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CHAPTER T

INT RODUCTION

1.1 Introduction

Few Agriculture Technology {NAT) in Indian agriculture
h»s no* only increased the use of the vield enhancing invuts
like HYVs seed, fertilizers and pesticides but also introduced
the usr of machineries. The‘number of tractors has increased
from 6.09 lakhs in 1950-51 to 15.50 lskhs in 1991-92. However,
tha spread of tractors varies across regions. Mony studies
corroborated that tractor owning farmers are mostly rich and
with larger size of 1and holding.

~ Hevertheless, owing to intensive commercializstion of

agriculturq and shar§ rise in wage reté nf both human and
bullock labours, many small and medium farmers are also willing
to ﬁsé tréétors, But, their meagre resource base does not
permit them to buy tractor, since it involves higher investment,
In order to asvrid this, Central Government has recently (in the
Eighth Plan) introduced s scheme,namely, "Promotion of Agriculture
Mecﬁanization Through Small Tractors". This scheme is introduced
mainly to promote the use of amall tractors among the small and
m;dium farmers.

Before getting into the details of-the Central Scheme éf
mfchanization and its impact on agricultursl production and
economic condition of faormers at micro-level,it would be better

to anslyse the oversll development of tfaétorizatidn, factors

resporsible for tractor use sand its impact on agriculture

particulsarly on emplayment and productivity in India.



ctors Determining Tractor Use :

Use of tractor in agriculture is determined by many
factors 1like tyve and oquality of 1rr1v=t10n, pattern of culti-
vetion (commerc~allzat10n or subsistence), siza of land holdings,
intensity of cultivation, avallability of humen labour, com-
parative cost of human or bullock labour, crop pattern;, type, of

- so;l, availability of tractor, road facility to bring the
tractor irtoc land, policy of the government, farmer' s verception
etc., Studies proved, among others, that dPValopmégp,Qf.ﬁuality

3 L] - 2
of irrigation is foremost reason for intensive use of tractor.
In tank irrigation based agriculture system, cultivation

intensity will be normally low and hence demand for agrlcul ure
labour~w111 be lower. However, this will vary in fhe cass cof
D°r9n“1“11y 1rr1g ated area (gro ndwbtnr ﬂnd assured canzl based
sYsth), whero pattnrn of aemculfur° will be more inten51ve.

Cultlvetlon work can comnonlv be seen. round the year, This

CQusos the scarclty for lobour and 1“creas9 use of trscfor.

PunJab Haryana nnd Western U P., comn undpr th1s catnzory.

] It is widelv conf1rm9d in the ll*era*urﬁ tnﬂ Tara slzc

PR

is 51gn1ficant1y hlvher among'_he tractor usuﬂg houssholds

than the others. When size of holding of the farmer is hicher,
all farmlng oparastions cannot be done using manual- or bullock

labnnrera, Moraover, supervision of +héde manual’ labourprs is

more leborious.‘ Hence lérge farmers prefor to use tractors,
Tawroer . . - - . A
. . - ’ 1] t " #' .

1.:Reddy V.Ratna, R.S.Deshvande &.5.B. Ka*e (1991), "Deter-
Asian T‘ctarvsmic

nire rts of Farm Mechanlzatlon in India"®
Davwesg'Vol TIITT, NMo.3, Po.k29-454.

2. Jose A.V. (1924), “Farm Mechsnisstion in_ Asisn Countries,
Some Perspeetive", Zcon~mic =nd Polivical '‘eekly, June,

A97 "'A.er .




Import antly, when other auxilirrv emdloymsnt opportunity
incregase scoeretty for agriculture labour is felt intensjively.
This l2ads to two impacts. First, it increases the wage rate
of lsbour. Second, this reduces willingness to work in sgri-
culture, since agriculture is onerous job compared to other

non-a2griculture work. However, one cannot strictly define the

factors which are responsible for tractor use. This will vasry

gccording to situstional characteristics. For instance, the
factors vhich are responsible for tractor use in Punjiab may not
be same in Tamil Nadu,

Development of Tractor Use @

Tractor use has been continacusly increasing since 1951

however, the rate of use of tractor is much faster sfter the

introduction of the Green Revolutisn or ¥AT, in 1965. It is
calculsted, for instance, that rate of increasse of tractor was
onlyv 3000 per annum between 1951 and 1966, while the some is
57000 per anrum between 1966 and’1991.

Development of tractor is relativelv slow when compared
to other modern machineries like 0il encines and =lectric
pumpsets. The number of 0il eneines per lakh hectasres has
incressed from 295 in 1966 to 2707 in 1991, while electric

pumpsets have incressed from 330 to 5028 during the same period-

(Table 1.1). But tractor has increased only from 7 lakhs to

811 lakhs during the same period, It is mainly bescsuse ‘of*
three reasors. First, for pumpset, land size is not s very

imoortart criterion, whereas size of land is an essentisl



,@eperminant for tréctor use particulsrly for‘?and.preparation

works. Secondly, .total cost as well as the maintenance costs

sre less in punpset when compared to tractor. Thirdly, %the

criteris followed by the banks to sanction loans for tractors

are more complicated comvsred to pumpsets.

“Table 1.l : Mechanization in Indian Agriculture

- e s WA e - - - I e L - e - - - e e s e - e e

G ) Tlectric Consump-
Tear (gi_ Tractors 0il Engire Pumpsets tian of
ha,) —=—=====%  Seeecceee—e e e- - power (XH)
I.akh Per Lakh Per Lakh  Per: P.2.' 000
1-kh No. l1skh Yo. lakh hec.
hao ha. . ha.

M eEm W wE WmE WS W ey mm  TE pm e mr mm ve mr = wmp . me  wm  mw  EE e Wa = ome e am

1961 ~ 153 ° 0,31 ° 20  2.30 151 . 2.00 131 ‘5.5
1966 155 0.54 34 L.€5 295 5.13 330 12,4
1971 166 1.43 86 15.57 942 19,00 1150 '30.3
1981 173  5.20 301 28,10 1623 43.24 2505 - 8L.5
1991 181 14.68 811  49.00 2707 91.00 5028  322.6

GCA =-Gro-“ Cropped Ares
Sourcs :" Centre Tor Monitoring India's Economy (CMIE, 19683), Basic

| . Statistlcs Relating to Indian Economy, August, P°mb9y-

There is no uniform psttern 1n develonment of tractor

across the country. States like Punjab, Haryana and u.p.,
together aCCﬂunted for about Eh per cent of tractor in 1990-91.
These states, however, have only about 20 per cent of the gross

cropuod area (GCA) of the country in 1921 (Tasble 1.2). This
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implies that the number of 4ractors ver 1000 hecta?es is much
higher in these States. On the other hand, Sﬁates like Rajas-
fhén, Madhys Pradesh and Maharashtra accounted for bﬁdut 35 per
cent, of the GCA but share only 20.8 per cent of the tractor
povuiation, This is mainlv becruse uf the lower irrigation
intensity (II). Ratio of Gross Irrigstad Area {7IA) to GCA is

hiesh-~r in Heryana, Punjsb and U.P,, and hence their share in total
tractor population 1s more.

For instance, the rstio.of GIA is 94 per cent in
Punj2b and 71 per cert in Harysns in 1960-91, Bo*h crovoing
int-rsity and irrigation gre significently higher in the States
like Punisb, Harvana and U.P. (T»ble 1.3)., Hence the evidence
seems to direct to the fact that tractor use is higher wherever

irrigation is available on large scele.

1.4 Impact of Troctor -Use on Employmert ond Yield

Impact of the use of tractors is different than the impact
of the ﬁthar vield increpsing innuts like fertilizers and pesti-
cides, Invuts like fertilizers directly increasse the vield of
crop, whereazs, it is not so in the case of trac-or. Ther- is
an on~going debate among “he reseasrchers regarding the massive
introdﬁcfion of tractor and its'impact on emvlovment. Thnre
sre meinly three srguments available in this regard. - There is
sn grgument that tractor use displaces the human labour snd
does not contribute towards increasing yi-.ald.2 It is eflso
belisved that tractor use is not needed in the countries like
Indis where, abundant of surplus human labour is avsilable.

Secord zrgument is agbout the introduction of “rsctor in culti-

——— — ——

For Footnote 0.2, please rofer to Page NoO.



Tatile 1.2 .i. Statewisd share of (ross Cropped area (GCA4), Groes
' ' Irrigated Area (GIA), Number of Tractors in India : 199

- e e mr e e owm W Em e m w e e e e mm em e e G aw we M wn W o wm s wm e wm .

State . GCA GIA Tractor Live- Working
stock . cattle
popu- .and
lation* Buffag=-

. loes?
1, Andirs Fiadesh =~ 7s1l & .69 277 8.7 8.07
' ' : (5) (3) (10) :
2. 'Binhar '5,65  €.79 5.12  F.A.T 10,8
PR (7) (7) (8)
3. Gujarst 5.58 4,70 7.51 L.l 3.99
' (8) (8) {€) !
4.~ Haryanas - '3.19 €.86 9,03 2.1 1,07
) (12) (6) (3)
5. Karnztska 6,33 .21 3,38 6,0 ° 5,48
(6) (10) (9)
6. Madhya Pradesh 12,87  7.17 7.63 11.7 1hob
A {2y (W (5y
7. Mazharashtrs 11,78 L.02 . 5.16 8.8 8.3
N | (3) (11) (7)
2. Punjab 4,04  11.48 23,45 2,5 2,05
e {10) (2) (1) R .
9. Rajasthan 10,45 7.53 3.03 10,6 % .85
il (L) (5 (1)
10. Temil Nadu 3.58 4,68 0.87 6.5 5,17
R (11 {e)  (2) |
11, Uttar Pradesh 13 .74 23 .80 21,60 15.8 16.66
: (1) (1) - (2)
12, West: Bengal 4.8 w;-3.0% 1.82 . 8.2 7.29
= (9 (12 (11)
T dis T 100.0  100.0 100.0 100.0 ° 100.0

-_—4‘-_-1;--——P—-———..-—-——i—-'-—r;_—-—*—_—‘_—...—

x 1987, @ 1982. .
Figurﬁs 1n brackets indicate respective rank of the ‘State 1in Lnala.

Source : Computed from CMIE (1994 )
A T $4



Table 1.3 : Relationship between Irrigation and Tractor in 1991

- e ER wm e R, M mm ms e W mm M R e Em M M @y A mm BE AE MR EE WS W B TR = ey e

Rank Tractor CI IT
per- 1000 '
ha.of

(b))  “eh (6) _ _ (7) _

Andhrs Pradesh
Biher

Gujarat

. Harvana
Karn=ztaka
Mudhiya Pradesh
Maharashtra
Punizb
Rajasthan
Tamil Nadu
“Uttsr Pradesh

Jest Bengal

Ronk M omer
t.ors
{2) _(3)
5 34183
6 63091 -
7 92541
2 111390
10 41640
11 94025
12 63668
1 289064,
8 98965
L 10707
3 266339
9 22129

10 3.10  104.3  124.7

oMo UM 0w o
_ N
- -
N A, ]
o
—
’._l
AvS)
»
w
[
N
»
Yol

[
N
=
]

O
h
[
[
m
0
-
n
=
[ ]

D

M M AR = T S o M @ Er % AR o e e G e Er S mm mE ey me AR AR AN wa BB mm d M

Q'
=TT

=
T

Sourcs : Computed from CMIE (1994),

September,

Cropping intensity; II
ket Sown Area,
Gross Irrigated Area

GCA

Irrigation intensity;
Gross Crooned Area

Basic Statistics ; States,
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hv§tion ard the resultant inc;ease in the totalfempldymﬂnt dsvys.
This ﬁaépén; in tﬁo'wayg i), Once tiootor is introdnced, the
cultivstion work can be finished in time resulting in higher
Eropping intensity and total employment will simultsnedusiy
incresse in sgriculture, and (ii) when demend for tractor
increases it will increase the emplovment opportunity iﬁ the
tractor menufacturing industry snd its sllied centres. Third
group srgues that tractor neither irdresas«-s Lhe crop's yield
_nor reduces emplovment opportunity, but i+ helps to reduce the
unnecesssry time delazy in each operation. |
'HoweVef, it is verv difficult to arrvive st similar con-
ciusion across regions and crops fpgardi“g the impact. of tractor
use. It depends on meny factors viz., iprensity of tractor uie,
type-of crop, time of use (lean or scasrcity m-risdy, howmuch
" of tractor time used, type of operation etc. Mormove:;iimpact

mapy not be similar for all crops% For instance, tractor can be

e —— e b S —————

2 {1} Shamsl Roy and Melvin G.Blase (1978), "Farm Tractorisation
on Productivity and Labour Employment : A Case Study of
Indian Puniab", Journagl of Development Studies, Vol.ls,

Ko.2, January, pP. 193-209.

B (ii) Agsrwsl, Bina (1983), Nechanigstion in Indian Agriculture :
-An Angl’tical‘Study Based on the Puniab, AII!&EEPEEIlsHers,
New Delhi,

(11i) Bhetia, Bhim Sen (1990), Adoption of Farm Mechanization
in a Develoving ®comomy, Daya Publishing House, Delhi,

3. Binswanger P. Hans (1978), The Economics of Tractors in
South Asia : An Analyticsl Review, ADC and LCRISAT, Hyderabad,
India .

L, Narayanaasoorthy 4. (1992), Impact of Tractors and Weedicides
on Y{eld and Employmeuv l; Sugarcene Mtivation, ngggg;_gg
Rural Development, Vol.11(3), May, pp.351-362.
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used rizht from ploughing overaticn to0 harvesting =nd thrashing
for paddy, uhpreas,‘the same is rot possible in crop. like sugzar-
cane with the present technology. Likewise, if tractor is used
.for trapsportation vurposes the raduction of emdloyment will be
less, while the reduction will be more for paddy »nd vheat if

it is used for narvesting operation. It is also because of the
fact thst harvesting operations beoth in paddy snd whest needs
more employmen* days. However, irn any crap; the adverse impacts
will incresse with the hours of tractor use.

It is easier to analyse the totnl emplovment in a perti-
culer region or arep after the in“roduction of the tractor.
Further, it is-obvious that whep the troctor is used, one can
?ind unnecessary feleys in cultivation. This further allows

lfgg_;ﬁ: ég;gcérop. Hence, cropping intensity snd employment
day's for rurzl labour will go up. However, this is not possible
for éll rhe crops particularly for asnnual crcps like sugarcane,
nlantations, grapes, otc,  Impact on smplovment days would be
more, if tractor is intensively used in all the operations in
thesga crops.

Second important argument, smong *he ressarchers is sbout
the yield‘incrpasing impact c¢f tractors. One cannot easily
separste the benefits of trecetor use in the yield of a crop.
Neadless to say, vield of o crop is determined by maeny factors
other than tractor use alorne. The studies available in this

5

.line come out wi;h mixed kind of copclusions. Some sfrudies

5, See : Binswenger (1978) for more details in this rezard.
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ﬁpgggdgipositive relstionship between vield and tractor.use,
"éhtié bthfrs found no significsnt relationship between gractor
farm gnd pon-tractor ferﬁs. However, tractor farmers uged more
jie}¢ ircressirg inputs like fertilizeré end pesticides. Some
regearchers argued that deep tilling by tractor reduces the
; weed problem.and incregses the moisture availability ﬁnriod
vhich ultimately helps in ircressing the crop:vields. .This is.
.not_possible with bullock plough, since the bullock drawn plough
¢an only reach limited denths.

-.Sometimes, tractor may indirectly help to incregse the
crop yisld. Modern varisties need correct quantity of ihputs
st right time. The important advantage of tractor is timeliness
of,the_oparationé. On farﬁ Developm;nt (OFD) works, sowing_and
applming inputs, can te done in right time by using tracﬁors.
~These would sometimes help in’inqreasing the yield of crdbs,
@n,ainpion,bo these, one.cannot avoid the use of machineries
in any competitive agriculture. Use of tractor is essential.
fqn,sqme-crops, since ihe biologi ¢al -sources of energy like
bullocks zould not cope with current requirements? Foodgrains
production has to be incrgased in all possible ways.to feed the
ever -increasing populstion. Gommercialiiation of ggriqﬁltupe
is only possible with machineries like tractors where, éoét-

-minimization is possible when hours of tractor use. increase.

e "
-1 - -

6. SinghRajinder and Karam Singh (1993), "Deamznd for Tractors
ihf?uéjab“ Agriculvural Situation in fndig, October, 549-555,

I
7. BiQSWBngQP:P- Hans (1978), ivia.
. - . :
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It is clepsr that tractors became a necessary inmut for
intensive commercislization of =griculture. The trecﬁors whi ch
sre availasble in the market are biz size (above 25 H.f.’ and not
suitzble for small and medium farmers. To help the sm2ll and
mediﬁm farmers, Central Government hes introduced 3 scheme for
the promotion of agricultural mechanization thrmugh small
traccors (18 H.P. PTO) in the Eighth Five Year Plan on a pilot

basis.
1.5. QOv:rview of th: Schrme

A shesdy ret- of arowth ir f:ra s-chanizotiom bre:me an
essentizl poirnt in'mrriculturul poliey formel:+tioa eosdeclzlly
gfcar th- sre=n ravolution. Th. znsc=ssity of =<uch »olicy was
1% meinly cu= o five foctors, viz,, {i) =asee of operstiirs,
(ii) time corsbrziunt, (iii) svtr-ss on 1-bour supsly, (iv) ni-h-r

anAd
cost of crbtle mzinben.nc.,Z{v) mulciplicity of th: sprratims.

- It wes nuet=d a2bove this nreciorizetion is : e¢:di 1l intznsive

sehivity (néd tharsfor- is pey v stric *h2 -ccess of smell

fermers to mechenizetion, As the -roblams 11 -%ive dr.ugh

o

Dowar, lzbour shoriac~ znd tim-~ productiviiy “icome seub s for

Keeping in visw tho rneed for mechaniz tion smong She groud of
emzll ~nd mergirel ferm:rs a schms or Dromo-ion >f sgrieultursl
m-chealz:tlon wes S<lien ud under th- C-.r:zl S-c.or sch~m-s dur-
irg th= v-or 1992-93. Tho sch-me involv-d suodlv of en-1l

-
ir.chers bolow 1L Pow-r plk~ Off (PI0) Horse Fovr =o *he

faraers with e subsidy of 30 p=r cmnc or to 2 mexdmum lisit of

*



i2

u.:S0,000. Initially, Sh~ sch:'me wzs s:ncticned on a zilot
‘basis for "he yoer 1992-93 a? wes ox: nC ¢ for on2 mere yzsr,
The major considoryti ns Tor p.réicipeting in “he schene verns
gs_follomsi
r 9 JUES ST ;le_j e Lor Che s c':p‘am.u‘: SCULG -l Ve o

lond holding in th- aizimum ond meocdrum renges

indic:%=d below by tiyoa 3f lond. _ ..
Sr. Typ= .f L=nd ITd sidum Hesximuam
10, siz» of siz> cf
holdizg hcld"ng

1, Paronni:lly drriesé 1. with
Pos~ibilicy of doublc cropping ‘
in she yur - 6 wer:s & peras

2. Trrigecion cviiledle ouly for ose -
Crop - r. i Perenui:lly irrigste ¢ .cres 12 gceres

b . . ‘ . .

3. Se2asonezl irrigszticr. aweilzhl= ]

through the puollc gourc~s of : s

irrigetion 12 scres 16 zer-ss
Lo Land unad-r neddy cultivetion

sacczsaively for ths l;st

thraa v=rrs 12 acres 15 geras
5. Reinfad 1am 1¢ scr-s 2l gcres

uidw-lirns for “ne Schrme. fovarrment of nchar shtre,

wmeit of Agriculsiure, Punae., -

2, A fezrmer owning a trector sarli-r eithar on
his/her nzie or in the ngms of eny of the

;embors of his/her family shell aot be eligible

o aveil tn+ ben:fits of the schemz, : .
i > arn *h- Schi-m2 Guictlines circul.-tead b"'

8, This per” is bis ¢
-

2oy rama-rs of Indie o2 the Govoran g sf Mihersshira.
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¢

3. Preference would be given to the farmers belonging
to th: Schedul:d Czstes znd Schaduled Tridbas. As
far ss possible 22 per cant of the total rllocaztion
should go o these grouv of f-rmors.

bhe Mahareéhtre Azro-Incuctri 's D-valodm=:nt Corporstion
(}22IDC) shall undertake %5 suprly <he tractor, -
“rgzilor, otiher impisménts, fartilizars, #%c., t2
the faormers under the scheama, MNAIDC shzll 21s0 B?
rasponsible for gftsr-s:les sorvice +nd training
the farmers. )

5« The b:neficisry shzll uncervzks o r=7zy the loan
gmcunt o the buuk in the stipulet~d priod end

will not sell the tractor to any othexr p-rson.

Apert from these, some oprregbionel guid-lines ere also
given by the Depertmsnt cf Agricul-urs, Gov:rnment of Mgharasshtra.
'Tﬁese ircluded : (i) *ha lorn applicotion of the firmers should

by th> banks cn 5 czs= %0 czse basis, (ii) the
b ]

2

be avzlu:te

-

subsidy woulad be transferred %o thz losn sccount and in no way,
it w11l reach the farmsr diractly, (iii) subsidy cen bg availed
by a grouy of farm-rs, (iv) down prym-nt or msrgin moﬁey would
be 15 psr cant of the total cost, (v) the losn roo:vment poriod
is uniformly fixed as 12 yozrs.

