/ FARM MECHANIZATION /
Aims:

Fat LLLEM

“* Increasing the productivity of land and labour.

“ Bringing in more area under cultnvation-
Conserving enerpy and resources

< Sustaiming agncultural products.

% Impraving cperators comfort and safety.
S Protecting environment,
< Increasing farm profit.

HISTORY: fficult and out pUL Is

] : : : 5 d .
In 1914 royal British feel requirement the R leulture University (n
low. They launch an agriengineering workshop I Agf m. Famin Simon feel
1914 They use tractor in field and output was I f rmer so til 1964
need that farm machinery shoyld be avalable to gvery ia

farm machinery was available.
MISSION
"Rescurces conservation and productivily
mechanization” .
; OBJECTIVES OF FARM MECHANIZATION
BRINGING IN PAKISTAN.

# Development and reclamation of culturable waste. {what bene
from crop residues, correction of unfit soil, incorporation of straw and
green manuring, salinity reclamation)

% Development of hilly areas through terracing. (development of hilly areas

by the power of machinery)
< Execution of emerpency work such as defense, desilting, flood cortrol,
(flaod cantrol by making heavy bunds, defense; making bunds from safety

of possible flood)
<+ Development or improvement of water storage. (making dames, canals,
water channals and cleaning them)
«+ Deovelopmens of ground water resources,
%+ Sail canservation,
<+ Res2arch, development and promotion of agricultural machinery,
;(-:- Qbjective of farm mechanization in Pakistan was increasing research in
machinery work and making it affordable.

enhancement through farm

fit can take

b-d
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» Farm meckanization ensure timely water supply

* Fann meckanizati [ps in time?
‘anzation helps in trmely spray apolication,

Farm mechanizati
ation ensures the reduction of cost. Cue to efficient yze ot

resources through mechanized farming the
BOes down

y

cost of production of various crops

“* The use of modern inputs increases the yield of crop.
“* Farm mechanization increases the income {machanizaticn helps in increasing
the Income of farmer by minimizing pre and post harvest losses).
“* Farm mechanization provides off farming employment to the population living
in rural araas.
“* Machanization of agriculture helps in achieving self sufficlency and surpluses in
/foed and ether crops.

{ . | .
ARGUMENTS AGAINST FARM MECHANIZATION.

1- INCREASE IN UN-EMPLOYMENT.

s The use of farm mechanization technology replaces labor and leads
to un-employment.
2. INCREASE IN URBANIZATION.
¢ Nigration of labors from mechanized farm sector to cities creates
the problem of urbanization.
3- SoCIAL DISPARITY.

s Farm mechanization is basically capital intensive and have a big

farmer blas.
g- DIYERSION OF CAPITAL.
B CATTLE POPULATION SURPLUSES.

ENGINE:
Any device which convert heat energy in to mechanical energy 1o do work.
- INTERNAL COMBUSTION ENGINE:

Every engine have internal combustion engine thus an internal combustion
engine that is one that burns fuel internally.

Basic components of internal combustion engine:
1-AIR:
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4- ROW CROP TRACTOR:
tercultural opers

It Is used for performing row crop practices. performing in
in row crops. Its front wheels are adjustadle for different row spa CINg-

tions
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ar properties:

Air has three majar propert -

1- It 2ives axyEen for fast burming-

- Itz

2- Ktcanbe compressed.

pression.

2-FLUEL:
O T

3- It sets heated on com

It can easily ignite and readily breakd _
3-CoMBUSTION:

i ' ion.
Burning of fuel and air mIXture is combustio

COMPRESSION.

The air is compressed inside the cylinder. The ratio tEt,WEEH _Drlglnak
voluine of the air and the compressed air Is calied compression ratio.
Comaression ratio=

Far petrol engine=  8:1

Fﬂr dFE‘SE’EﬂE’inEz 15:1 |
RECIPOCATORY AND ROTATORY MOTION.

Itis a circular mation around the point (rotatory motion).
Engine converts the reciprocatory motion of piston in to rotator motion of

the crank shaft,

TYPES OF ENGINE ACCORDING TO NUMBER OF
[ stroker

1-TWO STROKE ENGINE:

The two stroke engine employs both the crankcase and the cylinder to
achieve all the elements of the otto cycle in only two strokes of the

piston.
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Tractors tailored to use In frult orch
under tree branches with Impunity
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TWO WHEEL TRACTOR
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or has four wheels but the energy Wheels are g,

Actually this type of tract
cg it is called two wheel tractor.

