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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

ﬂEES"ETBEETEEE§_can make to increasing agricultural productivity, the
relative importance of different types of machinery, and the problems
involved in their production both in the present and in the future,
particularly in regard to ascarce foreign exchange.

Non-machinery 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,
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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. _For example, one the

moﬁE,ETESEEEEE_EEiturES of ?nggggigg_ag?iculfural g{g@{gmmés miﬁ?f%ﬁ
\;;;igation: ot ha;—;;; 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 aere

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 ihe ratio of area irrigated (both

ma jor 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 producing equipment for minor irrigation are.con-

centrated in three main centers: the.Calcutta area, Bombay-Poona, and

e

Coimbatore, Madras, About 400 power rigs, including those for replace-
‘-‘_\./"\w"_

ment, will be required in the Fourth Plan. There are virtually none
produced in the country and the present foreign exechange crisis: is

making it diffieult 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 vill have to be
imported. As of the first of the year, thc Third Plan target for power
driven pumps was excecded with a productién of 168,000 pumps, not includ-
ing those in the small-scalc secctor, It is estimated that 80 percent
of these pumps arc utilized for minor irrigation, Total Fourth Plan
demand for punps for irrigation has been assessed at 560,000, The
original figure was set at 700,000 but was scaled down on the insistance
of electricity advisors who werc concerncd about possible delays in n
rural elcctrification programs, |

Despite the general adequacies of indigenous capacities, certain
varieties of pumps rcquire a lorg vaiting period, and a number of pumps
unsuited to well requirements are being utilized. The number of elcc-
tric motors required for pumping will depend upon the rate of build-up
in power generation and rural elcctrification. Their cstimated require-
ment in the Fourth Plan is 350,000 vhich can be met indigenously, The
total Fourth Plan requirement for stationary diesel engines, rlso used
in irrigation pumps, is estimatcd at 200,000, The supply will primarily
be indigenous, except for a limited number of large engines for 1lift
irrigation from rivers and streans.

By far thc 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 cstimated 25 percent of requircments,
Fiberglass pipes would be much cheaper and more durablc, 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 cxchange for total Fourth Plan outlay, Some scienti-
fie and investigation equipment for the survey of water resources,
etc., will also have to be imported.

A second area of support by agro-based industries lies in plant
protection equipment. According to the GOI, animal pests cause about
10 percent loss of crop while discascs, weeds and parasitiec flowering
Plants account for a similar loss., Increased irrigation, greater use
of fertilizers and improved seeds, and other mcasures to inereasc
erop yields, by the same token, way promote the growth of pests and
plant discascs, This requires greater stress on plant protection,

In 1963/64 about 30 million acrcs were treated with plant protection
measurces versus a Third Plan target of 40 million aerecs, The Fourth
Plan targ.t provides for more: than a five-fold increase in covevage to
210 million acrecs, Bottlernecks to the achievement of plant prote~tion
targets have been lack of trained personnel, pesticides and plant
protection cquipment.

With rcgard to the latter, in the large-scalc sector there are
only 3 units (located in Bomyay, Madras and Calcutta) producing manual
and power spraycrs, In addition thcere is at least onc small-scale
unit producing manually-operatcd sprayers in cach state. About 97
percent of the manual spraycrs arc sold to the govermment, and then
resold to the farmers by State Government extension agencies at
subsidized rates or rented at nominal rates. The percentage sold and

lcased to the farmers or kept by the State Govermments varies from
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Statec to State. The large-scale industry at present can produce about
200,000 manual spraycrs per ycar on a one-g8hift basis, The current
Fourth Plan cstimate of requirements is 1,500,000 rcaching a produc-
tion of 900,000 in 1968/69 to mcet requirements., It is proposed that
manually opcrated sprayers should cover half the acrcage to be protected,
Shortages of brass may impcdc production unless substitute materials can
be found or import allocations incrcascd,

Incrcasced attention is being given to the production of knapsack
power spraycrs bccuasc they can cover a much larger acreage per day,
and timecliness 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 ycar 1968/69. Onc company in Rombay
produced 72,250 last year and they now have 2,400 units in stock waiting
fitting of umported cngines since the required 1.75 to 3 HP gasoline
engines arc not produced in the country. Thus, the main bottlencck
will bz the supply of motors, Threc companics have been given licenees
for their manufacturc but a timc lag of at lcast two years will be
requircd. Mecanvhile, about 10,500 knapsack spraycrs arc to be imported
this year.

Conventional pover spraycrs which are less mobile are also produced
in the czuntry with domestic supply of engincs (3-4 HP). However, the
Fourtn Plan target for spraycrs of this type is only 16,000 per year.
Airplanc sproying is rccommended as part of the plant protection program
to cover large arcas in short periods of time and with grcater cffective-

ness, At present there are about 17 plancs and helicopters for this
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purpose, but 2nly 9 or 10 arc opcrative, It is proposed in thc Fourth
Plan that 4.6 millisn acres per year be treated using 118 aireraflt.
AID is planning to assist in this activity. The greatest bottlencck
is vxpeceted to be the training of personrcl to operate the plancs,

Still another important input fros agro-bascd industrics is that
of tractors and implcements [or s211 preparation, planting sccds, harvest-
ing, cte. Hand and aenimel-drawn iaplemcnts still largely dominate agri-
cultural cquipnent production in India. Many of these arc made in small
villagc blacksmith sh.aps. svever  thore are about 55 units manufacturing
traditional and inaproved iapleacnis in vhe large-scele scetor with an
estimated 31,000 ©omnis o0 capocriy ia teras of stecl eonsuapiion, The
highest coneentration of implcacnts aanvfacturers, ineluding those in
the small scale scetor,arc 1n tne of the most progressive agricultural
states, viz,, thc Punjab. Product:im 1s hindered by shortages of
spceial steel, particulerly high carbon and alloy steels which arc
generally not produccd in India, It is to be noted that the use of
tract 'r-dravn inploacnts can substantially inercasc c¢fficicency in agri-
cultural cpoerations by pulverizing the soil more dceeply, placing sced
and fcrtilizer aore officiently and cxpuditing these operations to take
advanivage of teuporary s.il or woather conditions, The cauployment of
tractrs will alss involve substantial saving in food available for
human consunption by replacing bull:cks.

Productisn_of tract-rs in India began in 1960 and by 1964 reachc

el S ThY

3,152 wits froa plants in Far: ad_(2), Mcdras and Baruda, Hoviever,

this was still far less than the Third Plan goal of 10,000, Deaand is

———
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estimated by one manufacturer to be 2,5 times current production. Since
1/

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

foreign exchange shortages. The Fourth Plan goal of tractor production
1) S e e .

o

%5_594999* Licences have su far been given fir expansion te a capacity
of 27,000, The government is considering manufacturing tractors of less
than 20 HP as none are now producced, and 1t hopes thereby to induce
lower prices. There is a great shoriage o sparc parts for tractors

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

existing in the cuntry half were lying idle for lack ~f parts.



III. MINOR IRRIGATION EQUIPMENT

A, Achievements and Goals

One of the most iapovtant featurcs of the Indian agricultural
program is minor irrigation., Irrigated land can raise productiv.ty
per acre by allowing a more intensive use of cach acre through addi-
tional cropping. It can assure & higher yicld per acre [rom the crops

now produccd and 1t opens opportunitics for farmers t2 shift to better

crops. Minor irrigation has_the advantage of 1uw costs, and possible
Sner 1rrigat >_the advantage °oi LW €oS15, and posSS1b.c

OWnersth and (e ntrnl =l tqulpmb oUCﬂ _as puips and tubewells, by

the individuel faracr. When the tubevells or canals are contrslled
—

by the government, remortedly bribery and the auctiming of water 2
the highest bidder often mekes the svpply of water uncertain, so that
the farmer dzes not adoquately prepare his ficlds for it., The tining
of supplies of water are often not 1n cccordance with the needs of the

farmer. He is alsz nut given the proper training {or its use.

In 1961 th\ ratis of area irrigeted from both major and minor

e e

irrigation t: the arca sowm was 1%.3 percent, Minor irrigation
"\___________-_,————-—o .
accountcd £or 37.8 million net acrces or 62.7 percent of the total,
The net arca sown in that year was 323 milliom acres and the crop
arca sovn vias 376 aillion acres.,
Great emphasis was given to minour irrigation in the Third Plan:
and the Working Group £or Minor Irrigation estinated that the Third Plan

goal of berncfitting 12,8 million acres (net additisn of 6.8 million acres)


http:percL.nt
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will be achieved in full.l It has also been estimated by the Ministry
of Food & Agriculture that the long tera potential £or the development
of iwwinor irrigation is 75 wmillicn acres, ineluding 30 million acres
from surface water and 45 aillion acres fro groundwater., It is
propasced that as wmuch land should be covercd in the Fourth Plan as
possible, The total target tentatively fixed by the absve Working
Group is 16 million acres with 12.6 willivn asercs of nevw irrigation,
and a net additi-n of 9.3 millicn acres accounting for depreciaticn