With these guidelinss tha scheome was implﬂmentéd durin
1992-93 or. 2 pilot besis. I% was confimad in She subssment -

yuerg. During +he first vo-r eof she iapl-montasion of Lhe
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sdheme, the Gofernment of Maharashtres could discribute tractors

to 230 beﬁ@ficiaries. Tha gpreac over the districts wss quite

i : PN - .

skewsd snd benrs g dir-ct relstionship with the demands put
forwerd by rnsoocdlva d1q+r1ct dL*hOPlLl“S. Ksshik and Koihapur

div151o ns’ rnc ive d the hlgAGSU share during th- first }eer of
tne implﬂmﬂnuet;on of the progromm=., In th~ following y=ar Pune

lelsion recorded the highest achicvement, followed by Neshik,

holhapur and Amgrav:tl Divislons. During the year 1993-94 the
tate Govarnmnnt ho6 »nut forth th» tgrgot of 514 tructors,of

whlch 371 tract ors could be distributad. The iner»zse was azbout

55 pnr cent over th sarliar vear, 3

3 . T S S PSS . . T 3 -
1.6 Chisczives of the Ssudy end Fethodslomy

-

'}

-

Keeplng in view qne mein focus of the schome ond its

1mp1emantatlon in the Stete of maharfshtra, tha present study

on 1mpact evslustion of the scheme was Saken up with the follow-

1ng obJactiVes :

l. To gssess the extent to which_the objectives of
th2 scheme have been achieved.

2, To evzlugte the Benefi:_ aceruing to small,
margingl farmers belonging to échnduled-castés
and Scheduled Tribes.

3. To assess the centr ibution of this scheme in

increasing agricultural production.

L, 'O gssess the impact of this swiguh over Lo

tractor on employment generstion.
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5. To find out the economic via?ility of the

T investment under this scheme,

With +he abova objectives of the impact eveluation study
of the schems, it waé deqﬁded shat two districts would be selzcted
for the purpose of the study based gn the maximun number of
tractors éistribut2d during 1992+93 , This hss helped_towards
bettsr gnalysis of the impact evzluztion in three ways. Firstly,
since the tractor is given during ihe yesr 1992-93, there is a
sufficient time gszp to renlize the beonefits of the trezctor
scheme. Sécondly, the ini%ial adjustimsnt problems ere over ard
the tractor us~ has stabilized in th= firm houscholds., Thirdly,
the process of such stabilizestion hes givan the benaficiarigs
experience to use the tractor and thus reduced the wastages.

Washik and Sangli are the districis which received largest number
' }

of trictors through the scheme during the year 1992-93, Out of
the total 230 trezctors sllotted during the yesr 1992-93, Naghik
district slone clainmad 6?'hrnctors as against 30 tractors distri-
bu;»d in Sancli district. Thus out of the 67 tractors given_under
the scheme in the two districts we selacted 37 beneficisrics.
Twenty-one bnnefﬁciaries were solech=d’ from Msoshik district snd
‘16 beneficisriss were from Sangli. Thus th~ samplz formed abgut
38 paer cont of the tosel baneficisries from the %wo districts.

Any impszct study eo-n bs approschad from two differ=nt

methodolozical viewpoints. Firstly, one cen compare the ¢ .

mtty

9. Ige objectiges eﬁg methodology of the study cre thes same as
unose ggre=d in’'the co-ordination meeting and circulated
AERC, Allshshad, ° kd
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b-nafits derived by ths beneficierids of the schemsa as compared
0 “he simil:r przramoteors among +he non-beneficiesries. This

!
approach is roferred to as 'with and without' approsch, <Second
m=~thod of ascnrtal Lng the impgcet is to °p11=+ the changes in
the cul,lvauion practic~s of the heneficiaries ﬂft@r the parti-
stion in the scheme. This agpproach is usually cclled s

cin
'tvefore énd aftar! approsch, sirnifving the chongas after parti-

¥

cipating in the schom2. 7j¢ have chosen hore to compare the
befors vrojsct situabion‘(befo;c ~he tryctorization) wi:h the
situgtion sfter tractorization, This glves a distinctive
adv%“uage in four ways. Firs-ly, th- docision—making,prqcéss

O thﬁ incdividuszl former undnrgdcs 9oenanmE nfﬁar peruiclpating
in Lho Progremme ¢#nd thersfore the comderison wiih non-beneficia-
ries may not irdicszbe g corrsct plcturc. Secondly, it becomés
very difflcult to find a non-b~noficiery hougchold slmost exabbly
with the simil.r characteristics as thet of the beneficiary
(Without the chenges, thot hiove texzeon plece dus to the schems ) .
Thirdly, +he peLtarn of irvestmant, risource allocetion,‘employ-l
-mnnﬁ, ebc., undarno 3 tategl change and these chse anages. can elvhnr
be in thes form of en incr-ment in the paremeters or a. dﬂcrem"nt.
Thus thesa do not offor on epsy compParability with tha non—
baneficiaries. Lostly, tha bensaficiasrvy group -~cts zs a complete
system of decision process an vhus i% helps to znalysz the
'cbanées within the system,

1.7 Eveluption of.tha Schemg Cbicctives

As zlrzsdy indicated the Govarrmont of Indis fixed
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certain criteris to sanction the losn for formars undszr this
scheme. The basic objzctive of the scheme is to promote m~chgni-
satien zamong small fermers znd sirce hhe very susll as well as
merginzgl fazrmsrs connot invest aconcmically in the scame the
lend holding size was incressad to fit +he IADARD definition of
smzll farmers. Thus tha guidalines issusd by Government of Indis
indicat~d the 2limibls beneficinri-~s ns thrsa who heve S to 2
acr»g of porennially irrige-tzd lerd. Government of lishar:shira
in its guid-linss regarding the sch-me incorporated Ilexibilisy
regording eligibiliuy criteric by giving differ-nt lend holding.
catagorinss as indicetad rerlisr. Th» flexibility in the eligibi-
lity criteris helped to extsnd +the bar~fits to more eligible
farmers but it also mgde it eifficull Lo chack tih? eligibilisy
under thz criterion given by thn Government of India. Table o4
shows tha distribution 6f the bpaniciariiﬁ in th: two districts.
: According to the sigze of hclding{be:eficiariws are a}most
ecuzlly spread scross the three size class:s of 1znd holding.
As mentioned above ths criteriz fer eligibiliﬁy was modifi=d by
the Government cf Mcharashtra to cover sessonally irrigated land
as wrll as land irrigated from the governmant sourc:s and rainf:d
grezs. Thersfore, it was difficult to check the cligibility of
;he baneficiaories to participste in ths scheme. Ilowevar, we
tried to ascertain thas ;otai size of land under perennisl irri-
gation in the houschold. It was noted that out of the total’
benaficiaries there were 26 hoﬁseholds roporting less than 3.26

heetores of irrigated ares under perennizl source of irrigation,



Tobl2 1.4 ¢ Distribution of Beneficiarics Accorulrg o .51 ze of
Lond Holding

T e my R e e e M o P T e e e Y e el S M s YR ER e e sm e e e

S, Lznd sige in llumber of bune- Porcontegs to total bene -
No. hoctares ficiarics ficiaries

: Woshik Sensli  MNeshik Sengli  Total
1. Upto 3.20 8 5 36,09 31,25 35.LL

2, 3.21 to 5.00 6 20,57 31.25  29.73

3. Above 5.00 . 7 6 3333 37.50  35.13

Tovrl 21 16 10c.00 100,00 100,Q0

- e am Em N Ee s ey e W SR wm Em e S S Wy S am ma  WE WE mm W g e S Bl S W

The remzining 11 houscholds heéd r=poriad more then 3,2 hectares
qof perenni»lly irrigsztod srea,., Ther-forz, nbout 30 per cent of
‘the beneficiarics were found ineligible but still derived the
‘benefits from the schame. This is possible beceuse thc restric-
tive criteria about the size of holaing provokas the farmers to
trsnsfer the lsnd by resorting to fregm:ntsiion., Thus one.
member of tha household, who spplics for the benefits of the
‘schame has the size of holding within the recuisite limit,
whereas, the totsl holding size of ths houschold is much larger,
At the time of irterview it wes difficult to seoparate such
holdipgs:qs the cultivation of the lsnd is taken jointly in the
houseﬁo]d. In view of this diffieculty it would be better to
rzduce the amount of subsidy and zllow the benafits of the
scheme for all the fermers or with a ceiling limit on size of

-'holdi@g-of che housechold.
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Another importsnt norm suggested by the Governmont of
Indizs wes thrt those gvailing the b=nefits should b2 the firs*
tim= buysrs of the tractor and in no case should heve owned 3 10
trachor now or ~uprli-~r in his nezme or in tho nzme of his family.
Though, most of “h> fermsrs did not repert having any other
tr;c%or other then thce one supplfed under the schame, there were
two cas=s from lNsshik district who hpd a trsctor ba=fore. Our
encuiries revezled tagh many such c:zses Mmev be thars but the
rospondrents conceeled the 1nforﬂﬂt10n ot She time of interview.
Furthor, the process of iampl-umentation of this eritaria, involv-s
an undertzking from the beneficisry to the off~ct that he does
not own g trector esrlier znd s ¢srtificste to thet 2ffect from
tha Block Dovelopment Officer. It is nmcasssry to chonge this
procéss or zllow z11l the applicants to av:il the subsidy based
on the limits on ths size of holding. The slternasive change
can b2 in terms of docket shest vrepsraa by tho officers of the
zericulturegl depertment, which would h«lp in plugging the
pilfrrage.

Among the major objectives of the scheme, both ﬁhe central
as well ss the state governments hove indicated thet o sizeaﬁle
portion of the ou*lﬁv should be us'd to benefit the farmers
bslonging o the group of Scheduled Castes or Sch~duled Tribes.
It was indiceted in the guidelires tranared by +he dedartnert
of 2griculturs Govarnméht of Mekasrazshtra thaot 22 pexr cont of
the 5obal outlsy should reach the beneficiaries belonging to

ths Schedulsd Custas ~nd Scheduled Tribes. From the list of
10, Guic »lin- s given by thv Governmont of India for Imple-

nentation of the C nsral Scetor Schems for Pranntion of Agricul-
~ural Mochs nis«flou, Annoxurs I, iten 8.3, p.3.
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bon: ficiari~s we nocad th:t only on~ bernefici-ry from Szngli
Ciscrict belonged to the Schedul~d Tribh= cetagory, Iﬁ muct be
© hewever, noood thet the two ~ligibility crit~ris nwmzly 6~8 acr-s
of pcrenniclly irrigetod lﬂrd znd 15 »or csnt down Payment, will
rot allow eny of ths Schriul-d Ciste or Schedulad Tribe‘férmprg
to avz2il she benafit of the sch?me. Fos% of the cu%EiVntors
belonging 0 thesae srovp of costes do not H:V? largs irrigated

Al

auncial. rosourcss recuir~d ss seod moacy for
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such invessm~ns er> also not aveilable wi%h then. Ther~fore,

it is net surdriging thot ther~ isg “ardly ony beneficisry belong-
ing to the Schedulad Czstes and Schedulsd Tribes. Thus it is
nacassary to modify tho crit=ri» for thas group of Schedul-d
Castoskand Schduled Tribes if it is disire:d “hzt th: fesrmers

b\lon ng 50 *h-g~» groups should be brrnafited undsr ths schzune.

O -

1.8 = Scope of :the Study :nd Limitstions

Th=2 pr«sent study is spr-ad ovar fivs é“ﬂotors. In the
prasent chopter we discu559d_the procees of mrchenizstion and
its impact 2s understond from various studios. The ijeciives

"werc’set forth for the purvose qf snclysis. (e © sve enalvsad
;tﬂe fratures of the schem2 znd iss design in the light of tha
objecrives. The grcord chapter includes éhq impsct of the schar
on varinbles relsting Uroguctlon. The imporﬁrnt compon~n4s
covsiderad hers sre coat of pro”uction, cropping psitoern =nd

qﬂange in prouuctzvity due Lo %hs schome. This'chapt;r is

followed by the analysis of tha impact on -mplovia:nt both for
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human as well ~s bullock l-bour. Vichility of the invastaent
through the finencizl vigbility snalysis is donn in the fourth
chept-r, Th= l-st cheptor includes » summrry -~nd conclusion of

tha study.

{e

Anong the» lizsitstions of the study, ws £1t four prominzat
limitations ~% the tim» of an-lvsis. Firstly, the studv is
taken up clmost wi~hin the first two y-rre fron th= star+ing of
the gcheme, Th-r-fora, the £l.ou of Benafi s acd ths cost might
not hav~ strbilised during such ~ ghert aorind., This moy lead

tn impreper <stimstion of tha #ipbility nf sch < =s well as ivs
impacﬁ.'-SHCCRGIY, tho:rasulcs of t1» studvy prhsin to g tractor
with 1% HP, :nd honce in no chse “hess rosul-s cszk 9o gensrelised
for other typ=s of trzehtors. The 18 HP tracter mes 3 good
flexibility in operstions but hes its own limit-tions. Thirdly,
tha sample farm-~rs form o v~ry low parc-rhoge of tho totel number
of tractor us>rs in the samdl: rogion, toough =h~ir proportion

%0 th~ totzl nuabsr of beneficizries is cuit» lergc. This does
not zllow us to generalise the r-salts for tr:ctor usars. Lzstly,
the'sample arez hos pgrzp2s zc “nez dominent crop clong with
sugarcsne, Thz shars of other crops is quite low and hance,the
results of the study sre appliceble morc in the similer crop

ZoNnr. 9.



CHAPT=R 11
IMPACT OF TRACTORIZATION OJ PrODUCTION

2,1 Introduction
Farm mechanisation in general and tractorization in

particular have an important place in modernisation of Indian
agricﬁlture. With the introduction of the Green Revolution,
there appears to be a steady increase in the demand for tractors
and accessories, ‘The improved farm technology has induced
farmers to adopt intensive agriculture which necessitatzs the
use of tractoré, power tillers and power threshers for timely
and efficient completion of farm operations, This is
particularly true in respsct of large holdings with a high
proporpion of irrigation, ' With the expansion of assured
irrigation &and introduction of short duration high yielding crops,
tractors have been found to be more effective than animai powef
in bringing about desirable changes in cropping pattern and
c;opping intensity, Furtheg, tractors can be used for several
activities like transportation, land reclamaticn, harvesting

~ threshing, etc, Tnese advantages partly explain the rapid
pace of tractorization in regions which have witnessod expan-
Sipon of irrigation and adoption of high yielding varieties

and remunerative commercial crops.

i In.v1ew of the above, the present chapter seeks to
present information related to input cost on,different crops,
totgl expenditure and total income. This chapter also inaiu@es
some information regarding the iampact of tractorization oh the
small size of holding comparing the situations before and afte}

tne'tractorizaticn.



2,2 Qperational Holding
2 !

.Size of holding helps us in -categorizatioh of farmers
for'thekpurpose'of analysis, The distribution of farmers
accordiqg5to their size of holding is presented in table 2.1,
The‘disfripution of land siz: Shows thut the majority of the
.farwers have land hoiding less than 5 hectares and they
cgnstitdte about.62 per cent of the total sample, Even in
the group of farmers having holding below 5 hectares those
with leass than 3,2 hcctares are in majority. Théy constitute
about 38 per cent of the total sample., The average size:of
polding was 5.95 and 5,86 hectarcs in washik and Sangli district.
It was observed that none of the farmers pﬁrchased land after

‘the introduction of the tractor. The distribution of land is
a}moSt equal aéross the three size classes but‘the"léfger'
sizeﬁglass of holding do not have high proportion of perennially

?

irrigated+land,

+

2,3 Livestock assets

Bullocks are the wain source of q;aught power
availa@le for agricuitwural coperations ia indsa, Th& stock
of théhanimals of different types would indicate the economic
stapgﬁ:of_the farmer, Table 2,2 gives the average nuaber of
animals ‘and their value per household in Nashik and Sangli
distrithJ‘~Thu total number of animals maintained by the
ﬁéusehglds was observed to be the same in both tne aistricts,
On an- average, a household maintaim:d near;y T anim&als, Out

‘of ‘the total herd striagth, 44 per cent were bullocks,
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Table 2,1 : Land Holding Distribution of Sample Farmers

——————————————————————————— - ey e s

Cate~ Size of holding wumber Percen~ Opera- Percen~ Average
gory (ha) of tage of tional tege of size of
Opura~ number  arca(ha) area of holding
tional of opera- (ha)
holding holding tional
holding

e Em e e WE e ew e me

Sample Irvam
mushlk district

N R e d e BT et ]

I Below 3,20 8 35.10 24,40 19.52 3.05
1T 3.20 = 5,00 ‘5 23,380 2,30 15,64 4,16
I11i 5.00 and abovea 3 33.10 79.80 53.34 9.98

21 100,00 125.00 100 00 5.95"

. W G . - - Sl S A R S S P S —

Sainple frou

Sengll district
I  Below 3.20 5 31,25 14,04 . 14.98 2,81
II  3.20 ~ 5,00 5 31.25  19.80  21.12  3.96
iII 5,00 énd above 6. 37.50 5.90 53.90 9.98

16 100 00 93, 74 100 oo 5.86

37 per cent cows and remaining 19 per cent buffaloes in Nashik
district. The corresponding figures for Sangli district were
33 per cent, 19 per cent wnu 48 per cent, respectively. The
number of draugnt niuvels maintained by the houschold was less
in Sangli district as-compared to Nashik district. This could
be due to the early adoptlon of farm mechaaization in the

study area,
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Details of Livestock of Sanple Fara.rs id
Nasinik and Sangli districts '

- Ew m N MM R &= e P Hm

- {Average por housenold)

-— -+ ww am

Sample from Jashik district Sample from Sangli

district
LivestoCk - =em—cccmmccc e et e ———
Number value(ds. ) sumber  Value(as. )
Bullock 3.00 19095, 25 2.19 13625,00
; (43.80) ( 45.40) (33.03;, ( 32.86)
Cows 2.5¢ 9475. 19 .25 8312.5C
S (36.79) ( 32.39; (13.86) ( 21.25)
suffaloes 1.33 6233, 10 3.19 19031, 25
| (13.41, - { 21.65, (43.11) ( 45.89)
Total 5.85 23309.53 6,03 41468.75
. (100.00; (100.00) (100.00;, (100.00)

Notes:, Figuires in parentheses are percentages to the total,

The totai investment of the sample farmers on different

types of animals was substantially higher in Sangli district

(s, 41409) cowpared to Nashik district (rs. 23510).

The

farmers ofhdangli district have invested azbout &4 per cunt

i . .

morg on the livestock, The major inv

<stment was observed to

be on draught enimals (about 45 per cent) in'mashik'diétric+
randion buffaloes (aboutbhb per cent) in JSangli district:JThus
it canrbe observed thaet in Sangli Jistfict the farmers'havg
_ﬁiversificd their investment in the animel power. We do not

find_ any difference in the stock of the houswvhold animals before

and after the introduction of tractorization,



2.4 Mechenized Implements

Muchanizaf;on of faruing is gquite coumon in both fhe
districts, but these two do not represent the nighly mechanized
districts of the state. Table 2,3 presents the nuaber of
wachines poer housenold for Sangli and mesiiak districts. The
major wechenized lmplcments with the farwmers were oil "cngincs,
clectric pusmp sets, threshing amucnine and fouder cutting
maciaine. ALwong these electric punp-s2ts «re woite freguent in
both tiw district. Tnus, Etac highost invoestaent is in the
wlectrict puapscts and if is 93 and 73.pchunt in Nashik and
Sangli districts.,

able 2.3 : Fer Houschold Muchanized Impluments on Sample
Farm 1a Nashik end 3angli Districts

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

Tupliments —m-—meccmmmc e s s e e o
Number Investacnt(3s. ) Numbc.r Investment(ds. )
0il.dngines 0.05 428,57 Lo -
| (2.18) . (2.01)
Electric Pump 2.24 20330.95 . 2.75 25958.75
Sets (97.82). ‘ (97.99; (89.£8) A73.17)
Throshing - . - 0.19 9375, 00
Machine (6.19) (25.44)
fodder Cutt~ - - 0.13 512.50
ing Mechine S (4.23) (1.39)
Total 2.29 21309,52 3,07 36846,25 .
(100.0) (100.00) (100.00; (100,003

Figures in parenthes:s are percentages to the tetal.
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Most of the sample formoers owned 2 electric pump sets in Nashik
district and 3 in 3angli district. The per houschold invest-
ment in  mechanized' iuploments was s, 21,310 in fdashik and

As. 36,846 in 3angli district. The share of investment on
Eothcr implements 1s relatively less except about 25 per cunt

on threshers in Swagli district, Taws it is clsr that in
both thefdistribts the foraers spent major cuount ofjmona§'on
irrigation related assets nanely irrigation panp suts, ‘Hore
also we huve noticed no difference in tiw stock of agricultural

implements after the introduction of iractor,

2.5 4rea Joder Major Crops

Theoretically it is argucd that tractorization induces
chenglé in the cropping pattern. But many & times the
strohg"factors are local conditions and factor as well as the
product market behaviour that dictate the allocation of afea
under different crops. Arca under major crops hoefore the
troctorization znd the changss ocourrad duas: to tractorization ore
pr¢§§nted in tablé 2,4, The table rovoeals fhat except ﬁor..
increase in arca under grapes in Nashik district and Jowar-
in Séhgli'district, no majgor chinzes occurred in other crops
dug'tb troctorizaotion., srea under most of the crops declincd
after tractorization in both iashik and 3zngli districts. |
Aléhqugh there wus an increase of 18,31 per cent arca under
grapes, yet the decline wes as high as 34.25 poer cent for
sugarcane,. 26.57 per cent for jower, 12,12 per cent for whest

and less than 10 per cent for the other crops. The change
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was more prominent from subsistence low value crops to high
value cowmercial crops, However, in Sangli district, there was

no significant change in area under gropes and sugercane,

The chenges in cropping pattern indicstes a shifft,
fﬁough slight, towards commercicl crops in terms of allocation
of zrez, Though the arca shift 1s not substential, it is quite
possible thut the comaercial crops may be claiming the large
shere of the totul resources, &Even the changes may zlso occur
in terms of groductivity oad intensity of cropping.’ 4s the
increase i1n the area is only for grzpes in nashik and for
Jowar in Sangll dastract and for other crops there is a decline,
it seams the troctor farmers have shifted some areva under
othér crops to the commerciel crops like grapes and Jowar.
Further, as the total cropped uarze 15 also declined an both
the districts, the tractor fariuers have eitner left some area
.fallow for next season or they have sold out a portion of

their land.

