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1 Introduction

Agricultural mechanisation has tended to be
thought of mainly in term of tractoriseation, to the
extent that it tends to become a "monolithic technical
mcdel. This model derives from the constraints of
industrial production, from the influence exerted
by major fimms which dominate the agriculture

mechanisation market",

However, the structure of agricultural orodu-
ction differs widely between countries. Differing
production operations and agricultural structures
require the combined use of a totality of mechanical
goods of different technological content. The most
suitable forms of mechanisation depend not only on
the agricultural system but ares also affected by
the state of industry and the economic and social
systems., There has to be a compatibility between
the products required by the agricultural sector and

the products offered to it.

1 UNIDO - agricultural Machinerv and Imolements
(Preliminary Study), March 1978,
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Agricultural mechanisation is aonlied to a
series of production operations, the most impmortant
being the clearing, development and cultivation

of new land, irrigation, actual work of cultivation,

transport, storage of production and farm activities.,

The production overations requi:e a variety of tools
ranging from simple hand tools, simole hand-or
animal-~drawn mechines, fairly sophisticated tractors
and towed machines to specialised self powered
machinery. Mechanisable forms of agriculture are
limited in develooning countries by reason of existing
production structures, geogravhical constraints,
agrarian structures, the r=lative cost of cavital

and labour and the solvency of farmers,

95 per cent of the peasantry in developing
countries use either hand tools or animal nower, To
reduce drudgery and raise productivity animal drawn
implements are the basic step towards agricultural
mechanisation. They are the most aporooriate in the
bulk of agriculture in develooing countries for being
the most affordable and easy to use and maintain,
They are also the most anoropriate in terms of the
capacity of the develooing countries to oroduce

indigenously.




1)

The begining of mechanisation of Indian agri-

culture was made by the use of improved hand tools

and improved animal drawn imolements. Particular

stress was laid on these in the first three five-

years Plans and slowlv more sophisticated implaments

-

were introduced from the Fourth Plan onwards,

India's apnroach wAs basically to see what

the farmer was traditionally using and then to

introduce improvements which would not mean a

major change in the conceots and structure of

existing farm practices, but would

a)

b)

c)

d)

raise productivity and increase
output for a given amount of
animal horse-cower:;

be easily understood, acceoted and
adopted by farmers;

be within the buying power of the
bulk of farmers:;

be nroduced with indigenous materials

as far as vossible.

1-3 .
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2 The Indian Experience

2.1 Indigenous Animal Drawn Imolements

India has a wide variety of agricultural
implements in use &ll over the chuntry. Before
efforts were male %> introduce improved,/foreign
implements, it was necassary that a comprehensive
survey of existing agricultural implements in use
be made. A country-wide survey of agricultural
impiements in use was carried out in 1954-57 by
the Irndian Council for Agricultural Research

(1car) L.

The survey listed around 140 types of
hand and animal drawn implem2nts widely used
in India. Indigenous animal drawn implements

most commonly in use being:

1 "Indian Council for Agricultural Research :
Indigenous Agricultural Imolements of India,
All India Survey, 1949,
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Wooden plough

Peg-tooth harrow

Spike tooth harrow

Blade harrow

Wetland harrow

Clod crusher

Leveller

Sowing device attachment to wooden plouch

O 0 30 U & W -

Hoes for interculture
puddlers

Threshing roller
Bullock cart

I I
N QO

These w2ra2 almost entirely manufactured by
village artisans. They vary in terms of design
detail in different parts of the country, depending

on the soil and climatiec conditions of +he area.

Ploughs: A plough is the primary imolament
used all over India. The 'desi' (indig=nous) oloughs
have almost a common design consisting of a shoe, a
body, a handle and a beam. They differ mostly in
size, depending upon the tyve of the soil and the
size of the bullocks or buffaloes us2d in the

particular area. The heaviest ploughs are found

A




in the black-cotton soil areas of India. The ‘desi’
plouch is almost like a Western-stvle culéivator.
both in design and action. All indigenous ol-ughs
are almost similar in design, but varv considerablv
inh size and weight to suit the prevailing soil tyves,
ploughing conditions and the weicghts and heicghts

of the draft arimals in the locality. There are
about 35 ty»nes of indigenous ploughs. The working
draft varies from 27 to 143 kg. Table 2,1 gives

an idea of the size and the draft of the 'desi!
ploughs used in different stages. Their price ranges

between UsS § 15 - § 30.

Table 2,1 -~ Weight, Draft and the Furrow Size of the
Different 'Desi' Plouchs

Horse Average
Length Average Power size of
Weight of Draught Exve- furrow (cm)
Ploughs (kg.) Beam (m) (Xg.) nded Width Deoth

Bareilly 10.88 2.66 28.57 0.40 17.78 17.15
Pusa (Bihar) 15.42 2.50 27,66 .43 25.40 17.78
Angul(Orissa) 10.88 2.15 47.17 N.73 27.94 15.42

Sabour

(Bengal) 19.95 2.87 1201.24 1.395 30.40 20.32
Patna 15.87 2.71 54,43 7.81 27.94 20,32
Kerala 23.58 3.32 134.26 1.87 30.40 20.32

Dohad (Bombay)13.15 2.84 158.75 2,67 22.86 22.36
Coimbatore 37.00 3.53 328.720 1.71 27.94 22,7
Indore 57.90 3.15 403,50 1.71 22,70 25.70




The 'desi' plough makes a V-shaved furrow and,
unlike a mould-board plough, does not turn over the
soil. It is mostly made of hard-wood, ezg. 'babool’
or 'kikar' (Acaica nilotica). The depth of plouching
is usually from 10 to 20 cm and the width from 13 to
18 cm. There are minor variations in design, weight,

the length of the beam, et .

Most of the *desi' ploughs are light in weight
and can be carried either on the yoke of the bullocks,
or on the shoulders by the farmers. The depth of the
plough can be adjusted with a wedge provided in the
body of the plough by adjusting the yoke either
forward or backward on the beam. In Andhra Pradesh,

a simple triangular plate is fixed in front of the
body of the plough so that ridges and furrows can be
made. This is an ingenlous device to convert the
tdesi' plough into a ridger. Since the 'desi' plough
acts like a cultivator, repeated ploughings and crosg
plouchings are necessary to secure a good tilth. These
ploughs are also used for making shallow furrows for
depositing seeds, for intercultivation between the

rows of croovs and to harvest crops such as potatoes,

1>




It can thus be seen that the ‘desi’ plough is a multi-
purpose implement difficult to be replaced, unless
more efficient multi-nurvose improved imolements are

designed. N

Harrows and Cultivatorss It is mainly used as

a secondary tillage implem=nt to supplement the work of
a plough for oreparing the seed bed for crops and for
covering the seeds after sowing. The object of harrovwing
is to obtain proper tilth of soil. The blade harrow and
the toothed harrows are the most common, the former

in clay soils and the latter in lighter or gravelly

soils.

These are called 'bakhars' or * guntakas'. Bakhar
is a very common implement used in the Deccan. It is
one of the best implements for orimary tillage. The
farmers use it for preparing the 1and and for sowing the
seed. It consists of a steel blzde of about 45 to
90 cm in length and 8 cm in width. It can cultivate
the land to a deoth of 9 to 17 cm. Even the dryland
tillage is done with th's implement by adding a wedge

to it. 1If the soil is very dry, a man stands on the




implement to give it the weight. It can cover 2.8

to 1.6 hectares in a day because of its greater width
The Lanka ‘bakhar‘’ used in the Vidarbha area has

a blade even up to 1.5 m in length and is used after

a2 few monsoon showers to kill young germinated\

weeds. The implement is weorlized cross-wise in the

fields to achieve a better tilth. This is a Qery useful

implement and costs only US § 3 to 5.

The ‘*keni' or levelling ‘karaha' consiszts of a
flat btade 1 to 5 m long, with a vertical handle and
two rings in the front for yoking the bullocks with
rooes. This is probably the commonest imolement used
in soil conservation for making bunds and levelling the

land, It costs US $§ 19,

The indigenous imolement for levelling, called
‘patela' or 'sohaga', a flat log 1.8 to 2 m long which
is dragged over the clods by bullocks. The driver
usually stands on the log to out weight on it and hold

it down., It costs US § S.




