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I. INTRODUCTION
 

A significant rise in the food production of India will have to
 

be achieved through increases in agricultural productivity as most of
 

the arable land in the country is already under cultivation. This
 

study attempts to indicate the contribution which agricultural machinery
 

and implements can make to increasing agricultural productivity, the
 

relative importance of different typcs of machinery, and the problems
 

involved in their production both in the present and in the future,
 

particularly in regard to Soaroe foreign exchange. 

Non-riachinery inputs such as fertilizers, pesticides and improved
 

seeds are not included in this study, although they are important for
 

improving yields. Also excluded is food processing equipment which
 

does not directly relate to increasing production per acre. Most of
 

the requirements for equipment discussed below are taken from prelimi

nary Fourth Plan documents which have yet to be approved either by the
 

Center or by the State governments. Requirements and goals are still
 

subject to considerable change.
 



II. SUMMARY
 

The inputs of equipment from agro-based industries, excluding that
 

mentioned above, are those used in irrigation, tractors, implements, and
 

sprayers and airplanes for plant protection. r_ea , one of the
 

most important features of the Indian agricultural program is minor
 

irrigation. "t has the advantage of low cost, speedy results, and
 

ownership and control of equipment by individual farmers with maximum
 

incentive to make their investments pay. Irrigated land can raise
 

production per acre by allowing a more intensive use of each aore
 

through additional cropping as well as promoting higher yields per acre
 

from each crop planted. Moreover, there is ample scope for an increase
 

in minor irrigation. In 1960/61 lhe ratio of area irrigated (both
 

major and minor) to area sown was 16.3 percent. Of the total irrigated
 

area about 63 percent, or 38 million acres, was covered by minor irriga

tion. The target tentatively fixed for the Fourth Plan is 16 million
 

additional acres, or a net increase of 9.3 million acres. This is
 

substantially below the potential, but over 3 million acres more than
 

the Third Plan target. There are numerous possible bottlenecks to the
 

achievement of this goal such as locating suitable ground water resources,
 

training of farmers, and the availability of electricity as well as minor 

irrigation equipment. 

The industries producin_eguipnent for minor irriationmaxecon

centrated in three main centers: theCalcutta area Bombay-Poona. and
 

Coimbatore, Madras. About 400 power rigs, including those for replace

ment, will be required in the Fourth Plan. There are virtually none
 

produced in the country and the present foreign exchange crisis: is
 

making it difficult to secure them. It is estimated that about 425
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air compressor units used in drilling wells will be required from
 

domestic producers. No doubt some heavy compressors will have to be
 

imported. As of the first of -the year, the Third Plan target for power
 

driven pumps was exceeded with a production of 168,000 pumps, not includ

ing those in the small-scale sector. It is estimated that 80 percent
 

of these pumps are utilized for minor irrigation. Total Fourth Plan
 

demand for piuvps for irrigation has been assessed at 560,000. The
 

original figure was set at 700,000 but was 
 scaled dowm on the irsistance
 

of electricity advisors who were concerned about possible delays in 3
 

rural electrification programs.
 

Despite the general adequacies of indigenous capacities, certain
 

varieties of pumps require a long waiting period, and a number of pumps
 

unsuited to well requirements arc being utilized. The number of elec

tric motors required for pumping will depend upon the rate of build-up
 

in power generation and rural electrification. Their estimated require

ment in the Fourth Plan is 350,000 which can be met indigenously. The
 

total Fourth Plan requirement for stationary diesel engines, rlso used
 

in irrigation pumps, is estimated at 200,000. 
The supply will primarily
 

be indigenous, except for a limited number of large engines for lift
 

irrigation from rivers and streams.
 

By far the largest amount of foreign exchange allocated for minor
 

irrigation is for steel pipes, which for the total Fourth Plan outlay
 

is Rs. 8 crores. This will meet an estimated 25 percent of requirements.
 

Fiberglass pipes would be much cheaper and more durable, but little, if
 

any, are produced in the country. About 75 percent of the earthmoving
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equipment required would have to be imported at about Rs. 2.5 crores 

worth of foreign exchange for total Fourth Plan outlay. Some scienti

fic and investigation equipment for the survey of water resources,
 

etc., will also have to be imported.
 

A second area of support by agre-based industries lies in plant
 

protection equipment. According to the GOI, animal pests cause about
 

10 percent loss of crop while diseases,, weeds and parasitic flowering
 

plants account for a similar loss. Increased irrigation, greater use
 

of fertilizers and improved seeds, and other measures to increase
 

crop yields, by the same token, iiay promote the growth of pests and
 

plant diseases. This requires greater stress on plant protection.
 

In 1963/64 about 30 million acres were treated with plant protection 

measures versus a Third Plan target of 40 nillion acres. The Fourth
 

Plan targ-t provides for more than a five-fold increase in coverage to
 

210 million acres. Bottleiecks to the achievement of plant prote',tion
 

targets have been lack of trained personnel, pesticides and plant
 

protection equipment.
 

With regard to the latter, in the large-scale sector there are 

only 3 units (located in Bombay, Madras and Calcutta) producing manual 

and power sprayers. In addition there is at least one small-scale 

unit producing manually-operated sprayers in each state. About 97 

percent of the manual sprayers are sold to the government, and then 

resold to the farmers by State Governaent extension agencies at 

subsidized rates or rented at nominal rates. The percentage sold and
 

leased to the farmers or kept by the State Governments varies from 
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State to State. The large-scale industry at present can produce about
 

200,000 manual sprayers per year on a one-shift basis. The current
 

Fourth Plan estimate of requirements is 1,500,000 reaching a produc

tion of 900,000 in 1968/69 to meet requirements. It is proposed that
 

manually operated sprayers should cover half the acreage to be protected. 

Shortages of brass may impede production unless substitute materials can
 

be found or import allocations increased.
 

Increased attention is being given to the production of knapsack
 

power sprayers becuase they can cover a much larger acreage per day,
 

and timeliness of operations is often crucial for controlling the spread
 

of the pest damage. The Fourth Plan target for knapsack sprayers requires
 

a production of 125,000 in the year 1968/69. One company in Bombay
 

produced 2,250 last year and they no,.wr have 2,400 units in stock waiting 

fitting of iimported engines since the required 1.75 to 3 HP gasoline 

engines are not produced in the country,. Thus, the main bottleneck 

will b. the supply o, motors. Three companies have been given licences 

for their manufacture but a tim:e lag of at least two years will be 

required. Meanwhile, about 10,500 knapsack sprayers are to be imported 

this year.
 

Conventional power sprayers ,7hich are less mobile are also produced 

in the country with domestic supply cf engines (3-4 HP). However, the 

Fourth Plan target for sprayers of this type is only 16,000 per year.
 

Airplane spraying is reccmmended as part of the plant protection program 

to cover large areas in short periods of time and with greater effective

ness. At present there are about 17 planes and helicopters for this 
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purpose, but only 9 or 10 are operativc. It is proposed in the Fourth
 

Plan that 4.6 milli.,n acres per year be treated using 118 aircraft. 

AID is planning t, assist in this act,vity. Tho greatest bottleneck
 

is uxpected to be thu training of pcrsonnrl t,, operate- th.2 planes. 

Still another imprtant input fr_. ,i agrTo-based industries is that 

of tractors and implements fr soil preparatin, planting seeds, harvest

ing, etc. Hand and aniuml-drawn inplc.icnts still largely dominate agri

cultural equipment production in India. Many of these arc made in small 

village blacksjiiith sh.ps. Hox', .:ve the-re arc ab.aut 55 units manufacturing 

traditional and iopiioved iupl .oents in The large-scale sector with an 

estiiated 31,000 t-inns of capaciy in terms of st eel consum.pticn. The 

highest c oncentrati)n -f i.plccnts ,.nfacturers, including7 those in 

the small scaleU s,,.ctorarL in _nc-f the mst progressive agricultural 

states, viz., the Punjab. Prducti ;n is hindered by shortages of 

special stcel, particularly high carbon and alloy steels which are 

generally nut produced in India. It is to be n.ted that the use Cf 

tract ,r-dra'mn impl-icnts can substantially increase efficiency in agri

cultural operations by pulverizing the_ s.oil more deeply, placing seed 

and fertilizer morc efficiently and cxpediting these operations to take 

advantage of teiporary s .il or wather c; nditi-ns. The employment of 

tractors will also involv substantial saving in food available for 

human consumption by replacing builocks. 

Pr,ductirfn ._iAtract rs in India began in 1960 and by 1964 reachcd 

3,152 units plants in Fari-daa 2), 'Mdras and Bar da. However, 

this was still far less than the Third Plan goal of 10,000. Demand is 
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estimated by one manufacturer to be 2.5 times current production. Since 

all the tractors have high import content, production has been styriied by
 

foreign exchange shortages. The Foua'th Plan goal .-,f tract-)r Producto 

is 40,000. Licences have so) far been .given for expansion to a capacity 

of 27,000. The government is considering manufacturing tractors of less 

than 20 HP as none are now produced) and it hopes thereby to induce 

lower prices. There is a great shortagc of spare parts flr tractors 

at present. A GOI -.fficial estimated that -ut of 40,000 tractors 

existing in the c-,untry half were lying idle for lack -f parts. 



III. 	MINOR IRRIGATION EQUIPMENT
 

A. 	 Achievements and Goals 

One of the -iost impor-etant features of the Indian agricultural 

program is minor irrigation. Irrigaed land can raise productiv..,ty
 

per acre by allowinE, a more intensive use of each acre through addi

tional cropping. It can assure a highur yield per acre from the crops
 

now produced and at opens opportunities for farmers to shift to better
 

crops. Minor irrigation has the. advantage of. cDsts,C and possible
 

omership and coa ntrc,l of equipment, such as punips and tubcwells, by 

the individual farmer. When th- tubuizlls or canals are controlled 

by the governmient, reportedly bribery and the auctioning of water to 

the highest bidder often akes the supply of water uncertain, so that 

the farmer d,es not adequately propare his fields for it. The timing 

of supplies oi ,ater are often not in accordance with the needs of the 

farmer. He is als- njt given -the pr-:per training for its use. 

In 1961 the ratio _f area irriLra ted from both major and minor 

irrigation to the area sown .yas L,.3 percL.nt. Miner irrigation 

accounted for 37.% -:oillion net acres - 62.7 purcent of the total. 

