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CHAPTER 1 

SAMPLING DESIGN OF THE SURVEY 

l.j.. Genesis of the Surve~. 

It is a special feature of the Nagarjunasagar Project 

that its C~nt~l Board realised the need for a survey of 

the Project Area even while the project work was in its 

early stages. This is due to the desire to achieve 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 construction of the canals is only 

one aspect of a project, viz•, ·the engineering aspect. 

Equally important in this connection are the factors such as 

the resburces and ag~1cultural experience and knowledge or 

the farmers of the area, the additional credit and transport 

requirements, and the like for the project to yield quick 

results and to progress rapidly towards reaching an optimal 

or near optimal stage~ 

\'lith this object in view, the c,ntral Board invited 

I 

in 1956 suggestions from various institutions, and 

cbnstituted a Technical Advisory Committee to consider these 

aspects from time to time and advise. Prof~ B. Sarveswara.Rao 

Head of the Economics Department, Andhra University 

submitted a comprehensive memorandum, 1 and the Indian 

Council of Agr:ic ul tural Research also sent a memorandum to 

t~ntrol Board. These were circulated to the members . 

of the Technical Committee consi~sting of the Administrator,, . 
Chief Engineer, Nagarjunasagar 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 

Agrkultural Research, Director of Agriculture of Andhra 

Pradesh and two represent;!atives of the Andhra University •. 

See Appendix 1 •. 



--2--
The Reserve Bank of India agreed to depute Sri T.s. Rao, 

Deputy Chiet of its Rural Credit Department for important 

meetings of the Committee. 

The first meeting of the Technical Committee was convened 

in 1957, at which it was decided to have a survey of the 

Project region in two parts to cover the Socio-Economic and 

the Agre-Ecohomic ~~peats. It was further decided that the 

Indian Council of Agricultural Research would be in supervisory 

charge of the Agre-economic Survey. 

As for the Soc~-Economic Survey, no institution 

commanding the confidence of ~he Centrel Board came forward 

to shoulder the responsibility of conducting i~. 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 workt 

but the Cantral Board exp~essed its inability to organise the 
t 

field work. Therefore the Committee reque.sted 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 -:;,. 

I 3 ' 

to be jointly in complGte charge of 

the Socio-economic Survey of the Project area. ThousP 

the financial aspGcts were not decided in that meeting, a 

token sum of Rs. a,oco/- was sanctioned to meet any ex­

penses for preliminary work by way.of touring the area, 

collecting data etc. But subsequently the Agro-economic 

survey was dropped and certain importRnt aspects of it 

were required to be included in the Socio-economic Survey 

itselfe This necessitated the dropping out of U~ban . 
oy,·ca~t~~~ ~-It, l.x: .. p( cJ.-1-,tSc(ro-E~c-~.S~ 

Surveys and Employment Survey~ as it was aecided n~t to 

increase the expenditure but keep it at Rs. 2.3 lakhs as 

previously decided upon • 

• 2 Back~roypd data. 

Bef~re undertaking a tour of the Project region to 

know first hand the various problems likely to arise out 
t>fo 

the impact of the project on the area;Sri K.V. Satya-

narayana, Research Officer, Bureau of Economic Research 

Andhra University, was sent round in summer 1957 to 
. I 

visit thetaluk Offices in the ayacut area and gather 

information on various aspects of the economy of this 

region. The Project Authorities made available the 

firka.wise lists of villages of the proposed ayacut in May, 

1957. 

On the basis of these lists, Mr. Satyanarayana 

gathered information in respect of .. each village regarding 

population, households, acreage under crops, crop-yields, 

etc. Using this information, the characteristics of 

villages in the Project region were examined in detail. 

Ia QritGria for stratifj cation. 

The 1atter part of the summer of 1957 was spent in 

going through the above data, looking for meaningful 

criteria to classifY the villages into Strata. 
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After this, questions of stra~fication, of prepa­

ration of frames, and of sampling procedures, etc. were 

discussed · j,. ::: 
:>· ···--- . .,. . .. - .....,.. -

· . ~ ; .. _ ,1/ith tho late Sri T .s. Rao, Dr. N .s.R. Sastry 

and Sri V .11. Hurty of the Reserve Bank of India at Bombay 

and 

of 

later with Mr. N.V. Sovani of the Gokhale Institute 
Ck.v-( Eu.~~ 

· ::..· • - ..:· :- -~ Politic~at !Joona .. 

The total number of towns and villages as per the 

delimitation of the ayac~t m~de ~y the project author!-
. bh9 

ties in tho year 1958 caoe to on the Risbt Canal 
~'1b 

side and ... · . on the Left Cana.l slde. It .is found that 

villages having different population ranges are fairly 

uniformly distributed over the whole areaa It is also fo­

und that commercial crops like chillies, groundnut, toba­

cco, and cotton are raised predominantly in a good number 

of villa8eS situated 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 is relatively high, is likelY to be different 

from that of the villages where these crops are not so 

extensively cultivated~ Accordingly, the ayacut villages 

on the Right-Canal side are divided into two strata, viz. 

sl, the stratum in which the commercial crops are impor­

tant, and s2 , 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 ~omme=ci~l crops mentioned above was 

at least 5CC acres, or the total area under these four~~~t 

crops put together was 650 acres or more. On the basis of . 
this criterion the number of villages (excluding villages 

having a popUlation exceeding 5000 each, villages unin­

habite~ or mereed with others and towns) came to 196 in sl 



and 305 in s2~ The, CO!Il!!lA:::'CiP.~ ~:::"U:>R of importance in the 

villages on the LG:'t Cane>~- :dd.G of th9 project are 3round­

nut and castor. It ·..:as fo'J .• "1d "th8t. the -=~.croace under these 

crops was more or lc:~s evenl!• cti~t.ributod in th3 se ayacut 

villages, and tr.~:::-efo:::-e stratifi~ation of the villages on 

the ~ft ~anal side on the ~asis o~ th8 importance of camm-

ercial crops was not mr...C.e.. .All ~'~--.o 275 ayacut villages lying 

on the Left Canal side of the P1·oject thus constituted tre 

third stratum~ s3 , Gbvim,_sl;t 33 is one co!D.pact region but 

Sl and s2 are no~ separate r:omp:?..ct a:;:oeaso The Villages in 

sl and s2 lie intersperr,r:<cl, 

s tlJ\A.'-p {f_ 
The objectives ..9..!:...1hftSuJ•yey a.ud th.sL~J:lQic.o;ei....looL.If~a._f'-.r-.aiOiom~e· 

The Socio-economir.; surJoy cf the Project area has been 

undertaken firstly to ::>orYe e..s a bench marlt in respect of the 

various aspec"ts of soc:.a.:!. conditio!lS 3.nd economic activities· 

in the region, and secon~ly- ~o obtain an appraisal of the 

regional income:~ the prec:;ent. pos~.ticn regarding resources, 

and the input-output d~.tc-1. for the va~ious activities (Farm 

and Non-Farm) that are go!.ng C'i."l :....'Yl the area. The informa­

tion is intended to be collecten Stratum-wisec Thouzh we 

have tile lists of v:!.l::.?ge~ :_r~ Pac:b o'!:· t.he~A strata~ we have 

no adequate data to go ~~, to arrive at the various types 

of appropriate frames to -:.:·aw ss.:z:.ples from, _for different 

types of surveys... It. WA.3 fslt ·~ha~. this difficulty can be 

surmounted only by tre:?..ti~g ~ n~ple of villages in each 

stratum as representc.tive of the ~:r!".ratum itself and colle­

cting information o:n ":J'3.sic itetl: o:f' interest from every 

household in each of th8 "':"il:! .. a.gGs chosen for study. 

By simple random sampling 8 villages from s1 , 12 villages 

from s2 and 9 villages from 33 v:ere selected for. purposes 

of this survey" But :l .. n 1-;:-:ss; tbe project Authorities deci­

ded to exclude from the origiru~l ayac~t, a compact area 
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... 
called 'Pulichintala Block#; as it ~as mainly a ~ireinia 

tobacco growing area• This resulted' in our· having to delete 

4 of the sampled villages on the Ri~ht Canal side. In tm 
. . 

process of replacing these four villagest we took note of 
~(- . 

the fact~the deletion of the 1Pulichintala Block' has 

brought down the re1ative size of the Right Canal area and 

so it was decided to reallocate the overall number of 29 

villages as follows& 

s1 a 7; s2 * 12; s3 : 10. 

Accordingly, we added one randomly e~mpled village to the 

sample villages in s1 , 2 randomly sampled villages to those 

in s2 and one randomly sampled village· to those in s
3

• 

The sampled villages in the final list and their 

location are as follows: 

' 
Sampled yillaees 

STRATUM-I. Vil Ja~e 

1. Nemalapuri 

2. Mothadaka 

3. Mittagudipadu 

4. l.fa.dala 

5. Bandarupalli 

6. Veluru 

7. Pernamitta 

STR!I.TUM-2. 
1. Gollapadu 

2. Chandalur 

3. Bandlamudi 

4. Lakshmipuram 

s. Peda-Agraharam 

6. Na gUla varam 

7. Darsi 

a. Kolachenakota 

9. Palapadu 

·Taluk 

Sattenapa111 

Guntur 

PaJ.nad 

Sattenapa111 

Guntur 

Nara saraopet 

Ongole 

Sattenapalli 

Darsi 

Ongole 

Ongole 

Palnad 

Vinukonda 

Narasaraopet 

Oneole 

Narasaraopet 

Distr:ict 

Guntur 

Guntur 

Guntur 

Guntur 

Guntur 

Guntur 

Guntur 
I 

Guntur 

Nellore 

Guntur 

Guntur 

Guntur 

Guntur 

Guntur 

Guntur 

Guntur 
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STRI~oTUH-2 • Yillagc Ta.luk Distrigt 

10. Peddavaram Vinuk.onda Guntur 

11. Ka1avakur Oneo1e Guntur 

12. Kamcpalli Narasaraopct Guntur 

STRATilli-3. 
Krishna 1 .. Adiviravulapadu Nandigama 

2. Singareddipa.lem Khammam Khamm.am 

3. Tripura varam Huzurnagar Halgonda 

a. Siripuram Jageayyapet Krishna 

5 .. Wadapalli Miriyalaguda Nalgonda 

6. Nandipahad Miriyalaguda Nalgonda 

7. Vallabhi Khammam Khammam 

a. Pedaveedu Huzurnagar Nalgonda 

9. Dondapadu Huzurnagar Nalgonda 

lC. Bhimavaram Jaegayyapet Krishna 

At the same time we selected 2 villages of the s1-

type 2 villages of the s2-type and 3 villages of the 83-type 

which will not get the benefit of water from the project but 

lie close to the ayacut region. These are intended to 

serve as control villages. They are included in the present 

survey, and a repeat survey at a l~ter dat.t, will indicate· 

the growth of the three types of villages during the period 

without receiving the benefit of water from the -lroject. The 

following are the Control villages. 

Control Villages 

Villa~e Tal1lk D;i.~:t~ic;t 

.S} -·~ 1. Katrapadu Bapatla Guntur 

2. Koppuravuru Guntur Guntur 

1.-

s 2...-i~;.t, 1. Atmakuru Palnad Guntur 

2. Potlapadu Darsi Nell ore 
.r~.:.\. 

c -
~J-''dtv-

l. Gottumukkala Nandigama Krishna 

2. Madugulapalli Miriyalaguda Nalgonda-

3. Moths Suryaraopet N'algonda 
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Though,theso villages have been surveyed, the 

tabulation and analysis of the data have not been taken 

up, as it can be more meaningfUlly done at the time of 

the repeat survey. 

Next, the question was consid~red about the need 

for the survey of some villages in the vicinity of tre 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 or .s4 ,a of them which are near 

Vijayawada are collectively referred to as S-4 A and the 

remaining village as S-4 B. 

The following are the details of the wet villages · 

f..J~ ~t.Jilla~e 

Stratum-4 A. 1. R~yanapadu 

2o Guntupalli 

3e Gollapudf 

Stratum-4 B. lo Pynampalli 

TM.luk 
SoW\~ 

District - _a! 
Irrigation 

Vijayawada Krishna The Krishna 
Coo,lperative 

Vijayawada Krishna irrigation 
and Agricul­

Vijayawada Krishna tural Improve­
ment Society, 
Guntupalli. 

Khammam Khammam Palair 
Reservoir 
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 

i) Land ownership 

ii) Land utilisation 

iii} Operational holdings 

iv) Cropping pattern 

v) Human population,·working and non-working 
population 
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vi) Occupational pattern 

vii) Non-farm activit~os 

viii) Cattle wealth 

ix) A~ricultural and non-agricultural asssts ~ 
x) I:.1comes from land and other sources for' 

the year 1950-59 

·For the results of this survey, the reader is 

referred to a separate chapter on this in the Report. 

r1.6. Pesi~n of the IntsnsiyG Fo:::m -Suryeys., 

One main object of the C8nsus Surve,y in each of 

the sampled and selected villages was to prepare a com~ 

plete list of the households in the villages. The inves­

tigators were asked to report any discrepancies from the 
~ 

information on households,0951 related to t.he Population·· 

census of the villagesa These discrepancies ~ere examined 

and reconciled and then a finanlised llst was prepared.· 

In view of the fact that the Agro-economic aspect of the 
·.· 

survey was dropped, it became necessary to carry out· a 
f..~ 

some-~more detailed survey of the far.m activity in 

the ·villages than origtnally programmed. The picture of 

each stratum is taken as being given by the villages 

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 s~e x as in the Population census 

viz. all the members residing in a premises and taking 

food from the same kitcheno \'Jhenever a household, any 

member or members of which, are engaged in cultivating 

any extent of land either owned or taken on lease is 

referred to as a cultivator or cultivating household. 

Thus all households are dichotomised into cultivator 

households and non-cultivator households. This defini­

tion of cultivating household is irrespective of the 

amount of income derived from cultivation. For the study_ 
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of tho farm entorprise in the village we have adopted a 

farmer's holdin~ as a unit. This is defined as the land 

actually cultivated under one management including the 
. f 

loasod-in land but excluding the leased-out land~ This 

is also callod an operational holding. While most of the 

times the manaBomGnt of a fanm is under ono housGhold, it 

happens occasionally that the same farm might be jointly 

operated by more than onG ho~sehold~ Thus in a vi1lage 

the number of cultivating households is nearly the same 

as the number of operational holdings but may slightly 

exceed wherever there are joint operational holdin3s~ 

In each village the operational holdings a~e listed 

out in descending order of their extent and divided into 

quintile groups, A gx~MJ simple random sample of 4 holdings 

from each quintile group is drawn giving a sample of 20 farms 
tv-r each of the sample village~ Such a sampling procedure 

was·felt to be the best in our discussions, as it ensures 

representation of farmers of different sizes operatihg in 

the village, This design bears similarity to the one ado­

pted in tho Rural Credit SUl'vey o This procedure is uni• 

formly adopted not only in the sampled villages of the 

ayacut region but also in the Control villages and the 

wet villages, Tro survey was conducted from May '59 

to April 1 6C·. Each investieator was assigned a fixed 
qyfv"Lv\-­

number of sampled farmors belongin8 to three)lclose by 

villages, He was required to be in constant contact with 

the farmers during a period of one complete crop year 

( J"b, .Jv -f-1' "'~ 
1959-'6c) and collect detailed information in rounds 

h 
· 1t..,6r~..~ 

as per t e prescribed instructions and enter in the 

schedules, 

For the results of this survey the reader is referred 

to a separate chapter on this j.n the Report, 
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1. 7. De s117P fqr thQ Sqryqy of }Ton-farm ent~rpri SGS. 

' On the basis of our C~ns~s information, a list of 

the enterprises in thGse villages other than cultivation 

was pruparedo In the ayacut region 16 enterprises were 

found to be at least of some importance, whereas in tho 

wot villages, they were 18 in number. 

Dai~ring by a cultivating household was treated as 

a part of farm enterprise, but· it was treated as a non-farm 

enterprise whon the household er.Bagsd in this activity was 

not cultivating any lar.do In rt3r.pect of each of the non­

farm activities, a list of households having this activity 

in each village was prepared~ Often times the number of 

households in a village in such a list was found to be 

small. This was anticipated even at the time of the 

original discussion at Bombar n.nd Poona, and it was 

decided not to make village-wise frames but pool the data 

and prepare frames for each stratum, or frames for the 

entire.Ri~ht Cnnal and Loft Cana~ regions, and if nece­

ssary a single frame ~o~ the entire ayacut area. 

In each frame, the households were stratified, 

whereever relevant, int~ two strata consisting of house­

holds for which tho acti"'"lity is carried on as a household 

activity and the resto These two groups of households w~re 

again classified in thc case of some enterprises into cul­

tivator households and the rest~ The households in each 

of these sub-groups were listed in descending order of 

income from the particular er.terprise, and further 

divided into sub-strata on the basis of high, ~odium, or 

low income ranges. From these sub-strata, households are 

drawn by simr:·le random sampling so as to make up a sample 

which is not too small. 

Before we ~ive details of tho re3ions for whieh 

different frames were made, we may draw the attention of 
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the reader to th~ fact that the sacs household may be 

simultaneously cnea~ed in cultivation and some other 

non-far.o ent6rprisep too, and accordingly cay be included 

in a number of frames, with the possibility of its in­

clusion in samples for fal'!!l studies as "Jell as one or more 

non-farm studies. 

From a study of the data collGcted in our census 

survey, it was found that only 16 non-far.m enterprises were 

of any inportanco 
fVo 1•1 

in the tablet -

regions are pooled 

to the Project area. Th6Y are listed 

below.. The sane table shows how the 

to arrive at frame~ containing house-

holds not too soall in n~ber. For rearing of sheep and 

goats, S~ and s2 are taken together and a frame is prepared 

for this entire area, and another frame is prepared for Sa 

separately. For weaving, separate fra.nes are prepared for 

cultivating households of s1 and for non-cultivating house­

holds of sl, and simila= frames have been prepared for 

s2 and also for Sao In respect of carp~nters the entire 

Project area is taken as a single re~ion, and for this 

region four mutually exclus~ve frames are prepared as 

follows a 

(1) frame of all cUltivating households in the area where· 

the en~erprise is run as a household/ one, (ii) frame of 

all cUltivating households which have carpentry as a non­

household enterprise, (iii) frame of non-cultivating house­

holds which have this enterprise as a household one, (iv) 

frame of non-cultivating houscholC.s of the area having 

carpentry as non-household enterprise. 

In respGct of goldsnithy, all relevant households 

of all the sampled villages in the three strata are listed 

as a single frame. 
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The tabl6 No. 1·1 belo~ shows all these details in res­

pect of each of the 16 enterprises considared. 

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

a, or 5. In the case when the size is 15, the sample has 

been obtained as follows& 

The households in the frame are arran&ed in descending 

order of incom6s, and stratifled into 3 equal parts which may 

be called the strata with households of high, .medium, and. 

· low incomes, and a simple random sample of size 5 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 procedure 

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 each containing equal number 

of households, so that stratification results in division 

into higher in-comej households and lower income house-

holdso By siruple random samplingJsamples of size 5 (or 4 

as the case may be) from each stratum are drawn, so that a 

sample of size lC' (or 8 as the case oay be) is finally 

arrived at from the f ramo·. 



81. Noo of Name or· t:r .. .J Description of the Sample size ~.lll,iiii c:t: 1Dccm~ < 1n Bs.). Size of the , 

enterprise enterpri. se ·frames proposed Minimum Maximum rraine 

ID l 9..l -· ~) ~ l u) Lt> (b) (7.1_·····-·-·· ..... . 105 1. nearing of sb~.,ep Pool l and 82 9CO 267 
and goatg 

sa lC -2C0 6CC 88 

2. Rear..~.ng uf rigs Pool up the entire 
information 15 8 40C 111 

3. Poultry Pool up the entire 
information 15 2 1CC 141 

4 .. Dail'Jinc Consider separatc.ly 1 81 10 8 360 211 
among the non-cul- I 82 lC 15 3Cr:: 108 
tivator hous6holds Q 83 10 3C 3CC 1co 

s. Weavint; Consider cultivator I 
and non-cultivator t .. 
households from all I 
the 3 strata 

~:1 Cultivators 8 50 9CC 18 
Non-Cultivators ·a 4C 6C'C 74 

s :·. Cultivators 8 3C: 4CC 38 
2; Non-cultivators 8 2C 72C 41 
. 
,i Cultivators 8 Sa:. 5C 960 "35 

Non-cultivators 8 20 12CC 79 

6. .lunbel'o.!harka Pool up the entire 
information 5 20 10C 18. 

7 .• Tailoring Pool up the entire 
information 15 5(: 12CC 161 

·"t . ~ .. , 

( c,;ntd.) ~ 



Sl. No. of Name of tta to scription of tho Srunple size Ban~~ c! 1Dgcm~ '1D ~.l Size of the 
enterprise enterprise; frames pro,Sposod Ninimum Maximum frame 
____ ll,L ~2,.) ·: t:J> Vi> l~l i~) ,; 

< 

8. Cobblers lool up s~, s2 and 
J:.ousahold 

s3 
10 1C 516 491 

r.on-housaho1ds s3 I (~anplGte J 
2.. e~umoratio 

2C 3CC 12 

9. BlackSLllt:'l.v I ool U];! all the housG-
!.old information 1C 80 0('( 29 .. 

l'ool up all tho non-
housc;hold information 5 100 35C 8 

1c. Goldsnu.thy Pool up tho entire 
information lC lOC 05C 43 

11. Ba skct makill~~ Pcll up all the house-
held information lC 20 72C, 1C6 

Pcll up all the non-
~ousehold information 5 80 . 52C 14 

12. Pottl3ry Fool up all the house-
hold information lC 30 85(: 114 

?ool up all tho non- b · ( Ct<r-flf.ttr' . 20 household information 25C' 6 

13. Carpentr:v- Pool up tho information as 
(M. \.\M.'-/b..~) 

cultivator and non-culti~ 
vator households under the 

catenary of household and 
non-household 

Cultivator I Household 8 se 15C'·C 58 
Non-household 8 75 420 lC 

'~~~· ~J ~ron-cultivator 1 Housohold · a 5C 12CC 7C 
Non-household a lC.C 8('( H! 



_________ _...._.....,_ ... ,..._, ....... --------· -------
Sl. No. of 
enterprise 

NamtLof th~ · 
· anterJ;,rlse 

n c scription of the 
frames 

'P:a···-~"~--'.1..·---------l\~s.~>---...:......______ t2 r- · . 
14s Traisport Pool up ?.1 and S?. in the 

15. 

16. 

Laundry 

CaSUal l.ct tOt'!' 
(Aericu:ttural 
labour) 

1,. 

i· 

J.ron-cultivator households 
onl.J 
Pool up the entire infor­
Il"'.!\tion 

Cul.tivator ~.~ 

· f-s.a 
N.o~-cultivator s1 

s 
2 

Sa 

--· -··-·--........ ·-··-,.._. ___ __.._,..._._.....,... _________ , ... ...,._ ----··JI!IA~------
Srun;wle size 
proposed 

10. 

10 

a 
a 
8 

~ 

t S:> 
"'~ 

200 

15' 

10 

25 

10 
2C 

8 30 
8 20 

__ __:~u;., 

?2C 

,, .ace 
16CC 

220C 

12CC 
l20C 

lOCO 
1C00 

S:t ze of tb'Ei 
·_ fi-am& . 

' '· 
., --- ·-~i -~· 

-25 

41C 
J ;~ ... 

lC73 

858 

9C7 
1343 

6?2 
1259 

CQMPlzUI'E EmMERATJ:Oil 

•. 

1. 

'.2. 
3 •. 

4. 

s. 