7- CRAWLER TRACTOR.
Thess consairs tracks instead of wheels and have special drive system, they are
used o s3% $oil, can remove dirt and transport 1o 3 carsideratie distance. Tney
have low speed but have preatest tragtiva forces, JTis very Expensive tractor.
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ARGUMENTS IN FAVvOrR OF FARM MECHANIZATION,

«» Farm mechanization increéases the volume of production.
< Farm mechsnization encourages multiple cropping, which is not possible under
traclitiongl farming. :
** Farm mechanization reduces dependence on animal power, which i expensive
and afso slow in Gperation,
< Farm mechanization save labor, makes the jobs for leveling and preparation of

fand and helps in bringing mare land under cultivation,
= Farm mechanization increases the efficlency of farmers and raises the output
per worker,



Pistc 1w of ar engine is made to move back and forth in the E'f“"m

explosion of the fuel mixture. This back and forth movement of the
rod and crankshaft to the bey ,»
T,
!

tran.mitted through the connecting

thus power 15 generated.
Z7-PISTON RINGS:
Theze seal the combustion chamber and help to transfer heat.

8- CONNECTING RODS:
ciprocatory motion of the pision

These are fitted to piston and transmit the 12

the rotator mmotion of crank shafl.
O. CRANK SHAFT.

Crank shaft provide the way of converting reciprocating maotion of

the piston in

to useful rotator motion.
10-MAIN BARINGS:

They suppart crank shaft,
11-FLY WHEEL.

Fly wheel provides the momentum to the piston during ideal stroke.
12-0IL PUMP:
Qil pump supply lubricating oil under pressure to the frictional parts of the

engine.
13-ENGINE SUMP. ;
o

Store the lubricating cil and cover it.

'Ir .-..'\'r
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ENGINE POWER OUTPUT TURNS:
Horse power is used in measuring the rating of engine:
1- INDICATED HORSE POWER(IHP):
It refers to the theoretical horse power which an engine produces inside the
cylinder to maximum extent. The frictional losses neglected in IHP.
2- FRICTION HORSE POWER(FHP):
Power lost esp. in an internal-combustion engine through friction between

parts of the machine itself
3- FLY WHEEL/BRAKE HORSE POWER(FBHF)

The horse power produces at the engine fly wheel.
4- POWER TAKE OF HORSE POWER(PTCOHP):

S- DRAWBAR HORSE POWERIDHP)
14



/ 2-FOUR STROKE ENGINE:!
The four strokes of the cycle are intake, compression, power, and
exhaust. Each corresponds to one full stroke of the piston: therefore,
the complete cycle requires two revolutions of the crankshalt to

complete,

THE 4-5TROKE-CYCLE PRINCIPLE
ThiE P ppram whvese tha fisr shipd !t&?lmjhl eArnmlnln parers Epcis b 8 £ 3rs oy EIF BRI

vorfrtF

¢ // e i
i
b SR |

1. Inlake

=
F)



Bl = a7
LT | = e

£
=

ST

L

R ———L L | | T

-j::--.l.l-'l.:'- s -'-. 5 -_- "I ' %, 1 -
L S 1 Ty T
' 1l A =

B g
7 W AR
T . L ] 3 l:'ll-'|_'.-1 <
P
.:j_ L A - ‘.
e k
L

s
L i ;;]Er i o

LAt

2- EHEIHEERIHG TRACTOR:

gineering tasks. These
par, amMong
engineenng

p'H ,,!%-. b

ctars which are suited for &n
tools like bvucket, hoe, dozer blade, rip

Then there’'s engineering tra
neering tools It 15 often referred 10 25

tractors may be fitted with
If attached with eng

others.
vehicle.

