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Compact Crop Cutter and Thresher
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ABSTRACT- Rice harvesting and threshing is done manually in
Punjab whereas in Sindh, harvesting is done manually and
threshing by tractors as wel as bullocks treading. The
reconditioned wheat combines are also used for rice harvesting
in Punjab. These are insufficient in number and hardly cover 40
percent rice area in Punjab. These are not properly adjusted for
rice harvesting and are operated by poorly trained operators. This
results in sizable field loss and internal damage to harvested rice
grains and hence affects its milling quality. Agricultural
mechanization refers to interjection of improved tools,
implements and machines between farm workers and materials
handled by them. Independent India ushered in a process of
agricultural mechanization and revival of rural agroprocessing
which got acceleration during post-Green Revolution period.
Irrigation pump sets, power threshers, tractors, power tillers and
matching implements, including for 65Million draft animals have
became popular. Seed and seed-cumfertilizer drills, planters,
mechanical rice transplanters, vertical conveyor reapers, and
combines soon followed. In the recent past, Zero-till Drill and
Raise Bed Planters have found good acceptance from the
farmers. Currently mechanization is in increasing demand.
Farmers and policy makers and developmental agencies now
realise that for increasing production and productivity at reduced
unit cost of production, free of arduous labour, agricultural
mechanization is essential. It is brought in centre stage with
globalization of world  markets. Introduction of
electromechanical power units supplementing and substituting
traditional animate sources of farm power is going to continue.
For achieving desired intensity of cropping average farm power
requirement of 2 kW/ha is considered essential, currently it is
1.15kW/ha. Shifts in agriculture leading to crop diversification
towards horticulture, animal husbandry fishery, forestry and on-
farm agro-processing are going to bring in greater degree of
mechanization. India dominated by small and marginal land
holdings may not have same trend of mechanization as the
developed world but it is going to grow close to it with its own
variant as labour wages go up and WTO Competition compels us
to keep reducing unit costs of production, processing, packaging,
and retail and situations demanding provision of custom
servicing, custom agro-processing and acceptable standards of
living.

Keyword- Rice, processing, Sindh, Agricultural, WTO,
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l. INTRODUCTION

There is scope of mechanisation in every unit dpereof
production agriculture, post-harvest and agro-pssicey,
and rural living. Mechanisation has varied connotet
While in the developed world it tends to be synoousito
automation but in developing countries, like

Indiath g

supplements or substitutes human labour that ibliega
and removing, avoids drudgery or stresses thatraelye
affect human mental faculties leading to errorgyrzaision
and hazards and eventually loss of efficiencyldb aneans
automation and controls that assure quality, hygien
Agricultural mechanisation in a limited sense rdatto
production agriculture. Rice is an important crap focal
consumption and export. Generally it is grown oragga of
2.3 million ha with production of about 4.8 milliaons. The
country earns about Rs. 30 billions foreign excleang
through its export. Harvesting and threshing play a
significant role in realizing the full benefit ohised crop by
reducing post- harvest losses as well as improguradity of
milled rice. In Pakistan, the harvesting and thireglis done
manually except in Punjab where 40 percent area is
harvested by combines. There is a sizeable gras md
damage during harvesting and threshing with trouwiti
manual practices and by use of old and reconditionecat
combines by poorly trained operators. With the atign of
rural labor to the cities for better employment ogpnities,
there is acute shortage of labor during peak raedsting
and threshing period. This causes delay in riceesding
and threshing and thus increases both quantitadive
gualitative post- harvest losses. Because of iicsefit
number of combines and difficulty in manual threshof
Super Basmati rice which is occupying 70 percergnisi
area in Punjab, the paddy growers of Super Baspnafer
to get their crop combined on their availabilitytireir areas
even if it is not fully matured and thus suffer dodue to
lower price of their produce. In this paper, théeetf of
harvesting method and harvesting time, grain muoastu
content, threshing method and time on yield lossebgrain
quality has been discussed.

