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. CHAPTER 1
SAMPLING DESIGN OF THE SURVEY

1.} Genesis of the Survey.

It is a special feature of the Nagarjunasagar Project
that its Centrel Board realised the.need for a survey of
the Project Area even while the project work was in its
early stages. This 1s due to the desire to achiéve a rapid
development of the ayacut in the case of this Project unlike
what has been experienced in some of the other projects
recently completed. .The const:uction of the canals 1s only
one aspect of a project, viz., ‘the éngineering aspect.
Equally important in this.cbnnection are the factors such as
the resburces and aghicultural experience and knowledge of
the farmers of the area, the additional credit and transport
requirements, and the like for the prbject to yield quick
results and to progress rapidly towards reaching an optimal
or near optimal stage,
With this object in view, the Centrel Board invited
in 1956 suggestions from various institutions, and
constituted a ?echnical Advisory Committee to consider these
aspects from time to time and advise, Prof, B. Sarveswara Rao
Head of the Economics Departmént, Andhré University |
 submitted a comprehensive memorandum,1 and the Indian
Council of Agricultural Research also sent a memorandum to
the—Control Board. These were circulated to the members 
" of the Technical Committee considsting of the Administrator,
Chief Engineer, N&%arjunasagar Canals, Representatives
of the Gokhale Institute of Politics and Economics,
Representative of the Bureau of Economics and Statistics
of Andhra Pradesh, Representative of the Indian Council of
Agricultural Research, Director of Agriculture of Andhra

Pradesh and two representfatives of the Andhra University..

See Appendix 1.
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The Reserve Bank of India agreed to depute Sri T.S. Rao,
Deputy Chief of its Rural Credit Department for important
meetings of the Committee, '
The first meeting of the Technical Committee was convened
in 1957, at which 1t was decided to have a survey of the
Project region in two pafts to cover the Socio-Economic and
the Agre-Economic aspects. It was further decided that the
Indian Council of Aéricultural Research would be in supérvisory
charge of the Agre-economic Survey. -

As for the Socig-Economic Survey, no institution
commanding the confidence of the.Cehtrei Board came forward
to shoulder the responsibility of conducting it. So the
Technical Committee desired that we should be incharge of this
survey. We felt that we could supervise the Socio-Economic
Survey, if the Control Board would organise the field ﬁorﬁ;
but the Centrel Board expressed its inability to organise the
field work. Therefore the Committee requested us to undertake
the actual conduct of survey in the field also. The Andhra

. : of
University_was approached for approving the proposal/ permit}ing
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both w- " to be jointly in complete charge of

the Socio-economic:Survey of the Project area. Though
the financlal aspects were not decided in that'meeting, a
token sum of Rse 3,CCC/= was sanctioned to meet any ex=
penses for prcliminary work by way of touring the areca,
collecting data ete, But subsequently the Agro-economic
survey was dropped and certain important aspects of 1t
were required to be included in the Socio-economic Survey
itself, This necessitated the dropping out of Urban .
DG Gnss ey, Cnclicleal oAy e pe edAuGereo -Eametun Sty

Surveys and Employment “Surveysj as it was decided not to
increase the expenditure but keep it at R, 2.3 lakhs as

previously decided upon,

Background data.

Before undertaking a tour of the Project region to
know first hand the various prdblems likely to arise out
° the impact of the project on the areg)Sri K.Ve Satya~
narayana, Research Officer, Burecau of Economic Research
Andhra Uhiversify, was sent round in summer,1957 to
visit the Taluk Offices in the ayacut area and gather
information on various aépects of the economy of this
region. The Project Authorities made available the
firkewise lists of villages of the proposed ayacut in May,
1957.

On the basis of these listé, Mr,., Satyanarayana
gatherced information in respect of.each villasge regarding
population, households, acreége under crops, crop-yields,
e¢tc. Using this information, the characteristics of

viliages in the Project region were examined in detail.'

Criteria for stratification.
The latter part of thée summer of 1957 was spent in
going through the above data, looking for meaningful

criteria to classify the villages into Stratae.
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After this, gquestions of'strafification, of prepae-

ration of frames,'and of sampling procedures, etc. wcre

2 . i - -
“““ - s ‘ = -~ - A e e ™
e

discussed = -l oL o e o R
+~ 7 . with thc late Sri T.S. Rao, Dr. N.S.R. Sastry

aﬁd sri V.. Murty of the Reserve Bank of India at Beombay
and later with Mr, N.V. Sovani of thc Gokhale Institute

' Econewic
of -~ vt - v} Polit10j<?t Poona.

The total number of towns and villages as per the
delimitation of the ayactt ma%f vy the project authori-
ties 1n thg yeaf 1988 canc to 67 on the Right Canal
side and 1'.'16 on the Left Canal side. It 1is found that
villages having different populaﬁidn ranges are fairly
uniformly distributed 6ver the whole area. It is also fo-
und that commercial crops like chillies, groundnut, toba-
cco, and cotton are raised predominantly in a good number
of villages situatcd on the Right Canal side of the pro=-
ject. Although most of these villages raised commercial
crops to a large or small extent, it was felt that the
economy of the villages in which the area under the comm-
ercial crops 1s relatively high, 1s likely to be different
from that of the villages where these cr0pé are not so
extensively cultivated, Accordingly, the ayacut villages.
on the Right Canal side are divided into two strata, viz.
519 the stratum in which the commercial crops are impore
tant, and S5, the stratum consisting of the rest of the
villages. The criterion of importance of commercial
crops for any villages was taken to be that the area under
any one of the four commercial crops mentioned above was
at least 5cC acres, or the total area under these four Cowawstnual
crops put together was 650 acres or more, On the basis of
this criterion the mmber of villages {excluding villages
having a population execeeding 5CCO each, villages unin-
habited or merged with others and towns) came to 196 in §;
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and 385 in S,. The, commercial rcrops of importance in the
villages on the Lot Canal side of the project are ground-

It was found thst the acreapge under thcse

nut and castor,
crops was more or leses evenly distributed in the se ayacut

villagesy and th=refore stratification of the villages on

the left danal side on the basis of the importance of comm-
ercial crops was not madc. ALl ths 275 ayacut villages lying
on the Left Canal side cf the Projsct thus constituted tls

third stratum, S5, Cbviousily 83 is one compact region but

Sl and S, are no% separate nomp2ct areas. The villages in
S and S5 lie interspersed,

Sam-ple_ C
Mﬂﬂlﬁiﬁih%bwni_thﬁ&mw .

%

The Socio-economiz survey cf the Project area has been
undertaken firstly to serve as 2 bench mark in respect of the

conditions 2nd economic activities:

14
-1

various aspecis of soecla
in the region, and secondly <o obiain sn appraisal of the
recgilonal income; the present positicn regarding resoﬁrces,
and the input-output data for the various activities (Farm
and Non-Farm) that are going o In the area. The informa-~
tion 1s intended to be collected Stratum-wise. Though we
have the lists cf villnges in each of these strata, we have
no adequate data to go by, *o érrive at the various types‘
of appropriate frames tc {raw szxples from,'for different
types of surveys. It was f£s1t tha* this difficulty can ﬁe.

surmounted only by treating 2 somple of villages in each

4

stratum as representative of the siratum itself and colle-
cting information on basic itemz of intersst from every

houschold in each of the wiilages chosen for study,

Lelection of viiliapges aqd as. Lenmis Sunvey.,

By simple random sompiing & viliages from Sl, 12 villages
from 82 and 9 viliages from 3., were selected for purposes
of this survey, But in 1759, the Project Authorities deci-

ded to exclude from the original ayacut; a compact area
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called ‘Pulicﬁintala»sloék‘, as it vas mainly'ak%irginia
tobacco growing arcas This resulted'in.our'having‘to delete
4 of the sampled villages on the Right Canal side, 1In tke
proccss of replacing these four villages; we took note of
the facgbigg deletion of the 'Pulichintala Block' has
brought down the reiative size of the Right Canal area and

so 1t was decided to reallocate the overall number of 29
villages as followss

Sy 373 5, 4125 83 & 10
Accordingly, we added one randomly sgsmpled village to the

sample villages in Si, 2 randomly sampled villages to those
in S5 and one randomly sampled village  to those in 83.

The sampled villages in the final list and their

location are as follows:

Sampled villages :
STRATUM-1.,  ¥Yillage Taluk District
1. Nemalapuri Sattenapélli Guntur
2o Mothadaka Guntur Guntur
3. Mittagudipadu Palnad Guntur
44 Madala Sattenapalli ~ Guntur
5, Bandarupalli Guntur Gﬁntur
6, Veluru Narasaraopet Guntur
7« Pernamitta -Ongole . Guntur
STRATUM-2, o o
1. Gollapadu Sattenapalli Guntur
2o Chandalur Darsi Nellore
3. Bandlamudi Ongole Guntur
4, Lakshmipuram Ongolse Guntur
S+ Peda-Agraharam Palnad Guntur
6. Nagulavaram Vinukonda Guntur
7« Darsi Narasaraopet Guntur
8¢ Kolachenakota Ongole Guntur
9, Palapadu Narasaraopet Guntur



STRATUM-2,
1C.

.: .
Peddavaram
11, Kalavakur
12, Kamepalli

STRATUM~3,
: 1y

2.
3.
3.
5.
6.
7,
8o

Singareddipalem
Tripuravaram
Siripuram
Wadapalli
Nandipahad
Vallabhi
Pedaveedu

9. Dondapédu

1C. Bhimavaram

1 7

Adiviravulapadu

Vinukonda
Ongole

Narasaraopct

Nandigama
Khammam
Huzurnagar
Jagpgayyapet
Miriyalaguda
Miriyalaguda
Khammam
Huzurnagar
Huzurnagar

Jaggayyapet

District
Guntur
Guntur

Guntur

Krishna
Khammam
Nalgonda
Krishna
Nalgonda
Nalgonda
Khammam
Nalgonda
Nalgonda

Krishna

At the same time we selected 2 villages of thse Sl-

type 2 willages of the So-type and 3 villages of the Sg-type
which will not get the benefit of water from the project but
lie c¢lose to the ayacut region. These are intended to

serve as control villagess They are included in the present
survey, and a repeat survey at a later datg;will indicate-
the growth of the three types of villages during the pexiod
without receiving the benefit of water from the:Broject. The

following are the Control villages.

Control Villages

S)':T&#L"l, Katrapadu Bapatla Guntur
2. Koppuravuru Guntur Guntur
Sa- 7:; o 1, Atmakuru Palnad Guntur
2 Potlapadu Darsi Nellore
¢ - 1, Gottumukkala Nandigama Krishna
V3T - | ‘
24 Madugulapalli Miriyalaguda Nalgonda -
3e Mothe Suryaraopet - Nalgonda
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Though: these villages have been surveyed, the

tabulation and analysis of the data have not been taken

upy as 1t can be more meaningfully done &t the time of

the repeat survey.

Next, the question was considsred about the nced

for the survey of some villages in the vicinity of tle aya-

cut region which received the benefit of canal irrigation

in the last decade. The purpose of a survey of such

villages was to know the problems which the farmers are

likely to face in the wake of the construction of the

project and the changes likely to come about after water

ia made available for irrigation to the ayacut villages.,

The villages are referred to as "Wet Villages",

They are 4 villages in all, All of them taken together

are referred to stratum-4 6r 64,3 of them which are near

Vijayawada are éollectively referred to as S-4 A and the .

remaining village as S=4 B,

The following are the details of the wet villages

Nawe of Villaze Ialuk
Stratum-4 A, 1, Rayanapadu Vijayawada

2. Guntupalli Vijayawada

3. Gollapudf .  Vijayavada

Stratum-4 B, 1, Pynampalli Khammam

Krishna

Khamman

Soun ‘
District g‘Ef'
a
Krishna The Krishna
Coogperative
Krishna dirrigation

and Agricul-
tural Improve-~
ment Society,
Guntupalli,
Palair

. Resorvoir

Scheme

Information was collected for the year 58-59 during

the period April to June 1959 from each of the households,

in all the sampled and selected villages on
1) Land ownership
1i) Land utilisation
1ii1) Operational holdings
iv) Cropping pattern

v) Human population,- working and non-working

population
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vi) Occupational pattern
vii) Non=farm activities

viii) Cattle wealth |
ix) Arricultural and non-agricultural assets GM&AV

x) Incomes from land and other sources for:

the year 19580~59

For the results of this survey, the reader is

referred to a separate chapter on this in the Report.,

o 3 J - by -

One main objcct of the Census Survey in each of
the sampled and selected villages was to prepare a com-
plete 1ist of the houséholds in thé villages. The inves=-
tigators were asked to rgport any discrepancies from the -
information on householng;QSI related to the Population’

census of the villages. These discrepancies were examined

and reconciled and then a finanlised 1list was prepared,

In view of the fact that the Agro-cconomic aspect bf the
survey was dropped, it became necessary to carry out a h
someizggérmore detailed survey of the farm activity in
the villages than originally programmed. The picture of
cach stratum is taken as being giveh by the villagés
sampled from it. In a village itself we may broadly say .
a household forms a unit, The definition of a household
adopted by us is the same % as in the Popﬁlation census

viz. all the members residing in a premises and taking

food from the same kitchen, Whenever a household, any

!

member or members of which, are engaged in cultivating

any extent of land either owned or taken on lease is
rcferred to as a cultivator or cultivating household.
Thus all households are dichotomised into cultivator
households and non-cultivator houscholds. This defini-
tion of cultivating houschold is irrespcective of the

amount of income derived from cultivation., For the study
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of the farm enterﬁrise in the village we have adopted a
farmer's holding as a unit. This is defined as the land
actually cultivated under one managemcnt includinﬂ the
1cased-in land but cxcluding the leased-out 1and. This
is also called an operational holding, While most of the
times the management of a farm is under one household; it
happens cccasionally that the same farm might be jointly
operated by more than onc household; Thus in a viilage
the number of cultivating households is nearly the sahe
as the number of operational holdings but may slivhtly -

exceed wherever there are joint operational holdinus.

In cach village the operational holdings are listed
out in descending order of their extent and divided int6
, quintile groupss A ZE®ME simple random sampie of 4 holdings
from cach quintiie group 1s drawn giving a sampie of 20 farms

each of the sample villageg Such a sampling procedure |

was felt to be the best in our discussions, as it ensures
representation of farmers of different sizes operating in
the village, This design bears similarity to the one ado=
pted in thc Rural Credit Survey. This proéedure is uni-
formly adopted not only in the sampled'villages of the
ayacut region but also in thé Control villages and the
wet villages, TIs survey was conducted from May '59
to April '66. Each investigator was assigned a fixed
number of sampled farmers belonging to thrégggﬁ;;:by

villages, He was roquired to be in constant contact with

the farmers during a period of one complegg_cro year
/L/\‘4 ','D Vs T

(1959-'6() and collect detailed information in rounds
—,&‘ GAA Ny

as per the prescribed instructions and enter in the

schedules,

For the results of this survey the reader 1s referred

to a separate chapter on this in the Report,
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Desdon for the Survey of Monm-farm enterpriscs,

On the basis of our Census information, a 1ist of
the enterprises in these villages other thén cultivation
was prepared. In the ayacut region 16 enterprises wers
found to bc at lecast of some importance, whereas in the

wet villages, they were 18 in number.

Dairying by a cultivating houschold was treated as
a part of farm enterprise, but it was treated as a non-farm
enterprise when the household erngagsd in this activity was
not cultivating any lard. In respeet of each of the non-
farm activities, a list of households having this activity
in sach villagc was prepareduh Cften times the number of
houscholds in a village in such a list was found to be
small, This was anticipated even at the time of the
original discussion at Bombay and Poona, and 1t was
decided not to makse village-wise‘frames but pool the data
and prepare frames for each stratum, or frames for the
entire Right Canal and Left Canal regions, and if nece=

ssary a singlec frame Zor the entire ayacut area.

In cach frame, the houscholds were stratified,
whereever rclevant, intc two stra?a consisting of house=-
holds for which the activity is carried on as a househoid
actlvity and the rest. Thesec two groups of houscholds were
again classified in the casc of some enterprises into cul-
tivator households and ths rest, The households in each'
of the se sub-~groups were 1isted in descending ordcr of
income from the particular enterprisc, and further
divided into sub-strata on the basls of high, medium, or
low income ranges. From these sub-strata, households are
drawn by simplc random sampling solas to make up a sample

which is not too small.

Before we give details of the regions for which

different framcs were madc, we may draw the atﬁention of



s 12

the rcader to the fact that thc same household may be
simultancously cﬁga;ed in cultivation and some other
non-farm enterpriseg too, and accordingly may be included
in a2 number of fraﬁes, with thc possibility of its in-

clusion in samples for farm studics as well as one or more

non-farm studics.

From a study af the data collccted in our census
survey, it was found ihat only 16 non-famm enterprises were
of any importance to the Project area. They are listed

No I+1
in the tableo below. Thc same table shows how the

regiohs are éool_ed to arrive at framcs containing house=
holds not too small in nmber. For rearing of sheep and
goats, Sl and 82 are taken together and a frame is prepared
for this entire area, and another framc is prepared for S3
secparately. For wecaving, separate frames are prepared for
cultivating households of §; and for non-cultivating house-
holds of Sl’ and similar frames have been prepared for

82 and also for SS’ In respect of garpenters the entire
Project area is taken as a single rcgion, and for this

region four mutually exclusive framcs are prepared as

followss

.(i) frame of all cultivating households in fhe area where .
the enterprise is run as a household?/one, (1i) frame of
all cultivating households which have carpehtryvas a non-
household enterprise; (iii) frame of non-cultivating house;.
holds which have this enterprise as a household one, (iv)
frame of non-cultivating households of the area having

carpentry as non-household enterprisce.

In respect of goldsmithy, all relevant households
" of all the sampled villages in the three strata are listed

as a single frame,
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The table No, I-| below shows all these details in res-

pect of cach of the 16 enterprises considered,

The sample sizcs in the table arc either 15, 10 or

8, or 5. In the case whon the size is 15, the sample has

been obtained as followsi

The houscholds in the framc are arranged in descending
order of incomes, and stratified into 3 equal parts which may
be called the strata with households of high, medium, ahd, -
- low incomes, and a simple random sample of size § is drawn

from each stratum to make up the total sample of size 15,

When the sample drawn is of size 1C (or 8) the procedurs
adopted is that the households in the frame are listed in
descending order of their incomes accruing from the enterprise
and stratified into two strata esch containing cqual number
of households, so that stratification results in division '
into higher in-comed households and lower income house;
holds. By simple random sampling samples of size 5 (or 4
as the case may be) from each stratum are drawn, so that a
sanple of size 1C (or 8 as the case may be) is finally

arrived at from the frame ,
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TABLS ShHUVTNG SAMPLING DeTATLS OF THE NOW. FLEI ENTERPRISES IN THST

"f'uwph. )
s L LI LAGES LML AYLOUT LRI,

Sle. Nb. of Name of theo Description of the Sample size Rapge of income (in B) Size of the '

enterprise = enterprise ‘frames proposed Minimum Maximum frame
Lo [CW) " 5y ' ) ggd (L) ay e
1, Rearing of sheep Pool Sy and 8, . £ . 9CC 267 -
and goats
Sg : 1C ' =~2CC 6CcC 83
2e Reaxing of rigs Pool up the entire S . :
' information 15 8 40C 111
3 Poultiry Pool up thce entire
information , 15 2 1CC - 141
4, Dair]ihc Consider separatcly 1 51 1C 8 360 211
' , among the non-cul- 1§ S5 1C 15 : Kelp | 108
tivator houscholds { S3 1¢ 3C 3cC 1c6
54 Weaving Consider cultivator §
and non-cultivator §.-
houssholds from all g
the 3 strata
Sll Cultivators 8 50 oCC ' 18
{ Non-Cultivators 8 y 4C ‘ 60 ¢ 74
g :f Cultivators 8 3¢ 4CC 33
2:8 Non-cultivators 8 2¢ 72C - 41
‘§ Cultivators 8 5C 960 : 35
‘¥ Non-cultivators 8 | 2¢ 12¢¢C 79
Ge Ambeicharka Pool up the entire v ‘
B information 5 2C 10C 18 -
Te Tailoring Pool up the centire
information 15 &5C 12cC ‘ 161

( C(;ntd'o\ §;:



Lescription of the

81, No., of Name of tlLa Sample size e & Size of the
enterprises enterprisc framcs prodposcd Minimunm Maximum frame
D TN Ky () TN £ 3.
. Cobblers ool up 844 S, and S
8 Youscholds’ 2 3 10 1 516 491
lon-houscholds 8 Canplete o0 3cC 12
' 3 Iz(gnumeratioég
Qe Blacksuithy ool up all the housc=
, told information 1C 80 8C( 29
I'ool up all thc none
housshold information 5 1oC 35C 8
1C,. Goldsmathy Pool up the entire | |
‘ information . , 1C 1°C 85C 43
11, Baskct making Pcll up all the house= _
: - hcld information 1C ac 72¢ 1C6
Pcll up all the none
bousehold information ) 8C 52C 14
12, Pottery Pool up all the housce-
~ hold information 1C 3¢ 88C 114
Pool up all the non=- :
houschold information é"(cm,ﬂha—- 20 25C 6
13, Carpentry Pool up thc information as
cultivator and non-culti-
vator households under the
c¢atenory of household and
non=household co
Cultivator Household 8 &C 158CC 88
' Non<housshold 8 75 420 1C
' : ' : &
Jon-cultivator § Houschold 8 5C 12¢( 7C
Non-household 8 10C 8r( 19 jcf*¢§}J~_



" . e i cL ’&r&*& o b i( u S iR u-an '
gggpm uHOWINq LG D alug,OF LH“ NONr*AWM leHP T ORe LN IH” A O
'Sln‘NOoldf ‘Name:.of the Dcscription of the Samjle_size ' ';Eggggmgi_iggggg (in Bsa)._ - - Size of the
enterprise entexxrjqc o framss : " proposed - Minimm -~ - - Maximum -~ " frame
s (‘!'i . \1.) : . C’.S:) ‘ '(“4) 15) ‘ (b’ \37;3 =~
"~ 14¢ - Traasport . Pool up S; and S, in the ' R / |
‘ : : IR von-cultivator hguseholds‘ ' ' -
' | only ‘ 10 . ace . %2 .28
15. Laundry. © Pool up the entire infor- L S P
' ‘ R mation. | o e - 15 v - .8¢C 41¢ .
16, + Casual idlovr Cultivator § Sl 8 | 10 . 160¢ -107é.
(Agricultural : £ : | | o ‘
labour) P S -8 25 220C - 888
s Sq 8 10 120C 97
| Non-cultivator g, 8 ¢ | 12¢C 1343
S T 8 8 3c  10cC 672
b | | S5 8 .20 : . co o 1289 .

