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INTRODUCTION

Haryana emerged as a separate State in the federal galaxy of the Indian
Republic on November 1,1966. With just 1.37% of the total geographical area and
less than 2% of India’s population, Haryana has carved a place of distinction for itself
during the past three decades. Whether it is agriculture or industry, canal irrigation or
rural electrification, Haryana has marched towards modernity with leaps and bounds.
Today,it enjoys the unique distinction in India of having provided electricity,
metalled roads and potable drinking water to all its villages within record time.
Haryana is among the most prosperous states in

The climateof Haryanais arid to semi aridIndia, having one of the highest
per-capita income in the country.with average rainfall of 455 mm. Around 70 %
rainfall is received during the month from July to September and the remaining
rainfall is received during Dec. to Feb. There are two agro climatic zonesin the state.
The north western part is suitable for Rice, Wheat, Vegetable and temperate fruits and
the south western part is suitablecotton, wheat, raya, pearl millet, tropical fruits,
exotic vegetables and herbal and medicinal plants.

The total geographical area of the state is 4.42 m ha, which is 1.4 % of the
geographical area of the country. The cultivable area is 3.8 m ha, which is 86 % of the
geographical area of the state out of which 3.62 m hai.e 96.2 % is under cultivation.
The gross cropped area of the state is 6.32m ha.

About 70% population of the State is engaged in agriculture, directly or
indirectly. Mainly the crops of Haryana are divided into Kharif and Rabi crops. The
main Kharif crops arepaddy and cotton.Minor Kharif crops aresugarcane, pearl
millet, sorghum, maize, cluter bean, pulses. The Main Rabi crops are wheat, barley,
gramand oil seeds. Minor Rabi crops are massar, berseem, methi, onion and winter
vegetables. The western Yamuna canal and the Bhakra canal systembring benefits to
the cultivators of Haryana in a big way. The state has extensive tube well system. This
irrigation net work has made Haryana into one of the front line states of India interms
of good grains production. The state is not only surplus in food grains but also makes
large quantities available to the central pool to serve the needs of the deficit states and
provides some for export.

Mechanization of agriculture has assumed greater importance for increasing
agricultural production and productivity by efficiently and effectively utilizing scarce
resources and costly farm inputs improving timeliness factor, reducing labour cost and
human drudgery etc.  Farm mechanization is a dynamic process as the need and type
of machines required continue to undergo a change with the development of
agriculture in terms of new crops of high yielding varieties, cropping pattern, inputs
used, availability of irrigation sources, shift in power sources, increase in the farm
level, income of the farmers as well as general development of area.

During 2007-08, food grain production was 15.31 million tonnes.  The
contribution of Haryana to central pool of wheat was 5.24 million tonnes.  One of the
factors reasonable for higher productivity is the usage of improvedfarm machinery.
As on date, no. of tractors, tubewells, biogas plants and sprinkler sets has reached
253929, 635520, 48340 and 85379 nos. respectively.

Farm mechanization has been helpful to bring about a significant improvement
in agricultural productivity.Thus, there is strong need for mechanization of
agricultural operations. The factors that justify the strengthening of farm
mechanization in the country can be numerous. The timeliness of operations has
assumed greater significant in obtaining optimal yields from different crops, which
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has been possible by way of mechanization. For instance, the sowing of wheat is done
up to the first fortnight of November. A delay beyond this period by every one week
leads to about 1.50 quintals peracre decrease inthe yield. This is also correct in the
case of other crops and for other farm operations like hoeing, irrigation, harvesting,
threshing and marketing which need to be performed at appropriate time otherwise the
yield and farm income is affected adversely.

Secondly, the quality and precision of the operationsare equally significant for
realizing higher yields. The various operations such as land leveling, irrigation,
sowing and planting, use of fertilizers, plant protection, harvesting and threshing need
a high degree of precision to increase the efficiency of the inputs and reduce the
losses. For example, sowing of the required quantity of seed at proper depth and
uniform application of given dose of fertilizer can only be possible with the use of
propermechanical devices.When such operations are performed through indigenous
methods, their efficiency is reduced.

Thirdly, the time taken to perform sequence of operations is a factor
determining the cropping intensity. So as to ensure timeliness of various operations, it
is quite inevitable to use such mechanical equipments which have higher output
capacity and cut down the number of operations to be performed. This has helped in
increasing area under cultivation and increase in cropping intensity. Higher
productivity of land and labour is another factor, which clearly justifies farm
mechanization. Not only the output per hour is more, the total labour requirement is
also reduced.

The custom hiring is a major factor in farm mechanization in Haryana.  The
performance and economics of latest agricultural machinery used by the farmers for
their own and custom hiring are discussed in detail in this booklet.

Rotavator:The rotavator prepares the field in single operation. It saves time, labour
andcost. It carries out all tillage operations such as ploughing, harrowing and
levelling in single operation. It destroys weeds,incorporates left overstubblesof
previous crop,conserves soil moistureand pulverizes soil. It prepares seed bed in
both wetand dry condition.

Laser Leveller: This equipment is used for precision leveling of land thereby
facilitates effective utilization of farm inputs. It saves 30% water used in irrigation.