Il. Important Land Marks

Colonial India had witnessed many droughts and riesi
and some of them very devastating. Founding fatloérs
modern India took upon themselves a responsitiditgvoid
famines. To this effect they accorded high priority
agriculture and allied activities. Agricultural edhtion,
research and development infrastructure were dtiengd.
State Agricultural Universities on the pattern oférican
Land Grand Colleges with integrated teaching, neteand
frontline extension were established starting 1pG#iding
trained human resource, location specific techrieb@nd
frontine demonstrations. Indian Council of

mechanisation means any improved tool, implemenkgricyltural Research (ICAR) reorganised itself§59 The
machinery or structure that assists in enhancenuént commodity institutes with the Deptt. of Agriculturend

workers’ output, multiplies the human effort,
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Cooperation and Central Commodity Committees were
transferred to ICAR leaving tea, coffee, silk éentral and
State Governments invested in infrastructure dgraént to
provide irrigation water, seed, fertilizer, pedes and
credits, minimum support price (MSP) and buffercking
to prevent wild fluctuation in market prices besid®od
security. However, food security eluded India favot
decades, food imports at times being the largepbitrbill
of the country. India witnessed Green Revolutioh967-68
and subsequently White Revolution, Blue Revolutar
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Yellow Revolution, achieving quantum jumps in protion
and productivity in foodgrains, milk, fishery, anilseeds,
respectively. It is experiencing horticultural réawon,
revolution in poultry production. Peers and polityakers
are looking towards Evergreen Revolution.

M. RICE HARVESTING

Harvesting of rice generally refers to all opemasicarried
out in the field till the crop is transported tcetthreshing
plate form except for combining and strip harvegtinhese
include cutting the rice stalk or reaping the pdeg; either
laying out the paddy-on-stalk or stacking it to,doyndling
and transport. The rice is harvested manually andding

mechanical means. The manual harvesting has beetyma
practiced in developing countries and least dewop
countries. Whereas mechanical harvesting using ereap

windrower, reaper-binder, combine harvester anigbpsr
harvester is employed in developed countries. Anlhé
Harvesting Methods a. Panicle reaping. This
accomplished by using a hand-held cutting tool bifek
(calledyatab in the Philippines andni-ani in Indonesia and
kae in Thailand). A quarter-circle blade fixed crosssaion
a wooden, grip-sized handle is passed betweemdlex iand
the middle fingers which grab the panicle stems exetute
the cutting action by pressing the panicle sten@nasg the
blade. The method is still used in areas wherdrtttional
varieties are grown which are resistant to shaigerian
important feature when handling and transportindgie T
bundles of panicles from the field to the housee Tdbor
required for panicle reaping (240 labor-hour/hestds at
least four times more than hand sickle harvestihgs
advantageous over the stalk cutting by sickle witedds are
flooded or terraced, as in the hilly areas thatiaaecessible
by wheeled vehicle. The carrying capacity of tramsfabor
is more than that when the straw is cut long bklsicin
addition, it is an income source for the landlagslrfolks.
Long-stalk cutting by sickle. The stalk is cut bgkée about
10-15 cm above the ground. There are many vargtion
sickle design, depending on the socio-cultural pizsee of
the harvesting labor. After cutting, the stalks #a@ in
small bundles on the stubble to dry their earsties or
three days. In some places in Thailand the buraliesized
such that each one will give about 10 kg of padady kid
up on the field for a few days to dry up. The regpi
efficiency depends upon the plant density and tsgrie
degree 0O f lodging, the soil condition and the Iséfl the
harvester. Lodged paddy and saturated soils mayceethe
cutting rate by 50 %. This method is efficient thzamicle
reaping as it requires 60-80 labor hours to harvoest
hectare of rice crop. Additional 100-200 labor-toware
required for manual gathering and binding of onetédre
harvested crop.

V.