A land-leveller or 'jandra' is also used in some

tracts. It consists of a plank of wood, about 1 to 1.5 m
long, 12 cm and 2.5 cm thick. In chose areas where
bamboo is readily available, a ladder-shaped leveller

made of bamboo is used, It costs US $ 3.

Puddlers: In vaddy cultivation ouddlers are
used for levelling under water, they are verv simolistic,
are made of wood by the village craftsman and cost
US § 5-7 and are able to cover 1 acre a day with two

bullocks and one man.

Sowing Devices: Many seed-sowing devices are

attached to implements such as the 'desi' plouch.

They are commonly called ‘nari' plough, ‘'tifan',
'‘argada' and other multi-type implements that are used
in the Deccan. Tube or tubes are fixed to these
imolements and on the top of these a seeding-bowl,

in which the seed is drooved, is fixed, The seeding-
bowl has a number of holes in it. The construction
of the holes ia ingenious, with the result that the
seed is droozed fairly evenly  into the tubes and

goes down to the tynes., There are several variations

of this implement and the price ranges between US §




15-37. In some areas, which area considered backward

agriculturally, broadcasting or the sowing of seed

at random on the cultivated field is still prevalent
but the majority of farmers now follow the oractice

of sowing in line and drilling the seed, Sowing in lines
ensures the prover distribution and olacing of seed,
resulting in the uniform svacing of the olants, with

a concomitant reduction inthe seed-rate. It helos the
sedd to germinate resqularly, ensuring a better stand

of the crop and also facilities interculture with
bullack soearted hoes, thus réducing the cost of

cultivation.

Interculture Imolements: Most of the interculture

in India is done with a hand tool called ‘¥hurpi*, which
consists of a sharpedged triangular or sickle-shaved blade.
Sometimes, veeding is done with a small spade, hoe or
‘mummuty’. Most of these tools have small handles and

the user has to sit on his heels or bend his back

while weeding.

For hoeing line-sown croos with bullock nower
a light *desi' plough is used in northern India. In the

area between the Narmada river the ¥rishna river,




multitined bullock-operated hoes are used. They are

known as ‘doura' (Gunti), 'douri', *'dundia’', and
t3ulari'. These are the miniature fomms of 'bakharst
They cost US § 8 - 15. When the plants are small,
multi-tined hoes fixed to a single wooden body are
also used in Andhra Pradesh and Northern Karnataka.
The draft of these hoes is very light and sometimes
two to four of them are oulled by one pair of
bullocks. In the dry farming areas of Maharashtra,

a 'doura' with a split blade is used.

Harvesting Imolements: So far, the harvesting

overation has not yielded to any mechanised tool.
Almost universally the sickle is used for harvest ing
croos in India even though efforts have been made

to introduce repaers, mowers, and even combined

harvesting and threshers.

Threshing Imnlements: Threshing in the case

of paddy, if the area is small, is done mostly bv
beating the harvested plants with sticks. In the

case of other crons, it is done by treading the croo

2=9
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with a team ¢f znim2ls. Animal drauvn stene rollers,

atout 9C cm in length znd 30 to 60 cm in diameter
have alsc rpeen used in many a reas. They cost

Us § 3C-5C,

Trzrnscort: The bullock cart iz the most

common form of trznsport used ky Indizn {armers.

Indiz has keen divided intc eight agro-
ecologizzl regicns bésed eon agriculture, ecolcgiczl,

climatic 2n2 zcil conditicns. These regions are:

1 Humid Western ifiralayan Regicn

2 Humid Bengal-fscsam Besin Regicn

3 Humid Eastern HEimalayan Region ad 2ay Isléends
4 Sup-Humid 3Sutlej - Ganca Alluvial Plains

S Arid Western Flains

6 Semi-Arid Lava Flatezus znd Central Highlandes
7 Hunid to Semi-Arid Western Ghats and Karnatka

Plateau

Thece are shown in Figure 2.1.

As a result of entensive research a2 nurker of
improved animzl érawn implements have besn succecsfully

)

develcped and introduced. Thece have ceen designed

2«10 -
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to improve effeciency of the oneratinn and to reduce

expenditure of time and animal oower, The most
commonly used improved implements are listed in
Annexure I. They are classified by the agro-

regions noted above.

2.2 Imoroved Agriculture Imolements

Improved animal drawn agricultural imple-
ments have been develo-ed for the following

onerationss:

Post Harvest Ooeration

1 seed bed opreparation

2 Sowing

3 Tnter-culture, weeding, earthing
4 Harvesting

5 Irrigation

6

7

Transoort

The survey1 undertaken by ICAR broughtout a

1 Ibid - Page 2-1.
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nunber of immortant points for the development and

improvemant of agricultural imolements:

1 Reductinon in Tyoes: Althouch there is a

very large range of implements in use
and they differ considerably in deteil,
the basic tyves are comnaratively few,
and their number should be reduced

for standardisation purvoses.

2 Standardisatinn: There is no standardisation

of shanes and sizes of narts. Research
in improvement of impblements must work
towards standardisation of shaves, sizes
and components, so that they can be
manufactured on a mass <cale so s to be
readily available to the cultivators.

3 Simplicitv of Constructiosn: The imolements

should be simole in construction sothat
they canbe onerated by illiterate farmers,
and be manufactured/revaired by villags
artisans.

4 Rz2asonable Cost: The nrices of imolements

should be within the reach of the ordinary
farmer, There must be a balance between
cost and effeciency.

2=-12




The

Weight Reductinn: The imolements should

be light, so that they can be trans»orted
from the village to the field and the
draft of the implemznts should be suitable
for the tymes of animals that are used

in particular areas.

Use of Local Materials: TIn C=2signing the

implements, local materials should be
us21d as far as vossiple.

Superior Design: Promising tynes of

foreign imnlements should be tried out
under various soil and climatic
conditions in different regions of the
country with a view to evolving
successful designs incorvorating the
desirable features of the foreign

and indig=nous imolements which

are us=2£ful.

BEase of Renair: The implements should

be cavable of being repaired by the
farmer with the help of the l-scal

village artisans.

puroose of the imorovsment would be

to incr2as2 the efficiency and ease of overatinn of the

implements,

so as to increase the outout from the

2-13 >




use of a given amount of animal energy and raise

productivity of labour and land.

To achieve this effectively the Indian Council
of Agricultural Res=arch (ICAP) has established
one rasearch-cum-training centre in each stat= of
the cHountry. The object is to improve the
indigenous immla2ments, to design new implements
and to test them in the field uoto the prototyoe
level. After the implements have been proved tobe
useful, the prototyoe can be given to the manufactures

both in the nublic as well as the private sectors.

The £following improved imolements have been

most successfully introduced:

1 Seedbed przparation

Mould board plough
Disc harrow 6 disc
Pat=zla harrow
Paddy puddler
Clod crusher

Peg tonth harrow
Land leveller

8und former

Suck scraper

Lo 0 MO 0D p

Levelling board

2=-14 ‘




sSowing

a Seed-cum-Sertiliser drill

o

Seeding and fertiliser attachment
for indigenous plough

P

Maize planter
Patato planter
Sugarcane »lanter
Groundnut planter
Jut2 seed drill

Q m 0 A0

Inter-culturs, Weeding, Earthing

a 3-5 tined cultivator
b ridger

c Imoroved bakhar (harrow)

Irrigation

a Animal drawn duvlex oumd

b Persian wheel

Harvesting

a Potato digger
b Groundnut digger
c Reaner

Post Harvest Onerations

a chaff cutter
b Sugarcane crusher
c Olpa? thrasher




7 Transoort

a Tmoroved bullock cart

Figures 2.2 and 2.3 show some of the imoroved

annual drawn agricultural implements.