Furthar; ©8 far as total c;opﬁcd area is 6oncefned, it
is almost the same for Neshik and 3angli districts before
trattorization, being 7.02 hectares in Nashik and 7.01 hectares
in Saﬁgli-district. Out of total'cropped eree, orea under
grapes is ¢s high as 30,34 per cent befor. tractorization and
37.23 per cent ~ft.r the tractoriwuation in wushik distrigt.
In Sangli district, the zrce uader grapes is almost some
(around 31 per cent) beforé.cnd cfter the implementation of

the schene,
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"
Tzble 2,4 3 4area Imder Major Crops in Jashik and Sangli
Districts
! (in hectares/houschold)
Sample Irom Percontage Sample from Percontoge
Nashik district increasengSangli district increcse(s)
Crops @  ==e—mees ccsce——- OF  —memmememe ceem—e— or
. BY{ AT ducrecse(-) BT AT  decrease(-)
Grzpes 2,13 2,52 (+)15.31 13 2,13 0.20
( 30.34) ( 37.23) ‘ ( 31.10) ( 31.37) -
Sugarcane  0.73  0.43  (=)3u.25 1.6 1.16 0.00
f ( 10.40; ( 7.10) ( 16.55; { 16.69)
Jower ’ 0.83 0.61 (=326.351 0.70 0.83 (+)25 71
(O 1e2) - (. 9.99) ( 12.66)
sajra 0.45 0.42 (-} 5.67 - - -
( 6.41) ( 6.21)
Soyabean ~ - - 7.C7. .97 v’») 2,35
A : : ( 15.26) ( 13.96)"
wheat .. .. 0,86 = 0.38 (-)12.12 0.23 - 0,18 (~)21.74
Other Crops 2.22° 2.15 (=) 3.15 1.67 1. 58 ( ) 5439
( 31.63) ( 31.81} ( 23.82) (' 22. 73)
Total . 7.02 6.76 (=) 3.70 . 7.01 6.95' (-) 0.86
. (100,00, (100.00) | (100.00) (100.00)

- em wm  em T ] - mw ey e ew - em em e -~ - T s e M G e e mm e W L]

Notesg 1, Figures in parentheses are veorcentages to the total

2, BT - Before Tractorization; AT ~ After Tfaptorizu-
tion

_2.6'v Cropplng Eottern

TSR

The area under major crops cbove indicoted on broad
enlS A8 frwn aligcitiia.  un u 37sis of o roz shores unGer

alffurent crops especicliy unacr 1“ MlEgeTed i randed condaTidas

helps us to understana the changes 1n a=ttgr pgrsp_ctlvg.



30

Generclly the cropping patturn of the irrigcted area would be
different tnd is usually dominated by high value commercicl
crops as compzred to the low den3iiy subsisSienCe Crops grown

under rainfed conditions,

2.5
It mcy be abserved from the tebly/ thst grapes occupicd

41,12 per cent crec under ircigated coaditions in gasnik
district beforoe trictorization. Ihis hus increased to 50.7
per cont aftcr'the tractorizotion, Jimileariy, in oangli
district the arcc under grepes nas gone up DY asdut 2 per cent
points. Vegetoblos occupied second highest sacre of arsc
followad by sugarcane, wheat cad pulscs in Nashik district.
Taere is almost & uniform reduction in the area shore under
these crops ofter tractorizatioa, The decline wes quite shorp
in the casce of sugercane, The sharce of otaer crops in the
Eross cropped areea was very less, In Sangli district, after
_grapes, the maximum arca was under sugarcane {22.48 per cont)
followed by pulse crops (7.17 per cent), fodder crops (6.20
per cent), Jowar (4.35 per cent) ond wheat (4,46 ;or cent)
under irrigated conditions before furm nechanization, After
tractorization, the order was sugarcane (23:29 per cent),
pulse crops (5.43 per cunt), fodder crops (6.02 paor cent);
Jowar (5.02 per cent) and Soyabeen (4.42 por cent),

Under unirrigated conditions, Jowar.occupied meximum
crea (44,56 per cent) on the farms followed by groundnut‘ ‘
(25.00 per cent), Bzjra (24,46 per cont) and Rice (5.44 per

cent) before tructorization in Nashik district. There was no.
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ZEREE;E;E : Cropping Pattern on the Sanple Forus

(in hectares/household)

Sample from Nashik Dlstrlct
Crop: 8T AT
Iw Ulw I# UIw
Grapes 2,13 - 2,52 -
(41.12) (50.70)
Sugarcane 0.73 - 0. 43 -
) (14.09) ( 9.0u; .‘
Jowar - 0.32 - 0,61
(44.56) = (34.08)
B Bejra - 0,45 - 0.42
l' . (¢ii-.‘+6) (dB.L"GI
Soyabean - - - -
Wheat 0.66 ~ 0.58 -
(12,74 ( 11.67;
|
- fice - 0.10 - 0.16
: ( 5.44) ( 3.94)
Meize . - 0.01 - 0.13
( 0.54 ( 7.26)
fulses 0.48 - 0.21 -
( 9.27) ( 4,23)
Groundnut - 0.46 - 0.47
(25.00) (26.26)
Vegetable 0.81 - 0.73 -
- (15.54; (14.69)
spices C.10 - <. 19 -
! ( 1.93) { 3.82;
Othér fruits 0.11 - 0.07 -
( 2.12) ( 1.41)
Flower 0.12 - 0.15 -
. ( 2.32) ( 3.02;
Fodder 0.04 - 0.04 -
! (0 7(; ( 0-80) .
TOTAL 5.18 1.34 : 4,57 1.79
y (1u0 00, {100,00) (190,00)  {100.00)

Ccn‘td. s
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Table 2,5 ;Contd..

Sample from Sangli District

"""""" Y
Groups = semeecccsccooemosmooos mmmm e me - ————
. I» UI#* _ 1= UIw
Grapes - 2,18 - 2,18 -
| (42.25) (43.73)
Sugarcane 1.16 - 2.6 -
' (22,43) (23.29)
Jowar - 0.24 0.46 0.25 0.63
( 4.65 (24,36) { 5.02; (31.98)
Bajra - - - -
Soyabean 0.22 0.3 0.22 0.75
( 4.26) (45.9) ( 4.52) (38.07)
wheat 0.23 - 0.13 -
( 4.46) ( 3.51)
Rice - - - T -
Maize - - - -
( 7.17) ( 6.43)
GI‘Oundnut bl 0-51"" - 0059
(29019) (5‘95)
Vegeteble - ' - - -
Spices 0.34 - 0.27 -
( 6.59) ( 5.42) '
Other fruits 0.10 - 0.10 -
( 1.94) ( 2.01)
Flower - - - -
Fodder Q.32 - 0.320 -
{ 6.20) ( 6.02)
TOTAL 5.16 1.85 4,98 1.97
(100.00) (100.00) - (100.00) (100.00) -
Notes 3 1 Figures in parentheses are percentages to the tota
2 BT = Before Tractorization, 4T = After Tractorization
3.I# = Irrigated, UI®* = Unirrigated



change®found in the unirrigated crop pattern after the |
tractorization, 1In Sangli district, Soyabean occupied maximum
area in both before and after the scheme. It was observad that
ooyabea& and Jowar were grown both under irrigated and unirrl-
gated conditions in Sangli district., The total gross cropped
area was obsorved to decline ofter tractorization undsr botn
irrigeted and unlrrlgut 26, conditions -in Nashik dlStrlCt. H
However,-;n Sunzli district it increased from 1.85 hectares to

1.9?:ﬂéctares under unirrigoted conditions,

K The foregoing analysis reveals that grepe wss the
main'érOp under irrigoted conditions in both the districts and
Jowar was the nazin crop under uairrigated conditions in Washik
district znd Soyzbean in Sengli district, Further it reveéls,
farmers were allotted wmore area under cirops after tractorization
end reduced area under some less remuncrative crops in Nashik,
Howevqr, area under grapes and sugarcene was same -in Sangli
district before and after trectorization, The shift in area
after tractorization was observed only for Jowar under both

irrigeted ond unirrigected conditions in Sangli district.

2,7 Intensity of Cropping

The chunge in the intensity of croppiﬁg wes notibed
by many studias on tractorization. But @s indiceted earlier
in the unaly31s of arza allochtlon to Various crops, the
cropplng antensity is & function of many other variables other
than traCtOPlZutloﬂ. Moreaover, the presence of annual crops

*w‘l-l*

ln the bropplng pattern also uwake it difficult to compare the
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change in the cropping intensity. It can be scen from table
2.5 that the average gross cropped arec has declined in both
the districts znd os a rusulf there is & slight decline in the
intensity of cropping. The ;ntensity of cropping was worked
out as 118 per cent and 114 poer cent, before and after tracto-
rization in Nashik district respectively. This indicated 2
decline of about 3 per cnt points., The decline in Sangli
districc is however, quite merginzi, wWe are awore thaf, it is
difficult to base the conclusions shout the change in cropping
intensity especially bused on one years! deta, Moreover, this
factor tekes tuse for stabilisation zfter the introduction of
the’ scheme,
Table 2,6 ; Cropping Intensity on Sample Farms

District Average Average Gross Cropped Cropping,
size of irea (hz) Intensity
holding ===-~=a —— e o e e - -

(ha) BT AT BT 4T

Samwple from

1 Nashik 5.95 7.02 6.76 118 . 114
2 Sangli | 5,86 7.01 5.95 120 119
Averege 5.91 7.02 5.84 1;§ m1:6- N

MRS ST M m m ar Em R Em o ST MW ol W W R Ew FE ok e wm wm M wm M G em ae e

Note ; BT - Before 1ractorizotion AT = ofter Tractorizatidn;

2.8 Cost of Cultivition
Changes in the method of cultivation brings in
substanrtial changes in tie cost of cultivetion. Tractorization

indaces larger expenditucre on the cost of waterizls and reduces
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the same on - labour input. The reduction in oprocduction cost
’canqbe useélby efficient alloncation of factors of production.
analysis of the cost of cultivation of different crops before
ahd after the tractorization indicates the chenges in fuctor
;allocétions. These are presented in tables'2.7 and’2.8'for'

Nashik and Sengli districts resPectivéiy.

2.8.1 'Cost of Cultivation in Nashik pDistrict

It i1s indicated cerlier that due to the clanges in
mechanization end ease of operations the cultivator will vary
the nature and duration of the crop. In Nashik district, we
have both short as well as Long duration crops and both
commercial as well as subsistunce crops. Table 2.7 shows the
average per hectore expenditure incurred on various items of the
‘écost oi cultivation, It cen be observad from the table tﬁaf
| the per hectare expenditure has reduced on all the crops except
for‘jowér; after the introduCtioq 6f tractor. The redaction
1a thg cost of cultivation is larger in the commercial crops
and not so-significent in the scesonal crops. It is already
‘mentionéd that tractor is usad more for the anaual commercial
crops end hence the result is obvious, Inten:ive use of tractor
is s2en in the grape cultivation and this has caused a subé:
stantial reduction in tne cost. It is used for spraying |
peétiéfdes &d replaced a major cost of labour, The quantity
oirpgéticide used as well as labour input was saved in the

process.
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Similarly, the cost of cultivation for sugercans has
also resducad significantly eftzr ths iatvoductica of tractor,

The uge of tractor for suparcenz cultivetion is mainly for

the land prezparation a2nd transportation. s Lractor use

undsr sugareans wes quite pravalont 2vin bofor: th» scheme,
but after the introauction..cf ta: sciiene, ta:rs is sone
rationelisztion in its usa, In Heshik district the reduc-
tion in th~ cost was noicad specificali& ;n the grapes

and sugaircan? aind incigencally thar: wes an incr:ass in

=h? cost of cultivation of a few crops.

Contd,.,.
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' Tﬁble 2,7 3 Inputwise Cost Details Tor Different Crops for
: the Sample from Nasnik District -
(in rupees/hectare)

S e G R N W R TE M ST AN S M my EN WR wm W e e E RN WY S e M ey we W mm e

Crops Seed Mannure - fertilizer Pesticides
Grapes BT - 7957.59 6836, 50 18287, 39
{(11.04) ( 9.49) v 25.38)
AT ' 310.34 5114,94 2037, 64 15563, 68
( 0.48) ( 7.93) (12.46) ( 25,58)
Sugarcane 3T 5132,13 3000,00 3194, 9k 195. 40
(22,33) (13.33) (13.89) ( 0.87;
AT 575,92 1750.00 3442, 50 -
( 3.47) (10.52; (20.69) -
Jowar BT 170.40 1460, 23 721.59 -
( 2,46) (21.10) (10.42) -
& 171,19 2220, 34 661,02 -
| ( 2.23) (<5.87) ( 8.60; -
Bajra BT 155,13 1543 ,08 490, 38 -
| ( 2,96 (8.84)  { 9.14) -
AT 156,12° 1423,27 627.55 -
( 2.43) (22.21) ( 9.76) -
wheat BT 702,74 1034, 25 1842, 47 134,93
( 7.16) (10.53) (18.76) ( 1.88)
| aT  832.95 954,55 1412,88 -
| ( 10.70) (12.26) (13.14) -
Other BT  -833.37  2202.04 1963, 57 1436, 94
Crops ( 6.57y (17.35) (15.51, ( 11.32)
~T  980.81 2452,85 2447 .37 1556, 47
(" 5.43) (15.08) (16,047  ( 10.20)
Total BT 943,10 3723.37 3261.61.  .5824,35
( 3.17, (10.88) (10.97) ( 19.60)
<T  565.97  3090.82 4166,43 6314.84
( 1.34) (10.02) (13.48) ( 20.544)



- wmm Em wm G A B e WE  mE e mm WR AR e M em ek S s me WD em ww e AR AR S A S

Crops =  ~wececceccmece  cccccsccaccs sscemcascee
Hired Family Totali

Grapas LT 23857.59 1747,10 .25804,69

g (33.11) (2.42) (35.53)

T 22455,33 1122.41 23577. T4

| (34.80) (1.74) (36,54)

Sugarcane BT 6247,93 376,72 7124,65

(27.36) (5.91; (31.77)

oT 8147.43 705,09 83853.52

(43.98) (4,24 (53.22)

Jowar BT 1689, 49 796,02 2405, 51

(24.41) (11.50) (34.75)

AT 1764 .83 910.17 2475,00

(22.95) (11.83) (32.18)

Bajra BT 1440,96 537.02 1977.98

(26.84) - (10.00) (36.85)

AT 1388,78 667.35 2056.13

| (21.59) (10.38) (31.97)

‘Wheat BT 2479.79 1330.82 3310.61

{25.25) (13.55) (33.80)

AT 1567.80 143712 3004, 92

(20.13) . (18.45) (38.59)

othor Creps BT 2976.02 1087. 95 428588

: (23.45) (8.57) (33.77)

AT 3272, 04 1461,95 4733,99

(21, 45) (9.58) (31.03)

Total BT 9195,61 1208, 45 10404, 06

(30.94) (4.07) (35.00)

AT 10145, 77 1164 .10 11309.87

(32.83) (3.77) (36.60)

Contd...
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Table 2,7 3 Contd.,..
Crops Bullock Tractor Ozh;r- T I‘oi-:ai B
Labour " Expendi~ Expendi-

ture ture

Grapeas BT 575,23 1113.39 11683.37 72053, 15
(0.80) (1.55) (16.21)  (100,00)
T 411,33 1712.64 8784.29 64518, 16
(0.64) (2.65) . (13.62)  (100.00)
Sugarcams AT 79% . 25 2028, 14 1033,32  22420.63
(3.54) (9.04) ( 4.63) {100.00)
T 314,10 352,56 13044,37  16554,29
(1.839) (2.12) ('8.08) (100.00)
“Jowar BT 1023.40 555.68 5500.00 6921,32
| (14.86; (8.03) (7.22'y  (100.00)
T 805.08 759 .49 " 393. 31 7690, 42
{1C.57) (5.506) \J.?G) (1GG.G0)
Bagra BT £75,92 39423 421,15 57 o0
| ‘ | (12.61) (7.34) ( 2.26)  (100.00)
oT 1132,65 293,57 737.24  6431,84
. (17.61) (4.56) (11.46)  (100.00)
Wheat 3T 1087.67 620,55 537,67  9820.89
(11.08) (6.32) ( 5.47) (100.00)
uT 1098, 49 354,85 128,79 , 7787.42
| (14,115 (4,56) ( 1.65) ° (100.00)
Other Crops BT RLL, N3 633,47 '700 9 12601 84
C ( 6.65) (4.99) (’5.59)  {100,00)
AT 1030.92 827,79 1224,12 15254, 32
( 6.76; (5.43) ( 8.02) (100.,00)
Total BT 793,05 ° 9C4.75 3363.23  29723.02
oy 722,13 1006, 55 704,22 30900,59
(2.37) (3.26; (11.95)  (100.00)

aw G Gm e MR em e b am w m MR B we WE B ee e em Gk WA Am mm ww W = AR My e
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Inputwise Cost Details for Different Crops for
the Sample from Sangli vistrict )

{in rupees/hectare)

-_— Em ME em vk oy e SN ek W PN SR En  mk e R ME SR W mm Yw wp WE e Es an Es B S s W

Crops Seed Mannure Fertilizers Pesticides
grapes BT - 4428, 16 6591.95 25258,62
(6.69) (9.97; (33.18)
4T - 4729,89 7813, 22 23706.90
Sugarcane BT  747.31 795,69 | 3677.42 -
( 5.76) (6.13) (23.32)
oy 580.69 1107.53 3333.33 -
( 4.23) (8.07) (24.30)
Jowar BT  109.19 562.50 708,03 -
( 2,147 (11.00) (13.85)
AT 105.53 | 875.39 643,94 -
. ( 2.33) (1€.77) (14.65)
Soyabean BT  843.60 636,62 - 977.51 40,69
(13.59) (10.26) (15.75) ( 0.66)
(14.81) (10.73) (18.40) ( 0.58) -
Wneat, BT  743.61 203,33 2115.23 -
; (12.37) (3.44) (34.94)
b AT 1016.07 | b4bo, 43 2053.57 -
(12.56) (3.52) (25.38)
Other BT 1233.47 937,91 ' 592,16 37 .31
Crops (13.58) (13577) (10.39) (0.56)
(13.29) (19.01) (13.38) (0.50)

Contd, .
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Table 2.8 ; Contd....

- Eh WE O EmE R W SE  mm Ak M M SR s 2T RE e M EE AN A MR MR M B MR B ER AR W W

Mannual Labour

Leecps 0 e o ————— e ———————— tm—
Hired Fanily Total
Grapes BT 15123.56 1131, 39 16255, 45
' (22,36) (1.71) (24.57)
AT 11718.3%9. 1309. 48 13027.37
. (18.08) (2.02) (20.08)
.Sugarcane 3T 5355.91 996.99 6312,90
AT 15292,20 1012.63 | 6304 .83
(38.57) (7.38) (45.95)
Jovax BT 1800.89 373,56 2174 ,55
(35.22) (7.31) (42.53)
KT 1206,73 373,40 1580,13
| (27.20) - (8.43) (35.67)
Soyabean . 87T 1842,15 276,16 2118.31
| (29.67) (4,45) (34.42)
AT 1513.78 362,13 1875.96
| (22.76) (5.64) (23.20)
Wheat BT 1422,22. 293,33 . 1715.55
| | (23.49) (4.85) (28.34)
«T 1708.93 419,64 2123.57
(21.12; {5.19) (26.31)
Other Crops AT 1425 .,49 753,96 2185 .45
(21.40) (1.9, (32.79)
oT 1555, 31 L9k, 4 2149,79
(23.54) {7.03) (30.57)

- e e e e A S mm Es ap am WM e e ew fw RS RS T MR W A e wWe eW AR @w LW e AR

Cori‘td. .a
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Table 2,8 : Contd....

- mm e SR e A AN mE RE mA AN @R MM AE Sm sm W TR m MY W 4w M e mp  w i M4 mm e

Crops Bullock Tractor  Qther Total

Labour expendi~  Expendi-
_ tura ture

Grapes - BT 5753.27 390,80 12656.58 . 66154,.83
(0.87) (0.59) (19.13)  (100.00)
oT 204,02 816.19  14573.79 ©4871.38
(0.32) (1.26) (22.47)  (100.00)
Sugarcane BT 752. 50 209.68 483.09  12983.59
(6.80) (1.61) (3.76) (100.00)
AT 591,21 1240,67 562,31  13720.57
(4.31) (9.04) (4.10) (100.00)
Jowar BT 843, 21 221.88 433.09  5112.45
(16.59) (4, 34) (9.55) (100.00)
&T 361.68 295.09 562,31 L423,57
(8.17) (6.66) (12.70)  (100.00)
Soyabean BT 833.71 268,78 438.09 6207.71
E (13.43) (L,33) (7.86}  (100,00)
AT 673.08 575 .64 552, 31 6653.02
(10.12) (3.65) (8.45)  (100.00)
wheat BT 654, 4h 83,59 483,09 6053.89
' (11.47) (1.38) (8.06)  (100,00)
(12.80) (10.48) (6.95) (100.00)
Other Crops BT 917.01 183,42 433,09 6554 ,32
‘ (13.76) (2.83) (7.32) {100,00)
T 710.83 326.77 562.31 7032,17
(10.11) (4.65) (7.99) (100.00)

ELFY M sm 2w v Em e em wm es mw T mEm tv Fa R em am e % mm W U B mE e We % am L W M

Notes: 1 [Figures in parentheses are percentages to the total.
2 Bl - Before Tractorization; J.LT - «fter Tractorization
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: _
2.8.2 fost of Cultivation in Sangli District

Inputwise expenditure on various items in Sangli
ﬁistrict is presented in table 2,8, It is clear from the table ’
that the result of Sangli district are entirely different from
thoseiobtained for Nashik districf. In Nashik, almost in all
fhe crops the cost of cultivation has reduced, but similar
trend-ig not observed in San;li distfict. Here the reduction
in the ¢ost of cultivation was observed only for grapes.
Moreover, the absolute value 6f reduction is also smaller ip:

Sangli as compared to Nashik district.
! .
. The proportion of expenditure on menual labour even in

the-case of jowar has reduced considerably, The cost of'
Ci

cultiﬁation has incressed for most of the crops, Even for the
other minor crops.the total expenditure on cost of cultivation
has increzsaed by apout 1/5th of the cost before tractorizatisn,
,The‘qajar sacrease came from the higher us2 ¢f material inputs
In other words the scheme of mechanization helped in better
adoption of technology and induced towards a shift in input

. h
use,

2.9 Pattern of Tractor Use .
| One of the major changes in the cost of cultivation is
the use of tractor for different operations, 1In both the.
districts together the farmers have used about 2735 hours of
tractor in 260 hectares before .the introducticn of the scheme.
This:hds-increased to 7622 hours after the purchase of own

tractor thereby indicating, more than double ihcrgase in the

e
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tractor use, On an average, <ach tractor was used for about
." .
206 hours in the two seasons and avbout 30 hrs., per hectcre

after the introduction of the scheme.

