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Economic growth in the long run is msinly the .cesult of
technological innovations. It is the new techniques of
production which make possible higher productivity and thus
result in higher per capita income for the people. In agri-
‘culture, therae are several innovations which are conducive
to higher productivity both of land arl of perscnnel. The
- more important emong them are in irrigation, and in use of
improved seeds, fertilizers and pesticides, Apart from these,
mechanization of agriculture has proved to be another :
important technological innovation for increasing the per
capita productivity of .egricultural occupation. Generally,
its main advantages have been thought to be enabling the
agriculturists to put much more area under crop than is
possible with the help of erimal traction power. Thus
mechenization played a crucial part in increasing per capita
productivity in countrics like U.S.A., Canaeda, Australia,
etc., where the land man retio wyas very high and where a
lot of virgin land was lying without being cultiveted owing
to shortege of manpower. In such cases mechanization enabled
- a small number of cultivators to cultivete a big chunk of
land and thus increase the agricultural production of the
country. Next it came to Europeen countries. Here there :
- was already a lot of shifting of the agricultural_fopulation.
to cther economic activities &nd thus land man ratio was
turning favourable. C

Whether mechanization will be use ful for a country like
India, where lend men retio is unfavourable, is a moot point.
There has been a strong opinion that the use of tractors will
only result in increasing unemployment in the country as it
will displace the cmall farmers or tenants. This view had
discouraged research work on the effects of mechanization
being done- during fifties.

. In 1959, I exemined the effects of agricultural cultiva-
tion through tractors on the productivity of agriculture in
India. The socio-economic effect of the innovation on growth.
has heen exsamined by Dr. Keprs. A joint paper embodying the
two findings h2s been published in Weltwirtschaftliches. B
Archiv in 1961 under the title "The transition from g, bullock
U0 a tractor economy in India - some Indirect effects and- .. -
benefits", The theoretical arguments there were algo illus- -
trated by some data about tractor cultivation thet wes - ... ..
available in & study of cost of tractor cultivation conducted:
by the "Punjab Board 6f Economic Inquiry". Our conclusions
were as follows: WIf properiy plenned end nurtured, the . .
mechanisation of agriculture can be made to serve as ean.
inducement ‘mechanism for the introduction of the new forms
of orgenizetion, new ways of doing things, new skills, a new
discipline end precision - in short it can lead to a variety
of desirsble socio-cultursl chenges." Further it was shown
that the use of tractors would make it possible to reduce
substantially the number of bullocks required for Indian
agriculture. This would eneble the Indian cultivetor to have
fewer bullocks ard thus to keep and feed a correspondingly
%arger nunber of milech cattle giving him extra source .o

ncome. ‘ .

Thus a strong economic case was found for the transi-

tion from bullock traction to tractor traction. The argument
ran somewhat es follows: The replacement of a pair of
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bullocks will meke availasble feed to maintain at t
she-buffalo tggether with a heifer. This will gi%gagppgggi-
mately 1000 litres of milk per year worth about Rs.1000/+,

A pair of bullocks usuelly cultivate between 10 and 15 acres
of land. The cost of cultivation by tractor has been found
to vary between Rs. 460 and Rs. 235 per ten acres. This
leaves a substantial surplus to the cultivator attempting
this transition.

, Further, a fear was' expressed_l/ that mechanisation of
agriculture may induce large cultivators owning tractors to
indulge in lerge-scale hiring out operations to small cultli-
vators which may in turn concentrate in their hands sufficient
power to the detriment of the small men. Therefore, a co-
operative organization for introducing mechanization in agri-
culture was advocated. '

T. Bergmann, summerising _2/ the debate of half a decade,
afterwards, came to the following conclusion: "Humen energy
has hitherto been applied to secure subsistence near starva-
tion level with primitive equipment and high waste of energy.
The energy left over was insufficient ‘for the needs of private
and public investment, Mechanization should help to set free
energy for the big common tasks, speeding up the progress of
the ferming community and thereby the whole of India."

Unaffected by the debate, the process of mechanization
of agriculture went on on its own, spurred by the changes in
the terms of trade in favour of agriculture as well as the
advent of the green revolution. he number of tractorsg rose
from 21 thousend in 1956 to 54 thousend in 1966. The Draft
Fourth Plan now envisages a capacity of 68 thousand egricul-
tural tractors per year in 1973-74, and that of 60 thousand
power tillers. A policy of mechanigzation of Indian agriculture
has been adopted and has come to stay.

It is, therefore, importent to know its direct economic
effects, apart from the economic implications discussed in
the literature of the last decede. The Gokhale Institute for
this purpose undertook a study of tractor cultivation in
Shshada teluka in Dhulia district in 1967. The results are
embodied in this report. It will be secn that it does not try
to enswer all the economic questions raised in the economic
debate but primarily confines itself to the profitability or
otherwise of tractor cultivation itself without taking into
account the secondary effects on the economy. It also brings
into relief the minute but practically very important economic
problems of transition stage where a cultivator hass introduced
ma tractor but has not so much institutionally settled as to

discard his bullock power.

Within the limits set for himself, Dr. Sapre, who con-
ducted this study, has done a fine job end I em sure this will
provide important source material for the students of this

subject.

Gokhele Institute of
Politics and BEconomics, P. N. Mathur
Poons -~ L. o

Pecemier 1, 1969.

1/ Mathur, P,N., "Preconditions for Mechaniged Agriculture",
Yo;]na ’ 11—10-196}4‘0

2/ Bergmann, Theodor, "Problems of Mechanisation in Indien
Xgriculture®, Indien Journal of Apricultural Economics, 1963.
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she~buffalo together with a heifer. This will give epproxi-
mately 1000 litres of milk per year worth about Rs.1000/-:.
A pair of bullocks usuelly cultivate between 10 and 15 acres
of land. The cost of cultivation by tractor has been found
to vary between Rs., 460 and Rs. 235 per ten acres. This
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CHAPTER I
JINTRODUCTION

Among the 1ssues often dlscussed in any debate on
mechanization of agriculture in the developing countries
are Included firstly, the advisability of the capital .
intensive methods in countries having surplus agricultural
population and secondly; the Iimpact of these methods on
agricultural’ production. It is.feared that in such coun-
tries mechanization will merely aggravate the problem of
unemployment by displécing lsbour which is cheaper than
‘capital without bringing about any increase in agricultural
productivity. While recognising the importance of both.
these issues in taking policy decisions at the national
level, it has to be pointed out that these very 1ssues are
also important at the farm level. From the point of view
. of the farmer himself these 1ssues are important because
the displacement of the resources and increment in produc-
tion would ultimately contribute to the profitability of
mechanized cultivation on a farm. These 1lssues are now
- more relevant in India because the Government itself 1s
encouraging the use of tractors by making credit.availale
to the farmers on 1liberal terms for this purpose and by
encouraging . the production of tractors. The draft outline
of the Fourth Five Year Plan mentions that.in order to
exploit the existing potential for increasing the agri-..
cultural production it is vitally necessary to set up large
- production capacities for agricultural implements and
tractors. Tractors and agricultural machinery are included
among the industrles that "will be the flrst charge on the
nation's resources." _1/ Recently the Government decided
to delicense the Industry for stimulating the production of
tractors of various sizes,

The important issue row is, therefore, whether it. -
pays the farmer to introduce a tractor. Does the earning
capacity of the farm increase through increase in production
efter methanization i.e. the use of implements based .on
& tractor as a power uinit? Do tractors really displace -
enough resources so as to make it an. economic .proposition?
There are hardly any empirical studies in India which try
to answer these basic questions. The present report, there-
fore, attempts to study- the economics of tractor cultivation
on the basis of fleld data.’

1.1._Approach to the study

The most obvious method of approaching this study
would be to make a two point comparison of farms which are
mechanized or farms could be observed continuously before
and after mechanization. One of the difficulties here would
be of -spotting out the farms which intend to introduce
mechanization. However, since under the Indian conditions.
farmers have to wait a 1long time for the actual delivery of
a tractor after having reglstered the demand, locating. .
intending purchasers of tractors is not a very important
hurdle. Such an approach would, however, mean & Very long
term plan of study. . . .

1 Fourth Five Year Plen, A Draft Outline, Planning
Commission, p. 173.
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Another approach would be to select two sets of
farmers, one using bullock power and the other using tractor
pover, - Provided the individual cases are otherwise compara-
.ble, such a study would give a meaningful analysis of the
effects . of mechanlzation. A detailed farm business study
could be undertaken for both these sets of farms to give a
systematic and comparable data. The main problem in such a
study would be of locating strictly comparable farms, For
instance, farms to be compared may have the same size but
"aifferent irrigation capacities or a different cropping
pattern, They have also to be geographically located as
near to each other as possible for making & valid comparison.
' “This means .that they would have to be located, as far as
poss ible, in the same village so that soil, rainfall and
other physical conditions would be more or less similar,
-Since the largest farm in a village usually possesses &
tractor i1t would be difficult to find a similar farm in the
same locality using a bullock power. This method of analysis
would thus be practically very difficult to follow. .

o & St411 anothér method of approaching this problem would
‘be ‘to- find out which of the two competing practices 1.e,

the btullock power as against the mechanical power, 18 cost

-saving for a given-level of output. This method does not

‘directly answer the problem of profitability of tractors.

It rather concerns itself with the opportunity cost of

" mechanization. Under this method it would be necessary to

-/ find out the resources' involyed under both the practices and
' “"the resources that would be replaced by the substltute method.

* The cost of the resources replaced would have to be greater
than the cost of the substitute method introduced 1.e.
tractors, if the change in the methods of production 1is to
" be cost reducing. The wain 'difficulty in the adoption of

" this approach 1§ the estimation of the resources needed

- "under; the two production techniques for a given level of

- output. . Introduction of tractors is a force which brings

: about innumerable changes in the farm structure., "In this
< sense 1t .18 mot just a cost reducing innovation, i,e, it
does not only affect the cost side but also the returns
8lde, The use of tractors for the reclamation of the waste

m':land, for irrigation .and double cropping etc., brings about

changes which are income generating. .-Since tractors affect
both the cost as well as the income side the estimation of
the resources displaced at a given level of output or
acreage cannot be based just on cbserved facts. Thet main

. . weakness of this method would be the hypothetical nature of

. ‘the estimation of resources needed under the "two practices
~for-a given 1eve1lof‘output.

This difficulty can be somewhat eliminated if the
budgeting method is adopted for evaluating the profitability
" of the two competing practices under consideration. The
' method takes intd consideration the added costs and the
. sdded.returns caused by all the relevant changes lnvolved

in the. change in the technique. The issue of profitability
of tractors can best be answered by balancing the added .
costs end the added returns caused by tractorization on a
given farm. - The maln requisiter under such an approach would
" - be to trace all the changes -on farm brought about by a
tractor and’ to study their economic implications. in terms
of the budgeting technique, - :



This method of intra-farm comparison, howeve has 1ts
own limitations in any study of empirical nature. 6ne of the
main difficulties here 1is to be able to separate the changes
caused by mechanization as distinguished from the changes of
secular nature or those caused by exogenous factors. A

. tractor may enable the farmer in bringing ubdre land under
-, double cropping or enable cultivation of crops which are

. labour intensive. Both these changes may also be due to
increase 1in irrigation and many other factors like changes
~4in the relative prices of different crops. Segregating the
effects of mechanization from the effects of these other

... forces operating in the economy and quantifylng these

effects in monetary terms'1is one of the main difficulties in
following this approach .

.- .- DBoth these methods mentioned above 1.e. the substitu-
' -tion method and the budgeting method: are adOpted in the

.. present. study:. The problems associated with the respective

methods are:discussed at length at appropriate Pplaces ' in
this study

Mention may, however be made of one theoretical -
diffficulty in this respect It 1s noted above that under the
*budgeting method the estimated increase in.physical produc-

- ~-tlon caused by changes 1in the technique of production is a
-vital information for: examining the lssue of profitability.

Which physical production is to:be taken into account? For
instance, Introduction of a tractor may lead to :land reclama-
tion and’ increase 1in irrigation -and double cropping. Assuming
that the effect of tractorization 1n respect of these changes
can-be separated, has.the value of added prédiuction from all

. these changes to be regarded &s the added income due to-

- . mechanization? :It can bte: argued that reclamation of land is

one ‘of the nature of capital investment and the entire
.additional Incéme from:this charge cannot be attributed to
- tractors. -Reclamation ‘could be done with the help of a

hired tractor. The farmer has  to balance theé cost of purchas-
‘Ing additional land against the:cost. of reclaiming the land,
Therefore, it can be further argued, that the annual flow

i.e. the interest on the capital cost saved in reclaiming

land as against purchasing of additional land of the same

- quality or: from reclaiming the land with the help of a

tractor as against reclaiming with .the help of bullocks -angd
human lsbour may ‘only be: regarded as the added income, Also,
‘that part of the added production from this land whichiis
accrued because of the better tillage or because of the
qualitatively superior nature of tractor cultivation as .
compared to that with animal power can be considered' as

added production for our purposes., Empirically, this
infomation is difficult to obtain except on an experimental
level, Another method would be to offset the value of the
land reclaimed against the price of the tractor. This
method also 1s somewhat difficult to adopt because land

. reclailmed 1s often not in a single compact block 80 that
evaluation becomes very difficult. . : : :

One has to distinguish between land reclamation of
different types. For instance, land may be reclaimed by
extending cultivation to an area which was. formerly weed
infested, Such area may be in a compact block or it may:
be .scattered over the: farm. Whatever it 1s, this type:of
land reclamation cannot, perhaps, be regardaed as that of
8 capital nature, This 1s because such type of land will,
moSt probably, cease to-be cultivated once tractor cultiva-
tion is abandoned. So also the extepsion of cultivation
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to land vwhich was formerly under bunds but which is now
brought under cultivation either because of the personal
cultivation.of” the land by the farmer hiwmself (which he

now undertakes because he drives the tractor himself) or
because of, the diminution of. the need of growing fodder on
these bunds consequent upon the displacement .of the draught
cattle after tractorization, need not be taken into account
as that of capital nature. Such area 1s almost always
scattered over the farm, These two types of extension of
cultivation have to be treated as distinet .from land
reclamation proper - which involves levelling, bunding, ete,
of land. The first two types can be treated on par with
double cropping because income from thes¢ stem from the
utilization of resources wich were formerly idle but which
are now being utilized because of mechanization. Therefore, .
if the net earning capacity of the farm after mechanization
is to be regarded as the test of the success of mechaniza-
tion would it not, 'perhaps; be desirable to include the
entire net annual addition to income from such reclamation .
as added income? This income would not have accrued any
way if the tractor had not been purchased, '

, It is possible to take exception to the very method
of ‘applying net 'added income as the measure of profitabllity
of mechanization, . Mechanization may be adopted on a farm
to eliminate the ‘drudgery of work and to achieve more
leisure for -the farmer arnd. his family workers.. In such
casés. cnst may not be the important consideration at all.
However, mnon-monetary motives are not thought.to be- of much. .
relevance for policy decisions in a developing country,
especially when mechanization of the type under consldera- .
tion invnlves a large amunt of investments The process of -
mechanization has been described as one of substituting
costly factors of production for cheaper .factors of produc-
tion, Therefore, in‘a country such as ours, where :‘there ig
en all-round shortage of capital side by side. with severe
under-employment of human labour resources, the merits of .
mechanlzatic# have to be judged strictly on economic .

criterta,. . .. | _ SO : e

‘ e Do e o A

. Net added Income as a measure of profitability may be
challenged on one more ground. It may be argued that L
effects of mechanization are so far-reaching that- they go'.
beyond the 1limits of an individual farm, "... the Lse of
tractors .in Indian ‘sgriculture cannot be adequately
appraised in terms of such direct effects as increased
output but call for-an anticipation and eva%uation.of a
whole series of potential catalytic effects” - Though this
is a sound argument, any assessment of mechanlzation on _
these lines would have to be at the ‘macro-level and, there-

fore, goes beyond the_?copeLOf_the.p;esegt inquiry.

Tnere is another aspect to such a study of mechaniza-
tion. Scarcé capital has to be imvested where it will
bring the highest returns, 4 developing country with
capital shortage ought to consider whether investment in
mechanization i& the most productive investment i,e. whether
greater returns could be obtalned by investing the same
funds In irrigation facilities or in the use of fertilizers
ete. This again 1s a very relevant issue. However, this
would ennsiderably énlarge the scope of any such inquiry.
A1l these wider issues, though related and of vital
importance, have been treated as belng outslde the scope
of the present study. o Lo

o
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o+ In. the present -study it 'is necessary to distinguish
between the actual and the potential results betause it was
- undertaken snon after mechanization, In a.short period
1.2« 3 to 4 years after the tractor'is introduced on a farm
the full benefits for the farm itself may not be quite
visible., A tractor by 4dtself 1s of 1little use, The

. .exploitation of the full potential benefits would depend on

additional investment in the accessory equipments This is =&
gradual process and would take a longer time before the full
benefits on the farm as well as to the society as a whole
would be visible. - :

1.2. The chpice of area for the study

The present study concentrates 1tself on a few large
mechanized farms in Shahada taluka of Dhulila district in
Maharashtra State, The district Land Mortgage Bank there
has, during the last few years, disbursed quite a significant
proportion of 1ts resources as loan.to enable its members to
invest in tractor and the accessory equipment._l/ Bacause

of this the number of tractors in the district has increased
. considerably during the last few ycars. ' This was especiglly
so in Shahada taluka, There were only 13 tractors in the
. taluka in 1961. This rumber had increased to 135 in 1967.
.Out of 92 tractors financed by the Bank in the district

up to June 1367 60 were in Shahada taluka alone. Out of
the total 218 tractors in the District 63 per cent were
located in Shahada taluka. It was because of this heavy
concentration of tractors that Shahada taluka was chosen
for field investigation.

" The most obvious explanation of this concentration of
tractors in the taluka is the richness of the tract itself,
The taluka is situated in the upper Tapl basin where the
solls are supposed to be extremely rich, Shahada taluka has
on2 of the richest black soil plains. The average land
, revenue per acre as per second settlement gives some indica-
tion of this, The relevant figures are as follows i

Taluka average R%venue per acre
5
Shahada 2,22
Nandurbar - 1.26
Shirpur 1.95
Sindkhed - 1.99
Sakri - 0.64%
Taloda 2.23
- Dhulia 1.12

(Source : Distii;t)census Hendbook, CenSuS of India, 1951,
PP« - ) . . .

1 The details are'discuesed in Appendix 1,
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Besides soil fertility, the higher size of cultivated
holding 1s probably a very important reason of this cencen=
tration. Table 1.1 presents the number of sampled holdings.
above 30 acres in size in the different talukes of Dhulis
district. It 1s clear from the table that the proportion °
of holdings above 30-acres is very high in Shahada as :
.compared to that in the rest of the talukas. Shahada is,
thus, the only taluka where the soill type is good and the
proportion of larger holdings is also high. ' .

Table 1,1 ¢ The proportion of sampled households having
more than 30 acres in the total cultivating
households 1in the different talukas of the
Phulia District -, ' e

-q---——'-n-—'—-_h:_--—:-._->u

No. of .. Cultivating - % of . total

cultivating households cultivating

Taluka - " households with more  ‘households.

, (sampled) .  than 30 acres -

1 - 2 2as % ofl
Akrani Mahal ' 1,002 ] 28 2.8
Axkalkuwa 1,36k .35 2.6
Taloda 019 | 2 6.7
Shahada T 2,441 - - 370 15.2
Nandurbar T 24238 S 31 14.0
Shirpur 2,211 - 183 - 8.3
Sindkhed 3,540 - 336 g 5
Nawapur 2,151 189 .8
Sakri - 3,987 510 12,9
. Dhulia 4,590 367 8.0
..District Rural = 24,443 2,398 . G.8

(Source: District-Census Handbook, Census of India, 1961.)

. In Shahada itself tractors were concentrated on the
western half of  the taluka as 1s clear from figure 1, which
glves the distribution of tractors in the taluka, There
were 135 tractors located in 53 villages during 1967. Out
of these, more than 100 tractors were located in the
western half of the taluka, '

1.3. e Plan of the stud

~ The study is.based on a sample which was not chosen
randomly. This was, firstly, because an uptodate source
. 11ist of all tractor owners was not available., Villagewise
- distribution of tractors was avallable with the revenue
“guthorities but this was not uptodate, Secondly, even 1if
‘a source 11st had been available a strict random sample
would not have been a very convenient procedure to adopt
from the point of view of the field wrk. It may be
- remembered that these tractors were located in 53 villages
scattered over a wide area. It was therefore decided to
cover a wider sample adequately covering the different
zones in the taluka instead of a purely. random one. ?he
procedure adopted was as follows: In respect of the ¢
tractors purchased with the help of the Bank loan, a
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Besides soil fertility, the higher size of cultivated
holding 1s probably a very important reason of this cencen-
tration. Table 1.1 presents the number of sampled holdings
above 30 acres in size in the different talukas of Dhulia
district, It is clear from the table that the proportion
of holdings above 30 acres is wery high in Shahada as .
.compared to that in the rest of the talukas. Shahada is,
thus, the only taluka where the soll type is good and the
proportion of larger holdings is also high. - .

Table 1.1 ¢ The proportion of sampled households having
more than 30 acres in the total cultivating
households iIn the different talukas of the
Dhulis Distriet | - . SO

- MW A S M A ar e q-—--u'—n——'—-nm",n—-:ﬂ--h—-

No. of . Cultivating - @ of . total

cultivating households .cultivating

Taluka - - households with more . ‘households
(sampled) :  than 30 acres .

o 1 . 2 2as ® of'l
Axrani Mahal - 1,002 ) 28 2.8
Akkalkuwa 1,364 .35 2.6
Taloda 019 ' 2 6.7
Shahada - : 25441 - 370 - 15.2
Nandurbar o 24238 L 31y 14,0
Shirpur. 2,211 © 183 - 8.3
Sindkhed 3,540 © 336 g 5
Nawapur 2,151 189 .8
Sakri 3,987 51 12,9
. Dhulta 4,590 367 8.0
..District Rural = 24,443 ° . 2,398 g.8

(Sourcet District-Census Handbook, Census of Indla, 1961. )

. In Shahada 1tself tractors were concentrated on the
western half of the taluka as 1s clear from flgure 1, which
gives the distribution of tractors in the taluka, There
were 135 tractors located in 53 villages during 1967. Out
of these, more than 100 tractors were located in the
western half of the taluka, ' :

1.3. The P]an_gf'fhe study

~ The study is.based on a sample which was not chosen
rendomly. This was, firstly, because an uptodaté source
~ 1ist of all tractor owners was rnot available, Villagewlse
- distribution of tractors was avallable with the revenue
“.suthorities but this was not uptodate, Secondly, even iIf
s source 1ist had been available a strict random sample
would not have been a very convenient procedure to adopt
from the point of view of the field wrk. It may be
- remembered that these tractors were located in 53 villages
scattered over a wide area. It was therefore decided to
cover a wider sample adequately covering the different
zones in the taluka instead of a purely. random one. The
procedure adopted was as follows: In respect of the *
tractors purchased with the help of the Bark loan, a
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complete source list was available with the branch office.
Tractor owners in different zones from this. list were first
contacted. As many tractor owners from this 1list as could
be convenlently contacted were thus covered initially.
Simultaneously, an attempt was made by the investigator to
prepare an uptodate source list through his contacts in the
field. Additional tractor owners were then contacted in
such a manner as to give a sample distribution similar to
that in the universe, :

In a1l 76 tractor owners in 38 villages out of the
total 6f 135 tractor owners were.-covered by the present
inquiry, thus covering 56 per cent of the population, Out
of the 76 tractor awners covered: by. the inquiry L4 tractor
owners or 58 per cent were financed by the Bank. It may be
noted that 59 out of 135 tractors, 1.e. L4l per cent were.
financed by the bank., This larger representation to the
bank finanted tractors in our sample was natural in view of
the procedure desc¢ribed above.

The field work was started towards the end of February
1967. and .was completed by the middle of June 1967, A
questionnaire (appended) was canvassed during the fleld work.
However, mich more information about each cultivator: was
collected than was sought in the questionnaire during the
course of the interviews, - - SR e

The report is divided into five chapters. Chapter II
gives detalls about the tractor owners, their farms and
tractors. The third chapter describes -the. effects of:_.
mechanization. The fourth chapter is devoted to economics
of tractorization and .deals with the questions raised at
the beginning of this chapter. The last chapter gives a
summary and conclusions of the present study. _
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Agro-Economic Research Unit

An_inquiry into the econmomics of tractorization (1966~67)

Villege - ‘f - ﬁ';Name df Tfactor‘ownef ) Serial NOi
Taluka .. . BEducation . o . Date of visit
District Age . '

I o) Family occupations - .
Nature- of occupation

" e s
" s g9 4s ue
5 28 we 8 s

s oa_ vs a8 e

b) (1) Family members working on the farm on the date

of visit _
3 . : - i, 7 .
Name : Male/ .: Age : Nature of: How many days: Since
. - 3 Female work 1 in a year do s When?

' .théy work? $

< oo E
V tied

2e om &8 %5 a0 as 9
.
~ - -
as aw a» wo los *0 aw
R

P
T

] N [ w e

(2) Was there any change in the above respeét after’
. the :introduction-of the tractor? '

¢) (1) Number of (permanétit) “hired“workers -employed on
the farm during the'‘last 12 months e

|

Name $Ngture :Since sDate oft Wages paid :To tal
tof twhen tleaving:Cashs Kind :
swork semployedsthe Job: sFood:Cloth-s0ther: s
: H 3 : 3 sing 3 :
s : s : s 8 s 3
s 3 : : H $ ¢ Fl
(2) Was there any change in the number of workers
employed after the introduction of the tractor?
ITI Details about land holding
, In the village Outside the Total
(a) _ village
Acres Gunthas 4Acres nthas acres Lynthas

Owner cultivated land
Ieased in land :
Cash rent
Share rent
(1) Total cultivated

- (2) In how many frag- Names of villages and distance
ments is it - from the village of resldence
divided? to be stated

(3) Was there any change in any of the above items after the
tntroduction of a tractor?
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(b) (1) Land utilization (1966-67)

Area irrigated  tArea un- :lotal @ Tallow Total
- Under sUnder : anal:irrigated culti-sCurrenf.Permanenf
Bullock:fngine . tvated
drawn - or motor: :

1ift  :pump $

ap o8 @9
g S5 as
»» ©8 88 as
a0 8 aa

: :
(2) Did you increase the irrigated area after the
purchase of a tractor? If so, what type? .
how much? .

(3) If you have reclaimed any land after the purchase
_of a tractor, how much?:
- which type of jand did you reclaim?
was 1t impossible to reclaim this land without the
help of a tractor?
which crops are you taking on this land?

(e) (1) Crop pattern (1966- 67)

Irri ated : ﬁon—irrigated
Season Crop Area = Crop  Area_
Eharift 1 ' | | |
L L :
" Rabi 1
L w2
3 .
‘ Pgrenniél 1 .Q '
7 . 2
-;Totala;. %

(2) Was there any saving in wéeding cost because of
tractar cultivation? If so, give cropwise detalls,

(3) Have you increasedthe double cropped area &fter the
introduction of the tractor? If so, under which
»erops? Is this 1ncrease due only to tractorization?
Why? .
() .Have you been ‘able to save on tranSport costs, cost
of ploughing on hire basis, cost of casual labour
. ete,? If so, give detalls. ' : .

A ik

1T,
“(a)"" (1) Tractor and its accesfories

,NM“...It?mL, B . No, Date of Purchase Make . H.P. Type Hemarks
ST TR purchase price | of

. ' P Model

JIractor BRI L i e e

Mould Board Plough T ST

Disc harrow BRI ‘
Ridger ‘ .

