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Status, Challenges and Strategies

for Farm Mechanization in lndia

by

C. R. Mehta
Project Coordinator

Abstract
Economic grorvth in Indian asri-

cillti-rral sector lags behind grrru'tl.r
irr industry and serr ices. crcatiir_: arr

ever wiclening rural-urban ir.rcome
gap. Agricultural mechanrzarior.r
plays a key role in intprovin_r agrr-
cultr-rral production and producrir in-
in developing countries. The ar et-
age farm size in India is smal1 r 1.16

ha) and small and marginal land
holdings (less than 2.0 hal accoLrnt
lbr 85% of-land holdines. \lechaniz-
ing small and rron-uonti.lLro..i Jr.oLlp
ot-srnall larms is agairr.r 'cuultcn.t tc:
of scale' for indir idual ou nership ol
farnt machinerv. The statLrs of thrn.r
meclianization in Tndia is aitalr sed
by the trend in grou tl-r oi mechani-
ca111, pou-er-operated fartn ecluip-
ment over traditional human and
animal power operated equiprlent.
it u,as obsen,ed that there r.l,as a di-
rect correlation betu,,een farm porver
availability and productivity dur-
ing the past six decades. Haryana
state of India has the highest trac-
tor density per thousand hectare of
net seeded area of 84 tractors and
lollorved by 76 tractors for pLrnjab

against all India average ol 33 trac-
tors. The sale oftransplanter, porver
u'eeder. combine harvesters. rotava-
tor and thresher in India is growing
at a compound annual growth rate
(CAGR) of 50, 50, 28, 20 and t0

AICRP on Farm lmplements and Machinery,
Central lnstitute of Agricultural Engineering,
Bhopal - 462038,tndia

N. S. Chandel
escientist

9%^ respectively. The available farm
por,,.er and productivity in India are
erpected to reach 2.2 kWrha and 2.3
ti'ha. respectiveiy by the year 2020.

The u.idely fiagmented and scat-
tered land holdings in many parts
of the country need to be consoli-
dated to reap benefits ofagricultural
mechanization. There is a need to
rnnovate custom sen,ice or a rental
nrodel by institutionalization fbr
liigh cost farm n.rachinery such
as combine harvester, sugarcane
harvester, potato combine. paddy
transplanter, Iaser guided land level-
ler. rotavator etc. to reduce the cost
ol operation and can be adopted by
prn ate players or State or Central
Organizations in major prodr-rction
hubs. The farm rnachinery bank
ma.v be established for machines
being manr-rfactured elsewhere in
the country to supply in lorv mecha-
nised region on custom hiring basis.
Financial assistance or procurement
subsidy rnay be provided f-or the
purchase of agriculture machinery
and equipment on individual owner-
ship or cLlstom hiring basis.

Keywords: Mechanization. Farm
power, Mechanization strategy,
Tractor density.

lntroduction
India accounts for only about 2.4

Central lnstitute of Agricultural Engineering,
Bhopal - 46)038,lndia
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*yo ffi Sen or Scient st

% of the u,orld's geographical area
and 4 o/o ol its r.l,ater resources, but
has to support about 17 % of the
rvorld's human popr_rlation and l5
9/o of the livestock. Agriculture is
an important sector ol the indian
economy, accounting fbr 14 % of the
nation's GDP and about ll % of its
exports. Agricuiture in India is cur-
rently growing at an average com-
pound annual growth rate (CAGR)
of 2.8 %. There was a record food
grains production of 261.4 million
tonne during 2013-14 (FAO, 2014).
About half of the population still
relies on agriculture as its principal
source of income and it is a source
of rau, material lbr a large num-
ber of industries. Accelerating the
gro\\, th of agriculture production
is therefbre necessary not only to
achieve an overall ClDp target o1
8% and meet the rising deman<1 for
lood. but also to ilrcr.ease incomes
ol those dependent on agriculture
and thereby ensure inclusiveness in
our society (Anonymous. 2013).