With the introduction and growth of tractors in ladn
production of matching equipment for scraping aaddl
levelling, seedbed preparation, seeding and plgnteed-
cum-fertilizer drilling, spraying and dusting, hasting and
power threshing, 2-wheel and 4-wheel tractor tyallgot in
to indigenous manufacture and these got reserve8rfall
Scale Industries (SSI) sector. It became a verypatitive
farm equipment industrial activity in Punjab andpiockets
all over the country. However, to enhance qualityfasm

Growth in Agricultural Mechanization

equipment many items have been dereserved, nowaBy
1980s vertical conveyor reapers (VCR) were intreduto
mechanise sickle harvesting, initially walking tyghen a
larger tractor version and subsequently riding tygesf
propelled units. During 1982-84 production of toact
mounted VCRs increased ten fold each subsequent yea
reaching to 3000 in third year but got reduced @®®
annual production in the fourth year, the yeariigsacy in
Punjab touched its peak. At this point of time Rbnj
farmers found combining of rice and wheat cheapeérlass
risky. Several manufacturers (29) in Small Scalet@eook
to general purpose standard grain harvesting caabiy
manufacturing tractor mounted, self propelled arattor
driven versions. Combining, however, created problef
rice and wheat straw gathering, transforming anodhiag
as Bhusa. Straw disposal through incineration vasd
creating serious environment pollution whereas wstra
incorporation in to the soil was leading to nitroggealing.
.Invention and introduction of straw combines did\pde a
olution to reclaiming wheat Bhusa but still ab80t60%
of the rice and wheat straw is being disposed byibg. It
may not be entirely due to combines, demand forawhe
bhusa has also declined. Its transport to feeditiefieas in
loose farm is expensive and uneconomical. Comptsd
block buffer stocking to fight feed famines is asgibility.
These amendments in agriculture were accompaniéa wi
due inputs of mechanisation in natural resource
development, agricultural field operations and amn¥f
primary processing. After intensive testing andleaton in
late 1950s, manufacturing of irrigation pumping sset
commenced. Initially two-thirds were engine opedlatéand
one-third electric operated. As rural electrifioati
advanced, proportions have changed in favour afteédal
power. Animal drawn improved equipment such as seed
drills, seed-cum-fertilizer drills, 5 hp power tkhers
primovers like diesel engines, electric motors guato
manufacture and use. Central Tractor Organisati®hQ()
established soon after independence to reclaimhyiasds
in Tarai of UP and scrub forests elsewhere to esettl
displaced people who came from across the bordethse
pace of tractorisation in India. CTO used crawlactors,
their operation, upkeep and later on indigenousidation
of certain fast wearing components, after OE stocks
exhausted, were locally developed. For tractoosatof
agricultural field operations around mid-1960s $nv&
wheel general purpose tractors were brought in CKD
(completely knocked down) condition and assembled,
marketed, operated, and serviced by training Indian
technicians. Confidence thus gained resulted ignassive
indigenous manufacture. Swaraj 35 hp from M/s Funja
Tractor was the first totally indigenous tractorlite later
two-wheeled tractors popularly known as power rlleere
introduced and at one stage more than a dozen fiads
manufacturing licenses. However farming systemdgue,
wet cultivation during kharif and upland farming rihg
rabi, and lack of proper after-sales-services sttppo
adversely affected their growth. All but two Mitssii and
Kubota by M/s VST Tillers, Bangalore and M/s Kerala
Agro- Industries Corporation survived. Today Indsathe
largest producer of tractors in world with abou?3000
tractors per year and about 15,000 power tillersin&ls
able to market its power tillers in India at cheapéces,
nevertheless there are after sales service prollemmsany
cases
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V.

Unless labor in harvesting has become scarce ocality
due to industrialization or migration to employmdram
rice areas, rice harvesting will continue to be ewvith the
sickle method in most developing countries.

Mechanical Harvesting Methods

In the

ISSN: 2319-9598, Volume-3 Issue-7, June 2015

Source: Almera 1997 (Taken from IRRI Table 3.1.1
authored by Ray Latin and edited by AGSI/F AO) séb
www.fao./inpho/compend/text/ch

Table 2. Harvesting losses related to condition of

Philippines, the income or share in kind (usuall§ af the
harvested paddy) gained by a manual harvester gh
compared with other field operations. In times afamity
as in a typhoon where the rice crop is lodged araked, a
farmer-owner is sometimes constrained to share dpg2 of

the harvest to the harvesters rather than lose cthe

altogether. The following mechanized harvesting hods

are used depending upon the custom and the sitifadil

the machine to the soil conditions and the cropnde
harvested, the local custom, affordability of thacamine,

and other socio-economic factors.