ENUMERATI N

1. = Cobblers L11 the villages combined . 2¢ . a0 .12
"2, .  Blackmithy o= o w6 30 8
- ‘3s . Pottery ’ ~do- L - 20 - 2% 6
4, Cafpant;y R S ‘ ﬁdo- L - | B . 75 .;:”‘ a0 10
5+  Brass-were mrking ~Qo=~. | .5}_ i . | ~' - e Ly
S - ‘Mills - ~do- o B -

2/ -
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Qther Surveys.

This scetion deals with certain other Surveys wherc-

in information 1s collected without any sampling design,

(1) Villape SuTrvevse

In respect of cach of the surveyed villapes, infor-
(sefl 1o wA
mation of pgeneral interest was gathcred from t € ,pcople and

officers of the village in a schedule intended for the
purpose,
{ii) Taluk Reports.

To have a geﬁeral picture of the ayacut as contained
in the taluks, information from the existing récords at the
Taluk offices was gathered and conpiled. These are referred
to as '"Taiuk Reports*. They refer only to the Ayacut part
of the taluk concerned, Where'the ayacut area in a taluk
is small, or the information scanty, the reports have not
been prepared for such taluks. Data were also collected .-
from the Assistant Directors of Industries regarding the

details of existing industrics in the different taluks.

(111) Credit, Mavketing and Transport SUrveys.

Tb understand the existing position regarding credit,
narketing conditions,. anﬂ'tfansport facilities, important
centres on the Right and Left Canal sides were selected,
and data were gathered on the foliowing main aspects?

(a) agencies providing credit, (b} membership and capital
structure of banks, (c) pattern of receiving and repayment

of loans byz_ )QA%d) warehousing and marketing gonditions
at these contres and (e) the way in wh;chcgﬁoduce, ferﬁilisers;

.
etc.y are transported from and to the ayacut region.



CHAPTER - 11

PROCEEDQggs OF ESTIMATION AND BSTIMATES

L\A.»g {—
In order to estimate the,benefits from agrlculture

N,

that will accrue due to the supply of water from the Nagar-

"~ junasagar project to the ayacut v111ages, we have to estimate
a A A C,’\_!"’) ﬂv ‘*( ¢ ‘1 (-4 V)

the present 1ncome, and for this we have to first estlmate the

total cultivated area in this reglon, the intensity of crop-

ping, the crspping pattern, the rate of yields for the

different crops, and the average prices.

2.1« Net cultivated Area in a stratum.

Eigufas of the net cultivated area are available inlthe
'Census Surveyi carried out ig each of the sample villages.
These figufes are totalled for the eample villages ih‘a
stratum, and the aterage per village obtained. Thié,everage
is taken as the estimate of the net cultivated afeé ﬁef

village for the entlre stratum. L@_the net cultivated area

in the j - th. v1llage of the i - th. stratum 1s alg,i =1 2 e

J= 14256 ¢ o & n,, n, = 7, = 12 n3 = 10 the estlmate-of,
n,
the stratum average under con81derat10n is xi —(5; a, )2-n
1./ 71
=1 73] »

2.2. Net cultivated area for the Pight danal side.

Welghting - the estimate for the- average per v1llage in

S1 by the total number of v1llages in the frame for S - and

similarly weighting the estimate for Sz'by the total numker.
of villages in 52; an estimate of: the.over—all average of
net cultivated area per village on the right canal'sidevis

obtained as N1 Xy * N2 X,
)

N1 + N2

where N, is the number of villages in the frame of villages
for Sq5 and N, is the corresponding number for Sy Then the

estimated total net cultivated area on the Fight danal side is

S i S — A S S S G . Sy S T —— T — — — A—— —— —— d

| The census survey here refers to collection of data on
certain items from all the households of the sampled
villages. This should be dlstlngulshed from the,?bPU1a'
tion census of India.

=
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N, x

1 + N

2 *2 -
= N1 X, ¥ N2 Xy

1
(N, + N,)
which is simply the sum of T, = N1 Xy and 7= Ng 22
which are the estimated .totals for S, and § + The same

(Ny + Np)e

weighted average could have been-ébtained by first .
aggregating the estimated totals T, a.d T, and then divi-
ding the sum by N + NQ; At several stages in the work
when the averagesjfor the fFight danal side, ér- for the
entire £%oject area have been used, this brocedure of
taking the weighted average which would be equivalent

to aggregating the totals, and thgn averaging suitably is
adopted. o |

2.3, Intensity of Cropping.

The actual extent of land in which'crops are raised,
irrespective of the number of times creps are raised on a
part or the whole of it in a year, ié called Net Cultiva-
ted Area. 4 -

The extent of 1and.on whichbcrops are raised, céunting
every part of land as manj timéé as the number of times
crop;z;%SWn.on it‘in a”year; is called Gross Crdpped|Area.
This will not contain current fglléws; :

 The ratio of gress cropped area to net cultivated area
is known as Intensity of Crepping. This ratio ié generally
greater than or equal to'uhity, but when the extent of ’
current fallows exceeds the'area on which crops are grown
for a second (and third) time in the same year; it can be
less than unity. Pooling the information from the Intensive
Farm Surveys relating t5 all the sampled farms in the
sample villages of a stratum, the intensity of cropping for
these farms was obtained,

This intensity is uséd as the estimate for the

intensity for the entire stratum. ,
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Remarks: While, in respect.of the villages listed in the
frame of Sy 32'%nd 83, the gross crepped area is estimated
using the estimates of net cultivated area, the reverse pro-
cedure has to be used in respect of towns and villages exclu-
ded from the frames.,

2.4; Gross cropped Area:

There is no informatidn.regarding the gross cropped
area under different crops. The ayacut area given by the
project authorities is the culturable cammanded area, but
not phe cultivated area, as the former includes soﬁe aéeas
that can be brought into rcultivation-at a future date,
Village-wise or stratum-wise cultivated area under‘diffef—
ent crops could not be worked out:from the information
available at the Taluk sffices beceuse'of the gaps in theﬁ,
The 1951 Census data was also. of no avail, as the figures‘? .

were average for the 5-year period preceédlng 1951, TL;'?J&¢1LS-
?l_these flguresahm MH& #%Mbw! s«"ah, Wbym 4“1”‘-1"".
Therefore cultivated area in each stratum, could be
sLs™

arrived at by relying entirely on the results of the survey.

The estimated net cultivated area for each stratum.wes
multiplied by the corresponding estimate of the intehsitygpf
crepping to obtain an.estimate of the gross c;ppped area in

.that stratum,

Gross Cropved area when towns and villages with pepﬁlation"

ever 5000 and uninhabitated villages are also included:

There are the towné, villages with population over
5000 and uninhabited villages whieh are not included in the
frames of Sy S2 and SB" Tne gross cropped area for these
is obtained by using the information in the Taluk Reports.
Te the estimated gross cropped area in any stratum, the
cerrespondihg figure for towns and}villages left out of
the frame is added so as to ebtain the estimate:ef the

entire region.,
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Remark: By using the estimate of the intensity of crepping
far the stratum, het cultivated area for the entire region
of a stratum inclyding all towns and villages excluded from
the frame was worked cut.

Total area available for Cultivation:

The Rﬁiﬁintage of uncultivated area and grazing land in
the sampled - in 84y Sy, and Sjvare ﬁsed as estimates |
for working out figures of uncultivated and grazing land in
towns and villages excluded from the frame. These eiten?g
are also avaliable for cultivation,; besides the cropbe&'e;eéf

Cultivable Waste,and Permanent Fallcws and Forest Land in

towns and villages exciuded from the frames are also worked .
out in a similar way using the corresponding percentage
figures of such areas in sample villages.

Cropping patcern:

For.each samplef village_in a stratum, the net cultia';
vated area obtained from the census survey is multiplied by
the estimate of the inteneity of cropping fof the'stratugV'
This estimate of the grcss~c;opped area for the v111age 1s
allocated to different crops on the percentage ba51s of . the
cropping pattern obtained by poollng the data from the 1nten—
sive Farm Survey of & he eample Taims in that viliage. The
area under each crop for the different sample v*llages
are then aggregated, and Phe percentage dlsurlbuulon under
crops worked out. Cn this percentage basis, the estlmated
gross cropped area of the stratum is ailocated to different

crops. The estimate of thercropping pattern for the @ight'

N A G - S ——— S T G S— S — S - e S SV S ) G S . S e — Y S S W SO Wan I o —— -

- 2The intensity of cropp;ng is very nearly unity. The
differcnce between the viliage and the stratum intensi=-
ties would be so small that tke error introduced by ,
simplifying the calculatinrms by using the stratum
intensity for each villazg- . ﬁeg$%§;bly small.
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danal side, and the entire project area can now be got
by just aggregatiﬁg the gross cropped area under different
crops for the relavant regions.

Before we clbse the section on the estimation of
cropped area, it may be mentioned that we preferréd the above
method to other methods. TFor exampley the data obtained by
way of background information for each of the sample villages
contain information on this item, But the data therein were
given by the village officers, baéing them on old settlemenf
records. Nor could the informatien of the 1951 population
census in respect of the cultivated area be adopted, as
that also is too old. Even the latgst information available-
at the Taluk offices could not be used, as it was not com-
plete, and was not recorded on a uniform basis for thegﬁight
and feft canal areas of the §%ojec£ region. '

Hence it was that the above procedure was finally adopted
as the best under the circumstances for estimating the net
cultivated area, and cropping ?attern.

2. . ANumber of households in a stratum:

~

For working out an estimate of the numberAcf households
it was felt that 1951 population census data éould be advan-
tageously used. Taking the total numﬁer of households in
all the sample villages in a stratum as per 1951 popula-
tion Census and the total number of households in the
very same villages as per the preéent census.survey far.
1959, we could get reliable information on the rate of growfh
of the number of households in these sample villages from
1951-59. Attributing this rate of growth to the total number
of househonlds in the stratum as per 1951 population Census,
the estimate of the number of households in the stratum far

1959 was obtained.
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(1) Y . o
If hij is the numbgr,of households in the j-th. sample
village of i-th stratum as per our census survey fer 1959,

i = 7,2,3, and h{q) is the corresponding populatien eensus

figure of 1951, and H£1) refer to the estimated feotals for
the i th. Stratum in 1959 and the actual total in 1951 we

n, (1)
have by our assumptien H(1) - Hg. 1 h, - n, 6n)
o) = s 0TI XL i
ﬁn' n, @)

j:‘] J

As this method is based on consideration of the growth
it is preferfed'to other methods.

24 e‘NUmber of cultivating households in a stratum,

The number tf éstimated ho&seholdé in the stratum was
divided into the number of cul:iivating households and the
rest on the basis of the observed ratio of these in the
Census survey for 1959 in the sample villages of the stratum
under con51aeratlon._ The method of using growth rates éguid
net be applied to estimate separately the nuMber of cubtm-
vatlng households and the rest, because the_populatlon
Census data or other available data do not give their rela-
tive sizes in 1951.  This is due to the fact that the defini-
tion of a cultivatiﬁg household adopted in this survey is a
h6u§ehcld cultivating any éthnt of land irrespective of size,,

! - ' .. o
qwnership or income, and there is ne such classification %

houscholds in,gbpulatidn;census data. But this definitien

b ° .
has had to be adopted and used for classification, as contri- -
bution to agricultural produetion from farms of all sizes has to-

to be taken into account.

7' Mean of per~acre-yiclds of a Crop, or mean of any other

farm characterlstlcsAn a_stratum:

For any farm characZéristic, an estimate of its mean in a

stratum is obtained on the assumpﬁion that the.samplﬁﬁ’farms
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in all the sampl%;'villages in that‘stratum constitute g
representative sgmﬁlg from the entire collection of farms in
the stratum. Accordingly, informati?n on 140 sample . farus
in S1 is pooled togetﬁer and estimates are worked out for that
particular farm characteristici Similar procedures are adopted
warespect of the 240‘sample farvis in S, and the 200 sémple farnm:
in 53~ The pooleé'daﬁa are frequently classified by size
groups of operational hdldingﬁt: |

As previously ﬁentigned, a suitably weightgd average .
of the different averages in the different size groups of
eperatbd holdings is worked out in each instance, se- that
the procedure becomes equivalent .ts aggrcgating the estima-
ted totals for each size group, aﬁd:then averaging over the
total number’of acres under the cryp, nr other relevant

~units as the case may bed
2.2.%Inputs.

The average inputsiof different types for a cfop aré.
éiso estimated by the prgcedure T B mentioned{bb1hfc/,
2.':7 Prices: The average priceé used are alsq weighted
averagé% the weight usee being the quantitiesvof.yields‘in
the sample farms cdrrespornding to the differgnt prices.v

2i .|p Non-Farm Survey:

Aifter analysing the data contained in the schedulgs
" relating to the households in the sample for each non-farm -

enterprise it is found that the input-eutput figures relating
te only 12 enterpriscs will be meaningful and they‘have been
worked out. For the non-farm study, this is the 6nly estima-
tion that was carried out. As sufficient care was taken t»
make the sample fairly representative, the inputs and
nutputs were arrived -~ +° by giving equal weight to ail the,
households in the sample. The standard errors are net
calculated as the information éathered was too meaggre.

The following tabl%zggges the enterprises and the

e -
input-output relationship obtained in thélfurveY-



. Table Ne. 2.1.
Input-Qutput Structure in Non-Farm Enterprises.

= (6442.2554’

Name of No. ¢f house- No. of hecuse- No. of Fami- ©No. of hired Fixed Cross valuec - Cost of
enterprise. holdgsampled hold%analysed. 1y workers empleyc. es Capital of Rreduc- material
B e e e o e e e - ———— LA Lo hs) _inputs (- An)
N (2) (3) (4) (5) (6) (1) (8)
1.Veavirg 48 45 111 4 4189.94 . 26007.00 17209.10
(93.11) (577.93)
2. Ambercharka 5 3 3 - 360.00 43,00 15.56
- ' (120.00) (14.33)
5«.Tailoring 15 14 17 - ~ 3193.24 3900.87 326469
: (228.09 (278.63)
4.Cobblery = 22 22 33 - 93.15 1972.50 1400.18
_ A (4.23) (89.66)
5.Golcsmithy - 10 9 9 - 517.79 2332.00 271.08
(57.53) (259.11) '
| f. Arskriodtakkss % % 134 XX ekt
6.Basket Meking 15 14 27 - 4774 2395.38 682.50
’ : - (3.41) (171.10)
- TJPottery 16 14 43 - 424,86 2055.14 505.05
o | - (30.35)  (146.79)
L : (169.17) . (410.88)
- 9.Carpentry 34 28 41 3 2356.36 = 13472.34 - 139.00
' (84.16) (481.16)
- 10.Transpert . 10 10 10 - 2818.50 7440.00 . 1241.25
| . (281,85)  (744.00) .
-11.Taundry 10 10 30 - - 108.26 2789.00 = . "266.13
12,Mills T 3 .4 5 19326.75 4146.00 952.50
o y ' ‘ (1382.00) . -

L



Table Now 2.1 (Contd.)
Input-Output Structure in Non-Farm Enterprises (Contd.)

- ——— —

- —e - —— . —— A . c——— —

Name of Wages paid Deprecia- Maintenance Other Tetal Net Income Net Income
Enterprises fer hired tion or repairs  Payments Cost per housechcld.
o= $8bour € AN (UERY LY (A he) ALY (3™) Curmey
(9) (10) (11) (12) (13) (14) (15)
1. Veaving 245.00 209.50 450,00 133.00 1?286.60) 7760.40 172045
- . 4 5048 o
" 2. Amberchaxka IRXRQx 18.00 12.00 — 45,56 ~2.56 -0.85
: ¢ ' (15.19) -
*4. Cobblerv - 4.66 66.00 - 1470:84 501.66 22.80
. (66.86) * ’

‘5., Gollismituy - 25.89 27.00 76.00 %%%‘ZZ) 1932.03 214.67

‘6. dosket Making — —- 2439 42,00 2433 Zgg:gg) 1666.16 119.01

7o Pottery - 21.24 42.00, 1 22.00 ?92:52) 1464.85 104:63

. | , _ _ 22. b
9. Carpentry  825.00 - 117.82 140.00 343,00 2224ég§ 11907.42  425.27
- 10.Transport - 140.93 200.00 1818.44 ?%28'85) 4039.38 403,94
11.Laundry — 5.41 30.00 — ?Oé:Sg) 2487.46 248.75
. - 4 30.1 o
12.Mills 1450,00 966.34 300.00 141.00 3809.84 386.16 112,05
\ , : - (1269.95) ‘ »

.9{5 ;x%r;.+~ f;' L},o{)£;+g b g Qéd lhswﬁseLJCJ .
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24 - Estimates.
| The actual values of the estimates obtained in the
survey are all given in Chaptere Iv, Vand VI of Velume I,
excepting estimatefnof farm resources which are‘given
in Chapter II. aof the same velume. We may mentien here
that estlmateﬁ,,f various types of income. obtalnable
from the Input—éuﬁput data.are %}so presented.’lin Chapter
V¥ of the Same Volume. Neglincoﬁes arising from varieus
grleultural and non—agrlcultural Qccupatlons are given
in Chapter IIdof this volume. However, ne mention,is made

of the procedure of estlmatlon in the case of these net

ineemes as they are worked out by 51mple averaging.

Tho kel ralad—iog o 0 Surivege 4
e M“Ww [wsma U dedrts
Ne L+ alove ,



CHAPTIR TIT

RELIABILITY OF ESTIMATES
54 standard crrors.

In large sanple methods, thc standard error is used.
for appraisal of precision. The basis for this is that
the estimates in such samples are approximately nofmally
distfibuted under fairly general conditions which are
agsuned to hold good., We shall here refer to the standard
error, expressed as a percentaze of the correspohding
estimate, as the "Coefficient of Variabllity", and we

| shallluse this as a convenient measure of the reliability

of the estinate.

In this survey, thers ars several difficulties in
the domputation of standard errors and the Coefficients
of Variability. This fact was realised even in the first
neeting of the Technical Committes of the Nagérjuna Sagar
Project. At this meeting it was decided to divide the
survey into a purely Agro-economic part, to be carried
out by the Indian Councii of Agricultural Research over
a period of 3 years, with a view to make firm estimates,
and a.Socio-economic part to be carried out by the Andhra
University, wherein data are to be collected over a wide
range of social and economic activities of yhe people of
the Project Area without much stress on the calculation

of ,errors.

K

Later on, there was a considerable reduction in the
amount sanctioned for the socio~economic survey with -the
result that the scope of the survey becaﬁe considerabiy
restricted. Further,; “he agro-economic survey was also
dropped for want of funds and its main features had to be
incorporated in the present survey itseif, without the
~sanction of any additional expenditure. So it has come
about that the agricultural part of the survey originally
intended to be carrisd out over a neriod of 3 years was done

for only one year. Necessarily, there ics bound to be some

loss of precision due to the reduction of tine,
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In nany surveys of this type werk relating to the
appraisal of precision is cither usually taken up at a very
late staie or not taken up at ail. In the present case
considerable effort has been put into the computation of
standard errors of at least some of the inportant esti-
nates, The Ratio Method cf Estination has been nainly
enploycd in the present gurvey, The standard errors of
Net Cultivated AArea, Gross Cultivated @Areca, Total Number
of Houscholds, Averase Humber of Households per villagze,
Per~acre inputs of Human labour, Bullock labour and Other
Variable Inputs for important crops for each of the three
strata have been caliculated. ©Some of the cases wherec comw
putations were heavier wsre lefi out. Since the purpose
is to have an ide2 of the extent of variability in our
estimates, the computation of standard errors in some

typical cases would generally suffice,

For some estimates the Coeflicients of variability
are coqgortably low, while for some others, they are in
the nei%hbourhood of 1¢% which is also good enough, How-
ever, in the case of inputs for irrigated paddy as now
grown in the Project area the variab’lity is much higher.
This crop scens to be grown under widély varying conditions
under wells and tanks., If the survey had extended over

, eyl -
3 years, smaller standariéwould have been obtaired.,

Before proceeding tc give details of the formulae
used for calculating standard errors and ziving the values
obtained by them, it may be pointed out at this staze that
standard errors are not helpfuil for forecasting purposes.”
What the Project region will become like can be guessed
only by studying the econony of the rczions of this type

which have comc under eanal irrigation,

The main purpose of werking out ths estimates
and their standard errors is to rrovide bench mark data
for future repeat surveys of this area, which is ons of

tlhe objectives of this SUrvey,
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When we compare the results of'adopting the optimal
cropping pattern witﬁ the prcsent posltion given by this
bcnch'b%a,rk, we are obliged to cons:der the question of
sreeision attained in the present curvcy. Takin: the
entire agricultural activity in the rezion as an indﬁstry
going on at constant returns to scaley it =eens reasonable
to suppose that the output (as also the value added) is
subjcet to thc sane order of varlability as th11nputs.