Agricr.rltural mechanization tech-
nology plays a key role in improving
agricultural production in develop-
ir.rg counties, and should be consid-
ered as an essential input to agrici-rl-
ture (Rasouli et a1.,2009). The terrn
't'arm mechanization' is used as an
overall description olthe appl ication
of the variety of tools. implements"
equipment, rnachinery, power and
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other mechanical inputs' Proper use

of mechanized inputs into agricul-

ture has a direct and signiflcant ef-

fect on production, productivity and

profitability on agriculture farms'

along with labour productivity and

qrutity of life of PeoPle engaged in

,n.,.ultrr. (BishoP' 19971 Clarke'

z6OOt. Empirical evidence confirms

that there is a strong correlation be-

tween farm mechanization and ag-

ricultural productivity' States with

a greater availability of farm power

show higher ProductivitY as com-

pared to others (Singh et al',2017)'

Increasing demand for industrial-

ization, urbanization, housing and

infrastructure is forcing conversion

of agricultural land to non-agricul-

tural uses. The scope for expanston

of the area available for cultivation

is limited. According to agriculture

census 2010-i1, small and marginal

holdings of less that 2 hectare ac-

count for 85 ok of the total opera-

tional holdings and 44 o/o of the total

operated area. The average size of

nttaing for all operational classes

(small and marginal, medium and

large) has declined over the Years

u.tJ hut come down to 1'16 hectare

in 2010-ll lrom 2'82 hectare in

lgl OJ 1 (AnonYmous, 2013)'

A t-er,r' authors have studied the

status ol tarm mechanization with

reference to the intensity of por'ver

or energy availability. and its impact

in increasing agricultural and la-

bour productif ily (Singh' 2006: Van

den Bers et al.'2007)' Giles (1975)

reviewed porver availability in dil--

t-erent cotintries. and demonstrated

tlT at productivity u'as positiveiy

correiated lvith potential r'rnit farm

po\\er. The NCAE,R (1981) assessed

ihe i,npact of tractorisation on the

procluttrvitl' of land (-vield an.d

cropping intensity), and economtc

growth (income and employment)'

Bin.*ung"t (1982) defined the sta-

tus ol mechanization by the growtl,

of mechanicallY Pou'er-oPerated
farm equiPment over traditional

human and aninial Power oPerated

equipment. Rijk (1989) revieri'ed the

Table 1

Particulars

CountrY's PoPulation
Total no. ofworkers

No. of workers as o% of PoPulation

No. of agricultural workers

Cultivators
Agricultural labourers

Percentage of agricultural workers to

total workers

Percentage of females in agricultural
work force

Population dynu*itt of indi- ugti"lit rnillion)

2020

846.4

313;7

J /.r
185.3

110.7

'74.6

59.1

35.1 39.0

1028.7 1210.7

402.2 481.7

39.1 39.8

234.1 263.0

12'7.3 118.7

106.8 144.3

58.2 54.6

(Projec

1323.0

566.U

42.8

230.0

110.0

120.0

40.6

3'7.2 45.0

growth of mechanization in differ-

fnt Asian countries, and suggested

for the formulation of strategy for

mechanization PolicY based on

economics of use of animate and

mechanical power for different fleld

operations.
This PaPer discusses the relevant

background information on Popu-

lation dYnamics, socio-economlc

status, status of availability of farm

power and machinerY, and challeng-

"s 
and strategies for mechanization

of Indian agriculture'

Socio-Economic Status of Agricul-

tural Workers
The availabilitY of labour to work

in agriculture is crucial in sustain-

ing 
*agricultural 

production' The

po"pulation dYnamics of Indian

agriculturai workers shows that by

iOZO, tn" popuiation of agricultural

workers in the country will be about

230 million of which 45 % will be

the female workers (Table 1)' It
is predicted that the population in

ru.a1 ureus will decrease to 62'83

% h 2025 and to 44.83 % in 2050

(Soni and Ou, 2010)' Thus' there is

going to be a signiflcant role offarm

*o.k"r, in countrY's agricultural
production. Agricultural wages have

traditionallY been 1ow, due to low

productivitY and large disguised

unemPloYment in agriculture sec-

tor. However, in recent Years there

is sharP increase in agricultural

*ug", drr" to economic growth and

adoPtion of emPloYment genera-

tiorrPolicY like the Mahatma Gan-

dhi National Rural EmPloYment

Guarantee Act (MGNREGA) and

increase in minimum r'vages due tcl

the \linimr'rm Wages Act However"

agriculturai wages. in generai' are

.ii11 n-,u.l., lou'er than the industrial

\\ages. This further strengthens the

,',.J..r,t-v tbr agricultural mechani-

zation in a manner that is inclusive

ancl suitahie tbr tndian conditions'