The net area sovrn in that year was 323 ,iillion acres and -the crop 

area sown w:as 376 million acres. 

Groat emphasis was givcn to minor irrigation in the Third Plan

and the Working Group for Minjr Irrigation estiTc.ated that the Third Plan 

goal of benefitting 12.8 million acres (net addition of 6.8 million acres) 

http:percL.nt


will be achieved in full. It has also been estimated by the Ministry
 

of Food & Agriculture that the long teri potential for the development 

.of iinor irriatin is 75 willin acres, including 30 million acres 

from s rface water and 45 :illion acres fro.-' groundvater. It is 

proposed that as much land should be covered in the Fourth Plan as 

possible. The total target tcntatively fixed by the above Working 

Group is 16 million acres with 12.6 million acres of new irrigatin, 

and a net addition .-;f 9.3 milli:o acres acc-ounting for depreciation 

of formerly irrigatcd areas (due to- ,iaterlogging and increased salinity) 

and the i-pr-vceient of formerly irrigated areas. This would raise the 

level ,of net niinDr irrigatin coverage fro,1 44.6 million acres at the 

end of the Third Plan to 53.9 illi :n acres at the end of the Fourth 

Plan. However, intensive survey and investigation of water resources 

will be requircd along,, with pr:oper coordination ith ioediuu and major 

irrigatin vi'rks, before these scholies can be realized. There are 

numerous potential bottlenceks to the achiuvement of irrigati.n goals, 

especially the above. The training of the farmers in the use of irriga

tion facilities is alsD crucial as .iuch- of the current facilities are 

either not utilized or water is wasted. The Director of Agricultural 

Engineering at Pusa Institute osti.mates that 80 percent of milnor 

irrigation water is wasted. Availability of electricity and equipment, 

such as pipes and drilling rigs miay als- h.ld up irrigation plans. 

1 	 GOI, Ministry of Food & AgriculLure, Report of the Working Group 

for f )rmulitin -f Fourth Five Year Plan ProDposals on Minor Irrigation.JI , 

http:Irrigation.JI
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B. Equilment Presently Pr'oduced and Requirements
 

The equipment required will be considered in the light of the 

tentative Fourth Plan a ;els for minor irrigration as set f ,rth above. 

This includes drilling rigs, air compressors, power driven pmIps, 

electric m)tors, diesel enzincs, eartn:ioving equilient transport 

equipment and scientific and investigation equipment. The industries 

producing this equipaent iLn 1963 were concentrated in three main centers: 

the Calcutta area, Bo,nbav,!-P.ona, and Coibatore, MarCas. There are also 

a nufiber of producers in the Punjab and U.P. as iiay be seen Map I page 
1 

11. Much of the equipm-ent is imported, especially pipes, drilling equip

ment and earth-moving cqu.p.:cnt. Acc Drding t:* vari us experts, the Indian 

government is noL up t, date on nodern cheaper and vore pro)ductive equip

ment for minc.r irrigation and both the indicnous and .ho inported 

equi. ment -tends to be out of date, and/or expensivc. 

1. Drilling( ri s - Drilling rigs are required for boring in viells 

especially where the substratuij, is roclky or otherwise difficult to bore. 

About 25 percent of' the drillinu in the Fourth Plan is assumed to require 

power rigs. This would require the supply of about 400 rigs, of wrhich 

ab out 360 wold have to be imported, including replacement of about 40 

existing rigs. There are virtually no power rigs for minor irrigation 

now produced in the country except very small ones produced by Voltas, 

and according to an Irrigation Advisor in the Ministry of Food & Agriculture
 

The producers located on the -map are th:,sc hich existed in 1963, the 
latest year for which lists of producers are available. Thus the number 
of units does not c.incide with those in pr-,duction in 1964. 
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no licences have yet been issued for the production of these rigs. The
 

variety of sizes and types required would .iake their production infeasible. 

The present foreign exchange crisis is making it difficulL to secure rigs 

for minor irrigation - many of these rigs are iported from the U.S.A. 

The Advisor indicated that the Third Plan goals would not be reached for 

this reason although the Working Group report states that they will be 

reached. The type of rigs requircd are generally 6"1 to 8' in diameter 

capable of drilling to 600' according to th. Director of Agricultural 

Engineering at lusa.
 

2. Air coprcss )rs - Air compressors are used for drilling holes in wells 

for the purp::se of blasting. It has boen estimated by the above-mentioned 

Working Gro.up that about 425 compressors would be required in the Fourth 

Plan and all could be supplied fri domestic producers. Eight units 

produced almost 3,000 air compressors in 1964, howevcr, they are utilized 

for purposes cther than minor irrigatin. N-, foreign exchange has been 

allocated in the Wrking Group report for air comprcssors, but the 

Irrigation Advisor indicated that some heavy compressors would have to 

be imprted. Foreign exchange will also be required f'r domestic produc

tion of air compressors. Kirloskar Pneu-atic Company, for instance, must 

import about 10 percent ;f the pa1rts, including gaugcs. Th2 Working Group 

never takes into acc .unt foreign exchange required for components for 

domestic production. See Ma~p lon page 11 f,r the locati.n of the producers 

-f air c.ipressors. 
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3. Pzvier driven puizps - Power pum:ps as opposed to Persian wheels n~t 

only increase the cffLnCt vc ,ater .utput f wells, but als-i help to 

release bullock power required for ether agricultural .;porations. As 

zf the first -'f the year, the punip industry in India had already 

exceeded the Third Plan target of 150,000 pmips wuith over a year to go 

and this total does n-;t include pui. ips produced in the somall-sccle sector 

(estimated t_-, be 50,000 per year by a large scale piu1ip producer, Jyoti 

Ltd.) Large scale production in 1964 ,as 168,000 puzips and i tu is istil-'ated 

that 80 percent of all power ,,u-ps ;anufactured (i.e., 175,006) are used 

for irrigation. Moreover, in 1964 L:i:ost Rs. 2 .. lili-n w,',rth ,ere 

exported. Hcwver, India still ir:ported aL-nost Rs. 4 crores of punps 

and spare parts -)f pv.ps last yeor. It is not known if any -f these 

imported pjjips were utilized for ,oinlr irrigati n, bu the Central 

Adviser Cuncil f Industrit Rcp.,rt 'fJanuary 1965 stated that ao 
. acooring
 

pum-ps fiay now be iap-rted f, r aricultural purposes. Nevertheless/to 

the Director _f Agricultural Engineering at Pusa, nany types which are 

not produced in India are in de;Iand. 

Demand 'Lor powcr pu i-s C-,r agricultural purposes f -r the entire 

Fourth Plan period is currentl-Y assessed at onl-y 560,000 by the Working 

Group. Deoiand was iriginally set at 700,000 but was scaled d-wm on the 

insistence )f electricity advisors .cre cha ncerned about pssible 

delays in nlectrificai.n The Officerrural pragra.s. Jevelopo.Icnt for 

pumps in the rCTD said that licences for new un-its -r for expansion of 

existing capacity will not be issued until Fourth Plan requirements are 

definitely set, hoever the industry is not on the banned list for 

licencing through December, 1965.
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According to Pusa cIso, the pumps utilized do not fit the capacity 

of tubewvells in .hich they are placed as they miust be ordered so far 

ahead of tiic that adequate testing of groundwater resources is not 

possible. Orders for seiu pumps at present require a five year waiting 

period, especially for soiic types of turbine pjumps which are in less 

abundance. Jyoti Ltd., a producer of both types of pumps,is booked up 

for 12 to 15 .ionths for -horizontal pumps and 16 to 18 m-nths for turbine 

puips. The Companj; however, is uxporting about 25 percent of its pumps 

and hopes to export 50 percent next year in order to obtain foreign 

exchange fDr expansio)n of capacity. They presently can w,,ork only one 

shift f.or lack of balancing equi.,ent. 

There are 63 comanies registreed with the DGTD producing power 

driven pumps, but IMany of them, arc quite small. The production and 

capacity of each unit are classified information. The map C'n page 11 

gives the location of those firiis ihich produce mostly for agriculture. 

Production is fairl- heaily concentrated in Coimbatorc, Madras, where 

in 1960, 22 of th. 48 companies were located. As may be seen fiom the 

map there is also a large c oncentration of electric miotor production in 

Coimnbatore. Many fir-rs produce both pumps and electric hvotors.
 

The unit which produces the largest number of r.-munps (centrifugal) 

is Kirloskar Pros., Ltd., South Satara, Maharashtra. Jyoti Ltd., 

produces a fairly large numbcr :f both centrifugal and turbirn pumps. 

According to Pusa, these tw) cympanics could produce three to four times 

what they are producing now with present installed capacity but are not 

given allocations )f coipcr f,r gun ctal bearings and high carbon steel 

for shafts. At Jyoti, Ltd., turbine pumips havc an import content of abouU 
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18 percent and centrifugal pu:ips prhaps ;nly 3 to 4 percent according 

to their sales Towanar-er. Howvover, sinc( Jyoti and Ki.tlskar export piuips, 

the ]?robleo. would scc., ti be less that _f fc.reign oxchangc for cxip:onents 

than for balancing equipcunt f,.-r tvi shift production. Another comapany, 

Forgo and Bloojar Co., Aho.idabad) produces 100 centrifugal j~rups per day 

most of the year .;n me shift and 200 pur day in the season of high demand 

operating -,n 3 shifts. They say they could produce 250 per day with 

existing iiachinery but that denand for their pumps is not that high. 

At present there is only a n _ .:iunth waiting .-criod at this Company. The 

tw) larger com.panics estinate that demand is rapicily increasing and that 

Fourth Plan g.oals should bc hieher. From thu, ab.,vu, this w:'uld s(eeo 

the best c .nclusi:n. 