Cobblers 

BlackmithY 
?ottary 

/.11 the villages combined 

Carp.3ntry 

.Brass-ware m'.k1ng 

'Mills 

-do-
-do-

~o­

-do-

-do-

·r.· 

. .. , 
~ ' : .... ,. 

·,',·!·" 
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0 tb or Suryqy s $ 

This sGction deals with certain other Surveys where­

in inforoation is collected without any sampling design. 

(1) Villar;:o Spryeys. 

In respect of each of th6 surveyed villa~es, infor­
(,sr (J ~ f-vt. w-.L:{ 

mation of eeneral interest was gathGred from tnet:oople and 

officers of the village in a schedule intended for the 

purpose. 

( 11) Taluk; Re~·o~:t..s: 

To have a general picture of the ayacut as contained 

in the taluks, info~ation froo the existing records at the 
. 

Taluk offices was gathe~ed and compiled. These are referred 

to as 1Taluk Reports' e 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 reearding the 

details of existing industriGs i~ the different taluks. 

( 111) Qredj,t~ Ma-rketjJl~ anqTl::ans;•ort SurveY4i, 

To understand the existing position regarding credit, 

marketing conditions,. a1:.d transport fac-ilities, important 

centres on the Rieht and Left Canal sides were selected, 

and data were Gathered on th~ following main aspects: 

(a) aeencies providing credit, (b) membership and capit~l 

structure of qanks, (c) patterp of receiving and repayment 

of loans by~Je~d). warehousing and mark~ting ponditions 
. f- ~~~ ·. 

at these centres and (e) the way in which/~roduce, fertilisers~ 

etc., are transported fran and to the ayacut region. 



. 
I CHAPTER - II 

PROCEEI?fVR!$ OF ESTIMATION AND ESTIMATES 
,,t\;..,J.t)-

In order to estimate the,Z~enefi ts from agriculture 

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

junasagar proJect to the. ayacut villages, we have to estimate 
l" _.. .... Cf\.t,...f tpv,~-,.k t.+-t·~~ . 

the present ~incom~ and for this we have to first est.imate the 

total cultivated area in this region, the intensity of crop­

ping, the cr~pping pattern, the rate of yields for the 

different crops, and the average prices. 

2 .1. Net cultivated Area in a stratum .• 

.i:'igures of the net cu.l tivated area are available in the 
I 

'C~nsus Survey' carried out i~ each· of th? sample villages~ 

These figures are totalled for the sample villages in a 

stratum, and the average per village obtained. This average 

is taken as the 6Stimate of the net cultivated area per 

village for the entire stratUm.. IJ- the net cultivated .are'a 
~ . 

in the j- th. village of the i- th. stratum,l.s·aij,t~=1~2,3, 

j = 1,2, •••• ni' n1 = 7, ns = 12 n 3 = 10, the est~mate of 
. n. 

the stratum average under consideration is xi =ci. ~ ) .!-n. 
' .11 .• ]. . J= J 

2.2. Net cultivated area for the gight danal side. 

Weighting·the estimate for the·average per village in 

s1 by the total number of villages in the frame for s1' and 

similarly weighting the estimate for s2 by the total numre r. 

of villages in s2 , an estimate of·th~·over-all average of 
.... 

net cultivated area per village on the right canal side is 

obtained as N1 - N2 -
x1 + x2 

N1 + N2 ) 

where N1 is the number of villages in the frame of villages 

f~.r s
1

, and N2 is the corresponding number for s2.. Then the 

estim~te9. total net cultivated. area on the fight danal. side is 

--------------------------~~------------------·-----~-------I The census survey here refers to collection of data on 
certain items from all the households of the sampled 
villages. This should be distinguished from thefbpula­
tion census of India. 

18 



1'1 

-which is simply the sum of T1 = N 1 x1 and T2= N2 x2 
which are the estimated .totals·for s1 and s2·. The same 

weighted average could have been obtained by first 

aggregating the estimated totals T1 a. d T2 and then divi­

ding the sum by N + N2• At several stages in the work 
1 

when the averages· for the tight danal side, 8r·for the 

entire .:f?roject area have been used, this procedure nf. 

taking the weighted average which would be equivalent 

to aggregating the totals; and then averaging suitably is 

adopted. 

2. 3. Intensity of Croppin_g~ 

The actual extent ~f land in which crops are raised, 

irrespective of the number of times cr~ps are raised pn a 

part or the whole of it in a year~ is called Net Cultiva­

ted Area. 

The extent of land on which crops are rai.se.d.; ·cf>unting 

every part of land as many times as the number of times 
Ou'\..c;_. . 

crops/-grown on it in a year; is called Gross Cropped Area. 

This will not contain current fallcws; 

The ratio of gross cropped area to net cultivated area 

is known as Intensity l"f Crepping~ This ratio is generally 

greater than or equal to unity, 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 t'> all the sampled farms in the 
" 

sample villages of a stratum, the intensity ~f cropping for· 

these farms was obtained. 

This intensity is used as the estimate for the 

intensity for the entire stratum~ 



Remarks: \Vhile, in respect. of the villages listed in the 

frame of s1, s2·~nd s3, the gross cropped 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: GrG ss cropped Are_§: 

There is·no information regarding the gross cropped 

area under different crops. The ayacut area given by the 

project authorities is the culturable cammanded area, but 

not ;!The cultiv;~.ted area, as the former includes some areas 

that can be brought int•) ·cultivation' at a future date. 

Village-wise or stratum-wise cultivated.area under differ­

ent crops could not be worked out from the information 

available at the Taluk ~ffices be·cause of the gaps in them_. 

The 1951 Census data was also of no avail, as the figures · 
.rt-L~li.-

were average for the 5-year period preceeding 1951, :l · ~) 

1-these figure:~~· ~16:~ ~~o.cf *··~~~'fvw..~~Wrt;' 
Therefore ·cultivated area in each stratum, could be 

~ 

arrived at by relying entirely on -the results -~f ~survey. 

The estimated net cultivated area for each stratum was 

multiplied by the corresponding estimate of the intensity.~f . , 

crepping to obtain an estimate of the gross cr.gpped area in 

that stratuma 

Gross Cropned area when towns and villages with p~pulation 
;, 

ever 5000 and uninhabitated villages are also included: 

There are the townsJ villages with population over 

5000 and uninhabited villages which are not included in the 

frames of s 1 , s
2 

and s 3 ~ The gross cropped area f~r these 

is obtained by using the information in the Taluk Reports. 

Tc the estimated gross cropped area in any stratum, the 
. . 

corresponding figure for towns and villages left out llf 

the frame is added so as to r•btain the estimate .. of the .. 
' 

entire region. 



Remark: By using the estimate of the intensity of cr..,pping 

f~r the stratum~ net cultivated area for the entire region 

of a stratum incl~ding all towns and villages excluded from 

the frame was worked out. 

Total area available for CultivatiQn: 

The percentage of uncultivated area and grazing land in 
"~~ the sample?' - in s1 , B2 , and s3 . are used as estimates 

for working out figures of uncultivated and grazing land i_n 

towns and villages excluded from the frame. These extents 
' . . .. - . ~ ;. ·.-

are also available for cul t~.vation~ besides the cropp.ed apea.· 
Cultivable vlaste and Perm.~nent _Fallows and Forest Land in 

towns and villages e:z:cluded from the frames are also worked 

out in a similar way using the corresponding percentage 

figures of such areas in sample villageso 

Cro£ping pat7.ern: 

For. each samplef village in a stratum, the net culti ... 

. vated area obtained from the census survey is multiplied by 
:1. 

the estimate of the intensity of cropping for the st.ratum:t~~ 
.... -

This estimate of the gross-cropped area for the village is 
;, 

allocated to different crops on the percentage basis of.the 

cropping pattern obtained by pooling the data from the inten­

sive Farm Survey of :;h8 s~.::UD.ple fa:cm.& .in ~na·~ village. The 

area under each cr~p for the different sample villages 

are then aggregated, and the percentage di~tribution under 

crops worked out~ On this percentage basis 9 the estimated 

gross cropped area of the strat11m is allocated to different 

crops. The estimate of ther cro-pping pattern for the fJ:tight 

------------------------------------- -·----------------------
· 2..The intensity of cropping is very nearly uni tyo The 

differGnce bet·.veen the village and the stratum intensi­
ties would be so small that tl:e error introduced by , 
simplifying the calculati0~~ by using the stratum 
intensity for each villag · -•. negl1ibly small. 

.. 



danal side, and the entir~ prqject area can now be got 

by just aggregating the gross cropped area under different 

crops for the relevant regions. 

Before we clbse the section on the estimation of 

cropped area, it may be mentioned that we preferred the above 

method to other methods. For example) the data obtained by 

way of background infor.mation for each of the sample villages 

contain information on this item. But the data therein were 

given by th~ village officers, basing them on old settlement 

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 l~test 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 the~ght 

and ~t canal areas of the hfoject 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 pattern. 

2 •. ~Number of households_in a stratum: 

For working out an estimate of the number ·of households 

it was felt that 1951 population census data could be advan­

tageously used. Taking the total number 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 present census survey f~r 

1959, we could get reliable information on the rate of growth 

•f ,the number of households in these sample. villages from 

1951-59. Attributing this rate of growth to the total :number 

•f households in the stratum as per 1951 population Census, 

the estimate of the number of households in the stratum f~r 

1959 was obtained. 



If hi:) is the number: fl f households in the j-th~ sample 
J 

villag8 of i-th stratum as per our census survey fGr 1959, 

i = 1,2,3, and hf~) is the corresponding populati~n eensus 
J 

figure of 1951, and H~ 1 ) refer to the estimated tetals for 
~ 

the i th. Stratum in 1959 and the ~ctual total in 1951 we 
( 1 ) te) ' ni ( 1 ) 

have by our assumptien H. - H:'k ..- h. 
~ . ~ = "- 1. 

~·) j=1 J 
Hi 

c 
j=1 

- n. h f•) 
~~ . 
'- ~. 
j=1 J 

As this method is based on consideration of the growth 

it is preferred to other methods. 

2. t. Number of cultivating households in a stratum.· 

The number e f estimated ho.;seholds in the stratum was .. 
divided into the number of cul~ivating house_~olds and the 

rest on the basis of the observ~d ratio ~f these in the 

Census survey for 1959 in the sample villages of the stratum 
;~;, 

under consideration •. The method of using growth rates .ould 

ns. t be applied to estimate separately tne nu"ber of cu:m.ti­

vating households and the rest, because the population 

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 cultivating household adopted in this survey is a 

heusehc.ld cultivating any extent of land irrespective of size, ,, 
\ ' ' ·, '• '. .. 

-~pership or income, and there is ne.,.·such classification •i. 1 

ho~useholds in ... Fopulatien.,, census data. But this definitie'a'"· 
• i':l 

has had to be adopted and used for classification, as contri-

bution to agricultural produ~t.ion from farms of ·all sizes has to · 

to be taken into account.· 

2 •. 7t_.Mean of per-acre-yields of a Crop, or mean of any other 

farm characteristic ·n a stratum: 

For any farm charac eristic, an estimate of its mean in a 

stratum is obtained on the assumption that the .sampl~farms 



in all the sample · villages in that stratum con.sti tutc a 
I 

representative sa,.mplc from the entire collection of farms in 
. : 

the stratum. · .i\ccordingly, information on 140 sample~ farms 

in s
1 

is pooled together and estimates are worked out for that 

particular farm characteristici dimilar procedures are adopted 

• ~espect of the 240 sample fari~iS in S2 and the 200 sample farml 
( . 

in s 3 ~ The pooled data are frequently classified by size 

groups of operational h"'lding.s • 

As previously menti?ned, a suitably weighted average 

of the different averages in the different size groups of 

ipera t~~ldings is worked out iil ~ach instance,.: s~~ that 

the procedure becomes equivalent·:·~" aggregating the estima­

ted totals for each size group, and then averaging over the 

total number of acres under the cr1p, l)r other relevant 

units as the case may bel 

2.,.~Inputs. 

The average inputs of differen.t types for a crop are. 

a1se estimated by the procedure · ., ., mentioned~. 

2. ';1 Prices: The average prices used are also weight-ed 

average~ the weight usee being the quanti ties. of _yields in' 

the sample farms c~rresporiding to the different prices. 

2 ~ ·/D Non-Farm Survey: . . ~· 

After analysing the data contained in the schedul~s 

rel~ting to the households in the sample for each non-farm 

enterprise it is found that the input-cutput figures relating 

tt only 12. enterprise:s will be meaningful and they have been 

worked out. For the non-farm study, this is the only estim~­

tion that was carried out. As sufficient care was taken t~ 

make the sample fairly representative, the inputs and 

t t . Vt,t- 11 th I)U pu s were arr1 vod ~ '· by giving equal weight to a e. 

households in the sample. The standard errors are net 

calculated as the information gathered was too mea~re. 
fVt) l·l , .. 

The following table~ives the enterprises and the 

input-output relationship obtained in ~~~ 



Table N~. 2.1 • 
. .. . -

Input-Output Structure in Non-Farm Enterprises. 

------------------------------------------------------~---------------------------~---------------------------Name of No. c:rf house- No. Gf h~·use- No• of .Fami- No. of hired Fixed Cross value Cost of 
enteryr·ise. hold~sampled p.old~analysed. ly v.orkers employC: V) C~pital ~f Brcduc- ~aterial· · 
-----~~---~-~------~~--------------------------------------------------1-~-~~l-------~~~~l ______ !~E~~§-~~-~~) 

. (1) . (2) . (3) (4) (5) (6) (1) (8) 
-----~------------------------------------------------------------~-------------------------------------------
1. 'veaviP.CS 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) 
:;. railoring 15 14 17 3193.24 3900.87 326.69 

(228.09 (278.63) 
4.C~bblery 22 22 33 93.15 1972.50 1400.18 

(4.23) (89.66) 
5. GolC:..3JTli thy 10 9 9 517.79 2332.00 271.08 

(57.53) (259.11) 
&. £n·sttxbt~l.ticllU~ Xi H ~ XX mxi 
6 .• Basket · lVIelcing 15 14 27 47 •. 74 2395.38 682.50 

'(3.41) (171.10) 
?.Pottery 16 14 43 '424.86 2055.14 505.05 

~ s'.BlackS!Ili thy 
(30.35) (146.79) 

18. 16 26 1 2706.75 .. 6574.00 214.00 

. · ·9~Carpcntry 
. ( 1.69.17) ( 41 0'.88) 

34 28 41 3 2356.36 13472.34 139.00 
( 84.16} . (481.16) 

· 10.7ransj!ert 10 10 10 -... 2818.50 7440.00 1241.25 
(281.85) . (744.00) . 

11 .. Laund~y 10 10 30 108.26 2789.00 '266 •. 13 
(10.83) (2'78.90): 

12t.Mills 7 3 .4 5 19326 .. 75 "• 4146.00 952.50 
' (6442.25) (1382.00). 

---------------~-~-------~---~--------~-------~---------------------~-----------~------------~---------~------
·~~. J=.i~ u,_ Jri-...~. eutt..~ ~--J,._~. 

~ 
C>\ 



Table- No·. 2.1 (Co'ntd.) 
Input-Output Structure in Non-Farm Enterprises (Contd.) 

N~~-;r--------·w;~~;-~;id--n~pr;~i;:--M;i~t;~;~~~---oth~;--------~-T;~~1-------;~t-1~~~~~---;~t-1~~~~------
Enter~.cise. f•r hired tion .or repairs Payments Cost per househc.ld. 
__ :----------~-~££~E1~~~--C~!~)----~~··~t ______ J~~~~t--------~~-~~-------~~~~~~J--------~-~~J _____ _ 

1. ilea.Ying 

. 2. L.mb er c 'h!U· ka 

. 3. Tailoring 

'4. Cobbler:v 

'5. GoLismi tizy 

·6. .dE'sket Makine 

7. Pottery 

B. Bl.3.cksmithy 

9. Carpentry 

· 1-0.Transport 
. 

11.Laundry 

12·.Mills 

(g) (10) (11) (12) (13) (14) (15) 

245.00 209.50 

~~ t ~a.oo 

159.66 

4.66 

25.89 

2.39 . 

21.24 

78.75 135·. 34 

825.00 ·117.82 

140.93 

-- 5.41 

1450.00 966.34 

-----------------------------~-------------~-----------------------
4.50. 00 

12 •. 00 

2~0.00 

66.00 

~7.00 

42.00 

4.2.00 

80.00 

140.00 

200.00 

30.00 

300 .• 00 

1·33.00 

24.12 

76.00 

·2. 33 

22.00 

343.00 

1818.44 

141·.00 

18246.6() 
(405.48) 

45.56 
(15.19) 
790.47 
(56.46) 

1470 .. 84 
(~6 .. 86) 
399.97 
( 1l4-44) 
729.22 
( 5'2 .09) 
590.29 
(4?.16) 
508 .• 09 
(37.76) 

1564.82 
(55~89) 
3400.62 
(340.06) 

301.54 
( 30:.15) 

3809.84 
(1269 .• 95) 

7760.40 172~45 

-2.56 -0.85 

3110.40 222.17 

501.66 22.80 

1932.03 214 .. 67 

1666.16 119.01 

1tl64.85 104.;63 

6065.91 379.12 

11907.42 425.27 

4039.38 403.·94 

2487.46 248.75 

366.16 112.05 

----------------------------------~----;~---------------------------~-~--:----------------------------------



2.n- Estimates. 

The actual values of the estimates obtained in the 

survey are all given in Chapters Iv, V and VI of Velume I, 

excepting estimate,.,s,.•f farm resources which are given 

in Chapter II. 1'\f the same valume. \ve may men.tiwn here 

that estimate::;? ·•f various types of income ,ebtainable 
.~ .. ,~ . 
. " 

from the Input-Ou_t'put data.are ~~se presented.;in Chapter 
,.,. 

V of the Same Volume. Net incomes arising fr~m varieus .. ' 

agri~ultural and non-agricultural •ccupations are given 
' ~ ' 

in Chapter II. ,.ef this volume. However, ne mentionci s made 
• 

of the procedure of estimation in the case ef these net 

incl'lmes as tlJ.ey are worked out by simple averaging. 

'Tl-._t.. ~~eJ.;; ~ Jo ~ ~ 1-
~tnA--~ .. ~~ ~ ~~ ~~~ 
N& ~·I a..~ y 

t?J.7 



i:) .. f .Standard errors. 

CHAPrlill III 

RELIABILITY OF :E:STI1-11~TES 

In large saople msthods 1 tho standard orror is used. 

for appraisal of precision~ The basis for this is that 

the estimates in such samples aro approximately normally 

distributed under fairly general conditions which are 

assuoed to hold goodo We shall here refer to the standard 

error, expressed as a. pel'centaJe of the corresponding 

estimate, as the ''Coefficient. of Variability", and wa 

shall use this as a convenient me~sure of the reliability 

of the estioate. 

In this survey, there are several difficulties in 

the computation of standard errors and the Coefficients 

of Variability. This fact was realised even in the first 

oeeting of the Technical Committee of the Nagarjuna Saciar 

Projecto At this meeting it was decided to divide the 

survey into a purely Agro-economic part, to be carried 

out by the I1:1dian Counci::i. of Ai~ricultural Research over 

a period of 3 years, with a view to make firm estimates, 

and a Socio-econooic part to be carried out by the AndhrB:. 

University, wherein data are to be collected over a wide 

range of social and econooic activities of the people of 

the Project Area without ouch stress on the calculation 
~+~cW('I 

of~errors. - ~ 

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 became considerably 

restricted. Further, ~he agro-economic survey was also 

dropped for want of funds and its cain features had to be 

incorporated in the present survey itself, without the 

sanction of any additional expenditureo So it has cooe 
' 

about that the agricultura.l part of the survey originally 

intended to be carried out over a period of 3 years was done 

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

loss of precision due to the red~ction of tioe. 



In uan~r surveys of this ty;;e v10rk :::-slatin~ to the 

appraisal of pr~cisi6n is either usu~lly taken up at a ve~· 

late sta;e or not taken up at allc In the present case 

considerable effort bas br:;en put into the co11putation of 

standard errors of at least sor.::.e of the inpo!'tant esti-

oates~ The Ratio 11othod of Estir.k' .. tion has been nainly 

enployed in the present survey~ The standard errors of 

Ikt Cultivated !'Area, Gross Cultivated Q\rca, TGt.f-l.l Nu:raber 

of Households, Avera~e Ihnnber of Households per villa.~e, 

Per-acre inputs of Hunan J.abour, Bullock labour and Other 

Variable Inputs for ioportant crops for each of the three 

strata have bGen calculated~ Sone of the cases where com-

put a tions \ve:::-e heavier ·.ve!'e left out o Sine e the purpose 

is to have an ide~ of the extent of variability in our 

estimates, the cocputation of standard errors in some 

typical cases would Generally suffice~ 

For some estimates the Coef.:::·icients of variability 

are co~ortably low~ vJhile for some others, they are in 
-' 

the nei~hbourhood of 10% which is also 800d enough. Hmv-

ever, in the case of in_puts for irr~_gated paddy as nmv 

t:;rown in the Project o.rea the variab.:l.lity is ouch higher. 

This crop seens to be erown under \videly varying conditions 

under \vells and tanks. If the survey had extended over 
. e.rl.:/ o Y5 · 

3 years, m1aller standar~wo~ld have been obtain;; d Q 

Before proceeding to give details of the foroulae 

used for calcUlating standa:::-d errors and ::;ivin .. ::; the values 

obtained by therJ, it oay be pointed out at this stage th.qt 

standard errors are not helpful for forecastinG purposes. 

\r.Jhat the Project r&~ion vdll become like can be guessed 

only by studyin~ the econoDy of t:hG reGions of this type 

which have come under cans.l irrigation~ 

The nain ;mrposs of vJoridnG out ths estiiJ.ates 

and their standard e:::-rors ~s to rrovide bench mark data 

for future repeat surveys of this area, which is one of 

tte obj0ctives of this survey~ 



When vJe coopare the results _of adopting the optiLlal 

croppine pattern vJith the prGsent position given by this 

Jbonch~rk, we are obliged to consider t~e question of 

~recision attained in the present survey. TaJ-~in;: the 

entire aericultural activity in the re3ion as an industry 

~oin~ on at const~nt returns to scale, it eeems reasonable 

to suppose that the output (as also the value added) is 

subject to the saoe order of variabil~ty_as th1inputs, 

We now proceed to give details of the standard 

errors which have been ~10rked out o 

Formulae nsed for con;~mtin~ Standard _ _ErrorS of Rati9 e:1tjoa.t..e,s 

. 
In the case of estimation of the St:andard Srror of 

the estinated total number of households in a stratum the 

forDula used is 

1 V (QR ) =j Nf (Ni-ntl 
i · n~ (ni-l 
1\ -

where YR is the ratio estimate of the total number or· 
i J\ 

households in ith stratum, V (YR } is the variance 
i 

Yij is the number of households in 1959 of the jth 

in XM ith stratum 
' 

"' of IR 
~i 

village_ 

xij is the number of households in 1951 of the·jth village 

in ·ith stratum 

1\ !- yiJ Ri z 

r. x .. . l.J 
3 

Ni is the nucber of villages in the frame of ith stratum . 
ni is the number of sample villages in the ith stratum 

Also the S~andard error of the Dean number of house­

holds per village in 1959 in a stratum is obtained 

as .J V 

In the case of the e. stimation of the Standard Error 

of tho ratio estimates of value inputs (human labour bullock 
) 
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'labour and other variable inputs) 

I : t · · f robtained from the l.n en:l.VG am 

in crop production, as 

surveys undertaken durine 
";) 

11959-6(, the formula~ used is 
I . 