Of formerly irrigated ercas (duc 15 vaterlzgging and incrcasced salinity)
and the inpr-veuent of formerly irrigatlced arcas. This would raisc the
level of net :nnor irrigation coverage rai 44.6 million acres at the
end of the Third Flan to 53.9 willin acres at the end of the Fourth
Plan. ovever, Intensive survey oand investigation of water vesources
will be required along vith proper cosrdination with acdiuwa and aajor
irrigati-n works, before thesce schomes can be realized, There are
nuncrous potential bottlenceks to the achicvenent of irrigation goals,
especially the above, The training of the farners in the usc of irriga-
tion facilities is als> crucial as :weh of the currcnt facilities arc
gither not uwtilized or water is wasted., The Dircetor of Agricultural
Engincering at Pusc Institutc cstiaates that 80 percent of minor
irrigation water is wasted, Availability of elecetricity and cquipment,

such as pipes and drilling rigs may als~ h:ild up irrigation plans.,

1 GOL, Ministry of Food & Agriculturc, Report cof the Working Group
for £orauldtion of Fourth Five Year Plan Proposals on Minor Irriggtionggggq
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B. Equipment Presently Produced and Requirements

The equipment rcequired will be considered in the light of the
tentative Fourth Plan gocls {or winor irrication as set f£:rth above.,
This includes drilling rigs, alr compressors, pover driven puaps,
electric mytors, diesel engines, earthimoving cquipaent, tronsport
equipament and scientific and investigation equipment. The industries
producing this equipaent 1n 1963 wvere concentrated in three main centers:
the Calcutta area, Bunbay-Poona, and Coimbatore, Madras, There are also
a nuaber of producers in the Punjab and U,P, as mav bc scen, Mop I page

1

11, Much of the cquipment is impuorted, especially pipes, drilling equip-
ment and carth-moving cquipacnt. Aceording to various cxperts, the Indian
governaent is not up t° date on nodern cheaper and norce productive equip-
ment for mincr irrigation, and both the indigenous and the dimported
equimaent tends to be out of date, and/sr expensive.

1. Drilling rigs_ - Drilling rigs are rcquired for boring in wells

especially where the substratun is rocly or otherwise difficult to bore.
About 25 percent of the drilling in the Fourth Plan is assumed to requirc
pover rigs. This would reguire the supply of ebout 400 rigs, >f which
about 360 wordd heve to be dimporied, including replacenent of about 40
existing rigs. Therc arce virvually no pover rigs for sinor irrigation
nov produccd in the counlry cxcept very small oncs produced by Voltas,

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

I The pryducers located on the map are thosc which oxisted in 1963, the
latest year for which liste of praducers arc available, Thus the number
of units does not coincide with thosc in production in 1964,
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no licences have yet been issued for the production of these rigs. The
varicty of sizes and types rcquired vould saake their production infeasible,
The present [orcign exchange crisis is moking it difficult to sceurc rigs
for minor irrigation - many of thesc rigs arc iuported from the U,S.A,

The Advisor indicatcd that thc Third Plan goals would not be reached for
this reason althcugh the Werking Group report states that they will be
reached. The type of rigs required are gencrally 6" 2 &% in diameter
capable >f drilling to 600 according to the Director »f Agriculturel
Engincering at Pusa.

2. Air coaprcssors - Alr eonpressors arc usad [or drilling holes in wells
- fesl

for the purpose of blasting., It has bcen estimated by the above-mentiosned
Working Group that about 425 coapressors would be required in the Fourth
Plan and all could be supplied froa domestic producers. Eight units
produced alwost 3,000 air compresscrs in 1964, however, they are utilized
for purpsses cther than minor irrigatisn. No foreign exchange has becn
allocated in the Working Group report f£or air compresscrs, but the
Irrigation Advisor indicated that some hcavy compresscrs uould have to

be imporied., c¢reign exchange will also be required f:r denestic preduc-
tion of air compressors., Kirloskar Pneumatic Company, for instance, must
import about 10 percent =f the parts, including geuges. Thz Working Group
never takes into account roreign exchange required for components foar
doriestic production. Sce Map 1,on page 11 f£or the location of the praducers

o>f air conpressors.
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3. Povier @riven pumps -~ Pover pulps as oppaisced to Persian wheels nst

only incrcesc the cffceeiive viater cutput of wells, but 2lss help to
relcasc bullack pover required {or Sther agricultural sperations, As
of the first »f the year, the puap industry in India had alrcady
excceded the Third Plan targctlaf 150,000 punps with sver a year to go,
and this total docs not include puups produced in the small-scele sector
festimeted to be 50,000 per yeor by o large scole puap produccr, Jyoti
Ltd.) Large scale production in 1964 was 168,000 puaps and i¢ is cstimated
that 80 percent of all povier puaps fenufactured (i.c¢., 175,000) arc usced
for irrigoetion. Moreover, in 1964 alasst Rs. 2 ailli-n worth were
exported, Hewever, Indie still imported alacst Rs, 4 crores of puiips
and spare perts of puaps lest yeor, It is not known if eny of thesc
imported puaps werce utilized Cor aiuor irrigeticn, bub the Central
Adviszr Couneil L Industrice Roport of Januoary 1965 stated that .o
acocording
nuaps ey now be inported for cgricultural purposcs. Neverthelesg/to
the Dircetor of Agriculturcl Engincering at Pusc, nony types which are
not produccd in Indaio ere in doend.

Duaend £or prvicer puaps Cor cgriculturcl purposes fir the entire
Fourth Plon pericd is currently asscsscd ot wnly 560,000 by the Working
Group. Domend was originally sct et 700,000 but was scaled down on the
insistenec Of cleetricity advisors wihiy werc c¢onccerned abdyut prssible
delays in rural clectrificetvizn prograins. The developaent Officer for
punps in the ICTD said that licences for new units or for expansion of
existing capacity will not be issued until Fourth Plan requircments are
definitely sct, however the industry is not on the banned list for

liceneing through Dccember, 1965.
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According to Pusa cis5o, the puaps utilized do not fit the capacity
of tubewclls in vhich they arc placcd as they must be ordered so far
ahead of tiuae that adcquatc testing of groundvetcr ressurces is not
possible, Ordcrs for souc puaps at present require a five year waiting
periad, espceially for soie types of turbine puaps which arc in less
abundancc, Jysti Ltd., 2 produccr of both types of pumps,is booked up
for 12 to 15 nmonths for aorizontal pwips and 16 1o 18 months for turbine
punps. The Compeny, however, is cxporting about 25 percent of its pumps
and hopes to export 50 percent next year in order to obtain foreign
excharge £or cxpension of capacity. They presently can work only one
shift for lack =f balancing cquipmcnt.

There are 63 conpanics registcered with the DGTD producing power
driven punps, but many of thea arc quite smell. The produetion and
capacity of cach unit arc classificd information. The map on page 11
gives the 1scation of those firas which produce nostly for agriculture.
Production is fairly hcavily eoncentrated in Coimbatorc, Madras, where
in 1960, 22 »of the 48 companics were located. As may be scen from the
map there is also e large concentratinn of electric motor production in
Coimbatore., Many firas produce bath punps and cleetrie motors.

The unit which praduccs the largestnumber of punaps (centrifugal)
is Kirloskar Rras., Ltd., South Satara, Maharashtra. Jyoti Ltd.,
praduces a fairly large nuaber f both centrifugal and turbire pumps,
According to Pusa, thecse tws eompanics could producce three to four tinmes
what thcy arc praducing now vith present installed capacity but are not
given ailocations of copper for gun nctal bearings and high carbon steel

for shafis. At Jysti, Ltd., turbinc puaps have an import content of abous
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18 percent and centrifugel puaps nerhaps only 3 to 4 percent according
t3 their sales manager. However, since Jyoti and Kirloskar export pwaps,
the problea would scet £ be less that of foreign cxehange for conpsnents
thon for balencing cquipnent £or two shift production, Ansther compeny,
Forge and Blwwer Co,, Ahacdabad, produces 100 centrifugal puups per day
nast of the year om one shift and 200 per day in the season of high demand
operating -n 3 shifts, Thoy say they could produce 250 per day with
existing nachincry but that demand for their puups is not that high,

At present there is 2nly o wne aonth waiting periosd at this Conpany. The
two larger companies cstimate that dcand is rapidly inercesing end that
Fourth Plan grals should be higher, Fron the above, this would seen

the best e .nclusion.,

4. Elcetric motors - The nuaber of clectric aotsrs required for

irrigational puaping depends upon the rate of build-up in pover gencration
and rural electrificatisn. The total nuaber of eleetric motors required
for ninor irrigation in the Fourth Plan has been cstinmated by the Working
Group to nuisber arosund 350,000 of different sizes. It says thot foreign
exchange lounting to about Rs., 10 lakhs may be required for renlaceient
of some S the existing electrie wstor installations of very high HP on
lift irrigation schenes, but otberwise all the nctors eculd be nanufactured
in India, A totel of 206,400 clectric mstors (total >f 1.32 milli-n HP)
were ianufacturced by 27 units last ycar., The nuibcer »f units in the

sncll scale scetor in 1959 was 74 with a capacity of 266,000 HP and a
praducti-n of 70,064 nuabers. The industry in the large scale sector

is eoneentrated in Madras Statc wherce 11 of the 27 are located. Mep 1
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on page 11 shows the lzcati:n of thesc units. Accsrding to the Director
of Agricultural Engincering at Puse the supply of elcetric aotors for
punps can easily keep up with denend, More worrisone is progress in
rural clecetrification. There could, however, be difficulty due to the
probleir of obtaining eopper cosils for the astors, Kirlskar Electric
Coupany, Bangalore, hos underutilized capacity for this reassn, aeccording
t> a sister concern in Prona, Jy.ti Ltd., inpirts 4 - 5 percent of the
valuc of its aotors consisting >f copper c¢.ils and insulatisn material.
It has becn cxpericneing somc difficulty -bitaining copper lately,

5. Stationary dicsel engincs - The total nunber of dicsel engines required

for irrigaticonal puiping on tubcwells and 1ift irrigation schemes in the

ourtih Plan, according to the Working Group, is 200,000, Most of thesc
will probably be under 10 HP, Some larger engines up to 60 HP or s will
be required for 1lift arrigation froia rivers and streems. A few of the
latter arc expected to be inporied at a c.st of about Rs. 10 lakhs cceosrd-
ing to the Working Group.