1

The rate of use of tractor hours widely variad across
crops. For instance, in grapes, it incfamscd from 13 hrs,
per hectare to ©5 hrs/ha. between before and ~fter the acheme.
In Soyabean it increesed froam 5 hrs/ha.‘to nearly 12 ars./ha,
But, this hcs reduced 1 crops like Jowar and Bajra. The
reason for the iﬁtenSiVH us of tractor in grepe is that
the‘fafmeré find this sm&ll tractor im very useful for spreying
pesticides in Grapes., smong the various operations of
grepes, pesticides spraying is the muin and iwmportant operation

hence tractor useéis substantially higher in Grapes.,
{

The use of tractor also varies with districté. Use |
of tractor is siéﬁﬁficantly more in Nashik district compared to
Sangli district. The average use of troctor for all crops is
only 19 hrs/ha. in'Sangli district, wherees the same is about *
38 brs/ha. in Nashik district, Nashik's pattern of agricul-
ture is comparatively more intensive hence the tractor use
intensity is wore. Jmong the various operations, tractor is
mazinly used for spraying of pesticides in grapes, transbortation,
inter-culture for grapes, dry ploughing for sugarcanc, Soyebean,
bajre, jowar otc, in both districts,

i - .
Thus, it is clear that tractor usa is relatively more

in Nashik district{ than Sangli. snong the crops, us@ of tractor
is substantially:h}gher in grapes in both districts and in both

V¥
before and after introduction of scheme,
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Iabln 2,9 ¢ Pattern of Tracfor Use across Crops

——— e

(iverage Hours per hectare)

— E W AN ek Wl B Wm W WS SN my  am e vm v - - - - e v W st mm

Hired Tractor own Tractor Total
Reafore . ,fter Befors After Before fsftor
Sample from
Sangli Distract _
1 Grapes ©0.43  2.01 0.48 32,76 9.91 34,77
2 Sugarcane L,41 15,22 2,15 6.45 6.56 21.67
3 Jowar . 0.36 0.00 7.52 7.52 7.68 7.5
4 soyabean 2.85 4,58 2.33 6.85 5,47 11.54
5 dWheat .00 . 0,00 2,78 25,71 2.78 25,71
6_Others 1,53 1.34 3.23 5,00 4.81. 6,34
Total 1,70 4,13 5,26  15.02 6.96 - 19.16
Sample from |
Nashik District .
1 Grapes 0.00 0.00 16.29 84,72 16,9 84,72
2 Sugarcene 0.00 0.00 31,17 12,00 31.17 12.00
3 Jowar 0.00 0.00 12, 41 7.42 12.41 7,42
4 Bajra 0.00 0.00 14,36 3.98 14,36 3.98
. 5 Wheat 0.00 0.00 = 7.61 7.05 7.61  7.05
6 Others - 0,00 0,00 6.18 14,71 6.18 14 71
Total 0.00 0.00 13,26 33,063 13.25 28,08
Combind for i A
Districts
1 urapes 0.19  0.80 13.32. 864,12 13,51 64,92
2 Sugarcane 2,41 9.90 15.29 8.39 17.71 18,29
3 Jowar 0.14 0.00 10,42 7.47 - 10.56 747
4 Bajra 0,00 0.00 14,36 3.98 14,36 3.98
5 Soyabean 2.85 4.63 2,33 6,86 5.17. 11.54
6 Wheat 0.00 0.00 6,61 10.53 6.61 10.53
7 Others 0.56 0.43 5.12 11.21 5.68 11,69
Total 0.74 1,32 9,80 23, 28 10.54 30.10

" G M AR em e MM em em mE ER AR v mi mE mE m v e wm g gme aw wmm ew aw ma ww  sw wm  ww me

Note s 1 Before = Before the Schane
2 ofter -~ 4ftor the Scheme
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2.10 cChanges in Productivity of Crops

Tractor in itself is not directly a yiéld'increasing
input, but it helps in energy conservation as well as the
optiamum use of wanpower and other energy inputs, The proper
timing of operations, deep ploughing znd the case of operations
indirectly help in improvement of yield cue to tractors,
Productivities of d;fferﬂnt crops in the sauple region of
Nashik and dangli sre presented in table 2,10,

It is clear from the table that the productivity has

. o .L.u.C.Lud.l.
increased for .ajority of the/crops in both the districts.
~ntong the different crops a substantial increase was mainly
observed in the 'ouher‘croﬁ' group. wheat also record xd a

in Sengli

substantial - 1ﬁcrease in the product1v1ty/ Surarcane has
shown a slight decline in mroductivaty in asaik district and
an increase in Sangli. The productivity of jrepes has
increased in both t?e districts. The increasc in productivity
can pe attributed tézgzctors. fMrstly, there is an increased
use of purchased inputs and wherever, these inputs are used
in qptimum quantity, the productivity has changed upwérds.
Secondly, the tractorization hes heiped in cutting short the
time of operation &nd thus the timely applicaticn of inputs
helps iq increasing the productivity, Thirdly, the access
to information also increases and this helps in ootaining the
optimum use of resources.. Lestly, the swz2ll trzctor has
an added advuantage, most of tue farrers have expressed that
spraying pesticidices in righf tiine, by using this small
tractor, is the maii reason for the yield increase Jdespite e

reduction in thecost of cultivation.



Table 2.10

D D S A MR T S D A TR AP D S AN SN S s el S Ty S b G MR G Sk B S S W P

—-—-«-n———m---uu—-——n-d——-—--—-----——nﬂ-—--ﬁ—
. o em ew

Froductively for olffcrent Crops for Vashlk gnd Sangli District

(in uuintals/hecatrl)

- ..

o e L T YR TED WS D NS anp oW FER RGPS S wil

Main Product Percent- By_Product Fercent- Main ProdﬁE%—-EEFE-HE:--§§_E;SEGEE-§E;E:EE:
—mmm———smnm——— 302 e eeeeecaee— age | mmeeme ccdmmem— 802 . emeeeccca——— age
BT oT Increese B - LT Incrzase RT T Increase BT LT Increase
(+) (+) (+) (+)
Jucreasa Decrease Decrease "~ Decrease
(-) | (-) (-) (-)
Gropes  169.64 191,80 (4)11.56 - - - 226,10 253,10 (+) 8.27 - - -
Sugar- h . .
cene 98.%6 85.42 (~) 9.27 713.39 448,71(-)37.54 956.90 970.90 (+) 1.46 16.31 16.94 (+) 5.02
Jowar 22,92 2°.19 (=)(7.07; 1050.91 1415.25(+) 22,92 18.30 13,97 (-)23.66 21,12 15.25 (=)24.95
BC.,]I‘& 19:8C 15'-28 (-)(‘2063)1259-61 1163.27("} 7.65 - - hind - — S
Soyabean - - - - - -~ 18.30 18.39 (+) O 44 - . -
dhect 23,42 18,03 (-3{23.01) = - 0.45(+)100.00 18.89 . 30.36 (+) 6 .22 - - -
Qtner | ‘ ' :
Crops 14,30 20.77 +@3.74) 0.43 0.58(+} 93.55147.16 154,21 (+) 4.79 -

——7_,-&_.---.---—----—--—--—-—-—-——-ﬁ------u—u--—
T

Note: BT - Before Tractorization, 4T - after Troctorization

A
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-

Interestingly, the productivity of by~product has also
increased when there is an inprovement in the yield of crop.
This moy be true, since along with the better growth of crop
thoet wall not only increasy to help productivity but clso
sy-product. for instence, if growth of puddy crop is 3ood,

that will incre:se both yiceld ond straw vasue,

It 158 clear from the cuove cnalysis thet the yield
of mzjority of the crops hive 1ncreiscd after the implcmcn—‘
tation of tractorizetion scincue despite o reduction in cost
of cultivetion., Hence, it mzy be concluded that tractorisa-

tion hzd = positive impact on productivity of nost of the

crops in these two districts,

2,11 Gross Velu of Eroduction

The gross value of production includes tne velue of
crop production and by-product. The value of production of
cach of the crop is couwputed by multiplying the yield of the
crop by the selling pricc, Wherever, the produce was not
sold, the prices reported by the other selected faramers in
the village were taken for calculatién; The value of by-

protiuct was couputed @t the prevailing merket prices,

It is obvious tﬁut the total value of proauct verics
with duality of producces nd variety. More incresse in
production dovs not necesdsaily meoas nigher‘gross value‘6
Prodpctica, since it 15 wostly deterwined by the market

condition, It is evident from the table 2.11 that the zross
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fable 2,11 : Gross value of output of Maia Product and

By-product in Nasi:ik and Sangli District

(In rupses/hactare)

e " e Sm YA S Sy O R ew S By M ESE WY FE AR AN A EE WS S ma e am Am Wy R g WP My @ aw S

B TR SN ey N G b e SN A s SN S e amg G aem W D G s T IO Sup ) Snh A N S D S S Sy S S S fan S 4wy S N A VR D S Ry N T D e S

. Sy dep Y e e -

Parcent-
cge

Iacrease

ey Sy o= -

Percant-
2ga
Incrzase

(+)

L - - - - .. - - T ey - - - - - - - - - - — - - - - - bad — - b - - - -

Grepes
Suzarcane

Jowar

Othar
Crops

211255.35
72471,26
6036.93
6350,96

10989.75

35528,57

20G713.74

73076,92
6550, 85

6357.14

10511, 36

38232.46

(+) 0.83

(+)} 7.85

(=) 7.21

(~) 4.35

1204.54

1221.15

448,71
1470, 34

1163, 27

- mm e = e - ww — S e - e e — - e e - v s me ar wm em P Em am W — o ew -

Contdese.
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Table 2,11 {Contd.)

—-—-—.——m———----n-—q—————---.——'---—--

Crop Sampl: from Sangli District
Mein Product Percant~ By Product Farcens-
--------------------- oge el Dl - V-4 -
BT AT Incrzase BT AT Iacrzasa
- (+) (+)
Decroaase Dacrrase
(=) (=)
Srapes 220438,60 257313.22 (+) 6,70 ~ ~ -

Suzereane 59112,90 72102,15  (+)21.97 322.58 333.68 (+) 4.99

Jowar . 6585.71 4401, 06 (~}32,66 1857,15 1507,10 (-)18,85
3ajea - ) - - - - -
éoyab:an'- 17220,93  20310,8¢ (+)17.94 - - ._
ezt n‘:§358,§9 12500,00 (+)49,01 - - ;.j

XYhar

rops | 14998,13  18838.58 (+)25.61 - T

lot> ¢ BT = B~fors Tracterization

AT -~ Aftar Tractorization



Table 2,11
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¢ Gioss velue of output of Maia Product and
By-product in Nasiiik and Sangli District

{In rupses/hectare)

- - e e e = e - e wme em W L I - m am A W -— e - ey my ey o e - aw sm e

SIS A T S G VL S G N SN S AN S . g S G G S S ey S N NP Wy G TR S S S S S S e SIS S ey iy SN aly SN A S S S G e SN S M A S

Iacrease
(+)
Decrzacz

(=)

[

Percant-
ege
Incraase
(+)
Dncroace

(-)

— om - em -— - -~ -~ - - e - - = -~ - Em s We & -y SN M By BB EN M @ W WS = M wWw

Sunarcane

Jowaf

Bajra

Soyapaan
.

Wheat

thar
Crops

211205.35
72471.26
6056.93
6350,96

10989.75

35528.57

200713,74
73076,92
6550, 85

6357,14

10511, 36

38232.46

(-)10,71

(+) 0.83

(+) 7.85

(=) 7.21

(-) 4.35

By Product
BT AT
718, 3¢
1204,54 1470, 34
1221.15
13.70 4?-45
51,02 19.74

448,71 (-)37.5¢

(+}18.0¢

1163,27 (=)}(4.7

(+)30,14

(=)(38.¢€

i Em a3 Aw R m Sm A YA EE A ER e Em AR ar A WR W WP Sk A me e mm b8 e mw  mm  r wme s e wm

Contdesse
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Tsble 2.11 {Contd.)

M e e am o A EA A o MR WM M M M dm R eR S R TR e my T SE . e e M W

Crop Samplz from Sangli District
Mein Product Parcant~ By Product Farcent-~
--------------------- oge e DA e L Ll Vo)
BT AT Incrazase BT AT Iacrzese
- (") (+)
Decroase Dacraase
(=) ()
Srapes 220438,60 257313,22 (+) 6.70 ~ - -

Sugercane 59112,90 72102,15  (+)21.97 322.58  333.68 (+) 4.99

Jowar .- 6585.71 4401,06 (~)32.,606 1857.15 1507,10 (-)15,65
3ajra - - ~ = - -
Soyab;an'  17220,93 20310,3¢ (+)17.94 - - ;-
heat '58353.89 12500, 00 L(+)49.01 - - ;
Othar R ' ' ‘ ' :

Crops - 14098.11  18838.58 (+)25,61 - - -

Not2 ¢ BT = Baforz Tractorization

AT = Aftzr Tractorization
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value of output has increased in majority of the crops after the
implementation of tractorization scheme. The increase was found
maximum in jowar (7.85 per cent) followed by sugarcane - (0.83 pe.
cent)- and other cxrops07.07 per cent) in Nashik Gistrict. Inte-
restinziy, whenever yield rate increases the zroass vaiﬁe of
crops also increases excent for the otaer crops in Mashik., The
reduction in Ehe gro3s value éf production despite higher pro-
duction, mizht te due to the reduction of output prices in tke
market. This indicates that gross value of a crop produce& is
not determined only by JlELd tut conditisn of the market. There

" 3ignificant
is no/change observed in the sross valuve of output of grapes
before and after the acheme.

| In Sangli diatrict, the value nf output of mqst‘of the
‘crqps has increased after the implenentation of the ;gheme,
except for jowar. The yield of jovar has reduced after the
3cheme and hence the gross value has also reduced. %hile compar-
ing yield rate with gross value of crops in Sangli district,
particularly in grapes, the increasing :étézof yield-wés oﬂly
8 per cent but the gross value per hectare has increased nearly
_by ;7 per cent. This cauld_be because 2f the better market
condition for that crop. Tﬂus; it is clear from the above
analysis that the zross income of the majority of thé'crapa in
+ poth districts has increased after the scheme.

2.12 LKet Income from Arriculture

The scheme ~r mechanization waa intrnduced mainly to

enhance the ecoyodumic viadbility f the small farmers by
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increasing their net returns from agriéulture. The analwsis nof
the co3t »f cultivatiosn and the changes in the grass value nof
ontput indicated mixed trends acrosss crops. rThe clear pictwre,
therefore, can ﬁnly'be obtained {rom the analvsis »f the net
income per hectare from the acheme a3 compared to the a3ame
teisrre the implementation »2f the aschreme. hese we have analyaed
the net iacome from agriculture incluting tne by-products,

2.12.1 Net_Income oI Different C.ovs in Mashik

 — A e it e — ity . —p—

The details of per nectare toial expenditure, tntal
income and net iucolie I eacih crop tefirre aind afcer the imple-
iientation >f tractor scueme are presented in Tarlie 2.12. It can
Le »stgerved iroi table u:at except I-or other crops, the net per

hectare incorme naa increased in all crops. In terms »f percen-

tazes, the incrcase vas fyund marginal in jowar (3.36 per cent)
and bajra (declined). The rate >f increase f net incime is

relativeiy less in grapes and su&aréane. However, in absslute
money value, it increased about ns.. 6800/ha. in grapes and
Rs,"6000/ha; in sugarcane. The increase in net inecome has
sccurred bebauaé 2f reduction »f cost ~f cultivation on one hand,
increaase 1n yield rate »n tue sther., These two factors helped

to increase the net income of each crap,

It is interesting t» note that althou,h there vas a
decline in total expenditure as well as the total income »f
wheat aller the aschere, Lae increase‘in{ﬁet income of this erop

Cthange in
was ma;imum (43 per cent). On the vhole,/the per hectare net

incowe of all principal crops grown in Nashik district has

shovn a positive sizn after the tractorization scheme.



3 Income and dxpenditure Patterns of Different Cropa in Nashik District

(In aupees/hecta¢e)

-.,-—-—--—-——--———-n-—---—--———_-——-n----—-——

72058.15
2?428.68
69?1.5?
5367.88
9820,89

-

12691.84

. —— o —— ——

Perce-
ntage
Incr-
easze(+)
Decr-

“ease(-)

1 64518.16

156634 ,29

7690.42

6431.84

- 97387.4%

211205, 36

73185.66
7241.48
3072.11

11003, 42

32579.55

20971374
73525.54
2071.19
7520.41
1055692

38252,19

Perce-
ntace

. Incr-

ease(+)
Decr-
eaze(-~)

+9.27
-£,.83
-4 006

+14,.83

158147.21

50760, 58

319.56

2704.23
1182.53

1¢887.76

g S e e oy -

1458598,08
56891, 35

330,76
1088.57
2769.39

G Em s R = ms R e A e S e e e Em o M oam B oan e e % ae o am mr e R A A e Ee S e W am me me @ em

paf. - EBefore

3090G.50° +4.02
o a -
Tractorization;

82600.46

95735.49

+13.72

Now: -'After Traétorization.

(44
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2.12.2 Net Income of Different Criops in JSangli Digtrict

Tatle 2.13 presents per hectare tyrtal expénditure, froas
income and net incoae befare‘and'after the tract-rizatisn for
vangli district., It is clear from the table tiat tlie net income
a»f each crop has increaged after the scheme in Jangli district
except £ r jowar, Amﬁngloffer cr%ps the inecrease vas noted in
wheat-f21loved tv ~ther crops. . The increase in the per aectare
net inc e f:r wheat was as higzh as 89 per cent. There are
changes which can he c-bserved in the pattern >{ net incoue
acrs33 different crops and tetveen therdis;ricts. Far instance,
the increzse in net iacome is aukatantial in jorar and bajra in
Nashik digtrict. <The increase in net iancome is only 5 per cent
even in important crop3 like grapes. bLut in ovangli district the
net incame'of wheat and nther craps has incieased subatantially.
JInporiontly, tne increase in inézme from ;rapes is more than five
times of that from Nashik district. FLowever, the use of
tractor is n»st that high in bSangii district. B

Althouzh the net income per hectare for crops like wheat,
bajra, sugarcane, etc., has increased subatantially in terms »f
percentages the abasnlute value- is much higher f{or grapes in
both the districts.. Additi~nal income generated through the
other minor cr~ps i3 relatively less compared t~ the additional
income generated thraugh grape cultivation..

2.13 Impact »f the Scheme on Small Farmers

The focus »f the acheme was to introduce mechanization
in agriculture and at the same time provide opportunities to

small and marzinal formers and vweaker sections =L the saciety.



Table 2,13 t Incore and ixpenditure Pattern of Different Crops in Sanzli District

Grapea
Jugarcane
Jowar
»Qyatean
wheat

Other
cropa .

66154.83

12933.59
5112.45
6207.71
6053.89
65654.82

——— g — o

64571.93
13720.57

§429.57

8050.88
7032.17

220488,9
59435.48
8392.36
17220.93
8383.8¢

- 14998.13

——— —— o —

357313,22
72440.86
5508.16
20310.99
12500.00
18838,58

(In iwupeea/hectare)

____..___-—_-—--—-——-———---n——u——-——-n———-—-——-—-

Perce-~
ntage
Incr- .
ease(+)
Decr-
eage(-)

+16.70
+21.88.
-29.,60
+17.94
+49.,01

+25.61

154333.67
45451.89
3280.41
11013.22
2335.00
8333.31

192441,34

58720.29

1478.39
13657.87
4409.12
11806,41

- ey s SR am  wh e e SR e mm  we G ok e

+88.83
+41.68

- E owmer wm o w wm m m oem o om o mle & om e e e

How - After Tractorization.
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Aaecng the directives ior the écheme inplementation issued, by
,the Gdvernuent of India and also foliovwed by the Governsent of
tiaberashtre, 1t waa indicated taat about 22 per cent of the
SChEwe allecabioh,shauld ¢d5 t> the weaker secti-na. we have
seen earlier that tie design »f the scheme did not clearly |
alloved the access »f tiie weaker 3ectinns >f the cultivating
claas. DBut amng tle bencficizries there were wdore than tne-
third cultivatara =ith ﬁﬁlding s3ize less than 3.2 hectares. (The
naxiium land holding permitted under the scheme vith perennial
irrigation.) The f~cus ~f enquiry herv is t» ascertzain the
benefits accrued téhthg_f;;mefs belanging t» this group.’