Ploucghs: A mouldboard vlough consists of a
share and a mouldboard of steel. This is probably
one of the first imolements to be introduced into
Tndia from forsign countries. It differs in action
£rom the 'desi* olouch in oloughing a square furrow
and in inverting the s0il either comoletely or
partially, devending on the curvature given to the
mouldboard., For a prooer functioning of the
mouldboard ploughs, the provision of an adequate
vertical and horizontal suctinn to the share tio
is necessary. In the case of long-beam vploughs,
the beam and the handle are made of wood, whereas in
the case of a short-beam plough, the complete imple-
ment is made of metal. Where it is necessary to
have a one=-way vplouching, the turnwrest tyne of

oloughs are used. It is being adopted where greeén-<

2-16 .
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Figure 2.2 - Some Imoroved Agricultural Implements

SHORT BEAM M.B. PLOYGH
LONG BEAM M. B. PLOUGH

BUND FORMER

PUDOLER
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Figure 2.3 -~ Some Imoroved Agricultural Imolements

BUCK SCRAPER

SEED CUM FERTILISER
DRILL RIDGER

OLFAD THRESHER

WEEDER MULCHER
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manuring croos or surface vegetation have to be

buried to hasten decomposition. Heavy'mouldboard
ploughs require sturdier animals, and som=times
two or three pairs of bullocks are used. They are
also employed for the eradication of deeo-rootad
weeds, The turnvrest tyoe of mouldboard plouchs
are very efficient. For lighter oloughing, the
beam-tvoe »l-ughs are used. The shares of the
lighter ploughs should be made of steel instead of
cast iron. The mouldboard vlough in common use
cuts furrow slices varving from 12 to 23 cm in
width. Tynical figures in resvect of their relative

performances are given below:

Table 2.2 - Draft and Furrow Size of Mould Board

Plouchs
width of the plough (cm) 17.78 16.31 17.41
(nominal) (nominal)
Width of the furrow cut (cm) 17.78 13.34 to 9.15 to
16.31 117.43
Depth of the cut (cm) 12.79 12.70 12.79
Draught in dry sandy loam
at Delhi (kg.) 123f37 127.70 118,70
Draught oer square inch of
furrow cross-section 7.562 2.632 9.913
Speed of bullocks (km) 3 1.673 1.737

2=-17 *




Ridger Ploughs: Thes2 oloughs have doubl2 mould-

boards. There are three sizes - the light, the medium

and the heavy. The heavy ones are used for the cultivatian
of sugarcane and the lijhter ones for the cultivation

of vegetables and other crons. Some of the improved

ridger olouchs have an arrang=ment for adjusting the

width of the furrow by changing the distance between

the two mouldboards. For vegetables orchards, and

for farmers who grow sugarcane, potatoes, etc. the poss-

ession of the ridger is a must.

Improved *bakhars*' and 'guntkas' hav2 also been,
lately, manufactured. The improvem=2nts relate
to the chancing of the blades, the adjustment of the
deoth and the attachments that may be needed in the
case of these harrows. The length of the blade is
from 61 to 152 cm and, therefore, this implement
can cover quite a large arsa in a day. Steel 'bakhars'
and 'gquntkars' are nowadays mass-manufactured in India.

Their prices range from US $4 =3.5.
Some of the harrows used in foreign countries,

e.g. the spike-tooth harrow, peg-tonth harrow, the

spring=-tooth harrow, and disc harrows have also been

2-18
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introduced. Out of all these harrows, the disc harrows

have oroved to be very popular.

The improved ‘vata’ or 'batela’ is now mass-
manufactured and has becom2 quite pooular. It is
called 'Singh Patela'. It is orovided witbh a series
of pointed hooks made of 17 mm to 15 mm rods of mild
steel. These hooks help to crush the clods and to
collact the weeds. This implement costs US § 17-15
depending on tire length of the wooden blade and

the number of steel rods used.

Bund Formers: For soil conservation, sometimes

it is necessary to make temporary low-level bunds,
* 18 to 22 cm high. These bunds last for one agricul-
tural season. They either get washed away or are obliterated
by subsequent ploughing and cultivation. For forming
such bunds an implement, called bund-former was origi-
nally develoved at the Tamil Nadu Agricultural
University, Coimbatore. The implement consist of two
concave blades, 997 to 159 cm long and 197 to 15 cm wide,

joined across conversly. This implement is to be

2-19
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worked in a well-ploughed and harrowed field just
for collecting the soil and not for digging it.
Its job is to collect the soil at the wider front
and deposit it in the form of a ridge or a 1w
bund behind. There are three sizes of bund-
formers with blades 9 and 12 cm long. PRecently,
a biggaer bund-former (called ‘'sara-making'
machine) has also been designed. A wooden bund-
former that would cost less than S § 2.70 has
been orepared at the Agricultural Workshoo at
Nilokheri (Haryana). Its blades are made of
'babool' wood and its construction is so simple
that the implement can be easily made by

village carpenter, If thé wood is made available
by the farmer, the implement would cost less than

us § 1.920.

Seed Sowing Devices: Quite a large number

of improved seed-drills, both automatic and
hand-operated, have been designed. Among the hand-
ooerated ones, a cony of the wooden 'tifan' has

peen made in Uttar Pradesh. It is made of mild
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steel with en arranjerent £cr cha- 3ing the fistzance

cetwzen the t/ns-. .nae price of such a s=sed £rill

Severzl imnreoved -meeé Zrills have becn develceped

3pecizliged ‘rills have keen develcred for

.
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nlznting certain crops like mziza, zctato, sugarcene,
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Similarly, in the case o0f the automatic seed-drills
oroner care has to be exercised in chonsing the
soil-working parts, such as the tyne. If the soil is
hard, strong straight tynes with sharo edges in front
should be selected. If the soil is soft, the disc
shovels may be preferred. Some other iwportant
factors which a designer of a seed-drill and its

user have to keep in mind are the covering of the
seeds, the pressing of the soil slightly over the
seeds, the trans»ort facilities for these drills,

etc.

Harvesting Imnlements: Animal drawn harvesting

impliements hav=2 also been develoved., A rezper consisting of
one reciprocating tyve cutter bar, swath divider,

platform for holding the harvested croos, gear box,

pitman wheel and land wheel has been develoved at

the Punjab Agricultural University. It is used for

wheat, rice and barley and its sale orice is UsS § 319,
There is a simple potato digger which costs

US § 9. 1It consists of a 547 mm wide curved blade with

lifter rods attached to it at the rear., It loosens

222
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the soil. The lonse material passes over the lifter
rods leaving potataes an the field, A groundnut-cum-
potato digger which has two attachments costs around

Us § 95.

Threshing Imolements: No other thressher has

become so pooular as the 'Olpad Thresher', which
consists of 14 to 21 serrated discs fixed on a
rectangular wooden frame in three lines. A seat is
provided for the driver and also a guard. The
implement is pulled by a pair of bullscks and worked
on the harvested material which is soread thickly

on the threshing-floor. Threshing with this thresher
is not only cheaper but is also quicker and more
efficient than treading by bullocks and by using

other methods.

Other Imolements: With the growing of

improved varieties of cane, a three-roller cazst-
iron crusher operated either by bullock power or by
engine power has been put into the market, 1I= has

greater crushing efficiency and, therefore,
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farmers are either buying such crushers or taking

them on rent during the season.