(8) Wind-rower.
laterally. These machines have theoretical work

This cuts and unloads paddy only

ripeness of rice
_Harvesting 3 days | Normal 3 days | 5days
1Isystem before | stage for | after after
normal | traditional | normal | normal
stage % stage stage
% % %
Traditional 6.00 8.70 10.50 | 12.00
hand Cut
i Reaperbinder | 1.00 3.10 1.20 5.80
Combine
harvester 2.00 3.10 1.20 5.80

capacity varying from 4 to 8 hlha but need big lafmyce

(100 to 200 h/ha) for manual gathering and
binding of the paddy.

(b) Reaper-bindero.-This had once been popular in Japa

but is being replaced by the combine. The machirte and
bundles the stems together and lays them in tha ificone
operation. Equipped with a cutting bar and a gathgeand
binding device, these machines do good work even

harvesting lodged paddy (20°-30° angle to the gupun

Depending on their construction features (adjulitabof
height, width of cutter), the work capacity of tageachines
vary from 5 to 20 h/ha with grain losses lower than
percent. In addition to the above methods, combares
strippers are also used to simultaneously harvasttlaresh
paddy and have been described under paddy thres
section.

VI. HANDLING OF HARVESTED CROP

Source: Hilangalantileke (Taken from IRRI Table .3.1
"Yuthored by Ray Lantin and edited by AGSI/FAQ) sitb
www.fao./inpho/compend/text/ch

Proper time is important in harvesting the croplasses
increased with delay in harvesting. Recommended
Hhrvesting time of rice is one week before the migtdate.
Harvesting systems and time of harvesting profopaffect
the extent of losses. | n case of traditional systef
harvesting, the harvesting losses are minimal ada$s
before normal stage (ripeness) and increase linearlthe
harvesting is delayed. In case of reaper binder|dbses are
least at 3 days before normal stage and then iserbat
{Hdir pattern is inconsistent. But in case of cambi
harvester, the minimum loss is at 3 days after abstage
(Tables 1 and 2). Premature cutting of the ricepkethe
grain from reaching maturity, and can cause seriosses

h

The gathering and bundling of the harvested crop (dn the quality of the product. Furthermore immatgrains

manual labor with sickle and reaper windrower) rse&d0-
200 labor hours. Each additional handling step ealmssses

due to too early harvest result in high percentafgeroken
and low milling recovery. Maximum head rice recovems

(Naphire, 1997) which varied from 1-2 % (Samson andbtained when the rice crop harvested at 35 ddgs 80 %

Duff, 1973), and 2-7 % (Toquero and Duff, 1974 )}fikid
transport which includes bundling of the cut statlsises
0.11 to 0.35 % losses. Field stacking of the haegesrop
can incur losses ranging from 0.11 to 0.76 %. Dingér the
stack is left in the field, particularly where thgrain
moisture content is high, the greater is the degfel®ss.
Heating of the harvested crop stack causes yellpwirthe
rice grains due to attack of micro-organisms a
fermentation.

VII. FACTORS AFFECTING GRAIN LOSSES

Harvesting Time

flowering at moisture content ranging from 20-30 The
recovery reduced with delay in harvesting beyorsl time.
Harvesting 33-39 days after 50 % flowering gave
significantly higher head rice recovery than 27d3§s or 42
days after flowering (Table 3) (Ali et al1993 andli®& and
Sagar, 2003). Delayed harvesting also exposesrte to
insects, rodents and birds, in addition to incrdassks of
ntbdging and grain shattering. The ideal is to béhiwithe
window of
optimum harvest period.