Women in rural India PlaY a ma-

lor role in shaPing the economY ol

the countr,.'. In Indian agriculture'

women perfbrn-r fbur ditterent types

of roles viz. as a worker (a source of

power). as an operator (a controller)'

as a manager (a tarmer) and as an

entrepreneur (a business person)' At

present. most olthe lndian women

carr-v out the role ol workers only'

The hand operated toolsiequipment

available have been primarily devel-

oped for male workers, and v'omen

*lorkers have to use these rvhenever

required. \\ a result' the outPtrt is

lorver and n.ray lead to lnany occu-

pational health Problems To make

them caPable tbr other roles' it 
.is

necessary to design machines sutt-

atrle to them and upgrade their skill

fbr operating these nTachines' Also

tbr tlle roles of manager and entre-

prenellr. their knolvledge base r'vi1l

tave to be suitabl-u- uPdated'

Earm Power AvailabilitY
Agricultural u'orkers' draught

animals. tractors' power tillers' die-

sel engines and electric lrlotors are

used as sources oi tarm Power 1n

Indian agricr:ltr-rre Table 2 shotr''s
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the available farm power (kWha) in
Indian agriculture from these sourc-
es and total farm power. It indicates
that the composition and relative
share of different sources of power
for farming operations have under-
gone significant change during the
Iast four decades. The avarlability
of draught animals power has come
down from 0.133 kWha in 1971-72

Table 2 Farm power availability from different sources in India

to 0.094 kWha in2012-13, whereas
the share of tractors, power tillers,
diesel engines and electric mol"ors
has increased from 0.020 to 0.844,
0.001 to 0.015, 0.053 to 0.300 and
0.041 to 0.494 kWlha, respectively
during the same period. The total
power availability on Indian farms
has increased at a CAGR of 4.58%o

from 0.293 to 1.841 kWha during

Fig. I Trend in use ofpower sources in Indian agriculture

B Electric motor

ffi Diesel fngine

r Power Tiller

+* Tractor

E DraiJght ani,nai

* Agricuftural workers

the last forty one years.
The percentage share of agricul-

tural workers and draught animal
power sources in total power re-
duced from 15.4 to 5.0 %o arrd 45.4
to 5.1 %o, respectively over the years
from 7971-12 to 2012-13 (Fig. 1).
The combined share of agricultural
workers and draught animals in to-
tal farm power availability in India
reduced from 60.8 o/o in 1971-72 to
10.1% during 2012-13. On the other
hand, the share of tractor and elec-
tric motor in farm power availability
increased from 6.8 to 45.8 Yo and 14

to 26.8 o%, respectively during the
last 41 years. The share of tractor
power was maximum and increased
by 39 % during the period. The
share of diesel engine was aimost
the same over the years from 1971-
72 to 2012-13. The share of power
tiller is less than one percent dur-
ing the period in spite of small size
farms in lndia.