Another set of implements and machirery used
for pravaring the land for irrigation consists of a
float, a drag, and a leveller, The float consists
of a rectancqular wooden frame to which cross olates are
fixéd. The last cross plate is inclined in the direction
of the movement of the float. The float is mostly
used where the land has already been levelled fairly
well and where it is necessary to level it further
in order that the irrigation water flows over the land
uniformly and does n»t accumulate in deoressions.
A drag is an imolement which throws the soil in one
direction, making the channels flat-bottomed. The
ieveller is similar to the 'keni', but is longer for

the uniform levelling of seedbeds,

One of the major difficulties of the farmers is
the raising of water from the wells, tanks or canals
to irrigate the fields, Since time immemorial, various
indigenous devices have been used for 1lifting water,
the simplest ones being a dhenkli, é Persian-wheel, a

mhot, a pikota, and dons.
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The Persian wheels, or rahats, are extremely
common in Northern India, Uttar Pradesh, Rajasthan,
Punjab and Northern Maharashtra. “herever the
water level is between 4.5 and 9 meters bel-w the
ground level, they are popular. A Persian-whzel
consists of an endless chain and miléd steel flats
to which are fixed galvanized-iron buckets, The
endless chain rotates on a largs cage wheel. The
axle of the cage wheel is geared with a pinion to
the big gear, which is rotated by a pair of bullocks
or a camel walkinag in a circular track. The modern
Persian-wheels are fitted with ball-bearings, and
several imoroved tyces have been produced. Mention
may be made of 'Mayadas' double Persian-wheel which
has found come favour in Uttar Pradesh., The average
draft of a Persian wheel working up to a deoth of about
4 meters comes to 59 Kg. and that working uo to
a deoth of 7.3 m is 86.1 Kg, The discharge ranges
from 8200 to 22700 litres ver hour and the effieiency

ranges from 34 to 44 ver cent.

The improved bullock cart is another very

important imorovement in this field, It is the
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main form of transvort in all agricultural and village

operations and its improvement has meant a lot of saving

in terms of time and animal oower.

The pooulation of manual and animal drawn agricul-
tural implements (indigenous and improved) in India in

1077 is estimated’ as follows:

Nos.
Implement " (In 0N0)
Ploudghs
- Wooden 41,766
- Iron 6,258
Blade Harrow or Bhakar or .
Guntuka 11,497
Wwet Land Puddler 2,056
Earth Levellers & Scravers 8,72%
seed Drills 4,222
Maize Shallers 226
Bullock Carts 12,742
Sugarcane Crushers 673

(Animal Drawn)

2.3 Manufacture of Agriculture Imolements

The manufacture of indigenous agricultural imole-

ments in India has traditionally been the work of

1 Directorate of Economics and Statistics, Ministry of
Agriculture - 12th Linestock Census 1977.

b 4
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village artisan<. Even thouch today there are a
large number of organised units and qovernment
agencies involved in manufacturing implements, the
village blzcksmiths still continue to play an
important role in the fabrication and repair of a
wide range of simole implements, both indigenous

and improved. The bulk of the farmers depend on the
village blacksmiths for revmair services because

of easy accessability and cheavp service,

Today small scale industries and village
artisans tocether contribute a major vortion of the
production of imoroved agricultuzral imolements
in the country. 1In 1971 there were 97 small scale
units_registered1 who were engaged in the
manufacture of improved agricultural imolements,

In addition there is a much larger number of
unregistered small units, Production of animal
drawn agricultural imolements is reserved for

the small scale sector.

1 - The term'registered' means that they are regist-
ered with the State Director of Industries, and

have a maximum investment of US § 279,700 in olant
and machinery.

2-27

. e e @b e an —————




The 97 registered factories had an invested
capital of US § 12 million, an annual output of
US ¢ 20 million and a value added of US § 5 million
in 1971. This is, however, only a small part of
the total output of agricultural imolements as the
majority is still orcduced in the household and
tiny sector, by village artisans. 1In 1991, there were
about 157 registered units producing agricultural

implements of all types.

2.4 Raw Materials

The main raw materials used in the manufacture

of animal drawn imnlements ares

1 Wond - usually the ones l-ocally
available

Mild steel - usually scran steel
Carbon steel

High carbon steel

Cast iron

O N e WwWwN

Stone

2.5 Government Policy

The basic objective of government oolicy in

this field has been to raise oroductivity of land

2.28 >
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and agricultural labour by improving the efficiency

of implements used. Though there has been an intro-
duction of power driven implements in Indian agriculture,
animal drawn imolements are still the most fruitful

area for affecting imorovements as they are accessable

to the majority of farmers.

There are several covernment sponsored agencies
engaged in research into improvement and development
of agricultural imolements. These range from agri-
cultural universities to institutes of agricultural
engineering. The avex body is the Indian Council

for Agricultural Research, The important ones are

"listed in Annexure II.

As a large number of imolements are still
manufactured, and almost all are maintained, by
the village blacksmiths and carpenters, the government
has established 47 agricultural wings attached to
rural extension - training centres for training the
sons 0f blacksmiths and carpenters in revairing

and maintaining improved agricultural imolements.
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The trained artisans are also given loans for ourch-
asing improved tools which they can use in the

villages.

An agro-industries cormoration has been
established in each stat=2, with the financial
assistance of the Central Ministry of Agriculture.
In five states, namely, Haryana, Tamil Nadu,

Uttar Pradesh, Maharashtra and Rajasthan, factories
to manufacture agricultural imolements have
been established under these cc¢rporations, in the

opublic sector.

The government has also undertaken the
standardisation of improved agricultural implements,
so that their main parts may be inter-~changed and

repairs can be facilitated.

Government snonsored institutes are also
resnonsible for testing newly designed imolements
and, once thev have vroved successful and been
manufactured, introducing them to the farmers

on a large scale

2-30
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3 Structure of Prcduction

deficizapnt in skills and tre manuiscturs of asrricultursl

1

implemznts of the traciticnal type was possible by srocuring

th

ces 6fF sieel and a small nunkbzr of fasteners

'.4-
m

3 1

o

“ D
frem nearby towns., The bulk of Indijenous agriculiural
iraslerents are still manufactured at this levzl,

With the introduction of improvad imnlzments, the
structure of production changed, ii0ost of these imslemcnis
invclved a welded constructicn, at othar nlaces wooden
arips were fixed tc the steel frare with bolis and nuts.
The village artisans, thoush familiar wiih fz2sinzrs, did
nct have the means of drilling helss, sarticularly, In the
thickor steel sections, ‘ielding wias often nct possiple 3s
most villazes have nc electricity., The village artizans

adjusted himszlf t0 the new situation in two ways., rirszt,

S=1




the implerent cesigns were mocified so 2s 1o renlace welced
joints oy overlasoing joints sccured with tradizicnal fastnors

and by evolving some new hand operated tcols suitable fcor

carrying cut the operitions now reguireg,

The main source of sudnly of thsz imprcvzc tools is,
howevzr, the small sectior with units lcocated mainly In small
tovins, frequently at blcck heacquarterzs, Thase unitis ace
also tachnclogically simple and have the advantage of low
czpital invasinent. Simple machines lilka power coor:ited
drills and shtapers ¢nables trem to form compcnents J3uickly
and =fficisntly and the availabiliiy c¢f eleciricity alsc

enables them to undertske welding and thus fabricate the

[t

mplements with greatcr ease, The locztion of these units
in urkan areas also provided them with an infrastructural
supoport in the sense that timber, nuts, tolts, rivaets and
comren stecl sections, such 3s rounds and flats, are

generally available with lcczl dealers., This makes for

easier and often cheapver orocurement of raw materials,
Thus, there 2re two levels at which the prcduction

of improved sagricultural implemants is carried cut, At the

villaga level prcduction has the advantage of use of lccsl

3=2
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tizber which lewds to rediced tcsts, Overhszads zre lo

and trere is no exzzndliure on elscirlcliy, eTc. zveon thcush
3795 3re lewer, labcur costs fend te 2e hizher than in the
organis<c sector as most of the woerk h2s to be done monugsliy.

and repair of imorovad Implements which mev have bean o-ocduced

in the organissd seclor.