Table 3. Effect of Harvesting Intervals after 50 %
flowering of Basmati in Pakistan

Tablel. Effect of Harvesting Time on Grain Losses

Harvesting Time Grain Losses(%)
One week earlier than maturity 0.8
At maturity 3.4
One week after maturity 5.6
Two week after maturity 8.6
Three week after maturity 40.7
Four week after maturity 60.5

Harvesting Moisture Total Head rice

interval (%) milled rice (%)

(days) (%)
27 27.8 68.2 C49.6
30 25.3 69.1 B 52.8 bc
33 22.9 70.2 Ab545a
36 20.3 70.4 A54.6a
39 17.9 70.4 A53.8ab
42 155 70.3 A8l9c
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In a column, means followed by a common letter mweé Power Threshing. Treading of the harvested crop under
significantly different at 5 % level by DMRT Sourckl. tractor tires (Fig 3) is a method used in some Wsia
Salim. and MA. Sagar 2003) The indicators of optimu countries. The popularity of this method can bakatted to

harvest of grains are as follow: its convenience and the lack of suitable tracto©RIFiven
a) The variety has reached the particular dateatfirity or threshers. The grain is separated from the strahalog and
number of days after heading, i.e. 28 to 34 days then cleaned by winnowing. Most, if not all powergatdy

b) Eighty percent (80 percent) of the grains or tipper threshers are equipped with one of the followingesy of
portion of the panicle has changed from green tawst cylinder and concave arrangement: (a) rasp bar with

color; concave (b) spike tooth and concave (c) wire lodth w
c) At least 20 percent of the grains at the basealieady in concave (d) wire loop without concave. Testing iedrout
hard dough stage; at International Rice Research Institute (IRRI)jlippines
d) The hulled grain is clear and hard indicated that the spike-tooth cylinders performeal both
with the hold-on and the throw-in methods of fegdamd its
VIILI. RICE THRESHING threshing quality is less affected bychanges inindgr

speed. In the axial-flow thresher, the harvestegp s fed at
one end of the cylinder/concave and conveyed bgryot
action on the spiral ribs to the other end whileénbe
threshed and separated at the concave. Paddlee aixit
end throw out the straw and the grain is colleciédhe
bottom of the concave after passing through a gscree
cleaner. Several versions of the original IRRI gesif the
axial-flow thresher have been developed in mosintras

to suit the local requirements of capacity and crop
conditions. Thus, there are small-sized portablesoand
tractor PTO-powered and engine-powered ones. Many
custom operators in Asia use the axial flow threshe
satisfy the threshing and grain cleaning requirdmenhrice
farmers. There is a need to dry the harvestedmitiee field

for better performance of the threshers. Howeveorder to
maintain the high quality of the harvested graihshould

be threshed immediately after harvesting. Avoittifdrying

and stacking for several days as it affects graiality due

to over drying. Stacked grains of high moisture teah
N@sults in discoloration or yellowing.

Combine: The small combine has become popular in Japan
since the 1960s. The Republic of Korea has also

Paddy threshing involves the detachment of padadyets
or grains from the panicles through rubbing actiompact;
and stripping. The rubbing action occurs when paddy
threshed by trampling b y humans, animals 0 r #ractThe
impact method is the most popular method O f thrgsh
paddy. Most mechanical threshers primarily utilitee
impact principle for threshing, although some gtiriyg
action is also involved. The third type, strippihgs also
been used in paddy threshing. Some impulsive s$tipp
occurs ordinarily with impact threshing in conventl
threshing cylinders. Paddy threshers may eithehdid-on
or throw-in type on the basis of paddy feeding rodthin
the hold-on type, paddy straws are held stationealnjie
threshing is done by the impact on the particlenfeylinder
bars, spikes or wire loops. In the throw-in typéole paddy
stalks are fed into the machine and a major portibthe
grain is threshed by the initial impact of the barsspikes
on the cylinder. The initial impact also accelesate straw
and further threshing is accomplished as the movi
particles hit the bar and the concave. In the thirotype of
thresher, large amounts of straw pass through tehime.