Cropping Intensity and Power
Availability

The cropping intensity in Indian
agriculture increased with increase

1@-0

90_o

80.0

70.0

e 60.0
H
f,

@L 40,0

30.0

20.0

10.0

0.o

/\, ^b

"d' c'
q"l, q6 6"r d6 *q} ;s ",#

"dI- C" +""' +# C ,tf 
".+

Year

Year
Farm power, kWha

Total power,
kWha

Agriculture
workers

Draught
animals Tractors Power tiliers Diesel engines Electric motors

1971-72

1975-76

I 981-82

1985-86

t99t-92
1995-96

200t-02
2005-06

2011-t2

2012-13

0.045

0.048

0.051

0.057

0.065

0.071

0.079

0.087

0.100

0.093

0.133

0.135

0.128

0.t29
0.126

0.t24
0.122

0.120

0.119

0.094

0.020

0.040

0.090

0.140

0.230

0.320

0.480

0.700

0.804

0.844

0.001

0.001

0.002

0.002

0.003

0.004

0.006

0.009

0.014

0.015

0.053

0.078

0.|2
0.139

0.177

0.203

0.238

0.273

0.295

0.300

0.041

0.056

0.084

0.1i 1

0.159

0.i96
0.2s0

0.311

0.366

0.494

0.293

0.358

0.467

0.578

0.760

0.918

1.175

1.500

1.698

1.841

Table 3 Cropping intensity and power availability on Indian farms

Year Cropping intensity,
%

Productivity,
tlha

Power available,
kWha

Power per unit
production, kWt

Net sown area per
tractor, ha

1975-76

1985-86

199s-96

2005-06

2010-1 1

20t2-t3

120

127

131

t32
t41

141

0.94

1.18

1.50

1.65

1.92

2.06

0.36

0.58

0.92

1.50

1.68

1.84

0.38

0.49

0.61

0.91

0.88

0.89

487

174

84
,41

31

30
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in pou'er availability (Table 3). lt
u'as 120 % rvith power availability
of 0.36 kWi ha during 1915-16 and
increased to l1]r ok with increase
in porver availability to 1.84 kW
ha dr-Lring 2012-13. Net sor,r,n area
per tractor indicated the reverse
trend during the same period, u,hich
rvas 487 ha/tractor in 1975-76 and
reduced to 30 haitractor in 2012-
13. The po\ver availability per unit
prodr-rction increased from 0.38 kW
t in 1915-76 to 0.89 hWt in 2012-13
during last thirty seven years. There
may be many reasons including
rainfall, crop r.arieties, timely use ol
tractors, electricity availability etc.

in increasing the {bod grain produc-
tir it1 during the period.

The larm power availability and
prodLLctivity increased fron, 0.25 to
1.84 kWha and lrorn 0.52 to 1.92 u
ha. respectively over the years lrom
1951 to 2012 (Fig. 2). lt has been
observed that farm polver avaiiabil-
ity and tbod grain productivity have

a direct relationship (rr : 0.986)
during the last six decades (Fig. 2).

Similar trend rvas observed by Giles
(1975). The predicted values of farnr
porver availability and prodr-rctivitl,
in India are 2.2 kWha and 2.3 t/ha.
respectively fbr the year 2020.

Status of Farm Mechanization
The Indian agricultural equip-

ment market is experiencing a rapid
growth r'vith expected strong poten-
tial for future grou,th as well. The
demand tbr agricultural rnachinery
in Asia-Pacific region was more
than twice than in any other region.
In Asia-Pacific region. India has
remained onc of the prirnary na-
tions which fuelled the growth ol
the market fbr tractors, pou,er tillers
and agricultural equipment.

Tractor antl power tiller
The sale ol tractors in India has

gro\\rn at a CAGR of 10.64 % fiom
211"156 in 2001-02 to 661.,131 in
20\2-13 during the last 11 years.
The Indian tractor market has tra-
ditionally been dominated by 23-

-?0 kW tractor segment. Based on

the pou'er, sale of tractors in lndia
during the last l3 year is shown in
Fig. 3. The trend shou.s that sale of
more than 37 kW tractors increased
lrom 7.3 % to 13.8 0% during t1.re last
thirteen years (2000-2013). Simi-
larly. the sale oftractors in the range
of3l-37 kW increased fiom 1,1.1 to
36.1 % during the same period. lt
indicates that requirement of higher
po\ver category tractors in India
increased lor using high capacity
rrachines on custon hiring basis.
During the same period. the sale o1'

medium power tractors (23-30 kW)
decreased liom 55.0 to 210.4 9,i, and

lorv power tractors (15-22 kW) fiom
23.0 to 6.3 %. The sale ol less than

1 960

15 kW tractors was only 3.13 9c :
ing 2012-13. The present trer-
sale of tractors in different po

range in India indicates the hig:,
share of 40.4 % for 23-30 kW c''
gory tractors . Haryata state of h::
has the highest tractor density oi
tractors per thousand hectare of :,
sown area and followed by Pun -
(76),Uttar Pradesh (51), Bihar l--
and Tamil Nadu (43) states. Ove::
tractor density per thousand hect..
of net sown area in India is 33. T
lowest tractor density is in Kere
(4) and followed by Assam (9), ar:

West Bengal (17) among the stat.
oflndia.