Tatle 2.14 gives the gross value »f the total productioan
7f all the croaps, expenditure incurred z:nd net incme for the
tv9 sample repgisns aecross the 3ize classes »f hnlding, The
size-productivity relatiosnship is poraitive in Sangli éiatrict.
But the incremental income generatcd in the lowest size class of
h>lding is highest as compared with the other size classea. The
increase in the net income_haé come mainly ~ut >f the inerement
in prnduction, thouch the c¢ost naa reduced slightly. The smallest
3ize class has the increment »f about i&5.14000 per hectcre as
compared to lis.18000 per hectare in the larz:st size class. The
results ~f Nasnik district arcv not exnctly tie same. In fact
in Fashik district the not income I t.c l-wist size class has
rcduced ty abrut 5 per cent,  The wmiddle size elass has the®
hirhcst increment ~f ak-~ut 50 per cent twor the hase line.,

dmon; the tw»oy districts, the per hectare net incame/

profit ia rilatively more in sangli e~mparcé to Nashik in
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Tatle 2,14 ¢ Oizewise Ingome and pren@itu;é Patﬁerﬁ for vsangli and Nashik Vistricts (ks, /ha)

Total

belom 3.20 ha, T 68129.51
(~,.79)

al 83655.17

3.20-53.00 ha., T 153595.87..
(21. 19)

AT 186642.56

Above

-— - - - - - - - - — - - - - — - am wm - -— — - - -— =y -

5.00 ha. LT 84872.29
(12.68)

LT 05632.80

All ET  100322.36
(16.82)

al 117154.93

--—-———--————---—-——.—————-————

Hoteg 81,

ET - Before Tractorization,

Total
Production sxpenditure

— __,-_-—-—-——-——--—-——--—-——-a—-—-——-——-———-u—-—-
-

37839.91
(2.45)

38801.90

44131.49
-2.06)

45268.42

23375.81
(~1.59)

23003.11

Net
Income

30269.40
(48,18)

44853,28

109814.38

(30.55)

143373.14

61456.,48
(18.10)

72629,70
69929,70

(24.63)
87152.01

Total

110695.10
(1.89)

112780.20

103500.00
(22.70)

127000.00

68713.82

(18.95)
81737.80

82600. 46
(16.68)

$63835.87

AT - After Tractorlzation.

59317..4
(16.63)

41775.37
46248,44

(-11.65)

40855 . 2’
;4
0

&

23208.
“(6.21

24649,
29540.96
(5.31)
31110.82

—— e e W e e

. e G S R i i S P S G S SR Y P A SR S S i e g ——

Total
Production uxpenditure

Net
Income

74875 .36
(-3.17)
71004,83

57251.5
(30.47?

B86144.78

45505.18
(25.46)

57088.75
53059.49

(23.02)
65275.05

2. Figurea in hrackets indicate per cent -incrzase over the base observation, .

3 Income and" expenditure arriv

a3 the denominator,

€d here i3 arrived by taking net cropped area

LS
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toth thie situations. The per hectare net pr>fit is absut
~3.,21,800 higher in sangli compared to Nashik, This i3 due to
tw> reassnss firat, cangli Iariers anave coincentrati-n of high
value craops. They have lar-er share ~f area vnder grapes.
~econdliy, the cuwality »f srape3 is als3o tetter in »angli
discrict, Dut the difference in the differential accruals »f
increzeatal inchame acras: size classes can re attridbuted aainly
ty the level ~f c¢oumercializatizn »f zgriculture in Nashik as
asaianst that in oangli.

Ty gux up, it is unambtizurusivy c¢xmficmed hy the above
analy3is tiot intr>ductisn ~f amall trazct r-has inereased the
productivity and net inccme »f the majority >f the crops in.
bB~th the sample districta. Tﬁis inaeg =2l13o reduced the cist »f
cultivation substantially in crops like rrape. The intr~ductiom
7f tract-or has helped farmers_in many unaccnuntatle and
indirect waya - timeliness, t~ >verc-me lab»ur scarcity problem,
for quick work, etc. If ve cwid value these tenefits, the

total teneiits »f the tractiur would e more always.



CHAPTER ITI
TPACT OF 23ACTORIC _!‘LION CN WILOYHE T

This chaopber includ~s thes anslveis of the impset of *he
1s. of trectors on smploym=nt in sgricultura., The chenges in
emalo?mwﬁb brfore gnd of tor thn insvroaduction of *h-~ echeme, for
Yeh manﬁ;l :nd bullock labeour-rs for Jiffer~n- crods zr analysed:

nare. As in ths earli r cazdtar, thoc sizlysis hera has haean

- . - e > -2 b TR . .
abha2u3t 3¢ 3eporaLely for Hosilii cnf Senzlii districys e well =8
conbhin 4 Sfor Ywepih Yl dietricous. Imrret Anm Fomdl bour znd
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o
]
-
o
o
n
o]
ct
O
H

hired lszsbour is sedoratzly studi-~d Lo vndors.en
troctor uge In tics® two sepnrate zroups. Sinil-rlv, sh> anelysis
hee 3lst b2on und-risken for bullock laboinr input.

3.1 Argresate Chansze Employmont

It is clroady indicaotod uhini irmrnet of trac.or use on
sudloyment canroh h . th» spne for 211 th» ereps mud in a1l the
ragions. Headlzss €0 sV Lhat nanv situgtionsl factors p_ oY an
impor* 2% role inthis r-sprch. % is r-crssary to look into
the ovar 211 distribution of the total mploym-nt days across
the crops baforn ths componentvise anzlysis. T:-bla 3.1 pr:sents
Yhz disuwribubion of zmploym-nt doys across €iff:rent crops. It
is cleor from thz toble that nbout 65 %o 70 par-cwnt sf the
meauel labour dz7e vwors hpent en gr P2 culwivestion in beth &
Gistricts bafor- the intreduction of =his s»ecinl schuie. The
sgr<g shzre of zrepis is in tkh» rante f 30-35 var cent —d it
accounts for about 70 p-r ¢ ns shrro of 52 %ob-l “ﬂPTOYMGné. .
Thus grepe is =n important crap in Prwicing employn-ns

ovportunity in tiirs? tyw districts., Thors ig - veri-sion

|t

n
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Tsb lr 3,1 : Distribution of total employment davs across

diff»rent crops in the study araa

———'———-—-——-—-.-__-—--——_——ﬂ—---—-——
-

— - e e ———

il=nusl Labour Da
Farnily Labour leed'Labour ! Totsl

AT BT AT BT AT

R e e R em S M me WM mr MR me e e em Er G e ek SN SR M pu  me S R G R am e A

1. Grzpes 31.10
2. Sugercene 156,55
3. Jowar g .00
L. Sovebran 15,26
6, Whagt 3.28
6. Cthers 25.v9
7. ?otal 100,00

NASHIE DISTRICT
. Grapes 30:3L

1

2, Sugesrcens 10.40
3. Jower ll.Sé
ks Bajra 6.1
5. lheat 9.40
6. Cthers. 31.63
7. Total 100.00

3137 43.74
16.69 15.0
12,66 L .61,
13.96 .39
2.59 1.7
22:73 26?h0
100,00 100,00

37.28 A1.51
7.10 12.91
9.02 7.38
6.21  3.69
€.58  4.98

31.61 28.36

100,00 100.00

4k3.26 75.08 69.78 72.16 66.5
21,27 11l.42 13.00 |11.76 14.C
6.07 2.41 2.70 2,62 3.1
6.37  3.83 3.8  4.26 3.0
1.4 075 095 0.85 1.
21,38 6.48 10.39  8.35 11.7
100,00 100,00 105,00 100,06 1Ca..

53.94 69.90 66,92 67,44 654
7.73 775 6.39 . 8.9 6
hoSL 18,45 2,22 2.33 2.
2.58 0,72 0.75 0.98 O.
3.86  1.85 2,22 2.1 2.

25.21 13.88 17.20 15.17 15.

‘-.---.-.-n—_—-——--—-—----—----——-—ﬂ!
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(in percentage)

erops U Burocs paims maYs
Own Bullock Hired Bullock Total
e AT B A
SANGLI DISTRICT _ _
1. Gropes 23.22 9.42  24.68  17.2%  23.47  11.73
2. Sugercene 13.55 17.15  27.93 2471  16.02 10,39
3. Jouar 11.95  11.59 3.69  6.32  10.57 10,03
L. Soysbesn 14.36 15,22 27.27 25.28 16.58 18,19
5. theat 3.35  6.04 - 230 278 L.93
6. Others 33.56 " L0.58 16.24 24,13 30.59 35.71
7. Totel 10,00 100,00 190,00 100,06 100,00 100,00
{HASHIK DISTRICT |
1. Grapes 11.62 2.21 - - 11,62 g.21
2. Sugezrcene 11,73  12.94 - - 11.73  12.94
3. Jowar 419 634 - - 119 6.34
k. Bojra 0.8, - 1.16 - - 0.8 1.16
5. Vhest 6.66  9.25 - - 6.86  9.25
6. Others 57.86  57.72 - - 57.66  57.22
7. Total - 100,00 1Cn.00 - - 100,00 - 100.00

Hote: = indicstes nil, BT - Before Tractorisation,

AT < Aftn~r Tractarieation
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- -

thé'aiSUriBution of emvloyment doys boaiora and sftar the schome.

v

ThlS 1mpllos thet thz tractor use has altar9d tha strucbure of
emoloymoqt snd thls c=n be autrlbLuﬂd to thn scknme. |
The use of femily lpbsur for grape cultivation in Sangli
dis;rict Nag noag cnaﬂgﬁd significratly ai%wr "he i od%ction.
;

of tha schums +=r=gs, the draportion of nLr~d 1-bour for grzDe

culiivetion hes coite down Wy ~bwut 6 poinss. this lmgllﬂs tLat

treetor tes v oJuesd the hired lebour Jars. haw“ver, “nls p t%esrn

is slightly 4iff ront in “he ccso of Heshik district, whore

émﬁldymﬁnt Gzvs for grepo cultiVLtién nEva i~cressed iﬁ_ the céee
gf{fsmily bour, wniie reduced in h red Lsbour by about 3 p01nus
;fter stprfing ch» usa of uractors.
‘e 4 Inm the cese of bullock lgbour use, the pichure is.quite
d*fforont for two r~gsons. Firstly, there zre crops. like grapns
wd sugsreane ich do net renuire intensivs bullock use. Furuhor,
Jhﬁ bulleck labour is us¢d mzinly for land pr a2pgrations, _Secondl?,
bullock lEDOur is directly substituted by ,rvc,or use both under
tho farm opergtions as well @s for trh.snor+~*1o". But for the |
ch?s like pulses, oils:ads :ué low value cureszls, the useiof
bullock i- bour is still previlent. It is int:irestieng Lo note
uhat the prectice of tihe hirirg of the bullock lobour is nov

nravslens in Nzehik-district, possibly due %o the higher level

Lof cormeycizlisation. Most of :hz farmirs clther own the trecter

g

«nd sbill moirs:in sufficl -n.ly large livestock. Moreover, the
proportion of sr .o plloceted ©0 grzpes is nigh~r in "asialk =zs

comnﬂrﬂd to S-ngli dﬁsrrlct.
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The distribuﬁion of employ@pnt dorys coﬁbined.fgr both
the districts is giv-n in Teble 3.2. These results ere slmost
similar %o those obsarved in ©oble 3.1, Thig indicsi»s no
spacific variztion in the nethern of smplovany brtween districts.
It is cl#ar that lsrsar wmplovment is cr-stad in grape cultive-
tisn as comegrad to tho ohlinr Ccrops.

3.2 Lhenges in Ferily -nd Hirad Lobour

To undﬁrséand the resl impact of %ractor use on por nectgre
smploym:nt dzrs, w.: Lave gnelys=d the chenges in fanily and hired
lsbourers for both thz districis. This is myinly donz to under-

s5-nd how th- impact of tractsr use veriog botwesn districhs.

wages ?aid varvy across the districts, villeges snd even

smong frraers. The veristions are glso there ir the typs of
SEVIICTS S (kind,.cééh,-con,*oct, AC o) o The zversge wege rste
n=id 50 male laboursr works out to be Rs. 30 per day whaaress,
the g:m: for fermple isbour is Rs. 20-25 per dayﬁ Howavs>r, the
woz2 rata for both mele and f-uwals us-d go up by about Rs. 3 to
5 vhen there is 2 drmend ﬁr Icularly during the inritigl s-usson
of =he.erop and raorvesting period. Som“times,-fermors'used
vring laboursrs from th- n-sroy villazhs t8 mast vha labour
demand durirg scorcity pericd,

Tabl~ 3.3 shows wha drtnile of eaplovment prr inrctare for
S?nﬁli cistrict for the impor-snt crops, It is cl--r fron thé
ueblf hat per h:ctere eaplovil e deys, is siguilicensly hi%ther
for grepes tﬁﬁn 3ﬁy nthar crops., Thire ars mainly two reasons

for this : First, -grape is ¢ »urennizl crop hernce .nturallY
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rckle 3 2-Uistr1bution of employment days for different
' crops ¢ Totel both Nashik znd Sangli districts

Jiop Area ' Msnual Lebour Duys

Frmily Lobour Hired Lebour —  Total
BT - AT I BT - AT BT AT BT &
1, Grepes 30,66 34.66 42,34 19.96 71.74 68.00 69.12 65.
2. Sugarcane  13.09 11.29 13,72 12.78 9.05 8.95 9.47 9.
3. Jowsr 11,02 10.62 6.35 - 5,00 2,05 ' 2,40 2,43 2.
Le Bajra 3.62  3.47 231 1.62 0.46 0.6 0.63 O,
5, Seysbosm  6.63  6.16 3,13 2,37 1,36 1.23 152 1.
€, Whess 6,70 5,92 3.78  2.96 1.46 1.73 © 1.67 1.
7. Others 25.27 27.86 28.36 25.21 13.88 17.20 15.¢7 18,
Total 100,00 100.00 100.00 100,00 100,00 100.00 100,00 100.
Ccop . _____ Bullock Pairs Dovs
Own Bullock Bir~d Bullock _____ Totegl .
BT AT BT T BT AT
1, Grzpss 14,18 8.47 24.68 17.24 1L.6L  9.18
2, Sugarceme 12,13  13.63 27.92 2471 12,83 1471
3. Jowar 5.0  7.45  3.89  6.32 5,82  7.35
he Bajra_ 0.65  0.92 - - 0.62 0.8
5. Soyabean . 3.18  3.21 27.27 25.29 ° 4,23 5.0L
6, heat 6.08  8.57 - 2,29 5.82  8.06
7. Others 57.86  57.22 16.23 24,14  56.05  5L.83
Total 100,00 100,00 100.00 100,00 100.00 100.00

- am e o S S dm wr ma M W A s R e e En . me e e ey M e wE T o g - wR e B M &

Noté s BT = Bnfora t a~tartsatinn, AT = After *’&”'ﬁ'ﬂsﬂtlﬁ“
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sne total zmdlovment days per hocboré -jould be mora. Secondlvy,
i~ is o lobour intensive crop in vhis rrep, waich ancads ubmost

cern o desl with pests end discszscs. This furtasr Lnereeses

rha 1nbour devs used. Howsvar, it would he holpful Lo commare

- <
the emplovmont ¢ovs of sarurl cro Lo grt mor- meznineful
irformation.

In our s=udy, gr-pe and sugercesus gre Lhn two importent

b3

-
-~ -
—-

o

snnuzl crops. It wes motec Shot hi ~r ver for sgraprs

about 48B3 dsys higher. thxn sugrrenn s b ofore she echgmz, this

S Ed
g3 fforence come Gown 50 only 353 dovs ofter the rd ssn of the.
trsector implying a loss of gbout 120 days prr hetore for grepes

=1sa2 in 8ereli ragion. However, nhe racduction is v'ry n:gli-
rible in sugsrcern: during this porioc.
- @n the whol2, bthe reduction of -mploym~nt devs after the

schieme is. pbout 32 days per

hWeghsre znd 1t vwidely vories nCross
craps £§ se~n from the rasults obteined in Swrgli disuric
Import-ntly, r~duction is euite promin~nt in grs2? enltivation
whare, it declined by sbout 127 diys p:r h-ctrra, lh“‘:-
sugsreone is z1so ¢ v-:rly crep Lik- gr?pes, th> smplavment davs
undsr-this crop hazs incrzas~d by 13 doys prr n. cteara. The
risulte would. b niore ivtorsstiva, if wo mek: compurisons betwer
family ord hircd l:bour, In almoéﬁ o1l the crops, p~r hectare
amolovmiert Gzvys for v.rious crops und~r family l-bour hrs

incr~sged. bBut this prtosrn 4275 uot nnid Jor fa ChrngeSu .
> A

1 , I D B -' L4 1. - " ’
obsriv. 3 in nired Libowe. For l.gu o, ofbar The echeme, family

lzbour Civs heva inerszes™@ by neorly 6 deovs. Der hechara2 in
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Tgble 3.3 ¢ Employment d:zvs o marual lzbour,
Sengli disgtrict ¢ Por hrcteors

- es e W A = e - e - am s e= - - - o Em s e - E e A o e e g e = -
s it s, S e

- S g T T Gun S S e P e Sl e an E

- em e oy wm EE ek e we ke o i wm ww em Pm e Wm vm W pw ms Wm wm m ww owm

1. Grapas WO 16 675 542 715,37 5&7 70
(15.0) (-19.70) (-17.85)
2. Sugere-nz 2% 42 192 159 21¢,12 231.18
| (61.50) (1.56) (5.99)".
3. Jower. - 13 1& 67 ?2 80,63 £7.66
‘ (23.09) (-22.3¢ (~16.0¢ |
L. Soysbzan 16 15 70 55 5,41  70.13
_ ) (-6.25) (21.43) (-17.69)
5. Whest 16 19 66 92 81.39 :110.71
R . (18.75) {39.39) (36. 02)
6. Others 32 31 76 110 107,54 141,85
SR (-3.13) "t 780 T {(31.90)
A 29 33 279 1 243 307 "R75.55
| (13.79 (-12.90)° 7 '{-31.53 f

PO ar ewm e as ws o mm mr owy Em TS Er mm M S mr ‘e e R e v Ak Se N e En T e B e oy

Not :lFlgurcs in brackests indicate percentage change
_between 3efore =nd Afver '

'Grapcs,v‘l“rr‘es ‘)b ~ut 123 daves of hir=d lebour use has d”Cland
for the same crcp. This is mginly because of the intensive.
tracfdr'usq ir gropes. In gr;p?s, laboursrs osre mainly used fer
sprayipg Pesticides, inter-culiuvre, otce. hagor;ty of the fermors
ﬂfin@ tbé sitnall “ractor nore uémful for thase Lwo ovurg*iors
:hnnce tﬁv? intensivaly us: she ﬁ} cior rezulting in the r;duction
4n hired lobour uss. Ald hough iractor use is prevelent in sugsr-
fpsne_end_grépés, the oCverse impact on employment,particu;aqu

o

L St
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for hired lzbour in sugarcene is not felt zs intensivaly =zs Shat

in the caze

of grapes.

Table 3.4 shows the femily znd hired lzbour used for

different crops in Nsshik district.

Th= employment structure

in Foshik district is slightly different then thet of Sangli

district. To5-~1 raduction in family :nd hired lzbour deys for

all thz crops is cnly sbout 31 »er nectare in Ssngli, whereszs

vhe seme is sbout 77 days par h-chere in Zashik dietrict. This

is mzinly bresus2 of the int-nsive use
For instance the avorape urne o»f tractor

og tractor In Nashik,
s

12 hours

/Per hectare in Sangli, whareas, the same ie nierly 39 hours per

hectore in W

Ts'gble ick :

=shik district.

Per horetore

Farily =znd hired employm:nt dav

- A a aE e S A ar A S B SR ew e mE ma MM R A de BE mm dey  mm  mm @B O EE 4 S5 Wm am W

Crops

l; Grapes

2. Sugarcane
3. Jowar

h; Bajra

5; Wheat“

6. Othérs.

-—-ﬁ-------—--—--_”-----‘-—-.-----

fote : Figures in brzckets indicaste percont

bafor

T S iy S D P . S e PP R

50.22 "63,.,20
(25.85)

45.15° 46,00
(6.31)

22.98 21,27
("L[-|83)-.

21.27 18.18
(-14-52)

19.56° 19.67
(558
36.4.8 37.65
(3.21)
36.77 43.7

18.98) ?

« and after

{-29709)

286.36 " 274.00
{-6.32)

60.34 ° 74,21
(22.,99)

L3,61 34£.36
(16.62)

76.08 77.86
{2.34)

197.68 204,03

(5.04)

386.06 -301.78
| (-1.39)

887 .94 5L0.84

T e P S S ke S S G S S m— A

938,17 - 60L.06
(_-35 -61)

331.82° 322.00
(."‘2 096

33,33 96.09
(15.31)

64,89 - 5455
(-15.93)
95,65  97.54

(1.98) 1
234,16 2L,1,68-
(3.21)

422,84
(-18

345.52

sge chanre betreen
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"Among th2 crops, thoere is about 35 por cent reducticen in

emplpvmﬂnt in grepe cultivation follbwed,bv bejra; How%vef,

duction ir tho employment doys in bejra cultivation mgy not be
sol~ly dua'to'usa of tractor. A compcrison betwren fomily and
iired l:obourars between the districts irdicuted o st@eplfeduction
of hire«d lcbour {rn Neshik district compor-d to Szngli discrict,
For irns® ;hce, the rsduction is -b\ut 3¢ per cru®% in Heshik. sgzinst
only 19 p~r ceny in Sanpgli district., How=v-r, the incregse in

he amou;t of I;m*lv labour (in terms of percoa:zge) is muqhu

-~

- . O
VAT AT

higher than th» cdu tion in hired lebour in ha“hlk dlsprlct

of Nir-2 lz2b-ur in Moehik is brcsuse of the inteonsive use of
tractor as indicsted ?cr.ipr.

+. . After knowing the struéture of umploymen% in ths two - »
disﬁrictsﬂsnparatel?,-we have the cpnbinéd res ults of both uhe

districts o undsrscand the net reduction ﬂf emoloymant days p@r

hactorae, We hsve already smnn that smong :h? vrrious crops, *the
raduction is substantisl in grepes compared to the otnnr Cr'ops.

ey R

Tha combined results ~f humsn labour deys for both lhﬂ dist Aficus

are g&vgn in Tebl= 3.5, It is clesr thst cx épt wheat_the SR

employment dzvs hava r-ducced for ¢ll the méjor_crops. The change
. . i L S

in deys 'of omplovm~nt is coaspicuous for grapus and soyabean.