The organised small scale sectcr has advantages of
better itechnology and hizher volume of ,rcducticn, This

means cheaver purchase of raw matzrial, 7The use of velding

5215 also reduce costs and allows for imorovenants in design,
The quality is betier due to suvericr machining facilitics,

These units, however, have to ba locatad in small <ovns

]

ski

4]

-
—

dy s mla L
which h

(W)

\s led artisans cspable of hondling the mzchines,
e25y access 1o bought out components, 2s well as enoursh
entreoreneurshio to set up a unit for the manufzciure of

engineering orocducts,

S

In Incia the oroduciion of agriculiural ioslement

J4

in the orgenisad ssctor 1is exclusively roscrvzd for ihe

w
]
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L1 sczle secior. in the'broacef‘;r¢593ciive it has to e
zcnsidcrzd whether the setting up @ larger manufacturing facility
with substantially grzater c3agital invzsimcnt would or would
not glay a8 role in czither making beticr implemenis or

of groduction. The Incicn expgerience
appcars to goint in the opgosite dirzciion. Even the imgroved

tne sort of englnecring

(sad

aszriculiural implements do not presen
problems which need soghisticated machinsry., ©Neitner does mass
grocduction agygear to offer any pérticulzr advantage for non-gower
rivzn simgle imglemcenis, whether convznticnal or imgrovezd, as

they vary from region to rsgion dezgending upon soil,

crooping and climatic conditions,

To sustain a viable small scale secior, it is necessacy
that training facilities for artisans, crscit ior the gurchase

of cruwiprent and raw materials are availa.le., Above all, it is
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necessary to inculcate a sense of ¢ ip befors it would

n
be cossible to groduce the implements efiicizntly and in

As the village artisap is crucial to tine successful use

riy
(s

of improved implements, the inputs of tra2ining and credit are 3also

3]

re .wired at this level to support tne ;zccuction at tne higner level.

i
|
i
i

a | " P -




As nctad in chanier 2, a Tairly comprezhensive ~ange

0

i irgroved zgoiculiural izzlements have been daveloned in

ndla, For illustirative purposes, three implenents vwhich

[

are in common use and which can be manufacturzd at octh the
indusiry lsvels described above, have been selectad, The
proiile of a typical manufacturing unit nas been cescrikted

for the manufacture of these three Imnleuents at the villiage

The three implements selectzd sre:

1l Chisel ovloujh;

2 EHelical Blade Puddler; and

3 Wet Land Leveller,

Chisel Plouah

The chisel nlough consists of a curved chisel lijz
tyne of 390 mm racius of curvature and 30 mm thick, It is
rigicly held in a frame which is orocvided with a handle and
3 shaft ocle fixtura. It rips its way thrcugh <he scil
with the narrcw chisel edge. As the scil is brolen oy

slicing, it is not inverted or pulverizsd, The hard layzr

3=5




ot soil just belcw the regular ploughing denth is broken up
> R &

and the rain water infiltrates doun,

Snecificaticns

——

.e

Povier source Animal

1153C mn (without beam)

Ovarall length

Overall width : 330 mm

Overall height : 1172 mm

Total weignt : 45 kg,

¥Width of ploughing : 40 mm

Depth of plcughing : 3C0 mm

Suitability for soil : Clay soil

Actual field capacity s+ 0.2 ha/hr (S0 mm row
snacing)

Draft : 120 lg.

A pair c¢f bullocks

*e

Power requirenent

Cne person ©0 operite
the plough,

Labour requiremsant

Figure 3.1 oresents a schematic Arawing of ihe

Chisel Plough, '

Uelical 3lsde Puddlsar

Five numbers of halical bladses mzda of mi#d steel

are fixed in a3 skew shape and mounted on a woodep




having wood=n kezrings such that the blades rotate freely.
A handle and a pole shaft are orovided., Due to the helical
shape of the blade, there will be a continuous contact
betvween the blades and the soil which gives a uniform

load on the neck of the bullocks. Thereby the conven-
tional undersirable intermitant lnad is avoided. After
ploughing the land with a country olough, the imolement
can be used to puddle the soil. It overates at a deoth

of 8-10 cm. The helical geometry facilities better
churning and slicing of the soil as required for

puddling purooses.

Svecifications

Povwer source H Animal
Overall length : 3500 mm
Overall width H 725 mm
Overall height s 470 mm
Total weight s 45 kg.
Denth of puddling ] 100 mm

Suitability for Crop H Rice

Actual Outout

n.275 ha/hr.
Draft

59 kg.

Power requirement A vair of bullocks

vLabour requirement

One vers»n to operate
the puddler




elical Zlade Puddlsr.

~-

X..

The wet land lecvelier consists of a 2730 «m long,
3CO mm wide and 30 mm thick wooden plank and two smaller
wooden wings of 7CO mm length, 130 zm height and 30 rx
thiclness attached 2t the c¢nd of the olank to ca2rry the

xcess nuddlad soil forward. The unit is pulled by a pair

(]

o]

o

f bullocls and has zarrangemsnts for an cpzrator tc stand
on it during the operation, The imolament is very useful
for levelling the puddled field for efficient water manajanent

nractices required in hizh yizlding paady varistizs,

Soacifications

Animzl

Power source

Overall lan3th 2730 mm

L 13

Overall width 7C0 mm

»e

Ovarall height 13C m™m

Total weight

() [N

S W

n

O
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Wiidth of coverage
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Suitability of croo
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Figure 3,3 presents a schematic drawing of the

L:nd Levellizar,

at the
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110 ka.

Pudadlad soil

Q.

55 ha/hour

The prcfiles 0of the manufacturing units »resented

b . 3 3 -
A0 LNQusTIry

producing all the thr=e

made for opurely illustrative purposss,
may manufacture

than three.

leva

ls

=2
=3

[H]

only a single imnlenent

sume that the same uniy will

This assumnticon is

iy .
The univ

In fact,

Or sometimes nore

For example, the village artisans usually

tends to manufacture, in addition tc the improved implamen

the whole range of the trad

itional implemants of his

azed

and is alsc cngaged in the repsir and maintenance of all

the inm

*

one of

the imbsroved agricultural impl.

clemznts in his villaz

industrial units may soecialise in the oroduction of

ilarly, the small scals
only
nts, The nocduct

be

mix depends on the area they serve and whether {he implamenis

are fairly standardised or very 3Jreatly in detail from

area to areasa,

H
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Figure 3.1 <~ Chisel Plouch

!
|

130

nrzs

ELEVATION

REAR VIEW

(1) HANDLE |
(2) FRAME |
(3) CURVED CHISEL

(4) WOODEN BEAM ‘
{8) HOLES FOR HITCHING ‘

ALL DIMENSIONS IN mm
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Figure 3.2 - Helical Blade puddler

(1) HANDLE
(2) WOODEN FRAME
(3) HELICAL BLADE
(4) POLE SHAFT
ALL DIMENSIONS IN mm
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Figure 3.2 -~ Wet Land Leveller

(1) WOODEN PLANK

(2) STAND FOR OPERATOR

(3) HOOK .
(4) WOODEN WINGS

(5) HITCHING ROPE

ALL DIMENSIONS IN mm




Taoles 3.1, 3.2 and 3.3 present ne materiels
scecifications of the three implemcnis. Takle 2.4 gives

~

an outline of the capital investment recuirec oy the two

levels of manufacturing units. It coes not account for

h
‘-lo

zs6 capital investment in land and cuilcings. At the

~

villa;e level {Industry Level I) the menufacturing unit pro-
ducing these three imglements would re-uire @ capital
investment of around US » 20 in maciiinery ancd equipment
while the small industrial unit (Incustry Level I11)

would recuire a capital investment of .5« 24,C00 in
mechinery m ¢ egquipment. (Let2ils of the machinery 2nd
equipment reguirec at both the incusiry lsvelsare given in

Table 2.5

The working capital recuirzmenis are estimated at

U3y 250 for Incustry Level I (villeége ievel) and US

(39

7,000 for Incdustry Level II (small scale secctor)e.
Thzse estimatesare based on the currenily prevelent price for

these imolements anc the annual grocduction levels

descrited in Table 3.6.




Taple 3,1 - Proguct No,} = Chicel Flouch

[

Eroduct Specification

Procuct _Specifications
Chaisel plouen welght 4% kes., sincle tyne,
braced steel frame with wooccen
hitching beam,
2 Material Sgecification

s jor Imglement
Zocmoonents

Imciement handle

valn freme

Suzved-.hisel

Joocen beam

Rivets

Nuts and bolts

Speci-
ficaticgns

Mild steel
(SAE 1010)

wood

Carbon
stezl
(SAE 1070)

HWood

Mild steel

Mild steel

Shage/

Size Rema rks

Flct Readily availeble
at nearest wn,

scantl- Local wood to bke

ing used.