4. Electric motors - The number f electric motrs required for 

irrigati;,onal pui;:iping depends upo'n thu rate of build-up in power generation 

and rural electrificatin. The total nu:uiber ,:)f electric motors required 

for minor irrigation in the Fourth Plan has been estiated by the Working 

Group to,nu..ber around 350,000 of different sizes. It says that foreign
 

exchange .n-unting to about Rs. 10 lakhs may be required for replaceoment 

of some of the existing electric motor installatins of very high HP on 

lift irrigation schemes, but otberise all the mot-rs c-uld be ranufactured 

in India. A total of 206,400 electric mDtors (total of 1.32 milli.-,n HP) 

were manufactured by 27 units last year. The number if units in the 

small scale sector in 1959 was 74 with a capacity of 266,000 HP and a 

production of 70,064 numbers. The industry in the large scale sector 

is concentrated in Madras State where 11 of the 27 are located. Map 1 
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on page ii shows the location -)f these units. According to the Director 

3f Agricultural Engineering at Pusa the supply :,f electric ,:itors for 

pumops can easily keep up with deo,.and. M're wrrisxie is progress in 

rural electrification. There c suld, hwever, be difficulty due to the 

problen of obtaining c Dpper coils for the -tit rs. Kirl -skar Electric 

CO).xipany,, Bangalore, has underutilized capacity for this reason, according 

t: a sister concern in P-..na. Jw),,,ti Ltd., ilop:.rts 4 - 5 perccnt of the 

value jf its ootors consisting f coprpcr c..ils and insulati )n material. 

It has been experiencing some difficulty btaining ci;per lately. 

5. Stati:)nar diesel anaines - The total nt:ber of diesel engines required 

for irrigatisnal puiping on tubewells and lift irrigation schemes in the 

Fourth Plan. acc)rding to- the V.ojrking Group, is 200,000. Mst of these 

will pr.,bably be under 10 HP. S:me larger engines up L:,60 HP -,r so will 

be required for lift irrigati-.n fro rivers and streaes. A few of the 

latter arc expected t-o be iimp-rred at a c-,st .of about Rs. 10 lakhs accord

ing to the Wrking Group. 

There were a total of almoist 70,000 (single shift capacity 49,000) 

diesel engines produced by 27 units in 1964 in the large scale sector. 

The r.iajor pr-:ducer was Kirlaskar Oil Engines, Pona, with 45 percent of 

producti.n in 1964, fo-llowed byi Cp1)cr Engineering Co., Satara, with 20 

percent, and Rust on and Hornsby Ltd., B.o:,bay, with 9 percent. The rajor 

producers arc thus all l'cated in Maharashtra. In additio)n there are 

nearly 400 snall scale firos in vari-ous parts -)f India cntributing another 

25,000 engines per year t- bring the total t.1 about 95,000 engines per 

year according to Kirloskar. 
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In the manufacture of diesel engines practically all raw
 

Y'atrialn and components are produced locally for the sizes of
 

ongines used f)r airicultural purposes, except for special steels 

valued at 5 tc 10 percent of the product according to Kirljskar.
 

A constant comaplaint of diesel engines manufacturers is that demand
 

(largely from the GOI) is concentrated at the end of the fiscal year for
 

budgetary reasons requiring the companies to accumulate uneconomic
 

stockpiles.
 

For both electric motors and diesel engines there has been adequate 

supply. In fact stationary diesel engines were the most important single 

item of agricultural c-quip.nent cxported last year. Exports were valued 

at $1.8 million in 1964 as opposed to $1.1 million in 1963. The demand 

for diesel engines in irrigation may lessen eventually as rural electri

fication progresses as they are much more cxpensive in initial cost, 

operation and mainten:tnce than electric mote 's. However, at present 

there is a 2 to 6 month waiting period for engines at Kirloskar and the 

Company thinks demand will rapidly increase during the Fourth Plan 

period. They would like to expand production v'hich will require
 

imported capital uquipment. Kirloskar currently works three shifts.
 

6. Pims - In the Working Group document cited above, byr far the largest 

amount of foreign exchange allocated for the Fourth Plan minor irrigation 

program would be for the iniport of pipes (Rs. 8 crores). Pipes are 

required for casing the holes in borings of existing wells as well as 

in artesian and filter-point tubowells. The size of the pipe required 

would range from 3" to 6" for boring in existing wells, and for filter

point tubewells. Twio companies (Kalinga Tubes Ltd., Cuttack, Orissa; 

and Indian Tube Co. Ltd., Calcutta) are manufacturing these pipes. For 
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private tubewiells, including artesian walls, the size of pipe diameter
 

would range from 6" to 12". For State Tubewells 6" to 16" pipes will 

be required. Hindustan Steel Ltd.; Rourkela, has recently started
 

manufacturing pipes 8" and above. The Working Group thinks that if
 

the manufacturing capacity of these pipes is adequately expanded, about
 

75 percent of the needs could be met indigenously. The remaining are 

expected to be ii;iported, probably from an Eastern European country at
 

Rs. 16 per foot. Present production and capacity and licenced expansion
 

are not knowin. 

Heavy cast iron and steel pipes are mostly utilized in mIinor 

irrigation in India. Fibreglass woiuld be .uch cheaper and more durable 

according to Dr. David Hopprer of the Ford Foundation but little, if any,
 

is produced in the country. No advantarc has been takcn ,according to 

hiin,of advanced tubwcll tcchnology developed in other countries where 

cheaper and more efficient rawt materials and cquilment such as fibreglass 

and plastic pipes have been utilized. State Govcrnment tubei-eills are 

over twice as expensive as their foreign counterparts, and are even more 

expensive than private Indian ones. Part of the reason is the utiliza

tion of larger miotors and pumps than necessary and the utilization of 

expensive seamless pipes, according to Fi'. Hopper. More investi-ation 

is needed of this problem. 

7. Earth-movinze u! ,_ent - The bulk of carth-work in the Fourth Plan 

is proposed to be carried out by manual labor. However, the Working 

Group thinks that about 10 percent should bu done with carth-1miloving
 

equipnent for speed, cconomy and betLr quality of work. About 75 percent 



of the requirements for scraper-dozer units, shovel-dinpcr units, motor 

graders, crawler tractors, etc., aould then have to bc imported involving 

about Rs. 2.5 crorcs of foreign exchange. There is very little of this 

machinery produced indigenously and it is scarce both for minor irriga

tion and othcr agricultural work. 

8. Transport Quicnt - Some are onp air compressors mounted trucks, 

and trucks arc. r e uired for transport of other equi pnent. Jeeps are 

required for surveying. No rcquirelicnt of foreign exchange for transport 

equipnent is mentioned by the Working Group. 

9. Scientific arld investiIet;at~aim :qujpLent - Equipeient such as level 

instruments, electric lodgcrs ; moisture .eters, tensionmeters, soil 

moisture measurinr devices, hy/ro-therm.ographs, etc., arc required for 

investigating- water resources. Some of these instruments are produced in 

the country, but it is cstimiated that about Rs. 15 lakhs would have to be 

imported.
 

10. Sw.res - For the machinery required and for existing machinery, 

foreign exchange requirements have been estiy-ated as the same as that in 

the Third Plan, i.e., about Rs. 5 lakhs per year or Rs. 25 lakhs for the 

Fourth Plan. This assum-es that much more of the spares will be produced 

in India. 

11. Suofi.iaT and Conclusions - The total a-tount of foreign exchange esti

mated to be required b' the Working Group for the Fourth Plan for minor
 

irrigation uqui .int is Rs. 16.5 crores or about $34.5 million. Table 1 

on the following page gives a breakdowm of the requirements. This would 



Table I 

Foreign Exchange Requirements ofiJinor 
Irrigation in the Fourth PlanA/ 

$ a11i1ion 

Drilling Rigs 11.3 

Air 	Compressor Units
 

APipsets 

Electric Jotors .2 

Diesol Engines .2 

Pipes 	 16.8
 

Earth i loving Lquipment 5.2 

Transport Equipment 

Scientific (-Investigation Equipment 	 .3
 

Spares 	 .5 

TOTAL 	 34.5 

i_/ 	 Requirements for wholly ixaportod equipment. Thi foraign 
oxchange component of indigenous production is not 
available. 

Source: 	 GOI, ilinistry of Food .-Aigricultura, Reaort of the 
Workinp Group for formulation of Fourth Five Year 
Pln Proposals on Iinor Irrigation, 1964. 
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equal about $7 million per year. The figure on the one hand is low, as
 

Planners tend to be optimistic about the ability of indigenous producers
 

to increase production, and not all the requirements are included, given
 

the feeling exprcssed by many that different kinds of pumpsets are required,
 

etc. Also, nost importantly, the foreign exchange required by producers of
 

equipoent in India for coiponents,and for balancing equipmcnt, etc ., is not
 

included. On the other hand, before much of this equipment could be
 

utilized a great deal of survcying must be undertaken, especially of
 

ground water rosourceo, which arc to account for 60 pcrccnt of the irrigation
 

water. 
Knowlcdge of potential ground water resources is inadequate and
 

there may be less than anticipated. Area-wise Surveys arc lacking and
 

coordination with medium and major irrigation projects, and with rural
 

electrification programs needs careful planning. Furthemore, training
 

of technicians and farmers on the construction of wells and the use of
 

irrigation water is grossly inadequate. For these and other reasons the
 

plans for the use of equipucnt in minor irrigation schemes in the Fourth
 

Plan may exaggerate the amount which could actually be installed unless the
 

cited inadequacies are bridged.
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IV. PLANT ?ROTECTION EqUIPiHNT 

A. Achievement and Goals
 

The damage caused by nests and diseases to crops in the field and 

their produce in storage and transit is huge in India. According to the 

l1
 
Directorate of Plant Protection, animal pests cause about 10% loss of
 

crops while diseases, weeds and parasitic floering plants account for a
 

similar loss. Other sources indicate that the losses are even greater.
 

thinksFor instance, a plant protection specialist at the Ford Foundation 

50'. The total damage isthat total annual losses uay be as high as 


valued by the GOI at close to Rs. 1,500 crores (3,151 million) per year./
 

To put this in perspective, the total market value of US PL 480 grants
 

and loans (all Titles) from the beginning of the program through 1964 is
 

Rs. 1,119 croras, or v2,351 million, far 13ss than the annual pest and
 

disease loss.
 