We now proceed to give details of the standard

errors which have been worked out,.

Formulae used for conputing Standaxd Erroré of Ratio ecstimates

In the case of estimation of the Standard Brror of
the estimated total number of households in a stratum the

formnula used is

v (d,) "/ L uan) (LYEy 8 L - 2ﬁii:¥ij Xy

ni (ni~-1
where Ri is the ratio estlmatc of the total number of”
households in ith stratum, V (1 ) is the variance of‘Iﬁ
iJ
in Xk ith stratum

.1
Y.. is the number of householdsg 1n 1959 of the jth v111age.

X, ; is the mmber of households in 1951 of the ‘jth village

in ith stratum
Ty,

N, is the number of villages in the frame of ith stratum

i =

ny is the number of sample villages in the ith stratum

Also the Standard Brror of the nean numbcr of housec=

holds per village in 1959 in a stratum is obtained

as l‘v (T) 2w,

In the case of the estimation of the Standard Error

of the ratio cstimates of value inputs (human labour, bullock
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Qabour and other variable inputs) in crop production, as

lobtained from the intensive farm surveys undertaken during 

11959-6C, the formulag used 1is

e ~anaa)

N ——

N A 2
N, = n 1 1 L (¥ . -R,  X_.
} V(Rij) i i} =2 n-l B ijk i3 iJk.)
' Wy niq Xpgq 1 K ,
| R, = Y
jwhere i3 = E; 1jk
jﬁ-— Xi,]k
Y is the input in value terms(human labour or

ijk _
bullock labour or other variable inputs) of K farmer in

the production of jth crop in ith stratum, Xijk

in acres on which jth crop is grown by Kth farmer_in ith

is the area

A : -
stratun, Rij is the ratio estimate of the input per acre
of jth crop, N; is the number of sample farmers in ith
stratuny n;y is the mumber of sample farmers growing jth ’

crop in ith stratum

%ay = % Mo

_ 13
Qther method,

Besides the ratio estimate discuscsed above, we have
also made use of the nethod of simple arifhemétic mean in
the estimation of certain characteristics, In the case of
estimation offthe net cultivated area and gross cultivated
arca per village this method is folloﬁed. its_sfandard

crror is found out by using the following}formula

Standard Brror of mean net cultivated

, ‘ — =
area per village 7(—{]{;_— 23" X ij - Xj_

NS

where Xij is the net cultivated area in jth village in ith

stratum,'qi is the number of sample villages in 1th stratum and

X = Y. '
%y j Xij/rii,



3L

The standard‘erfqr of the gross cultivated area per
village 1s obtained by multiplying the ébove by the inten-
sity of cropping:u% now zive estimates of importantlchara;,
éferistics, their Standardverrors and their Coefficients of

qu3«§ "

variation in table ..

/



Tablc No, Jaf
EST:MATES, THoIR STANDLRD FRRORS AND COEFFICIENTS OF VARIABILITY

. Characteristic — Stratum 1 ' ' - - Stratum 3
™ | | Est. 5.8, Col. B R T Est. SE. . GVs
e 03 - = Y 173} (3) (&) 5) (%) () (10>
I. Based on the Ratio methof
. of egtimgpign . . ] A - .
i.‘Total number of households 1,21,761 3,142 2,58 1,23,454 2,758 2,23 71,563 = 2,780 4,01
2, Average number of houszehkolds 621 16 2,58 321 7 228 260 10 . 4,01

.1 per village .
3, Valuelof human lapour injut

per acre of (in Fs.)

1) Virginia tobacco G7.28  7.40 7.61 02,50 9462 10,40 = - -
11) Country tobacco 48,53 4,05 8,35 . - = - - - -
111) Chillies 48,55 4,99 10428 110443 30,90  27.98 - . - -
1v) Groundnut 82,52 211 6,49 . 32,22 1,79 . 5,56 = - -

v) Variga 24,39 1,57 6,44 27,72 1.8 4,26 16,56 1.87 11,29

vi) Irrigated paddy . 74400 24,97 20,23. 77,82 11,59 14,89 - R S
vii) Bajra 22,67 1.49 6,57 82,41  3.61  1l.14 - - -
vii1) Jowar | 24,39 1,64 6,31 - = - - - -
T 1x) waar + Redgran 25.18 2,48 9.55 22,46 3,35 6,61 - - -

' X) Ragl o - - - 381,34 20,18 775 - - -

x1) Castor : - — = 14.54 Mm99 33,60 = - o= -

(Contd,)

<€
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THAIR STANDARD KRRORS /il COLFFICIHNGS OF NVandABTILITY

Characteristic Stratum 1 + s Stratum 2 R Stratum 3 "
o Est, SeBs .V. - Bsts SeFe Y 7\!. “Este Sske - C,;Y}
. (@ &) 5 (EE) {3} (S INA\-%) - (s
3. Value oge?ugi?elo_}quinlnvut | o “,, |
—(Contd.) . ;
xii) Variga + Jovar - - - 32,61 - 1449 4457 - - | -
xi11) Korra - ~ - = - - 9.09 1.91 21,01
xiv) Jowar + Cucumber - - - - - - 25,14 1.77 704
~ xv) Groundnut + Rc_d_,;:;rain - - - - - - 32,56 3.33 10,23
1) Virginia tobacco - 44410 4480 10.88 25,81 5,37 20,81 - - -
ii) Country tobacco '26,'77 3,84 14,34 o - - - - - -
111) Chillies 22,69 3,00 13,62  29.24 10438 | 85,50 = . .
1v) Groundnut 12.20 1,3§“° 11.31 20452 172 . 8438 - e .-
v) Varige 40,18 8.41 20,93 83,45 2445 .. 7,32 20.24° 2,73 13,49
vi) Irrizeted paddy 44,96 16,14 35,90 48,87 21,05 43,07 - 4 -
vii) Bajra 24,32 4,18  17.19 30,18 = 4,53 15401 = - -
viii) Jowar _ 2£3.32 3,81 | 13,45 - - v - - -
ix) Jowar + Redgram 18457 3,06 16,48 15,53 1,49 9,59 = - -
x) Ragi - - A 87.83 11,02 12,55 - - -
QContd;
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WARD ERRORS AWD COEFFICIENTS OF VARIABILITY

Characteristic

Stratum 3

x) Ragi

43,09

Stratum 1 Stratum 2
Est., Sedi C.Ve Est.  SeBe C.V. Est. Setie C.Va
" ( 'f) _ 22y [§CY) éz;; 1 52 by~ g; & {9_; (&5
“in;ui_nﬁ%aazxg_gi_L;ajsl
xi) Castor - - - 19,26 3.87 20,09 - - -
xii) 'Va.ri_ga + Jowar - - - 48,58 4,09 8,42 - - -
x1ii) Kor_r_é - - - - - - S.25 3.08 3.3.“301
xiv) Jowar + Cucuaber - - - - - - 21,30 2,29 10,75
xv) Groundnut + Redzrem - - - - - - 14,98 2,01 13,42
5, Yalue of other varibale
input per acre of (ir Pa) o
1) Virginia tqbaccd 1@3;40 1C,16  9.83 79481 8444 1C4583 - - -
11) Country tobacco “ETE L 50 1107 - - - - - -
111) Chillies 79.44 7.8l  9.83 180,87 85,94 47,51 - - -
iv) Groundnut 34,9C  3.95 11,32 37.28 3,84 10,30 - - -
v) Variga 42,88 8417 19,05 29499 13,08 10427 15,66 5.01 31.99
vi) Irrisated paddy 104,18 27.68 26457 64,59 11,74 18,18 - - -
vii) Bajfa | 13,14 5.79 44,06 16.23 3.7C 22,78 - - -
. vii1) Jowar 20,57 2,72 1356 - - N - B R
1x) Jowar + Redgram Bull  Cu76 14487 3488 0436 , 9e28 - R -
. . . - -~ 6452 15,13 - - -

“cf



ESTQQ ATES, THEIR STANDARD ERRORS AND COEFFICIENTS OF VARIABILITY

Characteristic  - A Stratum 2 Stratun 3
| Este  SeE. q/.:rv. “Est, " Selis C/ :V"' Est, “SJE. (E/X
h — =) kSN %) &) 5K (D @ %2 o)
5e lamst;ni_athszg_xanﬂm (C~h) | o
xi) Castor R / o - - ~ 2,61 Ca69 26444 - - -
xi1) Variga + Jower - - - 44,31 2,17 4,90 - - -
xi11) Korra | | - - - - - - 4042 2435 53,17
xiv) Jowar + Cucumber - - - - - - 7435 G497 13.20
xv) Groundnut + Red-ram - - - - - - 36,52 2,62 7.17
II, %a.s_eg_cm_%bmm
‘:&.x' b I i ' | o |
6. Average net cultivated 2,619,92 421,13 16,07 1522.97 242,18 15,90 2156417 350,90 116469
area per village (in acres) . , |
7 ﬁ‘e’irifiﬁ?és?iir'ié’?ii)area.2,72‘4.72 437.93 16,07 1492,51 251,87  15.%C 2393.35 874,30 16,69

NG Egbt = ’ibi—ﬁwatz" - GE —: Sleurndond enney s O.Vr C'D?ﬁ—.tw" Cg Verwa &

‘5’ i
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OPIIMAL CROP PAYTERI BY LIZAR FLOGRAILITIIG
Introduetion:

The eompletion of the Nagarjunasagar Dam on the river
Krishna will make water available for ifrigation in the First
Phase for nearly 20.0 lakhs of acres in parts of Guntur,
Narasaraopet, Sattenapalll, Vénukonda, Palnad, Ongole and

Markapur taluk of Kurnool district,and Darsi taluk of Nellore

Bapatla taluks of Guntur District/on the right canal sidejsand distri,
parts of Nandigama and Jaggayyapet taluks of Krishna District,
Huzurnaéar, Khammam and Miriyalaguda taluks of Nalagonda diétrict_
on the left canal side, Among various programmes of agricultural
development that should be undertakenl adoption of a crop patterh,
which ensures utilisation of water and afher farm resources
yiélding the maximum benefit, is of utmost importance. In what
follows en attempt is made, using Linear Programming technique,
fo work out an optimal erop pattern whicﬁ'can be adopted in h
tﬁé ayeut villages soon after water becomes available for irri~
gation without bringing about any appreciable change in the
' :Ieurrent agricultural practices, Incidentally, on the-basis’of
‘the suggested optimal crop patternrwhich is readily feas;ble
under conditions of inereased farm resources, an estimate of
the direet benefit from the project.is also obtained.

Assumptions ¢ General,

In order to find out the optimal erop pattérn-in the
Nagar junasagar projeect area by using Linear Programming tech-
nique, -we must know the nature of erops that Will be grown
under ;anal-i;rigated eonditions and their input-output.coeffii_
;ients; Projeetions of input-output coefficients for the crops

to be grown in future are made on the following assumptions.

Though water will be supplied for irrigation gs soon
as the construction of the dem is completed, still the change
from dry to wet eultivation will not beeome eomplete, b?cause

1t takes time for agrieculture to adapt itself to new conditicns.

37
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The farmers have' to take to new methods of farming,/gzgwi?%pgf

ete., and make the necessary investment, In order to increase
investiment in agriculture, they should have increased incomes,
In view of the time factor involved in the change=over,it is
appropriate to discuss thé crop pattern in two relevant periodé,
viz: the short=p»un period in.which the téchniques or methods

of eultivation will not change, and the long=-run period in -
whieh the techniquesvof cultivation‘change,»The short run -
period in agrieulture may be taken as 10 years and fhe long-

run as 25 years. We shall now concern 5urselves with the gques-

tion of what best can be done straight=away in the short-run,

In this short~run period of 10 yéars‘we assume that fhe férmers
grow only those crops with whiech they are familiar,,and continue
to employ more or less the same methods of eultuvation as hith-

erto. But we ean assume that the farmers will.nbt feei,iﬁ as a

" ehange to use more of materiXal inputs than at present in the

shape of bullock power, manures ahd fertilisers as ﬁell as -
better seed. It is found that themmmajority of farmers in the
project area are so poorithat they cannot afford tqigse_mofé

of material inputs in erop produétion tthLat-present.'Therefore

we suppose that the Government will coreforward to helg armers‘

- to secure the required addltlonal materliglinputs and the im~'v

4.3,

proved seed by granting loans to them, and wherever possible, _

make the materiXals directly available to them through the

agéncies of eommunity development, cooperetive socigties and‘
the like, On this assumption, we Workéd sut the amount of addi~
tibnal requirments 'of the férmers in the project area to adopt
the optimal erop~ﬁattern without any echange in tgchnology during

the short-run period.

Assumptions: Tecggicalz

A farmer has a limite@ amount of land, and other resourcesv

whieh he can employ in any given period to grow some T 2ll Of a
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finite number of crops which can be grown. He can allocate his
land 2nd other resources tn these crops in a number of alter=~
native ways, based on his experience, We may generally assume
that he will try to grow the most profitable combinatiosn of
crops. This may not be obtained by allocating resources so as
to grow the maXimum possible quantity of the maximum profit-
fetching CT "D Such a pr-cedure generally leaves parts ~f s-~me
~f the res~urces unused. By releasing f-r an-ther .cr-p a frac~
ti-n ~f man entirely used-up res-~urce, c~rrespnnding fractions
~f ~ther resosurces would alsc be released. The newly released
resnﬁrces t~gether with ~ther unused am-ounts ~f the resnurces
might make it pﬁssible t~ grow another crop sb thaf,the tntai
préfiﬁ exceeds the profit t~ be got by gfcwing snly the most
profitable of the crops ~n the maximum possible extent of .the-
farm’ In this way it is easily seen that the best way ~f -allo=
cating resources t- different cr-ps will be such a cbmbihation
¢t ~f these that even when any frac¢tion ~f ~he or more of the
res~urees used up in thatrccmbinétion are released and diverted
to growing other crops, the total gain would st111 be 1e532?§2%
for 'Cf, Such a c-wbination !C' is called an optimal Qombination.”
The proeess ~f farm budgetfing dﬁne'by expefienee d¢e§ not often
lead us to this optimal choice, The mathematical solution-of the
optimal ecmbinatinn under the giyen~1imitatians cn‘the>factors
. is generally nbtainable .by the 'Simplex Method' in Binear

Programming.

The following are the assumptions for the applicability'

~f the Linear Programming method:

’

1) The function to be maximised which is here taken as
the value added to the materials is a linear combina~
tion »f variabies (resources or ihputs)

11) The restrictive crnditions are in the form »f inequa=
1ities ~r equalities involving linear combinations of

the above vériables° | S

111) The variables vary c~ntinu-usgly.
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The first f these assqmptiins is satigfied if we regard
cach erop ~f a given variety and grown under a given technolaéy'
- as a separate activity, and the tctal praduct as the agéregate _
" of” the individual ﬁutputs. Even f~r the same crop, if the in-
puts are different in twn methods, each ~f the methods of growing
the ¢r~p must be ¢~nsidered as e Separate actlvity. Further,we
e-nsider ~nly a finite number 3f producti-n pr-cesses or acti~

vities, each gning on at consdant returns t- secale.

The nature-af the second assumption is clear enough..Each
quantity of any avalleble resource is non-negative, andlwhen
not unlimited, ¢an only be used at a level not higher than
aveilable. o

The third restriction implies divisibility ~f resources
and outputs in aﬂy_ménner, and accnordingly, theldivisibility :

of the magnitude of eny of the activities is assumed.

The above assumptions are'reéiistic in respect of erop
‘production in the Nagarjunasagar Project Area in the short-run
period, |
| Now the problem is to obtain the fOptimumt ecombination of ‘
the activities, An ~ptimum combination may cantaiﬁ ~nly ~ne or
twn or all the activifies. A 1ittie'reflecti,n mekes it élear'
that, 1f f-r a unit of desired gein each =f the 1nputs is indi-~
viduzlly more for act1v1ty 'I' than for activity 'S‘ then acti-
vity 'I' can be advantageously replaced by’activ1ty 11, The
- result is that 'I' will not occur in the optimum combinatiﬂn.
Aetivity 'I' 1s said to be'inefficient or inferior when eompa~
red to acfivity 'S'., For convenience, we shall heréafterlrefer

to any aetivity ‘which is not inefficient as efficient.

The problem ~f maximising the gain which is linear in the
rates of gain for different activities each of which is in turn
linear in the levels ~f inputs under given ‘conditi~ns of resour~

cex 1im1tat1~ns is mzthematically the same.as the prqblem ~f
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minimising the resource requirment for attaining a given value

cf gain by choosing the 'most ec~nomical' combinatisn of the

activities.

In any optim=1 s~lution it may happen that s-me parts
of the resources are left unutilised, fcr, to utilise them we
may have to go in for activities which are either*inferior,
or reduce the t~tal gain. It 1s clear that Linear Pragramﬁing
will have t~ be worked out with esctivities which have been
desisnated above as efficient, However, it can happen thaf
s~me of them get kn~cked out in the prcgramming process, and'

do not occur in the optimal combination that finally'emefges.

For the 'Simplex' methsd of soluti~n of the Linear .
Programming problem the rezder may refer t» books ~-n Linéar

Programming.

Details of the procedure follcwed:

For purposes »f programming we have tn know how the human
labour, bullpck lebour, other variable inputs ‘and yields in
existing cultivation‘are likely t-» change when the crﬁps are
irrigated under canais. Irrigated ernaps need more of labour -
insuts than unirrigated crops, because of the additional oper=
ation of irrigation, and of the inéreased yields due to irri=
gaticn requiring more ~f threshing labour etc. Labour input

requirment will also vary widely depending on the source of

irrigation., For instance, well'irrigation needs more of labour

inputs when eompared to ecanal irrigatinn.

For all the crops ennsidered f-r programmipg the inputs
and cutputs (including by products) under irrigated esnditions
as assumed by us are presented in Tables No.3~PT=3 and PT~13
for the right and left canal areas., For the purpose of osbta-
ining an optimal cr>p pattern -n the right canal side, Strata I
and 2 are combined, as it is felt tha%, since b~th the strata

are contiguous and interpenetrating areas, there is n~ neéd'to
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getting canal water for
differentiate between them °ften/irrigati~n. The left cenal area

i.e. Stratum~3 whlch is a compact area 1S/ﬁkan as the other

"Wwhen there is the facility of
homogeneous Xm unit/(cﬁn@i mcrgtf‘mu The inputs and sutputs for

g,
erops, as assumed by us after 1rr1gativ£i$;re based sn the
data given in Farm~Management Studies in Andhra Pradesh,
Madras, Madhya Pradesh and Punjab, Seasnn and crOp’Réports
~f Andhra Pradﬁesh, Crop~cutting experiments conducted by
the Bureau of Lconcmics and Statistics of findhra Pradesh énd
the Teehno~Economic Survey =f Andhre Pradesh. This informa=
tion is furnished in Tables No. 1 and 2. It may be notéd here
that the main product énd by+“product of different crops after
irrigation on the right canal side and the left canal side are
valued at the average prices o»f products prevailing in the
respective areas in 1959-60. These are given in Tables No. 3~
PT=3 and PT~13. The inputs after irrigation are also valued
at the same ccnstant prices »f 1959-60, used for evaluation of )
the present ;Qgga%- As regards the resources whieh will be .
getting facilities for
avallable with the farmers, after/irrigation for gr~w1ngpr9ps
we assumed reasonable inecreases in the resources now.avallable.f
In some cases the increase assumed is of the same crder as
the natural growth of the resource that can be normally expe~
cted. But in other caseé, the assumed increase is far above
the natural gr~wth., In such cases, we'expect that proper mea=
sures will be taken by the State Government tﬁ‘fill in the
gaps. The res~urces available at present and assumed to becﬂme';
soon cgetding facilities

availablg‘afte;(lrrlvﬂt1a9<for different types of £farmers. are.
presented in Table N 4-PE~4 and PT~14, | .

The concept of ineome which is here adopted,fsr the maxi-
misation 2f which we are now going to employ Linear Programming
technique,is the gross value added to material-inputso Costs of
bulloek labour, seed, manures and fertilisers, irrigation -
eharges, hire'charges‘for implements are considered as costs
of material inputs. Gross value added, in effect, represents the

return to human lab-ur, fixed capital and land.
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4.5. Right Canal side (S1 + SQQ

According to the Nagarjunasagar Project Authori-
ties, nearly 11.24 lakhs of acres will be irrigated in
the first phase. .Out of this, 1/3 of the area will be
under. wet irrigation, and 2/3 under dry irrigation. The
idea in formulating such a pelicy of irrigation is to
give the benefit of irrigation to as large an extent as
possible and thus to eliminate the uncertainties of
rain-fall, the failure e¢f which has aften been the.
reason for frequent draughts and famines in the projeeﬂ

arcae.

