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AGRICULTURAL MECHANIZATION I GUJARAT

GIRJA SHARAKN

1. Introductory

; Gujarat provirce lies in the central regior. of wegt.-
coast or India, I+ts total geograpiical arca is 195,984 S¢.km.,
of which the forest constitites 8x. Di: total area under
cultivation in the proviice is eooroximetely 16 m.hect.

Ihere are nearly 2.4 m, operationsl holdin s of various
8izes, the average size veing .11 hect. (Table 4-1), 4s
of the mid-seventies, the area irrigated wous 15% of the
land under cultivation.

4 Recent cultivation date shows sbout half the cultivated
area (49.7:4) is devoted to fvodygrains; of the remaining,
gotton was grown in 18.3%% of the area, sround nut in 20.3%.
Pobacco, sugarcene sre other noteworthy crops. Among the
food grains, bzjara (millet) Jjowar {sSorghum Vulgare) wheat,
salze are important followed by _ulses. “fhere are two
major cropping seasons, the kharif extending frow May to
October, and the rabi frow Uctobor TO April, Sunmmer cropuing
is dome to a very limited extent,

_ In this paper, atteipt is mode to outline the nature

of the agricultural mechanization, that is takiag place in
Gujarat. The analysis is bLased chiefly on the data collected
in the course of livestock census whicn are carriedout at the
intervel of 5 years, by government, ‘

, Since the constitution of Wujarat as on independent
grovince in 1956, there have been five such censuses, (1956,

1, 66, 72 and 77} of which tne results are available. Some
data pertaining to the year 1951 is also available, having been
compiled for Gujarat region, froum the total Bombay province
data, of which Gujarat was then a part. Thus, the data on
the nuaber of important, although a limited set of agro--
mechinery is available for six points of time, between 1951-77,
at 5 year interval. Since this is the only source of systematie
cally collected data over time, it has its usefulness. On ‘
the other hand, there are also certain feature that restrict
its usefulness in fully understanding the process of nechaniza-
tion. -

.. We shall presently discuss these features. But first
1t is necessary tc state as to what is meanl by mechanization.
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In agriculture, mechanlzatlion occurs in siages, sadh
stage bejng c;aracLerizau Iry a wegree of mueclienlzation.
It is customary to roprese’. wecacsnization i agriculture
by the growth of certaiis lugortant primeWmov*r" like the
tractor or sopiisticated nuac.iiery lile the seli-prop elied
combincs, In ayric iture, mucasnization olten occurs in
stages, with partial chaaoas Lo Usols and suurees of energy.
For thne pur,.ose o, t.uls paper, tue wecncaization will be
divided into the following caltegori:s:

The first Kind of siteation encountered in agricalture
is one wnere ma:il acts as tie source 0i ensrgy and he uses
his body parts {(hands, feet, etc.) as tocls to perform tue
tasks. This is aon-pechaiized situation. Qhe examples:
hand picking of Cotton, mamial wilking ol cow, carrj;ing
head loads oi farm produce, hand cleaning and grading of seeds,
etc.

The second type is where man continues to be the prime
mover, but emploves tocls instead of his body parts to perform
the task. For example trolley <to tronsport farm produce,
use 0% hand Yrocked siesve Lo clean seeds, intercultural opera -
tions with hand hoe, use of sling tu scare away bird pests,
etc, This situation regresents beginning of mechﬁrization.
More and more SOJJlSLlCat&d and a wider range of manual tools
may be produced to perfora complicated and larzer number of
tasks. '

The third type of mecihaaization 1s wiere mon employ
tools as well as sn externol “rime mover to operate uhe tools.
The aan retains tie loglstical functions of guidiug the power
unit and tools. For e"amgl : ”Ji&lqo pehind 2 bullock driven
plough, steering a Tracter on which is mounted agricultural
equiphent, dr1v1; a bullock ccrt, etc. This zituation can
be divided into t;;, one in “’bh Jower source ls animate
and the seocond, waere 1T ia inanimate.

The fourth, and werihaps, tae Lichesl degree of mecha-
aization is wihere eve. tre lozstical function is transferred
from wan Lo, say, a computer wiich in turn guides the eguip--
ment and .ower unit for performance or a tasik. Computer
based irrigation systea cair be an example.

In Gujarat, (as indeed in Indda, the’ examples of the
fourth type are not found. In Gujarat {and India, agricul-
tural mechanization scenz is characterised by simultansous
existence of the first type the second tyve; and a growing
extent Of the third type of mecaanization. The examples of
the first type are also becoming uncommon,
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2. Zaym Faghinery in Gujarat

Tables (£2~84) of thz ayoendix pive the consus resulus.
The resul®s of the First three census rave peen oregented
in table{A=2)since phbse covereo tne same z2et ol agro-machi-
nery. The 1i5t of etulpment covered Lae “Jb%ﬂquent
CRensus nes DeEn ~1drg1n&, Losrelors, Cae vooaulls are pres ﬂted

senarately (Table A3 & alj,  Soue 1lmlt4tlons of the cernsus
data should bu kept in mind.

First, the equipmenzs that are enumercted zre not The

only equlpﬂeﬂt in use. Ganerslly, the nuvaber of sg&iymeﬁ?

in use is mucnh larger. It is not clear as to what criteria

is used to exclude or include a particular ejuipment in the
census. Perhaps, equipment of higher copital value are
more likely to be included. Sacondly, the cenzus data does
not record specifications such as power rating, size, etc.
of equipment that do get enumecated. In certaian cases such

as the plougns it will not create much problem. ‘However,

in cases like the tractor, lack of size soecifications will
seriously limit the comparability between the dota of one
census from another. For iustunce, in earliier times, tone size
range of tractors availsble in Indiz wes very limited. Lotely
there are over 15 sizes and 28 models neing wanufactured and

merketted, Thirdly, & :ﬂther conspicuous, aspect is tha
panuaily operated a riculiural egquipnent waich are =+ill ex-
tensiveli used, are all ouL Lgnored 2y The Livestock census.
wilth the exceptiog of sprayers and dusters, a large proportion
of which are hand operated, the hend tools ars aot enumerated.
It is known for instance thet o very large nuaber of hand
driven chaff cutters of several ©
almost thie entire harvestin: <
cane; etc. 1s done wibh var: © sickles and cuiters,
hand oporated winnovers re vsed a8 also the hand
operated interculture equlPMc'L Fach o whurpi, hoeg ard
rekes., Yet all these £i:d wn olacs in Loe - opnaus, is is

a serious gap. Recent discussion '*tL The Ccensus D+flClalS
revealed however, that some on rorteonings are belng
overcome now, specificaticns will be recorded, more egui.ment
is to be zdded to the list.