In thes: crops the uss of tractbr.is sach nlqher than the othnr

erops snd hance th: reduction in employmnnt dcys is nigher. For

instance, tina per,hec are use of tregeter hours hss ncreased

from 13 hours to 65 hours in gr5pns, vhile 5 hours %0 12 -hours

in. sc}'abﬂan-
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Tebie .5 : Human labour days for both districts,
Combined : per h..ctere
-------- F:n;1; Ba;s_ o ﬁl;eé Ea;s- TTT T -T;€al _
EZES;:-"KEEPr B;};;:”-Efger Before- After
1. Grapes 45.93  56.33 7948k 5i1.2h BEO.TT 597457
(22.64) (-31.91) (-28.93
2. Sugarcans  34.5 Ly 23 234,76 218,71 269.62 262 .94
- 25.92) (~6.84) -2.48)
3. Jowar 19.20 18,74 63,08 o2.h5 £2,27 81.19
(-2.39) . (-1.00) (-1.31)
k. Bajra 21.28 12,18 L3.62 36,36 64L.89  "54.55
("14057) (-15096) . (‘15-93).
5. Soyabren 15,70° 15.06 £€9.71 55,06 85.41 ' -70.13
_ (~4.08) A-21.02) (-17.89)
6. Wheal 18,74 19.53 73.97 80,47 92.70 °~ 100.0
_ {4.22) (8.79) (7.87)
7. Others 33.37 ?5 38 166,747 170.36 200,11 ° 205.74
_ (2.17) S (2.81)
$. A11 33.26 39.09. 339,71 275,86 372.9% 314.95
(17.53) (-12.79) ~15,56)

ifote ! Figure in brackets indiecate parcanvege
Befora gnd After the scheme

chanre betveen

A comporison of chznges in family lzbour with those in

th2 hir: d labour shows the incre

&% in the

fomily lebour days,

in terms of prrcentages, is 3lmost scm: as that of the hired

l2bwr,. Howavar, thig trend
CIros.
by abaut 22 per cant,

lsbmir,

is not similzr o

Likewise, in sugercesne, fomily lsbour days h

varies atross
L 3

In the case of granes, femily labour dsys have increased

while it recuced hy 31 per cent in hired

ave increzsased
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¥
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by 26 per cenh, bus reduction is oniy sbout 6 par cent in the
hired labour input. 3But in terms cf men doys, the reduction-is
subspantial in hireé lsbour deys, when comparad 4o family lazbaur
days., '
On tha whola, it 1s closr, thes hived 1ab3ur'd£ys have

_reduced by sbout 63 men days per Hoctcra, while obout 5 doys par

hnctare incr-:gs:z wes rot«d in the fumily labour input,
Heace, ir aggoregetu: tha net loss of menugl labour days is about
58 lzbour drys per hactzre.

325' Chenges in Bullock Labour Dovs

. In meny fzrm oparsticnsg Sroctors substitute the bullock
1éboﬁr'input but the impsct m;y not.be exéctly similzr to that
obsérv%d in the msnual lzbour input,. This'is'msinly du% tg_tﬁe
speéific crqp'operations znd their differences 2cross crops. The
use df bullock labour.is usuélly more f&r ﬁh€~crops like pad@y:
3.‘.& “sugzrcene. -

‘r In s2geregote the crops otner thon grapes o sorb‘sboyt 50
pbf cant of oa*lock labour devs. There nre mainly Lqreexreasoﬁé
for the highar preoportion of bullock 1l: bour davs in tho cultiva-
ticn: of tha other crops. Firstly, sriz unc=r oth»r crops is
reletivaly more in both the ¢istricis. Secondly, the use of
Srackor in other crop is r-lzslivzly less compéred to grapes or
sugorcea in bush aistricts, end thirdly, cther crops offer

afal-ta of operztion ss well s time for the bullock labour opera-

tionSo 1
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3.3.1 Bullock Pairs Per Heoctsre in Sangli District

-To understénd whe per hactare us> of bullock pzirs smong
diff.rent crops, wa have computed zversg»s by using total employ~
ment days of each c¢rop with their r-sprctive sraa 2s in the meanual
labour davs. Th~ 5ullock p=irs zre commuted sepqrately for
family (own) bullock snd hired bullock. ~ - ~

Table 3.6 gives gverzge par hnctore
us~ of bullock pairs for eoch cfop for the semnlz in Szngli
district, As indiceoed ezrli-r th- uss of bullock peir is
relotiv:iy l=ss in gropes compzrzd to the other crops. The per
hectare vee of bullbck-pairé is Jower for gropes comparad to all
othar crops -nd even lower then “he gll crop asverzge. For
inghasce, b»for: the schams, ¢£ll crops sversge uss of bullock
nzirs wes & por @ﬁctére whersas, the s:me wes only 6 bullock
nairs for grepos.

Therz is ¢ wide difference in the pattern of ch:nges in
bullock ond menual smployment desys. As we have seen earlier,the
raduction was mostly noted in tha hired hurien lebour input, but
in the czse of{bullobk labouf'this casa is diffarsnt ond the
dacrease was noted in the own bullock labour'ihput. This 1is
brcguse of the use of tractor in majority of the crops. However,
us of bullock dzys has iner~gs:d particularly in cultivastion of
otkar crops znd whest. This increzse wes notad hoth undsr hired
#s well as own components, o - : © -

Tha.gverage use of bullock lzbour pqr hretare is given

in Tagblz 3.7 for Nashik district. This is completely different
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Toble 3.6 ¢ Bullock days in Scngli district @ Per hectars

— e wih s Sl Gy e S gy T = s amp E TED S AE W S e

1. Grapes LS7  1.12 1.00 0,85 6;06'-11;?6
(77 .46) (-21,01) '(-67.33
2. Sugorcsne 5.43  3.62 2,31 2,31 7.7 6.13
(-29.52) (0) . {-20,80)
3, Jowr 795 3,40 0.54 0,7C O.46 4,18
\ (=57.23) (Lo lis) (=~50.,71)
L, Soyzbeyn $.22  4.04 2l 2.02 g.66 6.86
. ._ | ("'35 ‘05) . (15 o57} (""2O|79)
5, Vheat ?3 C.0 1.42 6.94 "10.3
- (28 67 : | _(h9.28)
6. Others 9.33 6.61 0.93 = 1,65 10,26 °8,27
|  (29.15) - (77.42) (-19 40)
7. A1l 6.6L  3.72 1.37 . 1.56 8,01 5,28
N (-43.98) (13.37) - {=24.08) -
D m - -

Note: Figur=zs in brackets. indicate pn“cont«ge change
be ween Befcre and After

- , _
from Sengli district. In Nashik.district farhsfs use only own
bullock. gnd hired bullock input is completely zbsent for sll the
érops; W§ifeas the sati2 is not truz in the case of Sangl{~"
district. HOW“V°r, wa could understend that some of the farmers
(ﬁoa§iy among rolztiv-.s), 2xchange their bullock pzirs for work
Wacn thors is a 2emend, howaver, it has not_been repérted~5§ a
h;red bullock when ths survey was ccenductzd, '

the -
In{cropwiss us> of bullock pslrs, she reduction is more
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~

in grenes comparad to the othar.crops. This could be bacause
of the use of tractor in the grapes cultivetion. For iﬁstence,
the use of tractor hour p=r h:ctere hes increased from 16 £o 85
(n>% indreese is 66 hrs.) in Meshik district,. vhile the increase
is only 2Lk hours in Sangli district in grapes culsivation,
.Combined results of both Mashik anc Sengli would givs tha
Agcre ste nat loss/galn of bul‘ock 1abour davs, por hectare. The
rcsults sre glven in Toble 3.8. Thﬁse r=gults show that bullock
Poirs have educed by sbout 37 o2r ciunt fhor =he introdubtiog
of tha snull trazchtor. AmOL; vhe erops th: recduction i's more due
to e2mapes, thouth =iiw achbugl of bullock lgsbour is l=ss for this
Crop. . As bitween the own and hired bullocit deys, tha reduction

Table 3.7 : Bullock Lsbour Dzys in Noshik district ¢
i Par hzctare

Crop Own Bullock Hirad Bullock Total
Bofors Aftar Before After ﬁZES;;'“KEEZr
1. Grapes 6.681 - 2.40 - - 6.51 -2.&0 .
2. Sugarcsne 20.00 20.00 - - 20,00 20,00 -
_ (o) | e o (O
3, Jowar 5.32 Z.és - - 6.32 - 7.66
(21,20 (21.20)
Le Bajra . 2.34 2,08 - - 2.34  2.05
_ _ (-12.39) - (=21.39)
5, Whuat . 13,04 11.72 - - 13.04, 11.72
(-10,12} (—10.13?
6. Others 20,60 21.26 - - 20.60 © 24,26
, ‘ (3.20) (3.20) -
7. All 17.61 10,89 17.81  10.89
(-38.85). . (-38.85) -

Note: Figures in brzckets indicata perecentage chonga
batween B:fors snd After
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-ﬂﬂ.'ﬁ 8 ¢ Bullock lesbour dzvs for both Noshik 2nd
Scngli districts ¢ Combined : Par h'ctera

Crop Own Bullock Hirad Bullock Totsal
Brfors After Bofore Aftrr 51}3;22""2532'"
1. Grapes 6,01 1,89 048 ?h 6.L8 12,23
. (-6¢.55). (-29.17 (~65.59)
‘2. Sugarcens 12.03  G.48 1,26 1,50 13.29 10,56
e - (=21,19) . ( 9.05) {~17.38)"
3. Jowar . 6.96 .43 C.21 - 0.41 7.17 ? N:IA
ke Bajre 2.34  "2.05 - - 234 T 2,05
_ (-12.39) | ; (~12.39)
5. Soyabaan  6.22  L.Oh 2.4k - 2,82 8.66 6,86
. (-35. 05) - (15.57) (-2,79) -
6. Whest 1.78 11.20 - 0.27 - 1178 - 1197
S (-4.92) _ C 0 (-2.63) .
7. Others 5.57 15.99° 0,34 - 0,60 26,91 - 16, 58
T (39,82} (76.47) (-38.39).
“ ALl 12.98 7,7 0.5 0,69 13.57 g, 43
. (~40.36) (16.75) - (-37.88)

Notﬂ' Figurés in brecket indicste p=srec-nieze chsﬁse
*between Befors znd Aft-er

.is éubstﬂﬂ* lly higher in cwn bullock ’auour”input ffo) codpéred
Wluh the incrs ese in the hlred bullock input, The reduction in
owm bullock ¢abour inmut is sbout 40 psr c- rt whilz thsz hlrod

, S
bullockilebour us2 iucreasad vy 16 par canb. Tn° above phenom non
i®s not ths same across ernps. For instence, in grapes owni.
‘ ’ | ‘ ' \
bullock l+#bodur innvut hes recducad by abogtrﬁg por cznt, while the

reduction is snlv ~bous 39 prr cont in the hired bulloclh use,
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The reduction in thes own bullock lgbour inpu% in soysbeen-is
sbout 35 pef c-nt but the use of hired bullock labour hes
incressed by 15 per cint for thae sone crop;

Cropwise net loss/gein in humen lebrur input os well ss
the bullock 1zbour inpuﬁ are presented in Toblae 3.9. The decréast
in employment days for humzn as well &s bullock l-bour occurred
almoét in ali.hhﬂ crops. Howaver, tha in ~n51;v of impschs of
tra0tsr UsT on ~nploym it vsrias across creps, Thn= reduction of
humpn emdloym- -1 dsvs in-th2 grawe enlt vation is about 20 par
cant but Lhﬂ reduction is nbout &5 »r c-n% ir the bullock lzbour
input. The imppetrin torms of l:bour substitution is mor% in
bullock labour days compzrad. o tha huiisn l:bour. Thig is
bacsuse of th» fpet that bullock is mzinly us:d for ploughing
oprrztion, bub after the introduction of trachor, majority of
the fermers org using tractors for ploughing vhersver possible
which, reduc-d “he bullock days substontislly. Howsver, shis is
not ﬁ 2 case in the humpn lebour input sinc: it is needad right
from uh° farm davelopment works/ﬁgil harvesting and transporta-
tion 1nc1ud1ng msrkating. Par hectare nst reduction, for sll
crops, 1s 58 days in Hum o1 1¢ocur 1nDuu ond ﬂbout 5 bullock phlrs
doys in thse on wxl 1 bour 1nout. From hﬂs 1L is cl 2 that tne
impasct of Ltractor us=s differs across crops znd the type of
operatibns.

After znnlvsing ths absolute loss or gain of 1 bour days
both Ly humen gnd balloek labour, w2 turn to moke a diract com-

perison btween hours of tractor use snd smployment in cach crop.

HEN
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h ]
Tablz 3,9: Manmu:l =nd bullock days : Total : Par hectare

W MmN m M SR A MR W ER MR W A SR b R e W G me B M Gn wm e mr e e mm W mm

Crops lznugzl Lagbourk M-t Bullock Labourk Net
--------------- Loss/ mw—-eec—ecieo=~ . .Lloss/
Baforn After Gein Bofora After Gaoin
il A S Nadat A
1, Grepss © 6L0,77 597.57 L2MC.2  6u43 2,23 ....-h.25
, o (-20.93) (-65.59)
2. Sugarcens 269,62 262.94  -56.68 13.29 10.68  -2.31
' : ) (—2 43) (-17 .38) . :
3. Jowz 82,27 81,19 -1.08  7.17 ° 5.0h  ..=1.33
(-1.31) | (-1£.55) s
L. Bajrs S4.00 ° 5L.55  =10,34 2.34 2,05 ~0.29
_ (-15.93) _ (-12.39) _
5. Sgysheen 25,41  70.13  -15.,01 8.66 6,06  -1,80
o ' (-17.€9) {~20.79) ‘
6. Vhaat 92,70 10C.0 7.30 11.78 © 11,47 +  -=0.31
o - (7.87) (. 63y
Z . _chﬂl‘s . 200.11 205 .7]4' 5 063 . ?6 091 i 16 -5‘8 : —10 -33
' | (2.85) . (-35.39)
A1) 372,98 314,95 -58.03 13.57 - 8.43 . -5.14
- ‘ (-15.56) | - (-37.88)
¥ inclucdes both fomily and hired.

ThiS'attempt is to understund ithe er’ct associztion betweeh

h)urs of trzctor uss and lobour days. The results_are.ginn_in

Tnble 3.10.

F ‘-. A numbsr of studies hove corroborctﬁd thzt the ;ﬁpect of

Eréqtor hse orn ~mplovmant days would dapznd mhon the intensity

ég_grector us2, Thus, wh—-n us~s of trector hours iucrqases, the,
%P{r of workirg dgys both for humen and_bulchk lebéur_docline:

Our r;sulto -1so confirm this uniogus fect. It cezn be noted from



Table 3,10

: Trescto-

= W e e o W W & w o

7,

Mote s

Crop L Trector? |
orfore After
Grapes 18,51 64,92
(380,53)
Sugarcane 17,71 18,29
(3.27)
Jowar 10,56 7.7
(b?Q.ES)
Bafra 14.36 2,98
. (-?9.23)
3ayvahean 5,17 11,54
(123.721)
rneat §.61 . 10,53
(53.390)
Others 2,68 11.69
(105,21)
a1l 10.54 30.10
(135.59)

uge and Labour use

19,56

Sefare and After the scueme,

L/® . [ose/Gain

: Comparison

- o W @ W m wm m &

Manual Labour

Befare Af'ter

840,77 .597.57
. (-20093)

259,62 262,94
! ('2.48)

no 27 81,19
(-1.31)

qr ,8q 54,55
(-15.03)

us. 41 70,13
(=17.29)

92.70 100.0
(7.87)

200,11 205,74
(2.85)

379,98 314,95
(- 5 56)

¥ = per hectare use in hours

: Per hectyre

JG

-243,2  5.48
_ (-65,59)
-6.68 13.29 19,98
(f17.98)
“1.,08 . 7.17 5,84
) (-18.55)
-10.34  2.34 2,05
(-1%,39)
~15.0.. B.66 6.R6
’ " (-90;7@)‘
7.30 11,78 11.47

: (=2 63)

5,63 .26.91 16.54
('3“ . ‘3“)
«5:5.03 13.57 £.43
(-37.53)

2,33

----------------

Buallack Labour

6

'1.&0
-0031
-19,33

-5.14

Flcurés in brackets are percontaze crange betveen

Li
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Yet Lnss/Galn of Laha:r Innal ner Fanstnre
t

. “iqqnal Lakour Daye Hu1lock'Ls“ou*;Dﬂy€-'
Favily Firer Toral Favily Tlired . To'al
- . . i ;

-------—---'—-—-—--------"-P--“J—‘-n-

1,

?. Surarcane

S
i -

e

5. 3oyatean

b

74

srapes
a
Jovar

A lry

tehent
Otrers

AY)

. ‘ . s .
’ b

13,4 -.'25‘."60 —-:)4.:.‘.2' !'_4.12-.._!].'14 .',_4.25 .

9.38 -18.05 .. =5,68  =2,55 ~0.%4.. =2,21 -

H

-~

‘ LT e . R R
' =0,46 .. =1,63 ¢ =1,08 T£1,53 ~D,P1  ~1.,33

! . ' ! . Y .
-3.1 =7.26° =17, | -7,23 . = =1, 2y

23,64 =11.95  =15.81 22,18 9,487 =180

.79 0.0 7.9 =957 0,27 =0.aL
f‘z.n1 i,62 © 5,63 ~10.58 -N.26 =17,33
'b.ss . =62,85 -59.63 J-*.24 -h.iof =514

4

lﬁr——.--—-—--'n’----"—----
/ .
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Table 3,10 thet wherev r, hours of trocuor use :ra more the
reducsion of émplo?ment days, in both wmenual ané bullock labour
is slso higher. For instsnco, the use of tractor has incressad
by aBout 51 hours per heétare in grapes after th2 irtroduction
of the'écheme. This has cous~¢ a2 reduction of sbout.ZhB man days
ané L bullock vazir days pur hectare in the sama crop.

3.4 Loss/Gain in Emplovment D=ys P-r Hrchere

As mmmbionsd esrlicr, por hactqra l3ss of employmen% days
may not be the s:mé for.éll th2 crops. Thz iopzet will cnange
batween femily end hired labour dzys. The nat loss/goin of |

i sbour déys for ecach crop and by tvps of lubour input ore
presented in Tebla 3,11, It is clesr from the teble that loss
of hum;n labour deys varinsg from 243 days_in grapes to gboﬁt a
doy in jowar per hectsre in manual labour. These changes in the
hired labour input as well. as the family lebour input ere quits
diff:rent. The aégregate chaonge for all tha crops_indicapas thot
She net reduction of human Isbour is about 58 days.- However,the
loss of humzn dgys por hectara is about 243 mzn days per hectare
in gr:pes s2lone. The changss in bullock lsbour input is almost
similer like msnusl labour. The pattern in tho changes of
cmnloyment in own bullogk labour input znd hired bullock lsbour

dnys is ouite differcnt, Unlike in moniunsl lsbour, tractor use

1es nmrinly raducad ths ovm bullock inrut rethar thzan the hired

bullock days.,
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3.4 | Summzry

E To sum uv, the loss of humsn labour days oft=r the intro-
duction ‘of ths tractor wes ouit~ conspicuous in the rezion.. The
quanéum of redﬁction is vzry high in the hir~d labour input!
while there is a slight inersase in the fomily lsbour irput. -
Among the verious crors, the reduction in emnloym=nt isiquite
sign}ficsnt in grepe followad by soyabe;n and sugarcanes ; Thepﬂ
is g clrer n~getive nssocistion betwéen hours of tractor use and
huﬁ;n labour inpubt elmest in 211 the crops cnd parbicdlafly in
gré és. |

However, it is only one side of Ehe picturas, e do not

know the other employment opportunities which created through
th; tractor usa (eépeciaiiy in manufacturing and 21lied séctors).
If th; incrazase.in the employment days is large enough ﬁ9
pompeﬁsate this loss, then ong can considar that the sch9me_§s

a whole may not hava zdverse impszct on ~mployment situation,



CHAPT.E IV

SCOI0HIC VIASILITY OF TxaCTO:IZATION

4.1  Introcuction

The rapid changes in the azricultural poiicles during the
poat—g}een revolution period encourazed farmeis in the use of
agricuiturai sachineries such as tractors, pover tillers, dlesel
engines and eiéékric motors. In addition to this the expansian of
cultivabae tract coupled wfth'increase in the intenasity of cropp--
ing necessitated the-.support of agricultural machinefies. Aparﬁ

from this, the clanzinz attitude of fhe iarners tovards more

=

leisure and less drudzerv vork also required‘the use of mackine
pover in agriculture particularly tractors vhich relieves toth
animai power and manual lakour from agriculture. Less dependence
on the animal pover reduces the drudgery in two vays, viz.,
labour needed in'tending the animals and also in extracting the
enercy input from the animal.