Cultivator - '
Trolley
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(2) D1d you experience any difffculties in the purchass of
.the tractor? - - - . . .  tLNe 888

=;F-E’W(QQTDidn;oE}gé;fthé_;ype of tractor which you wanted?
(b) D?tailé of ‘current expenses on tractor:

(1) Any taxes or insurance payment: . .
e . £2) How many times in a year do you get your tractor
overhauled? £xpenses on this item during the last
12 months, | _ _ -
(3; Expenses on minor repairs during the last 12 months
(4) Expenses on major repairs during the last 12 months
If you have replaced any major parts, give detalls.
(5) Fuel expenses during the 1ast,12_mon%hs
Item How much Prica Remark s
(1) Diesel
(2) Petrol -
(33 Lubricating oil
(4) Grease '

(cd Difficulties in using & tractor i

(1) What are the facilities for the repair of a tractor? g

(2) Wnere is the serviecing station located? j

(3) Does thre driver or any member of your family know repair
work? Details about the training course completed, if
any, Was your tractor ever umtilized because of ihe
want of a tractor driver? -If so, for how many days?

(4) From where do you purchase the spare parts?
Are there any difficulties in getting them? :

(5) Was your tractor ever unutilized for want of spare parts?
For how many days? _ ‘ . '

(6) Do you experience any difficylties in getting diesel, .
lubricating oll ete,? Was your tractor ever unutilized
for want of these? For how many days?

(d) Finamce for the purchase of tractor ete, s

(1) If borroweds

From whom Amount When Security':Intéresg_-Repayment ¥
se Ry = - b_orrowed - o . _so far o

(2) If_you:ﬁavé‘purﬁhase& on instalment basis, what 18 the
monthly instalment? How many total instalments?
(bg Instalments paid so far.

{c)- Were. you-offered any concession in this respect?
(e) (1) Work done by the tractor during the last 12 months:
Average per Dber acre Work doné — Total
acre time fuel on your

Type of work required - expenses _own farm ' . '
F fn On un~ On . On un- irri., Un-.. Irrig. Un- Hire

e ot Y ppie. irrdi=-  Irri-irrei- - irrg. | irrig.Char-
' ., gated gated gatedgated ges
-~ Jand  Jand  iand land \ TR :
1. Ploughing
2, Deep ploughing .
3. Harrowing
Lk, Ridging
5. Haulage
6. Belt work
ater pump

Other
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(2) ‘Monthwise break-up of the wrk done during the last
12 months:” .
Month No, of days Type of work
(3) If you have more than one tractor, give reasons.
(%) What are the advantages or disadvantages of tractor
cultivation?
~  (5) Do you think your yields have Increased because of
tractor cultivation?
(6) Did you use to plough 2ll your lend before the
purchase of tractor? Give details 1f you. have
- ¢hanged your ploughing. practices,
(7) Have you started green manuring after the purchase of
your tractor? If so, glve the area green manured,
" ‘state how rwuch F.Y. M: was saved because of this,
(8) Have you started purchasing F.Y.M. on larger scale
after the purchase of g tractor and a trolley? If
-1 give detalls: How much were you purchasing previously?
: How much do you purchase now?
On how much area do you appiy “this
manure?
Where from do you purchase?

IV,
(a) Details about the assets: Changes during the last five years:
Present Increase during Decrease during
Item osition the Yast 5 years the last ? years
No. Value No. Value No. alue
1; Land
2) Tractor shed
tppine shed . '
btable shed
3) Shares

L) Deposits ete,

~

(b) Sale of work animals, impleménts ete,,after tractor purchase:

Date of Sale Beasons Items not sold but’
Item . 8ale price for sale have gone into
: disuse

.Ploughs ete,
Implements -
Bullock cart

Small bullock cart
Bullocks

Cows

(c) Livestock as on the date of visit

Fodder expenses Income Number

Type of animal Value during the last  during = before
%2 months the last tractor

me=~ furchased 12 months purchase

grown

Bullocks

Cows

Growing bullocks S

He-buffaloes

She-buffaloes
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(a) (1)‘ If your present farm has to be operated without the
help. of a tractor, how many additional pairs of
~bullocks would you need?

' How meny additlonal farm servants would you need?

(2) How much land can be operated with the help of a
pair of bullocks in your area? State the acreage
separately fbr 1rrigated.and non-irrigated land.

(3) What was the working 1ife of your bullocks before
the purchase of tractor? How much 1s it now?

(h) Do you experience any labour shortage? If so, in ~
- vwhich season, for what type of work?

(5) Has.there been any change in the baluta (traditfonal
payment In kind to village artisans and servants) or
varangula (exchange of human lebour/plough cattle)

ractices after the purchase of tractor?
ive  detatls,



CHAPTER II
THE TRACTOR. QWNERS

It was mentioned in the preceding cha ter that this
study is based on the data collected from 76 individual
farms in Shahada taluka having larger holdings. This
chapter gives some detalls about these cultivators and their
farms, sbout the tractors and implements purchased, the
exteni of their use and the Investment 1nvolved.

2.1. Soil Types, Irrigation and Crop Pattern.

(1) Soil.Types = The soils in the eastern part of the
taluka which is mainly hilly are generally inferia to those
in the rest of the taluka. The southern part, mainly
comprising of Tapi valley region, has the richest soils.

The soils in the morth and west are also fertile es compared
to those in the east,

(2) Irrigation -~ Iprigation both.well and canal was
concentrated. in the northern and western part of the taluka.
The northern.and western parts were less favourably situated
in this respect, The ‘data obtdined from the .sampled tractor
owners is presented in Table 2.1, It can be seen from this
table that a .little more than one-third of the net sown area
reported by -the tractor owners was under irrigation.

”Tab]e 2.1 ¢ Irrigated and non—irrigated area (net sown) as

reported by the sampled tractor owners
) | (in acres)-
Net area som  Total Unirri- Total Proportion
Total under . : ~ ‘under - - gated area. of irriga-
culti- w---csme=ec-—e-- irrigy-. area sown tion to
vators. Perma- Seasonal . tion °  (net., . (net) total sown
" nent . irriga~ - Sown) area

irriga- tion , e -
. . .. tion (main}y L .
: .well . canal

76 2203.30 S74.76 2778.06 4B58.20 7636.26 36438

(3) Dggble crgpped area = Out of the new sown area of
7636.26 acres about 20 per cent (1505.60 acres) was doublé
cropped. This proportion is very high as compared to that
for the whole taluka which was about 12 per-cent,- The = °
"practice of taking more than one crop was mainly confined to
the irrigated area., About 48 per cent of the 1rrigated land
belonged to this categony. . .

(h) Crop pattern - Table 2.2 presents the data about
cropping pattern as reported by the tractor-owners. Area
devoted to kharif crops was more Important and occupied 57.11
per cent of the total land under cultivation and was folIowed by
rabl crops which cceupied 36.8 per cent of the land under '
Crops, - e perennial crops o¢cupies 6.81 per cent of the
total cropped area, Kharif crops were important on the dry
lands, 4s 1s to be expected, the perennial crops were
exclusively grown on irrigated land, The area under food
ecrops, cereals and pulses, came to half of the .total cropped

13 '
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area, Wheat and Rabi Jowar~wérérfheﬂimportant food Crops
which occupied about 15 per cent of the total cropped area.

Tab]e 2!2,5 Cropping pattern

as reported by the sampled
tpactor-owners,r o .

. - |
o W e Er EE ER N sy uwp Em W A ek W SR W o

. Total land Percentage
Crop Irriga- Non- - all Er?i- E;n-f -;11
ted - irriga=-- land gated irri- land
acres ted acres gated
acras Cot :

Khar;f_J. _ _ F ,
Cereals 432,11  322.45 754,56 10.50° 6.41 8.25
Pulses .. 283,78 500.72 . 784,50 6.90 9.66 8.58
Oilseeds 640,08 877.62 1517.70 15:56 17.45 16,60
Cotton . 189,34 1561.00 1750.34% 4,60 31.09 19.15
Chillies - 381,13 - . 381,13 9.26 - 4,17
Miscellangous 4%.00 29,00 33.00 0.10 0.58 0.36 -
Total Eh;rzr'i935,i ©3200.79 5221.25  46.92 6545  57.11
Rabi =
Wheat- - 1203.42 225,78 1429.20 29.26 L9 15,63
Gram 173,50 108.75 ~ 282.25 4.22 2,16 3.09
~Jowar, - . 83.29 1397.63 1480.88 2.02 27.80 16.20
Miscellaneous 100.95 5.00, -105.95 2.45 0.10 1,16
Total Rabi - 1561.12 1737.16 3298.28 ' 37.95 3459  36.08
Perempial - . _ .. |
Sugarcane. 272.48 @ - 272 .48 .63 - 2,98
Banana 332,37 ° - 332,37 8,08 - ‘3,64
Other fruits 17,50 . = 17.50 o.b2 =~ 0.19
Totel 62235 | = e 153 s 6.81

AN e ke pme b G G BN SN NG G AR EE mEr W G WA TR AW SIS GIE GIS AR WD WY U AN RS I AR s e

Among the non-food erops cotton occupied an important posi-

tion mainly as unirrigated crop.

important in the east,

Comparatively 1t was more
Amongst oll seseds groundmut was of

exclusive importance and was grown under irrigation as well

as on dry lands,
south., Chillies
south and west,

It was more lmportant in the west and
were grown only under irrigation in the
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2. 2.'Lgnd holdings Qf tractgr'owners-

The sampled tractor-owners were mainly OWners of
substantial holding size., .Table 2,3 presents the average
cultivated holding. The average cultivated holding came to
about 100 -acres., A little more than one-third: of the
operated holding was outside the village. ‘It 1s believed
that tractor can be profitably introduced on large compact
blocks of - farms. The farms under consideration.in the :
present study were large_l/ by Indlan standards and though
a. significant, proportion of holding was lying outside the
‘place of residence the holdings were not scattered over a.
very wide area.,

%

Table 2,3l: Total operated holding and the average cultivated

holding per tractor owner (in acres
- Total operated land ’ Perma~' -fArea under
No, 0f =memeicccocmmcaaaa- ---- nent cultivation ,
culti~ Within Outside' - Total fallow X  ==wercmcmcicccsc—wwa-
vators village h U - Total Ayerage

—Ipa-h—--- --------- - e MM W W W A R ey M R W W g e

76 5011.34 2784.96° 7766.26 160.03  7636.26 . 100.47

This can be brought out by considering the rumber of
fragments for farms.,: Table 2.4 presents the data about size
of fragmemts and their location from the village of residence.
The average size of thé fragment was around 10 acres, both
for the fragments outside the village 'as well as for’ those
within the village of residence., The Jocational distances of
the fragments situated outside the village of residence.
showed that these were situated very near their villages,
Therefore, though the farms were not compact the average
number of fragments were not too numerocus, the size of these
fragments was not too Small and they we re not located at far
off distances. : ‘

Table 2,4 ¢ Average slze of the fragments and their 1ocation
' from the village of resldence |
Operated holding in the village - h57h.8h~

- e Fragments :

' : No. SRR S - 451 v
j Average size s LT 10.1
- Operated holding outside village ..  2697.96
.._Fragments : )
' ) ' o ' 260
Size 10.4
Logational distances (1n miles) s -
Balow % mi%e - 18? ‘
L - & o 5O -
-8 -+ . - 219

" Total - v C - 260

l/  These farms were notionally divided amongst the family:
members so as to appear within the ceiling area. Op an = -
average there were three khatedars per farm,
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Since the irrigation component and therefore the earn-
ing capacity and the work load for the tractor varies from
farm to farm the actual size of cultivated holding does not
give a very useful basis for comparison. It is more conve-
nient to use the concept of standard acre or an adjusted
acre rather than the actual holding in the present analysis. 1/
All_irrigated land 1s converted into a standard jirayat acre
(neglecting the fertility factor) by taking a certain
meltiple, This multiple is arrived at on the basis of the
Maharashtra Agricultural lands (Ceiling and Holdings) act
which came in force in 1962, 4according to this Act, ceiling
areas for different types of land are notified for Shahada
taluka as 3-78 acres for dry crop land, 18 acres of perennlally
irrigated land, 27 acres for areas irrigated in two seasons
and 48 acres iIn areas which get irrigation for one season.
Instead of distinguishing between the two types of seasonal
irrigation we have taken an average 1.e. 37 acres for the’
seasonally irrigated land since we do not have the relevant
data for the sampled farms for distinguishing between .these
two types of seasonally irrigated lands. On this basis, one . -
acre of perennially irrigated land 1s regarded as being :
equal to two acres of seasonally irrigated land and one acre '~
of seasonally irrigated land is regarded as being equal to .
two acres of Jirayat land. The two types of irrigated land »
i.e. perennially 1rrigated and seasonally irrigated, are
thus converted into standard jirayat acres, ‘

- This 1s no doubt a very roughbasis. However, the

above method is adopted because the grouping together of ..
irrigated as well as unirrigated land does not give a very:
meaningful basis for comparison. of farm sizes. The follow~ - -
ing are the main points in this 'respect (1) generally more
labour intensive crops are taken on irrigated fields than
_on unirrigated fields, (2) the proportion of double cropped

area 1s considerably Bigher on irrigated land than on
unirrigated lend, (3) the work load implications in terms
not only of cultural operation but also of haunlage of
manures, fertilizers, marketable surpluses etc, 18 more
important on irrigated holding than on unirrigated holdings. .

) Tablé.2.5 gives the distribution of the sampled farms
according to the frequency groups of adjusted holdings,

~ Table 2.5 t Distribution of farms according to adjusted
" holding groups

. W Em N We ) W B am W W e - e Wy SF SN em ws W E mEm R o M A A = o e

Adjusted Total - Total Total hAverage _ _
holding No.of cultivated adjusted CTuTltIva-" “Adjusted
roups farms holding holding  ted ‘hold-. holding
lacres) _ _ _ _ . _ hAores _ _ _ Acres _ _ ing Acres Acres

0 to 100 12 644,75 887.00 53.73 73.92
101-<150 18 1306,28 2345.00 72.57 - 130.28
151200 13 1152.50 2298.00 88.65 173.69
201-250 18 2000, 30 L076,00 111.16 . 226,44
251 and - 15 2531.92 5255.00 168.79 - . 350.33
above ' —— - —

— e e - oo e

Grand Total _ 76_ _ 7636.25 14821.00 _ 100,48 _ _ 195.01_

1/ The Wail survey adopts the concept of a standard acre
and all land is _converted into standard acres on the basis of
value measure. The standard acre 1s defined as a land of
medium class costing on an average Rs,300 per acre. A survey
of farm managewent in Wai Taluka, D.R.Gadgil, G.I.P.E., p. 45,
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The table also gives the average cultivated holding and
average adjusted holding for the different frequency
groups. It can be seen that excepting the second frequency
group i.e. between 101 and 150 acres, there was more or
less an even distribution of the sempled farms as between
the rest of the frequency -groups.

2.3. Tracgors owned

The 76 sampled farmers together owned 79 tractors,
three owning two tractors each and the remalning owning one
each, Table 2.6 presents the distribution of these tractors
according to their make and horse power capaclity.

Table 2,6 3 Distribution of the tractors owned by the

- sampled farmers ac¢cording to the make and
aapacity of tractois ‘

Tractor capacity

Make = == meemee—————— T L . T
) 11+ H. Po 28"’ 0: 35 H.P. 1’l'8""50

SIS - ¥ o Y ._,._E'B' _______
Bpssian 16 8 - 2 - 26
Hindustan L - - 18 2 . 20
McCormick ' -
International - - 18 - 18
Massey ' ‘ : : o
Fergusson - 1 8 - . - ' 9
Others - -3 3 - 6
Total ' 16 12 L7 Y - 79

--'—---'---_-v-—--_---F—-—ua'n--ﬂ-..“ﬂﬂﬁ

It can be seen from this table that 47 out of the 79
tractors were of 35 H.P, capacity, Tractors of 14 H.P.,

28 to 30 H.,P, and 48 -~ 50 H.P. were 16, 12 and 4 respec-
tively., It can be seen that Russian, ﬁindustan and -
McGormick International were the major makes. It may, how-
ever, be pointed out that these data do not show elther -
the popularity of certdin makes or of certain sizeg of'a
tractor. . It 1s possible that most of these were purchased
because they wére readily available in the market, Due to
the scarcity of tractors in the market many cultivators
could not purchase a tractor of their choice either in
respect of make or capacity, Given a free cholce cultivators
would, perhaps, choose a tractor appropriate for their
respective farm sizes, The data obtained from the sampled
cultivators do not bring out any such relationship.' These
data are presented in Table 2,7. It can be seen that the
comparatively smal ler farmers had owned a medlum size
tractor whereas some of the bigger farmers 'had owned the .
emall gized tractor i1.e. 14 H.P, tractor., Thus there was
not a very marked association between the tractor size and
the farm size., On the- whole, however, the average size..of
the holding of the farm owning smaller tractors was compara-
tively small and that of those owning medium and largasize
tractors was comparatively large. Thus the average holding
glze came to 114 acres, 160 acres, 210 acres and 297 &cres
respectively for- tractors of 14 H.P,, 30 H.P., 35 H.P, and
50 H,P, CapaC:‘.tieSc‘ ‘



Té?%?'Z'z : Average 1nvestpent 1? a tracto;xaccordlng ?9 the holding group and tractqr size

1 o - i
- - e e e g m-- [ ——, -— —-‘L,a-g A mEs e am em eu B S e M S am em, e b - = —: ——————— .-. ------- .
_ L, , - Number of tractors : _ . Total ..~ Average
- Holding . - * L e el e e e e e e -=-= - i1nvestment = ‘investment

groups 14 H P.( 2,30 H.P. ‘.35:H P. 50 H.P, Total .  “per tractor

RS. “- . RS.

""1‘00 aé‘rg_s'-o'; less ! 3 I .8 - 12* » 1'56,066 | 13,000
IOl -150 S 6 2 ;o L el 'i. | 233.:-.,:,_796 . 12,988
151 - 200. L 4 3 6 1 _14" . 175,851 o 12,561 -
501‘-."2'56‘_"' 2 s 10 L 190 265,993 14,000

‘ 251‘and more ‘ 1 . :ﬂ'; | 13 | 2 j 161 a2§8,825 a 16,177

--——'—-.—-—-—-_—-.—--—---—-:--.——-—-————--—-'-—--—-—-'---.-
.

. Average investment | : ) o :
- per tractor Ks. 6,_325 12,250 16,505 - 16,625 13,_803.

81
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The table also gives the average investment in
tractors of different capacities and'also for all tractors
in different holding groups. The average investment in a
tractor naturally varied with the tractor size and was higher
for tractors of higher capacities, This came to Rs.6325 for
14 H.P, tractors, Rs, 12250 for 30 H,P., tractors, Rs.16505
for 35 H.P. tractors and Rs. 16625 for 48-50 H.P. tractors,
However, the average investment in all types of tractors in
the different holding groups did not significantly vary
except, perhaps, In the last two groups. Thls was also
because of the lack of association between the tractor size
and the farm size. The four tractors of 50 H,P, capacity
were, however, owned only by the large farmers, The prices
of tractors varied with the make even for the tractors of
same capacity. Table 2.8 brings out the average Investment
reported by the owners for different makes and sizes of
tractors. It may be mentioned here that these flgures include
together with the price of the tractor, the surcharge, sales-
tax, the cost of bringing the tractor up to the village and
other sundry expenses connected with this. Therefore, the
figures indicate the cost of the tractor on the:farm,

- Tzble 2,8 & Average investment in tractors of different -
makes and sizes ' : |

Tractor Capacity

Hake ) : S o i A4 S, e i ) e S e T el e S S S e S st g S

14 H.P. 30 H.Ps 35 H.P, 50 H.P.

Rs. Rs, Rs, Rs .
Russian 6,329 - 11,346 - 12,750
Hindustan ' ) - - - 14,680 20,500
International.- - - 17,854 -
Fergusson - 17,500 . 18,354 -
Others , - 12,912 13,500 -

It may also be remembered that these tractsrs were purchased
in different years and the figures indicate the average cost
of all these tractors. The post-devaluation rates of most
makes of tractors were higher than the pre-devaluation rates,
It 1s also 1likely that the cost of some of the minor
accessory equipment like hydraulic power 1ift, belt, pulley,
etec, 1s included in these figures. However, it can be seen
that the tractors of Ruyssian make were far cheaper than the
other makes even of the same capacity. Russian make was the
only make available in the 14 H.P. capaclty. Amongst the

3151 H.P, tractors, Hindustan make tractprs were comparatively
cheaper, B . i '

- Besides the tractors,the sampled tractor-owners also
had invested iIn some aceessory equipment that goes alomg with
a tractor. This consisted of ploughs, cultivators, harrows
and trallers, Almost all the owners reported possession of
a plough, either a mouldboard type or a dise type. The
relevant data are presented in Table 2.9. ' '

Bach of the implements mentioned in the table has a
specific function. The mouldboard plough is useful for
contour ploughing and can also be used effectively to bury
weeds, Disc ploughs are of particular use in hard soils
where mouldboard is difficult to operate. They are reported



Dlstrlbutlon of the implements possessed by the owners of tractors of dlfferent
capac1t1es and the average 1nvestment in them (in Rs.) :

-'-----_-—--—-—----——l—---—--------——--——--—--l-_---‘----——-

% Two tractors were used only for investigation purposes.

Tgble 2.9 o
T Plough Haffsw Cultivator
CTractor | =-e-cceciame corrceccmisn secmccceeo-
capacity No, Average No. Average No. Average
e Invente Invest- Invest-
~ment . - ment ment
1, H.P, 132 818 - - 5 993
30 H.P. - 12 1506 . - - 7 1200
35 H.P. L7 2053 13 1758 25 1397
50 H.P. L 2050 2 2300 2 2100
Total ~ . 76 1756 15 1831 39 1346

Tréiler
ﬁSf'EGSr;;;.
Invest-

. ment y .

11 3270

9 4050

35 -5330

L 5525

50 4764

~ These

Other . Total -

unlpment_.'l invest- trac-  tractor
R R : =) 117 tors

No. Average  Rs, Rs,
" Invest-~ . "

ment ‘

- - 51569 1k 368h
3 2050 64977 12 5415
12 799 350410 k7 7456
- - 39100 & 9775
15 755 506056 77 6572

are not considered here.

.Total* Av, per

. oz,
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to be useful especially on wet and sticky solls., It 1s,
however, not very useful for burying weeds or for making
level seedbeds., Mouldboard is considered to be of more use
for these purposes, Considering the sticky nature of the
soils In these parts one would, perhaps, expect greater
investment in dise ploughs. However, there were only four
disc ‘ploughs. It is also worth noting that none of the
tractor owners possessed a seed drill though 1t is. only an
additional attachment to the 'cultivator' (1.e. an implement
used for harrowing) which many possessed.. Some tractor
owners reported that these seed drills do not give satis~
factory results. This opinion, however, cannot be given
mach value since none had sctually tried it. In fact, 1t is
doubtful whether all the tractor owners knew the e_xac£
functions of these different tools. Some reported that they
had purchased. some of these implements because they were
asked to purchase them by the dealer. A few had, later on,
sold some of these implements after finding them of 1little
use, 3 S .

. It can be seen from the table that the average invest-
ment in the Implements varied directly with the tractor size,
This was mainly because the equipment going with larger sized
tractor was costlier. Thus the extent of the investment in

~equipment was linked with the tractor size., Iy a given
tractor size this extent did not vary with the holding size
group. ‘This means that the larger farms did not necessarily
invest in more or costly equipment, The relevant data for
'35 H.P. tractor are presented in Table 2.10, Data only for
~35.H.P, tractor are presented because firstly this type of

- tractor constituted -the largest single group and secondly
this was the only group where tractors were more or‘less °

- evenly distributed amongst the various holding size groups.

- Table 2,10 t Average investment in Rs. in equipment,made by
, . owners of 35 H,P. tractors according to
different holding groups , Lo

h

Holding size No. of Investment Average
groups © OWNners in equipment dnvestment
Less than 100 8 64,550 8,069
101-150 | 10 * 50,700 . 9,070 |
151-200 6 50,600 . 8,433
201-250 .10 69,545 - 6,35%
More than 251 13 115,015 . . 8,847

Total ) i w' i 350.,1+10“ | 7:1;5'5

This 1ack of any association between the farm - size and the
extent of investment in equipment can be explained by pointe
ing out that for & given tractor size the extent of this
investment 1s 1ikely to depend more on how long the farmer
is possessing a tractor than on the farm-sfze i.,e. on the
Income level of the farmer. The farmer would adopt the
lmproved technique of cultivation gradually as and when he
becomes used to the tractor operation., There are not: -
sufficiently large number of cases in the sample who have
owned a tractor for a fairly long time. However, an attempt
1s made to explore this point with the help of the available
data, These are presented in Table 2.11. It may firstly be

1o



Table 2. ll : Distrlbutlon of tractors of each capacity type and the average investment (1n Rs ) in the
equlpment ‘according to the date of purchase and holdlng size groups | -

Holding 1 .2 0 1 ' 2 1 - 1 2 : L 2
size. = cemmecnm ccccasae- - emdmemm—m  memmmmmee  mSmmm—me=  —eeemesmes  meeem———n memeemaee  cmesmsEeme ss—e—————
No. Av. No. Av., No. Av. No. Av. ©No. Av. No. Av. ©No. Av. No. A4v., No. Av. = No. Av.
of in- of -in- of 'in- of in- of in- of ‘in- of in- of In- of in. of - in-
- trac-vest-tra- vest- tra- vest- tra- vest- tra- vest- tra- vest- tra- vest- tra- vest- tra- vest- tra- vest-
' tors ment ct- ment ‘¢t~ ment ct- ment ct- ment ct-  ment ct- ment ct- ment ct- ment ct- ment
- ors - ors ors - ors ors ors ors ors ors

- - - - - smm -, . " e - - - - - — - s - - - - - -~ - - - - — -, - - - — — - -, - - - - - - - -— - - - - - - - - LR ) - - -

100 acres ' - - - . I
& less - - - 3 4683 ‘1 5850 - - 1 980 7 78L - - - - 2 7825 10 6880
101-150 “1 900 5 2674 - - 2 353 1 850 9 468 .- - - - 2 4700716 73918

151-200 (- - 4. 4687° 2 4125 1 7000 - - 6 833 - - 1:7700 2. 4125 12 7004
201-250 - - ‘= 1 L4500 4 6313 2 5750 2 10434 & 6085 - - 1 10300 6 7686 12 628,

more - - - - - - - - 5 10963 8 7525 i lQlOO_ 1 11000 6 10820 9 7910

. s - s s ' - : : .
Total . 1l 900 13: 23398- 7 5621 5 5125 9 1D443 38 - 6748~ 1 10100 3 9667 18 8019 59 6131

1 ='Pdrchased:eériiéf'than'l965. 2 = Purchased later?thah 1965.

(Two tractors used only for irrigation are not considered here.)