YL CPO S8, everi Sugar-

Besides the livestock C'DJUJ, tuere are some additional
sources ol information about implements. One such is the
sample survey carried cut alongwits ugrlcultural census in
1976-77. Tavle(.=5) of appendix gives the details. There
again the number of iﬂolewentq covered are limited; the
chaff cutter is the only additionsl item Tound., Howe ver,
information on ownerszhip of eyuipaent Qccordln& to size of
lard holdings is useful. We shall return to it later., .

Joes are dn use in this orovince
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Apart from the govermunent the resezirch inst’tvtiOQb, acadmuic
and industrial organizationsg =2lso undertave speciiic studics
occasiorally, Je shall masz: use of souwe o the relevant
studies,

U Foner in bugarst
azriculiural ope--
UHJWaTU TRLASNIS
wer Llllers, sta.-
Por the JUrpo3e of
crles, rst the

The direct oosrgy o
ration is orovided DY Th
and rechandcal units such
tlonary engines, clectric mo
analvgis these wure deviced by
moblile prime movers, & e lonary primne novers.
Tne mobile priae movars ore ciroit animals, hunans, tractors
and power tillers, The 8o Cioncry ones are  enzines, motors,
and cthers as enyine-run powesr threthors, ctc.

Ag of 1577, din a the province as a winile, the draft
cattle density wos 7 . of crouped acres. e per palr. The
density of traccors was smaller by orders >f magnitude:

one tractor ror every 720 n. ¢i cropped acrezge seceording
to the Regional ‘ransport Office, A medabad, Lhe totat

o mber of tractors reglistered oy 1560 in Lqurut hed risen to
34,000, The tzkcu i ue,__ty by 19 0, therefore, nod reached
about 308 h. per 2CTOr. AD ﬂongureu to tihiig, evoa in mid--

sevaenties the tra ctor densicy in vwuqjun, pernaps,qost Lhighly
mechanized stoate 1n India, w s one tractor for every 115 b,

of cropped :crezge. In mide cv&ntieﬂs the tractor density for
Inlia as a wnole was 5923 h. wer Tracior

The total power tThnrough the Lorec aoblile prime novers,
enimals, humsn and wractors . creseat on wujirat faras in
1977 stood =zt (.337 hp/he. Jeble 1. If She power ava’' iible
through engjne“ and electric motors used wn puwp sets lggadded,
magn 1itude incresses appreciably to 0.59 hp/hect.
A ain tais iz much lower comnored to wh.t @QﬂllLd in Llngab
in the mid seventies, G953 ol np;hect, ior the ucbile prime
movers, and 1,10 hy/hect. when ierigation powver is iacluded.
In Gujarat, t.e incresse in the power as occured chiefly due
to very large increase in the number of engine/motor driven




\J1

Table (1):;~ FARM POwR AVallacLis ROy
table (1); PARRL DYWSR svArbat sl sl

[

MOEILE PRINS OVEILS wil) AJOR ST.110H.2Y

rs S SN o

NG NSO T e e R
;JUU;‘T{'\.JL’J!.) L '.T‘J_{JL:R:L.L

( Bp. per hect. cropued ares J

AR S N el e e 1 bon b e A 1 s LS M 4 P 8 EE e et 4 e s e e et Faekun TR TR R N e A AT e e BT 4 rn e L e e e e e

Source 19861 1956 1972 97T

T 2 e e e i KR by f R G s b R R . T o e o o e 4 TR L s e ) T L8 e m s 8 5 b ed e ey A e e 4 kg e s oo e R e -

1. MMobile

(n) From Draft animals

0.155 Q. 152 C.143 0,136
(b} Manual Labourers 0.124  0.13 0.18 0.138
(¢) Tractors G.0002 0.0003 0.,0009 0. 0014
(d) Total U. 279 0,23 0,32 0. 337
2. From electric motors
and wngines U.026 0,052 0,213 0.25
. Total 1(d) + (2) O, IO 0.3 0.53 0. 99

ST M RS it 3 e e e e i b e R b o oot L ‘.-.....7.....--.--1-..--.u...--.._.-...n--—..“.--.--.ﬁ-.l.a-.--.—t.-.-.----u.—---

For conversion into Lower ualns, draft enimals were
taken to produce 1 AP DEr Pair, wanual labor 0,1 hp/

person. average size of tractor 30 hoo engines and

motors of 5 hp. each on average, were assumed,



pumpsets of about 5> hp. eack. The increase in these has

also been much more rapid than the tractors and had set-in
earlier, in the early sixties itself (Fig.1)., By 1977 there
was one pumpset for every 21 h. of cropped acreate. The farm
power available on farms is also increasins through threshers
and other power based machinery whose numbers are growing.