There were a total of alaost 70,000 (singlc shift capacity 49,000)

diesel cngines produced by 27 units in 1964 in the large scale scetor.
The major priducer was Kirlausker 0il Enginces, Poone, with 45 percent of
producticon in 1964, [21lowed by Cooper Engineering Co., Satarc, with 20
perecent, and Rust»a and Hornsby Ltcd,, Boabzy, with 9 pereent. The najor
praoducers arce thus all l-cated in Maharashtra. In addition there are
nearly 400 snall sccle firus in varisus parts »f India contributing another
25,000 cngincs per year t5 bring the total t: about 95,000 cngines per

year according to Kirloskar,
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In the manufacture of diesel engines practically all raw
materials and componcnts arc procduced locally for the sizes of
onginea uscd for apricultural purposcs, except for special steels
valued et 5 tc 10 percent of the product according to Kirl uskar,

A constant coaplaint of diesel engines manufacturers is that demand
(largcly from the GOI) is conccntrated at the end of the fiscal year for
budgctary rcasons requiring the companics to accumulate uncconomic
stockpiles,

For both c¢lcctric motors and diescl cngines there has been adequate
supply. In fact stationary dicscl engincs werc the most important single
itemn of agricultural cquipnent cxported last ycer., Exports were valucd
at $1.8 million in 1964 as opposcd to $1.1 million in 1963. The deinand
for diescl cngincs in irrigaiion may lesscen cventually as rural clectri-
fication progresscs as they erc much morc cxpensive in initial cost,
operation and meintenznee than colectric motc s, However, at present
therc is & 2 to 6 month waiting period for engines at Kirleskar and the
Company thinks demand will rapidly increasc during the Fourth Plan
period., Thcy would like to expand production which will require

imported cepital cquipment., Kirloskar currently works thrce shifts.,

6. Pipes - In the Working Group document cited above, by far the largest
amount of forcign exchange allocated for the Fourth Plan ininor irrigation
program would bc for the inport of pipes (Rs. 8 crorcs)., Pipes are
required for casing thc holes in borings of cxisting wells as well as
in artesian and filtcr-point tubewells. The sizc of the pipe required
would range froa 3" to 6" for boring in existing wells, and for filter-
point tubcwclls., Two companics (Kalinga Tubes Ltd., Cuttack, Orissa;

and Indian Tube Co. Ltd., Calcutta) are manufacturing these pipes. For
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private tubcwclls! inciﬁding artesicn wells, the size of pipe diemcter
would rangc from 6" to 12", For Stote Tubcwells 6" to 16" pipcs will

be required. Hindustan Stecl Ltd., Rourkela, has recently started
manufacturing pipcs 8" and above, The Working Group thinks that if

the manufacturing capacity of thesc pipes is adequately cxpanded, about
75 percent of the nceds could be met indigenously. The remaining arc
cxpected to be imported, probably from an Eastern Europcan country at
Rs. 16 pcr foot, Present production and capacity and licenced expansion
arc not knowvn.

Hcavy cast iron and stcel pipes arce mostly utilizcd in indinor
irrigation in India, Fibreglass would bc wmuch cheeper and imore durable
according to Dr. David Hoppcr of the Ford Foundetion but little, if any,
is produccd in tic country., No advantage has been taken,according to
him,of advanced tubcucll tcchnology developed in other countries vhere
cheaper and morc cfficient raw matcrials and cquipment such as fibreglass
and plastic pipes have becen utilized, State Government tubewells arc
over twice as cxpensive as their foreign counterparts, and arc even more
expensive than privete Indian ones, Part of the rcason is the utiliza-
tion of larger iaotors and puiaps than nccessary and the utilizetion of
cxpensive scamless pipes, according to Tn, Hopper, More investimation
is nceded of this problem,

7. Earth-moving_ejuipmcent - The bulk of certh-work in the Fourth Plan

is proposcd to bz carried out by manuel lebor. However, the Working
Group thinks that ebout 10 percent should be done with carth-moving

cquipnent for speed, cconomy and botter quality of work. About 75 pereent



of the rcquircnents for scraper-dozer units, shovel-dwaper units, inotor
gradcrs, crowvler tractors, cte,, would tinen hove to be liported involving
about Rs. 2.5 crorcs of forcign cxchang:. There is very little of this
machinery producca indigenously and it 1s scarce both for .rinor irriga-
tion and othcr cgricultural work,

8. Trcnsport aquipment - Scine air eaaprossors arc mountcd on trucks,

and trucks crc required for transport of other cquipment., Jecps arc
required for surveying. No rcquircnent of forcipn cxchange for transport
equipnent is acentioned by the Working Group.

9. Scicntific ond Investizetion cquipacnt - Equipacnt such as level

instrumcnts, clcetric loggers, wolsture a€ters, tensionmmcters, soil
moistﬁrc measuring devices, hydro-thoranographs, cte., arc required for
investigating watcr resources, Soac of thesc instruments arc produced in
the country, but it is cstimated that about Rs. 15 lakhs would have to be
iaported.,

10, Sparcs - For thc machinery rcquired ond for existing mochinery,
forcign cxchenge rcquircments have becn cstimated es the samce as thet in
the Third Plon, 1i.c., about Rs, 5 lakhs pcr yecar or Rs, 25 lakhs for the
Fourth Plan, This assunces thot much more of the spares will be produced
in India,

11, Swanarr ond Conclusions - The totol amount of forcign cxchange csti-

matced to be required b the Working Group for the Fourth Plan for minor
irrization vauipacnt is Rs. 16,5 crorcs or cbout $34.5 million, Table 1

on the following page gives @ brecakdown of the requirements, This would
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Table 1

Foreign Exchangs Roquirements of ifinor
Irrigation in tho fourth Pl

$ ii1lion

Drilling Rigs 11.3
Ahir Compressor Units -
Puapsets -
Eloctric iotors o2
Diescl ifnginss 2
Pipes 16.8
Barth iloving fquipment 5.2
Transport Zquipuent -
Scientific « Invostigation Equipment o3
Spares o5

TOTAL 34.5

1/ Requireaents for wholly imported equipment. Tha foraign
oxchanga componant of indigenous production is not
availabla.

Source: GOI, illnistry of Food « agriculturz, Report of tho

vlorkjng Group for formulation of Fog;&% Fivg Yoar
Plan Propos on rlinor Irrig 1 .
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equal about $7 million per ycar., The figurc on the onc hand is low, as
Planners tend to be optimistic about the ability of indigenous producers
to increasc production, and not all the rcquirements erc included, given
the feeling cxpressed by many that different kinds of puapscts arc required,
cte. Also, ost importantly, the foreign cxchange required by producers of
cquipnent in India for components,and for balancing cquipacnt, cte., is not
includcd. On the other hend, before much of this cquipment could be
utilized a great decal of surveying must be undertaken, cspecially of
ground water resources, which arc to eccount for 60 perccnt of the irrigation
water, Knowlcdge of potential ground water resources is inadequate and
there may be less than anticipatcd. Arca-wisc Surveys arc lacking and
coordination with mediun and major irrigetion projects, and with rural
clecetrification programs nceds carcful plenning. Furtheraore, training
of technicians and farncrs on the construction of wells and the use of
irrigation water is grossly incdcquate. For these and other reasons the
plans for the use of cquipicint in minor irrigation schemes in the Fourth
Plen may cxaggerate the amount which could actually be installed unless the

cited inadequacies are bridged,
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IV, PLANT PROTECTION EQUIP:ENT
A, Achievement and Goals

The danage caussd by nests and diseases to crops in the fleld and
their producs in storage and transit is huge in India. According to the
Directorate of Plant Protection%/animal nests causa about 10% loss of
crops while diseases, wesds and parasitic flouwering plants account for a
similar loss. Other sourcas indicate that the losses ars even greater.
For instance, a plant protaction spscialist at the Ford Foundation thinks
that totel annual losses uay be as high as 50%. The totel damage is
valued by the GOI at closs to Rs. 1,500 croras (43,151 million) per year.g/
To put this in perspective, the total market value of US PL 480 grants
and loans (all Titles) from the baginning of the program through 1964 is
Rs. 1,11G croras, or «<,351 million, far lass than the annual vest and
disease loss.

Increasad irrigation, greater use of];;;ﬁﬁfﬁsyand fertilizers and
better yilelding varietiss of saad and other nsasures to increass crop
yields by the same tokon :ay provide improved conditions for the growth
of pasts and plant diseasas. Grsator stross on the application of
pesticides is thus roquired, so that tho potential roturns on huge invest=-
ments on irrigation, fertilizors, and other inputs for incroeasing
productivity will not bo soriously srodod. In 1963/64 obout 30 amillion

acras wora covorad by plent protoction moasures. The original goal of tho

Third Plan was 50 million scros, but it is ostimatod that only 40 miliion

1/ Ministry of Pood and sgriculturs Dir.ctorcto of Plant Protaction,
«uir-ntine end Storcg> - sorkipg Prpor og Plant Protction, 1964

2/ Dr. Sordur Singh, Dircctor of Plont Protiction, _usrentino cnd
- Storugo, -dAniutry of Jfood and .griculture.
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acras will bo covered, and thesc inadoquatoly. No nhysical target was
fixed in the Third Plan for nrotuction of harvestad produco against
gtorago nests and 1ittlo has bean dona. Undorachisvomont of goels has
beon caused by leck of trainod porsomncl, pesticidos, and »nlant »pro-
toction cquipmont. Thosc innuts ars still lacking. This soction will
concontrate on tho supply of plant protoction cquipmont although the

other two factors arc of cquel importancc.