/J v(!iij) j Ni - nij l l n (Y 
~ v 2.._ 

t- "Dk- R . Ai "k) 
-2' n-1 l. ij J 

I Ni nij X .. ij k nl.J 

I /'. 

~ rwhere Rij = yijk 

~ xijk 

Yijk is the input in value terms(human labour or 

bullock labour or other variable inputs) of Kth farmer in 

the production of jth crop in ith strat~, Xijk is the area 

in acres on which jth crop is ~rown by Kth farmer in ith 

"" stratum, R .. is the ratio estimate of the input per acre· 
' l.J 

of jth crop, .Ni is the number of sample farmers in ith 

stratum, nij is the number of sample famers growing jth 

crop in ith stratum 

~ij = 

Other pethod.· 

Besides the ratio estimate discussed above, w~ have 

also made use of the oethod of simple arithematic mean in 

the estioation of certain characteristics. In the case of 

estination o1the nat cUltivated area and groSs cUltivated 

arGa per village this method is followed. Its standard 

Grror is ~ound out by using the followins formula 

Standard Error of mean net cultivated 

area per villa~e = ~--__ ·i!_------~---·_x_
2

_i_j _____ jf_i_
2
_ 

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

stratum, l1J. is the number of sal:dplo villages in ith stratu'm and 

-
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The standard error of the Gross cUltivated area per 
' 

village ·is obtains~ by multiplyinB the above by the inten­

sity of cropping,\Je now ~ive estimates of important chara- . 

cteristics, their standard errors and their Coefficients of 
NoJ-t 

variation in tabl/.' .~ .• 



Table No, 3~,1 

;EpTIMATES, T.HEIR STANDJ.:RD EHflORS AND COEFFICIEJIJ"TS OF VARIABILITY 

Characte,ristic Stratmn l S:tJ:a:tlJ.IIl 2 Q:tJ:~:t:Ym a , .. J Est. s .• E .• ~~r· Est. s.E. c,.v. Est. s .• E. q~_v .• • •• ,__ 
~J- lbl (sJ I~) (7> BY, V'O Ul ... .. ro> 

I. Ba:;ied on the RatiQ met~~ 
o;t: e§tima:!;:;i.Qn 

1, Total number of househol~a 1,21,76=!- 3,142 ~.58 1,23,454 2,758 2,23 71,563 2,780 4.01 
I 

2. Averae~e number of liousel'.olds 621 16 2 .• 58 321 7 2.~ 260 10 4.01 
• "";.t per village . 
t•. 

~. Value.l~f hUI!lan labour in~. ut 
per acre of (in ~.) 

i) Virginia to?acco 9f.28 7.40 7,.61 92.50 9.62 10,40 - -
ii) Country tobacco 48.53 4.05 8.35 - - - - ,_ 

iii) Chillies 48 .• 55 . 4 99 
• •• 10.28 1101!43 30.90 27.98 - - -

iv) Groundnut 32.52 2.11 6 .• 49 32.22 1.79 5,56 - ... 
v) Vari~a 24~39 1 ..• 57 .6.44 'Z7.72 1.18 4.26 .· 16.56 1.87 11-.29 

vi) Irrigated paddy 74!00 14.97 20~23. 77.82 11.59 14.99 - -... 
vii) Bajra 22.67 1 .• 49 6 .• 57 32,41 3.61 11.14 - -

Viii) Jowar 24.39 1.54 Ei.31· - - - - -
· ix) Jo~ar + Redgra.m 25.18 2.48 9.85 22.46 l.3S 6.01 ... - -

x) Ragi ... ... lli31~34 10.18 '?.75 ... - -xi) Castor . 14.54 lt.99 13.69 - ... ... - - -
(Contde) w 

I,J 



.......... •+• ....... , - .... ,... ... -

~TIM!.TES 1 TH.t£1R S'l'idWJ .. R.D ERrtORS .JtHD COEFFICil<JN'.!.'S. Oli' V.t • .rllJJ3ILITY 

Character! stic 

~--···· ____________ lll ... -. . .. ~-~ - .. 
3. Value of huma~~0ur inr,ut 

per a~re or-r~n m.) 
(Contcl.) 

xii) Vari~a + Jo~ar 

xiif) Korra 

xiv) JovJ?.r + Cucum"JEr 

xv) Groundnut ;r Rc.~ :~l .. am 

i) ·virginia tobacco 

ii) .country tobacco 

iii) Chillies 

iv) Groundnut 

v) Variga 

vi) Irri~ated paddy 

vi.i) Bajra 

viii) Jowar 

ix) J O\-l?.r + Red '"~:am 

x) Re.gi 

Strc:tum l 
Est. s .• E. 

- ... 

-
... -

-

44.10 4.80 

26.77 3.84 

22.69 3.09 

12.20 1.38 
. : 

40.18 8.41 

44.96 16.14 

24.32 4.18 

28.32 3.81 

18.57 3.06 

·-

·~ 

C .v. ····Est .• G). . 

... 32.61 

... 

- -
- ... 

10.88 25.81 
~ .. , ~·; 

].4.34 , .. -
'i3,62 29.24 

11.31 20.52 

2d.93 33 .• 45 

35.90 48.87 

17 •. 19 30.18 

13.45 -
16.48 15.53 

87.83 

Stratum 2 

.... 

-.. 

5.37 

-
10.38 

1.72 .. 

2 •. 45 ... 

21.05 

4.53 

-
1.49 

11.02 

4.57 

-
-

20.81 

... 
35.50 

8.38 

. 7.32 

43.07 

15.01 

-
9.59 

12.55 

.. 

-
9.09 

25.14 

32.56 

-
-
-
-

2C.24-

-
-

Stratum 3 

... - .. 

...... 

1.91 

1.77 

-
-

-
-

... 
2l.Cl 

7.04 

10.23 

-
-
-

13.49 

-

-
(contd) 



Characteristic Stratum 1- Stratum 2 f2:t:t:~tJJm a 
Est. s.~. c .v. Est. s.E. c.v. Est. s.E. c.v. 

-·-··--- ... t~---=cs) __ ~> J)' d~~ . -----.. L!. L .. - ----t'2> [&0 --- -..{!Zl &~2 
4. Jl:alu~ Qf bullQ~k la:tog.;r: 

1UI1llt l'er ac.r:~ ...... o.L_.L-~ .. n Rs) 
(C oni,d .) 

xi) Castor - 19.26 3.87 20.09 -
xii) Variga + J o-war - - - 48.58 4.09 8.42 - -

xiii) Korra - - - 9.25 3.C8 33.30 

xiv) Jowar + · CuctWJ.ber - - - 21.30 2.29 10.75 

xv) Groundnut + Rsd3r?m - ... - - 14.98 ~.01 13.42 

5. i~~~£ ~;ro;~;; ~rtt~JE~) 
i) Virginia tobacco 1C3.40 1C.l6 ~.83 79.81 8.44 10.58 -

lt7·1'2. 
ii) Conntry tobacco 

...., . ... 5.90 11.87 ... 
( - -

iii) Chillies 79.44 7.81 9.83 180.87 85.94 47.51 - -
iv) Gronndnut 34.9C 3.95 11.32 37.28 3.84 10.30 - -
v) Vr:.:riga 42.83 8.17 19.05 29.99 . 3.08 10.27 15.66 5.01 31.99 

vi) Irrigated paddy 104.18 27.68 26.57 64.59 11.74 18.18 - - -
vii) Bajra 13 .. 14 5.79 44.06 16.2€1 3.7c 22.78 -

. viii) 20.57 2.79 '13.56 - - - -
Jowar 

5.11 o.76 14.87 3.88 0.36 9.28 -
ix) Jowar +. Redgram 

43.09 6.52 ·15.13 - . - -· 
x) Ragi ... -

· (contdf V;l 
\J 



.ESTIMATES 
~ 

THEIR STAN"DARD ERRORS AND COEFFICIENTS OF VARIABILITY 

Characteristic 6:t.:~:at~Jm l at:t:atJJ.m 2 ~~ta:tJJW. a 
E::;t. s.E. c.v. Est. s.E. c.v. Est. . s.E~.~ c.v. 

~: 
"/.o .. :6b_~ (b l}-> t!>J ~~) r;2 t9'J (9)-

.· (7) 
s. YallJ.~ o! c:tll!ii:t: variabJ e (C ~) 

... 

in;;1ut& ,per acre Qf (in Rs.) ~ . 

xi) Castor - - - 2.61 o.69 26.44 - - -
xii) Variga + Jower - - - 44.31 2.17 . 4.90 - .,_ -

xiii) Korra - - .. ... , 4.42 2.35 53.17 

xiv) Jowar + Cucumber .. - - - ... - 7.35 o~·97. 13.20 

xv) Groundnut + Red1ram - - - - - 36.52 2.62 1.17 
' 

II. fas~ on Other methcd -. .. 
) . .t. 

•j 
. .. .. 

6. Average net cultivated 2,619.92 421.13 16.07 1522.97 242.18 15.90 2)56.17 359.9(· 16.69 

area per village (in acres) 

7. Average gross cropped area .. 
per village {in acres) ·2,724.72 437.98 16.07 1492.51 

J 
251.87 15.9C 2393.3q 

) 
374.3C 16.69 



CI!AP~'EH IV 

OPJ.' Il1AL CHOP PAT'J: tl:m BY LIH!llit R.tOGRAlfi.illiG 

;) .. 1 Introduction: 

The completion of the Nagarjunasegar Dam on the river 

Krishna will make water available for irrigation in the First 

Phase for nearly 20.0 lakhs of acres in parts of Guntur, 

Narasaraopet, Sattenapalli, Vdnukonda, Palnad, Ongole and 
Markapur taluk of Kurnool district,and Darsi taluk of Nellore 

Bapatla taluks of Guntur Distric~/on the r1ght canal side,and distri
1 

parts of Nandigema and Jaggayyapet taluks of Krishna District, 

Huzurnagar, Khammam and Miriyalaguda taluks of Nalagonda district 

on the left canal side. Among various programmes of agricultural . 

development that should be undertaken,_ adoption of a crop pattern, 

whieh ensures utilisation of water and other farm resources 

yielding the maximum benefit, is of utmost importance. In what 

follows en attempt is made, using Linear Pro~ramming technique, 

to work out an optimal crop pattern which can be adopted in 

the aycut villages soon after water becomes available for ~rri• 

gation without bringing about any appreciable change in the 

,eurrent agricultural praetices. Incidentally, on the-basis of 

the suggested optimal crop pette~n wh~ch is readily feasible 

Ender conditions of increased farm resources; an estimate of 

the direct benefit from the project.is also obtained. 

4,2, Assumptions : General. 

In order to find out the optimal crop pattern in the 

Nagarjunasagar project area by using Linear Programming tech­

nique·, ·We must know the nature of crops that WUl be grown 

under eanal-irrigated conditions and their input-output_coeffi .. _ 

~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 as soon 

as the construction of the dem is completed, still the chenge 

from dry to wet ~ultivation will not become eomplete, because . 
it·takes time for agriculture to adapt itself to new co~itions. 
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· growing ot 
The farmers have· to take to new methods of farming,jnew crops 

et~., 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 the crop pattern in two relevant periods, 

viz: the short·~un period in which the t~chniques or methods 

of eul tivation ,.,ill not che.nge, and the long-run period in 

whieh the techniques of cultivation change. The short run · 

period in agriculture may be taken as 10 years and the long­

run as 25 years. We shall now concern ourselves with the que·s­

tion of what best can be done straight~away in the short-run. 

In this short"run period of ~0 years .we assume that the farmers 

grow only those crops with which they are familiar,. and continue 

to employ more or less the same methods of cultuvation as hith­

erto. But we ean assume that the farmers will.not feel,it as a 

ehange to use more of materi,lal inputs than at present in the 

shape of bullock power, manures and fertilisers as -well as · 

better.seed. It is found that the~.·maaority of farmers in the 

project area are so poor that they cannot afford to use more 

of material inputs in crop production th~at ·present •. Therefore 

we suppose that the G')vernment will con1! forward· to help farm~rs · 

to secure the required additional. materiia11nputs and the 1m·· 

~roved seed by granting loans to them, and wherever possible, 

make the materiials directly available to· them through the 

ageneies cf eommunity development, cooper2tive societies and 

the like •. On this assumption, ~~~e worked out the amount of addi .. 

tional requirments ·of th~ f~rmers in the project are~ to adopt 

the optimal erop~pattern -without any change in technology during 

the short-run period. 

:14. 3. Assumptions: Technical: 

A farmer has a limite& amount of land, and other r~sources 

hi h h 1 Pe·r1· od to grow some "'r · all of a 'W e e can employ in any g ven ~ 



finite number of crops 'l...rhich can be gr~wne He· can allocate his 

land P.~.nd other res O'J.rces tr~ these crops in a number of al ter• 

native ways, based ~n his experience, We may generally assume 

that he will try to grow the most profitable combination of 

crops. This may not be 6btained by allocating resources so as 

to grow the maximum possible quantity nf the maximum profit­

fetching cr~·p. S_uch a pr,cedure generally leaves parts --f s~me 

.:"'f the res:""urces unused. By re·leasing f~r an::-ther .cr::-p a· frac .. 

ti~n ~f nn entirely used~up res:"'urce, c~rrespnnding fracti?ns 

~.f ~ther resources W:)uld ~ls ~ be relee.sed. The newly released 

res~urces t~gether ,.,i th ~ther unused am::\Unts ~f the res:;urces 

might make it possible t~ grow another_ cr~p so that the t~tal 

pr")fi t exceeds the prnfi t t~ be g:"lt by gr":)'I..Jing ~nly the most 

profitable '1f the cr":1ps ":"'n the maximum possible extent ::-.f.the· 
' farm.·· In this way it is easil~~ seen that the _pest way ~f ·all0-

cating res0urces to different cr"ps will be such a c'."'ID.bination 

'C r ~f these that ev~"n ,.,hen any fre.cti::m ')f ~ne · :-r more of the 

res...,urces used up in that c~mbinati~m are released and diverted 
. ~ 

to growing ':'ther cr:-ps, the t:-tal gain would still b.e less ,(that 

f~r· 'C!~ Such a c~mbination 1C1 is called an optimal combination• 

The pr:-eess ':'f farm bndgetting d-me by experience d-;es not cften 

lead us to this optimal choice, ··The. mathematical solution ·of the 

0ptimal eombinati0n under the given· limitations on the factors 

. is generally :;btainable .by the· 'Simplex Method 1 in Binear 

Pr:Jgramming·. 

The follow! ng are the assumptions for the applicability 

:f the Linear Programming method: 

1) The function to be maximised which is he~e taken as 

the value added to the materials is a linear com~ina• 

tion of variables (resources or inputs) 

ii) The restrictive c~nditions are in the form ~f inequa~ 

lities ...,r equalities involving linear combinations 0f 

the ab0ve variableso 

iii) The variables vary cr~ntinu...,us~ly. 

.-



The first ""'f these assumpti~ms is satisfied if we rege.rd 

Fach cr")p ,..,f a ~f.v,en variety and gr-,wn under a given techn0 lagy 

as a_sep~rate activity, and the total pr~duct as the ag~regate 

o;t':.the individual :)Utputs~ Even f,..,r the same crop, if the in-

puts are different in tw; meth::ds, each ;f the meth::-ds of gr-.:>wiri.g ·. 

the cr:-·p must be c-msidered· as a separate activity. Further, we 

c':'nsider ""'nlY a finite number of producti-·n pr>Jcesses :Jr acti .. 

vities, each g;ing on at c~nstant returns to seale. 

The nature -::>f the sec:;nd assumptiQn is· clear en:mgh. Each 

quantity ~f any available resource is n~n-negative, and when 

not unlimited, can only be used at a level not higher than 

available. 

The third· restricti6n implies divisibility ;f res')urees 

and outputs in ariy manner, and acc;rdingly, t:q.e 'divisibility 

of the magnitude 0f any of the activities is assumed. 

The above assumptions are realistic in respect of crop 

produeti·:m in the Nagar junasagar Project Area in the sh~rt-ruri 

period. 

Now the problem is to obtain the 10ptimum 1 c~mbination 0f 
...... _ ... 

the activities. Jm ~ptimum combination may c~ntain ""'nly ~ne or 

tw:; or all the .activities. A little· reflecti:m m2.kes it clear 

that, if f:-r a unit of desired ge.in each cf the inputs is indi"' 

'vidually m~re for activity tit than for activity 'S1 then acti-

vity 'It can be advantage::msly ·repla~ed by- aetivi ty rs' •. The 

result is that 'I' will not occur in the optimum combinati .... n. 
Aetivity 'I' is saitl t') be inefficient or infer~or when eompa• 

red t; activity rs•. For convenience, we shall hereafter refer 

t? any aetivi ty ·-v1hich is n'Jt inefficiPnt as efficient. 

The problem :"If maximising the gain which is linear in the 

rates ~f gain for different activities each ')f whieh is in turn 

linear in the levels ""'f inputs under given c;nditi~ns of resour-
' . 

ce:x limi tati .... ns is mE: thematically the same. as the pr;blem ;f 
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minimising the res~urce requirment f~r attaining a given v2 1ue 

:f gain by ch0Jsi~g the 1most ec~n:1mical' c~mbinati 0n of the 

activities. 

In any 0ptim~l s~lutiJn it may happ~n that s~me parts 

of the res~urces are left unutilised, fer, to utilise them we 

may h~ve t~ g8 in for activities which are either inferior 
' or reduce the t~tal gain. It is clear that Linear Pr~gramming 

will have t~ be vrorked out with activities which have been 

designa.ted ab:tve as efficient. H~wever, it can happen that 

s ~me .'Jf them get .·kn~cked r1ut in the pr,-:cgramming process, and 

do n~t occur in the optimal combination that finally· emerges. 

For the 'Simplex' method of s~luti~n ~f the Linear 

Pr:tgramming problem the reader may refer t~ books ~n Linear 

Programming •. 

4.4. Details of the prJcedure foll~wedz 

For purp~ses ':!f programming we have t:1 kn~w hou! the human 

labour, bullyck labour, other variable inputs·anct. yields in 

existing cult~vation are likely t~ change when the crops are 

irrigated under canals. Irrigated cr~ps need more of labour -

in!uts than unirrigated crops, because of the additional oper­

ation of irrigation, end of the increased yields due to irri• 

gation requiring m:-1re ~f threshing labour etc. Labour input 

requirment will also vary widely depending ~n the source 0f 

irrigation. For instance, well irrigation needs m~re of labour 

inputs when compared t:1 canal irrigati:-1n. 

For all the crop~ e~nsidered f~r programming the inputs 

and outputs (including by products) under irrigated conditions 

as assumed by us are presented in Tables No.3-PT-3 and PT-13 

f;:,r the right and left canal areas. F;:,r the purpose of :::obta­

ining an optimal cr~p pattern ~n the right canal side, Strata I · 

and 2 are combine~ as it is felt that, since b~th the strata 

are c~ntiguous and interpenetrating areas, there is n~ neid t~ 



getting canal water for 
differentiP..te between them e.ft~r/irrigati':)n. The left canal are.a 

.· taken 
i.e. Stratum-3 wh1cb is a c~mpact area is~ as the ~ther 

·when there is the facility of 
h~m:->gP.ne:->us :tM uni t/~:anaa ~!J,;oatfro-,_,;_The inputs and -mtputs 

/\ l.t c; ~....._. . ....... 
erops, as assumed by us after irrigati~n, are based )n the 

data given in Farm"'Man::l.gement Studies in .'lndhra Pradesh, 

Madras, l4adhya Pradesh and Punjab, Seas 'Jn and Orop ·Reports 

0f /illdhra Prad~esh, Cr:)p*cutting experiments c~nducted by 

the Bureau ~f 1c:->nomics and Statistics of Andhra Pradesh and 

the Techno•Economic Survey ~·f t.ndhra Pradesh. This informa- · 

for 

tion is furnished in Tables N~. 1 and 2. It may be noted here 

that the main product and by~product of different crops after 

irrigation .:)n the right canal side and the left canal side are 

valued at the average prices ~f pr~ducts prevailing in the 

respective areas in 1959-60. These are given in Tab~es N~.3-

PT-3 and PT-13. The inputs after irrigati~n are also valued 

at the same c8nstant prices ~f 1959-60, used f:->r evaluation of . 1. •. 
the present ~ut. As regards the resources which ~ill be · 

getting facilities for 
available with the farmers 1 · after/irrigation for·gr?wing,crops 

. . 
we assumed reasonable increases in the res~urces now available. · 

In s~me cases the increase assumed is ~f the same crder as 

the natural growth of the resource that can be nJrmally expe" 

eted. But in othex cases, the assumed increase is far above 

the natural gr0wth. In such cases, we expect that proper mea­

sures will be taken by the State Government to fill in the 

gaps. The· res~urces available at· present and assumed t~ become 
soon tte~ting facilities 

av2ilabl~afte~irrigati09(for different types of f.armers are 

presented in Table N:9'4•P'f'"'4 and PT ... l4. 

The .c:)ncept of inc~me \vhich is here adopted,for the· maxi~ 

misati")n -:.f which we are now g'Jing to employ Linear Pr'ogramminEi 

technique,is the cr~ss value added to material inputs. Costs of 

bullock lab~ur, seed, manures and fertilisers, irrigati~n ·· 

eharges, hir·e-charges f'Jr implements are c-msidered as costs 

of material inputs. Gross value added, in effect, represents the 

return to human lab'Jur, fixed capital and land. 



According to the Nagarjunasagar Project Authori­

ti8s, nearly 11.24 lakhs 0f acres will be irrigated in 

the ftrst phaseo .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 palicy of irrigation is to 

give the benefit of irriga~ion to as large an extent as 

possible and thus to eliminate the uncertainties of 

rain-fall, the failura of which has ~ften been the 

reason for frequent draughts and famines in the project 

area. 

We have divided ·all farms into four size groups, 

namely, (i) 0.01-2.50 acres)(ii) 2.51 - 7.50 a~re~ 

(iii) 7.51- 15.00 acres)and (iv) a~eve 15.00.acres. 

The estimated area under cultivati~n in s1 and .s2 
' I' 

taken together comes to 12 ~ 11 lakh~ pf- acre9. It is also .. 

estimated the additional extent of 1.53 lakhs •f. acres flf 
•?-

eultivable land exists in the PrQject Area; b~t we have 
. . .; 

assumed that it will be used up as.land covered by canals, 

tributaries and field channels,.as grazing lands, and as 

land around villages t~ be left out_ ~f cultivation as 

precautionary measure _against mal~ria. As the Govern-

,... 

ment has proposed to give \vater only to 11.24-lakhs of 

acres, we have accepted this figure as final for purposes% 

arriving at ruL eptimal crop pattern. This will mean tha+ 

the balance ~f about 87,000 acres of land will haye te 

remain under virginia tobacco and other unirrigated 

ereps. 



Average Size of the Farm: 

One mct~o d of programming for irrigated erops t• 

be grown over 11.24 lakhs of acres will be to treat the 

entire area as a single farm. This aggregative approach 

is not quite realistio. TherefGre, it is decided to 

consider the faru:s of different sizes, derive the best 

pattern for the region by aggregating the areas under 

each erop for the various farms. For convenience we 

have assumed four sizes of farms viz. 1.26 acres, 4.83 
'"""I~ ~ eM.~ 

acres, 1 O. 65 acres and 24.81 acres, . L • • __ .,_ .. , 

to¥-~· 

The sizes of these four typical farms are not 

the mid values of the ranges, but they are the averages 

of the farms in those ranges as revealed by the Census 
bl"-"-'· Survey. Among these four sizes, the are~ o·f 11.24i(._acres 

fer which water will be given is allocated in·the 

proportion of the existing cultivated area in the 

corresponding four size groups. Fbr each of these 

feur types o.L farms the optimal crqp pattern is- worked 

out, and the aegregates for 11.24 lakhs-,f acres are 

ebtained. 