Increased irrigation, greater use of m and fertilizers and
 

better yielding varieties of sad and other oeasures to increase crop 

yields by the same tolkn :.ay provide improved conditions for the growth 

of pests and plant diseasis. Griatir stress on the application of
 

pesticides is thus required, so that the potential returns on huge invest

ments on irrigation, fartilizers, and other inputs for increasing
 

productivity will not be siriously eroded. In 1963/64 about 30 million
 

acres wore covered by plant protection measures. The original goal of the 

Third Plan was 50 million acres, but it is estimated that only 40 million 

i/-	 Mdiistry of food nd Agr:cultur 'Dirictorrto of Plant Protection, 
4u;_rntine and Storage - iorking PrLoer on Plan PrRtction, 1964 

2/ 	 Dr. S7xd r bin-h, Director of Pl-nt Protection, uarontino Lnd 
Storage, "1iniutry of 2ood and ..Griculture. 
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acros will bo coverod, and theso inadoquatoly. No physical target was 

fixed in tha Third Plan for protiction of harvostad produce against 

storago posts and littlo has boon done. Undorachiovomant of goals has 

boon causod by lack of trainod personnol, posticidos, and plant pro

tection oquipmnt. Thoso inputs are still lacking. This soction will 

concontrato on tho supply of plant protection oquipmont although tho
 

othor two factors aro of oqual importanco. 

The current Fourth Ran goal of plant protoction provides for :jore 

than a five-fold incroase in coverage to 210 -millionacres of crops out 

of 410 aillion to be croppod. This goal is to be reached by 1968/69.
 

An acro treatod :aore than onco is countod oach tue, so the total 

acreage covored would bo considarably loss. Groator eoLphasis will be
 

placad on powor-oporated plant protoction oquip.ont to roach this goal,
 

as the tiaolinoss of tho oporation is crucial. Ofton hugo areas :Mst 

be covorad in a fow days to provent the sproad of fast-'Loving posts. 

broovor, individual farnors hasitato to buy lanually oporatod oquipiont 

at Rs. 150 - Rs. 350 for tho spraying of just a fou acros. According 

to various sources, plant protection on a prophylactic scale :ust be 

undortakon by tho Covern iont, so that wide aroas will bo covored. It 

ill tako a long whiLi to train a sufficiont nulbor of technicians for 

tho plannod covorago, and pssiis: 1 has boon oxprossd as to tho ability 

of thogovornmont to succood in tho area of plant protoction in tho Fourth 

Plan period.
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B. Potential Incraase in Yields as Result of Plant Protection 

The GOI Working Paper on plant protection estimiates savings at 

15% level of crop yield for cereals and pulses, and at 20' level of 

crop yield for oil seeds, sugarcane, cotton, and jute in the last year 

of the Fourth Plan as tha result of planned plant protection measures. 

The investmant in plant protection had boon estinated at an average of 

Rs. 42 croros per year during the Fourth Plan. 3avings as result of 

protoction of cereals, pulses, oilseeds, sugarcane, cotton and jute 

alone in the last year of the Fourth Plan were ostinatod to anount 

to Rs. 162 croros or about four times the annual investm nt. The invest

ment is now to be higher but the savings forecasted are not lmoum. The 

figures are guesses based on 1959/60 yields and do not include increasod 

yields resulting from planned increases in irrigation, fertilizers, etc. 

An AID roeportI/ states that denonstrationa conducted in soma stats have 

shown that in dry areas, the increase in groundnut production wnt fro.z 

50 lbs to 300 lb par acre; in irrigated arias from 100 to 600 lb per 

acre as a result of troatuont of crops by airplanos. It is difficult to 

predict increase in yiold, but if those orders of ucgnitudo aro any 

indication, there is substantial compulsion for ejmphasizing -lantpro

toction in the Fourth Plan. 

C. Equipnnt Prosontly Producod and Riquiro:aints 

In the large scale sector there are only 3 units located in Boebay, 

rMdras and Calcutta producing manual and power sprayers. In addition 

there is at least one small scala unit producing nanually operated 

sprayers in each state. tost production in the past was confinad to 

i/ Arthur Coisor, Ln Agricultural Aviation Program for India, 1964 
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manually oporated sprayors, but incroasing oiphasis is now being given to 

power sprayors with tho goal of covering half thu area to be prctected 

in the Fourth Plan with power spray3rs. 

1. Hanuallv operated spravrs cwi dustors Vknually oporated sprayers 

aro producod in both tho largo scalu and small scale sector. Tho current 

numbor of producears in thi siall scali sector and their production aro 

not known. Thero wore 44 in 1961. The two producers registored with the 

DGTD ar3 Aiorican Spring and Pressing Works of Bombay, nd bhaw-Wallaca 

6, Co. of Jadras and Calcutta. Lnothor firi, Plantation Iachinory Co., 

Bangaloro, has applied for entry into tho largo-scalu soctor. Soo 1lap II 

on tha following page for the location of th3 producers of plant protoction 

oquip-tint in the largo scalb soctor. Thu zUjor part of tho produco of 

those fir-s is sold to thi govornnont - about 97k according to tho ianagor 

of xiorican Spring, tho largost producor. Th~ao ara thon resold to the 

farnors by stato govomnuont eatnsion agoncios at subsidizod ratos or rent

od at nominal ratos. Tha porcentago sold and loasod to the farrors or 

kept by the state govorionts varies fron state to state, Aaiorican Apring 

works on ona shift for iost of the year, but on 3 shifts froi January to 

oarch when riost of the govrn-iont orders aro placod at thu and of the 

fiscal yoar. i'ccording to thoir represontative this plant could work on 

throo shifts throughout the yoar if there wore enough dxaand. Thoy aro 

currontly licensod to produco 120,000 pur year. Other units havo boon 

given liconcos for expansion, although now units have not boon liconcod. 

* The currant icurth iIi eTti i,.te cf roquire :en-ts for LmrnuElly cparat

ad s;.rayors, Qhia),t-ill aacount for half of -the up .yinw, nacordine to the 
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Directorate of Plant Protection, is 1,500,000 reaching production of 

900,000 in 1968/69 to moot raquiranrnts. Thoy:_would ba capablo of 

troatin abbut 2 .illiom acros on-any ono day. Thx ixruztry -.t prazont. 

err_,rt.ucev0,O ;ary -shift 1.sis. 

Tha main raw maturial shortage which could i-peda production is 

brass (Zinc and Copper). Brass is utilizd for tubes and barrels as it 

withstands tho choicals of tho posticides. None of the companies were 

allocatod their riquironants last y~or, as thore was such a shortago of 

brass in tha country, but thoy all ianagod to buy brass in the "bazaar" 

at highor prices. Sall bolls for valvos may also nood to be iportod. 

ianual sprayars cost only Rs. 150 - Rs. 350 but their ain drawback 

is that thoy can cover only a few acres por day involving vory hard work 

and usually moro spood is needod. Tho incroase in yiolds are not as 

curtain in any ono year as can bo obtainod fromi fertilizors, and tha
 

farrior does not understand tho potontial of prophylactic troat'iont. Ho
 

tonds to invest in fertilizors instoad. Ho also hositatos to invost in
 

spraying oquipnont if his noighbors do not. Still the ikmager of Anrican
 

6pring thinks demand will increaso beyond the plannod 900,000 por year in
 

the Fourth Plan poriod, as these are the sprayers which most farmers can afford.
 

2. hna-psack ower sprayors - With tho new riphasis on plant protoction 

in tho fourth Plan, incroased attontion is being givon to tho production 
of knapsack power sprayors which can cover 10-15 acres/day. Tho only 

company to produce knapsack sprayors last yoer was i7dorican Spring and 

Prossing Works. They producid 2,250 out of which 1,750 wore still in 

stock awaiting fitting of onginos. (This n-inbor has since grown to 2,400
 



units in stock all waiting for eginos.) hnapsacl: sprayors gonirolly 

utilizo a 1.75 to 3 HP gasoline ongine, and non3 aro at prosent mdj 

in tha country. Thj foreign oxchimng2 crisis has gr.atly curtailod tho 

iiport of tho onginos. Th. Eovorn iont chanCod countries too fro'a which 

thoy could bo Liportod, thus co-,plicating thi problol iith a difforont 

onin. laiorican Spring is capabl, of increasing its capacity tc 

3,000 to 4,000 per annwi if orders are placid in advance and a small 

quantity of High Density Polyathylin. pouJdor for plastic tubing is 

-ind availabL. (Polyethyleno powdor is not produced in India, and thi 

necessary £iports would cost Rs. 6 to Rs. 7 por sprayer. ' liconco has 

boon issued to produce it.) For this incroase .,rican Spring roquiros 

no additional capital oquipuant. iiany of tho coaponints, hcwav.r, aro 

:aada by other co ipanios. Supposodly thi other coipnios would require 

no foraign exchango, but they no )d additiona coapital oquipnunt. 

Shav Wollaco u Co. has also bon licancid to prcduce Imapsack 

sprayars. They will nod t iipcrt dies, raw ;.atorials and cc-nponants. 

Thoy plan to produco 2,500 in tho first yoar of production af ter recoiving 

the foreign occhange, but indicate thay could produce3 6,000 in th first 

yoar, 12,000 in tho second y)ar, and 20,000 to 30,000 thoriotir if they 

recaived raw :iatarials end co:ipcnnts. Th-y will have to iiport about 

.8,400 worth of capital goods to cut dcwm i nport of conapncnts during 

their sacond yafr of production. To oli-iinat- tha iryport cf an iipollor 

they .ould later need to iipcrt l14,000 wcrth of capital oquip-unt. 

Plantation iiAchinory Co. indicat-d th-y could produco 15,000 sprayirs 

tha first year and 25,000 theroctor without additional capital aquipuant. 

They at prosent ar- liconcid to :ianufactur ] 2,500. 
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If all those firms producad at the iadu'u, they would produce 

80,000 per year. ThD Fourth il,nm goal is 100,000 per year according 

to tho DGTD and 125,000 according: to tho not recent ostLiwto of tha 

Diroctorate cf Plant Protection. ThJ figuro of 100,000 was calculated 

in February, 1965, and goals havo boon changing sinco then. Changod 

Goals aro not necessarily prc.iptly roocrtod to tho Dovolop-iant Officer 

of the DGTD roaponsiblo for liconsing;. However, thu iana or of itmorican 

Spring thinks d:)-nd will bo for not ncro than 15,000 per year with 

present credit arrangaents. No subsidies c,.o presently provided for 

tho purchaso of pcowr-oporatod oquip aont. Zven with subsidios, he 

thinl.s annual du::iand will not be as high as oni laLh. 

ihichuvor figure is thu final tarEot s:ttlod upon, the supply of 

ongines will be th, dator--dn[, factor in regard to do'iostic supply. 