‘We have divided all farms into four size groups,
namely, (i) 0.01- 2. 50 acres (11) 2.51 - 7 50 acree}
(iii) 7.51 - 15.00 acres and (iv) above 15.00 ‘acres..

)
The estlmated area under cultivatien in S1 and 82
taken together comes to 12,11 lakhs of acres. It is alsa
estimated the addltlonal extent of 1.53 lakhs of acres of

~

eultivable land exists in the Proaect Area, but we have
assumed that it will be used up as. land cevered by canals:
tributaries and fleld channels, as graz1ng lands, and as
land around v1llages te be left out of cultlvatlon as
precautionary measure against-malaria. As the Govern—
ment has proposed to give water only to 11.24.lakhs of
acres, we have accepted this figure as final for purposesi%
arriving at an eptimal crop pattern. This will mean tha*
the balance of aﬁout 87,000 acres of land wilithaye te

remain under virginia tobacco and other unirrigated

CropPSe
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Average Size 6f the Farm: ] .

One mcthod of programming for irrigated ;rops te
be grown over 11.24 lakhs of acres will be to.treat the
entire.area as a single farm. This aggrégative approach.
is not quite realistie. Therefere, it is decided to
consider the farws of different sizes, derive the best
pattern for the region by aggregating the areas under
each erop for the various farms. For convenience wé
have assumed four sizes of farms viz. 1.26 acres, 4.83

o~ W A

acres, 10.65 acres and 24.81 acres, ... .. ... ==

R (R

The sizes of these four typical farms are not
the mid values of the ranges, but they are the averagés
of the farms in those ranges as revealed by-the Census
Survey. Among these four Sizes, the area dfv11.2{&a8?gs
fer which water will be gi#en is allocated in-the
proportion of the existing’éultiVated area in the
corresponding four size groupss For each of these
feur types o+ farms the optimal crop pattern is worked

out, and the aggregates for 11.24 lakhs of acres are

ebtained.

This will mean that the balance of 87,000
“acres of land which will not get water will grow

virginia tobacce and other unirrigated crips.



45
Before proceeding to the details of pfogramming for

optimal crop-pattern, it should be noted that the entire

discussion is in respect of only cne érop ir the year,

Ad hoc allocations for Chillies and Country tobacco:

Under dry irrigated conditions, th- crop of ehillies
would become the moét profitable crop. But it does, not appear
reasonable to suppoée that Ghillies will be raised on too
extensive‘an area, as it is not a food crop; The éame consi-
deration has weighted with us in respect of the next import%nt
crop, namely, Country *obacco. Accordingly, in each typical
farm, extents are set apart fro €hillies and Gountry tobacco,
and the total area under these crops fixéd at 1.5 1akhs'and
1.0 lakh of acres rcépectively on an ad ‘hoc basis. Though,

the extents are fiked arbitrarily, they are felt to be reasonabl-..

Coming to the question of actually settipg agft extents
for Chillies in the 4 iypical farms., 1.5 lekhs of acres are
allocated to them in “he proporiicn of the total cﬁltivatéd
area in these size groups: 1941.70, 7384,76,H10801.7é,
16396.86 which works out in percentages to.5.30, 20.17,
29.75, 44.78. The one lakh of acres Setﬁ?bart for eouﬁtry».
tobacco is also allocated in the same progortipn. fter doing
this, the extents of land set apartlfor @nillies and CGountry

~tobacco in each typica2l farm are arrived at,

Paddy:

Also, 1/3 of the ex*ent of each typical farm is set
apart for paddy, since 1/3 of the ayacub on the right canal

side will be given wet irrigatiocn facilities.
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Resourcess? '
The res»ureces: are classified'into f~ur eateg-ries, viz,

(1) land, (ii) human labour, (iii) Bulloek labour, and
(iv) other variable inputs. The last category comprises of
seed, manures,fertilisers, hire charges for implements and
interest -n erop loans. /s this is a lumped resouree eonteining
different types of ltems, its agg regateimﬁney value 1is used

for representing its magnitude,

The first three resosurces zvailable n~w are ealeulated
for each of the 4 size groups ~n the basis -f the data obtained
in our 'Census Surveys of the eampled villages, and the fourth

resourece from the intensive Farm Surveys,

In passing, we may mention at this stage that, our
proeedure. is equivalent t~ using weighted sverages »f Stratum 1

and Stratum 2 for factors, resources,_prices, ete.

Regarding the reseurses that w1l} becﬁme available in _
the short-run,ve assume-”\af‘vrtyju“ UhMM% M Tssotnta,
1) Human lab-ur is not a limitational. facter._
i1) 50 percent more of bullﬂck lab~ur than at present
for the peak month of Jund/July or Sept./Oct. will
become available, _ : . «
111) as regards other vafiable inputs 4 the'amount which
will beeome available f-r the farmsAis assumed to
be. 3——e—=t more than what is available now, *vTﬁ;»
O5sumacel "o it onal n%ou.n_u.a W—fv

b2 L YAy ] T LR

ﬁoj‘»’f) =Y u»("}w‘ o é&;f—gr;rﬂt“ Lpiear
& ll{"L - :w,~ -
Msrﬁ R ; = —— T fj"- .
(R Tt LA S These detalls aferpreseﬁted

e

in Teble No.4-PT-4.

Though ad hoe percentage increases o~ver the existing

resourees in respeet ~f bullock labour and other varizsble
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1npu5f resources are assumed as menti-ned ebﬂve S~ 25 th

leavp nn land unutilised in orﬁgramminp +hpv nqtyfﬁ

ectual' ‘ requirementﬁ;bhiéh ahre’( 4 0"\’?\/ U'vjvf crm=
31etiﬂ3i p;:fmmming ::va;ko H tf‘lnw, 60 . .
eninlc Lopets, KSR oy T oA AR A e
o‘g{ummwof, ‘:},&“"‘“C"*" l‘:‘fﬂ vhed mﬁ wn ol M opliinal Comnlrtacnts
programming with efflcient ﬂcgivif?gg?* ﬂ& ﬁhr(ﬂ“allsit M

'uﬁf“AL¥NQUA§‘D“u_
hn@h“d‘d wa Talle Np 16-P1—s

0f the 14 .activities consldered for »rovramming, some

~activities got éliminated, being inefficient in the sense

that they require mcre of each lnput than any other activity

to give the seme income. The detzils showing the effieiencies

of all the above activities are presented in Table No.&-PT=5.

From this table, it can be seen that eostton, 8roundnut, 0i1~xc

seeds~I, #'odders, Wegetables, waar+Recgr“m,’ﬂggi~II turn

of the optimal crop pattern from among the efficients

sut to be efficient erops. The wqu1ng~u}<crops by the Simplex
Method is separately shown for each of the 4 typical farms in

" Table No.6<PT~6.

The optimal crop patterns obtained are'presented_in
Teble NQi7=PT~7 for the 4 typlcal farms. Only two activities
viz. Wagl II and ébwar+ﬂ%dgram have ceme into the final
optimal pattern in 211 the‘typiéal fa;ms'after prsgramming,
The achtual extents under these two activities which came out
in the programme are given in Table No.7-PT~7‘for the 4 |
typical farms. The overall crop pattern for the entire Right
8anal 8ide (i;e%hﬂ1.24 lakhs ;f aéres) is presented in Tab19 ,.
No,8=-PT=8.. The bréeakdswn of the tdtal aercage is as follows:

Crop ‘Acregge
1. Chillies 1}50,000,66
2. Country tobaceco . 1,00,000,00
3. Paddy . 3,74,591.03
4. Regl ~ II - 3,38,679,52
5. Jowar+ﬂédgram 1,60,729,45

11,24,000.00
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Results »f progremming?

The total requirments ~f res-urces for ad~pting the
overall »ptimal crop pattern are given resource-wide and

erop-wise in Tables No.9 and 10 = PT~9 and PT~10 respectively,

The ressurces that have to be increased f-r edopting

the -ptimal erop pattern ~n the ri_ht canal side are Sépt./bct~

bulloek power and other variasble inputs. -The required per=
1y 32 ‘M-l,{
centage inerecases in these resources are- 1;,. and 0,
respectively as ecan be seen from Table No,9~PT~9,
It will be seen from Tebles No.ll-PT-ll that, after getting
facilities,
1rrigetiﬂn/the gross value added per ecre in the typlcal
farms on the g}ght dnnal side will increase by percentages.
ranging fr~m 313 tn 566,

The overall 1ncrease in the . total gross value added
o | 1

f-~r the entire Right cdanal area will be more than300 -per=

centx as ean be seen frﬂm Table No.12-PT 12 and PT-22 The

eo>rresnonding figure far the left canal side is more than

~506.'Fnr the entire project area the increase in the gross

value added works cut t- a gigure only sllghtly less than

00 per cent.

Left Cenal 4rea (Sa)

>

Stratum 3 is trested =s one homogeneous unit for

. working out an optimal erop pattern. The,input-outpuﬁ eoeffi~

cients of erops as assumed by us under irrigated eonditions i
are presented in Table No,3-PT~13. As stated earlier, they
are based nn the dats on irrigated erop-yields and their

input requirments as ~btained from various sources.

Nearly 8.0 lakhs of aeres on the left canal side of the

Nager junasagar Project area will be irrigated. So, an’?btimal
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crop pattern is worked ~ut for 8.0 lakhs ~f acres. This srea
of 8,0 lakhs of aérgs'cames close to the cultivable arez eas
estimatéd by us -n the basis »f the infsrmatisn ~btained in
our survey. The cultivable area c-mprises n»ot ~nly the
actually cultivated area but 21so fallow lands, pastures .-

and forests,

The area of 8.0 lakhs of acres has been allocated to
4 size groups »f farms viz: (1) 0:01~2.50 acres (11) 2, 51-7 50
acres (iii) 7.51-15.00 ecres and (iv) above 15,00 ccres,
on the besis of the proportion af the,existlng cultivated
areas in these groups. as obtained in our Gensus Survey of

sample?fvillages.

Liverage 8ize of the Farm:

The average size of farms used in the programming in
the four size groups are not the ﬁid values but the avefages
“obtained in the Census Survey of the Sampleﬂ”viilégeé. The
averasge slzes are: 1.17, 5.00, 10.69 and 27.62 acres, and :

Conna g
these e~nstitute the typical farms -n the 1efthide.

Ad_hoe allocation for Ghillies, €ountzz “sbaces and Wegetables:

As in the case »f the right canel side, here als~ it is
decided to set apart extents in each ~f the 4 typical farms

fbr ¢hillies and ‘gountry tobacco. There is annther feature

present on the left canal side, namely,the growing of ‘

vegetables on the f arms. Lccordingly,we'have set apart some
expenit of the farm for vegetables zlso. The areas allocated tﬂ

ghillies, gruntry tobacez, and vegetables =re 10,000, 5 OOO, and
acres
10,009<r95pective1y. The extents set anart in the typical

7R lrzp@gud_aNAaf

farms for these threc cereops i 'r v v the o, s the exis-
total

ting proportion »f the Aoed extents in the size graups i.e.

in the ratio ~f 651.47 to 3968.22 t~ 5588.53 to 11353.44 -

which in percentages c-mes ‘t» 3,02, 18.40, 25.92, 52.66.
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Further,.in eaech size éroup, -6-g§ = +81 of the avel'age
size »f the farm is set aprt for Prddyy for, ~ut ~f 8.0
lakhs of aeres pn the left canal sidey6.5 lakhs of aeres will
be under wet irrigation, =nd the remaining 1.5 lakhs of

acres will be under dry irrigatinon.

Resg@urces?

The resaurees considered for the 4 typic&l farms here
are (i) land (1i) humen 1abﬂur (iii) bulloek labour and

faeilities the
(iv) wther variable 1nputs. fhterepetibing the. .o irrigation/f.or

resources for
/etha typical farm$are assumed to bec“me available as follows:
(i) Human labour is n~t considered a limitational faetor so

far as the first twn size groups are cﬁncerned.

(ii) To ensure that land is fully utilised,it has been
assumed for progremming purposes that human labour willkbeeome
_available in the peak season of June/July in the 3rd and 4th
slze groups at levels which are: 40 percent and 220 percent
more than the farm family labour now ex1st1ng eEhueﬂemq ir
LM@&E{J& WAl MMMM—ElDWL
we assume that non-cult1vat1n5<agrlcultural labour,as wel
as the surplus ferm family labour (of cultivating heuseholds)
‘from the first two. size—arﬁups u1ll also be available in
LAll be o Sovoud
this season for agrieultural sperations, there -+ shortage

in the human labsur res-urce for adopting. the optimel erop-

pattern, Jnis weowy At Atean frovn bakte No9 = PT- 4.

111) In respeect of bullnek labour for the peak month of
June/July, 50 percent more than what is actually existing

at present is assumed t» becem%available in the first three
size groups of farms. But in the case ~f the 4th typical'fa?m’
this'&ncrease ~f 50 pereent is found to Dbe inadequate 2 nd
hence this resource is assumed to beecme available at a level

60 pereent more than at presient.



(VY Fa hegendo sthen Yarkable abuds’y vie ey astiel. moill

become available to the-farmers are assumed@ tn be 537%:¥:
cent, 100 percent, 150 percent andogoo percent m-re in the
1st, 2nc, 3rd and 4th size grsupd/farms respectively. These
different increases in the rescurces are 2ssumed t-~ ensure
that land is fully utilised. These are presented in

Table No.4~PT~14.

Though ad hue percentage increases over the existing
resources in respect of bullock labour and ~ther variﬁﬁles
Inputs ressurces ere cssumed as mentioned above s» as ta.
leave no land unutilised in programming, these are not the
actual requirments, ' "7 : - O 'Tme actual

are
requirmentswhich/is assessed, after c-mpleting the programming

Work., S  ct. 1 1 o “ ere presented in Table No.10~PE~1Q.

Programming with efficient activities:

' There are 7 impsrtant activities on the left canal sidej
but’ among these, snly roundnut &hwar+Cucumber, raundnub+
Redgram, and stherrmixtures are found to be efficient: Thess
details . *4ﬂuﬂ1he efficient actlvities are presented in
Table No,5~PT~15. Programming is carriea out with these effi~
cient er-ps onlys The working 3u¢,of the optimal,érop pattern
by the 'Simplex! meth~d is separately shown for the 4 tYpical
farms in Table No.6~PT=16. ' o

The ﬂptimal cr~p pattern flnelly ﬂbtained is. nresented
in Table No,7-PFlZ for the 4 typlcal farmsq

'*W " When prégréﬁming is done fér'the,balénéé of land lefﬁz”'

after ad hoc allotments are made for chillies, Country’ETobaceoj

padly and vegetables, only three.crops emerged in the final .
optimal ersp patterns for the four typieal fii?s‘ Groundnut+
. e

Redgram came ints the fina%/pafﬁgrns ~f 211/typical farms,
while Jowar4Cueumber appears in the two size gr-ups 7. 516;1y
Otrrs i

15.00Kgnd above 15,00 Pcres, and. pther=-mixtures figured/in
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of )
the size gr-up/2.51-7.50 acres, The sverall erop pattern f-r
the entire left canzl side (i.e. for 8.0 lakhs of zeres) is

given in Table No.8-PI-18,

The breakd-vn ~f the total =creage is as f~11l-ws:

gcrop fereage
Chillies 10,000,00
C~runtry tobaecco 5,000.00
Paddy’ 6,50,000. 00
Vegetables - 10,000. 00
Groundnut+Redgram 48,626.00
owar+Cucumber 63,563, 00
Other~mixtures 12,811.00
Total. 8,00,000, 00

Results of pr-grammings

The total requirments of resources f£or adopting the
sverall optimal crop pattern are given rescurcewise and

eropwise in Tables No.9 and 10-PT~19 and 20.

' The adoption »f the gptimel crop pattern would require
Lt WACK A p ]
additional resn~urces in resgecﬁlyullock p-wer and other
These
variables inputs. /fhe additi-nal requlrments {s glven in
14076 inn Tt Canc ")—le} Asennain, Lat—sua,
Table N3.9~PT-1 )ara(é -£0 percent in geeppct ~f June/July -
bullock labour .
/BL and zPercent in the case °f £kher; variable in»outs

thei

of Ahe present ’

. .It may be seen from Table No. 11-PT~21 that, if the
optimal erop pattern is adnpted, the inecrease in the grnss value -
added will be between 307 and 619 percentsdepending ~nthe size
of the typiezl farm.

The overall inerease in the greés value acded for the

entire left eanal side will be nearly 513 pereent.



53

4,7 Limitatjons of the results obtaineds
(1) The pattern of crobs‘obtained by programming
depends firstly on the input-output relationships
and the relative price-~structure of the inputé and
yields, In course of time, when improved methods‘
of agriculture come to be adopted, and the pace of
development of the region gathers momentum, the
input-output relationships will naturally change
in a marked way. Consequently, the optimal crop
pattern will also change correspondingly,
| | Acain, as time passes,. the feléti%e price
structure will vary and therefore induce an altera-

tion in the ®ky optimal pattern of crops.

Thus, our programming results will generéliy
hold as long as there is no appreciable change in
the price structure from what it was in the Pro-
ject Area in 1959, and the input-output pattern
remains close to the one wused in the programming

work,

(ii) The optimal pattern obtaineé by usg does not
have sufficient diversification of crops. The
farmers may like to grow a few other crops which
have not come into the final pattern obtained by

programming,

(1ii) The suitability of soils to crops to the
extent that will be required for the adoption of
the optimal combination of crpps,could, not be
examined, It is hoped that - " - - . on this

account will be of a mérginal nature.

(iv) Allotment of extents in each typical farm to

Chillies, Country tobacco, Vegetables, and in a sense
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Paddy too ig on an ad—ﬁoc basis. A part'of the gap
in the value added as given by the programme and

as 1s-'realised later on will be naturally due fo
this arbitrary ailocation of extents to the above

CTropSe

(v) When it is said that this programme is feasible
in the short-run period of 10 years, what is meant
by it is that, if the'gaps in resources are made
available to the farmers'byfthe Govéfnment dﬁring
this period, the optimal crop pattern can be adopted
at least by the end of the 10—yéaﬁ}.period; comm-
encing from the time of supply of project waters

for irrigation for the entire ayacut proposed,

(vi) On the left canal side there is at present a
large area under cotton. "The yields are low and
the quality is poor, From the present state of
knowledggdgf results on irrigated cotton crop at
the research centres, it appears to be difficult
to judge, even approximately, what the input-output
relationship will be like when it is grown as a dry
irrigated crop on the farmers' own fields. It is
probable that, in the long run, good varieties of
cotton can be profitably  grown under.irrigafed’con--
ditions on the left canal side, Then its input-output
pattern may change favourably enough for appearing
in the optimal programme; |
. (vii) Even by the end of the lo'year period, the

A= 00 parncaasd — ' :
resulty of/ 500 per cent as the value added (which
is the re;hneration to human labour, land and fixed
capital) may not be fully achieved due to the various
limitations. But it is certainly indicative of the

attainable potential if effective steps are taken
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for developing the ayacﬁt rapidly,

In conclusion, it should be emphasised that
it is essential to_review the position from time to
time, and carry out fresh programming work,'using'
the latest input-output data and incorporating
into the work the changes in the relative pfice
structure, and then pass on the results to the |

farmers by effective extension service,



T ENGAH PROGRAGITHG Table No, 1 Proic

ALy TN
"INPUTS PER ACRE OF IRRIGATED CROPS FROM VARIOUS SQUACES
Se. No, Crop Human labour - Bullock labour
(in 8 hr. days) (in 8 hr, pair Source
days)
(1) (2) (3) (4) (5)
1, Irrigated Padiy 5545 28.4 1} - BeMySud: West [Bengal,(Hoaghly and
. 48,6 21.5 1 24 fataganas)
37..4 8.8 F.M.S. (Uttar Pradesh).
139.8 147.7 F.M.Se (Madras) (well irrigation)
47.5 8.1 FM.Se (Andhra Pradesh)
85,0 11.0 T.E.S. éAndhra Pradesh).
40,7 Gel NeSePe (By-Tank irrigation)
6746 Tel N.S.P. Esz-Tank irrigation;'
71.8 133 NsSePe (Sg-Tank irrigation
79.6 25,0 Vi BuPo (S -Canal irrigation%
81.3 34,6 WaguBali (By-Well irrigation
45,9 73 (Wet villadesdcanals) irrigation)
62,4 642 (Wet villages = (Tank:frrigation)
2, Cotton . 43,0 5.0 FM.Se (Uttar Pradesh)
41,3 18,7 (American Coin) F.M.S. (Punjab)
39.6 1642 (Pesi Coin) FM.Se. (Punjab)
48,0 540 - T.E.S. (Andhra Pradesh)
3, Jowar (Dry Iredze*ed) 6l.5 45,1 F.M.S. (Madras - Well irrigation)
. 37.0 7.0 T.E.S. (Andhra Pradesh)
41,7 13.4 N.S.P. (82-We11 irrigation)

(Con‘td.)