The current Fourth Ylan goal of plant protoction nrovides for :iore
than a five-fold incroass in covorage to 210 nillion acras of crops out
of 410 aillion to be cropped. This goal is to be reached by 1968/69.
4n acro treated more than once is counted cach tiwe, so thae total
acreago coverad would bo considerﬁbly loss. Groater cophasis will be
placed on powor-operated plont protoction equinient to roach this goal,
ag tha tiaoliness of the oporation is crucial. Ofton hugo arcas :mst
be coverad in a fow days to nrovent the spraad of fast-roving posts.
sorcover, individual farniors hositato to buy :ilanually oporatod oquipmont
at Rs. 150 ~ Rs. 350 for tho spraying of just a fou acros. According
to varlous gources, plant protoction on a prophylactic scals rmust bo
undertaken by the govornont, sc that wide arcas will bo covored, It
vwill tako a long whilo to troin o sufficiont nunber of tochnicians for
tho plennod coverage, and pessiiis has boon ciprossed as to tho ability
of thogoverniont to succecd in the arca of plant protoction in the Fourth

Plan poriod.
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B. Potantial Incrsase in Yiszlds as Rasult of Plant Protection

The GOI Working Paver on plant protsction estimates savings at
15% lavel of crop yield for cereals and pulses, and at 20% level of
crop yield for oil seeds, sugarcano, cotton, and jute in tho last year
of the Fourth Plan as the result of plannad plant protection neasurcs.
Tho investment in plant protoction had boen sgtimatod at an average of
Rs. 42 croros per year during the Fourth Plan. OSavings as rosult of
protaction of corcals, pulscs, oilsc:ds, sugarcans, cotton and juts
alonc in the last ysar of tho ifourth Plun wero ostimated tc amount
to Rs. 162 crorss or about four times tho annual invastmont., Tho invost-
moent is now to be higher but the savings forecasted cre not known. Tho
figurcs cro guesscs basoed on 1956/60 yiclds and dc not includo incraased
yiolds rosulting fron planncd ineroasos in irrigation, fortilizers, ote.
An AID roportl/ stetes that dononstrations conducted in some statas havo
shown that in dry arcas, thc increaso in groundnut production wont frea
50 1bs to 300 1b per acroj in irrigatod arsas fron 100 to 600 1b por
aera &8s a rosult of trcatucnt of crons by airplanos. It is difficult to
orodict ineroase in yiold, but if theose orders of ucgnitude erc any
indicaticn, thore is substantial corpulsion for umphasizing plant pro-
toction in tho Fourth Plen.
C. Equipnant Progently Produced and Roquirsionts

In tho large scale sactor thoro ars onl& 3 units lccatcd in Bombay,
tladras and Calcutta producing manual and powor spraysrs. In addition

thoro is at loast on2 small scals unit producing menuclly oporatad

sprayars in ocach stato. tiost production in tho past was confined to

1/ Arthur Colsor, in Agricultural iviation Progran for India, 1964
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anually oporatod sprayors, but incroasing enphasis is now boing given to
pewer spraycrs with tho goal of covering half tho arca to bo prctacted
in tho Fourth Plan with power spraycrs.

1. ionually cparatod sprayers cui dustors ilanually oporated sprayors
ara produccd in both the largs scale end small scalo s2ctor. The currunt
nuabor of producers in tha s1all scals soctor and thoir producticn ars
not known. Thoro wor:e 44 in 1961. Thoe twe producers rogistorad with the
DGTD ars Anoricon Spring and Prossing Works of Bembay, ond Shaw-Wallaca
& Co, of iladras and Calcutta, énother firm, Plantetion liachinory Co.,
Bangaloro, has appliod for ontry into the lergo-scal: soctor. Soo liop I1
on the following page for tho lccation of tho nroduccrs of plant protoction
aquipnant in the largs scalc sactor. Tho major part of tho produce of
thosoe firas is sold to tho govorniment - about 7% according to the ianagsr
of anorican Spring, tho largest producer. Thzso arc then rosold to tho
farnors by stato govornnent sitonsion ggoncics at subsidizod ratos or ront-
ad at nominal ratas. Thoe porcentage sold and leased to the farmers or
kept by tho state govornmonts varics from stato to stato. acierican Spring
works on onu shift for nwost of tha yoar, but on 3 shifts fron January to
#arch when nost of tho governiont ordars ara placed at tho ond of the
fiscal yoar. 4according to thaoir reproscontativo this plant could work con
throo shifts thrcughout tho yoar if therc were cnough dzaiand. Thoy ars
currontly liconsed to produco 120,000 por ysar. Othor units have booen
given liconcus for oxpansion, althcugh now units havo ncet boon liconcod.

o The curront Jcurth rlafi"esti.te of reguire ents for “rnuelly cpsrat-

ad grrayors, whish-will ncccunt for helf of the spityine, aeécording to the
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Dircctorats of Plant Protaction, is 1,500,000 raaching production of
900,000 in 1968/6S to moot roquiransnts. They:would ba capeblo. ef
troatin~s about 2 2illiom noros on-any ond deye. The dmdustry..t prosont.
crn. sreduce.<00,000 . sr yaer cn.q sno-chift GLusis.

The nain raw naterial shortoge which could impedo production is
brass (Zinc and Copper). Brass is utilizad for tubos and barrels as it
withstands tho chonicals of tho posticides. Nono of the companiass wors
allocatod thoir roquircnents lest y2ar, us thers was such a shortage of
brass in the country, but they cll nanaged to buy brass in the "bazaar!
at highor pricos. Small bells for valves nay also nocd to be importod.

ilonual sprayors cost only Rs. 150 — Rs. 350 but their moin drowbeck
is that thoy can cover only o fow acros per day involving very hard work
and usually moro spcod is noeded. Tho incroass in yiolds aro not as
cortain in ony ona yoar as can be obtainod from fertilizors, and ths
farmor doos not undorstand the potential of prophylactic troatnont. Ho
tonds to invast in fertilizors instcad. He also hesitates to invest in
spreying oquipnient if his necighbors do not. Still the dancgor of Ansrican
Spring thinks domond will inerzase boyond tha planned 600,000 por ysor in
tho Fourth Plen poriod, as these are the sprayers which nost farmers can afford.

2. bnopsogk dousr sprayors - With the now Jiphasis on plent protection
in the Fourth Plan, incroas:d attention is being givon to the production
of knapsacl: pouwer sprayors which can cover 10-15 acras/day. Tho only
corpany to produco knopsack sprayers last yoor was ancrican Spring and
Prossing Works. Thoy producod 2,250 out of which 1,750 worse still in

stock awaiting fitting of cnginos. (This nunber has since grown to 2,400
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units in stock all waiting for ongines,) hnapsacl: sprayers genorelly
utilizo a 1,75 to 3 HP gasolino onginc, and nons arc at presont nads
in tha country. Th. foruign cxchaonge erisis hes groatly curtailoed the
iaport of the ongincs. Tho govornwnt changed countrics too from vhich
thoy could bo inpertad, thus coplicating the problct with o éifforont
engino,  Anecricen Spring is capable of ineroasing its capacity te
3,000 to 4,000 par annun if orders aro placad in advance and a snall
quentity of High Dunsity Pclyothylen: pouder fer plustic tubing is
2ad> availoble. (Polyzthylone powdor is not preducad in Indiz, and tho
nocagsary iperts would cost Rs. 6 to Rs. 7 per sprayer. & liconce has
bocn issuzd to produce it.) For this incroase wr:rican Spring requires
no additicnal capital >quipaont., wany of tho cormonents, hcowovor, ars
Aado by othor copanics. Suppogodly the cthor copanics would require
no foraign oxchange, but thoy nood additional capital oquipaunt.

Shaw allaco « Co. hag also bzen liecncud to preduce lmapsack
sprayars. Thoy will ncaed tc iwpert diss, raw intoricls and ccrponents,
Thoy plan to prcduce 2,500 in the first yoar of producticn after rccoiving
tho forolgn cichange, but indiccts thoy could producs 6,000 in the first
yoer, 12,000 in ths sccond yoar, ﬁnd 20,000 to¢ 30,000 thorooftor if thoy
racolved row notorials end conpenonts. Thoy will have to iiport about
98,400 vorth of capital geods to cut dewn i-port of ccadenonts during
thoir sceond yoor of production., To olininate tho imwort of an ipoller
thoy would latoer neod to iqpert w14,000 werth of capital oquipient.
Plontation iachinory Co,. indiceted they could preducs 15,000 sprayars
tha first yoar and 25,000 thorcaftor withcut additicncl capital cquipnont.