The relationship between tract:

Fig. 2 Trend of farm power and agricultural productivity from 1952 to 2012

1
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--rl : :. ,r. : : 1,.a:1\ -,., iI 1lta-iOr

:.,r:es a,i il;.-.t -s shou n rn Fig. -1.

- .rc line-s oi ar elage tractol' densit-v

-:-1 rracrc'rLs i000 ha) and average
' ..dsLain productir it1,, 12.06 t/ha)
::. sllperimposed on Fig. .1 to di-

ie t lrerc states into lou r categories
;'.. hish tractor density and high

. reld. high tractor density and low
ield. lou'tractor density and low

,, ield and low tractor density and
rrgh yield. The lirst category was of
.rish tractor density and high yield
.tates of Haryana, Punjab. Tamil
\adu (TN), Uttar Pradesh (UP) and
\ndhra Pradesh (AP). These states
,rtilized maximum tractor pou.er fbr
rncreasing productivity. The second
.ategory is lou,. tractor densitv and
high yield states such as West Ben-
gal (WB) and Kerala. This indicated
that these states utilized more human
and animal power sources than trac-
tor power source. The third catesory
rs high tractor density and lou, vield
states of Bihar and Gujarat. This
nray be because of lack ol ar,r'are-
ness or1 agricultural machinerr, and
tractor usage. The foulth categor-v is
of- low tractor density and 1or.r, r'ield
in eight states ol Assam. Hintachal
Pradesh (HP), Odisha. N.,laharashtra
(MH), Jamn-ru & Kashn.rir (J & K),
Madhya Pradesh (MP). Rajasthan

Name of machinery
Tractor

Povu er ti11er

Clombine harvester

Thresher

Rotavator

Rice transplanter
Walking type
Riding type

Self-propelled vertical
con\reyor reaper

Zero ti1l secd drill
Multi -crop planter

Laser land leveller
Porver rveeder

Approximate cost, US $

(RJ) and Karnataka. This may be
due to resource poor farmers and
low larm porver availability in these
states.

The current market lor power ti1-
lers in India is estimated at 56.000
numbers during 2013-14. The
market fbr porver tillers in India is
rnainly concentrated in the eastern
and southern parts of the cotintrv
owing to the small land holdings
per farmer in these regions and
high cultivation of rice crops. Over-
all pou,er tiller density is 2.21 per
thor-rsand hectare of net sown area.
The power tillers market in India
is dominated by two piayers from

7.000-12.000

2.100

22.000-5.000

1,600-2,500

1,300-2,000

2,-500-.+,200
j,3 00- 16,600

1.300-2,000

750-850

850-1,000

5,800-6,500

8,500

south lndia these are VST Tillers
Tractors Ltd., Bengahlru (Karna-
taka) and Kerala Agro Machinery
Corporation Ltd. (KAMCO), Athani
(Kerala).

Farm machinery
The combine harvesters market

in India is estimated at 4"000-5,000
units annuall1, by sales u,hich have
grown at a CAGR ol 28 % since
2000. The tracror tnounred combine
harvesters occupy around 60 % of
the total combine harvesters market
in lndia and is mainly concentrated
in southern states viz. Tarnil Nadu.
Kerala. Andhra Pradesh and Kar-
nataka of the countr), on custom

hiring. This is follou,ed bi, self-
propelled combine harvesters
which represent zl0 % ol the
market. Tractor operated com-
bine harvester. costing about
60-10 % of the self propelled
combine are ou.ned individually
by farmers with large size tarms
(> 4 ha). The sell-propelled
combines are largely owned
by custom-hiring contractors
(Singh. 2004). Punjab, Haryana
and Tamil Nadu states have a

strong presence in the combine
han ester market in India.

Table 4 presents the nrar-
kel or err icu ol' the major
agricultural machinery used
in India. From the table it is
estimated that the highest an-
nual requirement rs 100"000 for

600.000

56,000

4,000-5,000

100,000

60,000-80.000

1,500-1.600

4,000-5.000

25,000-30.000

1,000-2,000

3.000-4.000

25.000

Fig. 4 Tractor density and productivity in different states oflndia

Low tractor density and high/
average yield 12 stdrges)

?JO

300 :

Hieh tractor densrtv and hrgh _vield
() slilges)

4.5n

40!