While using the index like power available per unit
area, the following should be kept in mind, Strictly speaking
what is more important is power used on the farm, that is
energy expended on farm activities., In order to convert the
above index into energy the amount of time for which various
prime movers are used should be taken into account, The time

region depending on the nature of crops, etc. Further more,
not all the farm activities require sane amoung of power.
This is true for the tasks performed by any prime mover,
and can be particularly variable in case of animate sources,

Nag et a12 have shown that energy expended by an agri-
cultural worker in most leisurely activity like counting
grains is 4,49 KJ/min. Whereas for the most strenuous one
of bund trimming, for instance, it was nearly 6.5 times higher,
29.54 KJ/min. A large majority of manual farm work however,
required 9 to 18 KJ/min. of energy, which works out to nearly,
0.3 hp. of the average 1s considered 14 KJ/min. Similarly,
stout3 has compiled energy expended by animals, on various
types of farm activities. As expected, the energy expended
and power output of animals varied with breed and activity,

€ power output varied arouni 1 hp. from a low of 0.56 +to
as high as 1,6,

The point is that the index like hp/hect. should be
used only for a very approximate comparisons of status of
mechanization, It ig in Che nature of what can be called
8 'ball park' estimate, More precise index must be based
gn energy (not power) and it should be compiled on adtivity

asis,
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2.2 Bullock Based Fguipment .and Activities

It was stated euriier that the draft animal density
according to last census woris out Lo be one pair for nearly
every 7 h. of cr.pped acrea, e. HMost of bullock driven imple-
ments are drawn by a pair. 1. order to examine the implement
situation, therefore, we have used pair of draft animals as
the reference. Table (2) shows the nu.bec of implemenis per
100 pairs of draft animals over the year. The most numerous
implement is the plough whose number has over the vears
increased from $7 to 111 per 100 pairs of draft animals.
Majority of these ploughs are of woode beaw , frame and -
iron share. The proportion of 'iron plough' which are really
mould-board type, has steadily increased. ‘“hese new consti-
tute over 14% of the ploughs,

The number of bullcok operated o0il crushers . .
and the persian wheels (used for water lifting from wells)
has suffered a steady decline (fig.2). By now these equipments
are rarely seen. The function of persian wheel and other such
devices has been taken over by pump sets mentioned earlier.
The 0il ecrushing is now done by mills on power equipment and
lately through solvent extraction process. In case of sugarcane
crushing, where as the proportion of power crushers in 1956
was only 33% of the total, it had risen to 49% by 1977. It
is quite likely that bullock operated cane crushers have also
by now yielded totally to power crushing, even on the farms.

The number of carts per 100 pair of animals has ‘not dec-
lined, indeed has increased from 47 to 52 between 1956-77.
This would suggest that use of animals for transport conti
nues to be important. It may even have gained in importance
marginally (Fig.3).

Among the implements that have become popular inm the
last decade, is the seed cum fertilizer drills whose numbers
now approach that of tie carts, -

Among the tillage, interculture and land shaping imple--
ments that have suifered a decline are wetland puddl ers and
to a mich greater extent the earth levellers. But,6 -the
plough and the blade harrows have retained their very
significant place.

The following conclusions will seem to emerge (g9 the

use of bullocks in water lifting, oil-seed crushing and cane
crushing has almost been discontinued. A4l1 these being
replaced by powered equipment or mills, (b) use of bullocks
in a certain tillage and land shaping operations is also being
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Tabl: (2) ANIHAL DRIV SWULFMENT Iy
GudnieT

( Fer 100 pair of “raft animals

TN e Tl 8 R 8 S0 G et M 5 i S £ty i S 0 S SR TS e M Hk 139 AT R P A+ S e S B S S e N A e e o e S V28 A8 S S 7 PO S itk £ *

1. Draft Animals
(million pairs) 1.35 1.51 1.55 1.54  1.45

2. Floughs (Total) 97 103 102 110 111
(a) Iron ploughs

% of total b 6.7 8.8 12.7 4.4
3. Blade Harrows - - - 68 68
4. Wetland Puddlers - - - 9.4 9
5. Zarth levellers - - - 14 11.6
6. Seed drills - - 12 43 43
T lPersian wheely - 1 0.8 0.4 0.2
8. Ctart:s 47 A 47 55 52
9. 0il crushers 0.4 .3 0.2 0.1 0.06

0
10. Cane crushers 0.2 0.3 0.2 0.3 0.2

.._.-.m.......—...-.-....q-._-.-na_--._-._—-.———-—r-._...-u-..-_...um._....‘........-_—---—a...—---_-—-_-
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reduced; ploughing and harrowing however, continue to be the
most significant areas of bullock use, (c; use of bullocks
has grown in sowing operation and in trasport. Among the
new equirment,as will be seen shortly, are plant protection
devices, whose numbers have grown cnormously. But as will be
seen sinortly, tiese are dominantly,man oper.ted and to a
lesser extent, tractor operated ones,

2.3 Tractor Based Equipment.

As stated, the desity of tractors in Gujarat has been
growing, having reached in +he late seveities, the level of
one tractor fer over 300 h. of cropped land. This is much
lower than that of P njab, and only slightly higher than
that of India as a wﬁole. Fower tillers have not gained
a foothold in Gujarat.

Table (3) shows that compar :d to the bullock: based
equipment, the number of equipment per 100 trac:ors are more.
That is the tractor as prime mover is usually accompanied by
& fuller complement of machinery. The tillage interculture and
land shaping equipment has grown in the last decade. It will
imply that the use of tractors for tillage and intercultural
operations, and land levelling etc has grown. A more dramatic
increase, however, was witnessed in the number of trailers.
These have grown from 47 to 69 per 100 tractors. Thus, trans-
gorﬁlof farm produce is being done increasingly by tractor and

railors.