-
This will mean that the balance of 87,000 

acres of land which will not get water will gr~w 

virginia tobacce and other unirrigated cr~ps. 

'• 



Befo~e proceeding to the details of programming for 

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

discussion is in respect of only o~e crop ir- th~ year. 

Ad hoc allocations for C3ill!es snd Couqt;~tobacco: 

Under dry irrigated. conditions, th -, crop of ehillies 

would become the most profitable crop .. :aut it does" not appear 

reasonable to suppose that ehillies will be raised on too 

e:Jrtensive an area, as it is not a food crop. The same cotis~-:­

deration has weighted with us in respect of the next important 
. . 

crop, namely, Con ... '1.try +.oba~co. Acco:rdingly, in each typical 

farm, extents are set apart fro thilli~s and eountry tobacco, 

and the total area under these crops fixeG at 1.5 lakhs and 

1.0 lakh of acres respectively on an aa 'hoc basis. Though, 
' 

the extents are f'ixed arbi. trarily, they &re felt to be reasonabl: .. 

'l.-Coming to the question of actually setting ap~t exten~s 

" for Chillies in the 4 typic~l f'arms, 1.5 l~~~s of acres are. 

alloeated to them in ~he proporticr.~.. of the· total cultivated 

area in these size groups: 1941.70,- 7384 .. 76, .. 10801. 79, 

16396.86 which works out in perce~tages to-5.30, 20.17, 

29. 75, 44. 78. The one lalr.t. of ac:res set ~part for eo1mtry · 

tobacco is also allocated in the same protortion. After doing 

this, the extents of l~~d set apart for ehillies and·eountry 

. tobacco in each typic~l fa~m a~e a~:rived at .. 

Paddy: 

Also, 1/3 of the ex~ent of each typical farm is set 

apart for paddy, since ·1/3 of the ayacut on the ~ight canal 

side will be given W8t irrigation f~cilities .. 



Res')urces: 

The res1urces' are classified int~ f~ur eateg~ries i . ' v z. 
{i) land, (ii) human l~baur, (iii) Bullock labour, and 

(iv) other VAriable inputs. The last categ')ry eomprises ~r 

seed, manures,fertilisers, hire eharges for implements and 

interest ~n crop loans. As this is a lumped res~uree c~ntaining 

different types of items, its aggregat~m')ney value is used 

for representing.its magnitude. 

The first three res:Ju.rces available n')W are ealeulated 

for each of the 4 size gr~ups ~n the basis ~r the data obtained 

in our •Census Surveys of the sampled villages, and the fourth 

resource from the intensive Farm Surveys. 

In passing, we may mention at this stage that, our 

proeedure. is equivalent t0 using weighted e.verages 'Jf Stratum ·1 
I 

and Stratum 2 for fact::"~rs, resources, prices, ete. 

Regarding the res:Jurces that will bee~me available in . 
1w-~-tutt t1..h'~~ n _, _ 

the sh':)rt-run,we assume• tt-,att '"'"' . .., . _"' . A, : ~ ~- ~6~"-".(A...: 

1) Human lab-:-ur is not a limi tatione.l faetor; _ 

ii) 50 percent m~re ~f bullock lab~ur +.han at present 

f:Jr the peak m")nth of June/July ':)l' Sept./Oet. will 

become available. 

111) ~s regards other variable inputs~ the amount which 

will become available f~r the farms is assumed to 
~ .. -

be. j0 , :e ·.• .. -t' m0re than what is available now. 1 
t1 Jlu.-

045~-~·-...t ~N...,.,_~ ~~ 
~4

7

%0ii?s ~~3'*~ .~it;;-'(~.;:_~~~ f.? , '> - 'lei· ./if'c . .,. , t!:~ -6c ~ ~- ·. '(" ~ i · · er;(' .1/1?. 
<!~ • I - . •'lif'\ • 

f~~c~ ,· j ~ ·, ' · · e ·:.! .:'-d},./1· '" - .. .. 
: ·i ... . 0 ·, • ., .•., i , '. These details are presented 

in Table N~.4-PT-4. 

Though ad hoc percentage increases ~ver the existing 

resources in respeet ~r. bullock labour and other variable 



inputj- res')urces or€ assumed as mentt~ned e.b"ve S" as t=-, 

leav:' ,"" l~~d unuti~i~ed ,in oro~r~.mmin~l .. t.t:~~ ~;,ftr,e 
e.ctual · . requirementl}~hich ::i~·e,{-~<..""~~ c~m .. 

pleting the pr0grQJnming w~rk.,_, r.~ J · ·J: 

v~·~~P~ 1~~· ;,;~· t ~ iSo ~~P~ 1CO(- tt;"sf:: .. 
{!.nil1.,.;.,...;,...;.n-..s .Jy '~ OJV...~ l,..ofG~.. a. ~~JtCt., ~t~o/Q /.) r~ 
~e.n.~ (M,n.U,,«P.~ ~c.t...~ ~·;:p~ ~ ~ rnl aq_ op~~~tt.:..~.J. 
Pr~gramming with eff1cient acfivit1es\~~ ~ ~t~.~~ 

~--w..J.v.-4; ~ 
~ w.i--t4fl.!o.l0-4'r-• 

Of the 14 .activities c-:Jnsidered f')r yr:)?rammini;" s:>me 

activities got eliminated, being inefficient in the sense 

that they require m~re Jf each input than any ~ther activity 

t:> give the sc:>.me income. The det~.ils sh:>wing the efficiencies 

of all the above activities are pre~ented.in Table No.5-PT·5. 

Fr'Jm this table, it cen be seen tha-t eott~m, aroUndnut, Oil•:xc: 

seeds .. I, !odders, ~getables, jmoJar+Redgrgm, 1{agi~II turn . 
of the optimal crop pattern from among the efficients · 
')Ut t') be efficient cr')ps. The w~~kingruj(crops by the S~mplex 

~ethod is separately shown f~r each of the 4 typical farms in 

Table No. 6-PT-6. 

The optimal crop patterns obtained are presented. in 

Table NQ•7·PT-7 for the 4 typical farms. Only two activities 

viz. l(agi II and rwar+1/edgram ~ave cr:me .into the final 

0ptimal pattern in all the typical farms after programming. 

The ac~tual extents under these ~oJo activities which came out 

in the pr~gramme are given in Table No.7-PT-7 for the 4 

typical farms. The overall crop pattern f:'Jr the entire 1Ught 
., . 

6anal side (i. ef-./11. 24 lakhs of acres) is presented, in Table , 

No.8-PT-8 •. The breakdown of the total acreage is ~s follows: 

Crop Acreage 

1. Chillies 1,so,ooo,oo 
2. Country tobacco l_,oo,ooo ,oo 
3. Paddy 3,74,591.03 

4. Ragi .. II ' 3 ,_38' 679.52 

5. Jowar+tiedgram 1,60,729.45 

11,24,000.00 



•RQ_S ul:'~~~ 
Results ~f pr1gr2mming: 

The total requirments ~f res~urces f~r ~d~pting the 

ov~rall optimal crop pattern are given res0urce-wi~e and 

erap•wise in Tebles No.9 and 10 ~ PT-9 and PT-10 respectively. 

The res~urccs that have to be increased f~r edopting 

the ~ptim<ll cro;:l pattern ;n the ri_ht canal side are Sept./Oct~ 

bulloek p~wer and other varinble inputs. -The required per~ 
.... 31- 11.• ~(' 

eent~ge increases in these resources are·lj.r; and 10.:-; 

respectively as c~n be seen fram Table No.9-PT-9 • 

. 
It will be seen from Tables No.ll-PT-11 that, aftergetting 

facilities, - · 
irrigation/the gross value added per acre in the typieal 

farms on the Kight canal side will increase by percentages 

ranging fr~m 313 tn 566. 

The overall increase in the.total gross value added 
. (" -. 1 1 

f~r the entire night ~ana~ area will be more than~OO-perN 

eentx as can be seen fr'Jm Table No.12-PT-12-and PT-22. The 

c'Jrresponding figure f:"lr the left cenal side is more than 

. 500. 'For the entire pr~ject area the increase in the gross 

value added works ~ut·t~ a Eigure only slightly less than 

Joo per cent~ 
4. 6. Left Canal .r .. rea (Sa) 

~t 3 i d h unit f-:-r Q ratum s tre?.te as one ':'mogeneous ~ -

working out an optimal erop p~ttern. The_input-output eoeffi• 

cients of erops as assume~ by us under irrigated e~nditions 

are ~resented in Table No.3-PT-13. hs stated earlier, they 

are based 0n the data on irrigated crop-yields and their 

in?ut requirments as ~btained from various sources. 

Nearly 8.0 laY~s of aeres on the left canal side of th¢ 

Nagc.r junasagar Project area -will be irrigated. So, an· optimal 



crop pattern is w~rked ~ut for s.o lakhs ~f acres. This P.rea 

of 8.0 lakhs ~f acr~s c~mes cl0se to the cultivable are~ as 

estimated by us -::-n the besis ~f the inf:-lrmr.ti:"\n 0btnineil in 

~ur survey. The cultivable area c~~priscs nJt 0nly the 

actually cultivated ::\rea but e.ls~ fallo'YI lands, p~stures 

and f:Jrests. 

The area ~f 8.0 lakhs ~r acres has been allocated t~ 

4 size groups ~f farms viz: (i) 0~01-2.50 ~cres (ii) 2~51-7~50 

acres (iii) 7.51-15e00 acres and (iv) above 15.0Q ~~res, 
' . 

on the basis of the proportion Jf the ·existing cultivated 

areas in these groups as ~bteined in our ~ensus Survey of 

s amplef villages. 

hVerage 8ize 0f the Farm: 

The average size 0f farms used in the programming in 

the four size gr~ups nre n~t the mid values but the aver~ges 

obtained in the Census Survey of the Sample;l"viilages. The 

average sizes are: 1.47~. s.oo, 10.69 and 27.62 acres, end 
. . CtJ.AAa..L 

these c~nstitute ~hP typical farms ~n the l~ft~ide • 

' 

. t.d h:)C allocation for ehillies·; eountry ~obaCC0 end Vegetables: 

As in the case ":'f the right canal side, here als-: it iS 

decided to set ap~rt extents in each ~f the 4 typical farms 

far (billies ane·~ountry t~baccoo _There is a~0ther fe~ture 

present on the left canal side, namely,the gr:Jwing ~f ' 
vegetables on the farms. !.ccordingly, '\>Je have set npart srme 

ext~&n:t of the farm for vegetables elsa. The areas allocated t~ 

shillies, ~~untry tobacc~, and vegetables ~r~ 10,000, s,ooo,. and 
acres . 

lo,ooo/respectively. The extents set apart in the typic~l 
1\ . c:.:uu.. ~cuA ,_.__,. 

farms fnr these three crops i. . ' ··: ·. ~ !.J'.c ., ..... • •... ' :. the eyis- ' 
total 

ting proportion ;f tho ;j:load. extents in the size groups 1. e.· 

. in the r.:.tti'J :"\f '651.47 to 3968.22 t:-:-. ffi588. 53 t') il353.44 

vlhich in percentages C":"·mes ·tn 3.02, 18.40, 25.9~, 52.66. 



so 
Paddy: 

Further,ip eaeh size gr~up, 6g5 = .81 ~f the aver?.ge 

size ~f the farm is set aprt for P~ddy~ f~r, ~ut ~f 8.0 

lakhs of aeres ;:--n the left canal side, 6. 5 lakhs of aeres \-Jill 

be under wet irrigati~n, ~nd the remaining 1.5 lakhs af 

acres will be under dry irrig~ti0n. 

Re.sources a 

The res~urees eonsidercd for the 4 typieal fnrms here 

are (i} land (ii) human labour (iii) bulloek labour P.nd 
· - faeilitie~ the 

(iv) 'lther vnriable inputs. -~:fite:r-e~e-trl>:kn~ th<t . .-1: irrigation/L-r . 
resources for . . 

/~the typicAl far~are assumed to bec~me available as follows: 

(i) Human labour is n'~t considered a. limitational factor so 

far ns the first two size groups are c0nc.erne.c. 

(ii) To ensure thr,t land i.s fully utilised, it has been 

assumed for pr'Jgrt.mming purposes' that human labour \rlill b·ecome 

_available in the peak seas'Jn ':)f June/July in the 3rd and 4th 

size groups at levels which are 40 percent and 220 pereent . 
. ·. . f~ 

more than the farm family lab:)ur n'".>w existing.~ it · 
.t~et.;rf~ I..A.(t:- W>~-tM..~to-u...~_...-1. 

we assume that non-eul tivatin~ agrieul t~al labour ;:_s well 1.,...~ -

as the surplus farm family labour (oE cultivating h~useholds) 

·from the first two size-groups 1.·rill also be ava:l.lable in • · 
. . (...r\.(i k Ct. ~ ~ 

this season f':lr ngrieul tural operations, there · ; shortage . 
in the human lab~ur res:"'uTce f0.r adopting. thP. 0ptime.l er::">p-

pattern. ';Jk;., ~ k &.,._, ~ ~ .~)rU. IJo 9 - P T- fi. 

iii) In respect of bull~ek labour f~r the peak month ~f 
\ 

June/July, 50 percent more than. vJhat is aetually existing 

at~resent is assumed to beeo~available in the first t~~ee 

siz~ groups ':If farms. But in. the ease -,f the 4th typical farm, 

this· tncrease ""f 50 p'-'rcent is f1und t'J be inadequate and 

hence this resource is asswoed to bee~me available at a level 

60 percent more than at pre~ent. 



tl~i·~-~-~-~ r;.;:p~";~~~~ 0'1 
bec~me ava1lable t0 the~£~rmers are assume~ t~ be 50,per-

cent, 100 percent, 150 percent ~nd f200 percent. m~re in the 
. 0 

1st; 2nt.; 3rd e.nq 4th size gr·,up,i/farms respectively. These 

different increase~ in the res~UTces are· QSSumed t~ ensure 

that land is fully utilised. These Qre presented in 

Table N~~4-PT-14. 

Th'Jugh P.,LL h·.:-c percentege increases :wer the existing 

resources in res·pect of bullock lP.b-~ur and "::ther variables 

inputs res0urces ere ~ssumed as menti'Jned ab~ve s~ ns t~ 

leave no lnnd unutilised in pr~er2.mming, these are n~t the 

actual requirments. ' ·, J ~- · · "'f.'he actual 
are ,--

requirmen~which/is essessed, ~fter c~mpleting the programming 

Pr~gramming with efficient activities: 

' There are 7 im?:Jrtant activi.ties ~n the left canal sidej 

· b~t· am:)ng t~~se, only ~r~und9ut~ f~war~eucumber; ~~::>\mdnut: .. 
)edgram; ~~Cixtures are f~und t~ be efficient~ Thea 

details , , ' {he· efficient activities are presented in 

Table N~;5-PT•l5~ Pr~gramming is carriea ~ut with these effi­

cient cr:>ps ~nly~ The working 'JU:t of the optimaL crop pattern 

by the 'Simplex' meth~d is separ~tely sh'Jvr.n for.the 4 typical 

ferms in Table No~6-PT-16. 

The ~ptimal cr~p pattern finally ~btained 1s 9res?.nted 
' 

in Tqble N~. 7"'~l'I f:)r the 4 typical farms •. 

. . 
· ··w When plfJgre.mming is done fer the balance of land left-· · 

•. :'"' -~ .. .-
after ad h')c allotments CJ.re made for C:hill~es; Count~y· tob~ceo'~ · 

~ddy and vegetables, only three,crops £merged in the final . 
I> •• ••· • - • • • • •• • 

optimal cr0p patterns f0r the f:)ur typical farms; G~'Jundnut+ 
· . tJ]>~CJvrp. . the~ .. . 1 

Red~ram cam~ into t~e fina](patterns 'J~ e~}.(typical !arms, · 

while Jovlarfcueumber appears in· the two size gr'"'ups 7 • 51 -
o.v. .. ~ . - . . _ on}-y 

15.00/and above 15•00 ecres, &nd. ether-mixtures figured/in 



or 
the size gr~up/2.51-7.50 acres. The ~verall cr0p ~attern f~r 

the entire left eanal side (i.e. far 8.0 lakhs of 2eres) is 

given in Table No.8-PT-18. 

The breakd':l1·'n :".f the t~tc.l ~.creage is as f~ll"JWS: 

Cro;? Acreage 

Chillies 1o,ooo,oo 

c~untry tobe.eca 5,ooo.oo 

Pc,ddy 6,5o,ooo.oo 

Vegetables 1o,ooo.oo 

Gr:oundnut+Redgram 48,626.00 

Jowar+Cucumber 63,563._00 

Other .. mixtures ·12,811.00 

Total. s,oo,ooo.oo 

Results "Jf prngr2mming: 

The t~tal requirments ~f res~urces r~r ado?ting the 

overall optimal crop p~ttern are given resourcewise and 
erapwise in TablES No.9 and 10-PT-19 and 20. 

The adoption ~r the 1Ptimal crop pattcrn·w0uld require 
. lJ'f--w..~-~4-~j 

addit1"Jnal res~urces in res~ect,bullock p~wer and other 
These /-... . 

variables in~uts./The additi~nal requirments (s given in 
140·16'% l--tf..t ~c. 1-~~~I< ~~ ..t..t.-n.v\.., 

Table No.9-PT·l~ )2re/J_ .- ~r percent in ~espect ~f June/July_· 
bullock labour k~0·7/ . 

/BL ~nd l,ir. percent in the case -:-f ~her/ variable in'J:Uts 
their"'2.:'i ~ · 

of ~b,:.: present ' 

·:It may be seen fr~m Table No. 11-PT-21 that, if the 

optimal erop p2ttern is ad~pted, the increase in the grass value 

added will be between 307 and 619 pereent,depending ~nfue size 

of the typie?.l farm. 

The overall inerease in the grass value acded far the 

entire left eanal side will be nearly 513 pereent. 



4.7 Limitations of the results obtainedl 

I 

. 
(i) The pattern of crops obtained by programming 

depends firstly on the input-output relationships 

and the relative price-structure of the inputs and 

yields. In course of time, '11Jhen 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. 

A~ain, as time passes,. the relative price 

structure will vary and therefore'induce an altera­

tion in the EX~ optimal pattern of crops. 

Thus, our programming results will generally 

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 used in the programming 

work. 

(ii) The optimal pattern obtained by u" does not 

have sufficient diversification of crops. The 

farmers oay like to grow a few other crops which 

have not come into the final pattern obtained by 

programming. 

(iii) The suitability of soils to crops to the 

extent that will be required ~or the adoption of 

the optimal combination of crops could, not be 
d.Jt''~. 

examined. It is hoped that rJ •. _ · - • on this 

account will be of a oarginal nature. 

(iv) Allotment of extents in each typical farm to 

Chillies, Country tobacco, Vegetables, and in a sense 



Paddy too is on an ad-hoc basis. A part of the gap 

in the value added as given by the programme and 

as is·realised later on will be naturally due to 

this arbitrary allocation of extents to the above 

crops. 

(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 by'~the Government during 

this period, the optimal crop pattern can be adopted 

at least by the end of the 10-yearj~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 
u~~ 

knowledge dJlresUlts 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 unde~ irrigated con­

ditions on the left canal side. Then its input-output 

pattern may change favourably enough for appearing 

in the optimal progra~ae. 

(vii) Even by the end of the 10 year period, the 
~ ... (-"too ~,J..A.,J. -~ 

resultooJ.I-500 per cent as the value added (which 

is the remuneration 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 



for developing the ayacut 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 r~lative price 
, 

structure, and then pass on the results to the 

farmers by effective extension service. 



.fL.+' I I . I L . . \ .._: .... __ ._ ........ _,. __ ...... ~- -
.. 

S, No, Crop 

(1) (c.) 

1. Irrigated Pad1J 

2, Cotton 

3, JO\Jar (Dry IrJ..·~ ~~~.~..ed) 

Table No, l 

_INPUTS PER ACRE OF IRRIGATED CROPS FROM VARIOUS SOU~;.CES 

Human labour 
(in 8 hr .. days) 

(3) 

55,5 
48,6 
37.4 

139.8 
47.5 
85.0 
40.7 
67.6 
71.8 
79.6 
81.3 
45.9 
62.4 

43.0 
41.3 
39.6 
48.~· 

61.5 
37.0 
41.7 

Bullock labotA.r 
(in 8 hr. pair 

days) 

(4) 

28.4 I 
21 .• 6 n 
8,8 

147.7 
8.1 

11.0 
6~1 
.7.1 

•13.3 
25.0 
34.6 
7.3 
6.2 

Source 

(5) 

E: .M.? S~~-' . Wo st.I~@ngeJ, (H~Qghly and 
24 f.ttrafa.na.s) 
F.~s. Uttar Pradesh)~ 
F.M.s. Hadras) (well irrigation) 
F,M,S, Andhra Pradesh)' 
T.E.S. (Andhra Pradesh). 
N.s.P. ('81-Tank irrigation) 
N,S,P. (82-Tank irrigation) 
N,S,P, (S$-Tank irri1~ation) 
:N...S...P .. ( S -Canal irrigation) 
~N:~F~.!. <'t3-Wel1 irrigation). 
(Wet V1llaoes~canal~}irrigat1on) 
(Wet villages - {Tank~)trrigation) 

5.0 F,M,S. (Utta~ Pradesh) 
18,7 (American Coin) F.M.s. (Punjab) 
16•2 (Pesi Coin} F,M,S. (Punjab) . 
~.o T .E.s·. (Andhra Pradesh) 

45,.1 
7 .• 0 

13 .• 4 

F.M.s. (Madras - \llell irrigation) 
T.E.s. (Andhra Pradesh) 
N.s.P. (82-Well irrigation) 

(Contd.) 



Table No. l.(Ccntd.) PI' - 1 •. 

s ·''·' ' . -~-:~ "J. · •.. · t·-·1 ~,,) -· _____ ,.._ . -·-- -·· . 

INPUTS PE:R ACRE OF rnRIGATED CROPS FROM VARIOUS SOURCES ()( ,_:,•:.·;__1 

s. No. 

{1) 

4. 

5. 

6. 

7. 

a •. 

Crop Human labour Bullock· labour 
(in 8 hr. days ) (in 8 hr. pair 

(2~ (3) 
days) · 

(4) 

Bajr~ (CumlJ.) 31.5 19.8 

Grot·ndnut 

Chillidr. 

Rag! 

Korra 

Note:-

36.9 14.8 

50.0 a.o 
92.0 6.0 

87.9 28.8 

36.4 12.8 

1) F.M.s. stands for Farm Management Studies 
2) ·.~ .. E·.s. stands for Techno-Economic Survey 
~) J.f.S-.P. stands for the Intensive Fa:rm Surveys 

~n the Nagarjunasagar Project Area. 

Source 

(5) 

F .H.S. (Madras)... ~ : 
N·. S .P-. (52-Well irrigation) 

T.E.S. (Andhra Pradesh) 

T.E.S. (And bra Pradesh) 

N.S.P. (S2-Well irri3ation) 

N .S.P .• ( s2-vlell irri~ation) 



YIELDS p_._:;R ACRE OF CROPS FRON VLRIOUS SOURCES 

S.No. Crop 

( 1) (2) 

1. Jo-war (Choi.am) 
2. Paddy 

3. Korra 
4. Bajra 

5. Coriander 
6. Green gram 
7. Bengal.~ram 
8. Horse gram. 
9. Black Paddy 

10. Variga 
11. Chillies 

12. Groundnut 
13,;· Ragi 

14.' Virginia tobacco 
15. Country tobacco 

Buraau of Economics 
and Statistics :~ I'~ 

A .. o4J.hrf! Pradesh, 

(3) 

16. Cotton 4~9.3 lbs 
115 .. 6 lbs 

17. Fodders 

Farm Management Studies .S}'Cl.N')c.r-u.l 

(P·t~ri~i~~~ 8l~r~s~oK5c · · 
and the Ministry of r::oO<l o.,u~ 
J[igili'-<!lilt\i~lYo~+ Of\-y,ctAO... 