Thoy ot prosont are liconcud to ianufactur: 2,500,
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If 211 thess firns prcducod at tho nawirwn, thoy would produce
80,000 por ycar., Th> Fourth Plan goel is 100,000 per yzar according
to tho DGID and 125,000 according tc the nost rocont astinate of tho
Dirocctorate c¢f Plent Protocticn. The fipuro of 100,000 was calculatod
in February, 1965, and gocls have been changing sinco thon. Chanpod
goals aro nct maccasarily preomtly repertod to the Develeprient Officer
of tho DGID rasponsible for liconsing. However, the iangger of imerican
Spring thinl:s denond will be for not nere then 15,000 por yoar with
presont crodit arrangoeasnts. No subsidices cre presontly providad for
tha nurchasa of pcvar-oporatod cquipnont. ASven with subsidics, ho
thinl.s annual donend will nct b2 as high as ono 1lalkh,

Wihichuover fipurs is the final targot sottlod upon, the supply of
onginos will be the doterdng facter in rogerd tc doiicstic supply.
Throc compenics have been piven licencos for tho nanufocturs of the
ongines, but at loast twc yours will be roquired bofore they coiwe into
production. Enficld Ltd., iladras; could nanufacturce 20,000 ongincs
for ¥nopsack sprayers on a double shift basis raquiring tho inport of
balancing cquipiacnt and tecling veluosd ot 242,000, Thoy could go into
producticn G cnths after roceiving tho oquipiont witl70% indigenous
contont the first year end 80% thorcaftor, according t¢ a raport sub-
adtted by thoir reprosontatives to the GOI vhich prebobly coxaggerates
tho indigonous coentont (Sco vage 45 for tho oxapls of tracturs). Thay
said thay cculd imediately preduce onginus with 255 indigonous centont.
If doaand is fer 50,000 por yoar, thoy could sct up a now plant roquir-
ing »1 mdillion of foroirm oxchange and indigonous iachinory worth

Rs. 30 lakhs. Rockwell(India) Ltd. hes boen liconeced to nanufacturo
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3,000 to 7,000 oncinos por yoar, but have subiitted a preposal for the
nanufacturs of 28,000 per yaar with an iport of cquipront valudd ' at
@184,000 et with cquity capitel fren their foreign collaberator. Thoy
could start with 30 to 355 indigcnous content inersasing te 70% aftor
22 nonths. Thuy ncu will propceso te nanufacturc 50,000 por year.
Dhanda Engg., Faridabad, havo baen liconcod te nznufacturs 6,000 ongines
per yocr in ccllaboration vith fujit of Jepan and could stort producticn
Irmodictoly. Thoy could incroasc their cepacity tc 30,000 por yoor with
#74,000 of cquipnent (21,000 fron ths Storling arca ond the balonce
rupoo poyrent or indigencus). They would have 70% indifoncus content.
The ccpeny could alse wcnufecture ths sproyors thosclvos. 4t tho
monant, onginos arc being tested ond it is hopod thot only 2 typas of
onginos will be producod in tho country for lnepsacls sprayors.
In tho yoor 1965/66, 8,200 Ennpsack sorayors arc baing inportad
ron1 Helland and 2,300 fron Switzerland tc nest seme of the donand
gstinated to bs 50 - 60,000 in tho last year cf the Third Plon. Cortainly
it weuld seet thot egphesis ehculd bs on. the imsort-cf metors for
;ngieanously rreducad epraysrs, instacd of izporting the coiplete
8.reyors.

3. GConventional pouar sprayors - Convonticnal spreoyors ars pulled
along tho pround or oro sonistios stationery and for this roason are not
as officiont as knapsec): sproyors; for instonco, bunds in peddy ficlds
inhibit thoir :wobility. The sane tue larpo-geclo preducors eke thosa
products, olong with olonts in tho anell scalo socter. ILyorted brass is

roquirad for thoso sprayors but tho 3 to 4 HP gesolins onginos ars bannod
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for iportaticn sinco they arc prcducad in the country. Thoy erc said
to be vory oxpongive by the Dirccter cf Plant Protection and sprayor
menufacturcers (Rs. 1,000 corparad te iworted Rs, 250), yeot the DGTD
insists thoy bo utilized. as o rosult the cost of a cenventional
sprayoer is about Rs. 2,500. dbcut 4 coapanics prcduce then and tosts
are baoing 1ads on cheanor twdels. Hewevor, convontionel sprayers ard
not rocoiving as nuch prodnonce as knapsack sprayors in the Fourth
Plan. The target isc 40,000 total, to b rzached by 1968/6S wvith a
prcducticn of 16,000 in that yecor, cuwmerod te os izuch as 125,000
fur knapsacl: sprayora. The imnoger of a nejer produeing cenpaony
thinks denand will be for net -wre then 1,000 tc 1,500 acr year with
prescnt crodit urrangaxonts.l/

4o Acricl Units - .orial spraying is highly rocomeondsd as part of
tho plont pretecticn prorras to covor larp: arcas in short noriods cf
tie and with groctor offcctivenuss.  sccording to e roport by AIDY, there
is great potential for thic type of plant protoction rwasur: in India.
Scrie of thu advantages of asricl apnlicaticn arc that it is usually
chogpor than application by ground aquipient,; and rosults ars bottor
duc tc beth gpeod and thercurhnuss of covorapgs of tho plants. Thoro
is no vhool danage te ereps as with scie cf thoe rreund 2quipnent, and
oparaticns cen by conductel whon greunds are toe wet foer pround
nachinory. acrial spreying has boon Ynowm te inersesce yields per acre

as 'wch as 6 tinus and elsc imroeve the quality of the crep.

l/ The gevornaent is considoring subsidy; of power-opercsted oquipnont,
but tho fitorcaney hes dolayed o docioicn according te tho Plant
Prcotection Diroctorato.

2/ irthur Goisor, in_icriculturzl iviation Prepran for India, Sopt. 1964
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4t prosent tho Dopartiiont of Plant Pretoction has 8 aireraft of
which cnly 5 cro cperative for lack of nointonenco and speros, I4C
wag ropairing the, but now tho repairing will by dene by a seoarato
crgcanizaticn vith hepefuliy bottor rosults. Three privato firms, tho
largast of which is Canbata uaviation Private Lindted, Beoobay, have 6
helicepters and 3 fixed wing arricultural airplancs, of uhich 4 to 5
aro cp2lrative, .einly for lack of foreign oxchangz. Possibly 300,000
acras uor2 troatod by thoss nlancs in 1964, or loss then 0.1% of tha
total acrcogo wder cultivation., Canbata  iviction cloins to havo
troatod 160,000 acr:s with 4 helicoptors, while the GOI ccvercd cnly
10,000 acras with 8 airceraft, and cbvicusly rcecwiends that spraying
be kopt in privats hands cs jwch as pcssibla.

The GOI has roccryiondod that 118 aireraft be sut inte onoration
in ths rfourth Plan.beth in the public and private sceter (tho divisicon
has yot to be dzternined) to cover 4.6 millicn seras por yoor or 15 of
cropnad acraagw. The groctost oroblen in this nropran wculd be tho
training of porscnncl te oocrate the plancs. accerding to the AID
ropert; it would tekoe sovoral juars te train pilets and onpincors to
oporat: enly 50 airceraft, ond tc rapidly oxpand tho uss of airplancs
without adcquate training would be uscloss. Cabate says the gevern-
nent would bo unablo te obtain pilots for o largs nrocran ag thoro is
o gondral shertegs and the ooy vould bo too low,

Ths .IJ raport has 1ail cut o prograss for the supnly of airplanos
and the treining and erconization of the porsenncl. AID is alsc cene

sidoring a lcan t2 o privat:s coerpeny vhich weuld preovide circraft and
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train pilots, but is waiting fcr e GOI roccrriondation. Tha outhor cf “the report
thoughtss that - India cculd utilize oventually as nany as 500 aircraft.
Tho Diroctor of rlont Protocticn, Dr. Sardar Singh, however, saw o lindt
to the us: of circeraft. Ho folt that with sacll aroas undor cultivaticn
and villogos so cbundent and rddssproad, it wculd be hard tc distinguish
botwcen ereps and villagses with opoen woter supnlics, ote. Thoe ilanogor
of taerican Spring; sav liidtaticns of coricl spraying in torms cf tho
multi-crcy nattorn of Indion cultiveticn and £21t thet the Geisor roport
was tcec ontidstic. In any ovont; thoro is substantial room for oxpansion
of plont protcetion throush aorial sprajing in India.

5. Othor ogquipnaont rogquired - It is reeciiendad in the Plant Protocticn
verking papor that 175 »oucr-cperatod scod-troating units be utilizod in
tho Fourth Plen -- tho rost of tho sood troathont would bz carried cut with
about 67,600 lceal chacp centrivencos cperatad by hand. Rs. .86 lakhs worth
aro propusod to bz irported durine the Ffourth PYlan nordcd.

Control of field rats will be achicvod wstly by baiting, so that not
much cquinnent will bz required -- about 5,220 rat burrcv fuilration puips
for tho plan pericd. Th2 contrcl of rats, hcucver, should by o vory
crucial »nert of tho nlant oHrotocticn nrograi. The eron nrotecticn
spociclist at tho FFord Foundaticn , fer instanco, would put the total
crop producticn cemsuned annually by rots ot 10,5, Tho Haticnal Rodont
Contrcl Coridttoo estinctod that thero ars 4.6 billicn rats in India, If
thoy ccnsunod 4 cunce of grain ner day, this wculd anount to 68,000 tonnes,
per dey cr  glwcst 1/3 of India's annual production of foodrrains, Tha

Diroctor of Plant Protoction ccngidors 2.4 billion rats to bo a ioro
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raalistic nutbor. Howevor, he says tha consuno 1 cunco of grain daily
vhich would nele tha total consumpticn the s, It oo ifely bo
preswied thet 4o prectico, reta oot other products, and he thinks annual
losses cre only 2 to 35 of the groein eron. This is nrobebly lov -
obviously no c¢ns raally knows -but the destructicn is novertheless con-
sidorablc and offorts shculd b2 nade te preatly curtail it.

inothor nenace is the bird vopulation of India which Hindu farmers
arc roluctant tc kill. iidchanical bird scarcrs aro nanufacturod in tho
country., sbout 6,400 units arc nroposad to bo installed in the plan |
period osnecially for rineoned orsharids. Ono scaror can covar 4-5 acras.
Tho sociel cost of tho noisc of a nochanical scarcr, ney boe grcator than
the advantagos (i ined but thors sean to be fou alternativos.