Round tar

Sleeper

Bougiit
out as
standard

Bougit
outT 25
stangazrd

Availaeble at nearsst
ma jor city.

Suitable local wood

Availalkle at nearest
major city.

Available at
nearest major city.




1 Procuct Sgecifications

Erocuct

Hdelical Blacde Pudcler

Specifications

weicut 45 kgs. five helical
blages, mounted on weocen
frame, A nandle and pole shaft,

2 Matsrisl Sgecifications
aior Implement Specifi- Shape/
comgonents cations Sizg Remarks
imglement hancle  Mild steel  Flat Readily available
at nearest town
tioocden frame viood 3cant- Local wood to ke
ling used,
Helical blace Mild steel Flzt Available at
nearest major city.
Pule shafts Vicod Sleeper Local wood to be ussc
.400¢zn Bearings wood Round iard wood to be used
tluts and belts Mild steel Boucht Availablz at
out as nearest major city.

standazd
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le 3.3 - Frocuct No,3 - .est Land Lsvellex

1 Procuct Sgecification
Eroguct ~

Jest Land Leveller

2 pMatgrial Specifications

Major Implement

wanponents.

iiain woocen plank

voocen wings

Stzné ior operators
Hook

riltching roge

3olts end nutis

nails

Sg

'-‘u

cificet

2

(g}

ons

Height 33 kgs., a8 thick wocden
plénk enc two smaller wcocen
wings attachcda t the end of
plani.

Specifi- Shage

caxicns 3ize Remerks

wood Flank Suitable local
hard wood to be
used,

Wood Plank Suitable nard
wocd to be usec
available locally.,

Wood Flenk Local woocd to e
used

Mild steel Round bar Available at

) nearest town,

Jute - Available at
nearest town,

Mild steel Sougnt out Availeble at

Mild steel

nearest major city

Availeble at
nearest town,

Bouant out




Table 3.4 - kachinerv ang Scuicmznt
Incustry Level I Industry Level II1
s s . — e L Estimatsd
Pescrigticn lic. Estimated Lescription ~ Nc. Zestils @)
Cost (US %)
8lack Smithy Shogp Machine Shog
1. Anvil 29 1. Centre Latne 2 1,765
Fulley driver
2. Hemmar Heavy 4 witn accessoriss
s for scrsw
3, Hammer Ligot 2 | cutting.
4. Fuller-sest 21
5, Heart-caruscIn 6 2. Pillar tyge 3 890
5, 3ellows 18 Drilling mac:ine
‘ with twist <rilis
Cargentary Shop 3. Grinding mac..ine 3 14200
double heacde
6
L. Awl 4, Shager 1 2,200
2, Hatchet 4
3., Saw=-large 9 w 5, rdack Saw, 2 590
w—smal recigrocating
4, Saw-small 3 tyge.
5, Planes 4
6., Chisel-se® 3 6., Arc vielding 2 880
Equigmznt, trans-
7. Hammer 2 formar tyce.
8, “Wood drill 2 -ow 4
6, Crill biis-set 2 7. Guages & Tools 12 175
10, :oning Stons L |

Total 80




incustry Level I Incustry Level II
“3scription DNo. cstimated Description No, Estimated
Costs\u3v) _ Cost (US %)

Snith Shog
8. Anvil 6 60

J. Smitn's hearth with
motorised blower.

w
|
~
w

1D, water quesnching tank 3 25
ll, nammer. . set 5 25
12, Zullzr set 5 25
13, Hiisc Sniths tools, 3 25
tongs ctc.
14, Chain & Pulley 2 175
Cargsnté;x_éﬁg;
15, Mechanical band saw 1 885
16, Cross cut saw 1 885
17. Porxtable drilling 3 175
machine with drill bits
18. Planers, in sizes set o 60
19, Awl 4 0
20, Hatchet 4 0
2l. Hemmers 3et 4 o
22, Chisel 3et 4 k3
23. Honing Stone 2 6
24. PRoint ond related ) 208

equipment

2%, Miscellaneous . . 2,500




Altcrnste Product Volume.

rrocuct Industry Level I
village Sector
Zhisel Plough 100
iizlical Blade Puddlerx 50

+et Land Leveller 75

Industry Level IX

Sm3ll Scale Secior

2000
1000
1300




Industry Level 1 incdustry Level I1

Unit Annual  Annual Unit Annuel r"s\grlu:'al

Sescuct Selling Procu- Ssles Selling Procuction W <s )

Feobes Price ction  {(J.Sew) Price (Unit) ¢
(‘J.S.a—) \Jait) ('J 03031)

L. Chiszl Flounns 60 1G60 0,500 60 2000 120,000

2. H2lical Blace
Fudeler 60 20 3,000 60 1000 60,0C0
3. .etland Levellir 20 75 1,300 20 1300 30,000
Y
Total 10,300 210,000




Takle 3.7 - uorking Cacital

Industry Level 1

Incustry Level I1

item {1eSes QJOSO$)
ifor 1% deys) {for 2 montns)
Raw i.aterial Cost 230 14,C00
Over neacd cost - 7,000
Lazour Cost - 6,000
27,000

Total 230
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4 Lessons _from theg Zndisn £x

-

~

The use of improvecd agricultuzel tools and equigment
coniriltulcs directly to increased graocduction thrcocugh timely
spvs-lons, petiter cuality of work, pracision in agglicetion

of inputs, increasing croppinuy intensity 2nc recucinag gost

-

(.)

n2rvest lozses. Tne following table gives scme ccomparisions
nithlisliting the relative procductiviiy ol comperaicle tradi-
tionsl and improvec animal drewn imglements.

v »
1

Ialle 4,1 - Incdigenous and Improved Implements - Scme
Comgarisons

)

Frice Work Capacity Operating Cest
us o Heciares/cay S —
Cesi Flouch 15 0.3 8.00/hectars
i.oul¢ Board Plough v 0.5 10.C0/heciarxes
Chisel Flough 31 1.6 L.00/hectaxs
E-’arr W 25 004-008 3.00/heC‘t8r:.-‘S
Cisc “errow 50 1.6 1.,50/hectezrss
Sczd Crill 30 D63 3,6/hsctares
Cug-fzcd 3eed Drill 105 1.0=1.59 © 3.50/hectares
Ge ngad Zeec-cum-
fertiliser rill 40 Ded 3.00/hsctarss
Levellers (Paccy) 12 C.5
Jet Landg Leveller 10 4,9 9.3 /hectares

Pedal Ogerated
Thresher 75 kg CO/100 kg.
Olgad Thrzsher 38 5CO k3. 5 0/100 ke.




o —

Mechanisation of agriculture faces two.
major constraints in India -the low ourchasing
powetr of the bulk of farmers and and their
inability to acceot, owerate, maintain and rewoair
sophisticated equioment. Mechanisaticn that
replaces manoower on a large scale is not always
desirable. Improvements in tools and equioment
that assist labour in raising productivity
of land by making possible timely onerations
are preferable in the medium term., In view
of these cons-raints India has successfully taken
up the task of imnorovement of traditional
implements which can be ovnerated manually or
with the use of animal oower (side by sice
with development and introduction of power driven
machinery). It has been onssible to introduce
them into Indian agriculture on a much wider
basis than power driven machinery, the use of
which is still fairly limited., This is because
they are cheaper and can be more easily understood

and repaired at the village level.

4,2 Government Suonort

Another iesson that emerces from India's




exverience in this field is that industrial research
and develooment tends to be divorced from the needs
of the agricultural sector. “The industrial

system produces a range of tools and machines,

the coherence of which results from that of the
industry; the agricultural system calls for a range
of tools and machines the coherence of which,

is not, a prior, identical”l.