Throe companies have boon Civ.n liconcos for tho :.ianufacturo of tho 

ongines, but at least two yoars will be required before they coAo into 

production. Enfiold Ltd., iihdras, could -anufacturo 20,000 onginos 

for knapsack sprayers on a double shift basis requiring the iiport of 

balancing oquip..iont and tooling valurl at ,242,000. Thoy could go into 

production 9 icnths after receiving th uquip-aont with70% indigenous 

content tho first yuar and 80% theroafter, accordin[; tc a report sub

.Uittod by their roprosuntativos to thu GOI which probably oxaggratos 

the indigenous content .a~ofor thu oxca:ola of tractors). Thoy(Se 45 

said they could i'±,odiatuly produce ,nginus with 25" indiganous content. 

If duo-and is for 50,000 por year, thoy could set up a now plant requir

ing ei iillion of foroiun exrchange and indigenous iachiniry worth 

Rs. 30 laihs. Rockwll(India) Ltd. has boon liconcod to -ianufacturo 
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3,000 to 7,000 engines per year, but hLv3 subdittod a proposal fcr the 

nanufactur. of 28,000 per yoar with an kiport of oquipnont valuod at 

$1 84,000 -t ith oquity capital fron thoir 2oroi-n collaborator. Thoy 

could start ith 30 to 35/0 indigonous content incroasinC to 70% aft-r 

22 months. They nou will propcse to -lanufacturo 50,000 per yoar. 

Dhanda Enkc., Faridabad, havo b.on liconcod tc n:.nmufcturo 6,000 ongin-s 

per yocr in collaboration ith Fujit of Japan and could start production 

kinidiatily. Thoy could incroase theAr ca.pacity to 30,000 par yoar wiith 

74,000 of oquipeiont (.21,000 fron the Stirling aroa ond the balanco 

rupee payn:fnt or indi'inous). They would havo 70% indigonuus content. 

Thi ccnpan;, could also :-inufactura the spray-rs tho:asolvos. Jt thi 

noiont, enginos ara boinC tostod end it is hcped th.t only 2 typos of 

enGines will be produced in the country for iLnpsck sprayers. 

In thi yo.ar 1965/66, 8,200 Imapsack sprayors ara baing iportad 

fro:i Holland and 2,300 fron Sitzorland to iot so-io of tho do-iand 

ostiatod to b- 50 - 60,000 in the last yoar of the Third Plan. Cortainly 

it wculd sov-., thAt aer;ht:sis. Ehculd ba on tho i.v-or.t..cf aotors for 

in1igenously prcc:ucod aprayers, instcad of LzportinC the coiplato 

QsrIayrs. 

3. Convontional -Powar spravors - Conventional sprayors are pulled 

alonG tho (,round or aro soti 'as st.tionary and for this roason ara not 

as officiont as mapsacl- sprayers; for instmco, bunds in paddy fiolds 

inhibit their :obility. Thi sano tQ lartwo-scala producers :rako those 

products, olon: with plants in tha mIall scalo sector. I>nportocl brass is 

required for thoso sprayers but tho 3 to 4 HP rcsolino onginos aro bannod 
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for i-portation sinci they are prcduced in the country. They are said 

tu be very orpensive by the Directcr of Plant Protection and sprayer 

.. nufacturers (Rs. 1,000 cciparod tc i-Tpurtid Rs. 250), yet the DGTD 

insists they be utilized. jis a result the cost of atconventional 

sprayor is about Rs. 2,500. Aibout 4 co.1panios produce then and tests 

are boinr lade on cheapur odole. Hrcrover, convmntional sprayers are 

not receiving as ::'uch proriinanci as hnapsach sprayers in the Fourth 

Plan. The targ:t is 40,000 total, to b., roached by 1968/69 ith a 

productiLn of 16,000 in that year, co:paro.. to as .uch as 125,000 

fur hmapsacl sprayJrj. The :L7naij'er cf a 'mjcr producing cccnpany 

thinks doan'l will be for not ]cre than 1,000 tc 1,500 per year with 

present credit arraneoionts. 1/ 

4. iAerial Units - ,,rial sprayin : is highly recow-endAi as part of 

the plant prctecticn prourL, to cover lx[oe areas in short periods cf 

tUei and with griater effoctivonuss. 1iccordinL, t(; a report by AID there 

is groat potential fer this typc of plant protection :-uasure in India. 

Sczio .f th.j advantages of a.ricl application are that it is usually 

choapoer than application by ground equip-.,,nt, and results are better 

duo t, b1th speed and thcrourlinuss of ccverr.ge of the plants. There 

is no who-l dJrmgo to crcps as with scio f the round Dquipnont, and 

operations can b. conducted ,when grounds are t". iot for ground 

7achiniry. aerial spraying haos boen Inorm to incriaso 14elds per acre 

as !iuch as 6 ti-i.s cn,. aloc. i'r(.ve th- qualit: of the crop. 

I/ 	The governt is c,.neidering subsid- of povor-oporatod oquip;iont,
 
but the n)r-r-ncy has dolayyed a decisicn accordinc to the Plant
 
Protection DirjcturaUte.
 

2_/ 	Irthur Goisor, i Arricultural i-Tiation Prcrraa for India, Sept. 1964 

http:ccverr.ge
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At present the Depart,.nt of Plant Pr e.ction has 8 aircroft of 

which only 5 vre operative fcr lac: :'.aintnanco an. sppros. ILC'.f 


was ripairing thoei, but now the repairing 'dll be done by a separate 

organization ith hopfully bettor results. Throe private firms, the 

larg:est of which is Caebata i.viatitn Private Li-'ito., Boibay, have 6 

holicoptors and 3 fixed win, arricultural airplanes, ,f which 4 to 5 

are L.prativo, iainly for lack (.f foroign cxchanU[. Possibly 300,000 

acres weore treated by those planes in 1964 , or loss then 0.11 c-f the 

total acrQacE d cultivation. Aviation clai-s to havenr Ca.ibata 

treated 160,000 acres with 4 helicopters, while the GOI covorod -nly 

10,000 acres wtith 8 aircraft, and obvicusly rocc.:aends that spraying 

be 1kept in privato hands as v.uch as pcossible. 

The GOI has reccniiended that 118 zLircraft be ?ut into operation 

in the Pourth Plan. both in the public and private sector (the division 

has yet to be -letor:d.nd) to cover 4.6 .iillicn acres per yocx or 1% of 

cropped acreaL. . The Createst nroblen in this prKrw. -culd be the 

training cf perscnnel to oexrate the planes. iccc:rdinC to the IJD 

report, it would trke several years t(. train pilots and on-'inaors to 

operate, only 50 aircraft, and to rapidly e'psnd th3 use of airplanes 

without adequate tr,,Aiing wculd be useless. 0aibatm says the (;vorn

:iont would be unable to cbtain pilots for , lrge r<rc as there is 

a general shrtagC and the pay would b,., tA. lc.u. 

The 13L r-port has lail out a :proC-ra:i for the supply of airplanes 

end thu training -nd orr:znization cf the oersonnel. ,JD is also con

sidering a lamn to . )rivate, co--,ony hich wculd provide aircraft and 

http:letor:d.nd
http:Depart,.nt
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train pilots, but is wa.itinC for a GOI r-ccrmundation. Tba author cf the report 

thought* that . India could utilize ovontually as many as 500 aircraft. 

Tho Diroctor of ilant Protoction, Dr. Sardar Sinjh, howovor, sa a liit 

to thi usj cf aircraft. H felt that -.ith s.ell areas under cultivation 

and villcaos so abundint and w:idosproad, it ,gould b-, hard to (,istinuish 

botwoon crps and villagoes with oiun water sujplias, tc. Tho ianarr 

of , i-rican Spring; sai ii iitaticns of aerial spraying in torrs of thei 

nulti-crcp pattorn cf Indian cultivation and fLlt that thi Goisor roport 

was toc opti-)istic. In any event, there is substantial roo:i for oxpmansion 

of plant prct:)cti,n throutjh r.rial spra-inf in India. 

5. Othir jQuipi) nt required - It is roc:viondxd in the Plant Protoction 

working paper oo-,r-Lpuratd utilized inthat 175 sood-tro-atin: units bo 

tho Fourth Plam -- thu rost cf thi sod trat-int rould b. carriud cut with 

about 67,600 local choaap contrivcncos cporatod by hand. Rs. 8.8 lokhs worth 

aro proposod to b , i:iportod during tho Fourth Plan uariod. 

Control of fiold rats will bi achievod cstly by baiting, so that not 

:nch oquipniont uill b- roquirod -- about 5,220 rat burrow! fu-i:!ation pumps 

for tho plan poric d. Th. contrcl of rats, hcmovor, should b) L. vory 

crucial oart of thu -)lant )rutocticn progra-i. Tho crop nrotocticn 

specialist at thi Ford Found.aticn , fcr instanco, aould put thi total 

crop production consunmod annually by rats at 10,0% Th- National Rodent 

Control Cc:r'ittoo ostiatol that there aro 4.8 billion rats in India. If 

thoy consuried . ounco of Grain per day, this would aount to 68,000 tonnus, 

por day or aIncat 1/3 of India's annual production of food:;rains. Thi 

Diroctor of Plant Protection considers 2.4 billion rats to b a noro 
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realistic nunbor. llowovor, ho says tho . cfosu- 1 ounce of Lrain daily 

which would :nnho th. total consu i-tion the swoi. It oa iWitely be 

prc.iraod that to prnctico, rata oat other products, and he thinks annual 

losses are only 2 to 3t of the groin crop. This is probably lou 

obviously no cne really mows- but the destruction is nevertheless con

sidorable and efforts should '),-iado to greatly curtail it. 

Another nonace is the bird population of India which Hindu farners 

are reluctaint tc kill. iiechanical bird scarers are anufacturod in the 

country. iAbout 6,400 units are -'ro-osed to be installed in the plan 

period especially for ripened orohards. On. scarer can covor 4-5 acres. 

The social cost of the noise of a :iochanical scarer, nay be ,reator than 

the advntagos gE Lnod but there soan to be f£jz alternatives. 