6. forois

Tho foreign oichango requircaonts fer plant protoction equipnoent in
the Fourth Plan poriod, oxcluding cost of raw natorials for indipfonous
production, is ostinated at Rs. 375 lakhs for gasoline congines tc oporato
knapsack gprayers, Rg. 8.8 lakhs for power oporated scad traating machines
and Rs, 261.2 lakhs for tho asrial unit for a total of Rs. 645 lakhs
(¥13.5 dllion). It is asswizd that the knapsacl. enpincs vill bo ranu-

facturced ontirely in Indio from the third yoar onward.



- 35 -
V. AGRICULTURAL IMPLEMENTS AND MACHINERY

A, Agricultural Iapleiments: Production and Froblcas

Hand and anincl-drawn inplements dominate agricultural cquipment
production in India. Many of these are nanufactured in small village
blecksnith shops caploying just a few people. It is estimated that
over 1,000 smell factories (in cach of which cepital investmont is
less than Rs, 1 lekh) arc engeged in the nanufacture of traditional os
well as inproved impleaments. There are many nore with a capital invest-
ment between Rs. 1 and Rs. 5 lekhs, About'55 factories in the large-
scale scctor arc registercd with the DGTD cind thesc also manufacture
traditional and improved iaplcnents os well as fara tools and equipment
developed by Stote agricultural departments, These large units have
an cstineted combined annuel capacity of about 31,000 tonncs in terms
of steel., The nmap on the following page shows the loeation of the large-
scale units, Producers are concentratcd in the Caleutta arca, Boabay,
anc the nost progressive faraing area of India, neciely, the Punjab. The
inost iportant "organized" producers arce spread out fairly cvenly, In
Punjeb, 5 or .iorc suall-scale produccrs which arc not shown on the map
ey be found in onc village, The Small Industrics Scrvice Institute
rcported 3,637 units in Punjab with an instclled capacity of 800 lakhs
in 1963.

The annual output of the large-scale units - about 22,000 tonnes
in terms of steel, is rocported to hove been less than capacity (31,000

tonnes) according to the DGID, beccuse of inadcquote supplies of
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speciclized cteel. Prrticulerly lrcking cre high corbon steel, bleck
plein sheets, cnd specicl clloy steels vhich vre generclly not
produced in the country. Controlled riv moterirls such os steel, G.I.
sheets, and pig iron rre cllocrted by different government sgencies.
Often ¢ firm will have cdequste supplies of one rew metericl from one
zgeney but inndequrte supulies of complementory rew motericls from
other ~gencies.

Of the totzl copoeity for implements or their components, such
as cart axles, wheels and tirces, cultivators, dise harravs, plows and
plow shares, forke, hoes, spedcs, shovels ond sickles, Tote Iron &

Steel @»., Jenshedpur; Blhar, hot about 145400 capacity (dingle shift)

cnd produced 1%,000 to 13,000 tonnes lest yeer which is more then 50%
of totrl productinn. The second lrrgest producer wrs the Strtc-owned
Mysore Implements frctory. fccording to ¢ Development Gfficer for
imp.!ements, the industry os ¢ whole rcceived =n r1llocntion of rbout
206 € its requircments of steel. The rest wes obteined on the black
nerkot. Totop however, produced its ovm stecl for implements.

Despite underutilizction of crprcity in the industries menufectur-
ing ¢gricultursl implements, thc industry hes becn teken off the brnned
list for licences rs the GOI h»poes this sill cneour: ge o wider veriety
of production, cspeeiclly of improved implements. There hes been nc
recent csscssment of the number of differcent impluments produced or
the demcnd for them.1 The composition »f praduction chrnges erch yeer.
1 For ¢n ccrlier study sce GOI, Ministry of Commerce & Industry,

Development Commissioner(Smell Serle Industry), fgriculturcl

Implements (£11 Indir), Smell Scrle Industry inclysis cnd Plenning
Report No. 14, 1963(dcte gener 11y 1955-56)
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Many of the small units are patronized by the GOI to which all their
produc: 1s s21ld. The quelity of the prcduce is rorely checled, This
equipzent is rFeportedly handed over to Bloelr Developilent Officers
vhere it is often cllowed to rust in pedoma, as it is of such poor
quality thet no ane will buy cor rent it.
B. Agriculturel Mackinery

tgricultursl machinery includes ¢ brord ronge of equipment. In
this crtegory ~re such items ns crne crushers, choff cutters, persisn
wheels, threshers ond winnowers. The government owned Nehen Foundry
Ltd., Nrhen, H.P. is the major preducer of cgricultur:l mochinery rnd
its producticn in 1963 totelled 2,865 tonnes.

In the £711 of 1965 there werc only 9 pr.ducers, excluding public
sector comprnics, still registered vith the DGTD s produccrs of
egricultur~l nechinery, ¢s opposed tu 35 units in 1960-61. The v~luc
of production in 1964 wzs Rs. 66 1l~khs -ccurding t: the DGTD. Mony
compenics hove eonverted to the production of other items. This sector
is now reserved for o smrll serle industries where the mejor portion
of these items :re produced by hond. Ns more units ere permitted to
be cstrblished in the lorge-serle scetor.

The mep cn the following page shv s the leertion of the lerge-
scrle units. fecording to o Devel.opment Officcr, ~s meny rs 40 units
necr Betrls, nnd cbout 30 nerr Jullunder in the Punjeb which rre nenrly
cs lerge £5 the 6 in the lerge-sc le scctor of this rrer, produce
cgricultursl mochinery. Meny of thesc firms rls. producc sgricultural

implements.
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. riculturcl mochinery is mostly hend-cpertted - cbout 70%
rceording to the iGTD. f mejsr difficulty is tht demand is sectcsonzl
(Octsber to Februcry) so thrt pr.duccrs must either rccumulrtc stocks
cr pruduce cther products during the rest “f the yesr. The compenics
usurlly work »ne shift during the most of the yenr ~nd throe shifts
in the hervesting scossn.  Froblems in the suppely of rew moterisls
especir1ly imported oncs, such s high cerben stecl for cheff cutter
blrdes ond 19351 steul hindercd pruductin in this sector tuo, but
m:st Of the noteriel is ovrileble indigenously.

0, Improved /gricultursl Inplements

Improved implements ~rc both lebor saving ond cnpitnl snving.
It is srid thrt roughly .nc~third ©f the t t°1 increcses in yiclds
of US egriculturc from the pericd -f 1920 t3 1950 come from the use
of better equipment, sne-third from imroved vorieties of sced ond
one-third from chemicls. Impr.ved implements especi-lly combined
with more power mrke sperttions b:th more timcly end more efficient.
This is truc f-r 11 .perrtions from the preprration >f the s-il to
the horvesting ~nd pr .cessing »f the crop.

In the first tu. Five Yerr rlens there wes no spcceinl scheme
or provisicn for the introductin  of impr wved implements. In the
Third Plcn, despitec the stress wn the imp rtonce f the fiecld, 'nly
Rs. 8 cr.res werc rll.crted for impr.ved implements, which is nbout
1.6% of the titel sutley for rgricultursl productisn, Some £ the

fretors which hove militrted :grinst the introduction of improved
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implements cre ccute shorteges of imported rs well 75 d:mestic iron
cnd steel ncedcd for their monufccture, high cust sf ricnufr cture,
lack of rdequote ~nd timcly credit, 1lock »f ~dequ-te ond proper
freilitics fur roprir, mointensnee, nd the supply of spere ports,
lock of ndequote oxtunsi n freilitics, limiti tisns .f the bullocks
in certtin crcrs in terms of power, rnd cbsence ~f stondordizetion
in egricultursl impelements. Lce.rding t- the Dircet sr of the
Engincering Division ot PUS;, f.reign mess menufscturcd designs zre
copiced in Indi- <t very high cists. PFroduction of compliceted perts
is very costly in smell Indirn shops.

Meny firus, such <5 the [griculturrl Devel:pment Sucicty,
L1lehebed, are currently cngrged in the designing ond pr.duction Hf
impr.ved hrnd snd cnimel drown implements. Mony .f thesc rclotively
simple mochines heve incrussed rgricultural prductivity quite
substtntirlly. F r instrnce - bullack-drawn groin drill develuped
7t the f11l-hcbrd fgricultursl Institutc in c.1leb-rrtion with the
Ford F undeti n, inercascd nvernge yiclds from 10% t. 25% per ~cre.
The drill esst Rs. 500-600 but ¢ farmer using it on 15 ¢ cres .f
wheot in Ludhirns could pry £ r the drill thrrugh the increrscd yicld
fir :ne yc:.r.1 .1 ng the stme lincs, the some institute hrs gotten
45% more pwer ut Lf the seme Lrir of bull.cks with -n inproved
horness ©s compored with ¢ wedificd Negouri yoke. The use of Eower
will be discusscd in the context £ the £.11 wing scekéion .n trectors,
prwer Lillers ond treet.r-driwn implements.