A4
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noted that about 76 per cent of the total tractors (excluding
the two tractors which were used only for irrigation and....
therefore not relevant as far as the investment in the .
_accessory. equipment 1s concerned) were purchased after 1965,
_ Thus the proportion of tractors purchased earlier than 1965
was comparatively small. Another point that can be noted
here 1s that about 66 per cent of the tractors purchased
. prior to 1965 were purchased by the farmers owning more than
200 acres, This proportion in respect of the tractors
purchased recently i,e. after 1964 by the farmers in this
holding group was only 36. Thus the majority of those who
- had purchased the tractors recently had comparatively smaller
farms, ‘and the majority of those who had purchased the j
tractor earlier had bigger farms., Thirdly, the table clearly.
brings out, especially in. respect of the 35 H.P. tractors,
that the average Investment in the accessory equipment was
larger in respect of older tractors as compared to that in .
respect of the new ones, ©Since this investment was not '~
~related to hnlding size group as noted earlier the higher
investméent in the case of the owners of tractors purchased
before 1964 can only be due to the passage of time,

2.4%, Tractor finance

It was yentioned earlier that the Land Development Bank
in Dhulia had disbursed quite a significant amount of loan
for the purchase of tractors. 'Out of the 76 sampled tractor
owners- 4l had borrcwed loans from the Land Mortgage Bank, -
The rest had purchased mainly on their own. There was no:
hire purchase scheme under operation and the funds for -
tractor purchase were drawn from personal savings or borrow-
ings from relatives, Table 2.12 shows the distribution of
the tractors financed by the Bank and those financed by private
sources,. The table also glves the break up of the ‘tractors =
according to their make. #About 72 per cent of the tractors
financed by the Bank were of Russian and Hindustan make. This
percentage In respect of the tractors purchased with private
- Sources was only 40. Out of the 20 ‘tractors of Hindustarn
make owned by the sampled cultivators, 18 were financed by
the Bank, Those financed with private sources were mainly
International, Fergusson and Russian make,

Table 2,12 : Distribution of the tractors of different makes
- according to source of finance '

Mekes . = | Trdctors financed Tractors finamced
- ;. by.Bank by private

Russian L1y . 12
Hindustan R 18 S e
Fergusson L 2 . 6
International ; o C12

Others . o 3 0 T 3

Total R, 1 35

- Table 2,13 gives the average horrowings asccording to
the source of finance and holding size groups.  Out of the -
76 tractor owners only 19, mostly from the north had
purchased tractors with their own finance., There were
another 10 who had purchased tractors by supplementing their
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Table 2,1 ‘t Borrowings per tractor owner accor&ing to the
- source of finance .

- S S M e W e e W dn W o e e em w we e W - Ee W B W M W e W -

Adjusted Land Development Relatives - Credit Society with
holding - Bank : ) or without previeus
ce two sources

1 2 3 1 2 3 1 2 3
Less than - 3 ‘ :
100 . - 6 17033 5670 3 B66E B666. 2 19200 150
101~-150 12 15163 L4013 - 1 10000 - 10000 2 6500 -
151-200 9. 17867 629k -1 2000 2000 = -y
201-250 - 10 16550 - 5491 4. 10500 . 10500 1 18000 . -
251 .and , S R

: 1

6000 6000

= Number'feporting 3 '
= Average amount borrowed (in Rs,)
= Average amount repaid (in Rs.)

W

own resources through borrowings from relatives, The average
size ofithe loan borrowed from relatives came. to Rs.8600. A1l
this loan had been repaid by the time of the_ survey, Five '
tractor owners reported borrowings from credit societies which
they had supplemented by borrowings from the other two sources
or by.their own funds. It may be mentloned here that this ‘
money was not borrowed for the purpose of tractor purchase.

It was most probably a crop loan which was renewed every year,
The average size of such borrowings, came to Rs.10180. The - -
rest of the 42 tractor owners had almost wholly depended on
the finances of the land Mortgage Bank. The average size of
the loan. came to Rs.17103.  About 33 per cent of this had been
repaid as on the date of visit. The procedure of obtaining this
loan, the repayment etc, is given in Appendix I, .

2.5. Tractor utilization

Tractors were utilized mainly for tillage operations like
ploughing, belt work like operating an irrigation pump or a
thresher and for transport purposes, Table 2.14 presents the
percentage . distribution of the total hours worked during .
1966-67 according to the type of operation. It can be seen
that tillage operations consisting of ploughing and harrowing
generally claimed about 50 per cent of the total working time.

Ll

Table 2,14 : Percentage distribution of the total hours worked:
| - according to the type of operation (1966-67)
Ploustl Harrow - Tra -—- Irriga- tal vAverage
Ploug Harrow- Irans- Irriga- Other To
rt tion operation hours
tne ne P . . . . worked . -
31,07  20.6 17,1 23.2 8.1 100 5l

| . sration shie aimed
I t was also an important operation which cla
a€;i§a2§°§er cent of the total hours worked. Averags hours
worked for ploughing on own farm per acre of gross area Sown
: | '
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]

came to about one hour per acre., Varlations in the time
devoted to harrowing are difficult to explaln as these
depended partly on the number of owners possessing a harrow
and partly on the number of harrowings given for a crop.

Table 2,15 gives the percentage distribution of hours
worked daring 196_ 67 according to tractor type., There is
no much significant trend here. However, it .may be roted
that mostly 1% H.P, tractor was used for irrigation purposes,
This is natural because 1t would be highly uneconomical to
use a tractor of higher capacity for drawing irrigation
water, The average hours wrked were also very high in
respect of the 14 H.P, tractor because of: its use for drawing
irrigation water. ,

Table 2,15 * Ptrcentage distribution of the total hours worked
: according to tractor type and operation

- TR SR ER A W WEY N W G TE W EE mE M me SE ms S S . A W W e B Gy e ws e A

Tractor Plough- Harrow- Trans- Irriga- Other - Total Average

capacity ing 1ng port tion : hours
.P. ' = wprked
22,9  -10. 8.2 53.2 - 4.8 100 689.6

28-30 .37.9 21.% 23.4  11.3 6.1 100 . 36%.0
35 33.5:7. 23.% 19.2° 13.8 10.0 100 543,8
L4W8-50 29,8 36,9 26.0 - 7.3 . 100 L68.0

-—--—-——--—-——---—-—-—i—-_--—--—-—-

The hours wotked as shown in .the above mentioned tables
include the work done on own farm as well as: the work done on
others' farm whether on hiring basis or %n gratis. Such work
1.e. that done on others! farm amounted to just 6 per cent of
the total hours worked. Most of this was Yor ploughing
operation. Work on others' farm was reported mainly by the
comparatively small holders as 15 brought out by Table 2,16.
This table also brings out clearly the assotiation between
the total hours worked and the size of holding., ‘The hours
workéd Increased according to the size hclding group, which
is .quite natural in view of the greater amount of work on
larger farmsi
Table 2,16 | Break up of total hours worked according to

those on own farm and those on others! farm
in the different adjusted holding groups

Adjusted No. of Total hours worked Average hours Total

holding trac- - . worked . _
groups tors e e e e - mmmmemmme e ———

On own On others On own On Others'

farm farm - ‘farm - farm, .

0-100 12 - 33591 1360 279.3  113.3 392.6

101-150 17 8366 . 715 492,11 L2,1  534.2
151-200 17 7185 200 422,6 11.8 &3#,2
201-250 16 9687 18 605.4 . 1.1 606,
251 and '

above - 16. 11279 “'330 704.9 - 20.6 725.6



TTéb-le 2.17 ¢ Percentage dlstrlbutlon of the total hours wcrked accordlng to months and

tractor capacity. . : : ~
] - - S " Months (1966-67) o . Average
Tractor — ececceccrea- e s e i o B e 8 e e 9 2 o 5 e e 0 e e ———————————— - OUI'S
capacity Aprll May June July Aug. Sept. Oct. Nov. Dec. Jan. .Feb, March Total worked

iy H.P. 1 9;9l 9.k 2.6 0.5 1.1 43 122159 116 12.0 10.3 10.2 100- - é89.6
28 HP. 12,5 5.5 O = = 36710.9 1h.2 13.5 12.0 11.9 16.5 100 )
30 H-f- : 9}5. 26¢i f'étf - - - 148 16.7 8.6 | 8.6 .9.9.i14.8 100

35 H.P.© 10.1 8.4 4.51 1.0 ,1;1i-.g.9 1.8 12.0 1.8 12.7 11.5 ,12.1; 100 543.8

- s0°HLP. 13,1 12,3 5.3 - - 4.3 5.8 13.2 12,3 10.7 11.9 11L.1 100 . 468.0

9¢
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| Table 2.17 gives the percentage distribution of the
total hours worked during 1966-67 according to months for
different. tractor sizes, The pattern génerally 1is the same
for &)1 tractor sizes. Théy were the least employed between
July and-September—i,e.” thé mohsoon season, The work was
more or less equally spréad out as between the remaining
months. It i1s difficult to say whether these tractors were
under-utilized or over-utilized, Optimum utilization of
tractors would depend on many factors like the holding size,
avallabilityof irrigation, type of soll, compactness of -
the holding, location of fields ete. Studies done else-
where _1/.are therefore of 1little help 1In assessing the
level of utilization of tractors.

Non-utilization: of tractors due to lack of spare parts
etc, was not reported by many. Only ten tractor owners.
reported that thelr tractors were-out of order for about a.
week or so6 due to the non-avallability of spare parts, 7.~
Besides thls there was one tractor of Russian make which was
not in use for more than a year ‘because of the lack of spare
parts, The cases of tractor breakdown:were not yet very
common mainlﬂbbecause most of the tractors were recently
purchased, wever, many tractor owners complained that
spare parts were not easily available. They had to obtain
these parts from far off places like Bombay, Surat, Baroda
etc, It also appears that there were no adequate servicing
facllities available to these farmers. There was one work-
shop- which was not too inconvenlent for most of.the tractor
owners from the point of view: of the distance involved.
However, many of these tractor owners did not think that the
services offered by this workshop were very reliable. Some
tractor cwrers, especially those owning international model,
brought the .technicians for .repair work all the way from
Bombay., The cost incurred included, besides the cost of the
spare parts ete,, first class rallway fare and an allowance -
of Rs, 30 per day peid :to the technician, Very.few tractor
owners or their drivers could carry out major repalr work
themselves, There: was only one' tractor.owner who had sent
his younger brother for undergoing a six month training -
course conducted by the Central Government (Ministry of
Food and Agriculture) at Budhnt iwhere -training in mechanized
farming, tractor maintenance etc, 1s:imparted. ' '

Y In a study conducted in Mysore State it is reported
that:a tractor on an average was employed for 130 days or

1040 hours, -There was little irrigation in this area but

the holding size was-.much bigger. In another study conducted
in Maharashtra State 1t was found that the average number of
hours of work amounted to 1320 for wheel type tractors.

Here also both the:farm size and the tractor size was very big.

Please refer .{1) Mechanization as a technological change
by K.K. Sarkar and M, Prahladachar, The Journal of sgri-
cultural Economics, Vol, XXI, No, i, 1966, p. 177.

(2) Tractor-operating costs and performances, on three farms
in Kopargaon taluka, B. R. Sabade, Artha Vijnana, Vol,2,

No. 1, March 1960, p. 74.



APPENDIX I

THE SCHEME OF LOAN DISTRIBUTION FOR THE PURCHASE
“OF TRACTORS THROUGH THE DISTRICT CO-OFERATIVE
: TAND MORTGAGE BaNK _ —

1. The policy of loan distribution

- The policy of distributing loans for the purchase of
tractors through the Land Mortgage Bank was formulated by
the state government under a scheme called "Scheme for
utilization of private tractors for doing light ploughing
and the grant:of loans to cultivators and the co-operatlve
farming societies for purchase of tractors and allled
equipment”., The object of this scheme was to provide
finance for the purchase nf tractors and the entire work :
of granting of loans was entrusted to the State ‘Co-operative
Land Deyelopment Bark. The scheme was under the overall ~°
control of the Director of Agriculture and the land . :
Mortgage Bank was only an agency for the disbursement of s

loan..

The share of the loans disbursed for the purchase of:
tractors in the total loans dlsbursed by the branch of fice
at Shahada I's presented in Table I(1). It can be seen from
this tabp1le that provision of finance for tractor purchase
was not at the cost of provision of finance for other land
improvement measures,. In fact the total amount of loan
advanced by the Bank increased along with the increase in
the loans for tractor purchase, This was probably due to
the policy of the government and the 4pex Bank to make as
much finance available as would be needed for the provision
of finance for tractor purchase, The money advanced during
1966~67 18 lower because the Apex Bank gave lesser funds
due to increasing over dues. o

The funds given to the Land Mortgage Bank were appa- "
rently sufficient to meet the demand for loans for purchase
of tractors, At the Shahada branch 95 cultivators applied
for the loan of Bs, 17,88,800. Of these 78 cultivators
were granted Rs. 11,68,400 over a perlod of three years
since 1963, The relevant data are presented in Table I(2).
Seventeen.cul tivators were not sanctioned loans for various
reasons 1ike, the applicant was found to be a defaulter
of the co-operative socilety, the application form was
incomplete or the applicant .could not give suff icient
security. It can be seen from the table that even out of
78 cultivators who weré sanctioned loan only 60 culti-
vators mctually accepted the loan. The rest of 18 culti-
vators 'declined to take loan for Treasons not known. This
‘means that the Bank had more funds than what the culti-
vators were willing to borrow after complying with the
“procediral Tules of the Bank.  loans:for the purchase of
tractors were not sanctioned prior to 1963, -

. e ,

28



Table I(1) :

1963-64 to 1966-67

' Digging of | Repalrs to - Purchase'’ of Electrlc '---Purchase of Land

. 1963-64
1964-65
1965-66

1966-67

New wells ' old wells - 0il Engines Motors Tractors Development Total

No.  Amount No. Amownt  No..Amount . No. Amount " 'ESZ“!A;SE;E" No. Amount Amount
106 -‘...'25:0100. -.Zbo .hézoo. 203 642166 - Nll ’.6 5106350 S 21750 f10,46, 500
156, 447550 26 3_0809 235 801505-: -Nll 3 fglzhoq ~ - 18,92,250 -
12’; 3753000 12 27959 28,11__‘ 95._15'0.4_; ._'. o Nil 20 5255100 e . 16‘,09,863_'
77 158709 33 27750 13!;_'-: %635001 | 'f 7 "_14500 16200 - - @50:650

Itemwise loans disbursed by the Land Moﬁtgage_Bénk, Shahada, during the years i

62
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Tgble I(2) 1 Loan sanctioned, loan actually disbursed by the
Shahada‘Branch of IMB during 1963-66

--------------- l-;ll----ﬂ——ﬂ---“

Total applications Loan sanctioned Loans borrowed

o No. =~ - Amount No Amount No. Amount
1963-64% 21 367200 9 154,000 6 106350
1964~65 94 1084100 50 758300 34 612ugo
196566 20 337500 19 556100 20 255100
Total o5 1788800 78 1168400 60 973850

2. Administrative procedure for obtainirg loen

The intending borrower_l/ has to'apply for a loan on a
prescribed application form which 1s'td be obtained by paying
a rupee, This 1s to be submitted through the Gramsevak to
the Block Development Officer who is the receiving authority.
A small fee has to be pald at the time of the submission of
the application towards covering the expenseés of preliminary
investigation concerning the application. The application
itself seeks exhaustive details from :the borrower about the
financial stability of the applicant. He has, to give detalls
about total land owned, the land that he proposes to mortgage
with the bank, the annual gross receipts and expenditure and

 the net income from this land, the Instalments, 1if any, on

the previous loans borrowed from co-operative society or
government. The applicant has to submit following documents
along with the ‘application.

. : /
(a) a copy of the village record No.7/12 and No.6
in respect of the iand to be mortgaged

(b) papers showing the record nf right (giving
details of sale and purchase transactions gtc.)

(¢) a certificate from the co-operative society
showing the total outstanding:dues from the

applicant

(d) a certificate from the revénue officer indicating
the land mortgaged with the government, 1f any,
in respect of government loans borrowed and the
outstanding dues. :

When the application along with the above documents is
receivel by the Block Devélopment Office a notice stating
the particulars of the land the applicant wishes to mortgage

Th;E need not be a single individual. Three or four
individials having sufficient acreage of land to offer as
securlity can make & joint application and the loan may be
advanced to them jointly as a single loan, The liability
for repayment, in such a case, would be joint and several,
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with the bank and seeking objections from the public 1is
issued and is exhibited iIn the village 'chavdi' through

the 'talathi!. If objection is not taken by anybody within
& specifted period, the B.D.0. or the Public Enquiry Officer
or the Assistant Reglstrar of Co-operative Socileties, issuyes
a no-objection certificate and this along with the original
application is forwarded to the Land Mortgage Bank, If
there are any complications regarding the ownership rights
of the land then legal advice 1s sought in this matter,
before the application 'is forwarded to the L,M. Bank. On
the receipt of the application the Enquiry Officer of the
Bank visits the applicant and prepares a detailed report,
This 1s a very exhaustive report which makes an assessment
of all the information supplied by the applicant. He also
tries to arrive at the repaying capacity of the applicant,
This 1s determined by arriving at the gross receipts,
expenses and the net recelpts on the total owned land. It
may be noted here that the expenditure side includes the
family maintenance as well as the yearly instalments on the
loans previously taken from co-operative soclety and govern-
ment taccavi loan. On the income side is included the
estimated 1Increase in income due to the introduction of a
tractor. It 1s reported that the receipts and expenses
figures are shown in such a manner as to leave'a.net income
figure which would be sufficient to cover the expected
instalment on the loan which the applicant wishes to borrow.

Valuation of security 1is also estimated in this report.
This is, however, arrived at on the basis of the formula
stipulated by the government, The loans are advanced on .the
basis of the valuation of the security estimated according
to the following formula., Loans to be given are not to ,
exceed 50 per cent of the total value of security composed * p
of the value of the land given as security and half the cost '
of a tractor_l/ along with the accessory implements. Thus
the amount of lodn:-that would be made available to the
borrower would be 50 per cent of the value of the land and
90 per cent of half the cost of the tractor and equipment.
Lands are valued at 300 times the assessment or Rs,300 per
acre whichever is higher. The tractor and the implements
are valued at the market price, An illustration will make
the process elear. ’ ‘

If the land to be mortgaged is 94 acres on which
the assessment is Rs, 188; at the rate of Rs.300
per acre the valuation comes to Rs.28,200 where-
as on the basis of 300 times the assessment it

comeés to Rs.56,400. Therefore, the value of the

land to be taken in eonsideration 1s * Rg,:56400.
If the cost of tractor and implements 1s e
Bs,31650, 1/2 of this cost 18 " Rs. 15825
The net valuation 1s 50% of the total of the B
above two values l.e, Rs. 36112

1/ This procedure was altered in July 1967; -the full
cost of a tractor 1s now included while evaluating the
securlity. -
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If the applicant has any prior loan to be repaid either to

the co-cperative society -or to theiland Mortgage Bank or

to government an amount equal to twice :the outstanding dues

1s ‘deducted from the net valuation of the security ' i.e. land
~and-tractor. If, for example, the outstanding dues to the

- 86ciety ‘In the above 1llustration are Rs. 4423, then Rs,88u6

'+ are deducted from Rs. 36112 to arrive at net'valuation.

7. In no case 1s the loan recommended which exceeds this
valuation, The inquiry officer recommends advancing a loan
taking Into account the valuation of the security as well
as- the ‘tepaying capacity., The following types of applica-
tions are not recommended for sanctioning of loan by the
Inquiry Officer: : . '

. 'sa those having land beyond the.ceiling area,
- {b) those applying on behalf of minors, 0

¢) those whs want.to purchase second hand tractors,
"Cd) those who have offered inadequate sgcurity. .

. 411 the applications along- with the inquiry offlicer's
report are placed before the Board of Directors which -~
sanctions or rejects the loans. The applicants mot reco-
mmended by the inquiry officer are generally eliminated at
this stage. ‘The case papers of all the applicants who are
sanctioned a loan are then sent to the Apex Bank for
approval, = The Apex Bank confirms the declislon of the-Board
.of Directors after a careful scrutiny and some recommenda-
tions for ensuing the proper use of the loan and a tractor.

When the 4pex Bank glves 1ts sanction, the applicant
1s requested to sign a mortgage deed and-lease deed in
favour of the Bank, The Bank now becemes the.owner of the

land mortgaged by the applicant which-1t:gives back to the
applicant on lease on cash rent, which 'in fact 1s ‘the
equated loan instalment. An affidevit is made _in:this
respect., A delivery order 1s then issued to:..the tractor
dealer. All the case papers along with the mortgage deed
and lease deed are again sent to the Apex Bank which then
releases the necessary cash,. The Primary Bank,. then, makes’
an inquiry with the tractor dealer about  the likely date of
the.delivery of a tractor. The dealer informs the likely
date and-requests for money. The government procedure has
laid down that payment to the dealer 1s to be made only
after the sale takes place and the dealer Informs the chassis
and engine number of the tractor.delivered to the applicant.

Al1l this process 1is extremely time taking and ordi-
narily requires anything from 4 months- to two years, It was
not possible  to study the time taken by the entire process,
However, the time interval between the date of submission
of the application and the payment .of loan was studied in
the case of 57 applicants out ofi the 95 who-had-agglied for
a loan for the purchase of a tractor during 1963-66 at ,
Snahads branch. The.relevant data are presented below:

Interval between date of application and date of
loan disbursement in respect of 57 applicants.

 Téss then Between Between Between  More than Total"
three -° Y and 6 7 and 9, 10 and 12 12 months L
‘months - months months months

19 15 13 6 4 57
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It can be seen that In the majority of cases the interval
was between 4 and 9 months, There were only- 19 out of 57
cases where this interval was less than three 'months, These-
cases, however, stand on a different footing. The autho-
rities of the Bank had fixed a target of distributing --
tractors teo 51 cultivators on a2 particular date at some"
official ceremony. - The programme was. conceived in December
1964 and the ceremony was to take place in January 1665,
“bout 20 cultivators from Shahiada participated in this
programme, The bank officers themselves undsrtook a
propaganda campaign and induced the richer cultivdtars to
apply for the loan. 'Since the time was short the Bank
officials expedited the process of sanctioning loan. It
is, thus, noteworthy that in .these cases the entire forma-
lities. needad for sanctloning the loan were completed in a
record time, S o -

3. Purchase of tractors.

. Up to June 1967,.60 individual members of the Bank in
Shahada- taluka were advanced loans for the purchase of 2
tractor. The ‘distribution of the loans according to year
of purchase is noted in Table I(3). It is thus clear that
the majority of the tractors were purchased in 1965 and 1966.

Table I(3) : Distribution of Bank loans according’ s the .
. - year of:tractor purchase - -

O em M wm ms G e omm s W M mr mr WS N S aw mm W B WR WR W WP We SOl i ew m

. Year of purchasef e No}Of'tradtdrs purchased -
196X - , . 5
1965 . . 33
- 1966 - : _ - 10
- 1967 R - ) 5
Not yet purchased - | 4

Total . , __:60

There.were four individuals who had not purchased any
tractors.. Our inquiries revealed that in these cases the
loan was sanctiomed by the Bark, the money was also paid

by the bank to the:dealers but the cultivators did not
recelve the delivery of a tractor. In fact upto January
1967 there were seven such cases in the taluka but three-
out:of these had only recently received their tracters, -
It:-is very surprising that this happened in the above cases
because the procedure .laid down by the Government.clearly
stipulated that the payment to the dealer had to be made
only after the sale transaction. . It seems that the bank
‘did not follow this procedure and made. the payment to the
dealer before -the sale transaction, It 1s also possible
that the farmers: themselves pressed the Bank authorities

to make the paywent.in the hope that they will, thereby,

be able to get the d:livery.soon, Some farmers, it is
reporteéd, even signed the sale deed either with this hope
or out of ignorance, all these farmers had registered .
thelir orders with the dealer who 1s an agent'for the Russian
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tractors. Perhaps the dealer had his own difficulties. It
is likely that he did not: receive the promised consignment
In time,. Most of these cultivators had booked orders for
::the Russian 28 H.P. model which, it is report2d, was not
- available. ..It was hoped that this would be available. When
v - -1t ‘became clear that this would not be available the farmers
~booked orders - for 14 H.P, model. This needed the approval
of tha bank and the case . .papers again had to go through
.the procedural formalities, All thils, perhaps, took time
~.'with, the result that four out of the- seven, at .least,
received thelr tractors one-year after the payment of money
to the dealer, e '

| In a1l these cases, including those who. have received
the tractor recently, the problem is of fixing the responsi-
bility for the payment of Interest for the perlecd since the
‘payment was made to the dealer, The Bank procedure lays .
‘down that interest is payable by the applicant from.the -
date on which the payment is made to-the dealer, The bank
“has already served motices on all of them including those
who have not so far received a tractor. .The farmers plead
that since the money was used or 1s still belng used by the
.dealer he should bear the interest ‘charges. According to
the proceedings of the meeting of the mahaging committee of
the District. LMB on 26-11—1962 the dealer has refused to
. pay the interest on this sum. It seems that the Bank has-~
.'niot yet arrived at any firm-declsicn'in thls respect,

" In the rest of the cases -also it appeared as 1f the
bank had not -taken any active Interest in the actual sale
transaction, ' The Bank dd not ask for the details of the
actual sale .and there is no information in many case papers
about the actual items purchased and the cost of these items,
The dealers, it is reported, do not send a copy of the cash
memos to the bank and the Bank does not ask for:them. Thus
if a loan was sanctioned for the purchase of a tractor and
accessory implements and if some of these implements were
not purchased there-is no way by vhich the Bank wlll come
to know of this. "Fortunately thls i1s not likely to happen
because the tractors are in short supply and if a cultivator
withdraws his order for accessories he is likely to lose
the tractor since the dealer will refuse to deliver one.

In fact, this seems to be the case in respact of one .
borrower who did not receive a tractor. This individual
had booked an erder for a Russian 14 H,P, tractor along with
a trolley. . He received a letter from the dealer on 22nd
Jurie 1966 which stated that he should take the delivery of .-
the tractor on 24th June 1966. The Bank, had sanctioned a
loan only for the tractsr.and this cultivator could not- ™
command the needed money. during the short time -at his
disposal, When thé cultivator told the dealer that he was
in a position to purchase only the tractor and not the:
trailer, the dealer is reported to:have refused to-deliver
the tractor. This cultivator reports that when he booked
the order the dealer had assured him that he neéed not
‘purchase all the:iitems at.one time., However, at the time
of the sale-transaction, fthe dealer 'is reported to have

/ insisted on-the purchase of a tractor together with the

. tratler.. The cultivator stated that he did not know the

*’ actual amopnt. of loan sanctioned by the Bank:until he

received a letter from the dealer on 22nd June 1966, This
may not be. true because as Soon as‘'the loan 1s -sanctioned
the applicant is called by the bank to sign a mortgage deed, -
before the delivery order 1s issued™to the dealer of a
tractor, Whether at this stage the dealer allows to
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withdraw or mdify the order 1s the relevant point. It
seems that the cultivator did not withdraw his order at this
stage but did so only when he received the notice from the
dealer tn take the delivery of the tractor. .

L, Repazgent of loan : : ' B

Thé loan is to be_ repaid annually in seven equal
instalments and bears 6% per cent Interest per annum. The
amount of equated instalments is arrived at according to
the procedure lald down by the Apex Bank.

