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ABSTRACT
Fourteen tractors have so far been tested in ttre Departrnent of Farm Power and Machinery to determine their

different field performan." parurc*ts. But the pt"srnt study deds with only the areati-llelner unit energy and

fuel consumprion per unit oi titt"c area of presently available traglors such as FoRD'390,lvlF-135' MF 2A0MF-

375 and Belarus yuMz-6AM to find out the best zuited one for tillage operation. The ractors were solected on the

basis of two crit€ria: ma,ximum uea tilled per unit energy and minimum fuel consumption per ha. According to the

criteria of selecrion, Tracror MF-240 wasfound most;;iBble among ttre presently a,vai^lalle lractors because its

tilled area ( A= t2xr0-T;,".'/iwhi i,asTt';;;iril ;d fuel cons-umption per unit of tilled area (Gs = I1.17

livha) was minimum. It the above mentioned criteria be considered as the main criteria of tracors selection as

desired by the farmerorouvro, n n the resulg of the present study will be helpful to them prior o the purchase of

tractor.

INTRODUCTION
Import of tractors in Bangladesh (the the-n East

Pakistan) was started at the end of 1950 to

supplement the draft power shortage in agriculture'

Sratistics of Bangladesh shows that 2,000 tractrors

were imported in 1970. To enhance.'farm

mechanization a committee suggested o inuoduce

about 30,000 tractors [Pakistan Govt (1970)] by the

end of 1985. A list of tractors as imported by the

Govemment and Non'Government Organizations of

Bangladesh were tested by the Bureau of Research,

teslng and Consultation of Machinery and their

po*et-tootcet in co-operation with the Department of

.iarm Power 4nd Machinery of Bangladesh

Agricultural Univcrsity,Maymensingh is shown in

Aipendix 1. There are also prevailing-tractors such as

pOnp-feOO, INTERNATIONAL'276 and 434'

INTERNATIONAL: B'275 and B'440, Chinese

tractor DLRBAR-ISO and 250 in Bangladesh, which

were not tested in the Department of Farm Power and

Machinery but using by ttre different organizations'

The department was responsible for different types of

test and making reports for their suit'ability and

operating conditions' But uptill now there prevails no

comnarative starcment and recommendation upon the

;ibe.st suited Eactor for tillage operation. Therefore, the

authors of the present study have undertaken an

initiative !o prepare a comparative statement with a

view !o select a suitable size Sactor depending upon

$re criteria of maximum area tilled per unit energy and

minimum fuel consumption per ha during tillage

operation. The objectives of the study were as follows:

l. To study ttre actual area tilled per unit energy of

different types of racor.
, i 2. To study the fuel consumption of tractors per

ha during tillage oPeration.

3. To compare the field performance parameters

(area tilled per unit energy and fuel consumption per

ha) of tractors for tillage operation.

4. To recommend the best suited tractor for tillage

operation under Bangladesh conditions.

CRITERIA OF TRACTOR SELECTION
Different scientists of the world have developed

some criteria for the selection of traclor and tillage

machinery. Some of the suggested criteria for the

selection of racot for tillage operation werc maximum

area tilled per unit energy and minimum operative cost

per ha flangiev (1980)]. The citeria wer€ as follows:

where A = atea tilled per unit energy, ha/kWh

w = widthof tillageimPlement'm

s = actual working speed of uacor, krnfir

NUNe = nominal and axle (input) power of Eactor'

kw
c = operating costperha
A^ = cbmbined co$ components (purcnase
" nrice. depreciation, fuel and oil cost'

ieoaii antl maintenance cost, shelter ano

oriver cost ect.) of racor Pe.r ha .
B^ = combined cost componenls (purcnase" o"iHfi i"X'&H?$ll;['3ff*?l3tc.) or

tillage machinery Per hour

E = coefficient of nominal power use of

tractor (E=0'9)' decimal

A=wVl'{e=wsANH
C - (A"e + B. )/e1

max. (1)

min. (2)
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E = effective field capacity of tractor, hy'h

For tractor utilization in tillage operation all otlrer
cost components (purchase price, depreciation, repair
and maintenance cost, shelter and driver cost etc.)
except fuel may be considered to remain constant.
Therefore fuel consumption may be taken as the most
imporant variable cost component, which particularly
influence the operating cost of tractor per ha and must
be kept minimum (2) to reduce the operating cost,
which can be represented by tlre following equation:

Gt = GT + Gg Te + G, T, ....... min. (3)

where
Gt - fuelconsumptionperunitoftilledarea,

tiVtr. r
G,Gi,Gs - fucl consumption of uacor whAn at

work, at turning and at the stoppage in
the field resoecrivel v.liuh

T,t,Te - time spent b1y the tr.iioi at work,
at tuming and at the stoppage
in the field respectively, Ma