Use of tractors in sowing and in plan protection seems
to have suffered a set back, as shown by sighificant reduction
in the number of seed drills and plant protection equipment per
100 tractor. :

2.4 Yanually operated Equipment

It was stated earlier that census has been all but
ignoring manual implements. ke plant protection equipment,
sprayers and dusters, ,have lately been included in the census
list. The number of manually operated sprayers and Austers
Was recorded to be 35032 in 1972 and 84549 in 1977. Clearly,
the plant protection equipment is the new addition t® manually
Operated machinery, It was also seen that during thget same
period, tractor basged plant protection equipment has registered
a decline, .
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Table (3) IRACTOR BASED EQUIEMENT IN GUJARAT

( No. per 100 tractors )

.—a-—m-..--—-..‘-.m—.-—.m.-—-,-.-——-_-.-.-.-.-_—.mn-—-—-o—--——.m——-.-.—.o-..---—-—--.-._...——..no-.--—-_.-h-o-r-

m—-‘-m—u-m“-——-.t—--h'———“---ll-——-u-_m--—u-m——-—.n-—-—-—ﬂ-—n-—ﬂ—“—--m_————Mﬂ“-r\‘_-ﬂF‘

1 (a) Tractors (no.) 819 2002 3189 9531 4517
(b) Power tillers

(no.) - - - 1122 438
2. Tractor &
Equipment
(a) Cultivators - - - 68 7L
(b) Levellers,
scrappers - - - 23 28
(¢) Seed drills - - - 41,5 16.5
(d) Trailers - - - 47 69
(e) Sorayers :
and dustors - - - 7.4 3.6
(f) Others
(unspecified) - - - - 48.5

——-un.——-u.-—-.m——-—_.-u..--——_——--.—-.-q—m-:-—-m-—--.-c-...a—.-._-—.r....-..m--“—u--..——.-.- o s e - s e .

* by 1980 the number had grown to over 34,000
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Patel et g;& who surveyed the use of plant protection -
equipment in Gujarat have found that theseare being used
mainly in cotton against ball worms, paddy stem borer,
groundnut aphids, wheat stem borer and rust disease, etc.

While other hand tools are not enumerated, their use
is wide spread. Harvesting of crops is done almost exclu-
sively by hand tools like sickle, choppers and Khurpa, etc.
Neither the tractor nor bullock driven harvestors have gained
a place in Gujarat yet.

There is provision for loan and subsidies for purchase of
agricultural implements. There are over 60 manuf.cturers
recognized by government for manufacture and sales of
small equipment. Among the equipment listed are hand opera-
ted chaff cutter, cotton stock puller, hand operated harrow,
winnowing fan. This can be taken as indirect evidence of
continueduse and importance of manually operated tools,

2.5 Self -Powered Machinery

Among such equipment as have their own power unit,
siationery or mobile, are pumping sets, cane grushers,
stationary threshers for wiaeat and other crops, plant
protection equipment (table 4),

Pumps and crushers have been discu :.sed, earlier,
Threshers, particularly for wheat crop, have registered
a rapid increase in the first half of seventies. To a
smaller extent use of stationery threshers is being exten-
ded to other crops like paddy etc. Plant protection equip-
ment has also registaered almostas rapid increase as the
threshers. Harvestors and coabiners have not appeared in
Gujarat. Thus, while harvesting of crops remains manual,
mechanization has set in the pcst harvest operation like
threshing and transpdrt.

3. Ownership of A ro-machinery in Guiarat

Table (A-5). of appendix g.ves the estimated pattern
of ownership of a selected set of equipment on the basis
of a sample survey conducted by the state government in
1976~77 as part of its agricultural census. In view of
the vast number of smaller holdings in Cujarat (as also
in India) it becomes important to take this factor into
account.and take meagures so that better equipment is widely
available,

Let us examine the case of the plough, ' a populér
ejpuipuent those with less than 1 h. of land have only 41
ploughs for each 100. jouseholds. The no.of ploughs »pssessed
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Table (4) EQUIPMENT JITH SELF

CONTATHED POWER UNITS

v—c——-__—--‘-—_—-_-mu-q-.—-———-u————u-m-.-——-.—...-—--n_u-—-———-.-_——-.—r.-;..-._-..--.......

Item 1956 1961 1966 1972 1977
1. Wheat Thresher (no) - - - 5831 15192
2, Threshers for other

crops {(no) - - - 1451 3872
3. Sprayers, dusters - - - 4480 15921
4, Cane crushers 1300 2000 2100 2529 2397
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increases . with size class of holdin.s, reaching 120 for

the households of 10 h. and ore. Whether or not it should’
be taken as an index of disparity needs closer examination.
On surface it is. However, for instance, if one assumes that
the average size of plet in the first category (1 hec.) is
0.5 hect. there is likely to be a total of 50 h, land ner
100 households of this class. Among these there are.41
ploughs, i.e one plough for every 1.2 h. The corresponding
value for higher classes will be 2.3, 3.4, 6.5 and 8 h. per
plough onwed. Looked at tiiis way, thedesity of ploughs
increases as the size decreases. Therefore, even though the
smaller farmers have less total number of ploughs, they may
not be short of this equipment. -

As one moves to more costly eguipment, such as sprayers
and dusters, chaff cutiters, threshers, pumpsets, the disparity
is greater. Again, however, the actual deprivation may be,
less than the actual disparity in ownership. In case of
pumpsets for example the 100 household of lowest category
own only three. Which makes it 16 h. per pump set. The
corresponding number for higher size groups 23.99 h. and
4-9,39 h. are 14 and 19 h, per pump set respectively,

It is only in relation to the tractors, that disparity
is greatest and might also mean correspondingly lesser
actual accessibility. Naturally this will also extend to
tractor hased equipment.

There is certain degree of Jjoint ownership of machinery
in the scate. It is limited however. ihereas, there were
43 ploughs owned individuaily per 100 households of all sizes,
there are 5 that are owned jointly. (Table A-6). That is
ahout 10 per cent of ploughs in use are jointly owned. Much
the same holds for carts., The Joint ownership does not extend
to tractors. Thus, it can be said that accessibidity of
equipment to samll farmers by Jjoint ownership is not present
in significant scale. It is 1limited to traditional equipments
and does not extend to expensive modern machinery.

4. Custom Hiring of Agro-machinery in Gujarat.

The government has been aware of the need to cater
to agromachinery requirement of small cultivators. Several
agro-service centres have been opened in the state as also
elsewhere in the country for the purpose of renting tractors
and other equipments to small farmers.