Table I(4) presents the data about the repayménts and
overdues, Those who fail to pay the instalment on or before
15th March are regarded as defaulters, Those who have
defaulted two instalments are served with notices that the
Bank will exercise statutory powers for the reoveéry of
defaulted amount. It will be seen from the table that out
of the 61 cultivators who borrowed loans for trastors, 37
cultivators paid the instalments in time whereas 24 culti-
vators defaulted. The proportion of such prsons in the -
total number of borrowers is iIncreasing every year. : This
1s, however, not very serious because as the data show,
there are very few casts where two Instalments have been .
defaulted., It only means that the borrowers pay .thelr dues
some time after 15th of March but certainly before the end
of the following year, Further, the data collected from
the branch office of the land mortgage bank at Shahada and
presented’ in Table I(5) show that out of the total demand . -
during 1st July 1966 and 30th June 1967, on account of the.
loans disbursed under different heads 1like sinking of wells,
purchase of 0il engines, purchase of tractors .etc., those -
under tractor purchase showed the highest percentage 'of
recovery. This, however, is no indicatlon by itself:that
tractors are more productive or profitable than other types -
of improvements, ' . - : Y '

#s was noted iIn the preceding pag:s, the method follow-
ed for the sanctioning of a loan is very cumbersome and some
thought may be given for simplifying the procedure. The
whole set of data for arriving at the repayment capacity of
the cultivator do not appear to be very meaningful and
suggest some scope for reducing the paper work here, Firstly
these data are not very systematically collected., 1/ :
Secondly, these data relate only to the land mortgaged by
- the borrower and not to his entire holding. This does not
at present matter because applications anyway are seldom
rejected for the lack of adequate repaying capacity. However,
if this has to be taken as a serious criterion for advancing
loan then the repayment capacity of the entire farm, rather .
than that of the only pilece of land which is to be: mortgaged,
is more relevant. Further, the likely increase in income '
or repaying capacity as a result of the proposed iInvestmnt
1s more important than the existing repaying capacity. If
this 18 not done in some manner these loans will only .cater
to the large holders whose existing repaymeqt capacity is

large. ]

1/ 4 study of the overdues of the Land-Development Bank, .
Dhulia., D,C. Chaudhary, studies in co-operation, No.l, '
1967. ...."ft was felt that those responsible inserted the
figures in such a way that the applicant-borrower would

have some surplius of income over expenditure to cover the
expected amount of instalment of the loan, thus making him
eligible to get that quantum of lo2Neesen’s '



‘Table If4) : Data about’ repayment of loans given for the purchase of tractors and the defaulted

amounts’
"7 Year | No. of:  Total - Total repayments . = Amount defauived T T S
borrowers loan | eeema e ————— e e e e e e e e e :
: . advanced No, of Amount No. of Amount . = No.of instalments defaulted
. borrow=. repaid- de~ - defaulted ceamcccacccrrerceec—em————.
ers . . '_faulters L | One Two |  Three
. 1963-64 6 106350 5 k86549 T 1 ms95.91C 1 - -
' '719_645.-.6_5 . K0 612400 1 37 o 18808.88 3 170045.595‘ R T -
1965-66 : 60 255100 43 . 136294.01 17 23420.78 6 -1 .
" .}966,;;57, © 6L " 16200 ", 37 122003.73° 24 .75121’._85 , 2, e - -

9t



37

Tgble I(5) : Data from the Shahada branch office showing the

- 1temwise demand and recover

1966=-67

2

Total

y of dues during

Purpose of loan- Total Percen-
S _ - ‘Demand Recovery tage
4,05, 04204 8,750.8% 3
1. New well 05,042,441 1l 3 ,7 0. . 3 .27
2, Well repairs ’36:566.18 ’13,5 3.68° 37.1
3. 0il engines 8,75,882.54% - 4,73,321,00 5\ Ok
4. Purchase of land 14,004 .62 84579.26 61,23
5. Purchase of tractor 1,97,126.24  1,53,608.98  77.92
6. Land reclamation 1,064 ,56 333.09 1.29
7. loan repayment 17,956.86 11,577.59 447
8. Under the law of
loan repayment 8,596.62 151,54 1,76
9. Other - klectric
motor 331.95 78,95  23.78
Total 15,66,571.98  8,00,020,89 51.07

The method followed for arriving at the value of land
£or computing the security 1itself seems to be over~cautious.
he land is valued at 300 times the assessment, whereas land
prices are now very high, These high prices need to be
reflected iIn the evaluation of the land offered as security.
This 1s especially so in respect of the irrigated lands,
The value of an acre of irrigated land is many times more
than either Rs.300 per acre or 300 times the assessment.

It was noted that loans are mot offered to individuals
who own land beyond the ceiling area. Even If the entire :
holding is larger than the ceiling area, that proportion of
land which corresponds to the ceiling may be taken into »
consideration for giving loan to deserving cases. It may be
that thls stipulation reflects the welfare consideration
i.e. those in need have to be served first, implying that
those having area beyond ceiling are rich and, therefore, do
not deserve help in the form of a loan. It appears in the
literature on the Five Year Plan that the pollicy of tractori=-
zation is adopted mainly for Increasing the productivity -
since 1t 1s regarded as a land improvement measure. 1f this
15 the aim then there 15 no reason why the large holders
should be debarred from the credit facility as long as they
can give legally valid security.

Finally, it seems very essential that the Bank should
take more Interest in the actual sale transaction and-ask
from the dealer the details of the items actually sold to
the borrowing members, The Bank should insist that a copy
of the cashmemo 1issued to the borrowing member is forwarded
to the Bank., This will ensure that those who purchase
tractors are issued a proper receipt of the transaction,
There 1s a feeling among the tractor owners that they were
swindled by the dealer and they were not given all the
accessories that go with a tractor free of charge =~ like
tool box, hood some spare parts etec. Secondly these
owners were not very sure about the correctness of the
prices charged.to them since, many complained that, they
were not issued any cashmemos. It may be true that these
fears on the part of the tractor-owners ars groundless and
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were born out of ignorance. However 'had the bank taken
more interest in the sale transaction these misunderstand-
ings would not have arisen In the first place, or having
arisen 1t would have been easier to dispel them. Also
the hardship to the cases, where the tractor was never
delivered in'spite of the’ payment of money to the dealer,
could have been. ayoided if the cash memo was insisted
upon. . . . .



CHAPTER III
EFFECTS OF MECHANIZATION

. Introduction of .a tractor on the sampled farms 1is a
revolutionary step in many ways. The tractors do not just
mechanize a particular job but. bring about far reaching
changes on the farm by affecting the entire farm structure.
The introduction of a tractor, releases certain‘resources

* from employment on the one hand, and engages additional
resources or enables better use of hitherto unused resources
" on the other hénd. This chapter tries to study all these
changes brought about by tractorization. It analyses the
~effects of mechanization on land utilization, cropping pattern,
cultural practices as well as the displacement of human and
bullock lsbour on the farms under consideration, ‘

3.1. Changes in Iand Utiljzation . =

. The changes that have been reported in .this' respect can °
be c¢lassified into changés in (1) cultivated holding; (i1)
1ang]1rrigated; (111) double cropping ‘and (1v) cropping
pat em.‘ . l ) . “. Lot ,-._A‘ . . -

(1) Changes in cultivated hojdings :~ Investment in a
tractor may provide-an inducement to increase the size of the
operated holding. This is mainly for better utilization of
- the machine or for spreading the ‘fixed costs involved over
larger product. Increase in the holding size.can be brought
about by leasing in, purchase. of additional- land, and
reclamation of waste land or by more intensive use of availlable
land, This latter aspect leads to- the study of changes in
irrigation and double cropping. These are discussed a little

later. '

An increase in the holding size by purchasing land was
not very common. ' There. were: only four farmers who had
 increased their holding by purthasing about 27 acres of land
in all. It has to be remembered here that this particular )
way of increasing holding size is not availsble to the farmers
in Maharashtra after the enforcement of the Bombay Tenancy and
“Agricultural-land Act, 1948, With the operation of this Act

'~ the free market in-land has become virtually very restricted,
This is also true of leasing out and leasing.in of land.
However, five farmers repsrted leasing' in of:76:acrés of land
after the introdiction of a tractor. -These transactions,
whethier direetly related to the introduction of ‘tractors or
not, ‘are not very significant... - -

Comparatively, land reclaimed was the more important way
of increasing the holding size and had a direct relationship
with tractorization. Twenty-five cultivators reported extension
of cultivation to 159 acres through land reclamation, The
data on this point 1s not very exhaustive as it was not
collected very systematically, Out of the total land reported
'88 reclaimed an area of 75. acres was formerly uncultivated
* because of weed infestation and an area of 48.acres was not
~cultivated because- it was formerly under the bunds on the
- fields., The remaining 36 scrés consisted of other waste land.

: This latter type of land had to be reclaimed by proper

. levelling etec, operations, : .. - ‘ 7 , -

. Shahada taluka as a whole has the highest proportion of
cultivable waste land in the whole district, This proportion,

-7
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based on averages from 1557-58 to 1956-60, -was sbout 4.5 per
cent of the total area"#s against about 2 péer cent for the
district and 2.8 per cent for the Maoharashtra State, There
thus seemed a comparatively good scope for bringing waste land
under cultivation in Shahada. On the basis of the data
presented in the preceding chapter 1t seems that the total °
permanent fallow land amounted to only 2 per cent of the
- total operated area of the sampled tractor owners,  If the land
reclaimed is added and the other relevant changes ‘are taken

nto account, then it appears that the tbtal fallow land for

the. sampled cultivators was also about Y4 per cent of the total
operated holding prior to the introduction of tractors. Thus
fifty per cent of the fallow land was reclaimed by the sampled’
cultivators with the help of tractors, It appears that most
of the remainimg land 1s beyond reclamatlon since it consists
mostly of nala waste, river waste etc,

- It was noted that the land reclaimed was mainly of two
typest (1) fallow land which could not be cultivated in the
past because of weeds etc., (2) land under bunds on the plots.
The farmers reported that.the former type could not.be brought
under cultivation because It was very difficult to eradicate
weeds with the help of a bullock drawn plough which does not
go deep enough. It was very easy to cultivate this kind of
land with the help of a tractor. The latter type of land was
S0 far not brought under ¢ultivation becsduse of two Teasons.
Firstly, when the  ploughing was done with the help of
bullocks, 1t was done malnly by the permanent farm servants.

- The farmers argued that the land was not very systematically
ploughed and the .arca-near the bunds came to be neglected with
the result that the afea under bunds actually went on increas-
ing over a period. Some of these bunds were as broad as 15
feet., Secondly the bunds were originally kept somewhat wider
for growing fodder for the cattle, With the introduction of
tractors the owners themselves started ploughing the land and,
therefore, it was done more carefully, utilizing the maximum
possible land. . Also since, with the introduction of a
tractor, some livestock was displaced the .need for growing
fodder on bunds and, therefore, the need for keeping the bunds.
wider also diminished, It is because of this that mpre land -
which was under bunds was brought under cultivation. recently.
Over a big plot ‘this amounted to about 2 or 3 acres.or 6o,
(11). Changes in Irrigation :- This was a major change
in the farm structure after the introduction of tractors,” The
total irrigated area increased by 24 per cent from 2247 acres
to 2778,05 during the interval of 3 to 4 years. There was a |
gross increase of 690 acres out of which as much as 248 acres
" of area came to be irrigated with the help of tractors, -

All this increase cannot be ascribed to the introduction.
of tractors since inerease in irrigation is a secular trend
everywhere, The net irrigated area within the District
increased by 20 per cent during 1951-60, thus giving a gorss
annual average rate of 2 per cent increase, As compared to
this, the increase 'in the irrigated area of the sampled
tractor owners comes to 24 per cent during the last 3 or 4
years, -This is a very high rate of increase as compared to
the district average, Though the two rates are not strigctly
comparable because ‘of the peculiar characteristics of our
sample, there is some ground to believe that a part of the
inerease in irrigation in respect of the sampled farms is due
although indirectly, to the introduction of tractors. .Many
tractor owners reported that it would not have been possible
to cope with-increased work load which irrigation brings about



5 |
without the help of ‘a tractor., Farmers reported that

tractors are more useful on irrigated land. The non-irrigated
land does not”have to be ploughed every year whereas the
irrigated land has to be ploughed twice a year if it 1s double
cropped. And tractor is a very convenient tool for the
tillage operations iIn respect of crops like sugarcane. and
banana. Banana is, for instance, planted In thé month of June.
Wheat which is usually followed by banana, is harvested in the
month of April.” The land has to be immediately prepared for
banana plantation In the short span of a month or so. A heavy
i1ron plough (No. 100) drawn with the help of*4 pairs of bullocks
can only plough between 1/2 and 3/4 acre in'eight hours., -
further it 1s not only the ploughing on the area to be devoted
to banana that has to be completed but the tillage operations
for the following kharif season have also to be undertaken.
Besides, bringing wmanure to the field is in itself a task which
needs a good.deal of bullock power. The farmers believe that
after ploughing and manuring the fields, they have to be
exposed to sclar heat for at least a fortnight before the
planting of bananas and as such the time available for these
operations becomes still less. : ‘

-~ The point to be noted further is that all preparatory

- tillage has to be done simultanecusly with the processing of-
wheat. The farfmer 1s more concerned with the crop already
harvested. It is also under the risk of getting damaged by
accidental fire, hailstorm etec. when on the threshing ground.
Formerly, threshing was done with the help of bullocks. . -
Threshing was a labour iritensive operation and used to take a
considerable time on larger farms. Threshing of wheat stalks
from one acre of land used to take about three bullock days. -
With the help of a tractor this can now be done very quickly,

- A 35 H.P. tractor can thresh 100 quintals of wheat in 12 hours.
‘A normal yield of one acre would be around three quintals -
which would need just about 20 minutes. One farmer said that
. before the introduction of.a tractor. it was not possible to
-take the second crop of sugareane immediately after the first’
crop. - The preparation of' the land for the following crop,:and
haulage of the harvested one used to take a good deal of time.
~ Another farmer, reported that before mechanization it was not

- possible for him to take a kharif crop after harvesting hanana
'in the mwonth of June. The land had to be kept fallow. With
the help of a tractor it 1s now possible to do all the tillage
on this land within two or three deys for sowing a kharif crop.

. .In short, it is saving in time that facilitates raising

irrigated-and-labour intensive ¢rops like banana and sugarcane,.
It 1s thus very likely that this ease-of operation as well as
the command on superior draught power (i.e. tractor) provided
an incentive to increase irrigation, How much of the increased
irrigation 1s due to this factor and how much is due to the
secular .trend in irrigation or other factors 1s difficult to
asgess, = , )

In twenty-one cases the tractor itself was used for irri-
gation. In these cases the increase in irrigation can be
directly attributed to tractorization. Howeyer, the farmer
had the alternative of investing in an oll engine pump which
would have been much cheaper to run. Estimates given by -
cultivators show that the cost of irrigation with oill engines
1s 60 per cent to 70 per cent less than the cost of irrigation
with the help of tractors. - This is.mainly because the cost of
diesel used for a tractor is twice as high as the cost of
crude o1l used for an oil engine, The consumption of fuel
also is much higher in the case of a tractor than. in the case
of an oill engine for a comparable pump size.’ This can be
seen in the following illustration supplied by a farmer.
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35 H.P, tractor with 4" delivery 10 H.P, 011 Engine with
pipe, 4" suction pipe - - L" x 4" pipe o

1) will take 12 hours té irrigate 1) will take 12 hours to. -
1% acres of banana plantationj irrigate 14 acres of
: o oo banana plantation;

2) will conéume_30 litres diesel 2) will consume 18 litres -
at the cost of Rs.24 (@ 80.. - of crude oil at the cost

paise per litre); ‘ - © o4 Rs ;7,62 (44 paise per
3) will consume lubricating oil - 3) will consume lubricating
worth g, 43 - = oll worth Rs, 2;
4) Total cost of irrigation 4) Total cost of irrigation

for 12 hours - Rs, 28.00. ~ for 12 hours - Rs, 9.92.

Even 1f the running cost 1s low in the case of an oll engine
some farmers do use a tractor for irrigation purposes as
already noted before. In one case the farmer defended this
use by pointing out that his village will soon get electricity
and then the oll engine will become obsolete. An oll engine
will have a very poor resale value whereas a tractor can
perhaps be sold at:a premium price because of 1ts scarcity.
Another farmer sald that the two functions of a tractor i.e.
ploughing and irrigation do nat clash with each other and using
it for irrigation means using it when it is lying idle. In
this case the loss which would be incurred because of lesser
resale valuse of 61l engine has to be balanced against the
higher fuel costs borne by the cultivator in respect of a-- - :.
tractor. £ven 1f it 1s: assumed in the above illustration that -
the o011 engine 1s to be spld after two years at 50 per cent of:
the original price and the total working time for the engine
pump as well as for.the tractor are about 1000 hours per year,
the following calculations show that installation of an engine
would have been cheaper than using the tractor for irrigation
purposes. : ‘ ,' : -

Cost of using a. .  Cost of using an oil
tractor (35 HP)for  engine (10 HP) for

_%?rigation _ - Arrigation
A for 2 years) ; (for 2 years)
o Bs, : -
Deprecidtionl '  :h,0OO. ' ) o 2,500 2'L
Fuel S %00 1,653
Interest dn'inveétment 1,950 o o ‘569
Total 12,150 o 4,722 -

In the above calculation the life ‘of a tractor 1is assumed to

be 8000 hours, the price of the tractor is assumed to be
Rs,16,000 which gives the average depreciation charge of

Rs, 2,000 per 1000 hours i.e: Rs.4,000 over two years. Interest

_charge on the average investmént in calculated at 6.5 per cent
er annum, _The cost of the oll engine was reported to be
5.5,000. The rate of fuel consumption is calculated on the

basis of the informatison given by the farmer, This rate might

vary from farm to farm depending on the type of engine, the
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length of suction head etc. £Even after taking into considera- _
tion _1/ the crude nature- of the abowe calculations, the
decision taken by the farmer to use a tractor instead of &n
oll engine appears to be based on wrong arithmetic, In the
latter-case also i.e. where the farmer is using a tractor. .

both for tillage anhd for irrigation.the same logic would held |
good, The only item of cost that need not be considered here
is the interest charges on the investment in a tractor since

it i1s not an added cost. This charge would have to be borne
by him anyway whether he uses the tractor for irrigation or
not. But this saving is not enough to compensate the extra
fuel cost which will fncur for the tractor as compared to-t t
of an oil engine, Moreover, the depreciation on the oll eng
will not be as high'in this ease as.in the previous case ‘
because it will not depend on the resale value but on the

-total useful 1life of the engine which is normally about 10

-

years. In both the cases mentioned sbove, the use of tractor
for irrigation does not thus appear to be’ Justifiable. This,
perhaps,. could be an .economic proposition if the plots {o be
irrigated ara scattered over a wider area so that an ol
engine cannot be convenientIy moved from place to place.

oll engine installed oni-a trolley 1s available in the market
but it is.only upto 5 “HP capacity. 5 _

(11i) Changes in double C ing 3- The double cropped
area increased by 50 cacres. since the introduction.of .
tractors, Out of 76 sampled owners, 35 reported this increase.
Here again it is very difficult to point out the 'Increase in |,
double cropping which is ‘due to tractorization. This 1s - :
because .Increasé in irrigation is one of the major determinants
of the area under double cropping. .On the other hand, area .
under. double cropping,’even on the irrigated land, 1s’ determined
by the cropping pattern. Where more area-is devoted to
perennial crops.the-acreage cropped, twice declines, .- Thus the
area cropped. twice ‘may Iincreage or-decrease even with increase
in irrigation depending on the area devoted to perennial crops.
Tractorization in so far as it increases the area under the
perennial crops. may actually bring about a decline In the area
cropped twice. In order to eliminate this type of a change,
an increase ‘in the area under -the perennial crops has to be -
regarded as ‘atea cropped twice, - Egen if this could be done,’ "the
influence of irrigation on: the area double cropped canpnot be. .
eliminated : 4 w“ﬂ'

Tractorization makes double cropping possible mainly due
to the Iincreased speed of various operations inh cultivation . -
and the resulting economy in time needed for a particular
operation, This element has-a special sighificance  for.the
solls in Shahada, These soils become very -hard during the .
summer So-that they cannot be ploughed with the help of . . ..
bullocks in summer, The land which has to be sown to rabi
¢rops . can only be prepared in thls region aftér the monsoon has
set In and the solls become softer after recelving the first
few showers, Therefore, the farmer is busy after the sowing -
of the kharif crop, mainly in this work, - The peak period.in .
this operation from the point of view, of bullock labour. -
requirement. comes in the month of September and this is exactly
the time when tiliage operations for the 1and to be double :

1/ Depreciation on engine house and engine foundation is

not taken into account while calculating the cost of o1l engine
operations, Thése'are, however, very minor, itéems and would -not
make a significant difference in the relative costs under the
two sources of energy COmpared. . : :
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cropped have to be undertaken. The tractors help in tapering
out this peak period because of the speed of operation. A
heavy iron:plough driven by three pairs of bullocks can plough
only 3/% of an acre in one day whereas a 35 H,P. tractor can
plough Y acres in a day. The significance of this speed can
be better appreciated when it 1s realized that after the
kharif crop is harvested there is barely a month avallsble
for the preparation of the land for the rabl crop.. Within
this available time the land has to be ploughed . once and
harrowed several times, at least for five to six times, before
the land could be sown to the rabi crop, A farmer from the .
western part of the taluka stated that two pairs of bullocks
can harrow twelve acres in about four days. If this land
has to be harrowed six .times, harrowing and ploughing would
take more than a month. Besides.this woTk there 1s alsq the
work of transporting the kharif harvest from the farm to
storage place., Therefore, the preparation of land for rabi -
erop, and the work of transporting the kharif produce creates
a sort of a bottlenheck, It has to be remembered that the
-Tarmer attaches much importance to the transporting of the
crop which is %n hand ‘rather than the prospect of having a
double crop. he crop, whether it be cotton or groundnut,
has to be transported to the storage place soon after the
harvest in order to save -it from the possible damage from
rain etc, A farmer from the south corroborated this gbserva-
- tion. He had a total tillage load of 40 acres for the rabi.
season., On his farm one palir could plough one and half
acres in one day. Thus ploughimg LO acres once would need
about 25 days for a pair, Harrowing needed half the above
time., the total tlllage operations conslsting of two. ploughings
and four harrowings would need about one hundred days fora .
pair if it is done continuously. Assuming that the operation
was doné continuously, he would have needed four pairs just
for this, purpose, not taking into account the transport
.reqiirements.” Since the operations are not, in fact, done -
continuously he would have nceded another two pairs for .doing
this job, - All this work can be completed in the required
time with the help of a tractor. Besides the spéed, the -
tractor has an additional important advantage over animal
power,., A tractor could be worked day and night for getting:
a Job done in a given time. The animal power has cbvious: -
limitations in this respect, )
~ An attempt ;15 made to estimate the increase in tie-
double cropped area,. ‘It 1s already mentioned that this ie a
difficult task since the increéase iIn the double cropped area
also depends on the increase in inﬁigation and 1t is -
difficult to isolate the influence of this factor. However,
an attempt 1s made in the following manner. Those who have
increased the area under double cropping can be classified
as those whose area under irrigation has (1) elso increased,
($1) remained unchanged, or (ii1) actually decreased, In .
the last two cases 1t could be. assumed that the increase in -
double cropping is due to tractorization. In .the first case,
however, 1t 15 not possible to point out exactly how much. -
increase in ‘the double'cropped area is due to. tractorization
and how much is due to irrigation. However, area irrigated
with the help of.a. tractor-for taking a double crop could be
classified on the basis of the data reported by the culti-
vators. A4lso In those cases where increase in the double
cropped area was more than the increase in irrigated area,
the oxcess of double cropped area could be regarded-as that
due to" tractorization, The increase in the double cropped
area of these ‘two types can be regarded as the minimum area
which must have increased due to tractorization.
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Table 3.1 presents data for the threé groups mentioned
above, It can be seen that at least 271.85 acres must have
been-double cropped because of tractorization. Out of this,
an increase of 53.25% acres was reported by 7 farmers in
whose case there was no change in irrigation. In all, 29
cases reported increase in irrigated area, These farmers
reported that 450.6 acres out of 690.5 acres of increased
. irrigation was under double cropped area. Oyt of these 29
farmers, 17 had actually used a tractor for increasing the
area under: double cropping and irrigation, The Ilncrease
. In the double cropped area in these cases can, therefore,
be regarded as due to tractorization. This area came to
175 acres. In addition to these cases there were also the
~cases whére Increase in double cropped &rea was 1n excess |
" of the Increase in irrigated area. This excess which-- '
amounted to about L3 acres can also be regardéd as due to
tractorization. All such land came to about 218 acres. ..
Therefore, even in the cases where irrigation increased, a ;
significant area was double cropped specifically because of:
the introduction of a tractor. : -

'Table 3,1 ¢ Increase in the double cropped aréa according
B to ‘the changes in irrigated area (in aecres) =

Irrigation changes -
. Increased -~ ; .
.~ . Area irrigated increased _ 690.5 -

Increase 1n area_doublencroppédﬂ  | 4506
. Of which due to tractor @ Lo ‘

- 'No. of farmers reporting .29
. Decreased - - ) S
No. of farmers-repofting . | i,l
Increase .in area double cropped - 1.0
Upchanged =~ L
No. of farmers reporting | 7

Increase in area double cropped 5343

The inerease in double cropping in respect of the
sampled cultivators. is very striking especially when 1t is
noted that the area cropped more than once has actually
declined in Shahada ‘taluka, During 195¢-60 the proportion
of double cropped area to net sown area in the taluka was
15.6 per cent, This proportion had come down to 11.7 in
1962-63,. On the other hand, the duble cropped -area in
respect of the sampled cultivators has increased from 14 .
per cent of the net sown area before the introduction of
tractors to about 20 per cent after the introduction of
tractors, The double cropped area before tractorization
was 1000.45 acres out of the net soWn area of 7371.76 '
acres, -This area increased to 1505.6 acres aftar the
Introduction of tractors. Almost all this increase was on
the irrigated land. 'However, increase in the double
cropped area was much more prominent than the increase in
the irrigated area, The irrigated area increased from
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. 2247 acres to 2778 acres after tractorization while the double
cropped area increased from 829 acres to 1334 acres, Thus
irrigated area increased only by 24 per cent whereas the area
double cropped on this land increased by 61 per cent., Even
though the entire incredse in the double cropped area cannot
be attributed to tractorization, the very fact. that the
increase in double cropped area is relatively very high as
compared’ to that in .irrigation points out the significance of
the contribution which a factor other than irrigation must
have made 1n this respeqt. Our estimates show that about 54 .
per cent of the total increase In the double cropped area was
. due to tractorization. It 1s, however; quite likely that

this was in fact more than what is estimated above. This may
be especially true in respsct of the morth zone where only

27 per cent 6f the Increased double cropped area could be
attributed as due to tractars,. .:

3.2. Changes in the Cropping Patterh

Introduction 6f a machine 1like a tractor can be expected
to make an impact on the crop pattern in several ways., Firstl
1t might.bring sbqut some charges because of the.increase in: -
irrigation, double cropping and reclamation of 18nd. 5o far
- as the tractor has directly brought about a&n increase in.the
area irrigated and, therefore, the area cropped twice it can
be sald that tractorization can increase the area-under rabl
erops._1/ Irrigation with the help of a tractor 1s generally
not intensive. It 1s used for:irrigating crops :1ike wheat or
gram which need a few irrigations) " Therefore, the area under
these crops would increase when ‘double cropping increases becaus
of increase in irrlgation: Where the area cropped twice has.
increased but irrigation has not iIncreased, the area under -
kharif crops is likely to Increase, Wheat on double cropped
irrigated land 1s generally preceded by groundnut which 4s a
less remunerative crop than 1rrigated wheat. . Therefore, 1t
1s possible that formerly where only wheat was taken, groundnut
or other short period kharif crops were introduced after... - -
tractorization as a preceding crop. In such a case 1t is
likely that the area under kharif crops has Increased with
tractorization. Thus an increase in double cropped area may
lead to increase in the area either under rabl or kharif crops .
depending upon whether this Increase is due to the increase
in irrigation or not.., . . . - o _

Where irrigation. has incréased because of increase- in

the permanent irrigation source, tractorization, by enabling . .
to preparé more land, . might iIncrease the areas under perennial
crops as pointed out élsewhere, Thus tractorization might 3
affect the crop pattern by meking it possiblé to increase the
' area under crops which .are more labour intensive, This is -
because of the ease with which a tractor can perform many

tasks in a shorter time and with less labour Inputs. =~

Tractorization might have also brought about some -shifts .
in the crop pattern on land which is not irrigated. -For .
instance groundnut and cotton are the most remunerative ‘crops -
on non-irrigated land. As referred to elsewhere, harvesting,

e

1.