1 Sec Richmrd Morse rnd G.w. Giles " frrm t. foetory pr grem for
modern cgricultursl equipment', the Ford Foundrticn, June 15, 1965
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D, Imports of Agricultursl Mechinery and Implenents

Imports of machinery, i.plements and parts other than tractors,
and tractor-drawn implements are small, In 1963 only $923,295 worth
of equipment was imported for preparing aend cultivating the soil,
harvesting, threshing, sortin;, and other functions. The anmount in
1964 vios $1,888,955 or double thet of 1963, Substanticl iaports were
made of dairy machinery and equipment but this is outside the scope
of this study and hence excluded from the above figurc, A major item
includec in this figure is power tillers which will be discussed in the
following section, The largest cmount of this cquipnent wos imported

from the US and the UK to be utilized for testing for the manufacture

of improved impleaents and mochin s,
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VI. TRACTORS, POWER TILLERS AND'TRAGTOR DRAVN" IVELEMENTS:
A, Introduction - The Need for Tractors

To raise yields per acre on Indian farms more horse power is necded
to increase the speed of cperations and their efficiency. Timeliness is
particularly 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 cxtent preparation and seccing that can be done by slow tradi-
tional methods. At the end of the rains a similar condition exists. Fast
seec-bed preparation and planting is necded to get the crop well-cstablished
before too much of the moisturc is lost. With inadequate power available
this is not possible. For instance in the Raipur district, M,P, studied
by the Ford Foundation} all the draft animals together pulling country
plows would require 56 days to properly prepare the rainfed paddy ficlds,
The time availablc for satisfactory plowing is only about 10-15 days. The
result, therefore, is poorly prepared paddy ficlds with adverse effects on
yvields,

Some advantage of morc power in addition to that described above is
that pover-dravn implemcnts can pulverize the soil at inueh greater depths,
and place sceds and fertilizer morc cvenly and cfficiently. Decp pulveriza-
tion of the soil, according to a tractor plant manager, cnables more
nitrogen to penetiete and thUs performs a function similar to that of

fertilizer, It also kills wecds and bacteria.

thid.
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Tractors arc much chcaper per unit of power and they can also do
work in hot weather and in hard soil which & bulloek cennotl do, Two
bullocks of average size in India arc equel to about 3/4 HP, According
to Mr. Earl Flegel of AID a 3-1/2 HP garden tractor could go over a field
oncc to accailplish the plowing whercas a pair »f bullocks vould require
going over it 9 times for the samc results. Large and small tractors
can olso be used for off-the field operations, such as transportation,
punping water and threshing grain. The ciployment of & tractor may
also involve substanticl scvings in food available for hwaan consuip-
tion. Bullocks can work only about 5-6 hours per dey and they must be
fcd ell year, although thes often work just a fow months. There are
cstimated to be 67 million bullocks and 6 million buffaloes utilized as
draft animals for agricultural opcrations in the country. A pair of
bullocks in India is estimeted by the Dircctor of Agricultural Engincering
at Pusa to utilize an average of about .6 of an acrc of land for food, or
1.2 crop acres per year. This would be a total of 43,8 million acres or
37.6 nillion crop acres, not including that utilized by calves or older
cattle vhich vould raisc the figurc to at least 100 million acres per
year. It represents over one fourth of the total current cropped acreage
in India - 379 million acres. Morcover, crosion and soil impoverishment
caused by overgrazing of land is a very common phenonenon according to
the seine source. The lend could be released if tractors and povwer tillers

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

Production of tractors in India began in 1960 with the manufacture of
about 60, Production during 1964 vies 3,152 tractors by four coapanics as
follows: Tractors and Farm Equipaent Ltd., Madras, 1,716 tractors; Escorts
Ltd., Faridabad, 446 (but company agents indicated that only ar ut 395 werc
produced with some indigenous content); Bicher Tractor Corporation India
Pvt. Ltd., TFaridabad, 214; ond 755 by Tractors and Bulldozcrs Ltd., Baroda,
Sce Tablc II for the foreign collaborator, capacity, production and cxpan-
sion liccnecd for cach manufacturcr, The map on page 47 shows the location
of the prcduccrs of tractors, pover tillers and tractor-dravn implements.
Although the production of tractors last ycar almost doubled that of 1963
(1,629), it was far froa satisfying demand, or in mceting the Third Plan
goal of 10,000 produced with 12,000 capacity. Demand is cstimated by one
tractor conpany to bc over 2.5 tines production. A representative of
Tractors and Fara Equipaent Ltd., (TAFE) in New Delhi said there is a two
year wait for their tractors,

A1l tractors arc produced with forcign collaborators, three from the
West and two from the Bast. The indigenous content of the tractors is claiied
to vary fram 30 percent to 70 percent. TAFE claims the bighest indigenous
content along with the largest production. It claiims that its tractors are
70 percent indigenous, hovever, vhen the canposition of the various "indi-
genous" coiponents are teken into account, such as the cngines produced by
o sistcr coapany, Simpson & Co., Madras, the indigenous content of the

tractor turns out to be 35 percent or lover, The indigenous content of the
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Tractor Production

Expansicn Licenced

Compeny Foreign Collsborator Cooccity 1964 Prod.
gieher Treoctor Curporation of ol/
Indin (Priveote) Limited Gebr. Eicher Tractoren, 2,00 235
Feridebed, Punjrb. dest Gurmony
Escorts Limited, Foridobrd, Punjob Ursces »f Fzl-nd <,000 446
Intorn: tion- 1 Troctur Comoony Intern-ticnzl Hrrvester 3,500 None
of Indir Limited, B.mb-y Cempony »f Chicrgo,III.
Trectors ~nd Bulld:ozers Privete Motckov of «,000 755
Lirmit-d, B rod-, Gujerat Czechuslovekie
Tr ctors rnd Frrm wsquipment Limited, {~sz¢y~Fcrguson of the 3,500 1,716
Mrdres U.K.

N-ne

7,000

7,000

4,000

7,000

1/ Actusl instrlled e-urcity is rbout 600.
¥
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other tractors are also less than claimed, Tractors and Bulldozers say
thcy have 62 percent indizenous content on their 50 HP tractor, and 30 per-
cent on_thoir 35 Hi. Ths former oy have highast inligomouns ecntont, oines
all the tractors have high foreign content, production has been under
capacity becausc of foreign exchange shortage,

TAFE was asked to turn out over 4,000 tractors last ycar, however,
Simpson and Co., was licenced to produce only half as many cngines, as the
engine industry was not considcred to be a "priority" onc, according to
TAFE, Their rcprescntatives said they would have been in cven greater
trouble if they did not have a plant in Yugoslavia from which to import
parts whieh could be paid for in rupces, Tractors and Bulldozers Pvt, Litd,,
produce tractors with Czech collaboration, and Escorts get the transmissicn
and gear box from o Polish ¢ollaborator at a very low (political) price.
International Tractor Corp., a collaboration of International Hervester,
Voltas, and Mahindra & Mahindra will have difficulty importing components
and raw materials fvom tne U,S. or U,K, At presenl they are not required
to have a high indigenous content.

Domestic.dazend cnl tha (cal of .reduction-is-sat 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 fariers 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 38d of the Third Plan with a probable production
of 7,000, Lscorts, TAFE, and International Tractor have been licenced
capacities of 7,000 each, and Tractors and Pulldozcrs 4,000, Kicher will

continue with its present licenced capacity of 2,OOO.l There is o total

1 Richer has an actual capacity of 600 tractors per year and has had
difficult foreign exchange problems,
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of 27,000 tractors 1icenced.l A1l of the firms are at present producing
under their single-shift 5-day week capeacity, and the prospects of expansion
to reoch the Fourth Plan goel lock grim with the present foreign exchange
crisis, cven for those who import from Rloc countries, With greater
cmphasis on agriculture in the Fourth Plen the situation may improve,

The GOI is proposing to build a plant to manufecture tractors of less
than 20 HP with Czech ox Soviet colluboration. None are being produced
at present, Perhaps large tractors will also be built with Czech collabora-
tion in the public scetor, Toac GOI says public sector production is necessary
as private firms arc not producing siall tractors nor are they producing up
to plan goals, The Developuaent Cfficer for tractors also said that competi-
tion is nececded with private [irms to lover prices, ond that foreign collabora-
tors are not interested i1n inereasing indigensus content. In any case,
according to various agricultural cngincers (and confirucd b all the
troactor companies), the Czeeh tractors which arc being considered for aanu-
facturc in the public scctor are mueh too conplex for operation in India
and arc not resistant to heat and heavy rein. The price suggested is alsa
rch lovier then can possibly be achicved with the high indigenous content
plannccd, The cost will not be that mueh less than o 35 HP trecztor thus
e bl 2
_nakes {ts purchasc Limitec. It 1s fclt by the manufacturcrs and other
experts that the required Rs. 17 crores, perhaps Rs., 10 crorcs »f foreign
cxchange, for the public scetsr project should instead be allocated to the

existing menufacturcrs both [or cxponsion of capecity utilization and

incrcasecs of existing plant cepacity.

1 Howaver, Tractors « Bulldozers now say they vill have the copit-l equipment
to produce 15,000 50 HP tructors by ths spring of 1966, despite o liconce
of only 2,000 for this size tractor. They considor this larger mora power-
ful tractor to bs tho most upproprizte for hard Indian soils.