Sharan and Krishna5 conducted a study of government
custom hiring centres in Gujarat in 1974, At the time of
study the government had only 17 centres operating. lhere
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o)

were plans to increase the number gradually. The size

of holdings of the farmers usin; the services of these
centres varried between 2-6 aect. The main operation

for which tractors were rented were primary tillage,

land shaping and tareshing. This corraborates the earlier
finding that the tractor usage has been growing in tillage
intercultural and land shaping operationr,

In addition to the government, the private tractor
owners also rent out tractors to other farmers.
At ‘he time of above studies, (5,6;, in early and mid-
seventies the tractor owners typically used tractor for
a total of 600-800 hrs. per year. Majority of the owners
(87%) reported that of the total annual hours of tractor
use, nearly 50% was on the own farm and the rest on rental
to others., This shows that custom hiring demand is considerah-
le and if organized on a wide scale, it can be very useful in
reaching the modern equipment to small farmers.

5. Process of Mechanization in Gujarat

BEven within Gujarat the conditions of farming vary
a great deal, soil t pes, water availability,,etc. are
different. The north western part, Ssurashtra, for instance
is dry and water is the major comstraint in most part of it.
Southern part is cotton growing one. Eastern part again is
drought prone. The nature and reasons for machanization
will vary

In broad outline, however, the process can be studied
as follows. The mechanization of water lifting was the major
element that set in early. 'his enabled the formers to extend
cultivation as well as intensify it.

Almost simultaneously there was c-curing mechanization
of post harvest processing of such crops zs oilseeds,
sugarcane, cotton (gin:ing,. The mecianization of crop-
processing, nowever, was probably the result of industrial
entreprenures and not so much the farmers themselves.

The expansion of 1ift irrigation was farmer initiated
mechanization and therefore, was a more wide spread one,
This opernmed up the possibility of extensive and intensive
cultivation and change of cropping patterns. Consequently
the need for tractors to ccpe with time bound tillage
operations increased, leading to acceleraticn in the growth
of tractors in the seventies particularly in latter part of
it.
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Efficient irrigation revulired also levelling and land
shaping. The levellers aund scrappers followed the tillage
equipment. Increased harvest wneant greater traasport require-
ment. Gradueally, as the rouo. irensport net .orit expanded in
rural areas, nunber ol trailers increaczed, to meat the growing
transport requirensnt., iigure {3) shoos soeep rise in trailers
in the seventies. The transport by builocs carts has also inc-
reased during this periol.

Land levellers and scrappers drawn by tractebiitiow gradusl
increase in nuuwber (fig.3). In the same period the bullock
operated levellers and scrapper show small, but gracual dec-~
line. In the course of study of custom hiring centres (5)
it was observed that laund levelling was one of the imuortant
boyrations for which tractors were hired by the farmers.

Sowing and fertilizer application is a sphere in which
the bullock drawn eguipment has gained ground. The tractor
coperated drills have reduced in number significantly between
1972-77. Sowing is a time sensitive operation. Also, the
value of precision placement of seed and fertilizer is now
widely known. The reason for lack of growth in the tractor
operated drills therefore,.  most likely is lack of suitable
designs of equipment. There is need to vigorously pursue
the design and development. of planters for ground nut, cotton,
etc. and drills for other fcod grain crops in Gujarat.

The power based or tractor mounted harvesting equipment
has not appeared in Gujarat yet. Tiese operations are dene
through manually operated tools.

Among the post harvest operations, it is the threshing
that is now belng mechanize!. Traditionalls, threshing of
food grains was done by layirg the crop on a threshing floor
and driving bullocks over it until gralhs separated. 1t was
later winnowed with the nelp of nuturci wind or hand operated
winnowing faons. Ground-~nut shelling was still done manually.

One ¢f the popular ways of tareshing food greins crops

now is tc have the tractor run o er the harvest on the threshing

floor instead of the bullocks, the rest of the o erations
remaining the same, This does not require any equipment and
is faster than the bullocus. The stationary threshers for
wheat, paddy and other crops are now being used in Gujaraet on
an increasing scale., Their total number, however, still
remains small. There are efforts alsc now to design and popu=-
larise ground-nut decerticators (8).

The general crop cycle can be devided into the following
phases. First, the seed-bed preparation, consisting of prim.ry
tillage operations, plowing, harrowing, levelling, etc. The
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second, sowing, planting and transplanting of crops. The
third phase, post-sowing, consists of intercultural operations,
weeding, culiivetions, earthing, irrigation, etc. The fourth
phase is of harvesting. The fifth, post-harvest phase, consists
of thresiing, winnouving, processing storage and transport.

The extent of m.chanizetion will differ from crop to crop.
In general, however, the follewing pictiure emerges. In the first
phase, tie dominaant position is still held Ly bullocx based
equipment. Increasingly, however, tractors «re being used,
own or on hire, to do tie sesed bed vreparation.

The second phase, sowing and planting, ls still dominated
by bullock and manually operated eguipment.

In the post sowing phase, irrigation has been most decisi-
vely taken over by mechanical eguipment replacing the bullock
operated lifts. Intercultural operations. are still largely
done manually or through bullcoks. The use of tractor drown
cultivators has, however, been growing. The plant protection
operations are alsc done dominantly by manual equipkent.

The use of power sprayers on trolley has been growing but
not of the tractor run sprayers.

Harvesting of foodgrains and other crops is done manually.

[0

Neither bullock nor tractor egquipment have gained popularity.

Post harvest phase has been witnessing rapid mechanization
next to irrigation and primary tillage. Threshing and transport
are being done by tractors and stationary threshers. Processes
like oilseed crushing, cane crushing, etc. huve been decisively
taken over by power eguipment from bullocks.