1.00

-^ 2.5S

9 2i0
o
F. t.5o

$-.a.ilA.P.-. -.-.* 2.3S?$ * 2 ]?UP

s l.B4cujffir
1.64 r&l(

''e 
144Brha

+ r1

High tractor densitv and lor.l yrelcl
(2 Itages;

s.50

0.0{r

30.0 4(:.0 50.s 60.$

Tractor density, number/1000 ha
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threshers and followed bY 60,000-

80,000 for rotavator, and 25,000 for
power weeder. Light weight Power
weeders are also required for hiliy
terrains. In case of market growth
per annum, the highest growth of 50
0% was for rice transplanter. It has

been observed that the sale of high
cost machinery like combine, laser

guided land 1evel1er and rice trans-
planter is growing fast on custom

hiring mode due to more demand.

The market for threshers (multi-
crop and paddy), rotavator, planters

ard zero till dril1 in India is highiy
un-organized and is dominated bY

large number of small and medium

scale enterprises (SMEs) located
majorly in the states of Punjab,
Haryana, Uttar Pradesh, Bihar,
Madhya Pradesh, Gujarat, Maha-
rashtra, Tamil Nadu and Andhra
Pradesh. The luture growth of the

threshers market is estimated at a
CAGR of 10 % and trend is towards

use oftractor operated high capacity
threshers on custom hiring mode'

The rotavators are being considered

better than the conventional tillage
equipment among the Indian farm-
ers. The rotavators market in India
is growing at a CAGR of 20 ok.

This equipment saves considerable
amount of fuel and accomPlishes
soil pulverization in short time.

The market for self-ProPelled
(walking and riding type) rice trans-
planters in India was almost nil 5-6

years back as the rice transplanta-

tion was done completelY manuallY

with the use of labour. PresentlY,

many companies in India are im-
porting rice transplanters from
China and Korea and marketing
them in all regions of countrY. The

rice transplanters market in India
has grown from about 550 in 2008-

09 to 1,500-1,600 units it 2013-14.

The industry is expected to grow
by more than 50 Yo h 2014-15 wrth
Chhattisgarh, Odisha, Bihar and

southern states showing Positive
sign of adoption of technologY.

The zero till drill is preferred bY

farmers from Indo Gangetic Plains

particularly in northern states of
Indiaviz Punjab, Haryana and Uttar
Pradesh. The sale of zero till drill in
India is around 25,000-30,000 Per
annum in rice-wheat croPPing sYs-

tem due to limited time available for
sowing of wheat after rice harvest-

ing.

Challenges in Farm Mechanization
Farm Mechanization in India is

still in its early stages during the

last two decades and is onlY able

to achieve a meagre growth rate of
less than 5 Yo.Even though, higher

share of labour (55 %) with lesser

contribution to GDP (14 %') with
overall mechanization level of 40-

45 o/o makes farming in India less

remunerative. The level of mecha-

nization in India is still lower than

United State (95 7o), Western Eu-

rope (95 %), Russia (80 %), Braztl
(75 %) and China (57 %) (RenPu,

2014). The average farm Power
availability in the country is still
at a low level as compared to other

developing countries like China,
Korea and Japan. Unlike other ag-

ricultural sectors, farm mechaniza-
tion sector in India has a far more

complex structural composition. It
is facing various challenges related

to farm machinery and equiPment,

technology, markets, oPerations,
legislation, policy framework and

other related areas. Land size, crop-
ping pattern, market Price of croPs

including Minimum SuPPort Price
(MSP), availability of labour and

cost of labour are the major factors

deciding the agricultural mecha-

nizalior"r. These challenges pose a
serious impediment to the growth
of the industry and agricuiture. The

key challenges faced by the farm
mechanization in India (Mehta and

Pajnoo, 2013) are as follows.
7. The average farm size in India

is small (1.16 ha) as compared to
the European Union (14 ha) and the

United States (170 ha). Therefore,
there will be little mechanization
unless machines apProPriate for
small holdings are made available.