'%owevef, tractorization i3 atill not in eaay reach for
many siﬁce it incura neavy initial investuent;xelative to threir
aifordabilifgﬂ cut tue Central wector scieie on the promotion of
agricultural wmechanization has ensured the access of farmers for
tractorization. This helped the cultivators to zraduate from
bpuliock farauera t2 tractor ovners. In adéition to relieﬁsng
froa drudzery, the tractors 2iso fenerate income to the owners
through custom hiring. Dut tre incowme generated throﬁah

increasing productivity and custom hiring in relation to the

81
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cost involved can indicate the viatility of the investrent. Eence,
an ettempt on the viability of tractors can thfov some ligcht on
this aspect. To see the viatility of the tractors, the inter-
linkages of the whole process have to te established. .Theé inter-
linkagea of the process of mechanization and its viabil¥t& are
presénted in Figp:e 4.1, o

Figure 4,1 ¢ uconomics of Mechanization and Viatility

Apengigrlipesr kit
Industriest support
Covernuent| throuzh their
Policies/ sales promotion
dchene | activities
!.r PR . Satipenmtior S
_ . ¥ . -
Farmers' decision Hechanization Land ownership
makinz process an . or _ - of the
.change proneneas Lractorizationf{ farmers }
- b e . . . T!:j St
I&fOp diversifi- Income Through Operation an
cation towards Cuatonm Hiring ilainterance
commercial crops 1 - ; (0M) Cost
Increase in Income Through : Ny -
Cropping Disposing Depreciation
{Intensity Bullocks : Y
Net Change in l . |total Cozt .
smployment ' Incremental including
Human and Sullock | Income Increased Tost
labour : of Cuitivation
*>

v

Viability’
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The Pisure explicates that the tractorization rests on four

coaponents viz., Governgent gcheme, industrial sales p:omotion
esforts, farmers' changce-proneness,and land ownership of far.ers.
While the Governient policies like the Central Yector achenes for
mechanization encouraged the farmers to purchase tractors on
sutsidy-linked-credit, cie industries throuzsh sales prohotion pro-
Sranmes conscientise the farme.s atout tiic uzle of the tractors
witn variaus-"pxeﬂentg on dlffereq arricultwal activivies and
demonsé&ate the operation of machinea to attract tize farmers.
These tvo faciors influence the use of nac..ines. Apart from this,
ultimagely.mhat Gecides ihe proces: of mecnanizatien ia the atti-~
tude of tihie faruers towarda change coupled wiﬁh econouic condi-
tiona.. The chan;e proneness of the farners is easential--for
adapting'to tie wodern teclni ues Lecause sometimes farmers with
viavie gize of lanéholdiag do not opt for nechianization. Hen;e,
the adaptive hehaviour of farmers is perforce i.portant to break
the static traditional methods of cultivation. The cor ntined
effects of all these factors decide +he nechanlzatlon or t*actor-
ization in a"rlculbure.

TLe outcome of mechanizacion can be ielt in the crop
dlversificatlon tovaray ‘comuercial crops and lhtendlt? of croép-
ing. The tractorization or in turn availatiliity of nore enérgy
input amakes tiue faruers to take decisions in favour of lucr;tive
commercial crops. HMoreover, this cauges the 3pili over effectas
on the use of labour and "‘simultaneous;iy on the othner inputs to
retain their enginee.ing relationasnip. Wnis rzaults also in

enhancing the productivity and intensity of cropping. In the
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ultimate count, it exhibits a better incremental income, - J2imi-
iariy, the t:acﬁors are sometimes hired-out for both a@ribultural"
uje and traansgportation. In addition to ﬁhia, tractoriza%ion-also
uakes ‘the eaist1nb hul¢ocks redundant or bﬁelr marrlnailpfoducti-
vltv reaches closer to zero. Incicdentally, t“e additional income
iz accrued throusihr zellinz the redundant buliocks. On the whole,
the income from croppin: and the income through custom-hiring
too3at up the increnental iucome pertaining to tractorization.

Another side of tractorization is the increase in. the cost
of operation. <The cost of opcration forms tue major chunk of the
cost involved in the initial feafs or dﬁring the econouwic life of
tractors. but after that, the share of the maintenance'céat and
sal#age value increases in the coat oi,oﬁeration. The félétive
ﬁoaitiona of thé incremental income due ﬁo tractor andlthe total
coat of operation can explain thne viabiiity of the schémé of
tractorization. |
4.2 ' Visbility of Tractorization R

The comparison of the discounted ilow of the private.
tenefits and cost expléina the viabiliiy of tractors in agricuifﬂ
ture. The tenefita of the scheme are compufed tr uain« the A )
budegeting method of “eneflt-cout analysis. The adAitional net
output can te considered a3 tle *ene:its ﬂue to the tractor
ation, ©Similarlr as TLinsvan:-er a3dsumed, the increase in output
'hue to other capital items liks pumpsets or lertilizeray is

egquivalent to the cost of the inputsl and therefore, their

1 Hans Binsvanzer (1978), op.cit., pp. 62-53.
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contribution is not accrued separately. Thus the analysis of

viability of the investment would need a careful mépping of the

beneiits and ¢co3ta.

Ine viatbility can be toth economic viability and financial .
viability. In the economic viatility all the kenefits of tte
programmé like tangible, secondary and non-tangitle tenefits have
to be éugntified in a comparatle 1orm to the cosat involved in the
programme. The tan-itle teneflits of the pro ranzes include'
increase in net pioSvction, increase in net incowe, cuantitative
improvexent in procduction, cost reduction and tire savin:s,
Increase in procuction coupled with gualitative improvement
enhances the market vaiue of the products and in turn the net
incremental incdze of the farmers. In addition to this, mechaniz-
ation'also reduced the coat of cultivation and the time needed

for differmnt operations. These direct tenefits combinedly contri-
huté’tq ﬁigher net incremental income due to tractorization.

T Tne secondary Lenelits pert.ining to introduction of
tractoras are noticed in “he increase in tize area under cultivabls |
tract particulariy narginal iands, efiectiveness of deep pioughing
and power agpraying and wiutiplier effect o. chese factors. The
Sraduation of farmers from buliock ovners té tractor owners .
equips tiem ade uately to cultivate t.e lanis vhich are inacceaa-
itle to buliock plou h, The deep ploughing and pover 3praying

vith tne*Help-of tréctbrizaﬁidn helps in extracting thé Bﬁtimﬁm

use of inputs., In adéition to thig,the availability of excess:
energy.capacity causes rultiplier effect in tiue income generatibn-

of tte beneficiaries. Thege secondary benefits of tractorization
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indirectly improve the productivity of land by sbrengtheﬂing the
interfelationship.of inputs. The ultimafe éuantum of éﬁese bene-
fits are noticed in the incrementa) income due to tract%?izatién.

Unlike the tan;ivle and secondary teneiits, the intangible
benefits are difficult to te identified and yuantified. Bul as
Price Cittinger (1532) puts it,° they are elso like the real
teneiits and rexlect true values but tiey do not lend themselves
ea3sily to exact va.uation. In tractorization, the intaﬁélble
benefits cowe in tae ioru of léss‘drudgery in tue ndrk, Qore
igiyure to people, more non-asriculiural employ.ient, better edu-
cational lavel end hetter Cualiity of life; fhe intro&ﬁctioh df
t&acﬁors in asriculiure reiieves major portion of manual labour
and Tullock latour from drudcery of cuitivation. 4s a result, the
cultivators zet more leizure and time to concentrate on other
family affairs and trinsing up. their children =ith zood education.
The redundant agricultural labourers geé drafted in the induﬁtrni
or service sectors with rclatively better irsmuweration, It briﬁgs
ihradditional remittances to the rural economy. Thus, the rural
econonmy is geared up teo develiopment through the'intanéiblé'
tenefitas of the tractorization. | N
4.3 The Assumntionsg

The estimation of econonic viability demands the whéié_

gagut o tue process of development and sowe of the tenelits

2w

. can te noticed oniy after certain'péint of time. Therefore, in

T

2 7 Gitlinger, J. Price (1982), sconomic .dnalysis of Agri-
cuitural Projects, Second Sdition, «DI series in dconomic
Deévelopment, world Bank,Johns Lopkins University Preass,

w¥altinore, pp. 61-62. :
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" 3uch situation the suitability of econoaic viability is difficult

inmediately within twvo vears of thé investuent. ilence, the
financiéllviatility isg eétimated wiinh cveztaln assumpbioné to see
the viabiliby of tractors in the rural household.

I, ‘ The econoaic life of the tractor is assumed as 12 years
keeping in view the consideration given to the lLeneliciaries to

clear-off, the loan. oince twelve years time is yiven to clear the

‘loan in“éﬁsy instalments, it is presumed that économic life of the

tractor comed up to that period. Mala.d studies assume the Econo—
nic liie of tractor ran;ing tetween 10 and i2 years.3 afcer 12
vears, 10 per cent of the total cost is asasumed as salvage coat.
11, ‘witn tue introduction df the ﬁractors, farmers are also'
assuwned to sell ofi at ieast 50 per cent of Lheir redundant
tuliocks., Tne price of thesé tuliocks is considered as- incoze in

the iirat year.

-III, The increase in output Jdue to other capital inputs like

fertilizera, peaticides and pumpsets aze assuvued to te-equivaleﬁt
to the cost of trhe respective inputs (as indicated in the study
vy Bingwanger%).

iv, Mie coat of the tractor is asjsuned to Ye the total cost of
the tractor and the eqpenditure incurred to et t.e loan #s weii
a3 bring tie tractoir home winus the sutaidy, |

V. >ince the tractors procured throuzh loan are only i8

power take off horse pover (18(PTC) Il), the pos.ibility of

e A ey mar——

3 ' Hational Bank ior d.riculture and iwral Development,

Bvaluation otudy Series.

4. Zinsvanger (1$78), op.cit., p. 63,
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nir¥nz-out 13 restricted. Tence, it is presumed that the income
throuzh cusatow niring services i3 negligivle. This was also

L]
observed in the fleld. Fone of itne “eneficiaries indicated any

hirlng out.

[}

- VI. The favouratrle impact of the appylication of tractor power
_for cultlvatlon L.ag been noticed on cropping 1nten31tv, producti-
vity\and increase in the area under commercial cropa. -Th13,h33
led to higher net incremental income to the beneficieries of the
' achenme, |

vil. valary oi cue driver is imputed.at thre opporfunity cost of

.a driver in the area.

4,4 et Increnental Iﬁéome

A3 the eifectiveness of the scheime on cropping pattern,
intensity Sf cropping and productivicy is poéitive (discussed in
the second chapter) and significant, tne net increaental incoie
for moat oi tie comamercial crops exhiﬁits a similar trend. It is
‘hot surprising that the food crops showed a slicht decline in the
productivity, for farmners are enticed by'bhe 1ucrativé coarercial
crops and they cultivate foold crops oniy for tueir own conaumption;
since the 2ross income f:om agriculture and the gross cost
involved in tne production piocess have bsen discussed earlier,
on:v the net gain from acricvlture and under various crovs has
teen presented in this part. '

Tre netlgains hefore and after tractorization in azri-
culture for toth sangli and Fashik districts have heen
vresented in Tatie 4,1. It euxplicates that grapes alone account

for 81 per cent of the total net incremental income in Sangli

i | . - .
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Tatle 4.1 $ Yet Incremental Income Per Fousehold Seiore and After
e T the BGcheme o

.p-—--_'u--——--—--—

: _ Sample segion from _ - .
Cropg —mdemmmmem— e mmm oo = e
sangli Jistrict hashik Qiatrict
_ ‘\let gain Net gain Wet Net gain et gain et
" Before- After " Incre- before - After Incre-
_ mental mental
: Income : Income -

L. Grapes 335675.69 418560.13 82884.44 325911.19 415570.90 90059.71
2. buzar- 53999.63 63253.06 14263.44  43342.86 35786.10 -7556.76

cane .
3, Jowar  9256.00 13C56.50 -949.5C 1531.06 2501.76 $70.76
4. oya- ' o | ' ‘ S
tean .. 11846.44 13316.44 1470.CC - - -
5. wheat f 0 525.38 771.63  246.25  6077.57 5972.86 -~104.81
&. Other | o

crops  13836.63 19050.15 5102.56 31352.95 37470.33 . 6107.43

-.——-—-——— ——————-————--——-———--—I—-———--

district. ;nterestinfly cne same crop contritutes 1ncome 1a;ve .
enouzn to compensaue the Aosd i net incremental incose from otﬁer
c*ops in uadhlk dlstriCt. fhls 3eens to Lean thac tuae pomer
spraye¢a_uaed with the nelp of tracior powncr and to SOme extent _
intercuitivation tirouzh tractora iave contributed effectively to
the pet incoue from jrapes., In the case of other crops, while
van:li maintains a positive c.ange .or ail the cropa except jﬂway,
Raspik registers a decline in productivity of nmost of the cropa
except jovAr and otuer cropas. suite zurprisingly, sugarcane.‘.

vihich is one of the mmajor commercial crop3 in toth tne Gistricta
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showed "deciiﬂe in net incomze in Mashik district, Thia.is poss-
ivly due to the relative ne~lect of the crop in the presence of

the ;importance ziven to grapes. ‘similarly while soyabean ig one of
che major crops next to suzarcane in Sangii district, it.ia not at
’Jali*gfown in Faahik distriot. while there is a consistent
increaae 1n the 1ncrcmenta1 incoue for all the comherbial crops in

- J - .

e San°11 dlSE*iCt, Faslilk exiiitited a mizxed picture w1th highly

-

sibnlflcant 1mprovement in inco.e fron nraoed and decline in
I Jov
L T

subarcage. Uniike commercial c{ops, food cropa present a m}xed
gigture. N |
L L The_cropmise_incremenﬁal iucoie a3 snown differential‘
imsgct of tractorization. It i3 certain that all théae changea
coﬁld not bé'ascribed to the introduction of tractor alone, tut
under the aszwaptions indicated above, these can te attributed to
{thgigcheme._ In strict sense the segresatioan of the benetits qf'f
¢traq£o;s alqne_are not amenatle for.quanbitative measurenent.,

§4.5 Cost_of Investment snd Operation

-inalyais of the cost involved in maintaining and operating
a tractor uas only been conaidered here aince tbe cost of cultiva—
tiéﬁnaﬁd ocher costs related to a'rlculuure are analysed in the
earlier chapte‘. ulnce, theae tractors zve smali in size and only
18 (PTO) HP capacitv, the use ia restricted moatlv to tke o%n farm.
Hence, the depraciation cost takes over all otxer costs. |

The various costa incurred in operatiag and m:a.:l.nt:a.ihimr a

tractor in sangii and Haghik districts are preseﬂ+ed in Tatle 4.2.

:Tt ahows that the expeniiuure incurred in wangli Qiztrict! 13

%higLer than that in Nashik diatrict. This is p:obatly due to

-‘ﬂ'
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Table 4.2 t sxpenditure Incurred on the Tractor 2ur

the ochene

chaaed Under

S5ample Region from

. e e e S i i S R e S S ol

Jangli Naghik
District District
1) Total Cost of the Tractor 172012.13. 161090.48
(including Subsidy) . .
2) Incideﬁtal Zxpenditure 492,19 557.24
(from dealer to village)
3) Repair and -ervicing 1651.56 © 1643.33
4) Diesel 4987.75 3571.48
5) Driver's Salary _6000.00 6000.00
6) Other ixpenditures (&xtra 667.38 880,24
fittings and other instruments) | -
7) Depreciation Coat 14334.34 13424.21
(at the rate of 8.33%) ' :
T Ttetay 200145, 36 187566.98

difference in the cost at the time of purchase.

Depreciation is

dalculated with the assumption of econoaic life of the tractor as-

12 yeara. The repair and servicing cost 1is relatively lesa

}

because it is a new vehicle and use is also limited to owvn farm

only. Theae vehicles are operatec¢ mostly bty the member of the :

household only. This also reduces the maintenance cost. Hence,,.

the salary of the driver is imputed ky taking the opportunity cost

L
of the driver. Probatly, the difference in the investment cost

and,other operation and meintenance costs i3 due to the proximity

to the place of production and tle time of operations. Wwhile ﬁhei

information availability about the price and capacity of tractors

1
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is bester in Nashik, it is not so,in sangli due to the distance
pnd renoteness of the villages. o
4.6 Senefit-Cost Analysis
| Benefits due to the introduction of tractor and additional
cost involved per hectare have been analysed for both dangli and
'Nasn:k'distriéts. This will throw some light on the increase in
tenefits and costs after the introduction of tractora in the area.
The increwental trenefits per hectare and cost are presented in
i;ble,4.3. It expiicates that vhile income from ovn farm is highe
in.Nashik, income through selling redundant tullocks i3 marginally
hi;her inISangli. In the cost side, the major co3t is the depreci
ation, for the initial year maintenance cost will be negiigible.
On the whole it shoﬁs that the cost per hectare is higher in
Sangli than Nashik. But it is otherwise in the caase ofAipcoﬁé.
?hisﬂimplies_that tne pay off is higher for the same inputa in
Nashik than in Sangli district. | '
. Financial benefit-cost ratio is used to find out the viabi-
‘lityfof'the projéct at the lLousenold level and viable aize of
holding .to maintain a tractor! The incremental benefitswgha costs
are digcounted to get the net preasent worth at 15 per cent ke |
diacount rate5 by giv:.n° weizhtage to the chan :es in price 1evel
and borroming rate of capital. In addition to this, by t.axkinﬁr |
all the-assumptiona:into account, the tenefit-cost ratios are N

;cai%uiifed for toth Sangli and Nashik districts separately.

5 . The choice of the discount rate was mainly guided by the
studies conducted by NABAK: This represents the opportunity

qost of the capital.
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Table 4.3 s+ The Senefit and Cost Per Hectare in Sangli and Nashik

Districts
ST ot T m T vample kegion from
Item ~ ———————— A —— -
Dangli Nashik
District Diatrict
| I, Income-(Peg Hectare) ¢
a) et Incremental Income . ‘
from Osn Xarm 15291.60 15636.86
b) Income from Jelling Hullocks 974.34 968.65
Total Benefits 16265.94 16605. 31
II. sxpenditure (Per Hectare):
a) Depreciation 2472,77 2383,16
bi Coat on Maintenance 404.12 \ 455.77
¢) Coat of Diesel ' 717.02 © 587.54
d) dalary to Driver 862.55 .+ 887.64
Total Cost - 4456.44 431411

- ——— g e o e S

_ .Benefit—cost ratio with 15 per cent discounted value for-
Nashik district is presented in Table 4.4. The gross benefits
aubaume income from selling tullocks and salvaze value Qf the
investuent in the Iirst and final year of the economic life gf
the tractof respectively. Nevertheless, the major contribﬁtign
is from own farm and particularly from grapes. The benefit-cost
ratio is 3,069 and it implies that tiLe tractor scaeme i3 highly

viakle and advantageous to the average beneficiary household



Tatle 4 ¢t Benefit-Cost latio Per Tractor in Nashik and Sangli

Districts
o . Nashik District Discount Jangli Diatrict
Yeara o e e e factor ———————————— e e e
. Groas Gross at the Grosa Gross
coat benefita rate of cost benefits
pre3ent  present 15,8 present  present
vorth worth worth . worth
1 125404 83613 0.870 135556 95552
2 9815 57706 0.756 10432 - 77881
5 8588 53930 0.658 9080 - 67785
4 7456 51228 0.578 7893 58926
5 6487 44511 0.497 6858 51199
6-11 24551 168460 _1.881 25956 193775 -
12 2441 92571 0.187 2580 22481
' 184752 ° 567019 198355 ;67599
B.C.Ratio 3.069 B.C. Ratio '.2.862
Viakle sizeof Viatle size of
holding 2.20 hectares holding ‘273 hectare:

(5.43 acres) - : (6.73 acres)

7omping5.766 hectares of perennially irri:ated land; The viable
ﬂéi?gidf;hélding_to ovn and operate a 18 (2T0) HP tracdtor is 2.20
ﬁectarea 05_5.43 acres of perennially irrizated land with maximum
land under zrapes. It may bte noted here that the viable afze of
holding for such investment will have to be computed under an
asaummu crop combination and which may rarely represent the
actual situzation. :
Gimilarly:tne benefit—cost_rétio for Jangli region alaso

--’dé;_:-i.ata & confortakly nish zaliue 3£ 2,085, T2 raef. jrvasel. eoXtk.
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of the tenefits and costs are also iliuwstrated in Tatle 4.4. This
explicatéa that in Sangli recion owning and maintaining a tractoi
ia highly viatle for the average teneficiary household with 6;975
Lhectares 6f perennially irrigated land. The viable size of
holdinZ to operate a tractor is 2.73 hectares or 5.73 acres of -
land with the presumption that grape ‘occupies the major share of
the cultivatle land.

4.7  Benefigiary wesponjes helating to the ocheme

a4 . m— - a————

The teneficiary responses atout avareneas of the scheﬁe,
reasonas fér puréhaaing tractors and the difficulties in purchasing'
tractors are presented in Table 4.5, along vith tne other tenefits
like éubsidy and training to drive tractors. Najority bf the
farmers both from Sangii and Nashik districts came to know about .
the aéheme throﬁgh”?anchayat wamitis or agribultufél officers. The

rest of the farmers zot the information throuch neWQﬁaﬁérs-of.'
neighbouring farmers. In the case of reasons forlﬁvaiiing:theAZI
achéhg tenefits, the shortage of human labour and difficulties in
maintaining tullock power vere the major reasons cited. This has
pushed the farmers to look for a viable alternative., wome of:the?.
bepef}c{aries vere interested in purchaaing a)tractor evenqvﬁthouﬁ
the 3ubaidy and prior to the scheme but their economiec coqﬁitionsé
did not permit trhem t» do 30. In all tkese aspects toth the
diatricta shov homogeneous characteristics of the teneficiaries.
In addition to this, thowugh suhsidy‘element in the scheme.

enticed some of the beneficiaries, majority of the teneficiaries
were prepared to avail this-scheme even without subsidy. Apart

fror all these, the company has made provision to train the
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“fable 4.5 ¢ Beneficiariea *erception About the Different
Components of tue Scheme

- - o e EE W e W oww - - e e e AR S g me EE mm M EmE EE me g MR AP O me e am = ome
. - g

A : sample Hegion from
Particulars e ——————

= wangli Nashik
District - District

-v-."p-—.—-'—-l———‘ ——————————————— '—-——;—n————
1. Information atout Tractor iSchemes

a) Panchayat samities and LT
agriculture Officer 62.50 26.19

t) Newapapers _ 31.25 23.81
"¢) Keightouring Farmera 31.75

?