2G



LINSAR PROGIUING Table No. 1.(Centd.) PT -1
F IS ST '.‘A:;.l,u...'.‘....'.".. (‘1 i S)) ‘
INPUTS PER ACRE OF IHRIGATED CROPS FROM VARIOUS SOURCES (3(4hD )
Se. No. Crop Human labour Bullock labour
| _ (in 8 hr, days ) (in 8 hr. pair Source
days) -
(1) (2) (3) (4) (5)
4., Bajr-'?. (Cum1~3.) ’ 31.5 19.8 F..IVI.S_. (MadraS)' Lo
3649 14.8 N.S.P. (S8-Well irrigation)
54 Grovndnut 50.0 8.0 T+E.S. (Andhra Pradesh)
Be Chilliae 92,0 - 640 T.E.S. (Andhra Pradesh)
7. Rag 8749 28.8 NoSsP. (S,-Well irrigation)
8. Korra 3644 12,8 N.S.P. (S5-Well irrigation)
Notes~ 1) F.M,S.‘stands for Farm Management Studies
2% NTeleSe stands for Techno-Economic Survey
3) H.S.P. stands for the Intensive Farm Surveys
an the

Nagarjunasagar Project Area.
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IIRLDS PuR ACRE OF CROPS FROM VARIOUS SOURCES

’ SONO‘ CI'Op

Bursau of Economics
and Statistics o 1.

A.dhre Pradesh.

Farm Management Studles bjroane.ed
nressised N4 the R.P.C.
(PTanning Commission)

and the Ministry of Focd omd
Kgricuttuedh Gout Of Iynchia |

‘Techno-Econarie Survey

of Andhra Pradesh

Unirrigated

. Irrigated : Unirrigated Irrigated
(1) (2) (3) (4) . - (5) (6) (?7)
1. Jowar (Choiam) 684.4 1bs 1180.5 1bs Madrar 650 1bs 1550 Cbe~
24 Paddy 13,04 mds 24.54 mds (}&@ - 2466 1bs
[holhz ‘*“ -
, (20/19 lbsXAnohra)
3+ Korra : - - -
. 54,55
- 54 Coriander - - - -
6. Greengram - 500 1bs -
7+ Bengal ram - - -
8, Horsegram - - -
9. Black Paddy 13,04 mds - 2466 1bs
. _ ,(1073 lhs
10, Variga - \. . - -
11, Chillies - - 32 mds. 50 mds.
| ( 2633 1bs) (4114 1bs)
12. Groundnut 795.,4 1lbs . not'availablc 586 1bs 859 1bs.,
13+ Ragi 583,3 1bs 064.2 lbs (Madras - -
' . Madias F .54=55)
144 Virginia tobacco 580 { g - - -
15, Country tobacco - ' - - -
16.. Cotton 459,3 1bs 176.5 1bs 585 1bs 167 1bs 500 1bs.
A 115.6 1bs Madras
17, Fodders - Desi £¢1 mds - -
_ P
(420 le)(Punﬁab)
(Cntas, )

82 277 1bs = 1 md.

‘gﬁf
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ITable HNo, 2. (Contd,)

YIFELDS PER ACRE OF CROPS FROM VARIOUS SOURCES (& .

D,

Intencive Farm Surpvey conducted

Season and Crop ¥&at

S. Nos . Crop in the Nagarjunasagar Project rt Guntu _
‘ , Area 1959-60 (Andhra University) Teport, Guntur pi-,
A Unirrigated | Irrigated Standard Actual 1958-59,
{1 () (8) (9) (10) (11)
wwatif* » WA RO s | Urg |
S "~ Jewar (Cholam) 5.92 s1 11.5 mds, 664 440
24 . Paddy 6.18%81 21,24 sl 1377 1515
7 et bs (1748 1bs)
3. Kerra 1.9¢ sl 10435 s7___ 600 570
164 1bs 852 1l1bs
4, Bajra - > 0 437 331
Se. Ceriander - o ey not :'¢¢ilablc not Hea1Yandc
Ge. Greengram 3,81 sl - 185 168
(314 1bs\
7e © Bengal grur 2.89 sl - 500 450
(238 1bs)
8e Horsegram 4,00 sl - 200 170
c (329 1bs) B
9, Black Pridy 6.18 sl 23324 notfatsilablc not #&811a ¢
(509 1bs)
10, Variga 772 sl - 500 450
. (635 1bs) :
11, Cuillies 3.82 sl - 809 -, 728 (Nellore
(314 1bs) 1725 {where 80% crop is
’ “w.  irrigatex)
' 1552
12, Broundnut 6e54 sl - 1120 1008
13, Ragi 8,34 si 156 s3 775 780
| (.686 1bs ( 1274 16sY
14, Vircinia tcbicco 8,01 sl “ - 750 712
(659 1bs)
15. Country tobacco 5.09 sl - 1000 950
(219 1bs)
(Conta,)
) . T T , , )
rped s ve s s B s 2 Shato 5 ~5



atet et i LN o S Table No. 2, (Contd.) S - -

TR S P »'"f”:r.l)

“" “ o YIELDS PER ACRE OF CROPS FROM VARIOUS SOUARCHS LT
S.No. . - Crop - . Intensive Farm Surveysconducted '~ Season and crop
‘ in the Nagarjunasagr Project report, Guntur i
, : Area 1959«6 dhra Universit ;
, . Unirrigated Jrrigated Standard Actual 1758=859
(1) (2) 33 (4> (5> _C¢) (8) - (9) (10) (11) ‘
' ' | . ' Y QD L Lbn
16.. Cotton = - - - 1,72 siv - 90 ' 72
' L142 1bs) :
17, Fodders T L - L - - - ' -
18, - Vegetables - - _ -~ ‘ - - -
19, Castor - | : - - 250 : 200
204 Gingelly - - - T : - - : 280 250
) . s
2ls Varagu (Arika} - — - - - = 700 - 553

r.0d
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RICG:L CANAL ARGA (8,45,)

P— .
- — . W & ——

Table No, 3

PT - 3,

PER ACAI INPUT ~TIQUIRALINTS AND VALUES OF QUTPUT_(INCLUDING VALUS OF BY PRODUCT) ASSUMED AFTIR TRRIGATION
Name of '8 hr,. . bullock-pair da ed Value Value of Yield Value Value of  Gross'
S.No, crop mandeys -June/ Sept/ Total Value é Bse v.f Other material Welght Price Value of by total out value ’/
S ‘ July Octe 8,68 per 8 hr nputs inputs {1n mds) fcrmd:. (in Rs)pro- put 4% added :
bullock (in Bs,) (in B®s.) (in %) duct 59-60 (in &)
o , ?aid day . (in ®) prices Col. (14)-
: —r in Bs.) ' : ?in ) Col, (S)
(1) (2) (3) (4) (58 ~ (8) (7) (8) ) (10) (11) (12) (13) (14) (15)
© 1, Paddy 5@ £:50 4 - 8 37.04 50 87.04 24,00 13.12 314.88 45,00 359.88 272,84
2. Black Paddy = 37 3. = 6 27.78 40 67,78 14,00 11.70 163.80 26,00 189.80 122,02
. 3, Ragl ¢ . 30 - 3 6 27.78 40 67.78 16.00 13.36 213,76 45,00 258,76 190455
4, Jowar 25 "3,5. = 7 32,41 30 62,41 12.00 13.86 166.32 60,74 227.06 164.65
S, Variga 4 5 -4 - 8 . 37.04 45 - 82,04 12,00 12.03 144.34 28,07 172.24 90.20
6. Bajra 30 2 - 4 18,52 20 38,52 9,00 13,63 122,67 25,00 147.67 109.15
7. Korra 25 2 - 4 18,52 20 38,52 12.00 10.16 121,89 25,00 146,80 108,28
- 8, Varagulu ’ 22 3 - 6 27.78 10 37.78 12,00 8 73 104,76 30,00 134.70 96.98
9, Coriander . 20 3 - 6 27,78 - 35 63.78 6,00 166.74 5,81 172.55 109.77 -
10, Chilldes 680 = = 3.5 7 32,41 120 1562.41 1600 1bé“b»90 #1446,72 2,00 1448.72 1296.31
_ll Catntey:. tnbacco 30 = 4 - 8 7,04 60 97.04 6,00 - .73 238, 38; - 238,38 141.34
12, Cetton | 30 3 - 6 = 27,78 18 45,78 400 1bs*'Cq 26838,0874YL 134, 67- 88,89
13. Groundnut 50 2 - 4 18,52 50 68452 11,00 10.18 210.93 7. oo 217,83 140,40
14, Castor I8 2,58 =~ 5 23,15 10 33,15 4.00 15,68 62,72 .72 29.67
15, Gingelly 15 2 - 4 18" 52 10 28,52 5,00 30.94 154.70 - 154.10 126,18
16, Fodders : 21 - N 2 9,26 11 20.26 - - - 39.67 19.41
17, Vegetables 70 - - 2 9.26 78 87.26 = - 19u 128,88 36,62
B. Jovarthedgran 37 2 - 4 18,52 10 28,62 ~ 150 Chlodeo 37,24 167.14 158,62
19, Other mixtures R .28 = 5 23,15 16 39,15 - - 121,86 27,00 248. 109.41

19



. : _ i PT -
b A MO L L L Table Ho. 4 PT - 4
sy (AT o : : SSOURCE AVATLABILITY PR FARW
RLCHT CANAL AR-A (Sl +‘§2) o B0 , = -
(AS OBTAINED FROM THE CEHSUS»SUBVEX)

Size of Land (in acres) : Bullock labour é}n 8 hr. pair days)
: typical : : _ : _ :
farm or Areas set apart = - ‘ _ ‘
Size-~group Avere ge fgerdse]ectea crops Balance Availa- ... June ~ July __,_T__Se en ~0Octobe B
(in acres) size (in Toi77_ " Country Padd availa- ble at Assumed Set apart Balance Set apart for sele- Bal?ﬁf
_ acres) ies toba- a ble for present availableas requi~ avalla- - val. a-
cCo progra~ {fur 30 fer 30 rement for ble for Chillies Country Dble for
mming days) da; s* Paddy pro<ra= tobacco  pmgra-
_ mming _ mming
(1) (2) (3) (4) (5) (6 (7) (8) (9) (10) (11) (12) (13)
0,01 = 2,50 1,26 0417 0,11 0.42 0,56 1,89 2,84 1.68 1,16 0.66 0444 1.74
2,51 = 7.50 4,83  0.64 = 0,43 1.61 2,16 10,14 . 15,21 6,44 8,77 2.24 1.72 11.25
7451 =15,00 10465 1,42 0495 3,55 . 4,73 19,17 28,76 14.20 14456 4.97 3.80 19.99
Avove 15,00 24,81 3,31 2.21 8427 11,02 44,66 66,99 33,08 33,91 11,59 8,84 46,56

L B2~ In the Right Canal area human labour is not found to be a limitational Betor.

* The increase assumed over tie present level of availability of this resource
is 50 per cent.

(Contd,)

29
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L AT

ALHT _CANAL ARGA (S; + )

Table li Contd

-

RESOUACE AVAILARILITY PERFARS
R&&ijmewmmu—rﬁﬁﬁfﬁﬁ (OTHFR VARIABLE INPUI'S:IH i)

( AS OBTAYWED FRUM INTENSIVE FARM SURVEYS )

. . ' gc Balance available
Size grou Average decsource at Assumed Chillies Count dad i
(in acTes size p{egint ava- available * tgbacgg Paddy for programming
i ileble "
' &8 (1§) (18) (13) (18) (1) (20)
0,01 ~ 2,50 1.26 45,76 64,82 20,40 . 6,460 21.50 16,32
2,51 = 7450 4,83 129,01 245,34 76480 25,80 82,50 60424
7 51 =15,00 10,63 380,52 449,59 * 176,40 57,00 132,50 89,69
Above 15,00 ‘24.51 632.41 1385,73 - 39720 132,60 425..00 430,93

* The lncrease a

ssumed over the present level of availablility of fchis resource ranges
Jrom 40 to 125 percent in different 'size groups.

€9



whNGAR PHOGA I Ly Table .iCe 2 : Pl - 5
HRIGHD CANAL AR.A '(Sl + 82)

RESOURCH REQUIFIMMENLS OF DIFFARANT ACTLVITIAS CONSIDERED IN LINGAR PROGRAMIING TO OBTALN

R, 100 of THE GROSS VALUE ADDED

S.No, Crop _ Land June/July September / October Other variable
- : (in acres) Bullock labour Bullock labour (in inputs (in Fs,)
N (in 8 hr, pair 8 hr. pair days) v
: days)
) @) ©) @ (5 T
1, *Cotton 1,12 . 3,37 - 20.25
g; ;Grgu?dnut, . o 0,67 1,34 = 'gg’ﬁi
. g S ™ a -‘.l b ‘o
4, Other cereals g;g% %;gg - 22415
5. Black Paddy - 0.82 2,46 - ‘32480
6, Coriander . 0,91 - o 2,73 28468
7+ *0il seeds~I . 1.32 ' T 3.31 - 13.20
.8, *Fodders ‘ 5.15 - - 56,65
.9, *¥Vegzetables 2,73 e - 213,00
10, *Jowar+Redgram . 0.63 1,26 - 6430
11, Other mixtures . 0,91 2.28 L= 14,56
12, *Ragi~II 0452 - 157 . 20,94
13+ Pulses other thanﬁﬁéu;ram - 2,50 - 2475 37,43
14, 0il seeds - II : 0.89 - 2,66 . ' 22,15

NeBae3~ (1) Crops marked with an‘asterisk have turned out to be efficient crops; (ii) Other cereals are

" Jowar, Bajra, Virida, Xorras; (iii) OiLﬂsee@s-I are those oilg seed crops sown in June’/July; (iv) Other mixtures
Te> paiescds (v) Ragi~i iz the ra%i crop,diffing June and_September;(vi) Ragi-II is the ragi crop rajsed during

3 7 - ) A faarie e * 3
September and Decenper; (vii) 0il seedsSIil are those oilg seed crops sown in September or October; (viii) Human
labour is not considared here. ' |

.
P

> \)LC"”"‘/\* + ‘&*MA%CG/\&MA- + Mb%g‘w owd feoyvel + Collen .

L9



Table iio. 6 Pl - &6
. » R T . - Size 3rouns: 0.01-2.50 acres
RICT CANAL Al an (Sl+S‘) 2IMPLEX TABLE FOR COMPUTING THQ OPT IMAL CROP COMBIIAT IOH TvPlcal farm size is 1.26 acres
s .

————--—-————-——-——---—————-—————————-—-—--——-----———————-—-—--—--—-—-—-—--——-u———-—-—--—n-------————-——-——--——-—-_-—_—- - -

0. o . 0o 0 88.80  149.64 190.98 75.56 19,41 36.62 158.62
T Disposal activities '_< v Real activities ‘ '
C Resource or Suppl, Unit Land J.B.L. O.B.L. O.Vel. Cotton G'nut Ragi-II Other R
S activity level _ ‘ oil Fodders Vege- J+
: : seeds tables Rg.
(1) (2) (3)_(4). (& . (6) (7) (3) (9) (10)  (11)  (12) (13) —(12) (15)~ ¢
0 Iand = 0.56 icre 1 0 0 0 1 1 1 1 1 1 1 0o
0 J.B.L. 1,16 1 hr, 0 1 0 0 3 2 0 2.5 o 0 2
' pair day ' '
O  0.B.L. 17y -Eses- 0 0 1 0 0 0 3 0 0 0 0 0.&
0 <—0.V.I. 16,3° B, .. O 0 0 1 - 18 5 ]40! 10 11 78 10 ¢4
z 0. 0 0 0 0 0 0 oF . 0 0 0
Z -C C 0 0 0 0 -88.,80 -149,64 =190, os ~75.56 —19 41 -36,62 -153,62
0 <4— Land 0.1.52 1 0 0 -0.025 0.55 ,-0.25 0 0.75 0.725 -o. 5 1047 on
S BT owsu o 9 1 0" ¢ o . 3 2 0 2.5 0 9 [Orgziegy
.B. . 0 0 1 =0,075 =1.350  =3,75 0 -0.75 -0.825 - - ’
190,60 >Ragi-I1 - 0.200 . 0 0 0. 0.025 0.450 1,250 ~ 1 :0.25 0.275 §.ggo 8158,
Z ¢ g;.ggg 8 0 .0 4,775 05,941 238,725 100,9847,745 52.520 372,411 47,745
_________ e 0 70 4775 -2,949 89,085 0 -27.815'33,11 338,701 -110.5"
L6062 STRa, | 0.208 | T.385 L0 0 .03 wourEs IouEEETTTTTTT RIS W N VAR vo-: oy gl et
0 J.B.L. C0JIF4 . =2.666 1 D- 40,066 1.534 2.666 0 0.500~1.934 - 42,534 O
0 - 0.B.L. - 0.668 1,000 0 1 -0.100 =~0.800 .=-4,000 - ° 0 0 -0.100 - -6.800 O
190.98 Ragi-II 04357 ~0.333 0 0O .0.033 0,267 .+1,333 1 - 0 04033 2.267 0 -
Z 100,330  147.844 0 0 1,068 167,260 201,756 190,98 158,62 150.638 231,980 158,62
Z - C 100.830  147.844 0 0 1.068 78,370 52.116 O 83,06 140.273 105,360 0

N.Bs- J.B L.= June bullock labour; O.B.L.= October bullock 1abour° 0.V.I.= Other variable 1nput5°
G'nut = Groundnutsy J+Rg. Jowar+ Redgram.

(Con£d.)
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Ly

——

21T CANAT, \fudh (S + ‘2)

10 PROGE MM LG Table Mo, & (Contd,)

S"MPLEX T/BLH FOR COMPUTING THi OPTIMLI CROP COMBINATION Siie groups

Y

L =
et A

¢ 2.51 - 150 acres

Typlcal farm 51"e is 4. 83 acres

.,,...___-_--_- ———————————————————— —--—-O-' ----- O— ------ 9- -------- q —--—-8-9-.-{'3—?-———]-—4-% 6-4-:--—];9-(2.’-9-;}-—-——’7—5. _——_-LQLQJ_MM_ _____
: Disposal activities  Real act1V1t1es
CS Resource or Supply Jnit R
' activity leveal ILand J.B.L. 0.B.L. D.Vels Cotton G'nut Ragl-Ii Other Vege=- . ae
oil Fodd- tables J+Rg.
‘ ' seeds ers L
(L (2) (3) (4)  (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16)
o  Tand 2,10 dere 1 0 0 0 1 1 1 1 1 1 17 2.1
0 J.B.L. 3477 3 hre.jair O 1 0 0 3. 2 0 2,5 0 0 5. o
day - 1 . _ '
0 Q.BoLe 1 L5 H0-06 - " 0 0 1 0 0 0 3 0 . 0 . 0 0 3.85
0 &~ 0.V.1, 60,24 Bse 0 0 0 1 13 50 1401 10 11 78 10 1.51
_ Z 0 0 0 0 0 0 0 0 0 0 0 0 :
Z - C 0 0 0 -0 0 =83,89 ~140,64 ~190,98 =75,56 =19.41 ~36.,62 -158 62
0 <~ Land 04644 1 0 0 ~0.025 04550 -0,250 0 0.750 0,725 -o 950. lo-"75o [' " 3G
0 .- JeB.Le L 8477 0 1 0 0. G 3 % 0 2.? _ 102- 5, ¢ 2 1“»
( 0.B,L. ' 167%& -0,075 ~1,350 -3.750 =0e75 =0.825 .= 850 -0.750
;>198.98 Ragi-lI 1, 02 8 8 % 0.025 0.450. 1,250 9 06250 0,275 1.950 0.250 §.0
A 2387 4616 0 0 0 4,775 85,941 238, 725 100,98 47,745 58,520 372,411 47,745
Z -C 287 ¢613 0 0 0 4,775 =2,940 89,085 -0 -27,815 23,11 335,%%1 -110.375
158,62 J+Rg. . 0.550 1,333 0 0 -0.033 0,733 -0.3_33 0 1 098y, -1.267 1
~ J.B.Le. %052 ~2,666 1 1 +0,066 1,534 24566 0 0,500 -1,834 42,531 .0
: 0.BeLis J?~08*”737e 1,000 0 1 ~04100 ~0.,8300 4,000 0 0 ~0,100 ~6.800 . O
190,98 Ragi~II 1.291 -0,333 0 0 0.033 0.267 1,333 1 -0 0.033 2,267 0
Z 332 L)C 147 844 o 0 1,068 167,260 201,756 190,98 158,62 159,688 231,980 153,62
Z « C 332,85 147,844 0 0 1.068 73,370 52,116 0 83,06 140,273 195,360 o}
N B:= J. B. L.- June bullock 1abour~ 0.B.L.= October bullock labour; O V.Il.= Other variable 1hputs
.G'nut = Sroundnuty J+Rg. = Jowar + Reduram.
CXo(26). 218 2k N/{(( (Contd.)