Due to small size of land hold.:'-
it is difficult for the farmers to ,.

machinery. As a result, the ben.-
of mechanization are enjoYec

only a section of the farmers i'

have large farm holdings.
2. Mechanizing small and n:

contiguous group of small farm.
against 'economies of scale' esP,

cially for operations iike land prep

ration and harvesting. With cont,:

ued shrinkage in average farm siz.

more farms will fall into the adver,

category thereby making individu-
ownership of agricultural machr:

ery progressively more uneconon'.

cal.
3. The major constraint of ir:'

creasing agricultural production an.

productivity is the inadequacy c

farm power and machinery with th.
farmers. The average farm Poue:
availability needs to be increasec

to minimum 2.5 kWha to assutc

timeliness and quality in field op-

erations, undertake heavY fielc
operations like sub-soiling, chisel-

ing, deep ploughing and summer
ploughing.

4. Matching equiPment for trac-

tors, power tillers and other Prime
movers are either not available or

farmers make inappropriate selec-

tion in the absence of ProPer guid-

ance, resulting in fuel wastage and

high cost of production.
5. Almost 90 oh of tractors are

sold in India with the assistance of
some financial institution. Sale of
farm machinery is driven by factors

like financial support, limit of fund-

ing (in terms of percentage of the

cost), funding/financing institution
and the applicant's proflle (deciding

the credibility ofthe loanee).

6. The high cost and energY ef-

ficient farm machinery are capital
intensive and majority of Indian
farmers are not able to acquire these

assets due to shortage of caPital
with them.

7. Cropping pattern decides the

extent of mechanization required for
timely operations and achieving op-

timum results. The scope of mecha-
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nization increases with intensive
cropping pattern. Price realized by

the crop is also an important factor,

as it indicates the cash in hand for

the farmer.
8. Hill agriculture, which covers

about 20 ok of cultivated land, has

little access to mechanization. This

situation has to be imProved bY de-

veloping and promoting Package of
technology for mechanization of hill
agriculture to achieve higher pro-

ductivity.
9. There are wide technologY gaPs

in meeting the needs of various
cropping systems and regions. The

Indian farmers have limited access

to the latest equipment and technol-

ogy. Further, there is little feedback

from the farmers for Product im-
provement and product acceptance.

10. The quality of farm imPle-
ments and machinerY manufactured

by smali scale industries in the

country is generally not of desired

standard resulting in poor-quality
work, longer down time, low outPut

and high operational cost. The qual-

ity of equipment has to be improved'

11.The after sales service ollarm
machinery is the other concern in

India as the majority of farmers are

cost conscious. There are inade-
quate service centers for proper up-

keep o[the machinerY.

Strategy for Mechanization of In-
dian Agriculture

Agricultural mechani zatton
should contribute to sustainable in-

crease in productivity and cropping

intensity so that the planned growth

rates in agricultural production are

achieved. Mechanization is capital

intensive and substantial sums have

been invested in our country. In the

absence ofgood planning and direc-

tion, investment on mechanization
may not yield the expected results'

India adopts a PolicY of selective

mechanization under diverse condi-

tions, which makes the agricultural
mechanization a chailenging task.

An appropriate mechanization tech-

nology suiting to the needs of the

farmers is required to be adoPted'

This may be achieved bY following
a few points as mentioned below.

7. The widely fragmented and

scattered land holdings in manY

parts ofthe country need to be con-

solidated (virtual or real) to give ac-

cess for their owners to the benefits

of agricultural mechanization.
2. There is a need to have more

interaction among the farmers,
research and develoPment work-
ers, departments of agriculture and

industry to make farm machinerY

research and develoPment base

stronger.
3. To achieve higher Production

levels, the quality of operations like

seedbed preparation, sowing, aP-

plication of fertilizer, chemicals and

irrigation water, weeding, harvest-

ing and threshing will have to be

improved by using precision and ef-

ficient equipment.

4. The rice transPlanting oPera-

tion can be mechanised by introduc-

tion of self-propelled walking type

rice transplanters on small and me-

dium land holdings. The riding type

rice transplanter may be introduced

on large size land holdings on cus-

tom hiring basis (Mehta and Pajnoo,

2013).

5. The benefits of agricultural
mechanization should be extended

to all categories of farmers with due

consideration to small and marginal
farmers, to all croPPing sYstems

including horticultural crops and to

all regions ofthe country especially

the rainfed areas.

6. There is a need to innovate
custom service or a rental model
by institutionalizaliort for high cost

farm machinery such as combine
harvester, sugarcane harvester, po-

tato combine, PaddY transPlanter,
laser guided land leveller, rotavator

etc. and can be adoPted bY Private
players or State or Central Organi-
zations in major Production hubs.