Zero-till seed-cum-fertilizer drill: This machine is used for sowing of wheat crop
after harvesting of paddy cropwithout carrying out tillage operations. It savestime,
fuel and labourbesides judicious use of seed and fertilizer and other advantages.

Hybrid Cotton seedcum fertilizer drill: This machine is used for sowing of hybrid
cotton thereby saving valuable time and labour.  With the help of this machine,
desired seed ratei.e. 1.5 to 2.5 kg/ha can be easily achieved.

Potato Planter:This machine is used forplanting of potatotubers. Sowing by this
machine saves time, labour and cost.

Reaper Binder:This machine harvests and binds the wheatcrop in single operation
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Power Thresher:High capacity multicropthresherthreshes almost all the cereal
crops with minor modification.  It saves time, labour and cost.

Straw combine:This machine is used to recover left over straw after harvesting of
wheat by combine harvester. It recovers the left over crop straw to the tune of 50-60%
& it also recovers40-50 Kggrains perha. Usage of this machine has decreased
menaces of straw burning in fields thereby conserving soil fertility and preventing air
pollution.

Potato digger:This machine issuitable for harvestingand exposing the potato tubers.
The potato tubers are dropped on the ground behind the digger. The potatoes are
completely exposed which helps in speeding manual picking.

Post Hole Digger: This tractor operated machine is used for digging pits for sowing
ofhorticultural crops. Usage of this machine saves valuable time and labour.
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ROTAVATOR
The preparation of wheat fields after harvesting the paddy crop is quite

difficult in heavy soils. Due to crack development in the soil, the implement like
mould board plough, disc plough and cultivators etc. do not work properly as there is
tendency of liftingof big clods and the upper layer of the soil is not always loosened
to the desired extent, nor is the proper mixing of different layers achieved. Frequent
operation with the conventional implement has to be performed for the preparation of
seedbed for thesowing of wheat crop.  In addition, the stubble of rice crop creates
problems especially when the crop is harvested with the combine harvester. It requires
high amount of energy input (20-30%) for tillage operation.

Studies conducted through out the world indicate that the rotary tiller prepare
well puddled soil which reduces basic infiltration rate of water and results in saving in
irrigation water during the initial 15-20 days of transplanting. The studies conducted
at CCS HAU Hisar revealed that tractor operated rotavator is quite effective to
prepare seed bed in dry as well as wet conditions.Hence, the need was felt to
popularize tractor operated rotavator in Haryana in rice-wheat cropping system and to
encourage farmers/ rural youth to use it on custom hiring to increase their income.

Rotavator helps to obtain specific benefits of early seed bed preparation soon
after harvesting of paddy crop for sowing wheat, and after harvest of wheat crop for
sowing of paddy. This, not only requires low energy in tillage operation but also
mixes and incorporates the stubbles of previous crop thoroughly in the soil. This
improves the soil physical properties and hence, result in increased crop yield. As an
ideal seedbed is prepared with the use of rotavator, it facilitates the sowing of wheat
by seed-cum- fertilizer drill without any operational problems. The specifications of
tractor operated rotavator is given in Table 1.  The constructional details of rotavator
is given in Fig.1 and the exploded view of rotavator shaft alongwith the blades is
given in Fig. 2.

Fig. 1: The constructional details of rotavator

Side Gear drive

Main tubular axle
L-type blade

Sub axle bearing

Gear box
PTO shaft

Trailing board

Adjustable skid
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Fig. 2: The exploded view of rotavator shaft

Table 1:Specifications of Tractor Operated  Rotavator

Type of drive Chain/ Gear
Side drive Single/ Double
Blade type L-Type
Width of rotavator (m)
                                      1.75

                       2.00
                                      2.25

                                2.50

Tractor hp required
35-45
45-50
50-60
Above 70

Gear box Single drive
PTO speed(rpm) 540/1000
Over load protection deviceShear bolt

Status andadoption level of tractor operatedRotavator in Haryana
The farmersand unemployed youth were motivated to use this machine on

custom hiring basis as an enterprise. There was wide spread response in its adoption
particularly in area where paddy- wheat crop rotation is followed. More interestingly
small and medium farmers have adopted it as an enterprise for custom hiring. The
adoption levelof rotavators by the farmers/unemployed youth in Haryana is given in
Fig 3.  The no ofrotavatorspurchased by farmers as on 31-03-10 was 10,570.

Out of Rs.1365 lakhs disbursed during 2008-09 on account of subsidy for the
purchase of agricultural implements in Haryana, 40.51% of the amount was utilized
for rotavators.   During 2009-10, under different schemes of subsidy, farmers have
purchased  2824 nos. of rotavators. An impressive growth in the adoption of rotavator
from a meager figure of 20 nos. in 2001-002 to a cumulative figure of 10,570 nos. in
2009-10 has been seen.  The average actual field capacity of  2 metre width rotavator
in puddling and dry land operation was observed tobe 0.5 and 0.4 ha/hr respectively
The area tilled by rotavator has risen from 15,700 ha/year in the year 2001-02 to
8,00,000 ha/year (Rabi and Kharif both)  in the year 2009-10.