MATERIALS AND METHODS
Field tests of tractors were caried out in

Bangladesh Agricultural University Farm both in dry
and wet soil conditions. The soil of the test plots were
belonged to sandy, sandy loam, clay and clay loam
type. The length of test runs were limited o 5Om. The
implements used for different tillage operarions were
mainly mould-board plough, disk plough, disk lurrow
and rotary tiller or rotavator. The moisture content of
soil during dry land preparation was 25-50 percent
(d.b.). But the puddling operations were accomplished
under 10-30 cm standing water. The depth of
ploughing and hanowing in dry soil condition were
16-24 cm and 6-12 cm respectively but in puddling
operation the depth of rilling varied from 15-20 cm.
the experiments were repeated tlree times in each gear
speed.

The field capacity is the rate of tractor
performance in tierms of area tilled per unit time. Here
the effective field capacity was calculated on the basis
of actu,al area tilled and total time spend. The effcctive
field capacity of tracror [Cornelio et al (1986)] was
calculated by fre following formula:

ef = A'lt

The area tilled per unit energy (l) was calculated
by the following formula:

A = A'Ne = A'ANH (5)

Very simple method was used o record the fuel
consumption of the tracors. Before starting field
operation tlre fuel tar* was completely filled up with
diesel fuel. Then after tilling the desired area of the
plot; the fuel tank was refilled again by using a fuel
measuring glass tube. thus the amount of fuel
consumed by the trrcon for tilling tlre particular area
of plot was determined. The fuel requirement per ha
(3) was calculated by the following formula:

cr = l04c7GL)

where
- luel requirernent for rhe tilled area, lit- fuel consumption per unit tilled area,

lir/ha
- length of tilled arca, m
- widthoftilledarcs,m

The required total time for tilling the particular
area of plot and loss of time were recorded by a sop
warch. The actual working time of tractors was
calculated by deducting the loss time from the total
time required for ttre particular area

Depending upon the field performance data and
the criteria of maximum area dlled per unit energy and
minimum fuel consumption per ha the selection of
tractor for tillage operation was accomplished.

RESULTS AND DISCUSSION' Bangladesh has no tractor industry and she is
importing tractors from Japan, U.K., U.S.A.,
U.S.S.R., China, Iraly, India and many other
countries of the world. Therefore, prior to
Frchase/selection it is urgently ne€d€d to find out and
analyse the field performance parameters of the
presently imported tractors of different makes and
models. Fig.l shows the comprative analysis of area
tilled per unit energy and fuel consumption per ha of
presently used tracors for tillage operation. The old
models of tractor are not included in the analysis
except MF-135 and the new models of tracton. These
were farm tractors: FORD-3910, MF-135, MF-240,
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where, ef - effective held capacity of tractor, hqlh

A' - acrual area Lilled,ha
t - time spend, h
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MF-375 and Belarus YuMZ-6AM. The area tilled per
unit energy of MF-240 was highest ( A = l2XlQ-s
tra/kWh) in"comparison wittr all the presently available
tractors. But MF- 1 35, Belarus YuIvIZ-6AM, MF-375,
FORD-3910 possessed tilled area per unit energy
l0xlO-r ha/kWh, 9.56x10-r ha/kWh, 9.48 ha/kWh
and 7.70 ha/twh respectively (Fig.l). The fuel
consumption of tractor MF-240 was lowest (G1

=ll.17lit/tn) among the 5 tractors as shown in Fig.l.
But the fuel consumption of FORD-3910, MF-175,
MF-375 and Belarus YUMZ-6AM were 13.20lit/tr,a,
15.50 lit/ln, 16.0 litAa and 19.15 lit/ha respectively.
Hence, from Fig.l it is evident that tracoor MF-240
possessed maximum area tilled per unit energy and
lowest fuel consumption in comparison with other
tractors. Therefore, from the stand point of the criteria
of tractor selection, it was well understood that tractor
MF-240 was most suitable for tillage operation.

From Appendix II, it was also observed that the
effective field capacity of all the tested tractors varied
from 0.19 halh o 0.48 ha/h but the average value was
0.31 ha/h. Similarly, the fuel consumption of all the
tractors ranged from ll.17 livha (3.30 litlh) to2l.l2
liUha (4.43 lit/h) but the average value was 15.97 litrha
(4.98 li/h). It was also observed (Appendix I and
Appendix II) that the hourly fuel consumption, fuel
consumption per ha and effective field capacity also
vary wittr the nominal lractor power.