1/ Out of the total area of 175 acres which was irrigated
with the help of a tractor and which was also double cropped,
gbout €0 per cent of the area was under wheat cultivation.
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and transporting etc.,, operations of kharlf crops and the
presowing etc. operations in .respect of rabl crops.create, in
the absence of a tractor, d& sort of a bottleneck where there
is a scarcity of human-.and bullock labour. It was also noted
that ploughing and other presowing operations for the kharif
crops-had to be completed during a very.short span of pre=-
monsoon showers., Farmers were, therefore, inclined to sow
more area under. rabl crops and less under kharif crops even
though they-are more remunerative under dry conditions. It
1s, therefore, likely that tractorization enabled .the farmers
to bring about a tapering off of the peak period of bullock
labour requirement and enabled the .farmer to sow more area to
kharif erops. - Further, by displacing the bullocks, tractori-
zation reduces ‘the demand for crops like wheat and Jowar which
produce fodder and enable the farmer to ilncrease the area
under crops like cotton and groundnut which are highly

- remunerative but which give little or no fodder,

However,- besides the considerations mentiched abeve
there are a number of other factors which .also influence
cropping pattern. Changes in prices and weather are., for -
instance, .two other factors which influence the cropplng .
patteérn. This is a region where the area under non-irrigated-
wheat has declined considsrably bacause of inadequate rain-
fall during "1965-67. This area has been diverted to'rabi
jowar whose water requirements are low&r than whéat, Because
of the interaction of many of these factors it 1s nearly
impossible to bring out in quantitative terms the changes in
the cropping pattern due-to tractorization in the present.
type of inquiry. :

3.3. Changes in the Cultural Practices

(1) Green Manuring practices - Many cultivators reported .
that the introduction of tractors enabled them-to green
manure their fields. Again, the speed with which the ‘tractor
operates has made this possible., It 1s already mentioned in
the preceding section that the bullock labour utilization
creates a bottleneck during August and September when pre-
sowing operations for the rabi crops have to be carried on.
It is because of this that green manuring could not be under- =
taken before the introduction of tractors. Sunhemp, which . .
1s used for green manuring, is sown in the month of July and
is ploughed-in in the month of September, Before the purchase
of tractors the months of June and July was a period when.
the labour force wés gccupied .fully with the task of the
preparation of the soil for kharif crops: and sowing of “sun-
hemp could not  be conveniently undertaken.” Ploughing=in of
this manure 1s #lso a very labour intensive operation. .The
green manure’ has to be cut, the 1land has -to be ploughed and
the manure has to be ploughed in. 7For performing these
operations on onhe acre needs two palrs of bullocks and a
team of ten workers or more working for a whole day., A
tractor [does -the same job much more efficlently in one
quarter of this time.. Further it does not need any human
labour except that of-a driver. In other words, a tractor.
and its driver working for one day - elght hours < will do
the work of ‘eight pairs of bullocks and 40 labourers, -,
Besides the ease of operation and the consequent reduction
in costs, the railsing of sunhemp itself has brought in - -
certain economies, For instance, if the hemp is not' raised
the land has to be harrowed for a number of times, otherwise
the weeds thrive profusely. -With the hemp stending on the
fleld the growth of weeds 1s checked and the .labour inputs
needed for harrowing operations on these fields are conse~-
quently saved to some extent, Further, a green manured

-
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field does not need any farm yard manure according to the

farmers, They reported a saving of 15 to 20 cartloads of

F.Y.M. per acre valued at Rs, 300 to 400. As against this
the value of sunhemp seed amounted to Rs. 20 per acre.

Because of these advantages many tractor owners reported
introduction of green manuring practices with the help of
the tractor. ©Some 30 owners reported this praectice, However,
most-of these had not sown sunhemp either during the period
of inguiry or in the year preceding,the inquiry period because
of insufficient rainfall, Hemp is usually grown on non-
irrigated tracts because irrigated field 1s usually double
eropped and the farmer 1s unwilling to forgo a crop for the
sake of raising sunhemp, For sowing it on.non-irrigated
fields a fair amount of rainfall is a necessary condition _
because the hemp does not properly decompose otherwise; and !
sometimes even the following rabl crop suffers, '

(2) Fafm Ysord Mamiring Practices = Not only have green
manuring - practices increased but ‘the scale of application of
the F.Y.M, has also increased considerably because -of the-
introdiction of tractors, This is a very important effect of
tractorization, 4 tractor covers larger distances in a much
shorter time and in lesser cost as compared to that of a -
bullock cart., For instance a Russlan 14 H,P, tractor goes at
a speed of 12 km, per hour and consumes nearly 1.3 litres of
diesel during this time. The following 1s the expenditure
‘for operating such a tractor with a trailer for one hour.

Rs, per hour

. B o LTI

Fiel and lubrication 1.25 .

‘Overhauling - Coou2T
Miscellaneous repairs . 0.42
‘Spare parts 2.43
Depreciation of trolley ° . . 0,21
Depreciation ‘of tractor .ol 0.79
. ':0 tal ‘ 5.52

Therefore, the- expenditure per kilometer of operating a
tractor aiong?with a trailer comes to less than 50 paise
whereas the.stipulated rate for:bullock carts on hire basis . .
was HBs, 2 to Rsy 2,5 per kilometer. The cost of owned
bullock carts would be much. less than that of the hired one
but it 1s not possible for a farmer to own -all-the bullock
carts needed for this purpese, Therefore, farmers usually
have to employ hired bullock <carts., The profitability of
operating an owned tractor as against a hired bullock cart

is, however, much more than what the above calculations show
because a trailer attached to a tractor-:can haul 4 to 5 cart-
loads at a time. The saving in time is'dlso tremendous, One
cultivator from north zone “used to purchase cnly 60 to 65
cart-loads every year before he purchased a tractor. ILe
reported that this work used to occupy him for one full = .
month., The tractor.can do this wrk in three days., He has,
therefore, increased the purchase of F.Y.M, to 200 cartloads..
Another cultivator from the rmorthern part of this taluka
reported that he used to purchase 120 cartlcads or 30 ,
trolley load before the tractor purchase. He has now almost
doubled his purchase ofs F,¥,M,  Formerly, he used to pay

Rs, 720 for transporting this manure with the help of a truck.
If he would have transported his present purchases of F,Y.M,
with the help of a hired truck, the transport cost would have’
come to Rs. 1440, .He brings most of .this F.Y.M, from the
distence of 6 miles. ZIhe transport cost with the help of a
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14 H.P. tractor and a trailer would have come to Rs. 576 on
the assumption that the total distance covered for bringing
this manure would have been around 1152 kilometers, Thus,
haulage with the help of & owned tractor saves the transport
costs to a conslderable extent, Tractorization has therefore
helped to reduce the time tsken as well as the cost of this
operation to & marked extent, Information, in this respect,
was avallable from 32 cultivators who gave detalls about
thelir increased inputs of the F.¥Y.M. Twenty-two out of these
reported = that the actual area manurzd before tractoriza-
tion, 290 acres increased to 657 acres after use of tractors.
In the rest of the cases 1t increased from 124 acres to 263
acres after tractorization. It is possible to argue that
the practice of manuring would have even otherwise increased.
mainlty due to increase in irrigation. However, the extent
would not have been.the.same in the absence of a tractor and
the cost to the .farmer would have been considersbly higher,
It may also be pointed out that even in those cases.where .
the irrigated area did not increase the area manured increased
equally significantly., For instance, out of 22 tractor
-owners who reported increase in F.Y.M. inputs, In as many-as
. ten cases the manured area increased from 138 acres to’ 300
acres after tractorization 1.e. on an average by 16 acres.
In respect of the 12 cases who reported increase in irriga-
tion as well as increase in manuring the area increased by
190 acres or 16 acres on an average. There was one case
where Iirrigation had actually decreased but even in this case
the area manured increased by 15 acres, It, therefore, seems
that manuring ‘practices have Increased even in ¢ased where
irrigation did not increase or even whére it had actually
declined. Therefors, 1t seems reasonable to believe that
tractors actually encouraged the farmers to give more farm-
yard manure by making it possible to bring it from longer
distances within a given time and at lesser transport costs,.

-+ (3) Ploughing Practices - As already mentioned’else-
‘- where, the soils in Shahada are deep black cotton typé which
become véry hard when they lack woisture. Because of this
the dry lands in Shahada do-not recelve regular ploughings,
The tractor has enabled the farmers, whose land becomes very
- hard during summer, to plough their lands regularly. Before
the introduction of tractors it was physically impossible
for these cultivators to plough because, as already noted
previously, ploughing had to be undertaken either immediately
. ‘after the kharif harvest. or immediately before sowing kharif
- erops .when the land had received some moisture after the
pré-monsoon showers. Ploughing land immediately after kharif
Crop was not very convenient because of the work in respect
of processing and transporting of kharif crops and also
‘because of the intercultural opérations in respect of the
rabi crops., Ploughing immediately te fore sowing was also
difficult in view of the very short time available then.
Monsoon sets in by the middle of or by the end of June and
kharif crops have to be sown by the Tirst week of July., When
1t 1s considered that four pairs of bullocks can plough
three-fourth of an acre to one acre with the help of an
iron plough.in a day, it can be-reallzed that the extent of
-Ploughing that can be undertaken during this. time 1s,very
small, If the reglon-gets a few pre-monsoon.showers it is
possible to cover larger area because the time available
then 1s also more, Therefore, before tractorization plough-
ing with iron plough was confined primarily to irrigated
lands which do not become hard, These lands used to
recelve ploughings very irregulasrly.
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. The ploughing practices on dry land vary from region

to region and from crop to crop.. Generally, however,

fermers not having tractors do not give any ploughings to

theé 1land on which a kharif crop is to be taken. Most.of the
ploughling 1s done only darlng the monsoon for the land to be
sown with a rabi crop., But this also is not possible for all
the rabi land, Land .to be double cropped was not ploughed
at all, It used to receive a few harrowings. Now with the
help of tractors most of the Jand receives ploughing during
both the seaSOns.
i Some ¢ultivators reported that the non-irrigated soil
becomes. so hard during the summer that even a tractor of
35 H.P. cannot be operated. The Russian 14 H.P, tractor
obvlously cannot be operated in summer on such solls, Under
such conditions a shift in the crop pattern in favour of
kharif crops is more beneficial since land under kharif crops
cah be given winter ploughings. Winter ploughings are said
to be more economical than summer: ploughings. The solls are
soft and therefore a tractor can cover more land in a given
time with comparatively lower fuel consumption because it
can be operated in the second or third gear, . The depreciation
of tyres is-also comparatively low. During summer; tyres
depreclate at 'a faster rate because of the hardness of the
soll and also because of the longer time taken fbr performing
the "same. Joh, C ; ,

. ‘The above mentioned ploughing practices, however, are
confined only.to non-irrigated lands, Irrigated land used
to receive and still receives ploughings regularly. This is
because irrigated land does not become hard as thé non- '
irrigated land does and, therefore, it is possible to plough
this land without a tractor even during Summer.

!
Fifty-eight cultivators reported increase in their
ploughing practices on the dry .land. On an average,area
ploughed increased by 138 per cent for the 58 out of 76 .
cultivators. Data in respect of 18 cultivators were not
available because many of these had purchased a tractor only
recently. )

Trac‘tor ploughing has in many of these cases brought
about ‘some economies, Firstly, extensive ploughing and
better tillage has reduced the waedling expenses, .Secondly,
since the animal draft power on the farm was not able to
cope up with the work, the farmers usually had to employ
hired byllocks or hired tractor for ploughing, These
charges are now saved. The extent. of saving in the first
case is somewhat difficult to assess because of many counter=
acting forces. Firstly, the rainfall itself was scanty during
the last few years and, therefore, the weed growth has been
somewhat ]imited.. On the irrigated land the F.Y.M, inputs
have increased to.some extent and this has, in fact, increased
the weed growth on irrigated farms. The use of green manures,
on th& other hand, restricts the weed growth to a considerable
extent., Because of these factors the- reporting of the " - -
farmers on the éextent of saving In weeding charges ie likely
to be largely impressionistic¢‘ o Do R

There 1s, however, no doubt that tractor cultivation
controle the .weed growth by being able-to plough deep and
by’ turning over the soil while doing -so. The tractor also
enables eradicating of deep rooted weeds which formerly had
to be dug out by hand., The farmers used to neglect this.
with the result that the effective area under the crop was
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lesser than the area sown., The tractor has increased the.
effective area under crops by eradicating these weeds.

Table 3.2 brings out the cropwise percentage saving in weed-
ing charges as reported by the cultivators., It can bs seen
that fhe savings reported.by the cultivators on different
non-irrigated kharif crops amount to as high as LO to 50 per
eent, This saving is reported in money terms. If the
increase In the wage rate during the past few years is taken
into :account the saving as reported above has to be suitably
inflated. On the other hand.the saving in weeding expenses
reported may be partly due ty the ‘decrease in the rainfall
during the past some .years, To this extent the amount saved
has - to be deflated. Assuming that these two considerations
moreé or lass counter-act each ‘other, the saving as reported
by the tractor owners may be regarded as broadly -representing
the actuality., - : ' ' C .

Table 3,2 @ Cfbﬁwise percentage saving In weeding charges as
. reported by .cultivators ' - |

a . B .
W ER. BN, me S WY um W MR W e M M pn BN B O EE M AN WS S Cmik M EE o we e we' wh o

“Crop ~  Cotton Groundnut T11 . Udid  Mung
Zones o : -
S RS- ' .Rs.. Rs. - Rs. Rs. i
Fercentage B - o
Saving - 44,36 143,93 - L40.66 48.26 . 49.32.

3.k, Human and Bullock labour Displaced-

. * It 1s-argued that in India the farmer with his aversge
palr of bullocks does not control more than:1l,5 &orse
powers,_1/ The 76 tractor owners together controlled 2349 |
horse powers of mechanical draught power_2/ which could, on
the above basis, ‘displace 1566 pairs. However, what has in
fact happened on: these farms is a manifold increase in the
draught powér without bringing about much significant dis-
placement of human and animal power for the reasons discussed
below., The average number of pairs per farm before the

" introduction of tractors was about 5.5. This average only. -
came down to 4.8 aftér-méchanization. The total horse power
available to these farms, on the other hand, increased from
627 before tractorization to nearly 2893 after tractoriza-
tion.. Only 38 tractor-owners reported actual displacement
of 109 dbullocks. Besides sixty-seven farm servants were
displaced, directly becausa of the dlsplacement of bullocks.
However, Seventeen were recruited as tractor drivers and .
another 25 were employed to look after oil engines ete.,
installed after tractor purchese, In addition to the employ-
ment of tractor drivers etc., 22 family meibers Joined working
force on the farm, mainly as tractor drivers, after the

4/  Mechanization of Agriculturs in India - Its sconomics,
s Pé,BhattaeharJee, Selected Readings, I.J.,A.E. (1940-64),
p * 7 ¢ ' ' . : ; . ' . . s R
L, | > - _ ,

2/ - Out of 7§ tractors owned two tractors weré'used:only for

operatingnirrigationTgump and one tractor was not working on

E?e-date~of visit, ese are eliminated from this computa-
on:
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introduction of the tractors., There-was thus hardly any net
displacement'in respect of humen labour. The lack of dis-
placement of "the resources on a sufficient scale 1s because
of many ‘reasons, It has to be remembered firstly, that’
tractor is not -as yet a perfect substitute for bullocks under
the present system of farming. A tractor camnot be used, for
instance, for - intercultural operations with the prevalent-
practices of planting crops. Fragmentation of holding is
another institutional Tactor which cowes in the way of fuller
tractor utilization. "If a tractor owner's fragment 1is -
surroundeéd by others' fragments, then the tractor cannot reach
his fragment, as the bullocks can, 1f there are 'crops

standing on others' fragments. Lack of -sufficient investment
in ‘the requisiteé accessory equipment is still another {mportant.
reason why tractors have not substituted bullock power
completely. Tractor was not beling used by these farmers for
sowing purposes because none cwned-a seed drill attachment.
Since many did not even possess a harrow, even harrowing was
being done in these casés with the help of bullocks, Those
‘who "did not own a trailer-employed bullock carts for transport
purposes, Farther, farmers repsrted that tractors cannot.

be effectively operated during the monsoon since they very "
.easlly slip on wet and sticky soils. Iractors were, there-'
fore, practically:idle between May and October._1/ bractors’
were operated during this period only In case of a long
interval between showers, All these factors necessitated the
maintenance of a large proportion of the original bullock
power, DBesldes this, thé farmers also wanted to keep some
draught animal power in_reserve in case of a tractor break-
down. It has also to be remembered that in a short perlod
of three to four years after mechanization the full benefits
may not be quite visible. This 1s a -gradual process and the
exploitation of the potential benefits would-depend on-the:
changes in technique.of cultivation and iInvestment in-the

necessary. eguipment,

.. Pull potential benefits apart, a tractor with'a plough
and a few other ac¢éssoriés is bound to replace some live-.
stodk even- in the short run. It has to be explored here . .
wvhether the displacement as reported by the tractor owners
ﬁives & full measure of displacement even for the short period.

his is.not likely to be the case because the farms under
consideration have undergone many significant changes after.
the introduction of tractors, . It was noted that most of these
changes have made cultivatdon more intensive on these farms
and this.in turn has resulted in an increase in the demand
for.labour, - It can be argiied that these changes must have,.
to some extent counteracted 'the displacement of animal &nd
human lsboul 2/ which would otherwise have.taken place,

VoL

,J'lf_w;iﬁléase refer Table L, L,

2/ " In a study on méchanization conducted in Lyallpur,
West Pakistan there was mo displacement of human labour
due to intensification of cultivation "whether more or less
workers are needed will probably not. depend so much upon the
tractor, but.upon .the imtensity of farming.. Where land was
used intensively before the purchase of the tractor, labour
might become redundant to some extent. Where, on the other
hand, land was hitherto extensively cultivated. (or was not _
cultivated atiall), the tractor msy produce more employment
and quickly." Proélems of Mechanization in Ipdlan Agri-
culture; Theodor Bergmann, Indian Journal of Agricultural
Beonomics, Vol.XVIII, No. 4, pp. 22-23.
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Therefore, it 1s somewhat difficult to calculate labour
displacement whether that of human beings or that of draught

_ animals on-a given farm, It would have been eagier had there .

.- been no changes on the farm after tractorization. One way
to get out.of these- difficulties Is to look for the farms
where there were practically no changes, There wete cnly
-few cases in the sample in whosé respect there were no
-changes in irrigation, land reclaimed or double cropping.

In some of these cases the tractor was recently purchased

so that not enough time had passed for the displacement of
labour, A couple of farmers wanted to keep the bullocks in
_ reserve as an insurance against accidental breakdown of a
tractor. lastly there were a few who belonged to a compara-
tively small size group and had only a couple of pairs of
bullocks which they needed any way for intercultural opera-
tions or for carting.

. Thus this particular approach is mot wery fruitful,

..- -Therefore, one has perhaps to- distinguish between the
apparent and the real displacement of labour. Apparent
.displacement 1s the: displacement that is reported by the .
farmers, Real displacement is given by the difference
between. the estimated needs of the exlsting farm.and the
actual number of bullocks owned by these farmers., This can
only be arrived at on a technological basiss It is possible
- to arrive at the bullock to land ratio on the-basis of the
data collected, Thus, if the displaced pairs of bullocks

,. are added to the number of pairs retalned after mechaniza-
tinn, the total pairs before mechanizatisn can be arrived
at. - This comes to 418 pairs. ;Similarly the area under

" permanent and seasonal :irrigation and the dry land before

.. tractorization can be arrived at by making suitable adjust~-

- ments in the present holding after taking into consideratlon

~the changes In the two types af irrigation, land reclamation
.and the purchased and leased in land. Thus,, the net-
irrigated area under pemmanent source of irrigation comes to
1513 acres, the net seasonally irrigated area comes to.733
acres and the net dry land comes to 5128 acres, "The total
‘adjusted area can then be calculated by following the same

- procedure noted in the preceding chapter. IThis area comes

to 12646 acres for the premechanized pefiod. The bullock

land ratioc can now be calculated. Thls comes-to about 30

adjusted acres per palr of bullocks. If this ratio is

related to the existing adjusted holding the total bullock
pairs needed can be estimated. This comes to 488 patrs,
whereas the total owned palrs were 363. The difference
between the two figures gives a very crude estimate of real
displacement,

Tahle 3.3 presents the technnloglcal estimates of -
bullock displacement based on bullock~land ratioc before
mechanization. It can be seen that the average displacement
came to 1.6 pairs, :

It may be remembered here that these displacement
rates are likely to be under-estimates, This 1s due to the
fact that the work load on a given area after mechanization
is assumed to be the same as that existing before mechaniza-
tion. It was already noted how the cultural practices have
undergone quite significant changes after the introduction
of tractors. The above estimates obviously do not take into .
account . the work load impiications of the changes in these
cultural . . practicés, The techncloglcal requirements
of these farms would be significantly different if the
present ploughing and double tropping practices are taken

-
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T . . S R K ‘ ) .
Table 3,3 1 Technological estimate of bullock -displacement
e for the present farm based on the pre- o
- mechanization bullock-land ratio S

SoTTmRnTT T " 7 “Premecha- Postmecha- -
Zone L = nization nizatlon
a) Net irrigated area (Permanent) »
. in acres . . . 1513 2203
b) Net irrigated area (Seasonal) C e,
in. acres : S 733 0+ 1975
¢) Net non-irrigated area in acres .- 512 4858
Adjusted holding (acres) 12646 14821
Pairs of bullocks owned . 418 T 363
Area per pair (acres) - .30 Co -
Pairs needed for, post-mechanlzation
holding o . 488. - -
Total displacement.. s L 125 .
Displacement per farm (pairs of = | T W
bulloéks) Lt . 3

into acecount, -Table 3.4 presents the-technologleal estimate:
by taking these two factors into account. The in¢rease in
the ploughed area was estimated on thé basis of-the data
already considered earlier, The holdigg size<wise average
increase in the ploughed area per repo: ing ‘dase in the
different zones was applied to the non-reporting cases:

Table 3. fluTechnoié ical estimate of buflock displacement_
g :
~» for the presext farm -': L i e

st ! -

Total

Present adjusted holding (acres) . Lo 14821
Increase in the: ploughed area (acres) ' T 2981
Increase in the double cropped area (acres) 505 -

Intal (acres) ' 18307

Ares per pair of‘bullock$:(£cr§§)z - . - 30
Pairs needed : N Ten
Pairs owned 363

Total displacement (pairs of bullocks) -5

Displacement per farm (pairs) 3.2

The increase in the double cropped area 1is that actually
reported by the farmers. These two types of areas are
added to the adjusted holding. for taking into account the
total work load on the present farm. Since the increase in
the ploughed area was on the non-irrigated land this can be



55

straightway. added ta..the adjusted holding which.is in.terms
of non-irrigated land. Difficulty arises in respect of the
double cropped area since this was entirely on the irrigated
tract. It would be necessary to double or quadruple this
area respectively in the case of the seasonally irrigated
and permanently irrigated lend for arriving at the adjusted
holding equivalent. On the other hand it can be argued that
8 certain extent of double cropping was already implicit in
the bullock-land ratio for the pre-méchanized period.” There-
fore, the entire increase in the double cropped area need
not:be taken into eccount. A part of it 1s already taken
into. account while considering the irrigated area. . It may
be mentioned here that the double cropped area in the pre-
mechanized period was about 37 per cent of the irrigated
area whereas this proportion. was about L8 in the post-mechani-
zed period. ‘This increase in.the double cropped area and
-the workload associated with this has to be reflected in the
calculations of the needed bullock power. If the pre= :
mechanization proportion of the area double cropped is'

- applied to the entire land now being irrigated the area that
should have been double cropped with the pre-mechanization
standard comes to 1028, It was noted in the preceding chapter
that the area actually double cropped on the irrigated land
-after mechanjzation was about 1335, .There is thus an excess
of 307 acres of double cropped area w ich .the bullock~land
ratio existing before the introduction of tractors .does not

v take Into -account. Now it does not seem to be proper to

convert this area into the adjusted area since this area 1is
already once taken into account while calculating the
adjusted holding. :Taking into account just the excess area
also does not seem proper because as was noted elsewhere the
‘workload implications of the area double cropped are not the
" same as those on the- area cropped once. .As a sort of a
compromise the entire increase in the -double cropped are
‘arbitrarily added to the adjusted area without either taking
Into account the .excess of the double cropped land or its
multiple, ' . L . S :

. It ‘can be ‘deen from Table 3.4 that the displacement of
bullocks per tractor, calculated .on this basis, comes to 3,2
pairs per tractor. - Broadly, the farms:would need slightly
more ‘than a pair in addition to that estimated in Table 3.4
for taking-care of theq -additional workload involved, The
other ‘alternative for -taking this additional workload into
account would be‘to assume that this additional work é&an be
got done with the help of hired bullocks or a tractor, It
can-be seen from Table 3,4 that the estimated averagé
- 1pcrease in the ploughed area comes to about 40 acres for the
76 sampled farms, If all:this land has to be ploughéd on
hire . basls the total hire charges would come to Rs,1200 (on
the basis of the current hire charge of Rs, 30 per. acre)
which is much more than the cost of maintendnce ete, of a
pair of bullocks. A farmer would, therefore, prefer to
maintain a pair just for the workload involved in this
additional ploughing. P . Ce

The variation in the displacement rates can be . ..
explained partly by the bullock-land ratio obtained for: these
farms for the pre-mechanized period and .partly by the rela-
*tive changes in respect of the ploughing and .double cropping

* ‘practices introduced after mechanization. In respect of

~the former, it was reported by most ofthe cultivators that
~a’pair of bullocks can more or less manage 10 acres of net
irrigated land, In respect of the dry land such area varied
depending on the soil conditions. Many farmers in the
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northern and western parts of the taluka stated that a pailr
could more or 1less manage 20 acres of net dry land, In the
eastern parts where the .soils were rather inferior and
difficult to operate .this arca was a 1ittle less and in the
south where the solls were rather soft this area was some-

~ what more. ©On the whole these bullock-land ratios more or
less agree with the ratios obtained for the pre-mechanized
farm. & farm having 10 acres of irrigation of permanent
nature -and 20 .acres of dry land would on the above basis
-need two pairs. The adjusted area of this farm would be 60
acres and the applicaticn of the pre-mechanization overall
bullock to land ratin, which is 30 acres per pair, would
also give the.requirements of two pairs, .