It is difficult to be cxact sbout the extent to which the
relative positions of namual, bullock and tractor based opera-
tion in Gujarat egriculture todzy. It appears, however, that
the sphere of bullock coperations have shrunk wmore than those
of manual operatioans unders t.e ilmpact of ucchenization in general
and tractorisation in particular. 35till, many critical opera-
tions continue to depend on bullocks. The farmers may not
dispense with the bullocks until the range tractor equipment
increases and their accessibility to these equipment is ensured
either through ownership or hiring. The custom hiring has been
growing, yet it is neither adeguate, nor very reliable (5).

At this stage, some factors need to be mentioned, which
ilay be dampening the process of mechanization in Gujarat and
which will need o be taken into account in devising measures
to promote mechanization selectively. First, the low level
of irrigation and vastness of dryland agriculture will call for
special efforts to design equipment suitable for the latter.
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The second aspect i1s the presence of large number of small
holdings. Perhaps, this sector will continue to depend for
a long *time on bullack and ":uual tools., Thus, vigorous
design and development =2fforss are nesded to evolve suitable
size of equipment that is loss expensive but is efficient.

fie tuded, snd perhans, the most imgortsant, is the
rising cost of energy and uncesrtainties in wvallability of
fossil Tuels. The siretezs for future mechanization will
need to be such as to be as conservetive =s possible energy-
wise and dependant more and more on non-conventional sources.
Efforts have just been initiated in Gujarat to tap solar and
wind energy for agricultural purpose. These efforts will
need to be stenped-up.

In relation to mechanization in agriculture in India,
it is customary to point to couparatively low farm power
availability and advocate increased level of innanimate
power. The sharp increase in productivity of agricul‘ture
in developed countries of the Yest is set against the
large power input to indicate Tthe gap to be filled in
India, It is, I think, worthwhile to point cut that the
contribution to increase in yields due to mechanizagion
comes through the mechanism of timeliness of completion of
operation, precision placerent of seeds, fertilizer and
water, reduction in losses in harvest, orocessing, etc.
Many a time it is not only mere power but a sophisticated
equipment that 1s crucial. This aspect needs to kept in
mind. DMore power without matching sophisticated equipment
will not result in increased productivity.
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Fina}ly t.¢ zuo that exdists in tue ano ludse of . awal eotioaent
needs to pe filled. There is ameed to conduct surveys zimed

at finding out the range and type of manual tools. These ]
tools,; apparently are being designed, fabricated and marketed
through the artisa; based network. There are, ofcourse, some
manufacturers of these now, the centres to undertake syste-

matic design improvement are too few in Cujarat.

6. Summary

The agro-mechinery situation in Gujarat was surveyed.
The amount of farm power available on Gujarat farms was deter-
mined. The growth of implemenis of various types was examined.

The list of implements for which census is conducted,
even though expanded over time, is still very limited. The
conspicuous agpect is the absence of manually operated tools
in the list. It is also necessary to include some specifica-
tions in the item of information collected during census.

The amount of faru power available on Gujarat farms
in-the later part of seventies works out to be 0,59 hp/h. :
~v“hen pumping units are included: excluding these the powerreducess
o 0.337 hp/hect., Thisis much below the level -- say -~ in
unjab, and only slightly higher than the national average.
In Gujarat, it is the growth of power thru the mechanical
pumping unit that has grown the fagtest.

L LT

The spheres of bullock bused form sctivities have shrunk
Lo an extent. It iz most marked in oilsced crusi:ing and water
lifting where it is all but discentinued, having been .aken ever
by power units. Sugarcane crushing teo is only minimally done
by bullock crusiners, Propertion of power crushers has been
steadily risiag. The use of bullocks in tillage operation
seemns To have been reduced marginally. The use of bullocks
in sowing and transport has increased.

The nature of work that has been mechanized, is mostly
such as to reduce the use of bullocks mere than the men. How-
ever, it may be some time, before even the reduction in draft
animals population is marked. It will depend on emergence
of a reliable and wide ranging equipment package and hiring
services.,

The labur intensive activities in Gujarat agriculture,
such as plating and harvesting are yet done mostly manually
or through bullock operated <ools. Tractor use has expanded
mostly in primary, secondary tillages, land shaping operations
and to much greater extent in .transport of produce. Sowing and
plant protection equipment for tractors have not yet gained
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acceptaince. There are no power harvestors in use.

The réview iadicetes that in coming future, following
things will need attention. iirst the design and develop~
ment of equipment whose range 15 very limited both for
tractor and bullocks. Such work like zroundaut planting
harvest and shelling neod Lumedliato aucg. LiOil.

Secondly, it will be necessary to develop a strategic
plan for uechanization in future. It ie not only tiat more
farm power will be needed. More important is the (uestion as
to how should it be provided.

Traditional answer - namely more tractors will not be
sufficient. The fuel costs ere rising, mwaking the Jalainum
size of farm to justify tractor larger. This will maxe 1t
more difficult than it is already, to reuch small holdings
by tractoss on ownership basis,

It would appear necessary that vigorous eiforts be
initiated for design and development of fuller range of
efficient bullock driven implements. Improvement of manual
implemen s is also warranted,

The development of tractors and related equipment should
be contiriel. This is in view of the f ¢t the existihg tracto
are under utilized, Part of custom hiring ot o widelscale
to creome the sizc and price constrainis of lorge couipment,

Large part of Cujarat is likely to remain unirrigated.
Implements for dry agriculture will need to be given priority
The implementation of dry asiviculture will be that it is not
so much the time saving feature that needs to be built into
equipment design. Rather the working casc a.d elffictency
will need to be emphasized as also low energy consaption.
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APPINDIX

Table (A~1) Area and Number of Operational Holdings
in Gujarat T1971)

—— n s R G i e o e e e ik e el Al e s e v T K N A RN VRS EEE A Gy R WS WS SN SOW AN M M e wE A S FEP S S L L R = et

e . R L MR AR I e P B s e A v e e e P ke S S U S R AT 4T ST S g SRR 4SS Sum M SEE M LR 4R e SV o e P S e L