A
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/ TRACTOR:
| i ifi ] i i iph tracti Fort at slow,
1 1ractor is a vehicle specifically designed to deliver a_hrgh tractive ef f_’” r*; slow
spends, for the purposes of hauling a trailer or machinery used \n agsicu’ture or

canstructicn.
Most comnenly, the term is used to describe a farm vehicle that provides the

nower and traction to mechanize agricultural tasks, especially (and originally)

tillage. o .
PARTS OF TRACTOR.

v jir conditloning

v Battaries

v Belts

v Clutches

¥ Hydraulic hose and fittings
¥ \Water pumps

v Starter and a'ternator
¥ Gil filter Barings

v" Barings

¥ Radiators

v Air filter

v Chair

v Gear box

v Steering

v Gear transmission system
¥ Brakes (hand and foot brake)
v Accelerators

¥ Indicators

¥ Radiator fan

v Generator

v il tank

v PTQ

¥ Four wheels

v Casing
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1- BASE OR FRAME:

The base or frame of an englne is that part, usually made of cast Iron, to which
other parts of the engine are directly or Indirectly attached. 1t 1s equipped with
holes, usually feur in number, by which the enpine may be firmly anchored to its

faundation.

/ 2.CYLINDER:

It iz hollow tubes In which the plston moves up and down.

4 3- CYLINDER HEADS:
It is fitted at the top of the engine and usually contains inlet and outlet valves.

4-VALVES:

There are two types of valves:
< Inlet valves
< Outlet valves
~ B CAMSHAFT.
It rotates to open and close inlet and exhaust valve.

G- PISTON.

13

r— |



&- RATED HORsE POWER(RHF):

This is the pow
Br onpin
Eine can produce tontinuously in the nerma! worling

/.. condition.
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ENERGY SAVING TIPS IN TRACTOR OPERATION:

# Race should be normal, not too high nor tog low,
& Use the best lubricating oil and timely change the [ubricating eil.

« Operate at high gear because energy is less used at high gear,

< PTO and engine power ratio,
< Engine maintenance should be very good.
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%+ Do not remoave the thermostat,
v Always use the genuine parts.
** Air cleaner should be properly and regularly clean the air.

ROUTINE MAINTENANCE OF.-TRACTOR!

The tractor plays a significant role in mechanized agriculture. To keep it working for a
long time at a minimum cost, it requires an adequate and timely maintenance.

1-CHECK FLUIDS REGULARLY.
Tractor usage is measured in hours, not miles, so the amount of use may be
deceptive, and leaking companents may cause failure of expensive parts. Refer
to the cwner's manual to determine how each fluid is checked
* Chieck the transmission flufd, -
“-Checlc the engine oil.
** Checki (he ¢aoling in the radiator
“+Check the hydraulic 51,
-+ Checlk the batterv électrolyte:

2- Keep an eve on belts and hoses.
J-Watch the gauges

4- Checkcthe filters reoularly.

5- Ghecke the radiator screen.

6- Lubricate vour tractor.

7- Do not overload your tractor,.

w* Keep your tractor clean this will help you to spot damagsd componants and
leaks, and see if trash or debris is causing prablems.

ENGINE TUNNING.

Tune-up is to restors the engine to the performance level recommended by the
auto maker. Tune-up involves replacing parls that are close to or have alvsady
reached the end of their vseful life. Tune-up also involves servizing the parts o
reliable conditions. Various engine systems must be adjusted o meel the auto

G o SR R
maker's specifications and keep them perlorming effectively.

1is



TILLAGE!

rder 1o make it favarable for crop
1l

Mecaanical maniputation of soil in O
he purpose of crap growth and s

Cut scratch and inverting of soil for t
conservation.

TILLAGE IMPLEMENTS:

1. PRIMARY TILLAGE IMPLEMENTS.

MOLDBOARD PLOUGH.

woldboard ploughs are design to invert/turn t
in furrows and leave |t expase L0 air, Fully wert/convert the -oil ta bury the
0 lso controls weeds, diseases and

hly rainfall and

he soil aver

trast and vrop residues. The inversian action 2 _
b is malnly used in g

insect infestation. Moldboard ploug
irrigated areas.
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OBJECTIVE OF TILLAGE:

“* Develop a desirable soil structurs.

% Control scif maisture,

«* Contral or ramove unwanted ceop plant,

< Incorporate and mix fertilizer and pesticides.

%= Improve physical condition cf soif.
A tillage implement consist of single toal or a group of tools with associated frames,
weels, controls and protection devices and another structural and power transmission

component.