- In:1961 the gross cropped area in the district was

. 249600 -acres, The draught cattle (males over three years) .
in 1961 numbered 28700 or 14350 pairs, thus giving 17 acres
of gross cropped area per pair, This gross eropped area
reported by 76 cultivators came to 8959 acres. If the
district level bullock-land ratio mentioned above is applied
to -this acreage the:number of palrs needed comes to 527 as

" against 591 calculated in Table 3.4. This difference betwden
the two estimates can be explained by the fact that the
distriet 1level-bullock=-land ratio does not take into consi-
deration the excess workload which 1s now there on the
mechanized farms. The bullock to gross cropped land ratio
for the sampled cultivaters comes:tn 15 acres as ‘agalnst the
district avemage of 17 acres per pair,

It.can be reasonably.concluded, therefore, that
mechanization has. brought about a displacement of about 3.2
pairs per farm in the area under considemtion. Displace-~
ment rates per tractor for the tractors of different capaci-
ties are presented in Table 3.5. This table also glves-the
displacement rates with and without the additional workload
involved because of the changes in the ploughing and double
cropping practices, .It can be seen from this table that
‘between one and one and half pairs are needed for all
tractor sizes for taking care of the additional workload.
On the whole, the bullock displacement per tractor comes to
a little over 3 pairs in respect of the tractors of all
sizes.; In respect of the 1% H.,P. tractor the displacement
rate comes to 2.6 pairs per tractar, In respéct of the 50
H.P. tractor the average displacement comes to 3 pairs. This
average 15 about 3.2 and 3.4 respectively for 30 H.P. and
35 H.P. tractors, -On the whole thus, there is no prominent
relationship between the displacerment rate and the tractor
size, The lack of variation in the displacement rates
aceording to the tractor sizes is rather surprising., One-:
would have expected larger sized tractors to displace more
bullock power, This can, perhaps, be explaipned by the
absence of a very positive correlation between the tractor
size and the size of the farm. This whole issue can be ‘
explained with the help of the data sbout the actual dis-.
placement menticned earli®r., If these data are classified
according to the size of hplding as presented in Table 3.6,
it becomes obvions that the displacement varies directly
with the holding size, It can also be seen from the same
table that this tenfency is very proncunced even for the
same tractor size. It is, however, 1likely that in a given.
hnlding size group the Aisplacement varies with the tractor
size. . This point cannot be explored on the basis of these
data because of the uneven distribution of farms as between
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Table 3,5 :+ Technologlical estimate of bullock displacement for difrerent ;rnctor sizes based
on workload oonaidernbion ..... ,

- w == - . W m @ b e & - - [ I - = & . W & m - - - - N - = - - » =& - d - W = i & W -l- - -

o
- -’. -» e B W = B W » = W = = - - . = - -l-'- - - - N - - & -, = W = [ ---- - = - P = .-

A: Adjusted holding today (acres) 1819 1924 9889 . 1189 14821
Bullock land #atio zaro-moohnnization) | | | l
a cros) 30 27 Jo . Y. 330
Pairs needkd ' ' 60 ;71 336 32 LoL
Pairs owned today . 2 45 ' 5 23$ ! 126 363
'Displacement (baira) . 15 B Y A : ‘6’ 131
No. of tractors ¥ 14 11 Vo k . 76 o
'Bi;pia;oao;t-p;r—t;a;t;r-(;uzr;)f TThTo i.i T -1:5- T ihé T T ..i.g T i.; b
B: Increase in ploughed area (acres) 5,3 402 1817 ;'218 - 2981
€1 Inorease in double oropped area 80 103 303 .o 19 - 505
Total (A + B + C) 2042 2429 12009 1426 18307
Paire neoded for above | -8 90 396 8 604
-Displacement (pairu) . 36 36 158 12 241
¥ Displucemont per trustor (pairs) 26T T2 T AT TTTi0TT T

-----..----.----.---------.---Q-..-----—-------.-

|
% Two tractors used only for irrigation and the tracstor not in working condition are not
taken into acgount,
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holding size end tractor sige, )/ Even 1f this relationship
exlsts to some extent, the variations in the average dis-
placement per tractor in each tractor capacity group will
not be evident if there 1is no positive relationship between
the tractor sizes and the holding size groups. It was noted
earlier that there was no such pronounced relationship in
respect of the sampled farms since some smaller tractors
were owned by some large farms and some medium tractors were
owned by some small farms., It 1s because of this that there
1s no variation in the rate of displacement as between the
tractors of different sizes. ‘

Tgble 3.6 ¢ Distribution of the: actual displacemsnt of
. bullocks aceording to the holding size groups:

- o o ew W M W am e W wn mn B mp b WS W N e s W - oas e W e e o e

Adjusted 35 H.P. tractors ' . All tractors
holding =  =sc—e—ncaa. e e o et e o ——— eee——— i 0 0 o e 4
%roup - No.of Pairs Av, per No.of Pairs Av, per
acres) farms dis- farm . farms dis- farm -
’ placed , placed S
Upto 100 L L 1.0 -9 5 1.0’
101-150 7 8 1.1 11 13 1.1 7
151-200 L 8 2.0 8 13 1.6 -
201~-250 |, ° 6 10 17, 9 15 1.7
251 & more 5 9 1.8 5 9 1.8
Total , 26 39 ‘1,5 38 55 L

---"——--——--' ————— W Em me Em N W gy e e o e We am lus amew

Table 3.7 presents the calculated displacement per
farm for all the 76 farms, This displacement was arrived
at in the individual cases by thée same method as 1llustrated
in Table 3.5, The pairs needed, as arrived at in this table,
came to 604, On the basis of the individual calculations
this numbér comes to 617. The difference between the two ' .
estimates is very small and arises because the flgures have
to be rounded while calculating the displacement. for each farm,
Table 3.7 brings out that even in respect of the calculated
displacement the rate.varies according to the farm size and
is higher for larger holding' groups. The displacement 1g°
higher on the larger farms because the number of bullocks..
owned on the larger farms is greater and, therefore, the
number of bullocks which'a tractor displaces is also more,
In other words, the tractor does the work of more bullocks
if the farm 1s’ large. On smaller holdings it 1s compara-
1tive1y under-utilized as noted in the preceding chapter,

1/ Multiple regression analysis was done for these 38 l

cases with displacement as a dependent variable and holding
size, investment in equipment and tractor size as in depen~ -
dent variables, Out of the three variables only the size

of holding was. found to be significantly positively related

to bullock displacement. However, this variable explained P
only 19 per cent of the variation in the bullock displace- "
ment, - This may be because other variables 1like the extent !
gffghe %ncrease in irrigation, double cropping etc. were -
e ou ;
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Table 3.7 ¢ Distribution of the calculated displacement of
bullocks according to the holding size groups

‘ | Bullocks

Adjusted No.of ~=tmewccoma-a- ——e e mecm e e e —————
holding farms®™ No., of =~ No. of Pairs Displace-
groups - palirs palrs dis~- ment per
-acres- neaded owned placed farm
Upto 100 12 57 35 22 1.83
101-200 31 229 121 108 3.48
201-300 24 229 137 92 . 3.83
301-400 i 6 62 L6 16 2.66
401 & above 3 40 =1 16 5.33
Total 76 617 363 254 3.34

Displacement may depend to a certain extent on the
date of tractor purchase, The older the tractor the more
time a farm has for making the necessary adjustments on the
farm. Unfortunately this point cannot be explored very
well on the basis of the data collected since most of the
tractors were very recently purchased. An attempt is'made
in Table 3.8 to explore this point. It can be seen from
the table that in three out of the five holding sizes the
displacement of bullocks 1s significantly more in respect
of the older tractors as compared to the new ones, It is
thus likely that in a given holding size group the displace-
ment depends on the date of tractor purchase, It canbe
inferred on this basis that the tractors under considera-
tion would displace much more draught power in the future
than what {s estimated here, '

The human labour displacement is more difficult to
estimate., This may be of two kinds (1) displacement of
permanent labour and (i1) that of the casual labour. The
latter cannot be estimated accurately on the basis of the
data collected for the present study. The main interebt
here 1e in the displacement of permanent labour, All the
difficulties of arriving at the bullock displacement are
. also relevant here., Besides, there 1s one additional -
complication. The introduction of a tractor directly
increases the human labour requirements since 1t needs a
driver and only indirectly displaces lasbour since 1t 1is
mostly on account of the bullock lsbour displacement. Dis-
placement of permanent labour cannot be easily arrived at
on any other technological basis., The best way to arrive
at the displacement of permanent farm labour is to regard’
one farm servant as being displaced along with each pair
of bullocks displaced., This is because a palir of bullocks
together with worker constitutes & team. @ farmers &lso
report that when a pafr is displaced a worker looking after
this palr also gets displaced., It was noted earlier in the
present chapter that 5% palirs of draft animals were™
reported as actually displaced. The total farm servants
displaced were 66. Here also the ratio between the bullock
labour displaced and the human labour displaced is quite
close to 1. It seems, therefnre, reasonable to conclude



L]

Table 3.8 : Date of tractor purchase and the average displacement of bullocks in different
holding size groups ;

'—-———-----

Tractors purchased before 1965 Tractors purchaSed after 1965

Holding size e e e e e mm——— e e —————— e o e e e e
-groups No, of No, of Displacement No. of . No, of Dlsplacemen
%acres) . tractors pairs per : tractors pairs per

S : displaced tractor - -, displaced tractor :
Upto 100 2 3 150 10 19 1.90"
101 - 150. - 2 9 k50 16 42 2,62
151 = 200 1 7 7.00 11 N7 be27
201 - 250 6 300 s 5,00 713 W2 3.23
251 and above < .. - 6 2L 3.0 . 9 34 3.78

—--—-------—---—-—-.—0-------—-—----——-—----—-----—-

09
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that indirect displacement of permanent labour due to
tractors was 156 workers, ,To arrive at the net displacement
the 1Increase in the number of employees as tractor drivers
will have to be deducted from this figure. Only in 1%
cases, an addition of a tractor driver each was reported.
In one case there was an increase of two tracter drivers.:
Thus the net displacement of permanent farm workers came

to 138, slightly less than two persons per farm for the
entire sample.

3.5. Bffects on Depreciation of Draught Animals

It was noted iIn the previous section that the actual
displacement of bullocks was far less than what is expected
on theoretical basis, This resulted in an increase in the
draught power available to these farums. One important
effect of this Increase in the draught power was a wide
scale under-utilization of animal power.

Under-utilization of the draught animal power has led
to certain economies. The farmers reported that thelr feeding
costs as well as the depreciatlon costs have decreased. The
reason for the first is obvious. Since there is less work
for the bullocks retained on the farm they have to be given
less work~ration. The effect on depreciation has to be
looked into more closely because it also results in the
displacement of the draught animal power.

One of the main determinants of the depreciation on any
asset is the number of years of use. In respect of live~
stock one additional factor which determines the rate of
depreciation is the death rate, Under-utilization of animal
power affects both these factors. Lesser work or lighter
workload reportedly leads to more working life in the case
of draught animals, The type of work that the retained
bullocks- have to do now has also changed with the introduc-
tion of tractors, Farmerly, their major task was transport
and tillage. As already noted,tillage, especially ploughing,
was a strenuous task because of comparatively difficult
soils, Now their work chiefly consists of intercultural
operations which the tractor cannot perform. Thus their
present work 1Is comparatively lighter. All this would result
in improvement of the physlcal conditions of the livestock
retained on the farm and consequently show decline in the
death rate, Like all the rest of the items discussed so far
the effect of prolongation of the working life of bullocks
on depreciation is also very difficult to assess.

Farmers were-asked to state the working life of a pailr
before and after the tractors-were. introduced, Thirty-five
tractor owners reported on this, Others did not .report
because they had purchased a tractor only recently. The-
farmers expressed that on an average the working life of a .
pair would increase by three years. Thils 1s, however, not -
based on actual experience since none had maintained a
tractor on his farm for so long a périod. However, most
of these farmers®thought that theéy were 2ither using or
can expect to use their pairs for a lon,er. time, in their
opinlon, for three more .years.,  Incresse in the working
life of bullocks has led to saving in the replacement or
depreciation cost, which is yet anotP:r type of displace-
ment. For instance, If a farmer hav .ng five pairs needed
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to replace a pair every year before tractorization, he
would now replace a pair every alternative year if the
worklng life is extended by four years, the death rate is
assumed to be nil and the same number of cattle heads are

retained on the farm.._1l/ '

1l Supposing the cost of a pair to be Rs,1000, the
salvage value to be Rs,200 and the working 1ife to be four
years, R§.200 would be:the depreciation charge. If a pair
can now work for eight years after tractorization and can
be sold for Bs, 200 at the end of this period, the depre- -
ciation charge per pair per year comes to Bs. 100, Thus.
a farmer having five pairs had to incur Rs. 1000 per year
by way of depreciation whereas he now incurs Rs. 500 for .
the same number of draught animals, In other words, he
used to replace a palr every year before tractorization
but now does so every alternate year after tractorization.



CHAPTER IV
ARE TRACTORS COST=REDUCING?

It was noted in the previous chapter how the intro-
duction of tractors has affected the different aspects of
farm structure, The mainh task now 1s to examine how far
the earning capaclty of these farms has increased because .
of these changes and whether the increased.earnings or
savings are sufficient tn comer the costs added by the -
introduction of tractors. In other words, it has to be
examined whether it has paid the farmer to own a tractor..

This issue of profitability of tractors could be
examined In two alternate ways. 4s pointed out earlier,
one method of appnoeching this problem would be to. find out
which of the two competing practices i.e. the bullock labour .
as against mechanical power, is cost saving for a given
level of output.,  This couldﬁbe found out i1f the resources
needed under the two practices for a given level of output
are known., On the basis of this knowledge the resources
that are replaced by a competing practice could be ascertained.
In respect of tractors, the human and bullock labour and
other related resources displaced by a tractor have to be
estimated. It has to be remembered that the actual displace-
ment of these resources is not very relevant under this
method because the output level of the farm has Increased
after tractorization. Therefore, the resources that would
have been dlsplaced at this increased level of output would
have to be estimated if this particular approach is to be
adopted. : .

An alternate approach would be that of budgeting. This
method compares.the farm at two .points of time, i.e., before
and after the-introduction of tractors and takes into consi-
deration the added costs and the added returns caused by the
relevant changes brought about by mechanization. If added
returns more than balance added costs then one can conclude
that tractors are pmfitable.

The costs added and thise nnt added vary from one farm
to another. On one farm a farmer may employ a driver to
drive a tractor, which is an added cost to thils farm whereas
on-another, the farmer himself might drive one - in which
case there is no added cost, Each of such changes has to
be ¢consldered at the farm level sinCe an aggregative analysis.
would faill to bring out the fuller implications of these
changes. These calculations are first made for each farm,
taking into consideration the individual farm situation,
and then are aggregated for different types of tractors. The
characteristics of the tractor owners who have profitably
introduced a tractor and of those who have not shown a
profit are compared for bringing out the features which
contribute towards the profitability of tractors. The
methodology adopted for estimating the costs and returns.
implications of-all changes caused by the introduction of
a tractor is. discussed below, :

Both the methods have their limitations and these are
noted below, As referred to in the introductory chapter,
both the methods are followed in this study, The substitu-~- .
tion method serves as a check on the calculations made on
the basis of the budgeting method.
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L4.1. Methodnlogy Adopted g i

The Budgeting Approach

(1) Added incomes :- 4dded income due to the intro-
ductinn of tractors could be on account of the increase in
ylelds caused by extension of area under cultlivation, '
irrigation, double cropping or better and intime tillage
and marketing. Whether tractor cultivation by itself
increases the ylelds and, therefore, the returns is a
controversial issue amongst the theoreticlans,_ 1/ However,
farmers do report that better and timely tillage has a
favourable effect on ylelds. &s noted elsewhere tractor
cultivation Increases the effective area under a Crop
because of the eradication of weeds within a plece of land.
These weeds cannot be eradicated permanently with the help
of a woocden or even an iron 'plough. Farmers also report
better yields just on account of the deep ploughing 2/ which
the tractor enables and the better turning over of the soil.
However, added income due to the improvement in yields
caused by these factors or due to the orportunity, that the
tractor brings in, of marketing the products in more
remunerative markets etc, 1s beyond any quantitative apprailsal
at least in a study of the present nature. Such income, even
if it has accrued, Is not considered in the computation of
added returns, ' T ' '

Where waste land is brought under cultivation by
reclamation, the income of the farm, no doubt, 1s affected
favourably. Similarly, where a tractor enables the fammer
to take more than one crop or to irrigate a crop the net
returns increase to a significant extent, If a tractor is
hired dut the net income accrued 1s also the added return _
due tn tractorization. Most of these changes are quantifiable
and are included in the present calculations, The justifi=
cation for including returns from land reclamation is that
it would not have accrued to the farmers in this area had
the tractors not been purchased, There were no tractor
hiring services, and though some individual farmers hired
out their tractors they did this only for ploughlng opera-
tion, Tractor owners were extremely reluctant to hire out
their tractors for the purpose nf land reclamatlén because
of the very rapid depreclation of the machine which, they
thought, this work involves. Similarly, the Income only |
from that double cropped area is to be regarded as an added
return, which the tractor enabled to double ¢rop and which
would not have been otherwise double eropped. This 1s also
true in respect of the area irrigated with the help of a
tractor., The additional income accrued because of the
increase in yileld due to this irrigation 1is to be regarded
as added Income on the assumption that this area would have
otherwise remained unirrigated, It was already seen how
irrigation with the help of a tractor was costlier than
irrigation with the help of oil engine, If the farmer is

Ll Op.cit, Mechanization of Agriculture in India -~ its
economics,

It 1s reported that a fifteen acre plot »f land which
used to yleld 25 maunds of cotton every year yielded 125
maunds when ploughed with a tractor. The Farm Tractor in
India, by C, Maya Das, Department of Agriculture, United
“Provinces, Bullt. No. 36, 1943.
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using a tractor instead of this cheaper source of energy it
is, probably, because of c¢ertain advantages 1llke mobility
which only tﬁe‘tractcr can give, In fact, this land came

to be irrigated only after the purghasé of tractors. There-
fore, it is likely that in the absence of tractors the
cultivators would have forgnne these added retums.

(2) Costs saved :~ It has to be remembered that costs
saved because of tractor introduction are alsq to be regarded
as added incomes, Such costs as are saved are in respect
of the resources displaced, These include the actual .
workers and bullocks displaced, ‘implements. like ploughs and
bullock carts which have gone into disuse, labour displaced
on account ~f savings in the humber of weedings required and
the reduction in baluta charges. The actual humber of the
farm servants and bullocks displaced because of tractors was
noted in the preceding chapter. The actual cash and kind
wages which used to be paid to these wnrkers are the costs’
saved because of tractors. So also’the (1) fodder and, feed
charges, (2) interest on investment, (3) depreciation and.
(4) miscellaneous expenses on bullocks displaced have to be .
regarded as costs saved. ‘It is mentinned above that because
of .the introduction of the tractors, the conventional equip-
ment like iron ploughs and bullock carts have gone Into-
disuse, The saving in depreciation and Interest charges on
these {s also to be regarded as added return or cost saved,
The baluta charges refer ‘to the system of graln payments
paid to the artisans by the farmers in return for their ser-
vices rendered for the upkeep 2nd repair »f sgricultiral
implements.  With the introductisn of tractors the need for
these services, especially those of a carpenter-blacksmith,
became less, The'baluta charges were, therefore, affected
to some extent, hese charges, where they declined, were
affected on two counts : It may be remembered that 1in the
past most of the land used to receive ploughing with the
help of wnoden ploughs, especially .those lands which wers.
to be allotted to kharif ecrops. After tractors, wooden
plough and alsn the harrow became more or léss redundant.
Therefnte, since the carpenters sérvices were less frequently
needed the rate of payment itself was reduced. Secondly,
since the rate of payment depended on the number of bullocks
owned the decline in baluts payments was due also to the
reduction in the number of bullocks owned. .

. There were many cultivators who reported some saving
on hiring charges. For instance some cultivators used to
get their land ploughed by hired tractors or bullocks during
the peak period before the introduction of tractors, -Some
also reported hiring of bullock carts or trucks for trans-
port purposes. The purchase of a tractor has now enabled.
the farmers to dispense with this expenditure., These costs:
saved have also to be regarded as added returns, The
saving on acenunt of the reduction in the number of weedings
glven were discussed already in the preceding chapter. So
also, the saving on depreclation on the bullocks retained
on the farm were mentioned in the preceding chapter. All
these savings go to add to the returns on account.of the
tractor, - .

(3) Added costs and ineome cost s= The tractor -
maintenance cost 1s the most Important item that has to be
considered here. The main component of this cost are (1) .

deprecliation of tractor, the accessory equipment and the
tractor shed, (2) interest on investment in these items,
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(3) insurance anq taxes, if any, (4) fuel and lubrication, ,
(5) overhauling, servicing and minor repairs, (6) spare
,;parts,,(%) wages of tractor'drivers if employed on wage:
basls., Besides thesetractor ecsts, the income lost due to
the changes brought about by tractorization are also to be
regarded as added costs; These are, f~r example,the incomes
lost on account of farm yard marmure from displaced bullocks
or crops displaced, .. The crops displaced are the dry crops
‘which were displaced because of irrigation with the help

of a tractor.: Thus, for instance, non=irrigated wheat was
.displaced by irrigated wheat.. The gross margins i.e. the
difference between the value of. -the gross. output and the
varlable costs of these displaced crops 1s regarded as added
costs, It may also be mentioned here that the gross margins
from ¢rops which have replaced these dry crops have to be’
regarded as -added returns, - o

4,2, Survéi'ResH]ts,il

. . .Teble 4,1 presents the total incomes added due ts
tractor hiring. It-may bé mentioned here that most of the
tractor owners denied that tractor was ever rented out. It
vas already noted that . work on others! farm was reported
_mainly by- the comparatively smaller cultivators,” There is,
therefore,  some ground to-belleve that thls must have been
'on hiring basis.  Since expehses involved in performing this
.Job are included by the cultivators while reporting fuel
_ete. expenses/hiring charges have . been imputed to the work
performed by the 12 tractor owners on others! farm-disregard-
. Ing whether any rent was-actually received or not, This was
done at the prevailing hiring rate in the market for
different operations, On this basls the average imputed .-
gross receipts amounted to Rs. 3183 peér tractor owner report-
ing such work, . v e o a3 .

It was noted elsewhere .that 21 persons had used a,
tractor for.-irrization purposes. -In 15 out of these cases
the tractor was used for increasing the double cropped =
lrrigated area, These cases are considered along with those
who, have reported increase in .the double cropped-area. The
-.remaining six cases who have used tractor irrigation are
considered separately. -Table 4.2 gives the inhcome added
due to. land reclamatinn, double crorping and irrigtilon,

It may be mentioned here that in respect of the double
eropped area, the reclaimed area and the irrigated area the
entire gross margins from the.crops grown on this area are
regarded as added income, For arriving at these gross
margins supplementary information about the variable costs
needed for different crops and the value of the output from
these crops was collected from séme of the sampled farmeTs.
The averages were then &plied to. the relevant cases, =~

It:can be seen from the“table-that the avergge gross
margins from land reclamation amounted to Rs, 1286 and that
from double croppring amounted te Rs. 2775. In respect of
the added income from irrigatisn this average was somewhat
higher i.e. Bs, 6960. These estimates have severe limita-
tions. Firstly, as was noted in the preceding chapter; the
area double crorred due to tractorization could not be ™
properly assessed, Secondly, the gross margin figures
applied for.arriving.at the added retums were not arrived
at after a very detalled study, . .It 1s thus likely that the
added returns.from irrigation,:double crbifing and land '

X3 (d): 84(2). 2217.
! 95



Table 5.1 : Imputed rent (Rs.) for the work performed on others' farm according to the
tractor size and the nature of operations : . ‘

Tractor = No Ploughing * Harrowing * Transport etc¢, Total
Capacity reporting  =esmemcesm—m=  c;mesmemmesess meeescmceeeoos Ssesessoooeoess
. P. Hours Rent Hours. .Rent Hours Rent Hours Rent
T 6 2,3 2430 75 750 317 2510 635 5690
28 - 30 3 - 164, 4200 - = - - 164 4200
35 12 194 21935 N 240 4220 L0 K00 T 177 26555
48 -~ 50 1 50 1750 - - - - 50 1750

—————-—-.—ﬂ-----—----—-----'-—n-—----—.--—-_-———----

¥ Current hiring charges for ploughing varied between Rs.20 and Rs.35 per acre depending on
tractor capacity, imilarly charges for harrowing varied between Rs.15 and Rs.l18 per acre.

L9



double cropping

~ Table 4:.2': Added returns (Rs.): Incomes added due to land reclamation, irrigation and

Irrigation
Tractor , e ————————
Capacity .. N0 | Value
H, P, - . reporting ks,
1 .3 20039
28-30 1 .~ 1005
35 S - 20718
4L8-50 - -
Total - 6 11762

Bo;bie*c;ogpzn- - ia;d“r;ciagagi;n ------- )
e e —————————— -t e - Total value
No Value No Value Rs,
reporting Hs, reporting Rs, |
6 15289 L 2513 37841
L 12345 2 3823 17173
17 T K746 17 24326 - 92520

-——-——————.———-—-———-_---—m—

89
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reclamation are to some extent under-estimated due to the
general tendency on the part »f farmers to -exaggerate the
costs and to under-estimate the returns on an average., The
gross margins per acre amounted to Rs, 168 from the area
brought under irrigation, Rs, 286 from the area brought

. under double cropping and Rs, 1S4 from the area reclalmed.

Costs saved

. These are presented in Table 4.3, Wages saved on
account of the displacement of the permanent farm servants
include the actual cash and kind wages pald to these workers,
In respect of the bullock ¢nsts saved data about the feeding
practices and costs were collected from some farmers, The
averages arrived at on the basis of these data are applied
to the relevant cases, Depreciation on bullocks_ 1is calcu~.
lated on the basis of the straight line method, The rate of
depreclation is then arrived at by taking into consideration
the averages of purchase and sale prices and ¢f the wrking
sran of dbullocks before tractorization. This gives the
average rate of depreciation per bullock displaced, This
rate is arplied to each case, The saving in the depreciation
charge in respect of bullocks retained on farm caused by the
. Increase‘in the working span of bullocks iIs also calculated
by following the same procedure, The sale of purchase price
before and after tractorization respectlively are kept
constant,and the saving in depreciation 1s then given only
- by the extent of the increase in the working life span. It
: may be mentioned here that the Ssale price of the bullock
. after-a longer working life would not perhaps remaln the
~same,. However, in the absence of thé relevant data it 1s
- assumed that these remain constant. Further, even if the
" bullock works for a longer time, its physicai condition
would not deteriorate as rapidly after tractrrization as 1t
used to be before, due to the qualitative and quantitative
change in the work dne., In this respect also the averages
were applied to each farm taking into consideration the
actual number »f bullocks retained on thg farm. In respect
of the weeding cost saved also some farmers pad reported
 eropwise figures. The averages for each erops are arrived
* on the basis of these data, These cropwise dverages are then
applied to each farm taking into consideration the area under
the relevant crops irrespective of whether they had reported
any savings on this account or not. It is assumed that if
the tractnr cultivation has brought about this particular
form of saving on some farms it must be true for all the
farms, This saving represents, broadly, the difference
between the weeding costs that would have been incurred on
the rresent cultivated area 1f the 1and had been ploughed
with the help of bullocks and the weeding costs that are at
present beilng incurred after the introduwetion of tractors.
It has to be mentioned here that this 1s not consistent with
the budgéting approach since the present cultivated area is
used as a basis. for calculations., This saving should have
- been worked out by taking into consideration-the area under
the different crops before tractorization.{fThis was mt,
however, possible to do because nf the lack of relevant
data. Because of the particular procedure followed the
savings in this respect are to some extent over-estimated,
Hiring charges in respect of transport, tractér ploughing
etc,, done on hiring basis before tractorization werg:also
not reported uniformly by.all, In this respect the ' 1.
averages are arrived as for the different adjusted size
holding groups on the basis of the reporting cases., These



. Table L.3 : Added Keturns : Costs saved on account of resources displacee.(iﬁ Rs.)