5
2230 K70
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PT - 6

o v te) ot Ve daBles 2O GO PUT TG THLS OPTIMAL CHOP COMBIIAT ION Size groups 7.51-15,00 acres
T 12 Typical farm size is 10,65 dcres

S e _____--_9...--__9.--_-,--_9_-_-_-__-9.-_-39_99_-_:.4_9.%___}:9_99__-29__56_-}9__%_1_96_9_2 1002
3 Digposal activities Real activities _ R
- C Resource or Supply Unit Land J..B,L. 0.B.L. O.Vela Cotton G'nut Ragi-II Other Vege~ J+Rgz,
; activity level o ' : . : o 013 Fodders tables
. . . seeds
(1) (2) (3) (4) (5) (6) (7) (3) (9) (10) (11) (12) (13) (14) (15) (16)
' 0 Land 4,73 MAare 1 0 o 0 1 1 1 1 1 1 1 4,70
0 JeBuLe ~ 14,56 8 hrg, -0 1 0 0 3 2 0 2.5 0 0 2 yee
: ’ pail day B ‘ i : 1L
0 0.B.Le 39930428 1 0 0 1 o) 0 0 3 0 0 0 0 6.0C
0 & 0.V I, 83,60 Roe 0 0 - 0 1 18 50 Z0 | . 10 11 79 10 2,24
Z 0 C 0 0 0 0 0 o} 0 0 0
Z - C 0 ) 0 0 0 =88,E9 .1%]149.64-~I0CH805 . —?5.56 419,41 ’~36162” 163,63".
0 <— Tand 24430 1 0 0  -0.025 +o.55o -0;25 0  0.75 0,725° -0, 950 [0.750 | 3.32
0 O0.BuL. 314554 (2241, o 0 1 0,075 =1,35 =3,75 O  =0.75 =0.825 =5,85 =0,75 e
1qp.93:>Ragi-II S.2.247 C 0 0 0.025 0.45 1,25 1 0.25 0,275 1,830 0,25 38,97
Z 423,177 0 0 0 4,775 85,941 233,725 190,98 47.75 52,520 372,411 47,75
A 423,177 0 0. 0 4.775 -2.94® 30.085 0 -27.81 33, 11 335. 791 110 37
x158.62;>J+Rg. 3.317 1,333 0 0 -0.033  0.733 -0.333 0 1 0.967 _1;267 1
0 J.BLL. 7.526 -2 ,666 1 0 0,066 1,534 2,666 O 0,500 =1.,93¢ 2,53 O
1 8 . g.BiLil ,«1?12%§\§Wﬂu 1.233 0 1 -0.,100 = o soo -44000 o 0 -0,100 =~6,300 O
190,9 ag 3,45 “Ue 3 0 0 0,033
: z 796 400 147,844 0 S Tres 18 201‘?3? 160.94 155,62~ 153 %Hh 25&39? 158,62
- Z «C 796,00 147 .044 0 0] 1.0683 78,37 52,12 0 83,06 140.28 195,36 0

N.Bs~ JuBeL. =June oullock labour; O B eLe= October bullock labours O.V.I.= Other Varlbale 1nputs,

J+Rg.= Jowar + Redgram.

(Contd.)
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LIGE

CANAT ARBA (. +S_) | Unble I (Gortd, ) LI .5
. e & . : — L2

= OPTTMAY, CROP QOMHLHATIUH Size group: fikove 15,00 arres
Typical varm sizc is 24.01 acres
el e e et e e D e S S ¢ S §§-§9-_¢£.9-Q%-l%9_99__295§§~_19_§l_-_§§g§2;_“_l§§£§2 __________
Dl"OOS&l act1v1tnes Real activities ‘ R
C  Resource or Supply Unit ~land . .ﬁ.L 5 V.l. Cotton G'nut Ragi-II Other Vege- :
S activity Jeval , ;111 Fodders tab- J+Rg.
- : seeds — . les -
(1) (2 (3)  (4) - (5)  (6) (7) () (9) (1o) — (11) (12)  (13) (14)  (19) (16)
0 ILand 11,0c Acre 1 0 0 0 1 1 1 1 1 1 1 11,02
0 J.B.lL. 33,91 3 hr. O 1 0 0 3 2 0 2.5 0 0 2 .f%a
- L Rain day ' ' -
0 0.B.Lokl S, 4lws8—. 0 0 1 0 0 0 3 0 0 0 o S5 ma-
04—0.VoIs = 430,83 s O 0 0 1 18 50 10 11 78 10 10.77
z 0 0 0 0 0 0 0 0 0 0 0 0
Z -C 0 0 0 0 0 -38,80 -149.64 =-190.98 -75,56 ~19.41 -36.62 -153,62
| ' , . . iy
Land 0,247 1 0 0 -0.025 0.550 0,250 0 '0.750 0,725 =0.05010.750. »33
glé:'J'B'L' i o 5 5 05 -1.350  -3.750 S 0.Bh —0.395  -5.850 ~0-750 16,96
B.L, 0L C . 0 0 -0.075 =1 )] - 0 =0, =Ue =D QI =l ) seo0
190,90 gaclLII BTG S L 0 0  ¥0:025 0.450 1,250 1 T0:250 01275 1.950 0:250  43.00
2057,423 0 0 0 4,775 085,941 233,725 150.98 47.745 52,520 372,411 47,745 |
Z - C 207,423 0 0 0  4.775 -2.949 8Q,085 0 -27.815 33,110 335.791 -110.875
153,62 J+Rg, 0,320 1.333 0 0 -0.033 0,733 =0.333 0 1 0,967 =1.267 1
0  J.B.Ls 35,752  =2,€66 1 O 40.086 1,534 2,666 O 0,500 =1,934 +2.534¢ 0
0  0uBeL. 144 2893223= 1400 0 1 -0,100 =0.800 .=4,000 0 0  =0,100 =6.800 O
150498 Ragi-II 10,601  -0.(33 0 0 +0,033 0,267 1,333 1 0 0,033 2,267 O
'z 2003,953 147,844 0 0 . 1,068 167,260 201,756 190.98 158,62 159,639 231,930 153,62
Z - C  2093,953 117,344 0 0 1,068 78,37 52,116 0 83.06 140,279 135,360 O

NyBes~ JeBeLi= June bullock labour; 0.B.L.= October bullock labour; O.VeI.= Other variable inputs

G*nut. #

Grouhdhat; JH+Rg.=

Jowar + Redgram,

89



1 HEag PGS DTND | | Table No. 7. PT . 7.

BIGHT CANAL AREA (Sl+39) _ ,
' ’ OPTTHAL CROP PATTERN FOR INDIVIDUAL FARMERS OF DIFFERENT SIZE GROUPS

Size Average Adhoc allotments of area (in acres) Balance of Area allocations arrived at for efficient ..
group . size of - 1o selcted crops farm available_crops considered in p-cgcfr;amrgigo (in acres)
(in acres) farm = “hillies Country Paddy for progra~ Ragi. Jowar+ Cotton G!'nut Fodders Vege- -
tobacco mming i II Rederam tableg
(1) 2 (3) (4) __(5) - (8) (7) (3) (9) (10) (11) _(12V
0,01 - 2,50 1.26 0,17 0,11 0.42 0,56 0.3 0.20 - - - -
2,51 - 7,50  4.83 0.64 0443 1.61 . 2,15 1.29 0.86 - - - -
7.51 -15,00  1C.85 =~ . 1,42 0.95 3.55 4,75 1.41 332 - - - -
Above 15,00 24,81 | 3,31 2.21 - 8,27 _ 11,02 10,69 .0.33 - - - -

69



LT R PROGRAUDIING

Iable NOQ 8 . ) 7 Pl i;:é‘ -

)

< CPTIMLL CROP PATTIRN OBT

RIGIT CANAL AREA (Sl+S
AINED FO

TAKHS OF ACRES Ur . .

?iﬁeggigg Totrl acreage He. o1 fo..w Chillies Country tobacco Paddy Ragi-II Jowar+¥edgram
(1) (2) ) % 7y & & @

0+0L - 2¢50 395572400 97.270 73950400 5,3000,00  19,853.61 17,014.07  9,454,32
2451 = 7450 226,710,400 45,933 30,255400 20,170,00 75,485,58 60,483.66  40,316,56
751 = 15,00 2931,390,80 S 44,625.00 20,750,00  1,11,468.,43 44,280.55 1,04,266.02
Above 15,00 5,03,327,20 . 70,7 67,17€.00 44,780,00 1,67,783.41 2,16,901.24  6,692,55
T . - e e S s EaReeeT Sea- - - iy g -

otal 11,24,000.00 1,70, .C. 1,50,000.00  100,000,00  3,74,591,03 3,38,679,52  1,60,729.45

ol



Aoddat 20 il Lidd

LIGHT CANAL ARuA ( sl+sz)

Table lo. 9

i
+
v

O

RESOURUE AVAITABILITY AND RAQUIRAMZNTS FOR ADOPTING THE OVERALL OPTIMAL CROP PATTZRN

v

~inputs (in &)

: Description Available at Available for Actual requirement Req&irement for Percentage
SeNo. of the re- presant (in crop produ-~ as per the optimal wvirginia toba- Total increase
source 1 59-50) ctloa only, crop pattern cco and other require-~ Shortage . required’
Total. “unirrigated ment over the
: cTrops ' actual
(1) (2) () (4) (5) (6) (7) (8) (9)
l. Bullock-labour 22,344573.47 20,66 ,980,46 18,19,823,02 Nil 18,19,823,02 « -
. in June/July '
(in 8 hr pair
days) ' ,
| - | - 2,16,000-27
2. Bullock labour 20 ;P%,573.,47 20,6649280,46 19,41,038,56 4,21,042.17 23,62,980.73 867407526 14,32
'in Sept/Octo. ' lo.oo 0T . ‘
(in 8 hr, pair Gé%égb pairs)
days) R (e
3. Other variable 3,55,62,€25,95 3,55,62,625,95 5,78484,026.80 1,19,90,282.,53 6,98,74,309.33 3,43,11,683.38 96,48

it



 LLIEAR PROJRUMING ' Thble gy 10, g
- RIGHT CANAL AREA (s'+32) : S | | ——

:ACTUI;L RbQL 1_"Mx NT§ oF BULLOCK T/}

C]

L —

B QLBLJ_. IN,PUI‘S FOIL A\ O?’I‘ING THI‘.: PROPOSﬂ,D QPTlMAL
Y R

..4./\ . (‘h .

w!”« s T d e e ,;,,.,

" 8¢ No,, =~ Crop Bu “ock abour (in 8 hr davs
X _ . Qf which : ‘ Other variable inputs =
_ A Total June/July September/ (in Rs.)
_ _ » Qctober — '

o ) 3) @) (8 G

1.  Chilltes - 10,50,000,00 = ' 5,25,000400 1,00,00,000.00
2, Country o L i SRR S o
tobaceo . 8,00,000,00 - | 4,00,000600 - 60,00,000.00
3. Paddy . 29,96,728,24  14,98,364,12 e 1,487,29,551,50
4, - Ragi o 120,32,077,12 . - ©10,16,038,56 ©1,35,47,180.80
5, Jovar + Raz® T 6,42, 917.80 3,21,453,90 C= T 16,07,294.50
Total 5,21,723.16 18,19,823.02 ' 19,41,038.56   5,78,84,026.80

2L



LIN.s R PROGRAMMING ' Lable lo, 11. , PT - 11
RIGHT CANATL AWTA (61*‘52)

AT PRECEMT
GROSS VALUE ADDED PiR FARM BﬁFG-PcE, AND AFTER IRRITATION FOR THE FOUR™ - (!
‘ SYPIOAL FARMERS

Slze nrouo Average size Grossv value added Gross value added Percentage in-

(in acras)’ of farm ] at present after irrigation¥ crease

(1) ( (2) (3) (4) (5)
0,01 = 2.50 1,26 92,13 450,99 390
251 - 7,50 4,83 256,96 1712.46 566
7451 - 15,00 - | 10.68 905,04 | 3739,52 313
Above 15,00 . 24,81 2154,75 . 3953.46 316

Gv \j o ('\ ¢! % - N 7; = 5 ( I JC )
t\}-/( oo ".:3;3 |
r { »

% { )7“\ (‘15. W(AJ\J. 8 A—C(‘M ('\é/b\/ N v :‘/6\/1’(9,\’\ LL, (:a &C]}\_Xl‘(_ . ‘G:_(‘{ ‘ —AL é/[M OMNS W’WW M ( —
. i o

R ws\/ % Cru ppw-r s \wx&a

<L



L NEAR PROGRAMMIL

RIGHT CANAL ARZA (q + S, )

VALUE oF OUTIUT MATERIAL INPUTS AND GROSS

Table No, 12

_._._——--h——-—.....--—_—-—--.-———-—_——.———-— e ———— o —— ——
—— - g v —— S ———

- — e -y ¥ -

40,09,59,836.72
+
2,69,37,909.82%

1
e %?if_fffffff ______ giog§czf by- Value of the Cost of Value added
S.No. Crop ‘Acreage Yield in Value in (in Rs) total oupput material
tonnes Rs. (in ks) inputs (in Rs)

------------------------------------------------------------------- Y G £ <N .
S G N €~ TN o) NN €. 3 S (5 e e [0 I (&) )
1+ Chillies 1,50,(00.00 1,08,864.,00 21,70,08,000.00 3,00,000, OO 21,73%,08, OOO 00 2 28, 61 y500.00 19,44,46, SOU‘\O
2. Country | :

tobacco 1,00,L00.,00 . 22,395.00 2,38,3%8,000.00 - 2,38,38,000.00 97,04,000.00 1,41,34,000.00
3. Paddy 3,74,591.03 3,35,558.65 11,79,51,223.53 1,68,56,596.35 13,48,07,819.38 3,26,04,403,25 10,22,03,416.63
4. Ragi 3,38,679.22 2,02,259.41 7,23,96,134.20 1,52,40,578.40 8,76,36,712.60 2,29,55,697.87 6,46,81,014,73
5. Jowar + ' ' - '

Redgram 14L0,729.45 65 990.69 2,40,93, 344.55 59,85,564.72 3,00, 78 909.27 45 84,003.91 2,54, 94,905.36

Total 24 OUC@OO 3,83,82,739.47 49, 36 69,441.75 9,27,09,605.03

—— O R - o s S e P S W GO D e S Nl T (G Sl S P il Gt gt e SRR S W S . S T — o —_ T D > " D i . ey il ) PO it . s A i, W A S S WP S Y i S i S D P U S W o Guts

Value added at present in Rs. 10,12,78,540,28
32,66,19,206,26
322

Increase in value added Bs
% increase

* Tris amount of value added will arise from the unirrigated crops on the extent of nearly 87 thousand

wCIesS.

area after irrigation.

N¢ allowance is, however, made fer intensity of cropping greater than unity in the irrigated

b



o . ,_.-. T QQ_LJ.&.'LQ;;.@.:. ' . T ~ 3
ERT JANAL ARBA (SL) e
=

PER ACRE INPUL R OUIRAL WS AND VALUZS OF OUTRUT (GNCLUDING VALUL- OF Bv PRODUCT) ASSUMED AFT 5 IRRIGAT TOH.

-

' . 8 hr, bullock-pair davs required ‘ ‘
Name of 3 hr. June/ Sept/ Total Value @ Velue of Value of Yield Value ofValue Gross value

——

S.Nc.  crop mandeys July Oct. R523.66 other in- material Weight Price Value (typro=- of to- added
: | per bo-np ut e inputs (in mds %Nrmd (2 3) duct tal out (in Bse)
bullock (in ) (k) 1 ®) Sialaig {1 B put @1 Col, 8
, - pair da ' - 59-oO Col. (9
. v ?1HA&.IY inputs rices
(D) (2) ) (@) (8 (8) ) (8) (9) (I (%) (8) _{in &) (18)
_ . u A » (1)
1. Irrlﬂhtua,P’xuy 50 4 - 8 29. 28 50 79,28 24,00 12.50 30C,00 55,00 355,00 275,72
5 Chillics 8o _ 3.5 7 25, 62 120 145.62 16001bs59,49 1350.89  3.00 1363.89  1208.27
X j . 20 - 2 8 oo G 89.28 6.0% . 36.68,220,08  2.00 222.08 132.80
3. Goimbry @abacec 2 3 3. 8 59-58 98 39:86 '1007bs bonoLZ |
= ‘ 1t:. 24 50 112,07 - 119,07 79.81
5, Groundaut £0 2 - a4 14,34 50 64,64  11<00 17.85 196,35 3,00 199.35  134.71
5° Other ceveals - 55 B 3 & 21.96 20 61,26  11.25 12,05 135,58 15,00 150,58 89.32
7. Castor ) 2°54 - 5 . 18.30 10 28g30 4.00 13,16 52.64 - 52,64 24.34
3., Jowar + ' '
Cuceunber 25 - 3.5 7 25.62 30 55,62 11,00 12,89 141,74 20,00 161,74 106,12
9« Groundnut+ -
Redgram 55 2 Ll 4: 14.64; 50 : 64.64: 12.00 17.25 206;96 5000 211v96 14:7‘82
10, Other mix- ‘ _
tures. o8 2.5 5 18.30 16 34,30  10.50 13,59 142,74 12.50 155,24  120.94
11, Vegetables - - 5 7.32 78 85.32 - - - - 138,10 52,78

o
R T N . ——
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LTIEAR PRCGRAMN ING
EFT CANAT AREL (83)

Table No. 4.

RESOURCE AVAILABILITY PER FARM
(AS OBTAINIZD FROM OUR CENSUS SURVEY)

PT - 14

on s bvorage Lead (in sores) malancery d Husan labour in § hr. men day
size available . -
in acres . Area Set apa. r selecged _ June ~ July
(1 /' (in acres) Bhofe i;ingfogra . At present Assumed , Set apart Balance
Chillies Country DPaddy Vegetables available available require- availa—
tobacco (res. for 30 days ment fer ble for
: paddy progra-— .
mming.
(1) (2) 3) (4 (5) &) . (n (8) (9) (10) (11)
.01 — 2.50  1.47 0.02 0.01 1.19 0.02 . 0.23 - TreaT] — —_—
2251 = 7.5u  5.00 0.06 - 0.03 4,06 0.06 0.79 - - — —_—
7.51 =15.00 1C.69 0.13 0.07 8.69 0.13 1.67 83.40 116.76 108,63 8.13
Above 15.00 27.62 0.35 0.17  22.44 0.35 4,31

— o —— o+ " o P o vt S

99.30 317.76 280,50 37.26

N.B:—~ In the first two size groups of farms, human labour is
 limitational factor durlng June/July.

not considered to be a

The-percentage increases assumed over the availability at present in the

size .groups

7.51=%5.00 and Above 15,00 are 40 and 220 respectively.

9L



LINFEAR PROCRAMMING

LEFT CASAL AREA (83}

. —— S —— —— . (S | -

Size grouﬁ.
(in acres)g

Table No. 4 (contd.)

RESOURCE AVAITABILITY PER FARM

(AS OBTAINED FROM OUR CENSUS SURVEY) -

PT - 14

June = July Bullock labour (in 8 hr. palr days

Balance available
for programming.

0.01 - 2.0
2.51 = 7.50
7-51 - 15,00
Above 15,0V

Available at present Assumed Set apart as
(for 30 days) availability requirement
wfor 30 days* for paddy

(12) (13) (14)
6.83 10.25 4,76

16,50 24.75 16.24

28.86 43,29 . 34.76

58.00 92,80 89.76

(15)

5.49
8.51
8.53
3,04

N.B:-= Human labour and Bullock labour in September /October are not found to be limitational -

*
*

factors and so are not considered.

The percentage increase
50 in %11 the size groups except in the size group Above 15.00 where
it is 60

assumed over the availability at present is

L



LINSIR PROGRAMMING A Table Ho. 4 (Contd.) PT -~ 14

LEFT CAUAT, _AREA (9‘,3)

RESQURCE AVAITABILITY PER FARM (OTHTR VARIABLE INPUTS TH Rs.)
| ( AS OBTAINED FROM IUTENSIVE FARM SURVEYS )

Size groins At present Assumed —Sel apart for selected crops Balance

(in acres) available available * Chillies Country Paddy Vegetables available fbr '
tobacco ‘ programming
B (’16) (17) (18) (19) (20) - (21) (22)
0,01 - 2_.56 | .61.41 92,12 2440 0.60 59450 1.56 : 28,06
2451 = 7,50 | 120,65 = 241,30 7420 1.80 203,00  4.68 24.62
7451 ~ 15,00 236,14 590436 15,60 4,20 - 434.50 10314 125.92
Above 15,00 496,88 - 1490,65 142,00 10420 | 1122,00  27.30 289,15

* Tlhe ;~e'.r'-centage increase;( assumed over the availability at present

raage from 50 to 200 in the different size groups.

sl



LINA.R PRC A WWMING

Tabhle o

. 5 PT - 13

.

LEFT_CAHAL wRuh (85)
RISOURCE PIQUILIMALT OF DIFFERENT ACTIVIT1s8 CONSIDERAD IN LINEAR PROGAAMAING TO OBTAIN Bs. 100

FUR THE GROSS VaLUs ADDED,

S. No. Crop "~ Tand  June/July Budieck = September/ Other
o (in acres) ‘Bullock labour October variable
o (in 8 hr. pair days) Bullock labour inputs

: (in 8 hr. (in &s.)

: pair days)
(1) (2) (3) (4) (5) . (6)
1, *grouadnut 0.74 9,20 1,48 37.12
2. *7otton | | 1.25 , - - 22,55
3. Cascor | 4,11 A 15441 10,71 41,10
4% *Jovar+vemmber 0,94 : - - | 28,27
5. Other cereals ) 1,12 7400 - 44,78
6. *Grovndnuot+ ' 0,68 : 9,33 1.36 33.92
) Redgrenm : .