Some designs utilize straw walkers to initially aegie the manufactured it commercially since the early 1980ds

loose grain from the bulk of straw and chaff. . . ) :
: : . . gradually being introduced in other Asian countrimst
ManuaI-Threshlng._ In th|-s method, thre§h|ng IS‘primary hurdle to adoption is the high initial coahd
accompllshed_by either treading, beatlng the pgmcl . adaptability to local conditions. The selfpropelim@chines
on tub, threshing board or rack, or beating thegbes with have cutting widths of 50 to 150 cm and have caieacof
stick or flail device. The pedal-operated threstiélg 2) o, g 5 hash 1997). Thailand has local versidngrge
consists of a rotating drum with wire loops, whitfip the combines popular in developed countries and is goein
grains from the panicles when fed by hand. It ciso &e adopted because of the increased costs and soafditiyor.
operated by women and can_pe used in hilly or teda As a rice-exporting country, Thailand attempts chanize
areas becayse of its portability. Machmes. dnvgnab rice production and processing operations. Vietraay
manual d_ewce or a pedal are often qsed to impyoelels also adopt mechanized methods because of econarhies
and working conditions during threshing. By meahshe scale. Although Malaysia is a net importer of ride
handle or pedal, a big Qrum fitted with metal rirmgﬂeeth_ is depeﬁds on modified large combines imported set I’
made to rotate. The rice 1s threshed b y hand—hgldilne mainly from Europe to harvest its rice crop. Lacgenbines
.Srt;]iagese?jngf ?r::stilrne%rg?: P;E'ﬂe;uigﬁgsﬁéhg?mm' are being used in commercial rice production inntoes
aboutp300 revolutions gr minute (rpm) El)'he harid—he”ke Brazil and Uruguay in Latin America and in Bpe and
h tallb ftﬁ | trr’] :th the I the USA. Their introduction and field use in somfidan
sheaves must all be of the same 1ength wi “’CW countries through aid programs is under much @giticas to
laid in the same d|r_ect|on, and the grains Musvdy ripe their appropriateness in situations where readyedficient
and dry. The m_achme must be cqntmuousl_y_ and eyl repair and maintenance facilities and services g
fed, but without introducing excessive quantitiégrduct. ayailable. In California rice is harvested by largelf-

If the paddy obtained contains too many un-thresh opelled grain combines which cuts the entire {pkamd

panicles and plant residues, a second threshing bmis se o . .
; ; parates straw from grain internally (Fig. 4). Télowing
followed by an effective cleaning of the productseJof situations hinder the adoption of combine harvester

these threshing machines may require two or thiakews. (a) Low income, inability to raise capital, relucta to

Deg)ending on the :cyphe of mschin% the Skti)” of mkers change traditional methods, poor Mechanical apditadd
and organization ot the work, yields can be estnat a the desire to save straw for uses other than farm.

maximum of 100 kg/in.
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(b) Small 1 and holding, very small plot size witigh
bunds, poor water control, inadequate ground supgad
poor traffic ability for powered harvesting equipmheand
lack of access of roads to the fields. In case arvhline-
harvesters, these should be equipped with traakser than
wheels, so that harvesting can be done even on wety
ground. (c) Excessive moisture content at harvese,t
uneven ripening, severe lodging and entangling addy
(specially the traditional long-stalked varietieapd high-
shattering and low grain straw ratio varieties. {de rice
husks contain silica, which gives them a highlyasbre
quality that provokes rapid wear on the moving paft

the machines.

Stripper Harvester. This is an innovation Item the
International Rice Research Institute (IRRI), Riglhes
which adapted the rotary stripping comb principdeeloped
by the Silsoe Research Institute in Silsoe, U. Ke Tice
stripper ideally works with a variety which is ntdging,
of medium stature with erect panicles, and have tow
medium shattering. A high grain: straw ratio
advantageous in achieving high harvesting proditgtivhe
IRRI-designed pedestrian stripper-gatherer has ngode
several field trials in more than 20 rice-producoauntries
since 1994 and the reactions to the machines werslyn
favourable, except when the machine has to be inseet
or soft fields where traction is a problem. Effonswever,
are needed atom the national institutions in théoua
countries to extend the machine to farmers or todsting
custom operators and to modify the machines to leadl
soil and crop conditions. The local manufacturersinfirst
be trained in its fabrication and in the proviswefficient
and reliable after-sales services. The attempt &kema
small and ride-on combine version of the machine been
beset by traction and floatation problems in wed aoft
soils. The design and development activities draite been
discontinued or suspended by IRRI. There is stithak of
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harvesting charges are Rs. 2500 and 6200//ha for
reconditioned and Japanese head feeding combines,
respectively.