Unirrigated Irrigated 

(4) (5) 

T echno-Econorr:t.c Survey 

of Andhra Pradesh 

Unirrigated Irrigated 
(6) (7) 

684.4 lbs 
13.04 rods 

1180.5 1bs Nad1:1::· 650 lbs 1550 U:~:,-... 
2466 lbs 

250.0 lbs 

·-
13.04 mds 

(_ 1073 lhs) 

795.4 lbs 
583.3 lbs 

580 \ kt, 

176.5 lbs 

8 7 lbs 

z~~ ~- \md s ·o(}~t1~"2? 
(_ 20/19 lbs )Andhra) -623.6'( MadraS) · 

54.5b 

\ 
'.· 

not l!l.va.i1ab 1G 
964 .. 2 lbs (Hadras 

~·'l~"'·J;·~.~ s ~ <z~c~ .• _ .. 54-55) 

-
585 lbs 
Madras 

Desi E~l mds 

(420 
PL ' .. 1. 11 

lb s) ( Punija b) 

= 1 md. 

500 lbs 

32 mds. 
(2633 lbs) 

586 lbs 

167 lbs 

2466 lbs 

50 mds. 
(4114 lbs ') 

859 lbs. 

500 lbs •. 



·(1) 

1• 
2.t ' 

3 .• 

4. 
5 •. 

6. 

7. ; j •• 

• C' 

8 .• 

9. 

10. 

J.1. 

.12,~ 

13. 

14. 

15. 

' '' ( 

Crop 

J C\-,TP.r (C:1olam) 
Paddy 

Kcrra 

BaJra 
Ccr51.nder 

Greengrwn 

Bengal gr .:..rr 

Horsegra.m 

Black Pc1dy 

Variga 

C:i.1ill te~ 

Brounc1rmt 

Ragi 

Vir:;inia tob'lCC 0 

Co1m ·-.r:.r tobacco 

YIELDS PER :~eRE OF CROPS FROM Vi .. HIOUS illURCES \-;:_·····~·)_ 

Inten~i.ve Farm '81mve~ conducted 
in thE:J Nagarjunasagar Project 
Area 1959-60 (Andhra University) 
Untrrj:gate,~ , 1 Irrigated 

(8) (9) 

' . .,.,. 
5.92 ~1 
6.18. sl 

-)r,..l h~~lbs 
1.99 sl 
164 lbs 

I'A <l::u;;:;c; 
11.5 mds. 

21.24 sl 
(.1748 lbs) 
10.35 sL 

852 lbs 
-

Season and Crop ~ 
report) Guntur 1>1.-. 

Standard Actual 1958-59. 
(10) (11) 

t b-!. ' 
664 

1377 

600 

437 

Q.\r<la \ 
440 

1515' 

570 

331 
577 Q ~VV' 
475 lbs 

not :~ti ilablc not k{t,~1!~~!c 
168 3.81 sl 

L314 lbs\ 
2.89 sl 

(238 lbs) 
4.00 sl· 

(.329 lbs) 
6.18 sl 

(._509 lbs) 
7.72 sl 

( 635 lbs) 
3.82 sl 

(_314 lbs) 

6.54 sl 
( 538 lbs) 

8.34 sl 
(686 lbs) 

8.01 sl 
\659 lbs) 

5.09 sl 
\419 lbs) 

185 

500 

200 

notna~.:-ilablc 

500 

809 
1725 

1120 

775 

750 

1000 

450 

170 

not tilailali.c 

450 

.. -·---~ 728 (Nellore 
,-·'Where BO% crop is . 
··~,"' irrigateci ) . 

--1552 

(Cobt-u.) 

1008 

780 

712 

950 



- ' 
..... ·-·-··'· • J .. ·.' 

S.No. Crop 

YIELDS PER ACRE OF CROPS FROH Vi.RIOUS SOURCES (·~~--'~]"~") . .) 

Intensive Farm Surveysconducted 
in the Nagarjunas~gr ProOect 
Area 1959-60 (Andhra Universitxl 

(l) ( ~) ~} (4 ') <..--; ) ( (,. ) Unirfgfates;t . Ir:if~{ed 

16,. Cotton 

17 ..... Fodders 

18. Vegetablts 

19. Castor 

20. Gingelly 

21. Vara3u (Arika) · 

-

-· 

. "'W-~ 

1.?2 sl·t. 
(__ 142 1bs ') -

... 
-
... 

N. B:- ~a }t71bs. = l. md .•. 

-
-

PT - 2 •. 

Season and erop ~ 
r_eport, Guntur t;;l,... 

ttAn 
90 

?~f"' . -,; 
280 

700 

( 1) 

lW? 
72 

-
200 

250 

563 



• -- --·--
~ANAL AR.&A ( S +S ) 

i ~ 

Table No. 3 PT - 3~ 

PER ACRE INPUT ~U~QUIRj£H2N'l'S AND VALlrES OF OUTPUT (INCLUDING VALUE OF BY PRODUCT) ASS!JMID AFj.'IliR IRf{IGATIOli 

S.No. 
Name of 
crop 

!3 b;r; bullock-pair days re~uired Value Value· of -Yield = Value 
?.,me/ Sept/ Total ValueFs. S! .ot~r material Weight P:d ce Value of by 
Ju~ Oct9 &.68 per 8 hr f"nputs ·inputs {in mds) tcrmd.::. (in Rs)pro-

bullock_ (in Rs,) (in Rs.) (in Rs) duct 

Value of . Gross -
total out value i 
put at added ; 
59-60 ( in Bs -.> 
rices Col. (1.4) ... aii day ( in Ils) 

~(~1) _____ (~2~) ____ -_-~(-~3~~~--~----~(6~~~~~~----~(~8)~--~(9~)----(~1~0~)--~(-1~1)~~(1~2~)--~(1~3~~~U-~~(145~u 

1~ Paddy &0 
2. Black Paddy 

- 3. Ragi 
4. Jowar 
5. Variga 
6. Bajra 
7. Korra 
a. Varagulu 
9~ Coriander 

10. Chillies 

( .... 

ll. C:Gtintry..:t:obacco 
J2. Cc.-tton 
13 • Gi'oundnut · 
14~ Gast·or 
15. Gingelly 
16. Fodders 
17 •· .Vegetabies · · 
:1£3. · J owar::.~-.·Redgram. 
~. Other mixtures 

(;50 
37 
30 
25 . 
25 
80 
25 
2d 
20 
60 
30. 
30 
50 
lC 
15 
21 
70 
37 
J8 

4 
3. 

3 
•, 3.5. -
-4 -

2 
2 
J 
3 

-3 
2 

. 2.5 

" '-J 

.... -
. 2.5 

-
3.5 
4· 

-

8 
Ei 
6 
7 
8 
4 

·4 
6 
6 
7 
8 
6 
4 
5 
4 
2 
2 
4 
5 

37.04 
2:7 ~78 
27.78 
32.41 
37~04 
18.52 
18.52 
27. ~ 78 
27.78 . 
32.'41 
37.04 
27.78 
18.52 
23.15 
18 .• 52 

9.26 
9'.26 

. 18~52 
23~15 

50 
40 
40 
30 
45 
20 
20 
10 
35 

120 
60 
18 
50 
10 
10 
11 
78 
10 
16 

87.04 
67.78 
er?. 78 
62 0 41 
82.04 
38~52 
38.52 
3?~78 
62.78 

152.41 
97~04 
45.78 
68.;52 
33.15 
28.52 
20-.26 
87.26 
28.52 
39.15 

24.00 13.12 314.88 45.00 359.88 272.84 
14.00 11~70 163.80 26~00 189.80 122.02 
16.00 134~6 213.76 45.00 258.76 190.£0 
12.00 13.86 166.32 60.74 227.06 164.65 
12~00 12.0& 144.34 28.07 172.24 90.20 
9.00 13.63 122.67 25~00 147.67 109.15. 

12.00 10.1~ 121.89 25.00 146.80 108.28 
12.00 .8.73 104.76 30.00 134~70 96.98' 
6.oo 27.79 166.74 5.81 172•55 ~o9.77 

1600 lbs1~90 .J.&1446.72 2.00 1448.72 1296.31 
6 00 . ~~3 238.38 - 238.38 141.34 400 lbs 21 ' · .. ~as..aa•~~t·b'~ 134.67 · 88.89 

11.00 19.18 210.93 7.00 217.~SS l1~.~ 
4.00 15.68 62 .• 72 - 62 .• 72 29.67 . 
5.00 30.94 154~70 - 154 •. 10 126.,18 

- 39.67 19 •. 41 

---
- ... 1-?~·:.::·=:_l 128.88 36.62 

J .... ~:-_c·1:4b.:OO 37.24. 187.14 158.62 
- 121.·56 27.00 »18.56 109.41 



PT - 4 
.~ .J.i.!..: .AH J.!h .. O-~J.lA ~ : .L• ·.=! 

jJIC'?~__GAHAL A~i.~.~A (~~) 

.'!:,p.ble I'Jo, ~ 

R~'SOUHGE AVA.ILABILl"TY PEH J:i'AH!:•i 

(AS OBTAINED FROH THE CENSUS SU'B.VEY) 

Size ·or 
typical. 
farm or Size.-group rJ. vere '7e 

(j_n acres) ·size ('in 
acrr'3) 

- {l~ ~2~ 

o.o1 - 2.50 1.2G 
. 

2~51 - 7.50 4.,83 

7.5:J_ -15'!00 10e65 

Above 15.00 24.81 

Land (in acres} Bullock labour (rn 8 hr. pair days) 

Areas set a~art --· 
for selecte crovs Ba·lance Availa- -~-- ·- June - July · ___ September-October 
Cllill- Country p dd availa- ble at A~swutid Set apart Balance Set apart for sele-
ies toba- a Y ble .for ~1·esent availableas requi- availa- Q~~d QJ:QlJS 

ceo progra- :t'-r 30 fer 30 rement for ble for Chillies Country 
mm.lng days) da·· ~* Paddy pro'.1ra- tobacco 

.,)" w . -~ mmlllg 
~3} ~4~ ~5~ (6} (7) (8) (9~ (10) (11) (12) 

0.17 0.11 0.42 0.56 . 1.89 2.84 1.68 1.16 0.66 0.44 

0.64 0.43 1.61 2.15 10.14 15.21 6.44 8.77 2.24 1".72 

1~42 0.~95 3.55 4.73 19.17 28.76 14.20 14.56 4.97 a.ao 
' 3.31 2.21 8.27 11.02 44.66 6~.99 33.08 33.91 11.59 8,84 

---
I~·.B:- In the R.::..ght Canal area human labour is not found to be a limitational ~ctor. 

* The increase as:=:-tu'llBd over E:e present level of availability of this resource 
is_50 9er c~?-nt. 

(Contd.) 

Balace 
availa· 
ble fol' 
p:trgra-
rnming 

(13) 

1.74 

11.25 

19.99 

46.56 



L L! &'u.i. J:'l·tU r --o..L.' c: _ 1.,. 0 -- --·---~-

i1~·1HT CANAL AR....GA (S + S ) 1 2 

Size group 
(in acres) 

Ave:rage .~.-te::ource at 

0,01 - 2.50 

2.51 - 7.!)0 

7,51 .:15~00 

Above 15.00 

size 

~ 

1.26 
L.J:,83 

10.6:3 

~4.81 

pre. sent ava-
1l£:Ql,.e 
(1~ 

45.76 
;1..29,01 

380~52 

632 • .U 

Assumed 
available * 

(lSJ 

64,82 
245.34 
449,59" 

1385,73 

PT - 4 

~~t a:cat:t !ct ~~lec:t~~ ~l:Q:CS Balance available 
Chillies Country Paddy for programming 

tobacco 

~~5 (lf) (1@ (j9) 

.20.40 . 6,60 21.50 16.;32 
.. 

76,80 25,80 82,50 60.24 

176.40 57.00 132,50 89,69 

397·.20 132.60 425.00 430,93 

* Tbe increase assumed over the present level of availability of this resource ranges 
trOID 40 to 125 percent ~n different ·size groups. 

l_" 



PI' --5 

r 

RES_0_1J.J.1tL~:1EQUII.i~l"!Ii:1fl'S .• _QE__J2]_l:J:i.:_~p:r ACTTVI'J:I:2:S COl{§_IiJ~HED Ij'J" LIN:GAR PHO:J.HAMlliNG TO OBTAilJ 

Rs. 100 of THE GROSS VALUE AL>DED 

·-----·---------------------- ·---------------------------------------
s.No. Crop Land 

(in acres) 
June/July 
Bullock labour 
(in 8 hr. pair 

September I October 
Bullock labour (in 
8 hr. pair days) 

Other variable 
inputs (in Rs.) 

days) 
__ (_1~>___. _____ (_2~'~-----------.-..-----~(3~)~------ (4~)~ ___ - ____________ (~5~) ___________ .___. ________ ~6~-----------------------------

1. *Cotton 
2~ *Groundnut 
3. Ra_gi-I . 
4. Otner cereals 
5. Black Paddy 
6, Coriander· 
7. *Oil seeds-I 

_8. *Fodders 
9. *Ve.::_etables 

10. *Jowar+Redgram 
11~ Other mixtures 
12; *RaPi-II . 
13. Pul ~e s otb er than 'ieu _,ram 
14., Oil seeds - II 

1.12 
0~67 
0~52 
0~89 
0~82 

. 0~91 

. 1.32 
5~15 
2~73 

. 0.63 
0.91 
0~52 
2.50 
0.99 

3.37 
1.34 
1~57 
2~66 
2'.46 

3.31 

.-
1~26 
2.28 

'--

·-
2.73 

20.25 
·33.41 
20-.94 
22.15 
'32.80 
28.68 
13.20 
56~65 

213.00 
'6.30 
14.56 
20.94 
37.43 
22.15 

---------------------------------------~------------------------------.------------------------------------------------------------------ -----------------
" .ll:.J2.•:- (i) Crops markod with an··asterisk have turned out to be efficient crops; (ii) Other cereals are 

'.J()war, Bajra 1 ·-rl.n·J~a, I:orra; (iii) Oi.J,_,s€'edJ-I are tbose oilft seed crops sown in June1.Julyl· (iv) Other mixtures 
(3)~-ai--soo·-;- ~ v) Rag:i-:L i'"' t_l]e r~gi crop!»Cl~~Ing June and September;(vi) Ra~i-II is the rag crop rais~~ during 
ptemb~r ana De~~u~er; (v~~) 0~1 seeds~~l are those oi~ seed crops so~n ~n. September or October; (v~~i) Human 
bour 2s not consta~red here. 

- . 

:::> ·,f-ot,n.<A-- -t- (y~~c("-c.."'"'- + 1\..9-e~~- <J..jJ-.ll( ko-y-fq_ +Col{l"\....._ • . 



~.lu lJuo 0 PT - 6 
Size ~roup: 0 9 01-2,50 acres 

JJMPLEX Tf~BLE FOR COl'Il)UTING TH:8 OPTH11~L CHOP COHBilJI~1'ION Typical farm size is 1.26 acres 

--------------~--------~-------------------------------------------------------------------------------------~----------0, 0 . 0 0 88.89 149.64 190.98 75.56 19.41 36~62 158.62 

----------------------------------------------------------------·------------------------------------------··-------------
c 

s 
Resource or 
activity 

Supp1J Unit 
le-Te1 

·Dispo~al activities 
Land J.B.L. O.B.L. O.V.I. Cotton 

ReaJ activities 
G1 nut Ragi-II·other R 

oil Fodders Vege- J+ 

(1) ( 2) ' (3) (4) (5) ( 6) (7) ( 13) (9) (10) 
seedy 

(11) (12 
tables Rg. 

(13) (14) (15)-n-

() Land .. 
dJ J.B.L~ 

0 O.B.L. 
o ~o .. v.r. 

z 

0~58 L~r€ 
1.16 1 hi. 

· ·. pair day 
I 1 :L .~c· II · 

• L(.. ~~-~-:>< ... -. 
. 16.3f Rs. 

0. 

1 
0 

0 
1 

0 
0 
0 

0 0 1 1 
0 0 3 2 

1 0 0 0 
0 1 13 qo 
0 .. 0 0 0 

1 1 1 1 1 Q,._ .. ~'"' 
0 2.5 0 0 2 

3 0 0 0 0 0 ~ ~:, 
[4oj 10 11 78 10 r: l( 

..,. o" P• 

0 0 0 0 0 
z ~ c 0 

0 
0 
0 
0 0 0 0 -OD.89 -149.64 -190.ocr -75.56 -19.41 -36.62 -158.62 

~ ..... _______ .... ________________ ..,. ____ ... ._ ____ ... _________________________ .., _____________________________ .,. .. ~---.,.....-----. ~-· ··---------------·-· ... 

0 k- Land 0~1.5d 1 o 0 -0.025 0.550 -0.2b · 0 0.75 0.725 -0 .q5 10 7;j~.: 
0 .J.B.L. _ l.lG 0 1 0. 0 0 . 3 . 2 0 2.5 0 , 0 •2- .>=;l 

l
;h-,0

9
1") _:::,:RO.B.o:L..II O·>/..b -G..466

0
. 

8 
0 0 1·. -0.075 -1.350' -3.75 0 -0.75 -0.825 . -5.850 -0.750 

·· V'--'• u :-/ agJ.·- · ~40 0 0 0. 0~025 0.450 1.250 · 1 • 0.25 0.275 1.95 0.25 :, 
. . ~ C 77.:20 . . 0 0 . o. 4.775 85.941 23D.725 190.9847.745 52.520 372.411 47.74:1 

- . 77,920 , o . o ' o · ·4,775 -2,949 09,005 · o -27,fll5 33,ll 335~ -uo.o·. 
i5~:62-;j~R;:-------~c;:203--~---~~----l-~-;-~-----v-~--~o~C1i:--+o:-733--.:o~333--------o---~---r--o:cr67;;. __ .:r. ---r---· ·· 

o J .B.L. u.'Zf4. ..;2.666 1 :o .. +0.066 .1.534 ·2.666 o o.soo-1.934 · +2.534 o 
0 O.B.L. 0 .• 660 1.000 0 1 -0.100 -O.DOO . -4.000 0 0 -0.100 . -6.800 0 

190.98 Ragi-II 0.357 -0.333 0 0 .0.033 .0.267 .+1.333 1 · 0 0.033 2.267 . 0 ~ 
Z lJO.JBO 147.844 0 0 · 1.068 167.260 201.756 190.98 15:8.62 150.688 231.980 158.6c 
Z .-·C 1GJ.:::3v 147.844 0 0 1.068 ,78.370 52.116 0 83.06 140.273 195.360 0 

--------------~--------------------------------------.. ------------------------------------------------------------------------,,-, 
N.B:- J .B.L.= J"une bullock labour; o.B.L.= October bullock labour; ·o.v .I.= Other variable inputs; 

· G1 m1t :::: Groundnut; J+Rg. Jowar+ Redgram. 

(Contd.) 



Table No. 6 (Contd~) PT - 6 

Size <s:rou.P.L 2.a51 - 7.50 acres 
Typical farm size is 4.33 acres 

,. 

--------------~-----------~--------------------------------------------------~-~~----------~-------~----------------------____________________________________ <: _____ o_ ______ c:_ ________ <?__:_ ___ ~~'!.q_~ ___ l1_q_:,.E}_1, __ l~Q.'-~Q. ___ .J_fi._f;& __ ...lJl...,4l..-1.6....62..J .5fl.62._. ____ _ 

Disposal activities Real activities 
qs Resource or Supr~-Y ·Jnit R 

activity le\ al Land J.B.L. O.B.L. o.v.I. Cotton. G1 nut Ragi-Il Otber Vege-
oil Fodd- .tables J+Rg. 

seeds {rs 
(1) (2} (3) ~4) ( 5~ (6~ (7~ (0~ (0, (10) (11~ (12) 13) Jl4J (15J (16) 

0 Land 2~1.:: J\.C r( 1 0 0 0 1 1 1 1 1 1 1 2.1(, 
0 J.B.L. 8.77 53 hr •l air 0 1 0 0 3· 2 0 2•5 0 0 2 . " . 

da} 
3.~-5 0 {)-B.L. 11·2..~ II 0 0 1 0 0 0 3 0 0 0 0 

60.~'± L: J ·0 <. o .. v .• r. Rs. 0 0 0 1 10 50 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 -DG .139 -140.64 -100.013 -75.56. -19.41 -36.62·-1513.62 . . . -------------·---------... -- -----------------------------------~----------------~_,.,-----------------------------.----------~-----------

Ok- Land o.-644 1 0 0 -0.025 0.550 -0.250 o. 0.750 0.725 :.o. 950-l 0~-7 50_t ''.3G 
0 . J .. B.L. fJ~77 0 1 0 0 (, 3 2 0 2.5 0 .. Q - 2 . 4-w2~' 
0 O.B,L.!. b ·131-t:T~ 8 8 ~ -0.075 -1.350 -3.750 £ -0.75 -0.825 .·-5.350 -o. 750 

6 
... 

~100.013 Rag1-1I 1• 0.025 0.450. 1.250 0.250 0.275 1.950 0.250 .0'2 
z 287.-616 0 0 0 4.775 85.041· 238.725 100.98 47.745 58.520. 372.411 47.745. 
z - c . 287 ;613 0 () 0 4.775 -2.000 89.005 ·0 -27.1315 23.11 335.1?$"'1 -110.875 

-------------------------------··-------------------------~-----------------------------------------------------------------. ·.·· 

_,,58 62 J+Hg. O•f150 1.333 0 0 -0.033 0.733 -0.333 0 1 0$1.' -1.267 1 ,-· ...I... • 

J .B.L,/ 7~0)2 -2.666 1 1 +0.066 1.534 2•566 0 o.soo -1.934 +2.53·:1 .0 
0 .B.L• ...tl-;OB+t 7 '"?, l b 1.000 0 1 -0.100 -0.800 -4.-000 0 0 ~0.100 -6~800 0 

190.98 Ragi-II . J .291 -0.333 0 0 0.033 0.267 1.333 1 0 0.033 2.267 0 
z 382.£. j[: 1-17. 8-1'1 0 0 1.060 167.260 201.,756 190.98 1513~62 159.688 231 .. 980· 158.62 
z - c 302.858 1.:..'17 .f3.1·'1. 0 0 1 .. 0613 70.370 52.Tl6 0 83.06 140.270 195.360 0 ----- _,. ______________ ... _______ ... ----~-----------------------------------------------------.-----------------------------.----------

N.B:- J.B.L.= June bullocl-;: labour; O.B;.L.= October bullock labour; O.V.I.= Otber variable inputs 
. G1 nut = '}roundm::t; J'+R~. = .Jm-1ar + Redgram. 

X'::l(?J2~). !J f[; ((/:: • N7t1 (Contd.) 

1.-::-.. "::<. "::l., 3 n {;'.:( • 2..._ .. ~ '-" .....; '--' 



\ u· t"- t -.- . -- -~ 1 2' 
i_•J.' l'L'"' 'la13Lu -'---o..:t COu2U'l'lli·J- 'I'H2 OPTIHf~L CROP COflBIN.;'~TION - .. - ........ 