6. 	 Foro n o:ccaner requirmxants 

Thj foreign occhange roquireents for plant protection equipmont in 

the Fourth Plan period, excluding cost of raw natorials for indigenous 

production, is ostinatod at Rs. 375 lakho for gasoline engines to operate 

knapsach sprayers, Rs. 8.8 laichs for power operated seed triating 'achinos 

and 	Rs. 261.2 lakhs for the aerial unit for a total of Rs. 645 lakhs
 

(h13.5 iAllion). It is assuoad that the Imapsacl engines will be nanu

facturod entirely in India frozn the third year onward. 
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V. AGRICULTURAL IMPLEMENTS AND MACHINERY 

A. Agricultural I-iplements: Production and rroblcms 

Hand and animal-drawn ii.iplemients doiminate agricultural equipment 

production in India. Many of these are anufactured in soall village 

blacksmith shops cmploing just a few people. It is estimated that 

over 1,000 small factories (in each of which capital investment is 

less than Rs. 1 lackh) arc engaged in the manufacture of traditional as 

vell as improved Liplements. There are many more with a capital invest

ment betvween Rs. 1 and Rs. 5 lakhs. About 55 factories in the large

scale sector arc registered with the DGTD and these also manufacture
 

traditional and improved implements as well as fan.a tools and equiplient
 

developed by State agricultural departments. These large units have
 
an estimated combined annuul capacity of about 31,000 tonnes in terms 

of steel. The rmp on the following page shows the location of the large

scale units. Producers are concentrated in the Calcutta area, Bobay,
 

and the most progressive farmaing area of India, naely, the Punjab. The 

most iiportant "organized" producers are spread out fairly evenly. In 

Punjab, 5 or :iore s;.iall-scal producers which are not shown on the map 

jmay be found in one village. The Simall Industries Service institute 

reported 3,637 units in Punjab with an installed capacity of 800 lakhs 

in 1963. 

The annual output of the large-scale units - about 22,000 tonnes
 

in terms of steel, is reported to have been less than capacity (31,000
 

tonnes) according to the DGTD, because of inadequate supplies of
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speciclized steel. Prticularly lacking rre high crrbon steel, black
 

plain sheets, a:nd specirl alloy steels vhich L'.re generclly not 

produced in thle country. Controlled ri-.w nlterirls such as steel, G.I. 

sheets, and pig iron r.re Q.llocrted by different government agencies. 

Often a firm ill have adequate suplies of one rrw mterivl from one 

agency but inrdequate supilies of complomentery rcw m-tcrials from 

other rgencies.
 

Of the total capacity for implements or their components, such 
as cart axlcs, Vhcels anid tires, cultivators, disc harrows, plovs an. 
ploCA7 shres, forkl, hocs, srxco, shovels and sickles, Tata Iron & 

Stcel ,., Jaonhod.pur; Bihar, ha,! about 14;400 capacity (Oing;le shift) 

and produced 1,000 to 12,000 tonnes l>st Yopr ,.hich is more thaon 50% 

of totcl production. The second irrgest producer w,-s thD Strta-owned 

Mysore Implements ff-ctory. 1,ccording to ! Duvelopment Officcr for 

imp.eements, the industry ,-s - whole rceived rn rllocrition of rbout 

20% X its requirements )f steel. Thu rest wcs obt-ined on the black 

markut. Tr-ti:, hovi'ever, produced its oum steel for implements. 

Despite underutilizrtion of cri.city in the industries mrnuffctur

ing t-griculturrl implements, the industry has been trken off the brnned 

list for licunces ;'s the GOI hypos this aill cncour, ge a wider vriety 

of productijn, ,spci:lly )f imrproved iialements. There hr.s been no 

recent :-sscssment of the number of differunt impLments produced or 
1 

the demcnd for them. The composition Df production changes eroch year. 

1 	For ,n earlier study scc G01, Ministry of Co.merce & Industry, 
Development Commissioner(Sniall Scae.i Industry), Lgricultural 
Implements (1.11 Indir), Smrll Scrle Industry .inclysis-nd Plnning 
Report No. 14, 1963(dftt. gener lly 1955-56) 



Many 	 of the small units are patronized by the GOI to which all their 

.pro,uca is sold. The quality of the produce is rarely chec:e,. This 

equipment is tcpcrtodly haalod over t, Bloc!: Devclop.ent Officers 

vh~re it'is -ften alloved to rust in g odo-, as it is of such poor 

quality that no cne A'vill buy or rent it. 

B. 	Agriculturv.]. Machinery
 
Agricultural mr.chincry includes : brot d r-.ngc .f equipment. In
 

this 	crteg!ry nre such items ns crne crushers, chaff cutters, persian 

aheels, threshers and winn,.ers. The g-;vernment rm-.,ned N.hrn Foundry 

Ltd., Nahvn, H.P. is the maja:,r producer Of tgriculturl mchinery :nd 

its pr-duction in 1963 tt:lled 2,865 tcnnes. 

In the f-1l -f 1965 there jro .nly 9 pr.,ducers, excluding public 

sector c.mprnius, still registered ,'ith the DGTD !.s producers .of 

agricultur.l machinery, -s )pposcd t., 35 units in 1960-61. The v, lue 

of production in 1964 w-s Rs. 66 l,.khs 1-cc:ording t:, the DGTD. Mcny 

compsnies h.v c)nverted to; the production of other items. This sector 

is now reserved fr . srrll scalc industries ihere the m.jr portion 

of thouso items "re produced by h!nd. N.: in ru units Pre permitted t,. 

be estrblishcd in the l..rge-sc,.le sect .r. 

The map 'n the fl1,,wing pagc sh-, s the lJ.crti.Jn of the lrrge

scfale units. I.ccrding t,-, a. Duvcl-,pmcnt Officer, -sm!,ny is 40 units 

nev'r &tr-lr.., a-nd ubjut 30 ne,?r Jullundar in the Punjcb which rre ne'arly 

.s lprge rs the 6 in the lr.rge-sc l; sector .f this trea., prduce 

tgriculturrl m:chinery. Many of these firms als,. prnduce agricultural 

implements.
 

http:lJ.crti.Jn
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,-riculturcl machinery is mostly h.nd-operited - about 70% 

accrrding to the iGTD. 1; mrj:r difficulty is th,'t dema.nd is seeseJ. 

(October to Februiry) so thrt prduccrs must either rccumulrtc stocks 

or pr:,duce thcr priducts during the rest f the yet-r. The companies 

usually w-rk :ne shift during the m.,st -_f the yerr ,-.nd three shifts 

in the harvesting ser.s on. lr..blc-is in the sup'.1ly ;f rrw mtteri.ls 

cspucirlly im1 )rted ones, such rs high c rbon stool for chaff cutter 

blrdos end to l stoul hindered pr':,ducti.,n in this sect.)r too, but 

mo.st if the mi.terinl is .vril.blL indigenously. 

0, Improved 1griculturrl Implements 

Improved implements rre bth lcbar saving rnd capita! saving. 

It is -- id thr-t r~ughly no-third .,f the t. tol increases in yields 

of US agriculture frorm the pcri,,-d :f 19&0 t-, 1950 ccine from the use 

if better equipment, .nG-third fr-,ri im;rovcd v.ricties of seed .nd 

one-third from chemic-ls. Impr;ved implcmcnts especi-lly combined
 

with mire power mr-kt .yoerrti.,ns b th m',re timely m'nd m.,rc efficient. 

This is true f-r -ll .pcrrti.ns fr m the prepr.rmti -n .f the s il to 

the hrvesting .rnd pr cessing :,fth, cr p. 

In the first tw- Five Year r'l,ns there wr-s n., s1 (ecirl scheme 

or pr.visiLn for the introducti n f impr vd imlements. In the 

Third Plcn, despite the stress ..n the imp rt!.ncc ,f the field, 'nly 

Rs. 8 cr.rus vere 7.llcrtod f,,r imprved implements, which is nabout 

1.6% )f thu t trl .:utlry f r rgriculturr.l pr:duction. So-me f the 

fPct:rs which hrve militrted ,grinst thu intr.oduction )f improved 

http:mtteri.ls
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implements tro 
 cute sh~rtcgcs )f inp:rtod rs w,3l rs d.:,mestic ir-n 

n.nd steel necded f_.r thoir mnnufn.cturc, high c..st -f mrtnuf-cturc, 

lack 2f -.dcqurte nd timly crcdit, lck .f °dequ.-.te-. mnd pr 1p:r 

Pcilitius fir rcp-.ir, rjrinten-nc , :nd the supply ::,fsliare pnrts, 

lack .,f -rduquo.te cxtunsi n freilities, limit; tians ..f the bull',cks 

in cert,.in -.rC-s in t(,rms X p ;icr, -.nd -bsencL -f st,-.nd.rdizr.tiin 

in Fgriculturrl impoltmnts. Lcc.rding t, the Direct ir .f the 

Engineering Divisi.)n ,-t PUS , f.reign rvss m,-.nuf.ctured designs ire 

cs pied in Indi- :t very high c ;sts. Pr .ducti.n f c-mplicated pirts 

is very ctcstly in smll Indirn sh ps. 

Many firms, such '-s the l.gricultur;l Devcl.pmcnt Society, 

Allhm,.br.d, ure currently cng, ged in the designing ,.nd pr ::ducti-n )f 

impr-,ved h,-.nd and :.nimr l dr.wn implements. Mfny ..f these rcle.tively 

simple machines havc incru,.scd ,.gricultural pr-ductivity quite 

subst.ntir lly. F *r inst-nce -.buLick-drwn grain drill developed 

.t the Yll:-hb,.d ;griculturi:l Institute in c.,lrb,:rrtion with the 

F.rd F undvti .n,increiscd mvormgu yields fr..m 10% t. 25% per a.cre. 

The drill c: st Rs. 500-600 but r. f .rmcrusing it :)n 15 ,cres -,f
 

.
wheot in Ludhi-n.- c.uld j'y f r the arill thr:-ugh the increv.scd yield 

1f.r mc yerr. .1 ng the srrme linus, the scri institute hrs g-tton 

45$ m".,re p oer *ut .f the s'ne ,!ir .'f bullcks with -n impr)vcd 

hrrnuss -s c,.r, red with r r,'dificd ,gpuri ykc. The use .fX} wcr 

will be discussed in thu c-ntcxt f thc f.,ll:1,,;ing sucti-n ;n trct,rs, 

p:.er till.rs .nd trr'ct_.r-dr.wn irplemcnts. 