Thus, all the research in develonment of more
efficient agricultural imolements have been suoovorted
by the government. There has been a conscicus
effort on the vart of the government to set up
research, engineering and training institutions
in this field. oOnce the initial research and
develooment has been done the private sector may be
able and willing to take up manufacturing. This
too once the implement has »nroved its acceotability

by the farmers and is expected to have a market,

The bulk of t%e work on the develooment of

improved inplements is done at engineering colleces

1 UNIDO - 1ibid ©Page 1-1
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attached to agricultural universities and speci-
alised agricultural engineering and research
institutes s=2t uo and financed by the Central
and State Governments, Annexure II lists some
of the important ones in this field. The
agricultural colleges uncdertake research

education and extension.

Some of the state governments, with the
financial assistance of the Central Ministry
of Agriculture have also set up agro-industries
corooration for the manufacture of agricultural
implements. These corvoration run training
institutions and workshoos in rural areas.
These ars meant to train artisans and mechanics
in manufacture, maintenance and revairs of

imoroved imolementes.

The agro-industries comoratinns have
also taken u» the manufacture of imnroved

agricultural immlements which have been

successfully tested.




Extension work in'introducing improved
imolements to the farmers is verhaos the most
€rvcial function. Extension work is done at
several differ=nt levels. The agricultural
universities have their own extension depart-
ments and they also run demonstration frame.
They have regqular fairs to which farmers of the
surrounding ar=as come to learn about new

improved agricultural nractices.

Under the Intensive Agricultural District
Programme extension work is carried out by the
District Agricultural Officer. At the block
level ther2 are Agricultural Sxt=nsion Officers,.
At the village level ars the village-level

workers known as 'gram sewaks',

At another level are voluntary agencies

which undertake extension at the village lev2l,

The Indian exnerience has b=2en that the

system suffers from burz2aucratic rigidities.




The most successful extension work has been done
at the village level by volunatary agencies, which

have oroved more successful due to their flexibility.

The Indian experience also highlights the role
of the goverament in provision of cra=dit both at
the level of manufacturing and purchase of the
imolements. The bulk of the rural economy being
very short of capital the activity has to be
sustained by credit. Credit is made available to
the artisan for purchase of tonls and working
canital to the farmer for the opurchase of the
imolements and to the small scale industrial

unit for caopital investment.

4.3 Employment

Although the bulk of the traditional
implements are still manufactured by the village
artisan, to the extent these are bz2ing replaced

by improved agricultural imolements thers is an

impact on the employment of the village artisan,




Imoroved imolements are manufacturad in the organised
sector and the manufacturing units tend to be in the
urban areas. Due to this trand there has been a
serious disoplacement of village artisans in many

areas.

The organisation of manufacturing should be
such as to be able to involve the disolaced artisan
in che new level of activity. The manufacturing
activity should be accessible to the village

artisan side by side with the training workshoos.

Instead of centralising manufacturing activity
at the state lesvel the sys3tem should aim at
disnersad manufacturing at block leval workshoos
with the agro-industries cormoration co-ordinating

the activity at the statz2 levzl.

4.4 The Scale of Production

Agricultural imolements ars made at"- the

level of the villags artisan and in organised small

industrial units. Though improved agricultural




implements are mainly being oroduced at the lsvel of
organised small industrial units, the two are coﬁﬁle-
mentary. The village artisan is crucial to sustain
the market for thes= imol2ments as he undertakes

the functinns of maintenance and repair.

Large scals production at the level of the
agro-industries corvorations has shown no advantage
over the small scale units. Variations in design
requirements for different regions mean a very
varied oroduct mix for large scales production.
Again,at the lavel of the villagé and use on the
farm it is 'the village artisan who has to supnort
them. Large scale production has been more relevant
in the manufacture of power driven agricultural
inplem=ants and machinery. For simpl2 animal

drawn implements the small scale oroduction unit

has been the most appropriate,







|
i
f
|

Annexuze I

SUCGSSIZE TMEOvwsl TRl 19

Yumid estern Himaleyan Recion

Area : Jammu & Xasnmir, himachal Pracesh & Northern
Jttar Pracdesn.

Climate: Hot to sub-humid trccical in southcrn tracts
& cold arid in ihe northern mountsins.

Annual Rainisll: £-33C cm.

Imcortant soil types - hountain me2cow anc sulb-mountain
meacdow scil.

Important crops-ineat, m2ize, rice, barley, potato and
orcn2rd ¢ rors. :
Qgera2tion Implemcnts

»

Seedbed preparation L. liould board plough, 10-i5 cm.
2. Cisc derrow, 6 disc,
3. Patele harrow,.
4, Feg tcoth narrow.

S5, Land leveller.




Annexure I (contd)

Imuiements

5

Cgezrat
Sowing l, Secd-cumefertiliser drill,
2-3 row,

2. Sowing and fertiliser attiachement
over cdesi glough.

3. Maize glanter

ko]
’-J
(11}
=
ct

4, Semi-automatic gotato

’ Interculture, l. 3-5 tined cultivaior.
: Weeding Earthing
2., Ridger, 0-50 cm

Irrigation 1, Persian vheel

2. Animal drawn duglex pumg.

Harvesting 1, Potato diggerz.
Thresning l. Olgad thresher.
)
Fost Harvest 1, Chaff cutter.,
Equipment
Transgort 1, Imgroved bullock cart with

brakes,




o

3eaion 2 - Humid Bengal Assam Pegion

Area : Bengal, Assam.
Climate: Hot humicd monsconal.
Annual R3infall: 220-400 cm,

Important suil types: Alluviel, red, brown hill and
) . coastal,

Important crops: Rice,jute, tea, maize, wheat, castor,
rapseed, mustard, potato, vegetaole

CIOpS .

Operation Implements

Seedbed preparation 1, hould 3oard plough, 1l0-15 cm.
2. csisc harrow & disc.
3. Fatela harrow.

) 4, Fuddler, S0-70 cm size.

3., FPeg tooth harrow.
6. Land leveller.

sowing 1. Sesd-cum-fertiliser drill,

2~-3 row.

2. Sowing & fertiliser attachment
over desi plough.

3. iiaize plantzr,

4, Jute secd orill.

hd »
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Qperation Inglements

Interculture, iieecding, l. Three tined cultivator.

garthing
2. Ricger.
Irrigation 1. Duplex pump.
) Post harvest operations L. Chaff cutter

2. ‘toteto gracer

Transport 1. Improved bullock cart.




Humid Sastern Himalsvan Recion & Bay Islzncs

Area : Arunachal Pradesh, iagalang, Meghalaya, ianipur,
Tripura, hiizoram, 3ikiim, Andaman & lMicobar
Isiancs.

Climate : riot humic monsoonal type.
Annuel Rainfall: 2C0-400 cm.

Imgortant sail types: 3recwn nill, red loamy, red and
yellow, alluvial & laterite.

Important crops: Rice, maizg, small millets, gotato,
oilsezcse. Tzrrace fermming 1s common.

Operation Inglements
Seedoed preparation 1, i.ould board glough.

2. Lisc harrow, 6 c¢isc,
3, P2tela nozrow,

4, Fuccler, 30-70 cm.

Sowing 1, Sced-cum-fertiliser crill,
3-3 TOWVI.

2, Sececding attechment for
desi glough.

3., valze glantar,

4, Fotdto glénzer.




Ogeragion

Interculiure, .eeding,
carthing

Harvesting

Fost harvest operations

Transport

1.

Three tined cultivator.
Five tined cultivetor.
Aldger.

rotato cdigger.

Zhaff cutter.

Improved bullock cart,




Reaion 4 - Sub-iumid, Sutle j-3anza Alluvial Plain

Area : Punjab, Haryana, JF and 3ihar.
Climate : Extreme climates. 2ot summer and cold winter.
Rainfall : 30-200 cm.

) Important soil types: Calcarious sierozem, redish
: chestnut and alluvial soils.

Important crops: wheat, rice, maize, pgotato, sorghum,
mustard, pgulses, millets, sucazcane
and vegetable crogs.

Qperatian Imolegnts
Scedbed preparation 1. Mould board plough 13-20 cm.

2, Disc harrow O disc.
) 3. Harrow patela.
4, Clod crush:r.

5, Paddy pucdler 70 cm.,

6., 2Zund formex.

7. Buck SCraper.

8, woocen float/levelling
koard.