The higher charges for Japanese head feedimipines
are due to little grain breakage and saving of padichw by
their use. The manual harvesting and threshing aafdp
charges varies from Rs. 3500 to 4500 per hectaitee L
reaping of rice, there are not much studies comrduist the
country on threshing of nee. The results of losessment
study conducted by JICA in Pakistan on mechanigzag@ing
and threshing of paddy (Anonymous, 1986) indicated:
The average reaping loss with reaper was 0.3 %fhe)
average reaping loss with auto combine and combigre
1.1 and less than 0.3 %, respectively c) 4.0 assltlean 1.3
%, respectively. d) The quality loss including rtausked
and increased ratio of cracked kernels with autmhine
and combine were 4.1 and 3.0 %, respectively. lothear
study conducted by PHMP in collaboration of Ricedgtam
and FMI, NARC; Rice Institute, Kala Shah Kaku (Ahdna

isT. et al, 2004) on "Effect of paddy harvesting noektton

rice quality and head rice recovery" have indicatgdrlhere

is statistical significant effect of harvesting imads on
milling yield in tons of head rice recovery (%) ahtbken
rice (%) at 5 % level b) The mean value of heac ric
recovery (49.5%) of manual harvesting and threshing
method was higher than conventional and head fgedin
combines harvesting.

The mean value of head rice recovery was highkead
feeding combine harvesting (46~5%) than conventiona
combine harvesting (44.9%). c) A positive corrgatiof
0.74 was found between harvesting stage and meistur
contents of harvested paddy grains. d) There wasangp
statistically significant difference found of hastimg stages
on head rice recovery (%) and broken rice (%) % Evel.
The head rice recovery increased with harvestiagestip to
2 green grains and after that the effect of haivgdtage is

functionally and economically suitable equipmentr foinconsistent. Similar trend was observed in casbroken

tropical conditions due to inadequate researcheldement
and thorough field-testing activities in the deyshg

countries in mechanical harvesting. The high coft o

imported equipment and the requirement of good mach
management must compete with relatively low-cobbia.
In Pakistan, both IRRI designed axial-flow and Kaore
hold-on paddy threshers were evaluated, adaptedgahd
locally developed by the Farm Machinery Institugd() of
the Pakistan Agricultural Research Council
Islamabad. But these were not accepted becauseiofdw
output. Recently a larger capacity (1.5 ton/howsion of
tractor operated paddy thresher built on IRRI axialv
concept was imported from Thailand by the FMI. lasv
evaluated on IRRI
extensively in Sindh. On its acceptability amongéalRRI
paddy growers in Sindh, it has been got locallyettgved.
Large and self propelled combines imported from\ihest
were also introduced in the country for wheat hsting in
early Eighties. With increase in prices of these
combines, reconditioned combines are being broimgttie
country and are available at approximate price sf1R2
million. These are also being used for paddy hainvgs

since mid Ninety. The Japanese head feeding combin

brought under KR-2 Grant in late Ninety are alsedufor
paddy harvesting. Presently 30-40 percent of paddg in
Punjab (Pakistan) is harvested by combines paatikul
Super Basmati (difficult to thresh by manual laourhe

(PARC)

paddy variety and demonstrate

rice.
Figure 1. Effect of Grain Moisture Content at Harvest
on Milling and Head Rice Recovery
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Figure 2. Small Pedal Operated Rice Thresher
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Figure 4. Typical self-propelled rice combine harvster.