1 	Sec Richr.rd Morse r.rid G.vi. Giles Ili fi..rm t., fPctry pr grim f.:r 
m:,.dorn -.gricultur-l equipmentl', the F ,rd F :und.ti n, June 15, 1965 

http:Richr.rd
http:trr'ct_.r-dr.wn
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D. 	 Imports of Agricultural Machinery and Implements 

Imports of machinery, Liplements and parts other than tractors, 

and 	tractor-drawn implements are small. In 1963 only $928,295 worth
 

of equipient was imported for preparing and cultivating the soil, 

harvesting, threshing, sorting, and other functions. The amount in 

1964 was $1,888,955 or double that of 1963. Substantial imports were 

made of dairy machinery and equip-ent but this is outside the scope
 

of this study and hence excluded from the above figure. A major item
 

included in this figure is power tillers which will be discussed in the
 

following section. The largest amount of this equipment vms imported 

fr;1 the US and the UK to be utilized for testing for the manufacture 

of improved implements and rachi , 
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VI. TRACTORS, POWER TILLERS ANDLTRAOTOR DRf1N IMLEZ=-NTS 

A. Introduction - The Need for Tractors
 

To raise yields per acre on Indian farms more horsc power is needed
 

to increase the speed of operations and their efficiency. Timeliness is
 

particilarly required where there is very little irrigation and moet crops
 

depend on monsoon rains. After the dry season of March, April and May in
 

a large part of the country, a few pre-monsoon showers loosen up the dry
 

hard soil and make it damp enough to do some seed-bed preparation. The
 

time between the showers and the real dovmpour is quite short, limiting
 

to a great extent preparation and seeding that can be done by slow tradi

tional methods. At the end of the rains a similar condition exists. Fast
 

seed-bed preparation and planting is nceded to get the crop wlell-established
 

before too much of the moisture is lost. With inadequate power available
 

this is not possible. For instance in the Raipur district, K.P. studied
 

by the Ford Foundation, all the draft animals together pulling country
 

plows would require 56 days to properly prepare the rainfed paddy fields.
 

The time available for satisfactory plowing is only about 10-15 days. The
 

result, therefore, is poorly prepared paddy fields with adverse effects on
 

yields.
 

Some advantage of more power in addition to that described above is 

that power-drawn implements can pulverize the soil at much greater depths, 

and place seeds and fertilizer more evenly and efficiently. Deep pulveriza

tion of the soil, according to a tractor plant manager, enables more 

nitrogen to penet-c.te and thus performs a function similar to that of 

fertilizer. It also kills weeds and bacteria. 

Ibid.
 

http:penet-c.te
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Tractors are ouch chcaper per unit of power and they can also do 

wvork in hot eather and in hard soil which a bullock cannot do. Tho 

bullocks of average size in India are equal to about 3/4 HP. 
According
 

to Mr. Earl Flegel of AID a 3-1/2 HP garden tractor could go over a field
 

once to accomiplish the plowing whereas a pair of bullocks would require 

going over it 9 times for the saLe results. Large and small tractors 

can also be used for off-the field operations, such as transportation,
 

pumping water and threshing grain. The employment of a tractor may 

also involve substantial savings in food available for hiuman consunp

tion. Bullocks can ..ork only about 5-6 hours per day and they must be 

fed all year, although they often i;'ork just a few months. There are 

estimated to be 67 million bullocks and 6 million buffaloes utilized as
 

draft animals for agricultural operations in the country. A pair of
 

bullocks in India is estimated by the Director of Agricultural Engineering
 

at Pusa to utilize an average of about .6 of an acre of land for food, or
 

1.2 crop acres per year. 
This would be a total of 43.8 million acres or
 

87.6 million crop acres, not including that utilized by calves or older 

cattle which would raise the figure to at least 100 million acres per 

year. It represents over one 
fourth of the total current cropped acreage 

in India - 379 million acres. Moreover, erosion and soil impoverishment
 

caused by overgrazing of' land is a very comimon phenomenon according to 

the same source. The land could be released if tractors and power tillers 

replaced the bullocks on the farms. 
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B. Production of Tractors and Power Tillers 

Production of tractors in India bcan in 1960 with the nanufacture of 

about 60. Pricuction during 1964 wias 3,152 tractors by four co.panics as 

follows: Tractors and Farm Equip-.ent Ltd., Madras, 1,716 tractors; Escorts 

Ltd., Faridabad, 446 (but company agents indicated that only at at 395 were
 

produced with some indigenous content); Eicher Tractor Corporation India 

Pvt. Ltd., Faridabad, 214; and 755 by Tractors and Bulldozers Ltd., Baroda. 

Sec Table II for the foreign collaborator, capacity, production and expan

sion licenced for each manufacturer. The map on page 47 shows the location 

of the producers of tract crs, power tillers and tractor-dram implements. 

Although the production of tractors last year almost doubled that of 1963 

(1,629), it was far from satisfying demand, or in mecting the Third Plan 

goal of 10,000 produced with 12,000 capacity. Demand is estimated by one 

tractor company to be over 2.5 tizmes production. A representative of 

Tractors and Farm Equipment Ltd., (TAFE) in New Delhi said there is a two 

year wait for their tractors.
 

All tractors are produced with foreign collaborators, three from the 

West and two from the East. The indigenous content of the tractors is claimed 

to varj fr.1 30 percent to 70 percent. TAFE claims the highest indigenous 

content along with the largest production. It claims that its tractors are 

70 percent indigenous, however, when the coposition of the various "indi

genous" components arc taken into account, such as the engines produced by 

a sister company, Simpson & Co., Madras, the indigenous content of the 

tractor turns out to be 35 percent or lower. The indigenous content of the 
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T~ble II 

Tract)r Productio~n 

Cmcrnn Fc-reign C311rbcret.;r Cr ;z city 1964 Pr.Dd. EX1pansion Licaecd 

Ei .hur 
Indira 

Tr .ct ,r 
(Privitt) Liimted G3br. Eicher Tr,-.ctoren, 2,000, 23r55Tn Nrmten~ 

Fcrid: b~ d, Punj -b. W1est GL-rn.vny 

Esco-rts Limit,-d, Fcaridrcbrd, ±2unj!-b Urscas f P:.lnd 4,000 446 7,000 

Intczn' tij)n- 1 Trc-ctur C-r.ilcny Int,:rn-timal Hrrvester 3,500 11n,-- 7,000 
,)f Indir Limaitocd, Bnmby Cc--m?ny -,f Chicrg,.,III. 

Tr~ct~rs :-nd Bulld:.zcrs Privtc MAt;k--v -f 1:,000 755 4,000 
Lir.,.it- d, B-r:d&, Gujr.--t Czpchcql-lVcJtia 

Tr ct:,rs -- d F~rr Lquiprmcnt Limaited, M.-szy-Fcrgusc-n )f the 3,500 1,716 7,000 
M!-dr- s U.K. 

I/ ActurJ. instrilled c- p--city is rb~ut 600. 
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other tractors are also less than claimed. Tractors and Bulldozers say
 

they have 62 percent indigenous content on their 50 HP tractor, and 30 per

e#nnt un thir 35 W;1. The fo iier ,ybve hiyh:it indlgaons-cntont. 1inc: 

all the tractors have high foreign content, production has been under
 

capacity because of foreign exchange shortage.
 

TAFE was asked to turn out over 4,000 tractors last year, however,
 

Simpson and Co., was licenced to produce only half as many engines, as the
 

engine industry was not considered to be a "priority" one, according to 

TAFE. Their representatives said they would have been in even greater
 

trouble if they did not have a plant in Yugoslavia from which to import 

parts which could be paid for in rupees. Tractors and Pulldozers Pvt. Ltd., 

produce tractors with Czech collaboration, and Escorts get the transmission 

and gear box from a Polish aollaborator at a very low (political) price.
 

International Tractor Corp., a collaboration of International Harvester,
 

Voltas, and Mahindra & Mahindra will have difficulty importing components
 

and raw materials from the U.S. or U.K. At present they are not required
 

to have a high indigenous content.
 

Domestic. '- n c.n tho -.oal Qf rq.uction~.-sot at 40,000 by the 

end of the Fourth Plan. The goal of the Fourth Plan is to provide a
 

tractor each to 1.5 lakh farners and power tillers and small tractors to
 

at least 3 lakh farmers. Only 8,500 nos. capacity for tractor production 

will be available at the Ond of the Third Plan with a probable production 

of 7,000. Escorts, TAFE, and International Tractor have been licenced 

capacities of 7,000 each, and Tractors and Pulldozers 4,000. hicher will 

continue with its present licenced capacity of 2,000.1 There is a total 

1 Eicher has an actual capacity of 600 tractors per year and has had
 

difficult foreign exchange problems.
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of 27,000 tractors licenced. All of the firms are at present producing
 

under their single-shift 5-day week capacity, and the prospects of expansion 

to reach the Fourth Plan goal look grim wlith -the present foreign exchange 

crisis, even for those who import from Ploc countries. With greater 

emphasis on agriculture in the Fourth Plan the situation may improve. 

The GOI is proposing to build a plant to manufacture tractors of less 

than 20 HP with Czech or Soviet collaboration. None ar being produced 

at present. Perhaps large tractors will also be built with Czech collabora

tion in the public sector. The GOI says public sector production is necessary 

as private firms are not prc.ducing small tractors nor are they producing up 

to plan goals. The Development Officer for tractors also said that competi

tion is needed with private firms to lor.t: prices, and that foreign collabora

tors are not intUrested ii increasing indigenous content. In any case, 

according to various agricultural engineers (and confircd b': all the 

tractor companies), the Czech tractors which are be.n considered for manu

facture in the public sector are much too complex for operation in India 

and arc not resistant to heat and heavy rain. The price suggested is also 

Much lower then can possibly be achieve,) with the high indigenous content 

planned. The cost will not be that much less than a 35 HP traztor thus 
2 

Ike"ts purchase limited. It -i.s felt b:., the manufacturers and other 

experts that the required Rs. 17 crores, perhaps Rs. 10 crorcs of foreign 

exchange, for the public sect.r project should instead be allocated to the 

existing manufacturers both for expansion of capacitr utilization and 

increases of existin. plant capacity. 

However, Tractors Bulldozers now say they ill have the capit.l equipment 
to produce 15,000 50 HP trLctors by the spring of 1966, despite a licence 
of only 2,000 for this size tractor. Thay consider this larger more power
ful tractor to be thi nost appropriate for hard Indian soils.
 