7. The high caPacitY rice com-

bines may be introduced to PaddY
growing areas on custom hiring ba-

sis. It will help in timely harvesting

and better 1 ield ofpadd\ crop.

8. Medium and large scale fhlm-
ers may be provided rvith Govt.
subsidies to encourage thenl to buv

and to apply advanced tredium and

high size machinery such as cotton

picker, rice transplanter. sugarcane

harvester and combil.re harvester on

their fields (Mehta and Pajnoo, 2013).

9. The larm machinerY bank maY

be established for n.rachines be-

ing manr-rf-actured elseu'here in the

countr.v and sr-rpply to users/farmers

on custotll hirilrg nrode.

10. Provision may be made for
speciai credit support at lolver inter-

est rates to rural individuals, ventur-

ing into entrcpreneurial use of larm
machinery through cllstolll hiring
(Mehta and Pajnoo. 2013).

11. Nlanulacturing units that are

set-up ir.r areas u'ith lower mecha-

nizaticln needs to be supported by
extending tax and dutY soPs. This
rvould result in easier reach ot- the

equipment to larmers in those areas

(Mehta and Pajnoo, 2013).

12. Tl'tere is a need for qual-
ity manufacturing and afler sales

support fbr reliabillty of larm ma-

chinery. This may be achieved bY

streamlining of testing procedure.

training of engineers and conduct-

ing testing of farm equiPment f-or

standardisation and quality control

in tarm equipn-rent rnanutacturing.
1J. There is a need fbr strengthen-

irrg training progralttmes al various

lerels arrd lor dill'erent cateB.ories

of people on operation. repair ar.rd

maintenance of agricultural ma-

chinery. tractors, power tillers, rice

transplanters, combines etc. and for

t ransler ot'tech nologl.
14. The quaiity of lif-e and rvork

environment of fanr, ers/f'arm wom-

en need to be improved. Their work
involves considerable drudgerY
and discomtorr. ProPer ergonomic

designs of agriculturai eqr-ripment,

incorporating latest safety measLlres

and 'comfbrt 1-eatures' should be

r.r.rade available.
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Conclusions

The production and productivity
in lndian agricuiture cannot be en-

hanced by primitive and traditional
practices of farming. The average

f-arm size in India is 1.16 ha and

rneclranizing. small arrd non-corrtig-
uous group of small farms is against
'economies of scale' especially fbr
operations like land preparation and

harvesting. With continued shrink-
age in average tarm size, more lbrms
rvill lall into the adverse category
thereby making individual owner-
ship of agricultural machinerv pro-
gressively more uneconomical.

The combine share ol agricuiturai
workers and drar-Lght animals in to-
tal farm power availability in India
reduced fron, 60.8 o/o in l9ll-72
to l0.l % in2012-13. The average

tarm porver availability needs to be

increased fiom 1.84 to 2.5 kWha by

).025 t.o assure timeliness and qual-
ity in field operations. Therefbre,
India adopts a policy of selective
n.rechanization under diverse condi-
tions, which makes the agricultural
meci.ranization a challenging task.

The widely lragmented and scat-

tered land holdings in many parts of
the country need to be consolidated

to give access tbr their owners to the

benelits of agricultural mechaniza-
tion. The small farms can be rnecha-

nised by use of improved manttal
toois and animal drarvn farm equip-
ment on individual ownership basis

or high capacity farm machinery on

custom hiring basis. Medium and

large scale farmers nray be provided
u,itl.r Govt. sLrbsidies to encourage
them to buy and to appiy advanced

n.redir-Lm and high capacity machin-
e11 such as cotton picker. rice trans-
planter. sLrgarcane harvester and
combine harvester on their fields.
The farm machinery bank may
be established in lou' farm power
availabrlity region for machines be-

ing manufactured elservhere in the

country. There is a need to innovate
custom service or a rental model
by institutionalization for high cost

farn, machinery and can be adopted

by private players or Governmental
organizations in major production
hubs. The quality manufhctr-Lring
ar.rd after sales support tbr farrr-r

machinery are also needed for reli-
ability of thrm machinery.
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