From the experimental results, it was evident that
the recently, tested baclor FORD-3910, MF-375 and
Belarus YUMZ-6AM fall in the large category of
tractor, which are not so much suitable in comparison
wift racor MF-175 and MF-240 for tillage operarion.
But these tractors were morc suitable for carrying and
transportadon. A comparison of field performance
parameters of the.tractors MF-175 and MF-240
(Fig.l) shows that although they belong to tlre same
category, yet the tractor MF-240 is superior to MF-
175 because it belongs to a new model of the Massey
Ferguson Company. Hence, it can be said that trac&or
MF-240 is more suitable for tillage operation rfiat the
large type/size and also than that of the silme type and
category of traclror MF-135.

CONCLUSIONS
Fourteen tractors have been tested in the

Department of Farm Power and Machinery to
determine the field performance parameters : area tilled
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per unit energy, hourly fuel consumption and fuel
consumption per unit of tilled area, kinematic
parameters (circumference of turning circle, radius of
turning and speed of tuming) drawbar and lugging
ability tests (drawbar pull, drawbar power and
wheelslip) and seal test ect. But in the present study
only field performance prameters of different tractors
preseEly available in tlp market have been uulyzed o
select tle best suitable one prior o purchase/selection
for tillage operation. Analysis of field performance
parameters (area tilled per unit energy and fuel
consumption per ha) of five traclors such as FORD-
3910, MF-135, MF-240, MF-375 and Belarus YulvIZ-
6AM shows that MF-240 occupies the best position
among them with respect to area tilled per unit energy
and fuel consumption per ha. Hence farm tractor MF-
240 might be recommended as the best suited one for
tillage operation.

The methods adopted in the study were most
simple and possessed certain shortcomings to
determine the field performance pararneters of txactors.
Yet, the authors hope that the results of the study
might be helpful to the governmentfarmers to select
the tractor of the category of MF-240 prior to
purchase.
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Appendix I

A list of Traclors tcstcd in the Dcpartmcnt of Farm Powcr and Machinery.

Traclor Brands Manufacturcrs Nominal Powcr
kw(hp)

Ratcd Enginc
Spccd
mm

I Yanmar:YM-2700 Yanmar diescl Enginc Co. Ltd.
Janan

20.25 (27) 21ffi

1 Tractor: FORD-2U[ Ford Motor Co. Ltd., U.K. 26.25 (35) 22(n

3. Tractor: FORD-3UD 34,50 (46) 22U\
4. Tractor: FORD-4UD 46.50 (62) 22(n

5. Tractor: FORD-3910 56,25 (75)' 22U)

6. Massey Fcrguson
MF-r35

Masscy Fcrguson Ltd. U.K. 35.2s (47) 24m

7. Massey Furguson:
MF-240

33.7s (4s) 24(n

8. Masscy Ferguson:
MF-375

s6.2s (7s) un

9. Hinomoto: E-18 Tovosha Co.Ltd. Japan r5,(x) (20) 25(n

10. Hinomoto: E-23 I tt.75 (25) 25(n

ll Hinomoto: E-28 22.50 (30) 25m

12. Bclarus Tractor:
YuMZ64'M

Tractorrcxport Mosow,USSR 46.s0 (62) 1750

13. Good Earth @ichcr):
EDr-d-115^t

lndia 19.88 (26.5) 2fin

14. Tractor: FIAT4ttO Iulv 36"m (48) 22(n
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APPENDIX II

Ficld performance pararnctcrs of diffcrcnt farm ractrcrs nsrcd in thc Dcpartmcnt of Farm power and
Machincry

Tractor Brands Elhgtivc ficld canacitv Fuel consumodons

ha/tr liUha liUtr

I Yanmar: YM-27m o)1 20.12 5.43
2, frA(itor: FORD-2ffiO 0.2t 2t.t2 4.43
3. fractor: FORD,3ffn 0.26 16.89 4.39
4. lractor: FORD4ffn 0.37 13.49 4.99
5. lractor: FORD-3910 0.39 13.20 5.15
6. Vlalrey Ferguson: MF- 135 0.34 15.50 5.27
7, Masev Fcrguson: MF-240 0.36 n,17 4.02
8. Vlasscy Fcrguson: MF-3?-5 o4R 16.00 7.68
9. {inomoto:E-18 0.r9 t 3.28 2.52
r0. linomoto:E-23 o)o 14.98 3.00
n. -linomoto: E-28 0.33 14.47 4.78
12. BclarUs: YuMZ-6AM 0.40 l9.rs 7.66
t3. iood Earth: (Eichcr) EDI-d-I l5ltt 0.25 r7.cn 4.25
14. fraclon FIAT4fiO 0.35 17.20 6.02
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