.—im»_—ﬂ--—----—-—ﬂ-----------l—‘-------——--, ------------------

Tractor No.of Wages of -  Bullock cost Deprecia- Weeding Trans- Baluta Deprecia~. Total Average Average

Capacity farms perm. 0 e 2 e . tion and costs port charges tion on per per
L - farm Feed Interest interest etc. retained farm = acre
servant etc. deprecia- ‘on imple- hiring bullocks . (adjusted)
tion ments costs - .
L H.P. 1k 6650 8631 1863 . . 439 . 9282 5987 713 2791 36356 2597 20
' 18,3, - - 23.7 5.1 1.2 25.5 16,5 2.0 7.7 .-100 . -
30 H.P. 11 4150 3914 877 345 ;g-f 9883 . 8572 . -585 3597 31923 2902 17
13.0 12.3 2.7 1. -31.0 26,8 1.8 1L3 100 | 3
r-js H.P. 47 - 37675 37636 8265 1598 - 66748 f;30345 2918 16689 201865 4295 20
18,7  18.6 4.1 8 330150 1.4 83 . 100 .
SOH.P. 4 - . . 2991 726 100 JOL3 7855 336 1377 17427 4358 15
R o 17.2 W1 5 .5 23.2 45.2 1.9 7.9 100
Total = 76 K845 53172 11731 2482 89956 52759 4552  244A5 287572 378 19

16.9 18.5 bl .8 31.3 18.3 1.6 8.5 100

- o wm e
—---------—_--—--—_----q—-—-__---—-----——u———-—-—-—--—
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averages are then applied to all the farms taking into consi-
deration the adjusted holding size. Many cultivators reported
displacement of implements like the iron plough or a bullock
cart., It may be mentioned that most of the cultivators did
not actually dispose of these implements but jJust stored .
them, because they were now redundant. Because of thls. some
saving in the depreciation charge 1s expected to have accrued
to the cultivators. This is calculated In each case on the-
basis of 10 per cent rate of depreciation in respect of an
iron plough and 20 per cent rate of depreclation in respect
of & bullock cart., Only in those cases which reported the
sale of this equipment 1s the saving in the interest charge
caleulated at the 6.5 per cent rate of interest.,. Some’ .
assumptions are made in respect of those from whom.informa-
tion. in this respect was not available, It 1s assumed that
all those who own a trailer have saved depreclation charge
on at least one bullock cart. Further, it is assumed that
all the cultivators have saved depreciation charge at least
on one iron plough, In respect.of baluta charges averages
arrived on the basis of some cases who Ieported saving on.
this account, were applied to all but those who categorically
' stated that their baluta payments continued to remain
unchanged., Further, some cultivators reported cash payments
to balutadars. In these cases there was no fixed amount.
paid. However, in these cases also the total charge paid
must have declined after tractorization. The decline, in
these cases, is assumed to be of the same extent as in ‘the
case of those who pald according to baluta system. The same
rate of saving as obtalned in the case of those paid on.
baluta basis is applied to those who paid on cash basis,

It can be seen from Table 4.3 that the average costs
saved per farm amounted to Rs. 2597 and Bs, 2902 'in respect
of tractors ot 1h H.P. and 30 H.P. respectively. Similar
averages for 35 H.P. and 50 H.P. tractors were Rs, 4295 and
Rs. 4358 respectively. On an.average these costs saved came
only to Rs. 19 or so per adjusted acre for the whole sample,
On the whole savings 1n weeding.costs accounted for about 32
per cent of the total of such costs saved. Costs saved on
account of bullock maintenance, wages of pemanent farm -
servants and on transport and hiring etc. each accounted for
about 18 per cent of the total costs saved, : :

Added costs

' Depreciation of the tractor and equipment is arrived on
the basis of 'straight l1ine! method. 1/ For this purpose:the
working life-1ls assumed to be 8000 working hours_2/ and that
of the tractor implements to be 15000 working hours, Depre-
clation charge on the investment on each farm 1s calculated
for the {total hours worked during the year precéding the

date of inquiry. Similarly, calculdtion of depreciation on
each type of implement is aiso based on the hours wrked for
each type of operation. Operationwise break up of the total

1/ Obsolescence costs which occur as reduced values on
machines because of the.development of improved models, are
neglected here, - ' . S '

2/ This 1s supported by studies of a similar nature done
,previously. Refer: Tractor operating costs and performances
on three farms in Kopergaon taluka, B.R, Sabade, Artha
V_Uﬁi_ni, Vol.2, ,NO-. ‘1, vPe ‘72‘-." ' C )
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hours worked was reported by almost all the tractor owners,
Depreciation on tractor shed 1s calculated at 10 per cent
annual rate, .It is true that all the tractor owners did not
provide shed for thelr -tiactors. However, a uniform aversage
rate 1s applied to each case irrespective of whether or not
the tractor was actually housed in a shed., This 1s because
the tractors are subject to depreciation from weather, if

- they are not properly housed. Therefore, in the cases where

1t 1s not kept in a shed, the imputed deprecilation charge on
shed represents the depreciation from weather. Interest on
the investment Is calculated at 6.5 per cent per annum
because this was the rate at which loans were avallable from
the Land Mortgege Bank in the District. . There was no tax on
tractors. but insurance charges were reported by all. These
are included in the caleilations, Fuel and lubrication
eéxpenses were arrived at for each tractor In consultation
with each tractor owner. The total workload Including that
on others' farm:is taken into account while calculating this
expense. Expenses .on-overhauling and minor repairs were not
reported uniformly by all, Some did not report this because
the ‘tractor was new and they had not incurred much expendi-
ture by way of repairs., Similar is the case with expenses

'ori spare parts., fven though some tractor owners did not
.report these expenses they have to be accounted for in some

manner.  Therefore all types of repair and seryicing charges
for a tractor are arrived at on the basis of the reporting
cases, Expenses per 100 working hours are calculated on this
basis .for overhauling, minor repairs and major repairs

‘separately for each tractor type and capacity. Such

charges are then worked out for each tractor type by applying
these averages to each individual case, It is true that in
some cases these averages are based on the data reported by
a few cases, This is a very severe limitation which may be
borne in mind. . -

Table h.%‘pfesents the avemge cost of tractor main-
tenance and its composition for tractors of different capa-

.eities. These averages are derived from the total costs

estimated in the manner described in the preceding para-
graphs and represent the cost for the avermge workling hours
shown against each type of tractor, It may be remembered .

. that though wost of the costs vary with the tractor use some
costs 1ike Interest on investment, depreclation on the

tractor shed and insurance charges do not vary with-the
tractor use. Therefore, the average cost and its composi-
tion would vary for each tractor type according to 1ts use,_l/
It can be seen from Table 4.4 that expenses on account of '
fuel end lubrication, major repairs and Interest etec., fixed
charges were the major cost components. Depreciation on
tractor accounted for about 10 to 12 per cent of the total
average cost. Similarly, the expenses on account of minor
repairs, overhauling etc., amounted to about 7 to 11 per cent
of the total costs, There was no trend in the variations

in the importance of these various cost items as between

the tractors of different sizes. This was because the

extent to which different tractors were used was not thq )
same, The aversge-tractor csst per 100 hours worked in-
respect of & 14 H.P, tractor comes to Rs. 774 only.whereas
that for the 30 H.P. and 35 H.P, tractors it comés to
Rs,1556 and Bs. 1370 réspectively. For 50 H.P. tractor'it

RY This 1s demonstrated in Appendix II.



Table g.g': Average cost (Ré ) of tractor maintenance and its composition for tractors of
S different- capacities - :
- Tractor Capac;t; ------------- B
Cost items, B 28230 H.P.. 35 H.P. ZQZEG'Q'F"
' Average Percen- "Average Percen-  Average Perc;n- A;;;age Per;;n-

cost tage 'cost - -tage . _cost _ tage cost ‘tage
Depreciation on tractor 545.2 . 10,2 . 561.9 © 9.9  1118.4  15.0  1006.7 ’12.1
Depréciati@n.oﬂ equipment ' 65.8 1,2 113.0 _,-2{0”".i 162,1 - 2,2 190.2 . 2.3

" . Interest on investment and e _4“.. o e k Lo | T
' Insurance, | 681.6  12.8 1266.0 . 22,2 1641.8 22,0  1816.0 = 21.7
© Fuel and librication = 1758.3  32.9 2005.9  35.2  2075.5  27.9  2552.5° 30.6

Miscellaneous repairs and

“overhauling 612.8 - 11.5 . L34 - 7.6 723.1 9.7 - 671.7- 8.0
'Major repairs and spares . . 167h.7- . 3l.4 "1315.7 23.1 1729.4 © 23.2  2116.6. 25.3 .
. Total . 5338.4 . 100.0 . 5696.9° 100.0 .  7450.3 100.0  8353.7 100.0
" Average hours worked 689.6 = | '366,0«, - 5438 ' ‘hésﬂb |
| ©1556.5 " 1370.0 - 1785.0 -

Cost per 100 hours --

.

€L
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is Rs, 1785. However, it has to be remembered that the
biggér tractors perform a greater amount of work in a given
time, Therefore the cost .per scrg is far lower for the
larger  -tractors as compared to the-smaller onés. Thus the
cost of tractor operation per acre amounts to BRs. %1.38 in
the case of 14 H,P. tractor. This average comes to Rs, 35.L
and Bs,.28:1 respectively for 35 H.P. and 50 H.P. tractors,
To the total tractor costs have to be added the.
of the tractor drivers. There were thirteen tractor !
drivers employed on the farms using 35 H.P, tractors.. Two
each were employed on the farms using 14 H.P. and 30 H.P.
tractors, The average payment comes to Rs, 1270 and -
Rs, 1070 per tractor in respect of 14 H.F. and 30 H.P.
. tractors respectively. This average is BRs, 1107 in respect
of the 35 H.P. tractors. LT

wages

Income lost :
It was noted earlier that income lost due ts tractori-
zation 1s also an added const. Incomes lost are of two types.
Firstly, some farm yard manure is lost due to the displace-
ment of bullocks. .This is calculated on uniform basis 1,e.
Rs. 45 on an average per pair displaced., Secondly, lncome
lost 1s also due to the displacement of crops. ' It may be
remembered that a few irrigated crops were iIntroducéd with
the help of tractor irrigation. These irrigated crops had
naturally displaced some dry crops. Gross margins obtained
from these crops displaced are to be regarded as incomes
lost, 'Table 4,5 brings out the amount of Income: lost for
different tractor types. It can be seen from this table
that the average income lost in respect of F.Y¥Y.M. due to
bullock displacement comés to Rs, 64,5 and that due to crop
displacement comes to Rs. 1748 per reporting case,

Table 4,5 ¢ Income lost due to loss of F.Y, Manﬁre and crops
displaced - : : : .
Eracgq; T i -D;e-t; Eogsqo; T Erops dispiaced: TTotal
capacity .- . Y™ D S C
H.P. TS —— -  eeeeeecascswe- -
' Report- Total Report- Total
ing ing :
¢ases : cases
No. Rs. No. Rs. Rs.
14 H.P, 8  1405.00 3 %178.89  4583.89
28-30 H,P. g - '180.00 1 355.89 535.89
35 H.P. 26  1732.50 2 5952.59  7685.09
4L8-50 H.P, 1 135.00 - .- 135.00
Total 38 2452,.50 6 10487.37 '12939-8?

. Table 4.6 %resents the -consolidated account of Added .
- Costs and Added Beturns for the tractors of different types,
It can be seen from this table that, on the aggregate level
at least, costs added because of the  introduction of tractors
are more than the returns accrued to the farm, For the |
entire sample the deficit is to the extent of Rs, 1122, It
can be seen that this deficit Increases with the tractor sizs.



Table 4.6 : Consolidated account of added costs and added returns according to tractor capacity

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

Added costs {us.) -

- e we ws . . . bl

Tractor No.of —c-ceccicescrconcaas qm————————
Capa- trac- Tractor - Income Total
city .tors ?na wages - -lost

. © .0
H.P, . drlvers
14 16 87556.10  4583.89  92139.99 .

26430 11 65205.98 535.89 . 65741.87

35+ A7 364549.17  7685.09  372234,26
48450 . 4 33414.65 - 135.00 - 335L9.65
Grand

------------‘-—--——‘—----------

_ heturns

“added

'h3531{08._

21373.22

119075.00

4562.90

Costs
. saved

j36355.71_
-31922.17

201865.61

1742745

'?9886.79 |
1 53295.39

_3209no.61:

21990.35

uxcegs of costs over

w==LS L UINS_ e

Fotal Average
Lo tractor ’

(hs.) (rs.) ..
12253,2o.ﬁn:765.82

12446.48  1131.50

| 51293.65  1091.35
11559.30  2889.82
87552.63 1122.47

—------—--p—---"--'---—-—'&'---—

Average
per

~acre of

ad.

" ‘holding

(hS.)

- == . e gr ==

6.74
647
5.19

9.72

5.91
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It, therefore, appears that these calculations have a
built-in bias against either the larger sized tractors or
the larger farms. In order to find out whether this is
really so, 1lndividual farms showing profits and those showing
losses were compared. This comparison brought out that the
average size of the farms showing losses are comparatively
larger than those showing profits. The relevant data are
presented in Table 4.7 which gives the average holding size,
the average hours worked by the tractors separately for
those showing profits and those showing losses., Those
showing profits also include the marginal cases which have
not actually shewn any profits, but in whose case the
deficit 1s to a margimal exten%. These cases are plcked up
somewhat arbitrarily. Those tractors or farms which have
shown a deficit of Rs. 500-or 1l9ss are treated as marginal
In respect of 14 H.P. tractors, Similar limits for 30 H.P,,
35 H.P. and 50 H,P. tractors are fixed respectively at

Rs, 800, Rs, 1100 and Rs, 1500. There are only four farms
which come under this classification. : ,

It can be seen from Table 4.7 that the average hold-
ing size 1s bigger in respect of those farms which show
losses in all tractor sizes. One would have expected on the
other hand that those farms which show profits would be of
a larger size as compared to those which show losses, since
the larger farms displace more human and bullock resources,

The distribution of the tractors purchased before 1965
1s included in the table to find out whether tractors
purchased earlier are more prominent in the profit showing
group. One would have expected that the older the purchase
of a tractor the more time.-the farm would have had for
adjusting the farm structure and, therefore, for the adequate
displacement of human .and bullock labour,: ft can be Been
that the majority of the older tractors are in the groups
which show losses, This 1is mainly because, as was noted
in Chapter II the farms having older tractors are larger
farms and the budgeting calculations are somewhat blased
against these farms. This is further brought out by
Table 4.8 which presented the proportion of farms showing
losses in the different holding size groups. It can be
seen from this table that, on the whole, the proportion of
farms showing losses 1s higher in large sized holdings as
compared to that in the relatively sm&ll holding.

It may be remembéred that as far as the added costs
were concerned it was possible to take into account all the
related items. In respect of the added retums, however,
several items had to be left out., The major item left out
was the Increased income due to timely and better tillage
which was made possible by the iIntroduction of tractors. So
also added incomes due to the shifts in the crop pattern
in favour of more remunerative but more labour intensive
irrigated crops had to be totally left out from the above
calculations. ' :

It 1s 1ikely .that incomes from all the above factors
rather than the costs saved, were more 1important in reSpec%
of these farms, Table 4.9 presents the data showing the

* bullock and human labour displacement; the average costs g
saved and the average incomes added for thosSe showing losses
and those showing profits. It can be seen that the displace-
ment of human and bullock labour in respect of those showing
losses 1is practically negligible. Therefore, the average
costs saved were also lower 1in these cases as compared to



Table k.7 : Average holding size, hours worked and the date of purchgse for those showing
' proflts and those showing losses: (Budgeting approach) . ] .

Tractor Capac1ty : 14 H.P. 30 H.P. 35 H.P. 50 H.P.
A L P L P L
Av. adjusted holding size 127 - -133 148 207 196 222 188 334
- Hrs, worked av.per tractor 617 647 | jéé" hld' 532 | 554 L15 485

. No. of tractors purchased _ o : ' Y
before 1965 1 - 33 3 6 - 1

P = Showihéwprofits'and]marginal cases

Showing losses.

.
]

Note :- There were two farms which owned two tractors each, So far these tractors were
7 treated as belonging to their respective capacity. types. Here, however, these two
tractors which were used only for irrigation purposes, are not treated separately.
Profitability of tractors in respect of these two farms is arrived at for both the
. tractors together, The third tractor which was not used at all during the year
precedlng thlS 1nquiry is not taken into con51oerat10n here,

L
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Table 4.8 ¢ Prcportion of farms showing losses in the
different holding size groups (Budgeting

approach)
\

Adjusted . Farms Farms o _Totail % show-
holding showing showing ' ~ farms ing
.groups losses profits 17 losses
acres P ‘ '

0 - 100 6 6 12 50.0
101 - 150 8 10 18 ik
151 = 200 5 8 13 8.5
201 - 250 12 6 18 6.7
251 & above 10 .5 15 66.7
Total 41 35 76 . 53.9

—.---'I ------ = s e em W e ae W S ER wner  as A o W e ey

those showing profits, It is 1likely that 1n these cases
bullocks etc., ¢ould not be displaced because iof the
intensification of cultivation. -And since this could mot

be adequately assessed the incomes added were far less-than
those farms showing profits, It can be seen from the table
that the average income added in these cases was In fact
kesser. "It 1s, therefore, 1likely that the farms with -
larger irrigation racilitles 1,e, having larger adjusted
holding size, which have intensified cultivation rather than
displaced resources, are somehow not given & falr deal in
these calculations. It has to be mentioned here that thils
1s not a limitation of the method itself, It 19 because some
of the benefits are not amenable to any quantitative assess-
ment especially In a study of this type. It may, however,
be noted that according to these calculations 46’ per cent

of the tractors show profits, if the marginal cases are’also
included under those showing profits. If the latter cases
are eicluded then only 41 per cent of the tractors show
profits, : : . '

4.3, Substitution Approach
. (1) Displacement of resources :- It is, therefore, ~

necessary to check these results with the help of calcula-
tions based on another approach mentioned at the beginning
of this chapter. Thus, if the bullock and human resources
needed to operate-the existing farm 1,e. the farm after
mechanization, can be estimated on some basils, then the
comparison between the costs of resources Involved 1in this -
alternate method of production with the costs involved in
mechanized method of prodiction wlll show the relative
efficiency of the two methods. -In other words, such a°
comparison will bring out which of the two methods is cost i
saving for a given level of output 1.e, the area cultivated.. .

The bullock and human labour displaced by the tractors
of different capacities was:calculated in Chapter III, This
displacement gives the measure of additional bullocks and
farm servants that will have to be added to the existing
resources 1f the present farm is to be cultivated without
the help of a tractor., It was also noted while discussing
the costs saved that besides the costs saved due to human and



Table 4.9 : ~Human and bullock labour displacement,

costs saved and incomes added according to those

show1ng profits and those showing losses (Budgetlng approach)

- e Er mr ws e @ M MR = o = .

No. of farms ' 6 -

Average number of
bullocks displaced 2.3

Average number of
farm servants

displaced . _1.2:

Averaée costs )
saved Ks. - 3343

Average income
added Rs. - - - 3022

14 H.P.
M L P

1 7 s

2.0 3 1.6
2.0 - 1.0

P = Show1ng proflts
M .= Marginal - '
L = Showing 1osses

L T I
-

35 H.P. 50 H.P.
B T
2 26 1 - 3
.5 .9, - _ T -
- .5 z - -

1882 3305 5056 Al2h 4357
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1806 1740 4356 207 2281
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bullock labour displacement, there are also those on

several other 1tems .such as saving .on weeding, . transport
hiring charges ete, If the existing farm 1s to be culti-
vated without tractor these costs will have to’'be incurred,
The additional resources needed would, therefore, -consist of
- these costs and the cost of human and bullock labdur saved
by tractors., In other words these resources can be regarded
as saved because of the introduction of tractors. ' If the
value of these resources replaced or saved is greater than
the cost of the tractor then it can be concluded that
tractors are profitably introduced. The relevant calcula-
tions are presented in Table 4.10. Lo

Value of the bullock and human
labour displaced ’

The rate of bullock displacement for different tractor
sizes was arrived at in the preceding chapter. It was ;|
noted there that the: 30 H.P:. and the 35 H.P. tractor had
replaced about 3.2 and 3.4 pairs respectively and 'the' 50 _ -
H.P. tractor had replaced about 3 palrs. The displacement -
rate obtained for the 14 H,P. tractors was, however, somewhat
lower i.e, 2.6 pairs. The total cost of bullock maintenarce’
saved was noted in Table 4,3, When this is related to the.
number of actually displaced bullocks, maintenance cost per’
pair of bullocks for farms having different trdctor sizes..
can be arrived at. When the value of the farm:yard manure
is deducted from this amount the net cost of maintenance
per palr can be arrived at, The net cost of bullock.
maintenance per pair multiplied with the number of pairs
displaced gives the bullock cost saved per tractor for
tractors of different size groups. . So also in ‘respect of
the human lazbour displaced; The actual farm servants’ dis--
placed came to 9 for 14 H,P, tractors, 6 for 30 H.P. : -
tractors, 52 for 35 H.P. tractors and 6 for 50 H.P. tractors.
When the number of farm servants displaced are related to
the cost saved on account of this displacement as shown in.
Table 4.3, the wage rate for the respective farms can'be
arrived at; It is assumed that one farm servarit gets'dis-
placed with every pair of bullocks. On the basis of this -
assumption the wages saved per tractor are arrived at as
shown:in Table 4.10., -

v "(2) Other costs saved :- These costs saved were also -
noteéd in Table L,3, If tractor is discarded these costs
cannot be saved. The depreciation rate on the bullocks will
increase because of the Increased workload. The weeding
costs .saved because of tractor cultivation will have to be
incurred. So also the other costs like hiring charges for
transport ete,, purposes. Therefore all the costs saved
will also have to be taken into account here, If the farms
are cultivated with the help of bullocks these will be the
costs incurred, If, on the other hand, the farms are. '
cultivated with the help of a tractor these will bé the
costs saved., It has to be mentioned here that these savings
on all items except the weeding and.-transport etc.:hiring
costs are calculated for the pre-mechanized farm, Since the
present farm will need more bullocks over and above those
. actually displaced and therefore more. of the conventional .
tillage equipment the costs on account of the depreciation and
interest on investment in these will be higher than that |
indicated in Table 4,3. There 1s one more item that has to!
be taken lrito account which 1t was not necessary to take P



}-_Tabie 4.10 ¢ Calculations showing the value of the resources displaced in relatlon to the cdst
S : of the ‘tractor for each tractor capacity (in hs.) _ ,

. Tractor Bullock Net’ cost Bullock | Wages Saved Total = Weeding Irrlga- Total ‘Net Profit -

| “capaclty dis-~ of cost —emmmmmm—tm————- COST hiring. tion costs * tractor
- HJP. place- bullock saved -. Wage Wages . saved on etc., . cost . saved cost
- ment °  main- per rate saved bullock costs ~ saved. added
per - “tenance tractor per - per and = saved- : o
tractor . pér pair = . servant tractor human . -per .
No, a L . ‘labour  tractor
14 - 2.6 - 1121 . 2915 739 1921  4&36 © . 1200- . 939 6975 5117 1858
28-30 3.2 1153 3690 . 691 2211 . 5901 2089 106 8096 5546 2550
35 3.6 147 3900 725 2465 6365 2517 197 - 9079 719l 1888

C48-50° . 350 1193 3579 T3k~ 2202 5781 3528 - 9209 7916 1293

&‘---'L---.-ﬂﬁ---ﬁ - @ we - - aa == W ﬁ!--‘---- e  em e - [ ---—'_—.-r---- - 4w e == an - e == S s .
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into account in Table L4.3. It was noted in Chapter II that
tractors were used for irrigation purposes to quite a
significant extent, If the tractors are disposed of, some
provision will have to be made for irrigating the Hrea which
1s now being irrigated with the help of a tractor. ©OSince
almost all the farmers were using oll engines for this
purpose, the cost of irrigating this area with the help of
an oll engine has to be taken into account. On the basis of
the case study data presented in the preceding chapter the
cost of irrigation per 100 hours can be¢ arrived at, , A high
rate -of depreclation of the oil englne was assamed for the
speclfic comparison in view there. For the present purposes
however this rate can be regarded es 1Q per..cent, On this '
basis the cost of irrigation per 100 hours comes to Rs, 256,
The total expense for irrigation is then worked out by
taking into account the total hours of use of a tractor for
irrigation in each tractor size, The net tractor costs, as
shown in the table are the tractor costs net of the rents
received from hiring the tractors. - . :

It can be seen from the table that all the tractor -
sizes show a comfortable margin of profit, This alternate
approach, therefore, enables one to conclude in favour of
tractors of all sizes considered in this study. :

It has to be mentionéd here that the above calcula-
tions really db not give the measures of profitability as"
such 1.e., they are not very useful in pointing out the extent
of profitabllity for each tractor type. .These calculatlions
point out that costs can he reduced for a given'level of
output 1f tractors rather than bullocks are used. It 1s
only in this sense that the tractors can.be said to be
economlcal on the basis of these caleculations., It has also
to be remembered that these calculatlons also have some
important limitatlons. In certein respects the costs saved
have been exaggerated a little whereas 1in ¢ertailn other
respects they have been under-estimated to. 'some extent. It
may be remembered that the estimatlion of the bullock power
displaced, %aking into consideration the changes in the
cultural practices etc., was a difficult task. The bullock-
land ratio of the pre-~mechanized farm was used while
calculating the bullock displacement, However,. this was not
& very sound criterion since the workload on the farm had
increased a great deal. Therefore, the bullock-land ratio
‘of the pre-mechanized farm had to be adjusted somewhat
arbitrarily for taking this increased workload into considera-
tion. Whatever the number nf bullocks they will not perfom
exactly the same task as that performed by a tractor., To
achieve the same timeliness of the operations as under a
tractor, perhaps, many more bullocks will be.needed than
eestimated, The displacement of bullocks arrived at in the
grev;ous chapter could, therefore, be regarded as a minimum,

o also, the hiring charges for transport, peak hour
ploughing eté¢,, are likely to have been under-estimated.

This is because these estimates were based on the require~
ments of the pre-mechanized farms. The workload in this
respect was considerably higher. after mechanization. The
inputs, especially the F.Y.M. inputs were éonsiderably higher
on post-mechanized farms, - Since the output also was higher
the transport expenses for marketing the product would also
be higher for the present farm without a tractor.. Therefore,
1f the same level of the output and inputs are to be.
maintained 15 the absense ‘of a tractor these hiring charges
are likely to be considerably higher than assuméd in these
calculations. On the nther hand, the savings in the weeding
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expenses- are likely to have been somewhat exaggerated in -
‘the above calculations, It may be remembered that these
savings occurred on two enunts? they oecdurred, firstly,
because of the extension in the area ploughed and, secbndly,
because of the efficiency of the tractor cultivation. While
estimating the bullock requirement of the present farm the
ost-mechanized ploughing practices were taken for granted.
herefors, that part of the saving In the weedlng expenses -
which are caused by the extension of the ploughed area need
not have been taken Into account. .-Only the saving which
accrued because of the efficlency of the tractor cultivation
need be considered, However, it was difficult to separate
the savings in the weeding charges acerwing because of
these two'reasons., The saving In the weeding charges as
included in Tablie 4,10 are to this extent over-valued, While
this is true, these-calculations, no doubt, bring out that
the tractors, on.the whole, have proved to be cost reducing
onh these farms.  The costs would be considersbly higher if
Ehe present farm is to be cultivated without the help of a
ractor, o ’ ' - ' '

The above calculations were mads for each individual
farm, It was found that 78 per cent of the farms show
profits., ' With the budgeting approach, the proportion of
. Tarms showing profits was only Eé. Thus under the substitu-
tion approa¢h the majority of the tractors show profits,

Table 4.11 brings out the proportion of farms showing
losses in the different holding size groups. It can be seen
that there 1s no particular bias evidenced in favour or
against any particular holding size as was noted under the
budgeting approach, L S :

Tabje E.ll ? Distribution of tractors showing profits and
: losses according to the adjusted holding groups

Adjusted Tractors showing - " Proportion

_holding,v | eemecdeane—e——— - Total showing
roups Profits ILosses - losses
acres) : - '

Upto 100 9 3 12 25

101 ~ 150 .12 6 18 - 33
151 - 200 foo12 1 13 B

201 - 250 : 15 3 18 o 17

251 and above - 11 L 15 27
Total - .59 17 76 22

Since larger farms displace more bullocks and also more.farm
servants one would expect'a higher proportion of profitable
tractors in the larger holding groups. .It may be remembered,
however, that the tractor costs are also higher on larger
farms because the tractor works for a longer time on these
farms, It is because of this that the data presented in
Table 4,11 do mnot bring out any consistent trend, It may
be menticned here that other costs saved 1like those on -
weeding expenses, hiring of transport etc,, are .also. - .
lmportant in the total costs saved, These other costs saved
along with the bullock cost saved make the tractsr-a - . k
profitable proposition. Therefore, although, larger farms
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displace comparatively more bullock &nd human Ilabour, it is
neither very likely that these farms will show more profit
nor 1s 1t 1ikely that a higher proportion of the larger farms
will show profits, If a team of bullocks and farm servants
displaced had been the only important displacement then it
would have been possible to establish a correct farm size
for a given tractor size., A comparison of the bullock and
human labour cost per acre with the tractor costs per acre
for different farm sizes would have glven a break even point
for each tractor size beyond which only a tractor of a
particular size would pay. - :

' Data in Table Y§.12 are presented to 1ndicate that there
are no distinguishing characteristics of the farms which show
profits when compared with those which show losses,” This"
table gives the average number of the accessory equipment
per farm, the average investment in this, the average holding
size and the average working hours ete., "for the two types
of farms foT éach tractor capacity group. It camnot be' .
concluded on the basis of these data that the size of.the
farms showing profits is bigger than those showlng losses,
Nor can 1t be said that the investment 1n the accessory
equipment is larger in respect of the farms showing profits.’
There 18 also no relationship between the hours worked and
the profitability of tractor., ' Neither can it be said that’
the proportion of tractors showing profits is higher in
respect of the tractors purchased before 1965, It can be
seen that 71 per cent of the tractors purchased before 1965
have ‘shown profits. This proportion in respect of the
tractors recently purchased is about 80,

‘What 1s it then that makes a tractor a profitable
proposition? As already mentioned elsewhere the extent to
which a tractor displaces the resources on the farm 1s. the .
key to-the profitability of tractors. Table 4,13 presents
the relevant data which brings this out very clearly. It
can be seen from this table that the value of resources
displaced by the farms showing profits 1s two to three
times higher than the value of resources displaced by those
showing losses. The farms where the tractors do not show
profits have, therefore, to bring about greater displacement

of resources. It can.be argued that greater displacement of
the -conventioral draught power on a farm will takg.place only
1f the use of tractors becomes mucn more versatile, This
‘can happen 1if cultural methods 1ike, for instance, sowing’
practices and spacing between the rows ete., change in.

order to enable a tractor to undertake intcrcultural opera-
tions. This willl also need more investment in the
accessory equipment like seed drill and splked steel wheeIS,
which enables a tractor to operate.on wet and sticky soils.