P

Ton-Y =

Qgeration Imclements

Sowing le 3ced-cum-fertiliser drill
-~ -
3-3 Tow.

2. Seccding attachmant for cesi
plough

3. i.aize plenter.
4, FPotato planter.
5. Sugarcane glanter.

6, Croundnut planter.

Interculture, Jeeding, l, 3-% tined cultivator
Earthing

Z. Ridzer.

3. Im.roved bakhar.
Irrigation 1, Fersian wheel

2, Duplex pump.
Harvesting 1. Potato digger

2., ©Grouncnut digger.

’ f

Threshing 1. Olpad thresner.

Fost Harvest Ogerations i. Chaff cuttsr,

2., Sugarcane crusher.

Transport 1, Improved bullock cart.




necion 5 -

Sub-Humid Eastern and South zZastern Uplands

Area : Orissa, castern hki.F., Anchre Fracesh.
Climate : Tropical monsoonal and sub-humicé to humid.
Annual Rainfall : 10C-130 cm.

Important soil types: iixed black, red anc yellow, rsc¢
sandy, laterite black, riverine
alluviel and coastal sandy alluvial.

Important crops: Rice in high rainfall area.
Sorghum in drylancs.
Groundnut, cotton, mustard, linseed,
pigeon gea, coarse millet and sugarcane.

Qperation Imglements
Seedbed preparation 1, lould board plough, lScm

2, T[Cisc Harrow, 6 disc.
3. Herrow patela.

4, Paddy puddler, 70 cm.,
5, Bund fommer.

6. 3Buck scraper.

7. Glod crusher.

&, ‘iooden float/levelling
board.




Qperation Implements
Sowing 1, Sesd-cum-fertiliser drill,

2. Sezoing attachment for
cesi glough.

3. Groundnut/cotton glanter.

Interculture, weeding, 1, 3-5 tined cultivator,

) i Earthing
2, igger,
3. Imgroved baknar.
Irrigation 1, CTuclex pump
Harvesting 1. Groundnut digger.

Fost harvest operations L. <ndff cutter

2, Sugarcane crusher.

Transgort " 1, Imgroved bullock cart.




Regilon 6 - Arid Western Plain

Area H Rajasthan and Gujarat

Climate

Arid with extremes of temperature
Annual Rainfall 3 17-65 ocm

Important Soil Tyoes : Alluvial, grey brown alluvial,
black, desert and alkaline,

Important Crops : Pearl millet and sorchum in desertic
tracts,

Others : Wheat, pulses, maize, cotton, millets,
rice, groundnut, sugarcane oilseeds,

Overations Imolements

Seedbed preparation 1 Mould board plough, 15 cm
2 Disc harrow, 6 disc.

3 Harrow patela

4 Bund former

5 Buck scraver

6

Clnod crusher

Sowing 1 Seed-cumfertiliser drill,
2=3 row

2 Se=ding attachment for desi
plough

Maize planter
Groundnut planter
Cotton planter

Lo LV B S

Sugarcane vlanter X
(in lighter soil)




Operations

Implements

Interculture, weeding,
earthing

Irrigation

Harvesting

Post harvest ovoeration

Transpnort

3-5 tined zcultivator
Ridger
Improved bakhar

persian wheel
Duplex opump

Groundnut digger

Chaff cutter

Sugarcane crusher

Imoroved bullock cart




Region 7 - Semi Arid Lava Plateaus and Central Yighlands

Area H Madhva Pradesh, Maharashtra, Goa, Damen & Diu
Climate H Semi-arid with extremes of temverature
Annual Rainfall 17-759 cm

Alluvial black and lateritiec,
mixed red and black and
vellowish brown

Important Soil Tywpes

Millets, maize, wheat, rice,
oilseeds, cétton opulses and
sugarcane,

Important Crops

Operations Implements

Seedbed preparation Imoroved bakhar

Mould board olough, 15 cm
Disc harrow, 6§ disc.
Harrow patela

Bund former

Buck scraner

A N e W N

Clod crusher

Sowing 1 Seed-cum-fertiliser drill
2-3 row

2 Seeding attachment for desi
plough

3 Maize planter
Cotton planter
§ Groundnut planter




Overations

Interculture,
weeding, earthing

Irrigation
Harvesting
Post Harvest

Operation

Transport

Implements

3-5 tined cultivator
Improved bakhar
Ridger

Persian wheel

Groundnut digeer

Chaff cutter
Sugarcane crusher

Imoroved bullock cart
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33325 and Karnataxa Plateau

N

Ke~icn 3 = Humicd to _Semi Arigd vestexn

Area : Trogical.
Annual Rainfall: 60-300 cm.
‘Imgortant soil types: Black, zsd lateritic and alluvial.

Important crogs: Rice sugazcane and garcen crops in
) irrigated areas, Sorghum, finger
: millets, pulses, cotton and pulses

in dry farming areas.

~

ration Imclemznts

F‘

Sccdbed preparation l. Imgroved bakhar.
2. lould board plough, 15 cm.
3. Cisc harrow, 6 disc.
4, Harrow patela,
3. 3und former.
) 6, Buck scrager.
7. <Clod crusher.

8, Pardy puccler.

9, icocen float/levelling
board.




Ogeration

Sowing

Interculture, weeding,

garthing

Harvesting

Post Harvest Operation

Transgort

3.
4,

Se

l.
2.
3.

1.

1.

ccéing attachment . to
desi plough.

i‘aize planter.
Cotton planter.

Grouncnut planter.
3-5, tined cultiivateor,
Improved baknhar.
Ridger.

5‘-"-' c€ p e

Grouncnut digger.

Zhatf cutter.

Sugarcane crusher.

Improved bullock cart.
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s ennzced in Reseazch ang frocuction of Im-roved

surel Imeolsrenis

Sollsce of Ag¢riculiural Engineering
Tamil acu Agricultural University
u01nba.ore, India.

Sentrel Institute of Agricultural =ncinzering
Suopal, India.

;nterna+1cnal Crop Research Instlitute for
Semi-Arid Tropics,
Hycerabad, Incia.

Soilzge of Tschnology
- ... Pant Jniversity of Agric:ltiure anc Technology
Faninagar, Incie

~eniral Rice Reseaxch Institute
~uttack, Incia,

Lnrlan Grasslands and Focder Research Institute
u..aQSI, *nvLa.

ndien Institute of Sugarcane Aesearch
Lucknow, Incia.

Indian Agricultural Research Institute
vew Deihi, India.




1i. College of Agriculture
i‘shatama Phule Krishi Vidyagp zeth
Fune, 1incia.

) 12, Zollcge of Agricultura a3l Encineering
Punjab Agricultural University
Ludniana, Indis.

~

13, CZentral Plantation Crogs Research Inst uf;
KXasaragod, Incia.

14, Acricultur2zl Reseerch Institute
Anchra Pracesh Agricultural .niversi ity

-

Hvderatad, Incia,.

18, 1/s water Cevelopment Societly
moula All
riyderavad, India,

) 16, /s Vicon Limited
35/5 Langfozd Road
JanvaloLc, India,

17, ‘/s Covernment Implement Factory
3atya N3Ger,
Shubaneswar = 73100
Crrissa, India.

18. R.I\'O ’lahapatra
62 Surya Magar
2nubsneswar, InAia.

e ————— . R



22,

23.

=
- 8

%/s Small Scale Industries
Rudragur (U.F.)
India,

M/s ho.F. State Agro Industries Corporation, Ltd.,

leie v@G2r

3hopal, Incia.

e

/s dema Engincering Incustries
26, R.K. Nagar

noundangadlevyem,

Coimbatore, Incia.

/s Ciwana Incustries
7/5 Guruwiar Feth
Funa, India.

M/s Saumitra Fabricators
Phaltan, Incia,

ii/s Stecl Snginezring Corporation
Lohari marg,
32hsranpur, India,

/s U.JF. Agro Incustries Corporation
22, Vidhan 53hke Marg,
Lucknow, India,

M/s Precision Tools
10=-A Incustridl =staze
Lucnhiena,

Funjab, Inciz.
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