1. Less than 0.5 283,957 79,403
2. 0.5 - 1.0 294,577 220,502
3, 1.0 - 2.0 b5k, 202 681,094
L, 2.0 - 3.0 525,567 802,437
5. 3.0 = 4.0 229,312 794,328
6. 4.0 - 5.0 176,469 739,651
7. 5.0 <10.0 Lok L339 2,957,293
8., 10,0 -20.,0 204,701 2,707,609
9. 20.0 -30.0 20,525 620,918
10.30.0 ~40.0 4,496 150,712
11.40.0 -5C.0 . G986 43,713
12. Bi-ger than 50 1,036 121,923

Total 2,432,567 9,999,633

O o e e e Y P L LT LY

Source: Handbook of Basic Statistics Gujarat State

1976. DBureau of fconomics and Statistics,

Government of Gujarat, Ahmedabad.
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Table (A~2) Apricultural Implements in Gujarat - Per live

Stock Census:

e M A b B o ek o v e el A e g A MY R P T G i e i 8 T e Al Y o g R G S Y e S b s f ke e et e ) R S e i e D A N S S R

Item 1951 1956 1961
1. Ploughs: a) Wooden - 1,265,829 1,459,117
b) Iron - 57,315 105,834
¢} Total 1,232,700 1,323,144 1,564,947
2. Carts 516,100 631,700 708,296
3. Sugarcane Crushers:
a) Power driven - 1,314 2,008
b) Bullock driven - 2,598 4,299
c) Total 2,600 53,912 - 6,307
4, Punmps:
a) With oil engines 12,100 19,087 L4, 982
b} Electric motor 800 1,111 6, 225
5. Tractors 00 319 1,999
6. 0il crushers - 5,688 4,097
7. Persian Wheels - - 20 4804

T S W S iy g Pk e g fo W e Mt S E I M S S T S i Ay B N SR D S S S A fr S AP b e SRS G R web G R Sk e oukb e M mhe el e S S A A

Source: 1) Quarterly Bulletin of Economics
and Statistics, Gujarat. Vol.2{1) 196.2,

2) Handbook of Basic Statistics, Gujarat
1960, Bureau o Eeonomics and Statistics
Government of Bombay, 1960,
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Table (A-3) Agricultural Implements in Gujarat -
Per Livestock Census '

S S VD MR Ard M G S R N N A S S gt A G e ke drak A S A v e S R G0 W T N S e iy P e A UM A G D S T fuy e G G R e W A

Item 1966
1. Ploughs (a) wooden 1,440,965
(b) iron 14l 547%
(c) Total 1,585,408
2. Improved Harrows, Culti-
vators 207,816
3. Improved Seed drills 189,019
4, Carts (a) Pneunmatic 98, 264
(b) Others 634,718
(c) Total ' 732,982
5. Sugércane Crushers
(a) Power 2,100
(b) Bullock 2,677
6. Pumps (a) 0il engine 112,428
(b) Electric motor 14,729
7. Persian Wheels 1%,236
8. Tractors 5,189
9. 0il crusher 3,199

AR G WA sk G G S S St AR Y SR Ae ¢ e A AL SR e g S Pl RS WS N WS Gt e P A A A B A G TR bk o . Wi ol e Bk Al el e st A e A el ik b

Source: - Quarterly Bulletin of Economics and Statistics
Vol.14(4), 1975, Ahmedabad.
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Table (A-4) Agricultural Implements - Fer Livestock

Census, Gujarat

e sk e s e S A R Rin Ey i LER RS BAR U S ot s S e vl ek P M P SN L M A1 M I T S e CYe A S TN S ARG Tt R LR P S L M S

. P vy R v . A b iy i G A e S s ST G G50 AN e o n A S R D N O A R T e G T Y TS M S A A e o AR A g

Itelm
1. Ploughs (a) Wooden 1,
(b) Iron
(¢) Total 1,
2. Blade harrows 1,

3. Wet, land Puddlers

4, garth Levellers,
scrappers

5, Seed drills

6., Carts (a) Pneumatic
(c) Other
(d) Total

T Sugarcane Crushers
(a) Power

(b) Bullock
8. Pumps (a) 0il Engines

(b) Electric
motor

9. Persian Wheels

10. Crawler Tractors

11. Power Tillers

12. 4 Wheel tractors

13, Tractor Implements
(a) Cultivators
{b) Levellers
(¢) Seed drills
(d) Trailers
(e) Others

488,842
214,953
703,795
051,478
144,980

216,382
661,488
204,037
613,602
817,639

2,529
4,297
371,114

48,377
5,891
1,673
1,122
7,858

6,501
2,220
3,959
4,459

1,375,418
240,144
1,615,562
994,194
130,195

168,950
-619,422
247,375
510,945
758,320

2,397
2,441
422,050

79,414
2,659
3,234

438

11,283

10,748
4,068
2,408

10,055
7,042

S PAP PR IR SN . A5 S A A M G AR Gt S AL A 4 S Giv P e ek el e g A W SR Mei S5 S e g R S SRS S a0 WY e sl el S sy demh e —

-—contnd.
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(Continuation of Table (A-4)

e e ) e o e e aE b o WY G P e R MR SR S L8 v fim . b A S Y £ R 7R M W LA L1o G G A T S S e e

i . e Wy S48 oVE 88 R e e ~-=--‘-———-wn--|-—n.“-r-m-Wc—-——-——.u-——l-_m“cﬂ.—-——h_——-n“_r--n‘l

Item 1972
1@. Power Driven machines
a) Wheat Threshers 5,831
b) Threshers for
other crops 1,451
¢) Other machines -
15. 0il Crushers 1,486
16. Sprayers and Dustecs
a) Manual 35,932
b) Power L, L30
c) Tractors 700
d) Total 41,121
17. Maize shallers -
sSource;

84,549
15,921
533
101,003
8,066

(uarterly Bul_.stin of Economics and

Statistics, Vol.14(4) 1975
Vol.20(special number), 1980

- Ahmedabad.,
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Table (A-5) Estimated Number of Agricultural Implement
Owned Individuszlly per 100 heuceholds of
Cultivators in Cujarat (1977)

T ——————— e et
" i P . W & e gy ke dele od SR ) W T i e e v S (e R . i A L L LD A UE g et e oy D K3 et e s et e

Items e B e e e
/1.0 1-1.9 2-3.9 4-5.9 $10.0 All sizes

a) Ploughs .