7. *Othep-mix. Tes 0.83 ' 5,29 2,07 | 12.23

N,33- 1) Crops marked with an asterisk have turned out to be efficienﬁ CTopse

iii) Other mixtures are Bajra + Cotton, Jowar+Red
iv) Human labour is not considered here.

ii; Other cereals are Jowar, Variga, Bajra and Korra

gram+Greengram

be



TLIDIR PROGRAMMING Table No, 6 PT - 16

LEFT C.NAL LARIA (s.) ) Size group: 0,01-2,50 acres
el aSAL SRR Y SInPLIX TABLE FOR COMPUTING THA OPTIMAL CROP COMBINAT1ON Typical farm size is 1.47 acres
T 0 0 .0 134,71 106,12 147.32__ 120,04
------------------- T Disposal activities -Real activities :
C Resource or Sugnly Unit Land ~.J. BsLe OJV.Ie G'nut J+Cu. G'nut+ Other R
S activity 1evel o Rg. mixtures
(1) 2y 3 (@ = (9 (6) (?) — (8) (9) (10) (11) (12)
0« Iand 0.23 Acre 1 0 0 1 1 3] 1. 0423
0  J.B.De . 5440 8 hr. O 1 0 2 0 2 2.5 2,745
pair day
0 0.V.Io. 28,0V hy 0 o 1 50 30 50 16 . 0.551
C 2 0 0 0 : 0 -0 0 , 0 . 0- '
Z -C 0 0 0 0 ~134,71 -106.12 -147.32 -120.04
147,32 G'nut+Rz..  0.23 1 0 0 101 1 1
0 J.B.L. S,03 T -2 1 - 0 0 -2 0 0.50
0 0.V,I. . 16,56 =50 -0 1 0 =20 0 =34
Z S PY 1SS - 147.32 0 0 147,32 147.32. 147, 32 147,32
Z -C D884 147,32 0 0 l12.61 41,20 -0 26,30

N.Bs< JeBeLe = J,.e bullock lahour; O,V.I., = Other Variable inputs; G'nut = Groundnut; Rg. = Redgram;

J+Cu, = Jowar + Cacunber

(Contd,)

o



L1. AR PROGRAMM ING

LE'T CANAL AREA (85)

PT - 16

Table No. 6 (Contd.)

Size group: 2,517 acres’

STV PLEX TABLE FOR COMPUTING Typical farm size is 5.00 acres

THE OPTiMAL CROP COMBINATTION

0 0 0 134,71  106.12 147.32 120.94
R e P P P Real activities R
c Resorree OT Supnly Unit Tand  JeBele OuVele G'nut _ J+Cu, G'nut+Rg. g;ﬁer
.......... §9§l¥l§¥--;--l§¥§l-_-____-___-____-___-_-_--__--____--_-;_--_-_________;__________________Jg___ures
(1) 2 3 (8) _(5) ____(6) (7) _..(8) () (10) ... (1) ____ (12)___
a 0.72 Acre 1 0 o 1 1 1 1 0.79
v pair day ' o :
" 0uVele 24,62 . 0 0 1 50 - 30 [s0l. 16 0,492
0-<= D.V.L > 0 0 o .. _ 0.~ _ o0 0 o —0=
Z -C C 0 0 -0 . =134,71 -106. 12 -147.32 -120.94 ,
< land 0,268 1 o -(3-.’02‘_. " 0-  0g40 0 . {0.68)  0.433
8 .}?B.L- 7 .26 0 1 ~0.04 0  =1.20 "0 © 1,86 5,046
>147.32 - G'nut+Rg,. 0.402 0 0 0,02 1. . 0.60 ‘ 1 © 0432 1,538
Z ' 72,431 0 o) 2,946 147,32 ° 88,202 147,32 ' 47,142
Z -C 72,481 0 0 2,946 12,617 17,728 ° 0 =73.798
-5120484 Other 0,438 1,471 0 - «0,020 0 - 0,588 0 1
mixtures ' ‘ ‘ ' Co o S
0 ' J.B.Lle - 64723 -2,736 1 +0,014 0 | =2.,204 -0 G0
147,32 g'nut+Rg N 02,352 ~0,471 e ' +0,020 1 0.412 1 .0
: 8 . 108,515 0 0.765 147 32 ' 131,800 147.32 20,94
Z -cC -1C4,8%8 1080515 0 0,765 12 .61' 25,688 ‘ 0 1 Oo

N.Bi= J.B.L. =

June Bullock labour; G'nut Groundnut Rg. = Redgram, J+Cu=anwar + Cucumber.

(Contd.)’

|



Lolidn R CR0GRA ,;';,LLJB

tLuFT CANAL AR:A (84

TABLE TOR COUPUTING THEH

Tablo Line 6 'Contd.,)

PT - 18

_ﬁ.l_.@ groups 7. 51- fi"gggg} acres

SIMPILI X QPT IMAT, CMO? COMBINATIOHN . Typical faru size is 10,60 acres
---------------------- T | 79.81 106,12 17§~21__ggz_gg_}gg_gg_____
------------------------------------------------------------ e Real activities R
Cs . Resource or 5upp1y ) Disposal activiti - ; T
activity lerel Unit Land JH.L. J.B.L.  0.V.I. Cotton J+Cu. G'nut gg?u + mlgfr
‘ . tures
&) B} §) @ (5 ©) ) @ (o) (o) D (13 (38 (@
8 <— %?E?L. 3,33 gcgi. é g 0 0 0 0  12,50{13.75] 27.5 0O.su1
' '  manda ‘
0 J.B.L. 3,53 "3 nr 0 0 1 0 3 0 2 2,2 2.5 4,265
0 OuVaIe 125,92 pair ?ay 0 0 0 1 13 30 50 50 16 2,518
z 0 0 0 0 0 0 0 0 o 0
7-C 0 0 0 0 0 -79.81 -106.12 -134.71-147.32 -120.84
0 < Iand’ 1,079 1 -0.073 0 0 1 (14 o.cea 0. 0.491: 1.070
~>> 147,32 G'nut+Rg. 0.501 0 0.073 0 0 0 0~ 0.200 1 0.50C8 .~
0 J.B.L. 7 . 348 0 -0,146 1 0 3 0 0,182 0 1.432 - °
0 0.V.I. $6.370 o -3.650 0 1 18 30 4,550 0 ~9.450 3,212
7 87 ,066 0 10,754 0 0 0 0 133,81 147,32 74.950
Z -C 37,066 0 10,754 0 0 -7@.81 -106.12 -0.31 0 -45,951
->106,12  J+Cu, 1,079 1 -0,073 0 0 1 1 0.001 0  0.491
147,32 G'nut+hg. 0.5¢1 0 0,073 0 o 0 0 0,909 1 0,509
Q JeBsLe. 74348 "~ 0 -0.146 1 0 3 0 0.182 0 1.482
0 Vel 84,4000 ~30 ~1,460 0 1 -12 0 1,800 0 -24.180
zZ 201,570 106.12 3,008 0 0 106,12 106.12 143,57 147,32 127,001
- Z -C 201,570 106,12 34,008 o 0 26,31 0 8.86 0 6.151

———--—--u—--—--——-—-—-—-—-—-——------——-.-————-—-———-—-—-————-—---—-—-———-—-—--

NeB:= JeHo.Le = June Human Labour; J.B.L.=
G'nut+Rz, = vroundn1t+Redgram, J=Cu.= Jowar + Cucumber

June bullock labour; O0.V.i. = Other 42

riable inputs;

(Contd,)
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Table No., 6 (Contd,) PT - 16

LiX TARLY DOL COUPUTING THS OPTTUAL CLOP COMBIMATION  Size sroup: Above 15,00 acres
4S¢N =S Typical farm size 1s 27,62 acres

79,81 134 71 106,12 147.82 120.94

L. N U;A;NJALL -l‘L.LLJ.il (SS)

- Real activities - R
c Resource or Suppl, Tnit Tand J.HeL. OoVels Cotton  G'nut J+Cu. G'out+ Other
S activity leval Rg. mixtures
D) (2) (3) (¢) (o) (6) (7) (8) (9) (10) (11) (12) (13) (14)
Land 4451  Acre 1 0 0 0 1 R 1 1 4,31
S T H.L. 37.2¢ 0 hr.mandayO 1 0 0 0 12,50 0 13,75 7 2.710
0 <~ J.B.Ls 3,04 3 hr. pair O 0 1 0 0 2 0 -. 2.5 1.520
. . , j. . , . , . cntmm— '
0 Q.. 20045 ks, 8 9 0 1 R 30 50 16 5,793
Z -G 0 0 0 0 O ~79.01 -134,71 -106,12 147,32 =120.64 '
0~— Land 2470 1 0 -0.5 0 0.5 0 Y 0  -0.25 2,70
0 J.HoL. 16,36 o 1 =6,875 0  =20,625 «1.25 0 0 -10.138 .
.147,32  G'nut+Rz.  1.520C 0 ) 0.5 0 1.5 1 0 1 1.25 .
0 0uVele ~'213.15 0 0 =245 1 57 0 30 0 -46,50 7,105
Z 223,926 0 0 73, 660 0 220,980 147,32 0 '147.32 104,15
Z-C 223,923 0 0 73,660 0 141,17 12,61 =106.12 0 63.21
106,12 J4Cu, 2,70 1 0 =045 0 0.5 -
7% J.HI.. 16056 -0 1 -6.875 0 -200625 -1.25 5 S 10t oatoms
147,32 G'nut+Rz., 1.520 0 0 0.5 0 1.5 1 0 1 1.25 5.7
) 0.V.1, :538'331 e 0 -10° i 42 "0 . 0 0 -30.00  9.45
. . 0 2,06 0 167,920 147,32 106.12 147.32 157.62 )
...... .---f-:-?----ff?-??‘_-------39?:53--_-_-9------__:°6 0 %l lzlel "o Yo Tasles

N.Bj= J.H L= Jr1e huuan labour; J.B.L. = June bullock labours OViI,.= -
G'nut+ Ng,.= Groundnut+Re&aram, J+Cu.= JowarsCucumber, = Other varibale Lnput s



Table Ho. 7 Yo =2

LIN o PaQn wiliind ¢ ) .
OPTIMAL CROP PATT.RN FOR INDIVIDUAL FARMERS OF DIFFARINT S1Z% GROUPS

LuFY CAlAL sl (SB)

Size Lverage Adho: ¢llotments of area (in acres) Balance Area allocationsarrived at for efficient Crops
sroup size of 1o ssglected crops of farm congside ara
(in acres) farm Chillies Country Paddy Vegetables availa- .Cotton G'nut other Castor Jowars G'nut+ Other
tobacco for pro=- cereals Cucumber Redgram mixtu-
gramming . res
(1) (<) (3) (4) (5) (6) (7) (8) (8) (10) (11) (12) (13) (14)
0,01 = 2,50 1,47 L.02 o.Ol © 1419 0.02 0.23 - - = - - 0.23 -
2451 = 7430 5,00 0,06 0.03 4.06 0.06 0.79 - - - - - 0,35 Q.41
7451 = 15,00 10469 0,13 0.07  8.€9 0413 1.67 - - - - 1.03 0,59 -
Akove 15,00 27,62 0445 : 9.17 22444 0.45 4,31 2 = - - ' - 279 1,52 -

b2



LINZAR PA0GrAifiiTIuu

LEFT CANAL AREA (83)

Table Noe. 8 Pl ~ 1Q

OPTIMAL CROP PATTSRI OBTAINED FOR LAKHS OF ACRIS W0, 4 .
. -' . ":'..‘."—. - PR R ." s ’ .

Size. grou Total Chillies Country Paddy Vegetables G'nut+Redgram Jowar+Cucumber Other mixtures
(in acres acreage tobacco - S '
(1) (&) (2) (A LE) ey L) (7) (B) (9) (20) (1)

0,01 - 2430 24,250 302,00 151,00 19,630,00 302,00  3,775.00 T
2,51 = 7.50 1,47,200 1,840,00  920,00..1,19,600,00 1,840,00 .10,189,00 - 12,811.00
7451 = 15,00 2,07,360 2,592,00 1,296,00 1,68,480,00 2,592,00 11,447,00 20,953,00 -
Above 15,00 -,27,20C 5,266,00 ' 2,633,00 3, 42,290,00 5 266.00 23,215,00 42,610,00 . -

Total 8004000 10000400 5000, oo 6 450,000.00 10, 000,00 48,626, 00 83 563,00 -i2'511-55

¢S
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LOFT CAUAL Af GA (03)

Table Ho. 9

Pr . 19

RESOURCE AVxILABILITY AND REQUIREMENTS FOR ADOPTING THr OVERALL OPTDAAL

CROP PATT. RN

SelNOs Deecription of Available at

Available for

“Actual requirement Percent age
the rcsource present (in crop produ=- as per the opti- Shortage increase
‘ 59~60) ction only mal crop pattern required over the
o~ actual
(1) (2) (3) (4) (5) (6) - (?)
1, Human labotr in 73,479,324 36,89,662 88,834,285 3,623 ° 140,76
June/July (in ' ' (or 1,75 lél vworkers) ‘
8 nm. dayc) .
2, BullockL lubour in ~  15,90,4119 14,431,107 27,429,280 12,98,773 90,71
June/July (in : 4§ 52 pairs)
"8 hre rair lays) . ,
3, Other varichle 1,304164330,78 1,4304164330.,78 3493,23,166.00 - 2463,06,835,22 202,11
inputs (in Bse) | :




SIN R FPROGI LG

LEFT CANAL fiRaiA (S_)

J
3" 13TULL R

Table No. 1C

FOR ADOPTING TH& PROPOSED OPT IMA]

UIHMSNTS OF HUMAN-LABOUR BULLOCK LABOUR AND OTHER

ry

L CROP PATTERN

P~ 29

\_VARIABLE INPUTS

Human labour(in 8 hr. mandays)

__Bullock Jlabour (in 8 hr, pair days)
Total . Of which June/July

Other variable

Se Nos Crop Total Of which June/July inputs
— (in BRs.)
(1) (2) _) (4) (5) (6) (7)
1. Chillies 6,00,000 - 70,000 - 12,00,000
2, Country 1,790,000 - . 40,000 - 3,060,000
tobacco - C
3, Paddy 3420,00,000 . 81,254,000 52,00,000 26,004,000 . 3,25,00,000
4, Vegetables 7 400,000 - 20,000 - 7,380,000
5, Groundnut+ 26 4744430 6,468,600 " 1494,504 07,252 24,31,300
Redgran S .
6, Jowar + 15,999,075 - 4,444,941 - 19,06,390
Cucumber : .
7. Other 3,£3,708 89,677 64,055 32,028 2,04,976
mixtures . _
Total 7485,72,213 83,083,285 60,33,500 27 429,280 3,93,23,16 6

yAd



LIivu.R PrOgith: o THG Tabls o, 12

D

LFT CLNLL jitt (83)  GROSS VALUE ADDED PER_FARM BIFORE AND AFTUR IRKIG.YTOH FOR THE
: "o ~OFDUR TYPICLL FLRUIRS

Size gro Average size of Gross value added Gross value added -‘ Percentage
(in acress) farm - at present after irrigation ¥ increase
(1) - o (2) (3) " (4) (5)-
0.0L - 2450 147 55.26 | 388,54 603
2,51 - 7450 5,00 - 181.25  ©  1303.85 619
7451 = 15,00 N ‘1o.69 53L.51  2770.77 421
Above 15,00 ; 27.62 . 1762,71 7171.10 . - 307

- Y\N}. > \,Q\,LC)JLC_L‘J_G{ | o G CU‘:‘W"%‘W‘ 'h'n&(" -Pq',: UU\MJ«) &_6 Cﬂ/‘ppvwl’
‘o}}lw v 3&%&« t wwt/("a

e%



LIitui.R _PuObu i BLING Table sio, 1% T

LEFT C.NAL AREL (S) L )
VALUL (F OUTPUT, MATERTAL INPUTS AND GROSS ViLUS ADDED IF THI OPTIM.L CROP PATT LR

: 1S ADOPTID
S.No. ' .
K Crop- lAcrea e lain vi~1d - Value of Value of Value of the Cost of Gross value
in -+ Product by pro=- the total material inputs added
G sLURS (in Fs.) duct output (in Bs.) (in B&.)
T e s _ (in Bs.) (in B)
(1) (2) (3) (4) (5) (6) (7) @y XO)
1, Chillies 1(4000.00 7257.,60 13508900400 "86,000,00 13538900,00 1456200.00 1208272,00
2. Country tobacco 5,000.00 = "1119.75 1100400.00 = 10,000,00  1110400,00 446400,00 664000,00
3, Paddy 6,50,000.00 582270,00 '195000000;00 35750000 .00 230750000,00 51532000,00 179218000.00
4, Vegetables 10,000.06 2835,20 1381000.00 - 1331000.00 - 853200,00 527300,00
5. Groundnui + 48,626,00 21779.50 10063636.,96 2,43,130.00 10306766496 3143184,.64 7163532,32
Redgram . ) : o - .
6. Jowar + - : ' o : , ‘ .
Cucumber ~ 63,563,00 - 26097.06 9009419.62° 12,71,260.00 10200679.62 3535374,06 6745305,56
7. Other mixtures 12,811,0V 5020,76 1828642.14 1,60,137.50 1933779,64 439417,30 1549362, 34
Total . 84004000400 . 231891998.72 3,74,64,527.50 269356526,22 61405776,00 2075075022

fiross value added at present-is B. 3,38,67,232,92

Porcentage increasg,liwuund~§(; / 513
enNg Pp - - ‘. N e

‘4
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APPENDIX - T

QPTZINE OF A SCHEME OF INVESTIGATTON INTO THEAECONOMIC
- ASPECTS 0? THE NAGARJUNA SAGAR PROJECT

SOCIAL ASPECTS OF PROJECT PLANNING:

It is coomon experience that, while nuch attention is paid
to engineering detail in planning a big public utiliﬁy pro ject y
to provide water for irrigation or power or railway transport fer
. wide re;ion, the social and economic aspects of the projecf
do not receive the attention dﬁe tA then, either before or after .
the project is conmpleted. it is of course vitally inportant that
the engineerins details of ?onstruction, naintenance and operation
siould be thoroughly exanined; but a scientific study of the
social and economic consequences of the projecf is as inportant.
Too often the benefits of the project 'are taken for granted; and/pr
proper assessnent of net benéfit and its distribution among the
iifferent. classes of beneficiaries are not enphasised as important
problens for investigatién. This attitude is basically inconsis~
tent with any. schene of planned utilisation of national resources.
Survéy of social and econon103condiditiﬁns~existing'in the région
which a project is intended ﬁa serve, both before the ﬁroject is
completed and after, objective study of the pro ject's impactﬂgn Y
the social and econoric life of the region during the stages Bf'
cons truction and later, and assessnent of results with reference/;(
to the social ains of the preject - these also shbuld forn
essential elements in & project plan. Further, egch project nust
be considered as part of a general plan fer the develépment of the

I??lon which it serves. Maxinun beneflt fron the project can be

realised only when it is treated as one of the instrenents for an

integrated development of the region. It is also negessary to

co nétantly bear in nind that developument is essentiallyxy a dynanic.

process, It must be pursued according to a well-conceived plan

2s an unendins drive te raise the productivity of land and labour

'y ‘various re ans of which water or pewer forns a part.

(S
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1t cannot be said that project planning in eur country fully
recognises the inportance of the above considerations. Social

and economic engineering does not receive equal attention with the |
engineering €f the physical plant. The government and the people
are, héwever, beconing increasingly aQare of the social implica-
tions of project planning and the need for objective study of the
social and economic aspects ol projects. In this connection the
Nagar juna Saga; Projecp, recently undertaken, provides us with a
rreat oppértunity to view it in the proper perspectivé by paying
due attention to the economic aspects of thé.project.' We are |
advantageously placed in respedt of fhis in that §§éps can gg&

Be taken to undertake basic economic survey and studies during

fhe construction phase of the project. In n;ganizing these surveys
we can also draw on the valuable expepiencé gained by the Reserve

Bank of India, the Prograrme Evaluation Organizaﬁion and other

Institutions in conducting large scale econonic surveys.

2. MAIN FEATURES OF THE NAGARJUNA SAGAR PROJECT:

Nagarjuna Sagar Project-is rightly clained as one of the najor
mlti-purpose River Valley Projects in India.: The pro ject féiw
unit for large scale stbragé and usevof the water of tne river
Krishna for purposes of irrigétion_and geﬁeration of Hydel powérf‘
The project also serves the purposes of flood control and naviga-
tion., Irrigation was however given the highest priority in plann-
ing the nultipurpose scheme. The total estinated cost of the
Dan at Nagarjuna Sagar and of the Right and Left Bank canals worked out Xx=x
to a sun of Re122 crores, and it will take nine years to complete
the project. When the project is completed, and when full develop-
nent of the ayacut under the Dan has taken place, it is expected to
bring under irrigation abougsgé?fakhs of acres of land, lying mostly
in the dry and arid zones of Andhra Pradesh, and to assure water:supply

" the existing ayacui under the Krishna Anicut System. In respect‘

..
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— of irrigation the Project is thus planned to achieve within a
short period of sixteen yearsy,” nore than what was achieved durln? the
past hundred years ‘under the Krishna and Godavari Anicut Systens.
The construction of the Danm ang storare of water at Hagarjuna Sagar
will also reduce the incidence and fear of floods. The network of °
canals will facilitate navigation over% a wide region. Moreover,
75,000 K.W. of Hydel power will be penerated for the benefit of the
region.