PT - 6 

Size group: 7c51-15,00 acres 
Typical farm size is 10,65 acres 

~--------~---------------~--~-------------~----~---------------------------------------~---------------------~-----------~ 
0 0 0 0 08.09 149.64 190.00 75.56 10.41 36.62 153.62 

----------------------------------------------------------------------------·-----------------------------~--------------Disposal activities - ReaJ activities R 
- c Resource or Supply Utdt Land J .B.L_. O.B .. L. O.V .I. Cotton G1 nut Ragi-II Other Vege- J+~g. 
- s activity level oil Fodders tables 

seeds 

· 0 Land 4.73 ,~-~re 1 
' 0 J ·~·:L• 14. SG - 8 hr_i. - 0 

- pa~I dqy 
o 0 .B .L • \''Vffl-2-.--2---3~ :J 0 
o ~ o.v.r.- 89.69 R::,. o 

z 0 ( 
,z - c 0 0 

1 
2 

1 
0 

.1 
2.5 

1 
0 

1 
0 

1 
2 • 0 ~ 

~ ~-
6. 0-C 
2.2·-1-

-------------------~~-~---~-~~----------------~-----------------------------~------~-----~--------------------------------

0 ~ Land 2.4GG 
0 J.B.L. 14.56 
0 O.B.L. - _-11'-iSM 13·~M, 

1qo.~G-;7Rag1-II _ 2~24~ 
. z -428.177 

z ~ c 423.177 

1 ·o 0 -0.025 +0.550 -0,25 0 0.75 o,72s·· -o.95of9.75ol3.3~ 
0 1 0 0 3 2 0 2.50 0 0 .2 7@2~ 
0 0 1 -0.075 -1.35 -3.75 0 -0.75 ...0.025 -5.n5 -0,75 fl • .. 

0 0 0 0.025 0~45 1.25 1 0.25 0~275 1.950 0.25 3~07 
0 0 0 4.775 35.941 230.725 190.03 47.75 52~520 372.411 4(.75 
0 o. 0 4.775 -2.04(9 89.005 0 .-27.01 33,+.1 335.791-110.37 

,-_.,.._-.----------.-~~-~--------.---------- ......... _ ... ______ ,.. __ ... __ -:--------~----------------------------- .. -----~------------ .. ----~ .... -------
:153..62 ~ +R~. 3.317 1.333 0 0 -0.033 0.733 -0.333 0 1 0.007 ... 1.267 1' 

0 J .B.L. 7.926 ..;~.666 1 0 0 •. 066 1.534 2.666 0 0.500 ;..1.934 2,534 0 
0 O.B.L~ --li':.-Oi215~~2- _,_.·ooo 0 1 -0.100 - o .,"o oo -4 ,-ooo 0 0 -0.100 ... 6.300 0 

1<J0.9G Ragi-II J.4:.J -0.333 0 0 0.033 o 267 1~M I.OO.Ja 1~.s2~ 1~~bn 2&?& 15<9.62 z 796.00 14'7.044 0 0 1.060 ld1,26 201~ 
z - c 796.0u 147.044 0 0 1.060 70.37 52.12 0 83.06 140.23 195.36 0 

. - ----------~-------------~----------------------------------~---~------~-------~------~~----~-------------------------- - ' 

N.B:- J.B.L. =June oullock labour; O.B_ .. L.= October bullock labour; O.V.I.= Other Varibale inputs; 

J+Rg.= Jo~ar + ~edgram. 

(Contd.) 



,.. 
-~ , . .....- ~·--""'~ . ..,.. ~2 

::>n\IPLEX TABLE .FOR COl1PUTING TlE OPrJMA:rJ CHOP COHBHJ11TIOlf '"'---· ___ .. ________ -----.....--__ _..., _________ ..._ ___ ~----------

---------------------------------------------·· ... ----------- -~--,.. __ .._.., ..... ----_____ ....... , ......... ______ ------- .......... _ .... -- .... _ -----·--------- _.....,. __ .. ., ... _ ----- .- ... 

--------- ~· -----~--------- ··-----___ 9_ -----2·----- ___ Q- ~--~ ·- _Q -· ---~ QQ ~QQ ___ !1\l-2 §1_ !fl Q.!~Q __ 7.§.t!?§ __ 1Q.! 11 ___ ?.§ ::§g--.. _! §Q~Qg ------ '"-
--=-----:O..i..[no sa.l acti vi tj_es j\.eal acti vi ties R 

C Resource or Supply Unit Land J'".B.t. · o:13:'1.. o.v·::r. Cotton G' nut Ra[~i-II 0i:.rwr Vege .. 
A activity Jevol : .1il Fodders tab- J·:·Rg. 

(1) (2) {~)(4)~(5)-- (6) (7} (e) (u)-(1o) (11) (~-~ (13) t~~) (15) (16) 

0 Land 11.0~ Acre 1 ·a 0 0 1 1 1 1 1 1 1 11.02 
0 J.B.L. 33o91 f3 hr. 0 1 0 0 3 2 0 2.5 0 0 2 •• Q 

pa:i."T.:' day 
0 0 B L 4 b S'.l, ;..4-1--~'ls- •• 0 0 \1 0 0 0 3 0 0 0 0 1$":~ • • _o . . ·-o·-;;;l't: • 

f21W o ~ o.v .. r. 430or3 h::>o 0 0 0 1 lG 50 10 11 78 10 10 .. 77 
z 0 0 0 0 0 0 0 0 0 0 0 

z - c 0 0 0 0 0 -88.00 -140.,64 -190 .. 90 -75.56 -19 .. 41 -36.62 -150.62 

------------------------~-----------------------------~-~--------~----~----------~-------------------~----~---------------
0~ Land 0.247 1 0 0 -0.025 0.550 011250 0 0.750 0.,725 -00050\0-~50__\ .,33 

0 .J .B.L. 33 .. 91_ 0 1 0 0 3 2 0 2.5 0 16.96 

0 O.B.Lo --0 ~ em 1 4 ·t.-4 \ 0 0 1 -0.075 -10350 -3.,750 0 -0.750 -0.825 -5.850 -0.7 50 • • 0 

i90.9G Ragi-II . 10.773 0 0 0 +0.025 .450 1.250 1 0.250 0.275 1.050 0.250 43.00 
z 2057.423 0 0 0 . 4~775 85o041 238.725 100.00 47.745 52.520 372.411 47.745 
z - c 2057.423 0 0 0 4.775 -2 .. 949 . 8Cf.OD5 0 -27 .. 815 33.110 335.791 -110.875 

---------------~----~-~--~--~-------------------- ------------------------------------------------------------------------
-·l 58,62 J +R g. . 0.321) 1.333 0 0 -0.033 0.733 -0.333 0 1 0.967 -1.267 1 

0 J .B .L·. 3~. ':5~ ...3.-E-66 1 0 +0.066 1.534 2.666 0 0.,500 -1.934 +2.534 0 
0 Q.,B.L. 14·4<1~.~ 1eCOO 0 1 -0.100 -0.800 -4.000 0 0 -0.100 -6.800 0 

100.,08 Ragi-II 10.601 -O.C33 0 0 +0.033 0.267 1.333 1 0 0.033 2.267 0 
·z 209;j.953 147.844 0 0 1.068 167.260 201.756 190.08 158~62 159.609 231.900 158.62 
z - c 2003.,053 1.!7.344 0 0 1.068 78.37 52.116 0 83.06 140.279 1.35.360 0 

··--------------------~------ ·----~----------------------------------------------------------------------------~-----------
N.B.:- J·.B.L•= Jnne bullock labour; O.B.L.= October bullock labour; O.V.I.= Other variable inputs 

G1nut. :. GroundL . ...tt; J+Rg.= Jo-vmr + Redgram. 



PT ..;: _7__ ., 

·.r··(..L,-,"!.I:J"'T_ r·. IF 1 '···r"' ( S +,., } _::_ ....... l .dl. .tl. .h.l ~ 1 ::>~ 

OPTHUl.L CROP PAT'l'ERH FOR IIJDIVIDUAL FARHEHS OF DIFFERENT SIZE GROUPS 

Size Average Adboc ~llotments of area (in acres) Balance of Area allocations arrived at for efficient 
group size of to seJ,cted crops farm. available crops considered in prorramminz (in acres)· 

(in acres) farm ~~hillies Country Paddy for progra- Ragi. Jowar+ Cotton G nut Fodders Vege-
tof~)~o mminf . fi Red~lam trbles 

--~<l::...~.)-~ __ rn_~ __ <3) cs)L..-----~6;:..J.>__ 7) <s (9) <1o.> <112 12' ---· 

o.o1 - 2.so 

2.51 7 ,.50 

1.26 

4.33 

7.51 -15.00 10.65 

Above 15.00 24.81 

o.l7 

0.64 

1.42 

o.11 

0.43 

0.95 

2.21 

1.61 

3.55 

8.27 

0 .. 56 

2.15 

4.75 

11.02 

0.33 

1.29 0.86 

10.6~ .0.33 



LI; .~ •lR PR.OGR..'u!friiNG Table No, 8. ·-···~PI-- ·.·tf; .... 

RlGII'l' Cl1.1'JAL .&\RlYl. ( s1 +3~) 

Size-groul Totr 1 acreage JJp' ,_.,1 f.-. .• J ~ Chillies Country tobacco Paddy Ragi-II Jowar+l{edgram 
(in acres 

(1) (2) C>} 0> c4J <§> (6) <1) 
........ 

o.o1 - 2G50 .)9,572.00 4'7 ~27~} 7,950.00 s,aooo.~ 19,853.6). 17,014.07 9,4,54.32 

2.51 - }7.50 2,26,710.00 4o,'d33 ao,2sq_ •. oo 20,170,00 75,485.58 60,483.66 40,316.56 

7,51 - 1~.00 ~~3!,190.~0 JJ !YJJ 44,625.00 29,750.00 l,ll,468.43 44,280.55 1,04,266.02 

Above 15.00 s,oa,~27.20 ;:o ... :'t ~'/ 67,17~.00 44,780.00 1,67,783.41 2,16,901.24 6,692.55 

' -------------------------~---~----------~-'111!"---~-------~----------------------------~-------------------------
Total 11,24,000.00 ] . ,• ( -.. . ) .. " .. . - 1,so,ooo.oo 1oo,ooo.oo 3,74,591.03 3,38,679.52 1,60,729.45 



PT •. ~ 

l~IGH'I' ?ANAL AR~ ( 8
1

+8
2

) 

RESOuBGE AVAILABILITY AND REOUIRElfGliJ:'S FOR ADO?TIIJg THE OVERALL OPTIM.tiL CROP PATTERN 



. LINEAR PRO .l81J.'1NING 

~-!.<!..~?_9_:~JJ~,L . AREA • ( ~1 +S2) 

· ACTUJ~L, REQ~Rd11 NT 

s. No.· Cro:p 

(1) (8) 

1. Chillies 
2 •. Country 

tobacco 

3. Padd"· . .. 
4. Ragi 

s. Jowar + ~ 

,lll!llock 

Total 

labour (in n hr. pair days) 

(3) 

lo,so,ooo.oo 

a,oo,ooo.oo 
29,96,720.24 
20,32)077.12 
·6242s91'7 .s.o 

· Of which · 
June/July September/ 

October 
(4 ) .. (5) 

-
-
-

s,2s,ooo.oo 

4,oo,ooo.oo 

10,16,030,56 

-

Other 

FT ~· 1() 

variable 
(in Rs.) 

(6) 

inputs· 

•· .. 

1,no,oo,ooo.oo 

6o,oo,ooo~oo 

1,87,29,551.50 
- 1,3s,~.t7 ,1no.ao 

16,07,294.50 .. ------------... ---~ ----... ----.. ~ ---.. ~---:--~----.. ---------~------.----.-------~-----------.....,-----
Total 19,41,038.56 5, 78, ~,026 .oo. 

... ·.:. 



RIGHT CANAL i~HE/1. ( G1+s
2

) 

GROSS VALUE J~DDF.D P~R 

Size group 
(in ~-~r~s) 

( J.) 

o.o1 - ~.so 

':3.51 - 7,50 

7.51 - 10.00 

Above lS.OO 

Average size 
of farm 

( 2) 

1.26 

4.03 

10.66 

24.01 

G~.- :· 
-\ v.;~ ,) . · c', 'r.! ·.t-

~c 1.'. -~ t ··.· 

Table No. 11. PT - 11 

IRREV,T ION FOR. THE , .FOUR,. · r : 

Gross value added 
at present 

(3) 

92.13 

256.96 

905.04 

2154.75 

<.· 3 --~ 

' I 

Gross value added Percentage in­
after irrigation~ crease 

(4) (5) 

450.99 390 

1712.46 566 

3739.52 313 

3953.46 316 



L:: NEAR PEO GRAHivii I. J 
Table No. 12 

RIGHT CANAL AREA (~ 1 + S2 ) 

VALUE 0:1? OUTfUT, MATERIAL INPUTS AND GROSS VALUE ADDED IF THE OPTil,iAL CROP PATTERN IS ADDED 

-----------------------------------~---------------------------~---------------------------------------------- --------Main Product . Value of by-
----------------------- product Value of the Cost ?f Value added 

S.No. Crop ·Acreage Yield in Value in (in Rs.) tot~l oupput r;nater1al . 
tonnes Rs. ( 1n Rs.) 1~pu t s ( 1n Rs.) 

-----------------------------------------------------------------------~---------------1-±n-~~2-----------------------~-·i12 ____ i~2 _________ ;~} __________ (12 ___________ {~2 _______________ i§l ____ : ______ izl ____________ i§2~-~--------i22 _________ _ 
1. Chillies 
2. Country 

tobacco 
3. Paddy 

4. Ragi 

5~ Jowar + 
Redgram 

Total 

1,50,COO.OO 1,08,864.00 21,70,08,000.00 3,00,000.00 21,73,08,000.00 2,28,61,500.00 19,44,46,500.~0 

1,00,lJO.JO 22,395.00 2,38,38,000.00 2,38,38,000.00 97,04,000.00 1,41,34,000.00 
3,7~-,591.03 3,35,558.65 11,79,51,223.53 1,68,56,596.35 13,48,07,819.88 3,26,04,403.25 10,22,03,416 .. 63 
3,3£',679.:52 2,02,259.41 7 ,23,96,134.20 1 ,52,40,57f3.40 8,76,36,712.60 2,29,55,697.87 6,46,81 ,014~'(3 

1,L.J,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 
------· ------------------------------- .. --------------------------~--------------------------------------------

11 , 2 4 , GvC. oo 45,52,86,702.28 3,83,82,739.47 49,36,69,441.75 9,27,09,605.03 40,09,59,836.72 
+ 

2,69,37,909.82* 
--------··---- ----------------------------------------------------------------·----------------------------

Value added at present in Rs. 10,12,78,540.28 
Increase in value added R~ 

%increase 

32,66,19,206.26 
322 

* ';tis amount qf value added will arise from the unirrigated crops on the extent <?f nearly 87 thousand 

~~res. No allowance is, however, made fer intensity of cropping greater than unity in the irrigated 

area after irrigation. 



( 80) 
.... 

Name of 3 'hr. -
S.No. crop mand£.ys 

(2) - (~) 

1. Irri;;Et:.s~ Pr. .. l:dy ..:iO 
2. Chillies EO 
3. ·c ,rtm.:tr~.r · t't ') b~, c ~ o ~o 
4. cotton" ·· 3o 

5. Grourtdnut EO 
G. Other ce~aal~ 25 
7. Castor : 6 
s. Jowar + 

Cuctmber ~5 
9. Groundrmt+ 

Redgram 55 
10. Other mix-

tures. 28 

}_l. Vegetables 

8 hr. bullock-pair 
June/ Sept/ Total 
July Oct. 

(4) 

4 

-
3 

2 

2.5 

2 

2.5 

(5) 

3 

3.5 

(6) 

8 
7 
8 
6 

4 
6 
5 

7 

4 

5 

2 

i'T - 3 

days required 

(7)0
• (8) (9) (10) (11) (12) (13)in Rs (15) 

29.28 
25.62 

~1:~~ 
14o34 
21.96 
18.30 

25.62 

18.30 

7.32 

50 
120 

60 
·18 

50 
40 
10 

30 

50 

16 

78 

79.28 
145o62 

89 0 28 
39c26 

64.,64 
61,.26 
28.,30 

55~62 

34.30 

85.32 

24o00 12;50 30G.OO 
1600 lbs69.4.9. 1350.89 

6. (.)fu .. ·' ;36 .. 68 220.08 
100] b s ,\ ·. ·- ". CJ. 
.n ~. 24.50 119.,07 
11~oo 17~85 196.35 
11 .. 25 12.05 135.58 
4.00 13.16 52.64 

11.00 12.89 141.74 

12.00 17.25 206.96 

10.50 13.59 142.74 

55.00 355.00 
3.00 1353.89 
2.00 222.08 

119.07 
3.00 199.35 

15.00 150.58 
52.64 

20.00 161.74 

5.00 211.96 

12.50 155,.24 

138.10 

275.72 
1208.27 

132.80 

79,81 
134.71 
89.32 
24.34 

106.12 

147.32 

120.94 

52.78 

-"""··------,----~----.................. _ _, __________ _ 



liiJEAf. _e>RGGRAlvil' ING 

L:SFT C \!iJJ A!12i. ( S 3 ) 
Table No. 4. PT - 14 

RESOURCE AVAILABILITY PER ·FARM 
(AS OBTAINBD FROM OUR CENSUS SURVEY) 

---------·--~~:~·:g-:---------------L~~d-(i~-~~re~)--------------;:~:::~~u-··-------~~~~~-i~b~~~-i~-8 hr~-~~-d~;--
size gro•1p size ---------------- ----------------- available-r ------------------------------------..;.. ___ _ 
(in acresi (in ac.res) Area set apaEtop%r selecged for progra- June- July 

mming. At present Assumed * Set apart Balance 
Chillies Country Paddy Vegetables available available requir~- availa-

tobacco (tf.b- for 30 days ment for ble for 
paddy progra-

mming. 
------- ·----------------------------------------------------------------------------------------------------·. 

( 1' j ( 2 ) ( 3) ( 4) ( 5) ( 6 ) ( 7 ) ( 8) ( 9 ) ( 10) ( 11 ) 
-----------------------------------------------------------------------------------------------------------------------
('.01 - 2.~0 1.47 0.02 0.01 

~-51 - ?.~u 5.00 0.06 0.03 

7.~1 -15.00 1C.69 0.13 0.07 

Above 15.00 2'i ~ 62 0.35 0.17 

1.19 0.02 
" 

4.06 0.06 

8.69 0.13 

22.44 0.35 

0.23 

0.79 

1.67 

4. 31 

83.40 

99.30 

116.76 1 ()$'. 65 

317.76 280.50 

8.13 

37.26 
----··----------- -----------------------------------_______ ..., _____________________________________________________________ ... 

N.B:- In the fi:r:st .two size groups of farms, human labour is not considered to be a. 
. limi tational factor during June/ JulY:. · · 

* The percentage increases assumed over the availability at pres·ent in the 
size .groups 7.51-~5.00 and Above 15.00 are 40 and 220 respectively. 



LINEAR PROGRAHHIN'1 Table No. 4 (contd.) PT - 14 
-

LEFT CA:~AL AREA \ S 3 J RESOURCE AVAILABILITY PER FARM 

(AS OBTAINED FROM OUR CENSUS SURVEY)' 

--------------------------------------------------------------------------------------------------------------------------
Size grou:p 
(in acres)o 

June ~ July Bullock labour (in 8 hr. pair days 
-------------------------------------------------------------~------------------
Available at present 

(for 30 days) 
A15sumed 

avaiiabilit;v: 
tJfor 30 days* 

Set apart as 
requirement 
for paddy 

Balance available 
for programming. 

------------------------·-------------------------------------------------------------------------------------~~----------

( 12) (13) ( 14) ( 15) 
------------------ ------~--------------------------------------------------------------------------------------------

0.01 2.:;10 6.83 10•25 4.76 5.49 

2. 51 - 7.50 16.50 24.75 16.24 8. 51 

7. 51 - 15.00 28.86 43.29 34.76 8.53. 

Above 1?.Jv 58.00 92 •. 80 89.76 3 •. 04 

----------------------~---------------------------------------~-----------------------------------------------------------

N.B:- Human labour and Bullock labour in September /October are not feund to be limitational · 
factors and so are not considered. ;• .. 

! The percentage increas~assumed over the availability at present is 
50 in all the size groups except in the size group Above 15.00 where 
it is 60. 



LilLI.lR P£lQ.JR/;J.vi!'~IlJG 

T.EFT CATJ4T. jiB;:::A (J3) 

Table No. 4 (Contd.) 

RESOURCE AVI~IUBILITY PER FAIDI (OTHER VARIABLE INPUTS IH Rs.) 

(_AS_ OBTJ~INED FIDM IlJTENSIVE Fil.fu\f SURVEYS ) 

Assumed f21i:t a ;ga:t::t 1:f.:a: ~Sllect§g C ;t:O];! ~ 

PT - 14 

.Size grot.).s At :present 
(in acres available available * Chillies Country Paddy Vegetables 

o.o1 - 2_.50 

2.51 - 7.5u 

7.51 -.15.00 

Above 15.00 

tobacco 

(16) (17) (18) (19) (20) (21) 

.61..41 92.12 2.40 0.60 59.50 1.56 

120.65 241.30 7.20 1.80 203.00 4.68 

236.14 590.36 15.60 4.20 434.50 .1( 114 

496.88 . 1490.65 •42.00 10.2,0 1122.00 27.30 

• T:1e ,I·ercentage increasel assumed over the availability at present 

ra,ge from 50 to 200 in the different size groups. 

Balance 
available for 
:programmin& 

(22) 

28.06 

2t1:: 62 

125.92 

.289.15 



PT - lG 

_R3SOUrtCE PSClUII.!:HJ:lJT OF DIFFilitBNT i~CTIViTl.;::;s COI'JSID.ffi&J IN Lil'f&\R PHOGJ.iJ~!{tvliHG TO OBTil.IN Rs. 100 
F'OH 'I.ti.;:; GROSS i]i~tO.r:; .ilDDED o 

s. No. Land 
(in acres) 

( 1) ( 2) (3} 

June/July ~lc£.k 
Bullock labour 
(in 8 hr. pair days) 

(4) 

September/ 
October 
Bullock labour 
(in 8 hr. 
nair days) 

( 5) 

Other 
variable 
inputs 

(in Rs.) 

(6) 
........ - ~ . ...,._ .. , 

-------------------------------------------------~--------------------------

1. *Jrot.. ... 1clnut 0.74 1.48 

2. *'"!ott on 1.25 

3. :e:a.a~r 4.11 15.41 10.71 

4~ *J o-war+nt·m,rn.ber 0.94 

s. Other cerP~ls 1.12 7.00 

6. *Grop'I'J.dnut:.+ 0.68 1.36 
Redgrf...ill 

7. *Other-mi:A ...,~,_re ~ 0.83 5.29 

-----
N.~.33- i) C.:.:ops marked \vith an asterisk have turned out to be efficient crops. 

ii) Otnsr cereals a:r·e Jo\var, Variga, Bajra and Korra 
iii) Other mixtures ·a.re Bajra + Cotton, Jmvar+Redgram+Greengram 
iv) Human labour is not considered here. 