2. Only about Rs. 2,000 cheaper nccording to threc differont tractor manu-
facturers.,
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Povier tillers, or welking tractors, arc being manufacturced at present
by onc firm, Krishi Engincs Pvt. Ltd., Hydcrabad, with Japancsc collabora-
tion., . They arc “licenced . to- . . preoduce
3,000 per ycar, Thesc tillers arc powered by 5 to 6 HP kcrogene cngines
produccd by the company itsclf and arc said to contain only 10 perccnt
imported components, V¥hen detached they can provide nctive power for
watcr pumps, threshers and spraycrs, Thesce tillers arc reportedly overly
complicated and expensive and farmers hesitate wo buy then for fear of
breakdovns.,

Pover tillers arc small and of low horscpover suited to small farms,
but they can be vtilized only £or wet-lend »r semi vict-land cultivation.
Dry soil is too tough for thaia, However, there is a 1ot of Indian acreage
under et land cultivation, These and small tractors of uncder 20 HP for
dry land can go everyvhere what bullocks can go, and could be utilized on
very small plots. They are mueh more cxpensive than larger tractors in
terms i cost per unit of povier, and would be uncconciiical unless cheap
simplc models were pidduced, . Another grcat disadvantage cxpressed is the
anount of walking - 17..20 miles per acre according to a tractor represcnta-
tive - which 1s involved in ploughing with a pover tillcr, Huyever, farcers
arc uscd to walking great distonces with bullocks! Licences have been
given to 5 or 6 other couapanies for the manufacture of 30,000 power tillers
and the Punjeb and Orissa governments nay clso make thea with Japancesce
collaboration, The liceunces have been spread out so that cach firi would
manufacturc only 5,000 t2 6,000 vhich is rclatively uncconomic, Penand is
cstimated to be anyvhere froa 2 to 4 lakhs per ycar by the end of the Fourth

Plan,
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There is reportedly a great nced for agricultural enginecrs to be
consulted before licenccs arc issucd for the amanufacturc »f tractors and
ﬁowcr tillers. Size, complexity, availability of parts, cte., should be
taken into consideration. The press has complained that too many éifferent
types of tractors arc being both imported and produccd making the supply
of sparcs and ancillarics impossiblc., According to a spcech by the
Deputy Minister of Food and Agriculturc in March, about half of the 40,000
tractors in the countr: arc lying idle for lack of sparc parts, Others
have considercd this cstinate too low, The sparc situwation is crucial.
Even for the Pusa cxperiment ccnter, it takes 6 to 8 months to obtain a
very ﬁinor tractor part.

There is & 1ot of discussicn as to vhat types and sizes of tractors
and/or power tillers arc nceded in India, he present tractors arc very
costly (i;e. about 2 to 3 timces what they would cost abroad). Since
there are only about 40,000 tractors in the country now, it scens that
there are considerable grounds for cxpansion of production of all sizes of
tractors, cspecially since about 70 pcreent of the land is owned by 25
pereent of the farmers (vhoe can thus afford them). According to Mr. Giles
of the Ford Feundation, it will take an average production of 100,000 tractors
per year for the ncxt 60 years to bring India to the nminiaun needs of 0.3 HP
per acre waich is still far below other coumtrics.,

C. Tractor Drawnm L.plencnts

A1l of the Indien tractor conpanics and two other firas in the large-

scale scetor, Indian Lendsbers & ILupleacnts Corp., Faridabad, end Marshall

& Sons Ltd., Caleutta, produce tract-w-dravm implcients. There are many
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small scale and cottage industries, perhaps 50 or 60, which also produce
them, The latter produce imorce than holf the total and gell them cither
to a tractor company for rcsale or to the consuser. Only basic implements
such as plows, harr:ws and cultivaters are nanufactured and ne implements
arc producced for harvesting., One of the wmost popular and c¢fficient tractor-
dravm iiplonicnts is the nould board plow, The designing of inproved imple-
ments is also a concern of manufacturcrs of tractor dravm implements, There
are no figurcs on 1964 production but generally 2 to 3 inplcments arc produce
for cach tractor. Three large scale firias produced 3,410 implements in 1963.
Components, such as discs must be iuaported, and therc are shortages of high
carbon steel, cutting edges, bearings and stecl alloys which arc nat produced
in the country. Reportedly lieences have been granted £or the production of
alloys and high carbon stecl, but in the near futurc at least, Indian manu-
facturcrs vill have t5 depead on imports. Moreover, the new cnphasis on
defence will surcly curtail the aveilability of high carbon and other
special steels for produccrs of all types of agricultural machinery,

D, Imports

The principal items of agricultural cquipnent and machinery imported
arce tractors, sparc parts and canponents for tractors, and tractor dram
iaplements. In receat years, except for coapenents nceded to manufacture
tractors in India or perts {or old tractors, licences have been denied for
the importation of tractors and tractor parts fron osther thon the Soviet
Union and ther rupee payaent bloe countries with a fow exceptions, The
Indian governicent is a najor. importer of traetovs through the State Trading
Corporation. During 1964, 4,432 tractors velucd at $6.2 nillion vere

inported and this reprcsents an inereasc of 70 percent over last year,
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Inports of tractor parts by established inporters, who are permitted
to import up to 25 percent of their best previous ycar of imports plus
conponents imported by tractor manufacturers in India werc valued at
$7.4 nillion, or 84 percent nore than in 1963. Yugoslavia, U.,S.,
Czecchoslovakia, USSR, UK and West Geraany verc the major supplicrs in
that order. Still, about half of thc tractzrs ia India arc lying idle
for lack of parts, nor arc [irms naking tractors getting sufficient
conponents inports to mect production targets. It would scen that
demand for spercs and coirponents should be et befsre new productive
capacity is c¢stablished,

The tractors vhich have suffercd the nost for lack of spare parts
arc the Russion, Inported Russian 14 HP +tractors arc scld at a price of
Rs. 5,500 with o frec but limited supply of sparcs for a yeer. After
the initial supply ¢ sparcs arc uscdthey arc no loager available and it

is cstimated that at lecast half >f the Russian tractors arc idle.
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apoendix I
Lelmowvladpanents
Intorviows werc hold vwith tho following: pooplas
I. Govornnont of India
a4, illnistry of Food and igriculturc
1. ur. lnhavir Prascd, Irrigation advisor
2o uire LoGo Yodav, 4 ricultural dnginsor, Extonsion Diroctorato

3. Jr. D.5. Roddy, Plant Protoction Snoeinlist, Extonsion
Dircectorate

4. Or. Sorder Singh, Plent Protoction advisor to GOI end Diroctor
Locust Contrel, Oirzetorcto of Plant Protuction, quarantine
and Storupc.

5. iirs G.0. Sricharen, Indion Couneil of ipricultural Rasaarch

6. Dr. G.K. Roy, Director, Dont. cf agricultural Engincering,
Indicn spricultural Rigoarch Institute (Pusa Instituta).

B. Directorate Gonoral of Tochnical Davolopnint

1. ifr. DB, iinlik, sssistont dovelopiient Officur, Dircctorate
of Industrial .izchincry. (Plant Protection)

2, :r. 4.B. Lullick, Dovoloprnont Officor, Dircctorats of
Industricl iiachinery (Plant Protaction and spriculturel
machinory) .

3. ilr. L.S. Prebhakar, Doveleniont Officor, Diroctorate of
Tracters and sobilc dquipacnt

4. afr. il Rana Rao, Dovelopnent Officor, Diroctorate of Light
ilrchanical Enginscring, (irricultural Immlononts).

5. lr. P.3. Reo, Dovolonwont Officor, Dircctorats of Internal
Combusticn dngincs, air Comprossors & iumps (Pums and air
Cormressora) .

C. Dovclonont Coiridssioner, Sacll Scale Industris

1. ir. D.D. Baou, Zcononic Invastiration and Statistical
Division

D. Planning Coivission

1. ilr. 0.2, Sinch, Joint Scerotary, Jsriculturc.
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III.

Iv.

V.
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Industry

1. ilr, W.R, Forniv, Salos ilanager, Tractors « Scoctors, Zscorts
Linited, Faridcbad,

2, iir. «anar Nath Lhandolual, Salas Reorcsontative, Dirase, of Dolhi
Offico, end Mr, L..i. Potol, ionaring dircetor, .icrican Spring
and Prossing Works, Boabey.

3. ilr. N..l. Lall, .anaging Dirccter, and .ir. Beowa, Goneral ilanagor,

Faridabed Plant, Bicher Tracter Corperaticn (India) Private
Linitod, Faridcobad,

-

4o i1xr. Volira Ravi; Salosien, Tractors und Fern Squipiient Linditod,
Now Dolhi Offico.

5. ir. BJR. indloy, i, Sior, ir. Sardusal, Intornational Tractor
Compoany c¢f Indic Linitod, Benbay.

6. ifr. C.H. Pradhen, Gales ianaror, Jyoti Lindted; Baroeda.
7. tlr. Lheessy, Sales ilensgor,ferge and Blouwsr Comeny, ahnodabad,

&, .r, £,L, Lirlcsker, Jdircetor; lLirloslar Poaunatic Cormany Linitod,
2oona (clsc Kirloskar 0il Engin:s Linitod, rocnz)

9. ir. Peshabhiai Potel, Chairnan; and 1. Chandrokant Poatol, Dirceter,
Tractors and Bulldozors Linited; Barcda.

10. ilr. L.5, Carbats, Canbata iviaticn Privato Linited, Bonbay
Ferd Foundaticn
1, vir. G, Hallacs Gilos, Censultant on .goricultural Imploonts,

2. dr. d. David Hoppor, Historian, Int:nsivo 4Apricultural District
Prograii

Noticncl Council of ipplicd Econcniic Roswarch
l. i, J.5, Jain, irricultural dnginoor

2, ire DR, Garga, wfricultural déngincor.
State Governient of iboharashtra

1. ifr. Kadaba, Deputy Director of Industries.