Thus, broadly speaking, the benefits expected fron the.
project are a considerable increase in the area of irrigated land
and production of food-grains, additional feneration of Hydel
power, prevention of lgsﬁes fron floods in the river Krishna, and
additional navigafional facility in the cdnals{ It is not péssi-
ble to make a nmore detailed and precise statement about the penefits
of the Project or its full significance in relation'to the'fégiohal
and rational econony for want of necessary statistical infornationu
The benefits also depend on how rapidly the ayacut under the dan
'iskdeveloped and what extra cost have to be borned by the farmers
and the local governments, the extent to which the project écti-
v;%es the econony of the region directly and'indirectly, and the
neasures which the state and the local govermments take’to.aid
the process of econonmic developnent in_the region, 4

3. CERTAIN IMPORTANT QUESTIONS:

Some of the impertant questions which arise in the study ef

the social and econonmic aspécts of the project may be stated as

follows:
(1) What are the extra capital costs to be borme by the

cultivators in order to bring water into their lands or to bring

new land under cultivation for the first tine.
(2) What are the extra capital costs to be borgAg'by the state

and local governments in promoting the development of the ayacut,

in erecting: road bridges or providings ferries on the canals, etc.



(3) What is the attitude of farmers to irrigation in dry
areas which are now used for grAwing commercial crobs and whether

there will be any opposition to irrisation based on econoriic ér

non-econonic considerations. Econonic considerations are inpor-

tant when the farmers feel that change from dry cultivatien éf
crops like virginia tobaccé; chillies or groundnut, te wet culti—b
Qation of paddy nay notrbfing re t monetary benefit. qu—economic
considerations are inportant when'the‘cultivators are reluctant

to adopt wet cultivation due ti lack &f irrigation experience, etc.

(4) What'shifts are likely to take place in land utiliza=

tion and crop pattern (that is, in the distribution of dry and

wet food crops, wet commercial crops and dry ébmmercial'crops)

and_how they @ffect the econony of the regiéh; It is interest- -

ing to find that in the Krishna, Guntur and Nellore Districts

76 per cent of the area unler dry crops is under cereals and
pulses, while uheth%? value comes'to only 39 per cent of th? total
value of dry crops. The area under Tovaccé is 7 per cent be

the area under dry crops}while its value cones to ablut 3% per
cent: The area under chillies, (roundnut, cetton and castir

conies to 17 per cent and their ;glue is 28 per cent. As regards
irfiaatéd crops péddy takes)of‘céurse)nearly 95 per cent of
acerage as well as values (These are rough estirm tes based én
data in the Season and Crop Reports).

(5) What price should be charged for water, and what will

be the econonic justification for inp%sing additional tax burdens

on 1and;'

-(6) What wili be the ektra dennand for' trade and transport

facilities taking into account the‘possible chanszes in the crop

‘pattern and expansion of agricultural production How will the

canal navigaticn afféect the present distribution“f such facilities



~

;gpaxz to Lhe region, o

_ | 4a$
(7) What new opportunities for the development of processing
or other manufzcturing industires will arise (for rice mills,

sugar mills etc.)s, What will be the effect on sdme of the import-

ant existing indust?ies like the tobacco Rxzx factgg; g and oll nill,

‘How does the generatlon of power help the establlshment of new-

industries in the region.

(8) What are the _empl x@ent notentlal*tleg in the project

~during the stages of construction and later, How is employment

related to investmentoz What peculiar problems of. recruitment
mem arise in the important

' work centers of the prOJect.

(9) What are the novernmentgg measures reguiged regg;d;ng thg
rapid development of Irrigation, extension of credit facilitiesg and

provision of bestter seed and manures in addition to water for raising

agrlcultural productlong What are the_mga§u;es_neegeg4_§pgak1ng_1g
a._zeneral mgzﬂ for susind b '

from El} QEQ.IQ iQ QZQQLLJ,C '?VG QU::UQF;QS, i \
(10) What will be the ousrall effect on the incomes and 1ivineg

standards of the pegg >.in the region,
4, NEED FOR ECONOMIC SURVEYS AND STUDIES:

The questions posed above are very important for any rational

lischeme of project plann: n 3 but, it 1s obv1ous that no satisfactory

. encwers can be given to the above questlons without adequate x=m

knowledge of the existing social and economic conditions of the

regien,'how they will ehange in the course of the development of the

_projecty and vhat the government policy is regarding the utilisation

of water and power, (i.e., regarding shifts in land use and crop

-pattern and the establishment ofvnew industries) and what other

measures the government prorose to undertake for the general develop-

nent of the region, It is therefore necessary to emphaslse the need
for starting~immediatelj economic surveys and studies covering the
hole region, some of which.will have to be repeated during the stage
.f fhe develorment of the ayacut under the Dam and also after the~

,;wge of cnYw ;ete atillsation of_the new water and power resources

-

<8 re;,;ed.
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5, MAIN OBJECTS OF PRO?OSED ECONOMIC SURVEYS AND STUDIES:

The main objects of the proposed economic surveys and studies

may be stated as foliows:

fl) Egﬁjx@u;uy;;ggaaihlg_ghangga_ in crop pattern, agricultural
production, trade, incomes etc., in the % different parts of the
Project region on certaiﬁ assumptions regarding thé use of water
and other invéstment by the cultivators, while»the Project is

still under construction,

(2) IaxﬂEuzu34xLJnL4xun1a;nagarﬁJ1u;Jﬂua4u3141£;métez_and_pnmar

on the basis of objective economic information in order to secure
maximum gain from the project, and for the organisation of complemen-
tary resources such as supply of crédit to the farmers and local -

'governments, transport facilities, services of Govermnment Aériculture
and Health Departmentsy and community development scé%es for susta=
ining and stimulating the new dynamic factors brbught into existence
by the Project, |

(3) Assesgment of fegu]tg of the Project and the developments
following the Project as contrasted with t he economic conditions

existing at present in the region,

(4) Study of the impact of the Project and the developmentg
following the Project on the finances of the govemments, parti-

cularly in relation to tax revenues.

6. TYPES OF GSURVEYS NEEDEDS
The tjpes of economic surveys and studies required for the

above purposes will be the followings

(1) gvstematic collection of historical and factuasl data
about the Project region from the available records, relating to
“land area, topography, geology'and soilsy hydrology, population,
;exiSting land use and crop pattern, land tenures and tenancy,
organisation of markets and credit, development of urban centers,
trade and industry, communications, govermnment revenues and

_expenditures, etc.
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(2) Eleld surveys and enquiries in selected villaces

urban

o ing o .
e wws in order to gather comprehensive

cconomic information for purposes of estimating possible economic

g and assessment of results,

change These surveys may be classie

ried as followss

(a) Village surveys covering both agricultural and none |
sgricultural activities, landholdings and fragmentation, output,
income and employment, indebtedpess, investment, consumption
habits, etes

(b) farm surveys (including the s'tudyl of model or eXp‘erimenta':.L
farms set up for the purpose) for the study of farmesize, costs
of cultivationy crop-rotation, agricultural practices etc.

(c) urban area surveys including survey of cottage and
small=scale industries (selected important trad'ing and industrial-
centresy, railway stations and semi~urban areas likely to develop
rapidly as trading or 1ndustr1al centres); |

(d) marketing surveys (of the prJ.ncipZal food and comhercial
i crops)e

(e) employment:sux;veys (with parficular reference to the work
centres of the project),’ | |

7, TIMZ AND OTHER ASPECTS OF THE SURVEYS:

As regards the time aspect of the above surveys we have to
distinguish three stages of developnient of the Project, i.ce3

the construction stage, the tranSition s’bage and the mature stage.
The construction stage is spread over nine years and it is essen=-
tial that different kinds of investigations should commence during
this stage. Employment surveys habe to be commenced at the

“rliest time as the work on the Project has already been ~taken up.

The investigation of the employment problem under the Bakranangal

,
Froject by the Delhi School of Economics, and Dr,.D.L. Narayana s

Study of the problems of labour organisation under the Machkund

¥el Project (to be shortly published by the Andhra University)

"1 be found very useful in the connection. Reports on employment

" * labour xuw surveys are to be made available even as the cons=-

untion work is going on. Village and farm suzfveys xz have of
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course to be given the top priority. Reports based on these

surveys, dealing w1th the eXisting econonic conditlons estimates
’

of investment whlch the cultivators have to undertake, changes in
’

crop pattern, production, ete. and the organization of complemen

tary resources, have to ‘be made available before the Project is x'
completed. 1t will be @lso necessary to get reports of studies on
the marketing of principal commodities and industrial potentialities
in the region. The construction stage of the project is thus a
crucial one both from the point of view of engineering and that of‘

economic investigation,

The transition stage is spread over six years again after the
construction of the project is completea,-and during this stage
the process of conveg;ion of dry cultivation to wet cultivation,
land reclamation etc. will go on. It will become necessary for
some of the village and farm surveys mentioned above to be repéatéd
for limited purposes during this stage, i.esy for = the study of
transitional problems. During the mature stage, when the new
resources of water and power are‘fully utilised, the surveys have

to be repeated again for an overall assessment of the results’

[ 4

.Further, as regérds the selection of villages and farms for
purposes "of survey, due attention must be paid to the problem of
proper stratification of the whole region or population. For
instance, in the éelectiqn of villages or groups of villages the
following five categories may be considered, . (1) Villages gfowing
Virginia tobaéco as a pfedominant cropsy (2) villages growing other
commercial crops like groundnut, chillies and cotton as predominant
crops, (3) villages growing predominantly other-bylcrops, (4)
villages having wet cultivation under non-canal sources of water,
in the

(5) and villages which lie within the project region or

aljacent region but in which dry cultivation will. contlnue

With regard to the selection of farms for the study of farm-size,

and agricultural practices, due attention

irrigated crops

costsy output, and incomes,

_1st be simlilarly paid to the important dry and

tl.1t are now raised in the Project region. Details of design of
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T, . .
sample surveys will have to be worked out carefully with the assis

tance of competent économists and statisticians,

g

8; QRGANIZATION A coar OF THE SURVEYS: ¥

The organization of the economic surveys and studles suggested

above will be an enormous and respon51ble task. It would be necessary

to: entrust it to a body of experienced and competent persons, The
cost of thg;whole scheme would come to a few 1akhs of rupees, but,

the surveys would be absolutely worth whlle undcrtaking. A tent atlve
and rough estimate of the cost of surveys during the construction
stage’.covering a total perlod of three years, can be given as"follews:

1, Head-quarters organization (staff and
- office expenses, at B, 4,;800f per month, P .
for three years) ‘ ' C eee © Bse 72,000

2, Vlllage and farm surveys - (field ‘ oy
survey with five Research Officers
for the five districts, and five
investigators to cover -about 200
villages in two years, including .
travelling expenses: of offlcers SO

and Directors.) : TUET T ene 1 Bse 2,00,060 .
'3.Emﬂwm&@ﬁﬁwws(fmwmo ears B m‘_“
confined to the work centres, L ase T B 50,000 "

4, Tabulation, Analy51s and preparationl,;‘ - : ’ :
Of RepOI‘tS - R “'5'6,: . RS. 1,507000

LR

Repeat surveys may cost about Fse l% 1akhs durlng the transltion
stage and about 2% lakhs durlng-the mature, staoe. The cost of .
survey of an urban area may be placed at an average figure of e ‘%
Bss 25,000, and if ten centres’ are selected for survey in the
construction stage or 1n the tran31tlon stabe, the total cost would
be Rse 2450,000. The? cost of repeat survey’ of the’selected urban

-

areas may be placed at Bs. 1,502000.

ANDHRA UNIVERSITY, S o ‘
. Sd. B RVESHABA RAC) )
o et T HEAD- OF THE DEPARTMn.NT OF ELONOMICS‘

D/24th Sept.. 1956o , VA



APPENDIX - T

METHODS OF EVALUATIING FARM
_ AND ESTIMATING Costs

e ——

e .

ASSETS, OUTPUTS AND INpuTS,

A, BEvaluation of Farm assets:

1. Farm lands;

2,))Welling houseé

“QCattle sheds,.’
storage sheds,
wells ete,,

3. Implements and '
Machinery:

4, Live-stock

B. Evaluation of farm output:

1, Crops: e

2. Fodders other than:
crops o

3. Milk

C.

1. Human Labour:

a. Casual hired labour:

b. Permanent hired H
labour(Annual
servant)

79

“individual differences

——

Self cultivateq lands
_ have been:
gvaluateq at the rates prevsizgt
1n the village at the time of
enquiry,, taking into account. the
L with regar
to type or soil, distance fromg g

village, source of ir
availabie ete,, irrgation

These have béen evaluated at the

market prices prevailin
time of enquir?. e ét the

Bvaluated at market_ﬁiigﬁxérevai-

ling at the time of enquiry, -

Tvaluated at market price, Even

if the age of the animal éxceeds

13 years the prevailing market

value of the animal at the time
of enquiry is taken,

Both main products and by-products
have been evaluated at the prevai-
ling prices at the time of harvest.

Fodders have been evaluated °
at the rates prevailing in the

~.villages,

Valued at current prices pre-
vailing in the village.

Evaluation of Farm inputs & .

Actual amounts paid in cash
and/or value of kind payments
evaluated at harvest prices.,

Actual amounts paid in cash and/.
or the value of payments made in
kxind estimated at the harvest
prices has been taken to be the
total wage paid to the servant
Payments in king ingludecggzigp
clothes, chappals etiC. -
tion of food grain (paddy) has
been estimated at 6 maundsgper
meal per year, and evaluated at

harvest price.

-



¢) Family labour:
i) Men :

(ii) Women &
Children

1905

As regards the other
iike clothes, chappalgf?ggifites
tmounts actually incurred on’these
hings have been taken, The wage
rate per annual servantg per labour- °
day is arrived at by dividing the
total wages pald to the servant in
cgsg and/ or kind by the total number
g hr. working days, irrespective of
ype of work. The wage rates for
seérvant mainly engaged esployed=Lfor L~
¢rop production and mainly employed for

live-stock maintenanc
culated. ‘e have been cal-

The_cost of labour days has been
evaluated at the village average

wage rate for annual servants. Eer
wa

Wage rates prevailing in the village
for hired women and children(Casual)x
labour) have been used for family

. labour. '

d) Exchange or
Gratis labour:

e) Supervision:

-0

Conversion

2) Bullock labour:
(a). Hired Bullock labour:

(p) Owned bullock labour:

(i)
(ii)
(iii)
iv)

v)
vi)

Evalugted at family labouf rates.

Supervision charges have not beén‘
includeds :

All huﬁan labour hours have been
converted into man-hours on the basis
of following ratios. :

One woman hour = 4/5 man-hour

One child hour = 3 man~hour

The above ratios have been arrived
at on the basis of average rates
‘during the year, All man hours have
again been converted into man-days
(8 man-hours = 1 man-day).

Actual amount paid-out for hiring
in bullokcs in cash and or the
value of kind payments estimated
at harvest prices.

Bullock labour'ihcludes work done
by all draught cattle. The cost of
maintenance of bullocks includes
the fullowing items:

Cost of green and:dry fodders;
Cost of concentrates;
Dgsreciation and intérest on the

of animalsj .
g:p¥Zciation and interest on the
value of cattle sheds; D hnen ;
Shoeing veterinary == g, Mop
Upkeep labour charges.



4)

5)

6)

7)

104
Receipts:

i) Value of farp yard ma i
dung is estimat a the includ}ng
o B o ed at the prevailing

bullocks, -

ii) Amount received for hirinQGut

3) Seed

*0

(a) Depreciation on
Farm Buildings:

(b) Depreciation on :
* implements and
machinery exclud=
ing irrigation
equipment,

_Ir?igation charges:

Net cost of ma tenance;

Total cost of maint i
recoipia: enance minus

The cost of Bullock pair labour days
1s arrived at by dividing the total
net cost of maintenance per pair in
the year by total number of 8 hour

work days of a bullock pair in the
year, '

‘For crops- which are generally tranép.

planted with seedlings such as paddy,

Tobacco etc., the cost of raising seed-
lings is taken into account, For other
crops which are sown with seed, actual
cost of seed if purchased, or %he value

estimated at the village price at the
time of sowing, if home produced,

Evaluated,5 per cent in the case of
kuccha and 2 per cent in the case of
pucca buildings per year,

Depreciation according to expected
1life of the implement plus# cost of
repairs if less than Rs,10/- depre=
ciation on added value of implement
if cost repair exceeds Rs,10/~ plus
rent paid for hiring in implements, .
minus rent received for hired-out
implements, if any.

i) Depreciation on irrigation. imple="
 ments and wells according to
principles cited above.

ii) Working expenses such as fuel

oil, engine oil, lubricants e%c.,

iii) Hire paid for using water from

other sources.

Manures and. s Under this head the following items

fertilisers:

Land Revenue, Cesses:s
and Water ra%es:

are included: _
i, Home produced farm yard manure
has bgen valued at market price
prevailing in the village.

i1, Actual cost of purchased farm

yard manure and fertiliserse.

is item includes the land
gthnue-and water rates for
irrigationed crops and spegial
taxes for certain crops paid
to the Government.
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8) Rental value pf‘owned :
land

9) Interest on Fixed capital:

10) Miscelianeous:

‘The rent has'p
the lang ownedeg

Interest on ag
excludi

at 3 per cent

cases,

ridultural assets
ng land have been calculated
pPer annum in all

Miscellaneous ite
which hencOus ms include items

been included under

any of the above heads,

D, Estimation of cost of
production of indivi-
dual crops:

1) Human Labour:
(a) Casual hired labour:

(b) Permanent hired
labour (annual
servant)

S0

(¢) Family labour:
(i) Men:

Actual amount paid for hi .
in cash and/orpkind Teterane”

for different

;n proportion to labour-days put
in for 'different crops,

In proportion to days of labour.

put in for different crops.,

(ii) Women &
Childrens:

Actual labour daysfeﬁaluated at
wage rates prevalent in the

village, .

(1i1i) Exchange or
Gratis labour:

In proportion to labour days put
in and evaluated at family labour

days rates.,

- (2) Bullock Labour:
(b) Owned Bullock Labour:
(3) &=x Seed :
(4) Depreciation:

20

(a) Depreciation
on Farm Buildings:

(a) Hired Bullocklabours: Actual amount paid fer hiring
bullocks utilised for different

Crops,

In pro ortion to Bullock pair
labgurpdays utilised for different

Crops.

Cost of seed used or cost of
seedlings raised.

roportion to acreage under
%gépcrgp. In the case when it
is used for only a certain crop
the whole amount has been debi-
ted to the concerned Crop.
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4(b) Depreciation on

55

6)

7)
8)
9)

10)

11)

12)

13)

implements and
Machinery exclud-
ing irrigation
equipgent:

Irrigation charges
Manurés and feftilisers
Rent Paid

Rental value

Land Revenue

Interest on fixed
capital (ezcluding
£a land)

Miscellaneous

Cost of Fuel for
flue-curing tobacco

Special taxes and
cessess

Estimating cost of Mainte-
nance of cattle]Draﬁgg ’

milch,and other cattle
1, Fodders

(1) Bullock, cow, }§
Buffalo, abovel}
2 years in agel

(11i) Youngstock bet
ween 1 & 2
years in age

(1ii) Young~-stock

§
J

!

below one yearl

$163;

the ee6% has been debited to the

In proportion to irri

gation da
for crops which Tequire irrigazs
tion by the help of implements,

Values of quantities applied for

different crops, Resiad
have been igngred. nal efféet

Proportional to acréage undér thef
crop to total cropped area of

_each fragment of leased-in lands.,’

Proportional to acreage under the

‘crop to total cropped area of

each fragment of twned land.

Proportional to acreage under
the crop to total cropped area
in each fragment, Co
Proportionalﬁécreage.under the
crops to total cropped area,

- Actual amounts spent for diffe-

rent crops.

This_is;only for tobacco crop.

Respective crops,

Fodders jolntly fed to the total

. live-stock have beeén allocated to

different cattle on the following
basis:

One adult animal unit

% adult animal unit

# adult animal unit.



2) Concentrates s

3) Depreciation on
livestock

4) Depreciafion on
cattle sheds:

a0

5) Up-keep labour charges:

6) Interest on cattle
_sheds:

-1

7) Interest on the value :
of live-stock

8) Ropes, veterinary
charges etc,,

RECEIPTS:

i) Farm Yard manures
(dung ete.,)

-0

ii) Amount received for
hiring out

.9) TNet maintenance cost’

Costs of actyal
different cattle?mounts fed to

For the purpose of cai
dgpreciation on livestggiatigg
life of an animal is assumed to
be 13 years in age., Its value has
been taken to‘appreciate'during
the first three years in the ratio
of 1:3:5, constant upto 5 years
and depreciat%ﬂ thereafter upto
the age ous 13 years at the rate
123 per cent a?uum.zﬁh,a straight
line method, If the age of -animal
exceeds 13 years, no depreciation
1S accounted for, if the animal :
Q1ed during the year, total remain-
ing value has been debited to the
depreciation account,

Calculated at 5 per cent for
Kaccha sheds and at 2 per cent
for puccasheds and has been

~allocated in proportion to the

number of cattle in each
category.

Allocated in proportion to num-
ber of -cattle in each category.
Family man labour has been eva-
luated at the wage rate of an
annual servant mainly engaged .
for tending of cattle in the
village, ' .

Appértioned in ﬁroportion to
number of cattle in each
category.

Calculated at 3 per cent on the
value of different categories
of cattle separately.

Actual amounts spent for
different categories of cattle.

Apportioned on the basis of
the ratios adopted for alloca-
ting fodders fed jointly.

This only occurs in the case

- of draught cattle.

Total cost minus income from

dunges and amount received for
hir%gg out in the case of
draught cattle.