37.12 

22.55 

41.10 

28.'Z7 

44.78 

33.92 

12.23 



Table No, 6 Pr - 16 

SINPLjGX TABLE li'OR COHPUTING 'l'HB OPTIHli.L CROP COHBINJ~T10N 
Size ~roup: 0,01-2,50 acres 
Typical farm size is 1,47 acres 

----------~--------~-----~----------------------------------~------------------~---------------------------------------
0 0 0 134,71 106,12 147,32 120,04 

---------~~~----------------------------------------------------~--------------------~--~------------------------------ __ Disposal activities -Reat activities · 
cs Resource or SuJn1v Unit Land ~.J. B.L,· O,V,I, G'nu~ J+Cu, G nut+ Other 

activity J.ev~:~1. Re. mixtures 
R 

(1) (2) --13) (4) (5) (6) (7) (0) ( 9) . (10) (11) (12) - ' 
0 "-'. · Land 0,23 Acre 1 0 0 1 1 IJ] -- 1. 0,·23 
0 J,B,L, 5,4.0 0 hr. 0 1 0 2 0 2 2,5 2",745 

vair day 
0 1 50 30 50 16 0,551 0 o.v.r •. 23,(JJ it, 0 

z 0 0 0 0 0 0 0 0· 
z - c 0 0 0 ·o -134.71 -106,12 -147,32 -120.04 

----------------------~-----~---~~----~--~----~----------------------------------------------------------~-------------
--147.32 G 1 nut+R;~ •. 0.~1 1 0 0 1 .1 1 1 

0 J ,B,L,. .:',W ·""l: -2 1 0 0 .;..2 0 o.so . · ... 
0 o.v.r. 16,1)6 -50 ·0 1 0 -20 0 -34 z SJ,uC.H 147,32 0 0 147,32 147.32. 14?.32 147,32 z - c 31,004 147.32 0 0 12.61 41,20 0 26,30 

------~---~-------------~~----~-----------------------------------------------------------------------------~----------... 
N.B:- J .B.L .• = J,~lo~.cl bul1ocl: labour; o.v .I. = Other Variable inputs; G'nut = Groundnut; Rg, = Redgram; 

J+Cu. = Jowar + CJ.CUI!•ber 

(Contd,) 



1 a b~·e no, 6 ( C ontd • ) PT - 16 

LZJ:'T CANAL lu.J...E.t .. ( S3 ) 
Sll'.PLEX TJ~BLE FOR Cm.1PUTING THE OPTlHhL CROP COi-IBINATION 

Size ~roup: 2, 51-7.50 acres 
Typical farm size is 5,00 acres 

----------------------------------------------------------------------------------------------------------------;------ 0 0 134.71 106.12 147,32 : 120.94 

- --------~---------------------------------------------------------------------------------------------------~-----nis~~sal activities 
1 

Real activtt~es R 
c ResoL:rce or aurply Unit Land J .B.L. o.v .r. G nut . J+Cu. . G nut+Rg. Other 

S t . ·t 1 '1 · . mixtures 
ac 1V1 v . 6Vo ----~----------------------------------~--------------------~------------------------:-"---.---------------------------- . 6 . (7 ( 0) . ( 9) ( 10) ( 11) ( 12) 

<1> <2> ________ t~l-------~1L---~§L _____ _i_l _________ L--------------------------------------------------------------------------- . . . 
0 . Land o. 7 3 Acre 1 0 0 1 1 1 1 .. o. 70 
0 J .B.L. 0,oJ. o hr. o 1 0 2 O 2 2,5 4.255 

0 +' O,V ,I:• 
z 
z - c 

pair day 
24,82 Rs. 

c 
0 
0 
0 

0 
0 
0 

1 so 
0 . . 0 
0 .... -134.71 

30 
0 

-106.12 
®· 0 

·-147.32 

16 
0 

-120.94 

0.492 

-------------------------~--~--------------------------------~~--~-------------------------------------------------·--~­' 

s-<- ¥:nd 0.~00 1 0 -0·02 . 
.B.L. 7 • ..)?.6 Q 1 -0.04 

7147.32 · G' nut-+Rg. 0.40'~ 0 0 .0.02 z . 7~.401 0 0 . · 2e946 
z - c 72,481 0 0 . 2.946" 

0 . o .. 4o 
- 0 -1.20 

1 ' 0.60 
c ~ 147.32 . 80.292 

12.61'' 17.720 . 

0 
0 
1 

'147;.32 
0 

. [C).63J 
. 1.86 

0,32 
I 47.142 
··-73.700 

0,438 
5,046 
1,538 

-------·~--------------------------------------------------------------------~-----------------~----------------------. . ~ . 
' . 

--Sl2o.M Other 0,438 1.471 0 , • :-Q,Oat·. d o.sna 0 1 
mixtures 

0 J·,B .. La ·~7lli -!.736. 1 +0•014. 0 .;;2,204 -o 00 
147.32 .. G1nut+Rg . 0 353 -0.471 0 ~0~029 1 0.412 1 0 .. ' z .. l<X.823 .. 100~515 0 0.765 147.32 ' 131.000. 147.32 120~~4 z - c ·1C4.G2d 108,515 0 0.765 12.61 .. 25,680 0 0 . . 

-------------~-~-~~---~--------------~------~-----------~~-~~----------~~------------------------~----------------
N.B:- J·.B.L .• - June Bullock labour; G'nut = Groundnut; Rg. = Redgram; J+Cu.o:::::Jowar +Cucumber. 

(Contd,)' 

-



____________________ .;.,_ ...... ____ ..,. __ ..,. ______ ._ ... ____ -..~-----------.. -·-·-.. ------... -.... ~.----·----------------------.-------------------... ---··----
79.CH 106.,12 174,.71 147 .. 32 120.9-'1 

--------------------~---H-~--~-~--------~-----------·------------~~-----~-~----------------------------------------------Gs Resource or Supply Di~o~al gctj. vi tj_§~ Eea.J. a~~1v1t1§s - R 
activity lr:7el Unit Land J.H .. Lo J.B.L. o.v.r. Cotton J+Cu. G'nut G'nut.f:. Other 

Rgo mix-

(1) (2) ( 1) (4) (55 (6) (7) (8~ (9J (10) (11) (12) 
ture~ 
(13) (14) 

0 Land 1.57 Acre 1 0 0 0 1 1 
12: so /13. 9s] 

1 1.67 
0 <- J.H.L. a. 1.3 G hr. 0 1 0 0 0 0 27.5 o. 591. 

manday 
0 J .. B.L. 0.53 8 hr. 0 0 1 0 3 0 2 2.2 2.5 4.265 

0 0 .V.I. 125.~2 
pair day 

RsG 0 0 0 1 13 30 50 50 16 2.510 
z 0 0 0 0 0 0 0 0 0 0 z .. c 0 0 0 0 0 -79 .. 81 -106.12 -134.71-147 ~32 -120.t4 

------------------------~---~--------~--~-------~~-------~~--------------~----------------------~---------~~---------
0 ~-- Land· . 1.079 1 -0.073 0 0 1 l 1 \ O.<Ul~ 0. 0.4SJ'l . 1. 070 

~ 147.32 G 1 nut+Rg. O.n01 0 0.073 0 0 0 0 O.Sl'Oe 1. , o.socz- 'y ' 0 J.B.L~ 7 • .348 0 -0.146 1 0 3 0 0.182 0 1.482 0 o.v.r. ~6.370 0 -3.650 0 1 18 30 4.550 0 ~9.450 3.212 z G7 .066 0 10.754 0 0 0 o 133.e1 1474.32 74.920 z - c 37.066 0 10.754 0 0 -79.81 -106.12 -0.31 0 -45.951 
~--~-~------------------~---~--------------------~~-~----------------~-~----------------------~-------------------------

--> 106.12 J+C 1 0'71n> 1 7 
147 •32 • u. • {iJ' · -o.o a o o 1 1 o.oo1 o o.491 

G nut+h~. 0.59.1 0 0.073 0 0 0 0 0 909 1 0 509 g ~-~ 4 ~· ~7.348 · o -0.146 1 o 3 o o:182 o 1:432 
• • • 54.ooo ~3o -1.460 o 1 -12 o 1.800 o -24.180 

_ z 201~S?o 106.12 3.oos o o 106.12 106.12 143.57 147.32 127.001 
_________ ._:_- c 201 •.. )70 106.12 3_.oon o o 26.31 o 8.86 · o 6.151 

-----~----~~----~---------------------------------------------------------------------~-----------------
N.B:- J.H.L. =June Human Labo.ur; J.B.L.= June bullock 1abouro O.V.I. = 

G'nut+Rg. = fTroundnrt+Rcdgram; J~Cu.= Jm-1ar + Cucumber ' Other 'V-ariable inputs; 

(Contd.) 



PI' - l6 TabJe No. 6 (Contd.) 

S.Jli~Ll:iX TJ~.BLg FOH COdPUTING TH~ OPTD-I.AL ChOP CONBINl~oTlON Size group: Aboye lQ.OO acres 
Typical farm size is 27,62 acres 

- -- -------------------------~--------------------------------------------------------------------------------------- -- - 79.01 134.71 106.12 147.02 120.~1 
----------------------------------------------------------------------------------------------------------------------- pi~osal activities . ;. ~eal activities · R 

c s Resource or Snppl:, tnit Land J •• L:. · J .B.L. o.v .r. Cotton G nut J+Cu. G~~~t+ m~;~~~es 

( 1) ac(~)1 ty 
1(~}1 ( 4) ( 5) ( 6) (7) (0) ( 9) (10) ( 11) (12) (13) ( 14) 

o Land 
0 J.H.L. 
0 ~-:-" J • B • L • 

0 0 .V .·I. z . 
z - c 

· 4.:,J. Acre 1 
37.2b 0 hr,mandayO 
3,04 J hr. pair 0 

200~15 
0 
0 

Ja'J 
Rs •. 0 

0 
.o 

0 
1 
0 

0 
0 
0 

0 
0 
l 

0 
0 
0 

0 
0 
0 

l 
0 
0 

1 
0 
0 

1· 
12 •. 50 

2 

1 
0 
0 

1 
13.75 

f.=!l 
1 
7 

2.5 

10 50 30 50 16 
0 0 . 0 0 0 

-70.01 -134.71 -106.12 -147-32 -120.04 

4.31 
2.710 
1.520 

5.783 

----------------·----~---.... -------------------------------------------------------------------------~---;----------------
o ' Land ~.70 
0 ..c;::::,- J .H.L. 16,3G 

·147.·32 G1nut+Re. 1.52C. o o.v.I. 213.16 
z 223,D2o 
z - c 223.9~J 

1 
0 
0 
0 
0 
0 

0 
l 
0 
0 
0 
0 

-o.s 
.;..6,075 
0.5 
-2.5 
73.660 
73.660 

0 
0 
0 
l 
0 
0 

-o.s o 
-20.625 -1.25 
1.5 1 

-S7 0 
220.000 ·147.32 
141.17 12.61 

tJi 
0 

0 
0 
1 
0 

-0.25 
-10.100 

2.70 
. ~ 

7.105 
147.32 

0 
--------------------~---------------------------------------------------------------------------------------------------

0 
30 

0 
-106.12 

1.25 
-46,50 
10·~.15 
63.21 

-;106;.12 
' 0 

147.32 
Q 

J+Cu. 2.70 1 o -o.s o •o.s o 1 o -0.25 
J.H.L.· 16.~d • 0 l -6.075 0 -20i625 -1.25 0 0 -10.1100 
G'nut+Rg. · 1.520 0 0 o.s 0 1.5 1. 0 1 1.25 
O.V .I. 120e~(.5 -30 0 -10· 1 -42 · 0 0 0 -3(9.00 
Z . 52C..OCl 106.12 0 2.06 0 167.920 147.32 106.12 147.32 157,62 

3.51 
-20~32/J 

5.77 
9.45 

z - c .520.001. 106.12 . 0 2.06 0 00,11 12.61 0 . 0 36,613 

------·------------------------------------------------------------------------------------------------------------------
N.B;- J.H.L~Jt-'1e hUl'ud.n labouri J.B.L. =June bullock labour; OV~I.= Other varibale inputs; 

G' nuto\· ~a.= Groundnut+Rea.gram; J+Cu.= Jowa.~ucumber. 



LIN ,, P ... :O ."r•, 'u £ ill.;J (. J -- .... -------- ' 
OPTIHiLL CROP PATT::.RH FOR IlJDIVIDUAL FJ.HME:RS OF' Dii."Fi.lli~H'l' SIZ~ GROUPS 

Size ll.vera.ge Adho~ £llotments of area (in acres) Balance Area allocationsarrived at for efficient crops 
:\roup size of .tQ... ~~lsQ;ted ctQlH:l of farm ccosidet~g ~n ~tQ~t~mm1D~ ~10 ~Qt~~l 

(in acrGs) farm ChilliEs Country Paddy Vegetables availa- Cotton G1nut other Castor Jowar+ G'nut+ Other 
tobacco for pro- cereals Cucumber Red gram mixtu-

gramming res 
(1) (r) -~L (4) ( 5) (6) (7) ( 13) (9) (10) (11) (12) (13) (14) 

o.o1 .. 2.50 1.~7 u.oca o.o1 1.19 0.02 0.23 - 0.23 

2.51 - 7.50 s.oJ_ 0,06 0.03 4.06 o.oo 0.79 - - 0.35 0.4,1 

7.51 - 1.5..00 10.69 0.13 o.o7 o.€9 0.13 1.67 - - 1.00 0.59 

~'\.hove 15.00 27.C2 Oe''i5 0.17 22.44 0.45 4.31 - !:).7~ 1.52 ' 



LIH:.1:.AR P.LWd·.t.Ai··JHim.r - - Table No, 8 P'l' - 10 

OPI'IMAL CROP PA'l'T~RlJ OBTAINED FOR f3 .00 LJJrnS 011, l~i..:Ri!:S :-y. ·j . 

. 1. ··;"'·:: .. ;, .... : .. ~.' !.. ~· ...... .. - ........... . 

Size.grou) •· Totc.l Chillies Country Paddy Vegetables G1 nut+Redgra.m Jo-war+Cucumber Other mixtures 
(in acres acreage · tobacco 

~ 

~1~ (1.) ~,) (@ \.t~.) w· { ) (;?) (~~ (~5 £~)(-1) 

o.ol - 2.50 2t.~: 2 !so , 302.00 1.'51.00 19,6~0~00 302.00 3,775.00 -
2.51 - 7.50 1,47 ,2ov 1.,040.00 920.00 .. l,l9,600.00 1'2040.00 .10,109.00 12,ij11.00 

7.51 - 15.00 ':3,072::36~ 2,592.00 1 2296.00 1,6o,4oo~oo 2,592~oo 11,447.00 20,953.00 

Above 15.00 -:1: 1 2l ,20C 5,266.00 ' 2,633.00 3,42,290.00 5,266.00 23,215.00 42,610.00. 

----~--~---------------------------------------------------------------------------------------------Total 0 ,oo,.ooo 10000.00 5000~00 6,oo,ooo.oo 1o,ooo.oo 40,626.00 ~3,563.00 12,011.00 



LINEAR r.B.C ~-lW .... .iii·fG __.--------- ·~--
Table Ho, 9 PI - l~ 

L~Fr CAiTAL ALJ,A, ( f' 3) 

RESOURCE AVAILABILITY AND REQUIREHEHTS FOR ADOPriNG THl!: OVERALL OPTTI1AL 
CROP PATT&N 

s.No. De <:!cr-iption of Available at Available for Actual requirement Percentage 
t~~ r(; ,JC'1lrc e present (in crop produ- as per the opti~ Shortage increase 

59-60) ction only mal crop pattern required ov.er - ctu~l 

(1) (2) (3) (4) (5) (6) (1-) 

1. Human_labol:r in 73,79,324 36,89,662 88,83,285 51~93~623 . 140.7.f3_ 
J u.ne/J ul~' (in (or 1,7 ,1 1 liorkers) 
8 ~1:". dayc) 

2• BullocL l~bour in 15,90,119 14,31,107 27,29,_280 12 98 J.73 90,71 
June/Jul.! (in (or 43,212 pairs) 

- 8 hr. J:ai~· lays) 

3. Other varit.ble 1,3o 2162330,78 1 73o,16,330.78 3,93,23,166,00 2,63,06,835,22 202.11 
inputs (in Rs.) 

the 

-~ 



Table Ho. lC' PT - 20 

. J.J:FT C,\Nll.L J •. H.~.~A ( s
3

) 
J:~TUJ~L F.~QUHL!~H.G!~TS OF HUMi~N-Lf~BOUR BULLOCK LABOUR J~ND OTHER Vl~RIABLE INPurs 

FOR ADOPTIN.G THE PROPOSED OPTIMAL CROP PATTERN 

~uman labour(in 0 hr. mandays) 
s. No. Crop ~otal Of which June/July 

( 1) ( 2) ( ;) 

1. Chillies 

2. .Country .1, '30 2 OO? 
tobacco 

3. P~ddy 3,~J,00,900 

4. Vegetables 7,uo,000 

5. Groundnut+ 
Red gram 

6. Jo'War + 
Cucumber 

7. Other 
mixtures 

Total 1,05,72,213 

(4) 

91,25,000 

6,60,600 

-
09,677 

oo,oa,2os 

Bullock labour (in 0 hr. pair days) 

( 5) 

7o,ooo 

49,000 

52,oo,ooo 

20,000 

. 1,94,504 

64,055 

60,33,500 

(6) 

26 1oo,ooo 

-
97,252 

32,020 

Other variable 
inputs 

(in Rs)) 
(7 

12,oo,.ooo 

3,6o,ooo 

3,25,oo,ooo 

7,oo,ooo 

24,31,300 

19,06,090 

2,04,976 

3,93,23 ,16 -6_ 



Size grou) 
(in acres 

(1) 

o.o1 - 2.50 

2.51 - ?.so 

. ?.51 - 15.00 

Above 15.00 

GROSS VJ\.L!TE ADDIID PER FiillM BEFORE AND .l\.~"TBR IRRIG,·,·riOH FO:R THE 
.~;-~:'.~ .. :.·(~.~PJ:l TYPIC!~L Fi.IDiERS 

Average size of Gross value added Gross value added 
farm at_ present after irrigation t--
(2) (3) (4) 

1.47 55.26 338.54 

s.oo 101.~5 1303.85 

10.69 531.51 2770.77 

2?.62 1762'.?1 7171.10 
{. 

Percentage 
increase 

(5)· 

603 

619 

421 . 

307 



1'ablG llO, 1..2 

r.EFT c.:~.NAL lu{If..i. ( S
3

) 
V'i\.LUE CF OUTPUT? r.It~TERLi.L IHPUTS !.liD GROSS VI~LU8 ADDED IF TH~ OPrHii.L CROP Pl~TTlillt: 

IS fJ)QPTID 

s.No. l aill ,r-r .._,ci · Value of Value of Vr ... lue of the Crop. Acrea~e Cost of Gross value 
in Product by pro- the total material inputs added 
.9::z ;,~,t_~s (in Rs.) duct output (in Rs.) (in Rs.) 

~y •. t-';. 

' 1 f6~~~) (in Rg.) 

(1) {2) (1) (4) (5) (7) (0) (9) 

1. Chillies lC',_O?O.OO 7~57.60 13500900.00 3o,ooo.oo 13530900.00 1456200.00 12002'72!00 

2~· Country tobacco 5,ooo.tJo ,'1119.75 
.. 1100400~00 10~000.00 1110400~00 446400.00 664000.00 

3 ... Paddy 6,5o,ooo.o<' 50~270~00 195000000~00 35750000 .oo 230750000.00 91532000~00 179210000~00 

~1~ Vegetables 10,00('1.0() 2005~20 1301000.00 1331000.00 053200.00 52'7000~00 

. 
10063636.96 2,43,130.00 10306766.96 3143104.64 5. Groundnut + 4cs,63~.uo 21779.59 7163$2.32 

Red gram 
6. Jowar + 

9009419.62· Cucumber 63,5G3.00 26097.06 12,71,260.00 10200679.62 3535374.06 6745305.56 

7. Other mixtures 12,011.ou 5020.76 1020642.14 1,60,137.50 1900779.64 439417.30 1549362.34 
' 

-----------------------~---------------~----------~----------------------------------------------------Total o,oo,ooo.oo 231091993.72 3,74,64,527.50 269356526.22 61405776.00 20790750.22 



IJPP!! ND IX - f 

O_~TLINE OF A SCHEME OF INVES~ GATION INTO THE ECONOMIC 

ASPECTS b~ THE NAGARJUNA SAGAR PROJECT 

SOCIAL ASPECTS OF PROJECT PLANN!NG: 

It is cocoon experience that, while ouch attention is paid 

to engineerinf. detail in plannin~ a big public utility project 

to provide water for irric~tion or power.or railway transport fer 

1 wide ret:·ion, the social and econooic aspects of the project. 

do not receive the attention due ti'\ then, either before or after· 

the project is conpleted. It is of course vitally inportant that 

the engineerin{~ details of com truction, oaintenance and operation 
I 

should be thorouehly exanin~d; but a scientific study of the 

social and econonic conseque:nces of the project is as inportant. 

Too often the benefits of th~ project ·are taken for granted; and ;f 
proper assessnent of net ben~fit and its distribution anong the 

:iifferent. classes of beneficiaries are not ·eophasised as inportant 

problens for investigati•n. This attitude is basically inconsis­

tent with any. schene of planned uti!lisation of national re::ources. 

Survey of social and econonic! condidi ti~ns · existirlG ·in the :reO. on 

which a project is intended t• serve, both before the project is 

cor:1pleted and after, objective study of the project's irn.pact .. ~n 
... 

the social and econonic life -of the regi•n. during the stages of 

construction and later, and assessnent of results_ with ~e\erence~ 

to t-he social ains of the pr_. ject - these aiso should fom 

essential elenents in a project plan. Further, each project oust 

be considered as part of a general plan fer the developnent of the 

r~ion which it serves. Maxinun benefit fron the project can be 

re~lised only when it is treated as ·one of the ins traoents for an 

· t 1 t f th ~on It is also nec~ssary to 1n egrated deve opnen o e rer::.£. ·• 

co nstantly bear in nind that developoent is essential!~ a dymanic 

process. It oust be pursued according to a well-conceived plan 

t. ra~se the productivity of land and labour 
as an unendiilf: drive ... 

'Y various re ans 11f whi<:!h -water or ~wer foros a part., 

qo 



It cannot be said that project planning in ~ur country fully 

recosnises the ioportance of the above considerations." Social 

and econooic enrineerill{!. does not receive equal attention with the 

engineerin& rf the physical plant. The governoent and the people· 

are, htwever, becooing increasingly aware of the social ioplica­

tions of project plannin~ an~ the need for objective study of the 

social and econooic aspects ol projects.· In this connection the 

Nagarjuna Sagar Projec~, recently undertaken, provides us with a 

treat opp•rtunity to view it in the proper perspective by paying 

due attention to the econonic aspects of the.project. We are 
·• 

advantareously placed in respect of this in that ~eps can new 

be t~ken to undertake basic econooic survey and studies during 
>t 

the construction phase of the project. In •rganizing these surveys 

we can also draw on the valuable experience gained by the Reserve 

Bank of India, the Progranne Evaluation Organizat-ion and other 

Institutions in conducting large scale econooic surveys. 

2,- MAIN FEATURES OF THE NAGARJUNA SAGAR PROJECT: 

Nagarjuna Sagar Project is riehtly claioed as one of the oajor 

" o.ulti-purpose River Valley Projects in India. : The project is ·a· 

unit for large scale stbrage and use of the water of tne river 

Krishna for purposes of irrigation and generation of Hydel power. 

The project also serves the purposes of flood control and naviga­

tion. Irrigation was however eiven the hiGhest priority in plann-

1. nD' th lt' h oe The total estim ted cost of the t' e nu 1.purpose sc e • 

Dan at Nagarjuna Sagar and of the Right and Left Bank canals wor.ked out ±K 

to a suo of R~122 crores, and it will take nine years to cooplete 

the project. When the project is cqnpleted, and when full_develop-

o.ent of the ayacut under the Dao has taken place, it is expected to 
~1.a3 · 

bring under irrigation about ~ lakhs of acres of land, lying nostly 

in the dry and arid zones of Andhra Pradesh, and to assure water suppl~ 

i~ the existing ayacut under the Krishna Anicut Systen. In respect 

,. 