R

Farm Power Units 7. For stationary operations for shaft power, eiegt power

1. Animate energy, both human and draft animals RIDA generation, and process heat for agro-processtegnate
will continue to be important sources of farm poweenergy sources such as producer gas from cropuessid
specially on small and marginal farms, hill agriov, farm and roadside grown energy plantations, priaegss
horticultural crop cultivation, animal husbandrydaishery. wastes like rice husk, groundnut shell etc are gainfind
However, use of DAP is likely to decline slowly anthy greater acceptance. Solar Thermal System

stabilize around 20-25 M pair of bullock equivalebte [to and Thermal Power Units run on crop and processing
lack of opportunities in other sectors of Indiaomemy, use residues are likely to gain popularity as standalpower

of human as farm workers is likely to grow but al@w rate units.

with elements of under employment. 8. Light weight and modular PT for hill agricultdterraced

2. There is going to be increasing demand for gdiype farming are going to appear using diesel and badsfu

farm equipment. Animaldrawn tool carriers underfedtént 9. Average farm power availability is going to gp from
brand names are going to get in use. Likewise gidype current 1.15 KW/ha to 2 KW/ha for desired intensitly
power tiller farm operations will be in demand. Som cropping and to assure timeliness.

power, no doubt is lost in transport of the operated the

tool carrier, but the loss is more than made uputh gain IX. Rural Living

in net operational time due to favourable work-m@stle in
a riding type manmachine

System. Drudgery to the operator is minimized.

3. R&D in yokes and harnesses, draftability studies
going to create more dynamic DAP use systems, fise
unequal animals, DAP of two different species éely to
come up.

4. Small engines (1-3 hp) for handheld and kndppagver
operated equipment for pruning/coppicing,

hedge trimming, cutting of bushes, tree fellinga te
harvesting, spraying, and dusting etc are likely

to become popular.

5. Due to global competition agricultural enginesei,
petrol, kerosene, biofuel are going to be bettepuph

superior metallurgy and manufacturing processesaAdes )
in combustion chamber designs, fuel injection etc shalfJerIShables safely and prevent wastage. 3. Pressofers

make them more fuel efficient. Noise and vibratio%\'h(')ct?]ari.?nhergy eff:qent arl_ekalsq reach_még rbul:;ie;.
problems are going to receive greater attention. X er kiichen appliances like mixer grindersLuic iron,

6. Paucity of petroleum reserves is going to bbauels - electric fans and lights are being used in elgettifillages.

alcohol from sugarcane, molasses, corn cob etcnamd
edible vegetable oils certified for use as biodiese

1. In a village eco-system, 80% of the total enesggnt
goes to domestic sector and of that 80% goes foking.
Fetching of drinking water, collection of fuel wocate
deal to rural women and children. Rural kitchans full
of smoke, illlluminated, cause of many health hdza
Quality of fuel decides quality of life to a housésy rural
or urban alike. In that scenario biogas stovesplyged
briquetted fuel and sigdi, biogas lantern, biogas ovens;
solar cookers - individual and community type, solater
heaters are under promotion and are likely to mmeein
number supplementing and substituting conventional
cooking and water heating.
2. With the rural electrification in India, refrigors are
reaching rural homes which provide capacity to estor
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5. Butane supply to rural areas is gradually sprepdhich

is going to conserve fuel wood and other biomass fo
organic recycling.

6. Smokeless cooking stoves that are energy afficie
therefore, under promotion in a big way.

7. Hapur Kothis, metallic air tight storage binsv&édound
acceptance that keep the food grains safe protdobeal
rodents, and enable fumigation in the event ofsitafgon.

8. Ata chakkis are doing custom milling likewise torised
wet grinders have become popular reducing drudgery
rural home. Single phase electric motor run clegqugirading
and size reduction equipment also open avenuesstbim
servicing to other.

9. Rural water supply and sanitation and rural soadd
public transport are gradually growing. Dry and vixgbe
bore hole latrines provide cheap sanitation tol tooanes

10. Biogas plants, composting, vermi-compostingvall
rural people to convert organic wastes in to wealth
extracting energy, and plant nutrients in littexefy fly free,
incineration free manner.

11. Rural agro-processing centres and other homel le
agro-processing and craft activities using minirbmill,
solar dryers etc are enabling additional income and
employment in spare time.
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