2. Only about Rs. 2,000 cheaper according to three different tractor manu
facturers.
 

1 
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Power tillers, or vialking tractors, are being manufactured at present 

by one finm, Krishi Engines Pvt. Ltd.; Hyderabad, with Japanese collabora

tion. They arc -licenced to produce 

3,000 per year. These tillers are powered by 5 to 6 HP kerosene engines 

produced by the company itself and are said to contain only 10 percent 

imported components. When detached they can provide motive power for 

water puvips, threshers and sprayers. These tillers arc reportedly overly 

complicated and expensive and farmers hesitate to buy them for fear of 

breakdowns. 

Power tillers are small and of low horsepower suited to small farms, 

but the-, can be utilized only for wet-land or semi wet-land cultivation. 

Dry soil is too tough for them. However, there is a lot of Indian acreage 

under wet land cultivation. These and small tractors of under 20 HP for 

dry land can go everywh(ere that bullocks can go, and could be utilized on 

very small plots. The, are much m.)re expensive than larger tractors in 

terms of cost per unit of power, and would be uneconom-.Iical unless cheap 

simple models werc produced.. Another :-,reat disadvantage expressed is the 

amount of walking - 17..20 miles per acre according to a tractor representa

tive - which is inv)lved in ploughing with a poeor tLller. H,_.vevcr, farmers 

arc used to walking great distances with bullocks! Licences have been 

given to 5 or 6 other companies for the manufacture of 30,000 power tillers 

and the Punjab and Orissa cg.ovurn-,innts nay also make the.] with Japanese 

collaboratio;n. The licences have been spread out so that each firmi would 

manufacture only 5,000 to 6,000 which is relatively uneconomic. Demand is 

estimated to be anywlhere from 2 to 4 lakhs per year b- the end of the Fourth 

Plan.
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There is reportedly a great need f.,or agricultural engineers to be
 

consulted before licenccs arC issued for the man-facture .of tractors and 

power tillers. Size, complexity, availability of parts, etc., should be 

taken into consideration. The press has complained that too many different 

types of tractors arc being both iimportcd and produced making the supply 

of spares and ancillaries impossible. According to a speech by the 

Deputy Minister of Food and Agriculture in March, about half of the 40,000 

tractors in the country, are lying idle for lacz of spare parts. Others 

have considered this estimate too low, The spare situation is crucial. 

Even for the lI .sa experiment center, it takes 6 to 8 m-nths to obtain a 

very Linor tractor part. 

There is a lot of discussion as to what types and sizes of tractors 

and/or power -tillers are needed in India. The present tractors are very 

costly (i.e. about 2 -to 3 tiics what they viould cost abroad). Since 

there are only about 40,000 tractors in the country nov, it seems that 

there are considerable grounds for expansion of production of all sizes of
 

tractors, especially since about 70 percent of the land is owned by 25 

percent of the farmers (wht., can thus afford them). According to Mr. Giles 

of the Ford Fcundation, it will take an average production of 100,000 tractors 

per year for the next 60 years to bring India to the minimtuj, needs of 0.3 HP 

per acre vihich is still far bclo.w other cozuntrics. 

0. Tractor Drain L.Iplemrrts 

All of the Indian tractor c. mpanies and two other firms in the large

scale sector, Indian Landsberr; & I::iplc7cnts Corp., Faridabad, and Marshall 

& Sons Ltd., Calcutta, produce tract-r-drax,n impleents. There are many 
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small scale and cottage industries, perhaps 50 or 60, which also produce
 

then. The latter produc morc than half the total and sell them either 

to a tractor company for resale .r to the consuner. Only basic implcments 

such as plowjs, harr ws and cultivators are iaanufacttlred and nc implements 

are produced for harvesting. Ono of the jaost popilar and efficient tractor

drawn implements is the mould board plow. The designing of improved imnple

ments is also a concern of manufacturers of tractor drawn implements. There 

are no figures on 1964 production but generally 2 to 3 implcments are produce
 

for each tractor. Three large scale firms produced 3,410 implements in 1963.
 

Components, such as discs must be imported, and there are shortages of high 

carbon steel, cuttin;, edges, bearings and steel alloys which arc not produced 

in the country. Reportedly liconccs have beon granted for the production of 

alloys and high carbon steel, but in the nuar future at least, Indian manu

facturers will have to depend on imports. Moreover, the now eraphasis on 

defence will surely curtail the availability if high carbon and other
 

special steels for producers of all types of agricultural machinery.
 

D. Imports
 

The principal items of agricultural cquiplaunt and machinery imported 

are tractors, sparc parts and coponents for tractors, and tractor drarn 

implements. In recent years, except for comnponents needed to manufacture 

tractors in India t-r parts for old tractors, licences have been denied for 

the ijmportation of tractors and tractor Parts from other tlan the Soviet 

Union and Dther rupee payment bloc countries with a few exceptions. The 

Indian goveriiucnt is a major. importr of tractors through the State Trading 

Corporation. During 1964, 4,4 2 tractors valued at $6.2 million were
 

im:ported and this represents an increase of 70 percent over last year. 
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Imports of tractor parts by established importers, who are permitted 

to import up to 25 percent of their best previous ycar of imports plus 

c orponcnts imp-rted by tractor manufacturers in India were valued at 

$7.4 million, or 84 percent more than in 1963. Yugoslavia, U.S.,
 

Czechoslovakia, USSR, UK and West Gcrmany vw'ere the jmajor suppliers in 

that order. Still, about half of the tracto.rs in India are lying idle 

for lack of parts, nor are firms making tractors getting sufficient 

components i.iports to meet production targets. It would seem that 

demand for spares and components should be met before new productive 

capacity is established.
 

The tractors which have suffered the ost for lack of spare parts 

are the Russian. Imported Russian 14 HP tractors are sold at a price of 

Rs. 5,500 with a free but limited supply nf spares for a yoar. After 

the initial supply of spares arc usedtltey arc nc longer available and it 

is esti:ated that at least half of the Russian tractors are idle. 

http:tracto.rs
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Intarviowo wore h--1d with tho fo11owinf.- -p)oplj: 

I. 	 Govorniont of India 

Ainistry of Food and iC'ricultura 

1. .-ir. 	1inhavir Prasad, IrriLation ilvisor 

2. iir. 	 1..Ya-dav, Av,,ricultural n-rif3r, Extonsion Dirictorato 

Dirictorat,' 

4.Dr. SLardLr Sin~h, Plont Protoction A"Idvisor to GOI and iictor 
Locust Control, £ir-ctorcato of i'lant Protjiction, uarantin3 
an-d Stora[';a. 

5. 1jr. 	 G.J2. 3riclharui, Indlm Ocuncil of i.'riculturaJ. R3S~arch 

6. 	 Dr. 0".1, Roy, Diractor, Dt. cf Alricultural 2 n[-injorin(-, 
IfldiL' ,[-ricultuar(l R.-ojarch Instituti (Pusa InmJtitut3). 

B. 	 Diroctorat , G-niral of Tcjci,- DThviopnt 

1. JLr. D.J3. il~ali, asista~nt Jivolop1.t Offic--r, Diro:ctortcit 
of 	Intlustrial '.achinary. (Plant Proto)ction) 

:;AullicL, Off icc-r, 
Industrial Aachinjry (1'lant .:?rotoction and 4rricultural. 
!iachinory) . 

2. 	 "x'..B. D.wilonnont Diroctorat-1 of 

3. 	 11r. I-.S. Prabholzox, i oc:n Off icar, Dirictoratj of 
Tractors and rAobilo quip~xint 

4. 	11r. il. Rre.1a Ra~u, Djvolodnunt Officor, Dirictorat, of Light 
.tbchanical Zn[:inj:)rinr: , G1Cricultural ki~vocrlints). 

5. 	iir. P.O. Ro Djvjlc--:.i.,nt Officor, Diroctorato of Internal 
Combustion En~incjs, hir Conprrossors L Lu.ps (2u~xps hind .u1ir 
Ooorcssors) . 

C. 	 Dov~1o-xi~nt Oomvissionor, 3:.ill1 Scr~ao Industri. o 

1ir.1. 	 D.D. Baou, 24conornic Invstilvtion and 6tatistica. 
Division 

D. 	 Planninr, C: v-ission 

1. Air. 	 J.1'. Sinrh, Joint Socritaryp, r'riculturo. 
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II Industry
 

1. 11r. w.R. Fmr-nio, alis i nagjr, Tractors " Scocters, Escorts
Linit, '., Fariecbad. 

2. 	 4r. ,ar Nath hhandlUwal, Sales Represntative, Dir.c. of Delhi 
Office, end Mr. L.1i. P.tol, ilnacitinr Diroctor, zajrican Spring 
and Pressing Worhs, Bo.ibay. 

3. 	 1r. ..A. Lall, ± nna-inE Diructor, and Ar. Bawa, General iIanaCor, 
Faridabad Plant, Eichir Tractor Corporation (India) Privat 
Lkiitid, Farilabad. 

4. 	 ir. Vohra Ravi, Jalan1Lf, Tractors umd Fari Equipvunt Likitid, 
Now Delhi Office.
 

5. 	ir. R.h. Lndly, ir* S-r, ar. Sardjsal, Intomrational Tractor 
Conpmny of India Linitd, Boibay. 

6. 	 i. C.1T. Prchd1n, SaLs Inoa -r, J~oti Libitod, Baxoda. 

7. 	 ia. Lacssy, Sales I'n&aL,;r,Fcrgo nd Blour Cocrany, Ivio(labad. 

.	 vr. i'.L. Lirloshar, Diructor, Lirloshar Pnounatic Conpany Lkiitod, 
Poona (iso iKirloshar Oil Engin ,s Li"ito2, Poona) 

9. 	 Ar. Pt-sh.bhai Patol, Chairnan, and ir. Chandrokant Patol, Directcr, 
Tractors and Bulldozers L:Lit, Barcda. 

10. ir. L.S. Carbat&, Cacbata Avitticn Privato LL-itjd, Bo;ibay 

III. Ford Foundation
 

1. 	 1r. G. Uallaco Giles, Consultant on ,-'ricultural I:iplo:ints. 

2. 	 Dr. W. David Hlopper, Historian, Int..rnsive Jricultural District 
Provrm. 

IV. National Council of Applied ZconL:iic Rosearch 

1. 	 AL, J.i. Jain, i.-ricultural Anino..r 

2. 	 ;r. D.R. Garja, ,-ricultural Zn[.inoor. 

V. State Governm-ient of Aaharashtra 

1. 	 Hr. hadaba, Deputy Director of Industries. 