-='1'-=-

of irri~ation the project is thus planned to achieve within a 

short period of sixteen year~ nore than what was achieved duri~~ the 

past hundred years 'under the Krishna and Godavari Anicut Systens. 

The construction of the Dan and stora:.e of water at Kagarjuna .Safar 

will also reduce the incidence and fear ~f floods. The network of 

canals will facilitate navigation over~ a wide region. Horeover, 

75,000 1K.W. of Hydel power will be renerated for the benefit of the 

reel. on~ 

Thus, broadly speakine_: • the benefits expected fron the. 

project are a considerable increase in the area of irrigated'land 

and production of food-grains, additional ceneration of Hydel 

power, prevention of l~~?es fron floods in the river Krishna, and .. 
additional navieational facility in the canals. It is not p~ssi­

ble to nake a nore detailed and precise statenent about the benefits 

of the Project or its full significance in relation to the reGional 

and national econony for want of necessary statistical infornatio~ 

The benefits also depend ~n how rapidly the ayacut under the dan 

is developed and what extra cost have to be borne~ by the farners 

and the local l:'Overnnents, the extent to which the proj.ect acti-
a,.... . 
v~tes the econony of the re(:ion directly and· indirectl~, and the 

neasures which the state and the local eovernnents take'.to ,aid 

the process of econonic developnent in the region. 

3. CERTAIN IMPORTANT QUESTIONS: 

Sone of the inuertant questions which arise in the study ~f 
,A.: •' ·' 

the social and econonic aspects of the project nay be stated as 

follows: 

(1) What are the extra capital costs to be borne by the 

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

new land under cultivation for the first tine. 

( 2) What ar·e the extra capital costs to be borne.( by the state 

and local governnents in pronotinr the developoent of the ayacut, 

in erectinG ro2.d bridges or providinr ferries on the c:u1als, etc. 



-: ~J:-

(3) What is the attitude of faroers to irrigation in dry 

areas which are now used for Gr-"wing connercial crops and whether 

there will be any opposition to irrieation based on econonic •r 

non-econonic considerations• Econooic considerations are inpor-

tant when the farners feel that change froo dry cultivatiin tf 

crops like virginia tobacci; chillies or r,roundnut, te wet culti­

vation of pac!dy nay not briniT m t oonetary benefit. Ntn-econot1:i.c 
\ 

considerations are inportant when the cultivators are reluctant 

to adopt wet cultivation due tt lack •f irri&ation 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 coonercial crops and dry c•noercial crops) 

and how they q!fect the econony of the repibn• It is interest-
a· 

ing to find tha. t in the Krishna, Guntur and Nellore Di s'tricts 

76 per cent of the area uruer dry crops is under cereals and 
• 

pulses; while ~thJr value cones to only 39 per cent tf the total 
,{ . 

value of dry crops. The area under Tobacc• is 7 per cent lf 

the area under dry crops while its value cones to ab ~ut 33 per 

cent;. The area under chillies, ('roundnut, c•tton and cast\r 
·:. 

cones to 17 per cent and their value is 28 per cent. As rer.ards 
.&. 

irrir,atmd crops paddy takes,of c•urs~nearly 95 per cent bf 

acerage as well as value, (These are ro·urh estim tes based In 

data in the Season and Crop Reports). 

(5) What price should be charr:ed. for water, and what will 

be the econonic justification for inp,sint additional tax burdens 

on land• 

( 6) What will be the extra denand for· trade and transport 

facilities takinr into account the possible chanres in the crop 

'pattern·and expansion of agricultural production How will the 

canal nawigation affect the present distribution •f such facilities 



(7) What ll.mL.QlU'..QJ::tUJ.'1i.~. for the development of processj,ng 
, I 

or other manuf~cturing industires will arise (for. rice.mills, 

sugar mills etc.}. What vlill be the effect on some of the import-

ant existing industile.J!_like the tobacco :fx!!:~ factories and oil mills. 

How does the generation of power help the establishment of new· 

industries in the region. 

(8) Wh.at are .t..lJQ._emplo:ypJ.§.Q.t poteptial:!.ties in the ;project 

during the stages of construction and later. How is employment 

related to inv3stmento · vlhat JlS!CUliar problems of recruitmea.t 

~~~~~~~~--·~~~~ its organization arise in the important 

· work centers of the project. 

( 9) · \:Jhat are tbe .P_Qv~rnm_&nW. measures requi;r:ed regarding thE; 

rapid dey~Jopment of j~~atio~, extension of credit facilities' and 

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

agricultural production,. 'tiJhat are the measures needed, speakJ.ng in 
\11.1.. 

a..z,.eneral waY.p fo"'"(....J;]1JLt:~'1..t.P'""g tl: e st inul us that the ·project would 

impart to the rerz~ •. nn.,._JlUQ fQr mobilising the economic surplus arising 

ftom the prpj ~ct for .l>rQQ uci.,i. ve pnr_no se~ 

(10) What will be JJJ,e QV..flr_all ef'fect on the ipcQmes and liyinp 

standa;rds of tlill....D,.~/....,~.q_tlJe reg:!,on.., 

4. NEED FOR ECONOMIQ_§U:'-tVEYS AND STUDIES: 

The questions posed above are very imrortant for any rational 

· .. ~ scheme of project plar> . .rl.~~ng; but, it is obvious that no satisfactory 

. ~.n:;-Jers can be givsn to tbs above questions without adequate ±N 

·knowledge of the exist~ne social and economic conditions of th~ 

region, how they will change in the course of the development of the 

_project~ and '\,.;bat t:he governrrJ:;1.1t ;olicy is regarding the utilisation 

of ·Hater and power, (ic:e., regarding shifts in land use and crop 

··pattern and the establishment of new industries) and what other 

measures.the government propose to undertake for the general develop­

ment of the regiono :t is therefore necessary to emphasise the need 

for starting_immediately economic surveys and Jtud~es covering the 

;hole region, some of which will ha:ve ·to be repeated during the stage 

. f the develor:'Jlent of the ayacut tmder the Dam and also after the·· 
.... , .. 

3~~ge of co:r:.~:lete utilisation o:r. __ tho --n-ew water and power resources 
. - __ .. 

• . 

.. ·. 



s. :M..AIN OBJECTS OF PROPOSED ECONOHIC SURVEYS AND STUDIES& 

The main objects or the proposed economic surveys and studies 

may be stated as follows: 

(1) Estimating possible changes in crop pattern, agricultural 

production, trade, incomes etc., in the i different parts of the 

Project region on certain assumptions regarding the use of '"ater 

and other investment by the cultivators, while the Project is 

still under construction. 

(2) Preparatj on of plans regarding the use of water and power 

~n tbe basis ot o~jective economic information in order to secure 

maximum gain from the project, and for the organisation of complemen-;, 

tary re~ource§ such ~s supply of credit to the farmers and local 

governments, transport facilities, services of Government Agriculture 
e 

and Health Departments, and cominunity development sc,~es for· susta ... 

ining and stimulating the new dynamic factors brought in~o existence 

by the Project. 

(3) As§essment of result§ of the Project and the developments 

following the Project as contrasted with the ecvnomic conditions 

existing at present in the region~ 

(4) Study of tbe im"Qact of tpe Project o,nd the developments 

following the Project on the finances of the goyernments~ parti­

cularly in relation to tax revenues. 

6 • TYPES OF SURVEYS lmEDED 1 

The types of economic surveys and studies required for the 

above purposes will be the following& 

(1) Systematic collection of historical and factual data 

about the Project region from the available records, relating to 

land area, topography, geology and soils, 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, government revenues and 

expenditures, etc. 



(2) !ield surveys and enQuiries in 1 - se ected Xillages, urban 
s mafkets and industriea in order to th 

~~r ga er comprehensive 

economic information for purposes of estimating possible economic 

changes and assessment of results, These surveys may be classi­

fied as follows: 

(a) Village surveys covering both agricultural and non­

a.gricultural activities, landholdings and fragmentation, output·, 

income and employment, indebtedness, investment consumption 
. ' 

habits, etc~ 

(b) farm surveys (including the study .of_ model ·or experimental 

farms set up for the Purpose) for the· stud¥ of farm-size, costs 

of cultivation, crop-rotation, agricultural practices etc. 

(c) urban area surveys including survey of cottage and 

small-scale industries (selected importan~ trading and industrial· 

centres, railway stations and semi-urban areas likely to.develop 

rapidly as trading or industrial centres)• 

(d) marketing surveys (of the principlal food and commercial 

Ii crops). 

(e) employment surveys (with particular reference to the work 

centres of the project), · 

7. TIMZ AND OTHER ASPECTS OF THE SURVEYS: 

As regards th~ time aspect of the above surveys we have to 

distinguish three stages of development of the ~reject, i.e., 

the construction stage 2 the ~ransiti~n stage and the mature stage. 

The construction stage is spread ?yer ·nine years and it is essen­

tial that different kinds of investigations should. commence during 

this stage. Employment surveys have to be commenced at the 

earliest time as the work on the Project bas already been taken up. 

The investigation of the employment problem under the Bc:tkranangal 
.­

Project by the Delhi School of Economics, and Dr.;,"D.L. Narayana s 

study of the problems of labour organisation under the Machkund 

.Ydel Project (to be shortly published by the Andhra University) 

1·Lll b ti Repor. ts on employment e found very useful in the connec on. 

-.. ; labour llWI surveys are to be made available even as the cons-

J '-··:tion work is going on. Village and fnrm surveys ac have of 
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course to be given ~he top pr_iority. Re t b por s ased on these 

surveys, dealing ~~th the existing economic conditions, estimates 

of investment which the cultivators have to undertake, changes in 
crop pattern, production, etc. and the organization of complemen. 

tary resources, have to be made available before the Project is « 

completed. It will be ~lso necessary to get reports of studies on 

the marketing of principal comrnodities 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 investige.tion. 

The transition stage is spread over six years again after the 

construction of the project is completed, and during this staPe 
. ~ ~ 

the process of converjion 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 repeated 

for limited purposes during this stage, i.e., for x the study of 

transitional problems. During the mature stage, when the new 

resources of water and power are fully utilised 2 the s~rveys have 

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

Further, as regards the selection of villages and farms for 

purposes -·of survey 2 due attention must be paid to the problem of 

proper stratification of the whole region or popt1.1ation. For 

instance, in the selection of villages or groups of villages the 

following five. categories may be consi<!ered •. (1) Villages growing 

Virginia tobacco as a predominant crop, (2) villages growing_other 

commercial crops like groundnut, chillies and cotton as predominant 
~}· 

crops, (3) villages growing predominantly other~crops, (4) 

villages having wet culti~ation under non-canal sources of water, 

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

a1jacent region but in which dry cultivation will continue. 

With regard to the selection of farms for ~he stud~ of farm-size, 

~osts, output, and incomes, and agricultural practices, due attentio.J:l 

.'lst be similarly paid to the important dry and irrigated crops 

tLlt are now raised in the Project region. Details of design of 
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:· . '"'· 
sample surveys will ha.ve to be· worked out carefully with the assis-

tance of competent economists and statisticians. 

B; ORGAIHZATI~~11ii?:·oF THE S!JVEYSI j 

The organizatio~ of the economic· surveys and studies suggested 

above will be an enormous and responsible task. It ~auld be nece~sary 
to,entrust it to a body of experienced and eompetent persons. The 

cost of th~ ~hole scheme ~ould come to a few lakhs of.~upees; but,_ 
. .. .. -

the surveys would be absolutely worth while undertak~g •. :.A_·· terit~tive 

and rough estimate of the cost of surveys during the construction 

stage, covering a total period of.three years, can be 

1. Head-quarters organization (staff'and 

given as· follo:ws: 

.. office expenses, at Rs. ~roOf pe:r; month, 
··for three years) ,. 

2. Village and farm surveys - (field 
survey with five Research Officers 

••• Rei. 72,ooo 

for the five districts, and five 
investigators to·cover·about 200 
villages in t~o y.~cu::s., ~~eluding 
travelling expenses· of officer,s -:·. ·: ,!-.l.r 
and Directors.) - ••• Rs. 2,oo,oco 

a. Emplo~·~t~Y1rvey.~ (for. two. y~ars 
confined to the ·~ork centres} ••• Rs.· ·so,ooo -····~·-.: 

-. 
4. Tabulation, Analysis and preparatio~ 

of Reports "' Rei. 1' so,ooo 
.... - .• 

Repeat surveys may cost about ~. li. lakhs during the transition 

stage and about 2t lakhs during. ·the matur,;. st~ge_. The cost of·. .; ·~ 

survey of an urban are~ .may:be: .. placed at.~~ av~ra~~ figure of \ . ;,. 

Rs. 2s,ooo, and if ten centres· .. are select-e_d. .for survey in the . _ 

t ·ra'· n·s1· t 1·, on sta:.~7e, the total· .c 6 st would · · construction stage or in the . . .... ;,o 

· · · .:;· f th" ·selected urban be Rs. 2,50,000. The~.cost of rep~a.t survey 'b o 

areas may be placed at Bs. lt-~02000. 

ANDHRA ffi~IVERSITY 7 
WALTAm, 

D/24th Sept. 1~96•. 
•' ··J'· . . ; 

.set., B: SARVESHABA RAC J ' 
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A PPt.NDIX - !f_ 

·---------.-==--------
A. Evaluation of Farm assets; 

1. Farm lands: 
I 

2~welling houses, 
cattle sheds,_ 
storage sheds, 
wells etc., 

3. Implements and 
Machinery: 

4. Live- stock 

: Self cultivated lands have been 
evaluated at the rates prevalent 
in the village at the time of 
enquiry,., taking into account. the 
individual differences with regard 
to type of soil, distance from · 
villagel source of irrgation 
availab e etc., 

These have been evaluated at the 
market prices prevailing at the 
time of enquiry. · 

I 

~valuated at market ~~revai­
ling at the time of enquiry. 

: ~valuated at market price. Even 
if the age of the animal .exceeds 
13 years the prevailing market 
value of the animal at the time 
of enquiry is taken. 

B. ~~aluation of farm output: 

1. Crops: 

2. Fodders other than: 
crops 

3. Milk • • 

c. Evaluation of Farm input~ : 

1. Human Labour: 

a. Casual hired labour: 

b. Permanent hired 
labour(Annual 

servant) 

0 
0 

Both'main products and by~produc~s 
have been evaluated at the preva~­
ling prices at tpe' time of harvest._ 

Fodders have been evaluated · · 
at the rates prevailing in the 
.villages. 

Valued at current prices pre­
'vailing in the village. 

Actual amounts paid in cash 
and/or value of kind pa~ments 
evaluated at harvest pr~ces. 

Actual amounts paid in cash anq/ 
or the value of payments made in 
kind estimated at the harvest 

·ces has been taken to be the. 
~~~al wage paid to the servant 
pa ments in kind include meals 
cl~thes, cha~palis et(~~Ad~)n~~P~ 
tion of food gra n . dsf er 
been estimated atd6e~!fuatea at 
meal per year, an 
harvest price • .. 



c) Family labour: 

i) Men 

(ii) Women & 
Children 

d) Exchange or 
Gratis labour: 

e) Supervision: 

Conversion 

2) Bu1lock labqur: 

: IGO: 

f~kregalrds the other perquisites 
e c othes, chappals etc 

amounts actually incurfed o~'these 
things have been taken. The wage 
rate_per annual servant• per labour­
day ~s arrived at by dividing the 
total wages paid to the servant in 
cash an~ or kind by the total number 
of 8 hr. working days, irrespective of 
type of work. The wage rates for 
servant mainly engaged ~eyei fQP ~ 
crop production and mainly employed for 
live- stock maintenance have be.en cal­
culated. 

: The cost of labour· days has been 
evaluated at the village average 
wage rate for annual servants •. Fer­
wa~~ rates refep Appendix. 

0 • 

0 
0 

0 • 

• • 

Wage rates prevailing in the village 
for hired women and children(Casua~ 
labour) have been used for family 
labour. 

Evaluated at family labour rates. 

Supervision charges have not been 
included: 

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

One woman hour = ~5 man-hour 
One child hour = i 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-4ays 
(8 man-hours= 1 man-day). 

(a). Hired Bullock labour: Actual amount paid-out for hiring 
in bullokcs in cash and or the 
value of kind payments estimated 
at harvest prices. 

(b) Owned bullock labour: 

(i) 
(ii) 

(iii) 

iv) 

v) 
vi) 

BUllock labour includes work done 
by all draught cattle. The cost of 
maintenance of bullocks includes 
the following items: 
Cost of green and!dry fodders; 
Cost of concentrates; 
Depreciation and interest on the 
value of animals; • 
Depreciation and interest on the 
Value of cattle sheds; · 

--~,1 rf.. ~.,q f..\ rtrj'-~ · Shoeing veterinary~ 1 ' '\. ) 

Upkeep labour charges. 



3) Seed 

4) (a) Depreciation on 
Farm Buildings: 

Receipts: 

i) xalue.of farm yard manure including 
~lgl ~s es~imated ·at the prevailing 

v~ age pr~ce. 

ii) Amount receiyed .for hirinjout 
bullocks. . r 

Net Co§t of maintenan~: 
T9ta~ cost of maintenance minus 
rece~pts. . 

~he co~t of Bullock pair labour days 
~s arr~ved 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 trans~ 
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 the value 
estimated at the village price at the 
time of sowing, if home produced. 

o..r 
: Evaluatedh5 per cent in the case of 

kuccha and 2 per cent in the case of. 
pucca buildings per year. 

(b) Depreciation on 
implements and 
machinery exclud• 
ing irrigation 
equipment. 

Depreciation according to e~ected 
life o;f.' the implement plus;! cost of 
repairs if less than Rs.lO/- depre­
ciation on.added value of implement 
if cost repair exceeds Rs.lOl- plus 
rent paid for hiring in implements, 
minus rent received for hired-out 
implements, if any. 

5) ,Ir!igation charges: 

6) Manures and. 
fertilisers: 

i) Depreciation on irrigation.imple•· 
ments and wells according to 
principles cited above. 

ii) Working expenses such as fuel? 
oil, engine ·oil, lubricants etc., 

iii) Hire paid for using water from_ 
other sources. 

. • Under this head the following items 
are included: 

i. Home produced farm yard manu:e 
bas been valued at market pr~ce 
prevailing in the village. 

ii. Actual cost of purchased farm 
yard manure and fertilisers. 

7) Land Revenue, Cesses: 
and Water rates: 

This item includes the land 
revenue and water rates for 
irrigationed crops and spe?ial 
taxes for certain crops pa~d 
to the Government. 



8) Rental value pf owned 
land The rent has' been estimated for 

the land owned by the cultivators 
?n the basis of prevalent rents 
~n the .1-a-a~Vi.ttt-.~ r~ &~~ .... e'UNL.~. 

9) Interest on Fixed capital: Interest on agricultural assets 
excluding land have been calculated 
at 3 per cent per annum in all 
cases. 

10) Miscellaneous: 

D. Estimation of cost of 
utoduction of ing111-
dual crops: 

1) Human Labom:,: -

(2) 

(a) Casual hired labour: 

(b) Permanent hired 
labour (annual 
servant) 

(c) Family labour: 

(i) Men; 

(ii) Women & 
Children: 

(iii) Exchange or 
Gratis labour: 

Bullock LalJq;ur: 

0 • 

0 • 

0 • 

• • 

: M:iscellaneous items include items 
which have not been included under 
any of the above beads. . 

• • 

Actual amount paid for hired labour 
in cash an~or kind for different 
crops. 

In proportion to labour-days put 
in for different crops. 

_.: .• ' 

In proportion to day~ of labour 
_put in for different _·crops. 

Actual labour days.evaluated at 
wage rates prevalent irt the 

village. 

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

(a) Hired Bullocklabour: Actual amount.pald f~ hiring 
bullocks utilised for different 
crops. 

(b) Owned Bullock Labour: 

(3) Seed 

(4) Depreciation: 
(a) Depreciation 

on Farm Buildings: 
0 • 

In proportion to Bullock p~ir t 
labour days utilised for d~fferen 
crops. 

Cost of seed used or cost of 
seedlings raised. 

In proportion to acreage und~rt 
In the case when ~ 

i~eu~~gpfor only a certain cr?P 
the whole amount has been deb~­
ted to the concerned crop. 



E. 

4(b) Depreciation on 
implements and 
Machinery exclud­
ing irrigation 
e quipJj.ent: 

5) Irrigation charges 

: lProportion to bullock pair labour 
days put in for different crops if 
t~ey are bullock drawn implements. 
W~t~~~~~r~to specific implements 
the ~ has been debited to the 
crop for which they have been used. 

: In proportion to irrigation days 
for crops which require irriga­
tion by the help of implements. 

6) Manures and fertilisers : Values of quantities applied for 
different crops. Residual effect 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

Rent Paid 

Rental value 

Land Revenue 

Interest on fixed 
capital (e~cluding 

,pa land) 

Miscellaneous 

Cost of Fuel for 
~lue-curing tobacco 
Special taxes and 

cesses: 

~timating cost of Ma~ntg­
nance ·of cattleiDra_g,D:t,, 
milch,and other cattle) 

1. Fodders 

(i) 

(ii) 

(111) 

Bullock, cow, ~ 
Buffalo, aboveU 
2 years in ageQ 
Youngstock betD 
ween 1 & 2 0 
years in age Q 

Young- stock D 
below one yearU 

• • 

. . 

• • 

. • 

. • 

• . 

. . 

have been ignored. · 

Proportional to acreage under the 
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 mwned land. 

Proportional to acreage under 
the crop to total cropped area 
in each fragment. 

ProportionalTacreage under the 
crops to total cropped area. 

Actual amounts spent for diffe­
rent crops. 

This is .only for tobacco crop.· 

Respective crops. 

Fodders jointly fed to the total 
live-stock have been allocated.to 
different cattle on the follow~ng 
basis: 

One adult animal unit 

i adult animal unit 

i adult animal unit. 



2) Concentrates 

3) Depreciation on 
livestock 

4) Depreciation on 
cattle sheds: 

. . ~ffsfts of actual amounts fed to . . . .._ 
erent cattle. 

For the purpose of calculatin 
d~preciation on livestock th~ 
11fe of an animal is ass~ed to . 
be 13 years in age. Its value bas 
been ~aken to.appreciate during 
the f1rst three years in the ratio 
of 1:3:5, constant upto 5 years 
and depreciate)l thereafter upto 
the age oJ: 13 years at the rate '1-
1?* per cent a~..4"n.a straight 
l1ne method. If the age of·animal 
~xceeds 13 years, no depreciation 
1~ accounted for, if the animal 
~1ed during the year, total remain-
1ng value bas been debited to the 
depreciation account. 

: Calculated at 5 per cent for 
kaccba sheds and at 2 per cent 
for puccasbeds and bas been 
allocated in proportion to the 
number of cattle ·in each 
category. 

5) Up-keep labour charges: Allocated in proportion to num­
ber of ·cattle in each category. 

6) Interest on cattle 
sheds: 

7) Interest on the value 
of live-stock 

8) Ropes, veterinary 
charges etc., 

RECEIPTS: 

i) Farm Yard manures 
(dung etQ.,) 

ii) Amount received for 
hiring out 

. • 

0 • 

. 9) Net maintenance cost · : 

Family man labour bas been eva­
~uated at the wage rate of an 
annual servant mainly engaged 
for tending of cattle in the 
village. 

: Apportioned in proportion to 
number of cattle in each 
category. 

Calculated at 3 per cent on the 
value of different categories 
of cattl~ 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 
dung;-~ and amount received for 
hiring out in the case of 
draught cattle • 

• • • 