SECONDARY TILLAGE IMPLEMENTS.
Implements that stir the sail at shallow depth are called secondary tillage implemants,
In many cases secondary tillage implements follow deapar primary tillage implements
There are several secondary tillage implements that are used for secondary tillage
CULTIVATOR.
It Is used to loosen the soil and breakup big clods afte.r tha land have been ploughed. It
also level the soil if we attach planker with it. [ts working depth is 5-15cm

e - N R TR, T N AP T e el T e a— . —
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CHISEL pLOUGH-

It breaks the hard pane without inwerting the coil, 15 used 15 very
benefic:a1 in barren areas Of rain fed Areas a5 1 INCrEA5E3 the waterl ahsarptien
capacity of soil. Chise! plough uP 1o 20-45 €M depth. Chisel plough effpctively gtir the
<oil but do not inwert it Thus any trash, Crop residue jeft on tOC of gruund it retaln hiph
p,:.[-cﬁnmgp of plant 5rerial 10 cantrol wind or water srasion. The yartical and Jateral
cranking P eserve the moisture and surface residue limit.Chiesel plough 272 uzeful for

in fallow |and and preaking hard pane which has occur due 1d cometant
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CROP SOWING IMPLEMENTS®
** RABI DRILL
= KHARIF DRILL
+ PLANTER
RABI DRILL!
It is used for sowing of wheat, barley, sorghum and other coreal crop.
BENEFITS OF PLANTER/DRILL®

** Seed can be sown at uniform depth
<* seed can be sown at lixed rate at proper distance
** Germination rate and maturity of crop is uniform.

=+ Harvesting of crap is easy.
< Seed drill are fitted with seed box as well as fertilizer hox,

< Spod and fertilizer box are passed the soil through tube and furrow opener.
» Before using such drill they should be preper calibrated for proper seed and

fertilizer rate
< Constant watch should be kept on the tube to avoid cloding with seed when the

drill is in the soil. _
2 Sead drill should be properly cleaned after sowing.

MANAGEMENT AND COST ANALYSIS

CAPACITY UTILIZATION
1- MACHINE OUT IN TERM OF TOPOGRAPHY

5. CORRECT FIELD LAY
AND ROW LENGTH -



DISC HARROW:
Itis used after ploughing to pulverize the soil for preparing the fine tilth for seed bed
Disc cutting is ideal for crop residual to incorporate it In sail. It finally leave a leveled
and clean soil surface,

ROTAVATOR;
It is outstanding in its versatility used in rice, wheat and cotton field. It is used for
stubble tillage and used seed bed preparation in ploughed field with large clods. It is
also used for leveling and fallow tillage. These are used for standing cultivation of
-utting and mixing the trash present on the sail. Cotton stick, rice stubbles and wheat
traw are also incorporated In the sail and prepare the seed-ted for following crop.



SURERVISION AND ORGANIZATION OF Lﬂﬂag [\ "'

4-FIELD CAPACITY OF FARM
. THEORETICAL FIELD CAPACITY:

This is the rate of field wark possible if the machine work all the time a4

recommended specd and utihzes its entire width.
Il. EFFECTIVE FIELD CAPACITY.
This is the actual rate of covering by machine,

. FIELD EFFICIENCY:
Ratio b/w effective field capacity to the theoretical field capacity

V. PERFORMAMNCE EFFICIENCY:
This s the efficeency in terms of %age of crop yield harvested by machine.
Total yieldfhectare divided by yield obtained from machine expressed as Yage

S-COST OF USING FORM EQUIPMENT:

. Costof using implements
I Cost of using tractor
M. Cost of using labour
TYPES OF COST!

I- FIXED COST:
These are assessed on depreciation which are de signed to reflect the reduction

in valle over period of time. Suppose 3 machine cost is 1000 and its estimated
life is 5 year its annual depreciation cost will be divided according to the year.

2V ARIABLE COST:
Repair cost are w.high in developing countries and contribute signiicantly to the

CGal.

3-LABOUR COST:
This can be evaluated from salary paid to the machine operator.

d-FUEL AND LUBRICATING COST:

This cost also vary with the time
LAND LEVELING:

DISADVANTAGES OF UN LEVELED SOILS:
o Considerable amount of extra water 15 réquire to wrigate the high spots in

field. High spots remain under irnigated whereas low spots are over

u’ngahrd.
& Due to uneven distribution of mosture over the entire field the

germination of seed and crop growth is adversely alfected resulting in

poor crop yeld.
» Field size 1o irrigate uneven field is very small which is not suitable for

rﬂ:_chann:.lf cultivation.
< Fertilizer uptake efficiency by plants is also adversely affected
24