2. ueasons for Purcaasing Tractor:
1 .

aj ahortaee of labour ' _ ' ~1c0.00 1qo.eo;
'_b) Juestltute to bullocks 31.25 :ngeoo_
‘:c)'opbsldv i3 attractive ..- i 31.25 |l;§§.67.
: d)*?feglema in rearlng bullocka ' 53.59 S

3. leﬂICUltleS in Tractor Purcna31ng
andlkpplication T

‘a):Lconomio problem ' . 975.00 28.57"

b). 5m211  holdings - 25.00 IY,52-

¢). Unknown -about tractor use 18,75

d)s Other problems: - 18.75 - 61,91
'&:fﬁnhaidy elenent: in' 2urchasing: Lo

a)-%ithout sutsidy purchasing - 68.75 7Y.43

b) Decause of subaidy . 31.25 28.57
5. -fraining to Drive Tractors

a) Company | 81.2 42.86:

b) Government and Company 12.50 .-

; Keighbour farmers. : - g 5:25 . - 9.52
d OVn ‘ . ’ . '47. 62

-ﬂb et Indicatad flcures are percentafes to total sample
households.
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beneficiaries in operating the tractors. While majority of the
beneficiaries got themselves prepared to driye tractors with the
heip of the company in wangli district. Only about half of them
got the training from the company ana the others learnt it on
their oxm in Nashik, On the whole, this scheme gave an opportu-
nity to the farmerszgtep up mechanigzation in their farming
operationa.
4.8 Sunmary .

-The major incremental income due to the introductidn of
tractdr is own farm income. Uven in farm income, income from
Zrapea formed the larger share in toth districts. If income
from grapés ig* taken out, then Nashik records a negative incre-
mental income. Tractorization alao brouzht in the crop divérsifi-:
cation and a decisive shift tovards commercial crops. On the
cdst side, depreciation cost takes a larger share, for in the
initial years the maintenance cost will not be 30 high as in the
late# part of its economic life., oJince these tractors are small |
in size, the custom hiring service are almost nepgligitle. Hence,.
the operation cost or diesel and oil cost is also low. Per
hectare btenefit-cost flov explicates that Nashik district is
getting better pay off from lower tractor operational cost.

Unlike the per hectare tenefit-cost relationship, the
tenefit-cost ratio exnibits a hig.er vaiue for Nashik than|l
Sangli, The viable size of land holding is hi.ner where the
3-C ratis is low. It shows a higher land holding as viable
land asize in‘Sangl; a3 compared to N;shik. On the whole, it -

jeem3 to explain that the 18 (PT0) HP tractors are viatble
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"altarnative ty tulinck labour and manual latour £or thoase who
have rore tran 5 acres »f perennially irrigated lond., It alszo
implies bhat taere i3 a positive relatisnship between the size

2f hnlding and henefit-cost ratio for the-tréctor ovners. It
aiso cives an impression that without crapes,. the viatle ‘'size of
Halding w11l e muci hi:ler tian the ejtimated one. In adiition,
it replaces thé Eullock 1ab3u; fiom a ricuiture and makes'tﬁe-own
nairdal iavour to :raduaie tHy skii.ed lakour or traétor-OperatOr.
It 2lso weduces the drul ery in asriculiuce bty replacing manual
and ‘dul.ock lakour. rurtzer it makes tle tLer in?uta-more
eflfective throuin power apravers and Geep plouching. Ultimately,
it enhances the overall productivity of jand and in turnrihe 

iuncore of tie faruin: community.



5.1  Introduction

M e T ] - -

It has'téen vell docu.ented tr .anr atudies that mechanii—
S |
ation increases tne efficiznev of each operation aad reduces the
per.unit ¢oat of cultivation. This enhauces tie per hectere net
incowe/profit of the crop eatursprise. oince the introduction of
the nev. azricultuie tecunolo:xy (L2}, twe uze df modern \
maciiineries iike tiraciors, puspsets, 3prarens, thiresners, ete.,
a3 increased many-foléd in Indiazn a;ricuiture. Ualike the other
techﬁoloiical inputalsuch a3 ier£ilizers and pesticides, necha-
nizgation is concentrated only in souwe parts of tce country,
especialiy where inteﬁaitf of irri;ation is Lith, it is also
corfoborated'hy stve?ie3 that the farmers who use machineriea |
mogtly telong to tue zooup of larze farmers. Hdrevex, owing to
the non-avallarility of drauvht aninals and the rzcent price rise
along vith the protlems in availatility of manual latour, many
amall ané rediv: farwers are willing to usze tractors. Sut, its
capital intensive nature coupled rith their voor resource base |
reatricts toeir access bto the tractdorization. ioreover, the
~tractors are génerally-af tirs size and cestlier tkhexefore
totaily uniit for am2li and umediur farmers.

To overcoite these protlems and to help tire amall &nd
nedium gize faraers, the Governﬁent of India has introauced a

Jcneue called prohotlon ol agzricuwitural wechianization through

59
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snall tractors! im t.e vear 194,-u5. This Las been iﬁtroduced in
tie wizabth Pive Year 2lan o a piiot taszis vwith an intention to
extend it in fuituvre tased on t.e level of responae of tﬁe farme 3.
This gchexe proviies 30 per cent or maximun of ua.ao OOO of LOan
{éa‘subsiiy. The Tanl 11an i3 ganctioned for the aelgcted feriaexrs
thue criteria a3 inldicated in the cuideiines of the
schezd, This i¢ an izpact evaluatim study of this schere '
conductied in t-o ;“atz fctz af llaharashitra.

5.2 Ctiectives zad ety >islniy

s

Tais stuldr i3 toeken up with the fellovtinz objectivess
i .

T I7TY To assess the extent to waleh toe objectifé5 bf the
' schene lave teen achieved.
2) To sveluate the heneiits accruing to smal¢, marﬁlnal
| - fariers telonuln' ty the ocaeuu¢ed Castea and v
- séheduled ¢¢1bes.
“3) To assess thé contribution of this scheuwe in
inereasing asricuituwral éroduction.
4) To =233ess tre impactfof'thia Ju:iteh over to tractor
on employment. | |
5)'To find out tis economic viakility of the ihvésﬁhéhtﬁ
under this screne.

& l [_ h
The preasent 3itudy vas conducted 1n Haha;asatra in tvo

Dl
P

distfict; vrere paxiaw: number of t;actars vere dlstributed
durin; tre vear 162-83. The two selected districts wexe
Nasﬁiﬁ aﬁd Saintli, Out of the'97 tractoras distrituted iﬁ thé
two.&istricfg, ilashik and sancli districts accounted for 67

“¥z2nd 30 respectiveir, %e have selected tventv-one beneficiaries
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from FNaghik and sisteen beneficiariea from vangii districta.
Leepinz in view the 3pread of the saimple over ihe talukas of the
district, we selecied-about 33 per ceut of tlie teneficiaries. The
'impact of tractor w3e wed aalessed v -aking comparison on tne | -
practlcés of erop cuitivation »f heneiiéiaxies tefore and after
the intxrdéuction of tractor. The year 1992495 wa3 the refarence
year jor assessing tae parameters before tractorization end

1993~84 was the refereiice rear for the post-tractorization changes.

5.3 - The Desirn of the Jcheme

Ie rasic oEjective of tli'e scheme va3 to proncte farm
rectanization amony the small farmera. The scheme drafted bty the
Covernment »f India indicated the minimum and maximum size of
nolding under perennial irrization. The Covernment of Maharashtra
save a diat:ibution of land Ly catezories indicating the reguire-
ment-of'the holdiﬂé 3ize for the scheme. This attewpt haa
intryduced asome flexibility tut there vas an inherent compromise
on clear identification. Among the aampie‘farmers we,have noted
atout 30 peix cent of itie beéneficiariea naving more tian 3.2
nectarcs of land under perennial irriration.

Anather important 2orm suzsested Ty the Government of
India va3 tuat tuhe “eneficiary showid Le a firast time nuyer of
this ﬁ;actor and in no cazse shouid have ovned a tractor earlier
in his name or in the nawme 5f any otﬁer Pember of the family,
we came across two farmers in Washik district vwho had owned a
tractor tefore this scheme. The ascheme requires an undertaklng
frou the farrer as vell as certificate from the Block Development

Officer, snecifvlnp basic recuir ements. Therefore, it becomes )
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necegaary to-monitor tl'e scheme more strictly.

. Trne guidelines oi the schgme indicated that akout 221pér“
cehtaof trhe sutlay shouwid fo to the veneficiaries telonzinig to
the ‘Seheduled Casces and ociheduled Trikes., but out of the 87
teneficiaries only one “enelficiary Yelonzed to this sroup and
tﬁerefore, it is clear t.at the 3C..ene dld-not reach tiis croup.
dJut this cappens.ove to tue tro conditions of cue scheme,: namel;,
tie size of holdina tetween 6 and 8 Lectares of perennlaliy
irri;éted land and 15 Jer cent of G.e Total co3t a3 down. payuent,
If %ad told to ouri team that these two conditions are. very
difficuit to satisfy ior toe. farsers telonziag to the group .of
the Séneduled Castes and bcheduled Trites, Thuas, it “ecoues
neceasary to> have a fresh lonk at these taree conditions, ::

-

5.4 . Impact usvaluation on Crop Production.

Grapes and sugarcane are the two important gonmercial
crovs dominatins the cropving pattern both tefore and after the
tractorization. It vas noted t at excspt for increase in‘area
under grapes in Fashik district and jowar in Sanzli district,
np major ci:anges occurred in the area allocations under‘the'other
croéa'&ue to tractorization. : ‘ i

' The ﬂistribﬁtion of iand sige 3iowa trat majorityfof the
farmers kave land lLolding iess than 5 hectares and tney conati-
tute akout 52 per cent of tie total sample., Tie average‘éige'
of holding_waa 53.55 énd 53.86 hectar:3 in rashik and sanzli
Gistricta respeciiveivr. ilone of the sample. uarmers in toth
districta purchaged land after the introauction of tractor.

This indicated no chanize In the asset roiding. oimilar results
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were oLbained in the analysis of iivestock. The stock af animals
. - . j N
v the bteneficieries waa alrout e saie and no caange

aAainteined
was oﬁServed. Buliocké and tufialoesz are'importaﬁt 1ouaehold
animala.in the tvo districts. ..vwe io not find any difference in
the atock of animals hefore and after tue introduction of
tractorization. 4slectric pumpgets, oil enzines, threshing machiﬁe
and foéder cutting maciines were the othuer isportant wechanized
impléments witn the farumers. among these, eiectric pumpsets are
more frequent in both tie districts. There was no ciange in the
atock ofgmechanized impléuentd tefore and aiter thetractorizaﬁio%;
There vaa a alizht reduction in tie inEensitg ot crobsing E

in both tha distriets aiter tae introcduction of tractorization.
The intensity of croppinz waa 118 per cent and 114 per cent, .
tefore and after tractorization respectively in Fashik district,
while tie sane was 120 per cent and 11§ per cent in oancli
district. It ig 3ifficult to aasert that tractorization has
reiuced intensity of cropping, since one caanot umake ;ny cqnclur
ston by using one vear data.

| In Pashil district the per hectare.cost of cultivation hag
reduced Jor all the crops except jorar. Iﬂe reduétion is higher ,
in comnercial crops and varticularly in ~rapes. It wa3a noted
that reduction in the cost waz positivelv related to the hours
of tractor use. Among diflercnt inputs, the coast reduction was
nainly otserved in'the hired labvour, pesticides and bulloék.
lakour for rnost of the crops.

The pattern of chanze in the coat of cultivationiin

2an;1i digtrict was entirely different than Kaghik diatrict.
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The reduction in ti.e cost of cuitivation was noticed only for
gréﬁéa. in atsolute terms tue reduction of cost was lower in
aanglf di$trict; even in grapes, wien comparrd vith Nashnik.

district.
o The use o1 tractaoar for different crops has incregséd Iromj
2753 hours to 7622 hours after tue introdvction of aschems. On an

averaze, each tractor vas used for avout 206 houra in the two

At

3ea3on3 ani atout 3C hours per nectare after the introduction of

the scheae. ' The wse oi tractor was reiatively more in zrapes
compared to any other crops. It increaged frowm 13 hours per
hectare to 65 hours/hectare. <Iractor use was méagre in crops iike
jowar and btajra. ne per Lectare uie of tractor was sulstantially
Bigh in rvashik district compared to ~sangli digtrict. Tréctars

were mainly vsed for 3spraving pesticides, transportation, inter-

¥

E]

culture for grapes, dryr plou@hinf for sugarcane, aoyaﬁeaﬁ,,ete.
. o, N I ’
o Productivity has increased for majority of tte crops in
toth ‘the districts. Arong different crops a substantiéi?inéréaée
v.a8 obgerved in the 'other cropa! ;réup.; aucarcané nas?;hOﬁn.#
sligﬂt decline in the productivity in Nashik district and“
iﬁcre?se in sanzli cdistrict. The'productivity ol :irapes has
increésed in toth the diatricts. It wasz aiso fouad tnat'éhe
productivity of Ly-product increased vhenevsr there was an
iaprovenent in the ryield of crop. |
- Cross value of production has increased in majbrity of
the crops ‘afte. the tractorization schene, The increase vas
found maxizum in jowar (47.4 per cent) follored by suzarcane in

%% Nashik digtrict. In Jangli discrict the vaiua of output of
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mozt of tb- crops has increased, hut tie vield of jowar has |
reduceu. The increase in the gross value of butput cama mginly'
out of grapes and due to vield effect rather than price effect.

The pef hectare net incowe of each crop Las increased
afte;:tne implementation of the schewne in toth tie Gistricts. In
terms of percentage the increase was found suhstantial in Nashik
digtriet for jowar and bajra. iiovever, in adtsolute money' value,
tae amount of increase waad guite high in zrapes and sﬁ@arcgne.

&3 in the case of lfashik, tne increase in net incopé wad
noted in almost in all the ciops in Sangli éistrict. Among the
diffegent cropa, the per cent increase was hizher in vwheat
folloﬁed by 'other cropa' group. The increase in ixcome fronm
zrapej vas more than double than tbat of I'ashik ﬁistrict.
Altocether, additional incomé generated through tre other miﬂpf
crops nas ;elatlvelv lezs compared to the additional income
generated turoush :zrape cultivation,

5.5 Impact of the Hclheme on Small
' Jarmers an and umplovment

The size productivity relétionship i3 positive in Sanali
district. ©ut the per cent of increrental income generated in
the lowest size class of olding is hizhest as compared to' the
‘other size classes, The incremental income of the telow 3.20 haﬁ
far.ers was &y, 14000 per Lectare a3 compared to «i. 18000 per
hectare in the lérgeat 3ize class (atove 5 ha. iroup). The
results »f Fashik didtrict are not exactly tie same a3 that of
w21l district. The net incowe in the lowest sige claas'of
iaahik has reduced by a-out 3 per cent. The midéle size (3.20

to 5.C0'ha.) has the hi hest incremental incoae of about 50



106

per cellt. * This shons tiat there is no uniform pattern in bhe‘
rélét%onahip of .ize and nét,income cenerated.

| uAmong the dirferent croyi, srape cultivation accounés for
major chaniea in manual euplorient Gavs in toth before and after
the ip%:oauction of tractor. Grape ctitivation alone absorts
65;7C‘per cent of gotal eapioyiient dava. In the casge of!bﬁlloCk
lghdur iﬁput, 'othef crops' at.aort larzer tulliock lahdur‘cdmpa:ed
0 grapes or sujarcane.

Tiie per nectare uwse of wanual latour wag found 3giznif-
Fcantly hisher in srape cultivation compared to any otuer crop.
Introduction of tractor ieduced tue wanual enployrent sizni-
fidhntly varticuiarly in the grqpe‘pultivation. The_reduction
mé; mwos3tly noted in the hired latour couponent, fhe chanze3 in
the nanual labour Qars vas not sauwe ia toth the‘distribt;, Ehé
?e{céhté:é of ‘reduction vas relatively bigherﬁih ﬁéahiﬁjgiétriét
as cownared to Jan-li. After the ihtfaduc}ion of t}actdgigétiﬁn,
‘faniiv labour davs have increésed, vhile hired laboﬁf-émployment
'days have declined.

43 in the manual latour,!bhere »a3 a reduction in the per
hectare use of buliock latour almoat in ali the crops. The
ieduction va3d not sinilar tetreen dijcricts. .Unlike in the
mahual darysi, here moat of ﬁhe reduction vas found in own bullock
inpuﬁ. " The reduction waa zelatively more in srape cultivation
comparad to tke otl.er cropas. Altogetner, tiie recuction was 40
pér cent in own ruilock input and akout 16 per cent increase
‘3n hired tullock input. In terirza of days, the recuction was

'gfazly 5 iays per hectare for all cropas.
ww T ' '
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There wa3 a positive relationsuip retresn nours of tractor
use and reduction of euapioyient davs., It vasg ifound that rhen'
tractor use increases, it i3 accoupanied by rsduction in employ-
@ments wor instaice, use oi tiactor hours has increased by about
51 aours in zraje cuitivation wiich reduced by ahout 243|mandays
and by 4 builock nairs of aniwal input.

{Cn the vhole, in termns of employmnent Jdays, the reduction .
w23 more in anired lakbour which was atout 63 days per hectare for
“all the crops vhile the same vas very neagre in bullock labour
daras.

5.5  sconomic Viabilitv of Tractorization

Sy B fheyety=p- g

Income from grapes formed the large share of the incre-~.
mental incoae in both the districts. If income from graves ia.
taken out, then Nashik records a nezative incremental income. The
custom-hiring services are almoat nezlizitle, 3ince these ara <
3mall tractors. The operational cost or diesel and 0il.coat i3
also low. Per hectare btenetit—cost flow explicates that:Masnik
dist;iét i3 getting tetter pay off from lower tractor oQérating;
coat, |

Ifhe tenefit-cost ratio exhibits a higaer valﬁe for Nashik
than wanzli. The viable size of ﬁolding i3 pirher where the 8-C
ratio is low., It show3 a i .er land nolding as viable land _
gize in osangll as compared to Nashik., On the vhole,” it seems3 to
ex;lain that the 18 (PTO) =P tractor iz viatle alternaE}vé to
buliock lakour and manual latour for tidse who have more than

> acres of perennially irrizated land. It also implies that -

there i3 a positive relationship tetween the size of holding
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and teeiit-cost atio for the tractor omners. It also gives an.
impressiog_that vitiiout ‘rapes, the viatle size of holdiné;ﬁill_ '
be-muéh hizher thain the estimated one,

it was found frox this study that ©iiis 3wall tracior scheme
‘had increased their farm income to ceriain level despite there
are changes across crops. Ihis has not oniy helped them to .
reduce tne cost of cultivation and increase per nectare net

also belped in wany c¢ualitative waygs. Majority of the

‘incoae/p.ofit, but/fa‘me '3 feel that thisy smalil tractor is very
ugeful for spraving pesticides, dry iand plourhing, interculture,
et¢. tworeover, easy handling nétuﬁe of this tractor <does not
need any 3pecialized driver to operate this tractor, nThough,
tgere_is a larze recuction of employnent days in soume crops, this
will increase tueir total employuent opportunity throuah;increasing
c:OQpingwintensity in future.. One may not cet immediate-bositive
effect.in the introduction 3tare of any technolosical input.
Iﬁputi;dOPtion is a process which takes fimedto create new.
pasitivé impact. |
5,7 - Zolicy Implications

1) The 3ize o0f land noléding i3 uniformly fixed for all the
typea of farmers in this scheme. The coniition of mlnimum 6
acres of peremnially irrigated land holding nakes it difficult
" to identify the beneiiciaries belongiug to the Scheduled Cz3tes
ani wecueduied fribes to avail the tenelits of tue acheme. If
it i3 intenced to .each tae cuitivalors belon:ing td this group,
tren it would be neceasary to ieiax tke condition of the
Hminimﬁm sige of holdiing 3pecially for those belonzing to this

GXOUP. |
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2) sinilarir the Jown pevient is alizo wniforily fixed fa:év
ailltfpes of farmers, 93ince the majority of the farmers belongiﬁg
to the ;roup of ocieduied Castes and Scoeduled Trites cannot |

.affqrd'this the government can either reduce the marsin money or
comnletely atoliszh the forn pavrent “or thij group of beneficiaries

3) The amount o7 su%sily is uniformly fized 7or all cate-
cories of farmers., This can te altered in two vavs, .?irflt'.l;r,i
governzent may increase tre amount of ‘3ubsidy to the farmers
belon§in¢ to the gacially backvard communities;. Secondly, the
amount of suﬁsidy can bhe inverseiy zradad aith the 3ize of land
holding of the-family.

| A) Instead of éancgioning and distritucing the amount of
sutaidy in the initial period of the schene, jsovernueant may
3anction tne subsidy anovat in the last vear of tueir inataluent:
or after some stipulated period. Tiis viii hclp to reduce the
default payment.

5) ¥araers feel that tlie spa.e parts of tais tractor are
coatlier and not avaiiatle in time. CGoveraniient can ;ive assurance
to .the farners_ior providing spare parta for at leas3t 10 vears
through agro-Industries Jdeveloopment Corporation or ty some
azranzerment with the reputed tractor companieas.

|6) Coverncent can arrange traininzg prosracme once‘ih-a
year regarding operation and maintenance of.the tractor gith Ehe
help of the tractor producers, siice new problems may oqéur:rhéﬁ
tractor use increases,

7) Zovernuent authorities or tank officials may keep all.

records of tie beneficlaries including tucir crizinal documents .
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I » SR E
of the tractors tili they compiete bucir full loan inataiments.

Tuig wouid scCuce the nuuter o1 deiaulters and sale of tractors
tou it on subsidy.

8) io understan. the real-icpact of this sclie:e on.tﬂe
fafuers' cuitivation pattern ané econonic cénd'tions, it ﬁpuld

te better to coniuct a 3tulyv at least after five rears from the

[ 1]

introduction of the schele. énerclly, the procest of adoption
veriod %ilil alvavs “e more for nachineries like tiactors cowmpared

to tecknolosical inputs like fertilizers ani pesticidesa,
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