1) Wooden 38 52 72 83 94 28

2) Iron 3 13 16 23 26 15

3) Total 41 65 88 106 120 43
b) Levellers,

Scrappers 3 8 9 14 13 9
¢) Harrows, hoes 43 65 97 126 149 17
d) Power Tillers O 1 2 1 0 1
@) Seed drills 13 19 33 45 64 30
f) Maize shellers O 0 1 1 1 1
g) Spryers,

dusters 2 3 7 13 19 7
h) Chaff Cutters © 0 0 1 2 0
i) Threshers 0 O 1 1 1 1
j) Pumps 3 7 21 37 52 20
k) Bullock carts 14 6 55 57 84 34
1) Cane Crushers ] 1 1 1 0
m) 0il Crushers 0 o 0 0 0 0
n) Persian wheels o 0 0 0 0 0
o) Tractors 1 0 0 1 2 1
Source: Gujarat Agricultural Census, Gujarat State,

Diractorate of Agricuiture, Ahmedabad €in press).
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Table (A-6) Estimated number of Agrisultural Implements

‘Ovmed Jointsly per 100 households of Cultiva-

tors in Gujarat (1S77)

s o i O Sk S S PN S e M S s T GMM EES Smw SA ST G LTS SR WY S G S N ) - % e ] S PR A T FAR G S WM AP G A G e e S PR T I S

Holdings Size (Hect.)

ltem
“J.0 1-1,9 2-3.9 4-9,9 >10.0 All sizes
1. Ploughs
a) Wooden 3 b I 6 6 4
b) Iron 0 0 1 1 2 1
c) Total 3 5 7 8 5
2. Levellers,
. Scrappers 1 1 1 1 1 1
3. Harrows, hoes 3 3 5 10 7 5
4, ‘Yrower tillers 2 1 2 1 0 1
5, Seed drills 1 1 2 4 5 2
6. Maize shel-
lers 0 0 0 0 0 0
7. Sprayers,
dusters 1 0 2 3 1 1
8. Chaff-Cutters O o) 0 0 0 0
S. Threshers 0 o 0 1 1 0
10. Pumps 5 5 5 7 4 4
11. Bullock carts 1 4 4 6 4 4
12. Cane Crushers 1 0 0 0 0 0
13, 0il Crushers O G 0 0 4 0
14, Persian
' wheel 0 0] 0 0 © 0
15. Tractors 0 0 G 0 8 0

S S G TS T W WD b S g S S S Sl Gk S b e i o . i S TR L S Sy T S A vy Ay A s s el ek v e s S S A SN e G Aae ey

Source: Agricultural Census in Gujarat, 1977.
Directorate of Agriculture, Ahmedabad
(in press)



S

8.

.

30

References

Verma, S.R., Singh C.P., Mittal, V.K., (1978) Scope of
Farm Mechanization in Pynjab. In Planning
for the Growth of Rural Economy in Punjab,
Punjab Agricultural University, Ludhiana.

dag, P.K., Sebastian, N.C., Mavlankar, R.M.G. (1980)
Occupational Workload of Indian Agricultural
Worker, Ergonomics 23(2).

Stout, B.A. (1979). Energy for world Agric.lture. Food
and Agricultural Organization. U.N., Rome.

Patel, G.A,, Pichholia, K.R., Gopinath, C. (1980)
Use and Marketing of Plant protection Appli-
ances, Monograph No.86, CMA, Indian Institute
- of Management, Ahmedabad.

Sharan, G., Xrishna P,V. (1974), Identification of Problems
in Management of Custom Hiring Centres (Gujarat)
Monograph ne 47, CMA, IIM, Ahmedabad, For sumnar
summary offindings, see Agricultural Situation
in India, Vol.29, No.10, 1975.

Sharan, G., Mathur, D.P., Viswanath, Maya (1974).
Characterization of Form Power Demand in
Gujarat. Monograph no.45, Cia, IIM, Ahmedabad.

H \ .
Vyas, V.3., Structural change in Agriculture and the Small
(1976) Farm Sector', Hconomic & Political Jeekly,
Vol. 11 (1,2;, January 10, 1976

Savani, J.B.; Mishra, D., 3ingh, P.M, (1982) Pexrformance
Evaluation of Different Types of Groundinut
Decorticators., Paper No. iP/82-30%5, Indian
Society of Agricultural Engineers, 19th
Annual Convention: Udaipur.

Desai, D.K., Gopinath, C. (1973) Impact of Farm Tractori-
zation on Productivity and Employment
(Gujarat). CMA, IIM, Ahmedabad.

10.Farm Mechanization- Problems and Prospects Proceedings of

the Symposium, Indian Society of Agricultural
fngincers, North Chapter, 806, Rohit House,
Tolstoy Marg, New Delhi.



31

11. Ali, Nawab; Patra, S.XK,; Lall R.R. (1979)
Catalogue of Improved Agricultural
Tools lmplecients and Eguipment of
India. Central Institute of Agricul-
tural Engineering, Bhopal.

12. Singh, K.N., Joshi, R.C. (Editors) igricultural
Equipment Developed at Pantnagar.
G.B. Pant University of Agriculture
and Technology, Pantnagar.

1%, Gopinath, C. Manufacture, Distribution, and Use of
Agricultural lachinery in India: Problems
of Financial Requirements. Monogreph No.60
CMA, IIM, Ahmedabad, 1976.

14, Problems of Farm Mechanization, Proceedings of Seminar
organized by Indian Society of Agricultural
Feonomicsts, Vallabh Vidyanagar, July 1970.