The only other course open to the farms which show
losses is to rent out their tractors. Contrary to the
bellef expressed by the tractor owners hiring out a tractor
appears to be an extremely paying proposition, ieven 1f the
costs involvéd like depreciation of tractors, equipment
and spare parts ete, are .taken into consideration. o
Table 4.14 demonstrates this point. Total receipts as’
mentioned in the table are calculated at the prevalling
rent which i1s Ra., 35 per acre. The total hours' needed for
ploughing 100 acres are arrived at for each tractor size - ..
on the basis of the data.collected from the sampled culti--
vators, Depreclation éon the tractor and the plough is
arrived et on the basis described earlier, In respect of
the other items of expenditure also, rate.per 100 hours



Table 4.12 : Average investment in equipment, holding size, tractor hours etc. for farms
showing profits and for those showing losses on account of a tractor

Tractor Capacity 14 H.P. 30 H.P. 35 H.P. 50 H.P.
P A L P L P L
No. of farms/tractors ‘ 10 b 9 2 37 10 3 1

Av. No,of items of accessory | .
equipment R 2.10- 2.00 o L.00 2.8 2.7 3.0

Av.investment in equipment (Rs.) 3703 3634 5614 6375 7179 8477 9367 11000
Av, adjusted hﬁlding (acres) 126 140 182 142  222 | 167 274 368
Av, tractor hours ' T | .652 429 370 349 532 586 403 662
gg%ogg ggggtors purchased o ; :;., N L 4. 2 ... 7 12” -1 .

-—ﬂ---ﬂé—----—---——-----—-ﬂ--------—----—-ﬂ-ﬁ—-—--ﬁ

P = Showing profits and marginal cases

L = Showing losses

¢8



Table 4.13 : Average displacement of resources for farmers showing. proflts and for those showing

losses on account of a tractor \
‘Q - e
14 H.P. 30 H.P, 35 HyP. 50 H.P.

Tractor Capacity e ——————— = = o 2 2 0 e e e i S e i o e

P M L P M L P M . L P M L
No. of farms . . 9 1 4 8 1 2 31 6 10 3 - 1
Average Bullock displacement _
(pairs) 3.8 1.0 3 3.9 10 1.5 4.5 3.0 1.3 4.0 - -
Average cost saved on human ) . _
and bullock labour (Hs.) 7027 1860 465 7145 1844 2766 8454 5616 2434 7708 - -
All costs saved average ' :
per farm (Ks,) 9306 2343 2047 9559 3107 4650 11292 8474 4813 11438 - 2594
Tractor costs average - Lo S e SR - |
per farm (Es.) 5017 2806 5650 5709 3591 5870 6536 8930 8178 6813 - 11226

-------"'_------ﬂ-------“—-----hﬂ_r—------—-------ﬂ--

P = Profits

Marginal Cases

E
]

Losses _

98
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Table 14 2 Net income from hiring the tractors for
: ploughing operation on 100 acres

- W W aE W R W SRy T N A B O me G W W S My M W O E 3R R S A A M

Tractor caPBCity 1‘+ H.P. 35 HOP. 50 H-Pc
Average time nééded (hours) "~ 350 230 . 128
Receipts (Rs. 35 per acre) 3500 3500 13500

Expenses (Rs.)

Depreciation at tractor 271

76.7 474%.5 266,0
Depreciation at equipment 20. % 32.9 1745
Fuel and Lubrication 840.0 821.1 723,2
Overhauling 150. 4 100.1 82,4
Miscellaneous repalrs 160.7 188,2 100.9
Spare parts 850.0 743N 652.9
Totax 2008.2  2360.1  1842.9
Net Income 1201.8 - 1139.9 1657.1

| o M W M AR e M Em W en wm YR B e "N am P em ps wn mw My PR N EE W BN ey g e

are first arrived at on the basis of the data collected. The
expenses for the total time needed for ploughing 100 acres
are then arrived at on the basis of these rates for each
tractor type. It has to be mentloned here that these esti-~
mates are only approximates, This 1s because these rates

of expenditure arrived at on the basis of the data include
expenses on, besides ploughing, a number of other operations
like irrigation, transport, threshing ete. If tractors were
to be used only for gloughing these rates wuld be consi-
derably differsnt. oSo also the consumption of fuel calculated
in the table refers only to that consumption involved in the
ploughing operation. . It does mot include the consumption
involved 1n taking the tractor to a client's farm. £Even if
some expense 1s allowed to cover this cost the net gain from
renting out is substantial, It can be seen that the net
income from ploughing 100 acres of land would be between

Rs. 1100 and Rs. 1200 for all the medium and the small
tractor and Rs. 1657 for the heavy tractor. The heavy
tractor earns more profit because it does a given job in &
lesser time as compared to smaller tractors. Therefore the
total costs involved in ploughing 100 acres are lesser in
the case of a larger tractor. Hpwever, the main point to

be noted here is that tractor owners can earn & substantial
amount by renting out., It is quite likely that the culti-
vators, espectally the bigger ones, do not rent out their
tractors for prestige considerations. -If this is true, they
will have to employ a tractor driver for being able to rent
out the tractor. It is quits obvious that if the drivers!
wages (about Rs, 1000) are to be added to the cost then
renting out does not become a very attractive proposition.
In the case of the smaller farms, however, renting would

Pay only 1f the tractor owner is also a driver, ' )

, It was noted in Chapter II that the average hours worked
on the small farms i.e. below 100 Is around 400, If these
farmers rent out their tractors for about 200 to 300 hours
they can earn a sizable income. This would substantially
reduce the tractor costs added and would help in balancing

the added costs with the costs saved in greater number of
cases,



CHAPTSR V

SUMMARY AND CONCLUSIQNS

An attempt 1s made in the present study to explore
whether tractors are really profitable under Indian condi~
tions. It has to be mentioned, however, that the findings
of this study do not have a general applicability mainly
because the farms selected for this study were above-the-
average farms, Firstly, these firms were located in a
very fertile tract having more or less flat lands.
Secondly, these farms were very large by any Indlan standards,
the average size of the farms belng about 100 acres. -
Thirdly, though these farms did mot consist of compact
blocks the number of fragments were not-too numerous and
the size of the fragments also was not too small, These
farms, on an average, had about ten fragments of the slze
of about ten acres. Lastly, these farms were endowed with
comparatively extensive irrigation facilities, The
proportion of irrigated area to the net sown area of the
entire sample was about 36; This is very high when
compared to that for the Maharashtra State which 1s around
6. Thus, these farms were more or less exceptional farms
and, therefore, the conclusions based on this study may be
valid only for farms having the above characteristics.

These tractor owners were chosen in a manner so as
to adequately cover the *ractors In the different agro-
climatic zones in Shahada taluka in Dhulia district where
the inquiry was conducted., Shahada taluka 1itself was
chosen because of the comparatively heavy concentration of
tractors there, The sample covered 56 per cent of the
total population. -

The 76 sampled cultivators owned 79 tractors of
different makes and sizes, These could be classified in
the four main tractor size groups. The majority of the
tractors i.e. about 47 were of 35 H.P, capaclity. The next
important group was that of 14 H.P. capaclty consisting of
sixteen tractors., The 30 H.P, and 50 H.P., capacity
tractors numbered respectively twelve and four, There was
not a marked assoclation between the tractor size and the
size of the farm. <Several smaller farms had owned a
medium sized tractor (1.e. 28 to 35 H.P, capacity) and some
comparatively bigger farmers had owned the small sized
tractors. On the whhle, however, the average size of the
holding of the farms owning a smaller tractor was Compara-
tively smaller as compared to that owning bigger tractors.

Besides the investment in tractors, the cultlivators:
had also invested in some accessory equipment which goes -
along with a tractor. Here again, larger farms had rmot
necessarily invested in more or costlier equipment. The
extent of Investment or the size of Investment in the
accessory equipment was linked up with the tractor size
rather than with the farm size. -

Tractors were used for various purposes., They were
mainly used for tillage work like ploughing and harrowlng
and for transport purposes. They were also used for belt
work, like drawing irrigation water and operating a thresher.

88



89

The use for irrigation purposes was mainly confined to the
14 H,P. tractors. The case study data showed that the

use of these tractors for irrigation was highly unectnomical
both because the consumption of fuel was higher as

compared to that of an o0il englne of a similar slze and

the cost of this fuel was also higher., It is, therefore,
natural that tractors of higher sizes were not used for
drawing irrigation water, '

Iractors were used mainly on the owners' farm,
Tractor inputs in terms of hours worked increased with the
holding size which is quite natural in view of the larger
workload on bigger farms. For the same reason, work on
other's farm was reported mainly by comparatively smaller
farms: Most of the wrk by tractors was concentrated
during the post-monsoon period, They were idle during the
monsoon because, 1t was reported that they could not be
easily operated on wet soils 1In that region.

The key to the profitability of tractors is the
resnurces that they displace on a farm. Do they really
displace. enough resources so as to prove themselves an
economic proposition? In other words, 1s the cost of the
replaced resources higher than the cost of intrsdicing a
tractor on a farm? Alternately or along with the dis-
placement of respurces, do tractors bring about an increase
in production? For in order to be profitable tractors
have either to displace resoures on a sufficient scale
and/or to Increase production.

It was found that tractnrs had displaced certain
resources and also -had augmented the farm production. The
relative importance of these two factors varied conside-
rably from farm to farm, However, where farm production
increased the disglacement of resources were comparatively
less prominent. enerally, resources got replaced because
bullocks and, therefore, the farm servants became redundant
after tractorization. ﬁesources were also saved because
of the'reduction in the (1) weeding costs, (2) baluta
paxments, (3) transport charges and ploughing charges, and
(4) saving on the depreciation charge on the bullocks
retained on the farm because of the prolongation of their
working 1ife. ' '

Amongst these 1tems one would have expected the
displacement of bullocks and human lebour to occupy a
prominent position because tractors directly substitute for
them, However, the cost saved on this account amounted to
little less than 40 per cent of the total costs saved. The
average number of pairs of bullocks per farm before the
introduction of tractors was 5.5. This average only came
down to 4.8 after mechanization. Generally one farm
servant got displaced for each pair »f bullocks displaced.

This lack of displacement of bullock and human labour
displacement on a sufficient scale can be explained as
follows: Firstly, tractor is yet not a perfect substitute

.for bullock power under the present day system of farming.
Seenndly, lack of sufficient investment in the requisite
accessnry equipment is still another important réason.
Tractors were not used either for sowing or for intercul-
tural operations because of both these reasons. It was
also reported that tractors could not be effectively
operated during the rainy season. Besides this, Tarmers
wanted to keep some draught animal power In resérve in case
of a tractor breakdown.
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' The most impnrtant amongst the above reasons 1s the
tractor's inability to completely substitute for bullock
power. This has been all the more ilmportant because of

the changes in the farm structureintroduced after mechaniza-
tion. Monst of these changes made cultivation more inten-
sive on these farms which resulted in the increase 1In the
demand for both human and bullock labour, These changes
augmented the prmduction on the one hand and on the other
hand, counteracted the displacement of animal and human
labour which would have otherwise taken place. Had the
tractor been a perfect substitute for bullock power, it
would have easily carried out the inerease in the workload
brought about by these changes. Since the cultivation
practices have remained unchanged most of the original
bullack power was retained for performing the task which
some of these changes invalved. ' '

These changes were as follows 3

. (a) Nearly 50 per cent of the waste land was
reclaimed with the help of tractors, This land was mainly
of two types (1) fallow land which could not be cultivated
in the past because ~f weed infestation (2) land under
bunds, 4bout 160 acres were added to the sown area by 25
cultivators through this measure,

"(b) The net irrigated area Increased by 24 per cent,
There was an increase of 660 acres-of irrigatisn out of
which as much as 248 acres came to be irrigated with the
help nf a tractor-drawn-water pump. The rest of the irri-
gation Increased because of the extension of well lrrig
tion .and installation of engine. pumps. )

(¢) The double cropped area increased from 14 per
cent of the net sown area before the introduction of
“tractors to 20 per cent of the net sown area after the
introduction of tractors. In terms of absolute figures,
this area increased by 505 acres. At least 272 acres out
of these could be directly attributed to tractors. Since
the increase in the double cropped area was much more
prominent than the increase in the irrigated area, there
1s reason to believe that some factor, other than irriga-
tion was also responsible for this increase, Mechanlized
cultivatinn 1is believed to be the factor besides irriga-
tion which influenced the area cropped more than once,
The speed with which.a tractor performs the tillage and
other operations makes it possible to increase the area
. double cropped. However, the Influence of tractors on
the increase in the double cropped area could mot be
entirely separated from the influence of increase in
irrigation.

: (d) There ‘was a shift in the crop pattern in favour
of the Intensively grown crops like sugarcane and bananas,
However, 1t was not possible to assess this change in
quantitative terms. : ' :

- (e) Manuring practices had undergone a remarkable
change, - Many cultlvators reported adoption of the green

- manuring practices, Besides this, the scale of gpplica-
tion of the farm yard manure itself increased considerably.
There was a 100 per cent increase in the area treated with
F.Y.M. This was partly due to mechanization and partly to
other changes 1like irrigation and .double ecropping. A
_tractor covers larger distances in a much shorter time and
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in a lesser cost as compared to a bullock cart, Tractoriza-.
tion, therefnre, enabled the farmers to Ilncrease their
purchases of F,Y.M. It encouraged the farmers to increase
their manure inputs by making it possible to bring manure
from longer distances within a given time and also at
lesser cost, ' ' , L

_ (£) Ploughing practices also increased considerably.
On the whole, the area ploughed increased by 138 per cent
for 58 out of 76 cultivators who reported on this. The |
tractor enabled the farmers to plough the land regularly.
It was not possible to do this prior t» the purchase of
tractors because of the peculiar sqQil conditions 1n this
area. Spils in this area become very hard during the summer
season, Therefore, with bullock cultivation land could
only be ploughed elther after the setting in of the monsoons
or immediately after the harvesting of the kharif crops.
Since the time avallable to the farmers was short, lands
could not receive regular ploughings.

It may be remembered that all the above changes did
not take place.on each and every farm, Still, there were
only few farms which did not undergo a change of one sort
or another, It has to be mentioned that all the changes
were not brought about by mechanization. But most of these
changes, whether brought about by the tractor or not,

. reportedly increased the demand for human and bullock
labour, thus counteracting the displacement of these
resources which would otherwise have taken pleee. All of
these changes, so far as they were caused by the tractor,
are relevant because they contributed to the increase in
the farm production,

" Under these circumstances the 1issue of profitsbility
of tractors can be explored by two altemate methods. One
method ‘would be to find out which of the two competing
practices 1.e. the bullock power as against the mechanical-
power, is cost saving for a given level of output. It is
obvious that because of the changes ir. the farms noted above
the output has not remained the same, Therefore, the main
hurdle in this particular method iIs the estimation of the
resources needed under the two production techniques for
a given level of output.’ This estimation cannot be based
on observed facts but on hypothetical calculations, This
difficulty can be eliminated to a certain extent by follow-: .
ing the budgeting method which takes into account the
changes on the farms caused by mechanizatlon. This method
takes into account all the monetary implications of- these
changes i.,e. the inciease in the production, the costs
saved and the costs added because of tractors, If the
tractor enables to irrigate or to double crop the increase
in net income is regarded as added income, If it dis-
places certain resources the costs saved because of this
displecement is also to be regarded as added income. On
the other hand, the costs which a tractor adds - maintenance,
depreciation, ete., of a tractor and wages of a tractor
driver are to be regarded as added costs. The issue of
profitability of tractors can then be answered by balancing
added costs against added returns. If the added incones
more than compensate for the added costs then tractors are
. 8 paylng proposition. .- '

The main weakness of this approach is the inability
on the empirical level, to segregate the effects of mecha-
- nization from the effects of other forces operating in
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the economy. It was found that the budgeting method did
not give a very consistent result mainly because of the
above weakness, This method went especially against those
farms which had, most probably, added to their returns more .
through Intensive agriculture than through displaecement of
resources, <hese were mostly larger farms, having greater
irrigation facilities, with cnmparatively more tractors
purchased earlier and more investment 1in the accessory
equipment. One would have, on the contrary, expected these
farms to show profits. ZThe main reason for the results
contrary to the expectation was this: It was possible to
take into acecount all the costs added by the tractor but .it
was not possible to calculate all the added returns, The
major item left out was the increased Income due to better
and timely tillage, extension of the area double cropped
and changes in the crop pattern.

These results were, therefore, checked with the help
of the substitution approach. The bullock and human
resources needed for operating the existing farm 1.e, the
farm after mechanization but without tractors were hypothe-
tically estimated., This was done in the following manner,
The dullock and uman labour neceded for the present farm
were calculated on the technologlcal basis. The bullock~
land ratio for the pre-mechanized farm could be calculated
on the basis of the data collected from the sampled farms,
Using this ratip, the pairs of draught animals needed for
the: post-mechanized farm were estimated. Thils figure was
adjusted after taking into consideration the extra workload
involved because of increased double cropplng and ploughing
practices, The pairs of bullocks actually owned were then
subtracted from this estimate to arrive at the displacement
of bullocks. It was conciuded that a tractor had displaced,
on an aversge, a little over three pairs of bullocks. There
was no variation in this rate of displacement as between the
different tractor sizes mainly because displacement was
dependent more on farm size than on tractor size, &Since
there was no strong relationship between the tractor size
and the farm size, there was no relationship between the rate
of displacement and the tractor size,

One farm servant was regarded as displaced along with
each pair displaced. The money value of these resources
displaced was arrived at on the basis of the prevailing net
cost of bullock maintenance (including depreciation and
interest on capital but net of F.Y.,M, receipts) and the.
prevailing wage rate for the permanent farm servant. The
other costs saved because of tractorization included
mainly the weeding charges saved, transport hiring and
other charges saved, These costs are regarded as saved
because 1f the farms are cultivated without the tractor
all these costs will have to be incurred. These costs are
discussed belowt L .

(1) Because of the tractors some implements like
ploughs and bullock carts went into disuse. The saving in
depreciation and interest charges on these were regarded
as cost saved. '

(2) Because of the above,. the baluta charges-in kind
payments-made by the cultivators to the artisans for the
upkeep and maintenance of these implements - also were
reduced. Since the rate of this payment depends on the
bullocks owned, the saving on this item was also partly
due to the reduction in the number of bullocks owned.
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(3) Many cultivators used to get their lands ploughed
by hired tractors or bullocks especially during the peak
period. Many also reported hiring of bullock carts or motor
trucks for transport purposes. Purchase of tractors enabled
the farmers to dispense with thls expenditure,

(4) Tractor cultivation controls the weed growth by
deep ploughing and by turning over the soll., Tractors also
enabled the farmers ta glve regular ploughings to their
flelds. Because of this, weed growth was checked consi-
derably resulting in the saving in the weeding costs.

- (5) The bullocks retained on the farm were not utilized
fully. Their workload was reduced considerably because of
the introduction of tractors: This mainly resulted in the
prolongation of the working life of a bullock. This 1in turn
ieduced the depreciation charges on bullocks retained on

he farm. ‘ o ’ ' ’

All these items of saving constlitute the resources
displaced, In the absence of a tractor all these costs have
to be incurred, When these savings are added to those on
account of the displacement of bullocks and that of the
permanent farm servant, the total costs saved because of-
mechanization are obtained. These savings have to be
balanced against the tractor costs, net of any incomes
received by way of renting of tractors. If the costs saved
exceed the added costs, then the tractor can be regarded
as an economic proposi%ion. These calculations pointed out
that costs can be reduced for a given level of output if
tractors rather than bullocks .are used, It is only in this
sense that tractors can be said to be economical or
profitable, The calculations made on the above basis showed
tlgagitgactor was profitable on 78 per cent of the farms
studied, -

Profitabllity of a tractor was not associlated with
either the size of holding or the size of the tractor or even
the date of tractor purchase, One item which prominently
stands out is the association between the resources displaced
and profitability., Costs saved were predominantly high on
the farms showlng profits, Therefore, higher displacement
of the resources is the main characteristic of the farms
showing profits.

It was not possible to pinpoint the factors which bring
about relatively larger displacement of these resources, The
bullock and farm servant displacement was undoubtedly depen-
dent on the size of the farm, The larger the size the
greater was the displacement. However, proportion of farms
showing profits was not higher in the ﬁigher holding groups
because tractor worked for a longer time on these farms and
consequently tractor costs were  also higher, What is more
important, therefore, is the relative size of displacement.

The farms where the tractors do not show profits have,
therefore, to bring about greater displacement of resources,
Greater displacement of the conventional draught pover, for
instance, depends on & number of decisions taken at the farm
level,. firstly, after tractorization only such number of

draught cattle has to be retained on the farm which is abso-
lutely essential for doing the operations which a tractor
cannot do. There is some scope for extension services here
which can help the farmer in making this decision. Secondly,
1f the farmers are retaining some draught cattlé-in reserve
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for guarding against sudden tractor breakdown the displace=-
ment of the draft cattle will take place only if quick
repalr service is made available. Therefore, there 1is a
dire need for providing efficient servicing stations which
can assure the farmers quick service, Thirdly, displacement
of resources will take place only 1f the use of tractors
becomes much more versatile. This depends on the changes

in the existing cultural practices. It was noted that
tractors were not used for sowing purposes, If there are
any difficulties in using the seed drill, as some farmers
seem to think, these difflculties have to be solved by
undertaking proper research on these problems. The use of
tractors for intercultural practices will also involve
drastic changes in the planting practices, In both these
respects there is a good deal of scope for extension
services, It was reported by some that tractors could not
be used during the monsoon. Some farmers reported, however,
thdt 1t could be used even during the monsoon if Spiked
steel wheels are used, All this will inevitably mean more
investment in the accessory equipment, There is one more
course of action open to farmers, It was found that renting
out a tractor was an extremely profitable proposition. Those"
farms which show losses have also to explore the possibi-
lities in this direction. If this is done it will go'a
long way in reducing the net tractor costs added and in
balancing the added cost agailnst the costs saved.
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1, H.P.

S Farm Sizes in Acres 7
N 60 % - 150 200 250 300

Total hours needed '85.16  170.32  255.48 425,80  567.7h  709.67  851.61

1. Depreciation on tractor | Rs. 67132 134.65 201.98 336.6L L,8.85 561 .06 673.28

2. Depreciation on equipment Rs. 6,81 13.62 20. L4 34.06 L5 .42 56.77 68.13

3. Depreciation on tractor shed Rs. LlﬂOO Ll,OQ L1.00 L1.00 41.00 41 .00 4L1.00

L. Interest on investment , Rs. 681{89 681.89 681.89 681.89 681.89 681.89 68;.89

5. Taxes . Rs. 35.00 35.00 35.00 35.00 35.00 35.00 35.00

6. Overhauling | Rs.. 36.58 73.17  109.75  182.92  243.90  304.87  365.85

7. Spare parts Rs. 206.81 413.62 620?&3 1034.05 1378.86 1723.43 2068.13

Fuel and lubrication Rs. 270-34‘ 540.68 811.02 1351.?0 1802.29 .2252.85 2703.43

9. Miscellaneous expenditure Rs. 39.09 78.18 117.26 195.44 260.59 325.774 390.89
T Trotal cost 777 Re.138,.8,  Z011.81  2638.77  3892.70  k937.80  5982.61  7027.60
"7 TCost per acre . . - Ra. 46,16 | 33.53 29032 | 25.95 | 24.60  23.93 2342
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28 + 30 UH.P.,
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Total hours needed
Depreqiétion on tractor
Depreciation on eguipment
Depreciation on tractor shed

Interest on investment

Taxes

Overhauling

Spare parts
Fuel and lubrication

Miscellaneous expenditure

Rs.

Rs..
Rs..

Rs.
Rs.
Rs.
Rs.
Rs.

Rs.‘

68.50

1231.00

35.00

38.25.
229. 4l
325.59

28.56

1231.00
35.00.
77.87.

467.13
662 .88

_ 58,1l .

68.50

1231.00. .
35.00

114.75
688.33
976.77

85.68 ...

1231.00

35.00
191.25
1147.22
1627.96
142.79

1231.00

35.00

255.01
1529.65
2170.6L

190,39

1231.00
35.00
318.76

1912.05-

2713.28

-237.99
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1231.00

35.00
382,51
2294 .48
3255.97
285.59
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_ 25 H.P. |

Total hours needed
Depreciation on. tractor
Depreciation on eguipment

Depreciation on tractor shed

‘Interest on investment

Taxes:
Overhauling
Spare parvts

Fuel and lubrication

Miscellaneous expenditure

Rs.

75.90
1606.82
35.06
58.11
4,31.80
5274,

109.31.

75.90

1606.82

35.00
- 87.17
647.66
791.12
163.96

193.72
1439. 31

1758.12

.364.37

75.90
1606.82
35.00
24,214,
1799.09

2197.60

L55.45

75.90
1606.82
35.00
290.57
2158.91
2637.12

546.54

L6
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Total hours needed
Depreciation on tractor

Depreciation on equipments

: Depreciation on tractor shed

Interest on invéstment
Taxes

Overhauling

Spare parts

Fuel and lubrication

Miscellaneous expenditure

Rs.
Rs.
Rs.
Rs.

Bs..

Rs.
Rs.

Rs.

T DY D ke S R SN M A WD Y S D D A RN G U IR M W D SR SN M U Ny FEN R SE S am Ay S IS W MM NN S e SR GG SN N M SN S S AUV W S W M SN W AN S S

1781.00
35.00
30.42

21,0.91
257.59

37.21,

Per acre tractor cost for different farm sizes

1204 .43
1287.85
186.05

202 .86
1605.90
1717.14

24,8.06

100.00
1781.00
35.00
253.45
2007.38
2146.42
310.08

- Em MR e Gk D e ED MR Sn we B MR s 4 =’ e am Sh we S s W S @ W W e SR s & W TF e Tm M M Wm = W -

100.00
1781.00
35.00
304 .14
21,08.86
2575.71

 372.09.
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