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Yhe rewults of field experiments demonsiraied n poor performa-

nnce of & power tiller for whest crop.  Bullocks and a small size
tractor of 12 H P. being uacomlortzble, mlowsr, insffective and
ostlier ware considered ipappropriate. A medium size trmctor of
aboot 50 H,P. wansuggested for ‘wheat cultiviation sea anitable
mods of powsr becausa of ite favourable effects on scil strength,
seadling emergenco and cost of speration.

INTRODUCTION

A diversified opinion o the use of small tractors for general usein
our agriculture coaticuey to exist. Oftan the use of small or large tractors is
advacated sntirely on the basis of economic consideérations with utier disregard
to their technicsl pezfortiapce, -This situation hes caused many setbacks dyring

tha past, in addition to devaloping npprehensions among the country farmuee
with :rqardtn the merits of different modes of power im our sgriculture. The
present study wan, lccmdmgly, ‘underiaken to ::r.p:nmtnu.lly compare tke effects
of various moden of farm powst on soil-crop parameters,

MATERIALS AND METHODLS

The following power units {treatments} with rheir nasociated tillage imple-

ments were used with & view to sisers their effects on the guality of wesdbed
preparation, sesdling emergence, sic; '

1. Bullocks with *Munna’ (an indigenous) plow

2. Chinese powsr tiller (Dong Feng, 12 H.P.} with rotavator

3, Chimese power tillar (Doag Fang, 12 H.P.) with deuble plow

4, Holder AM.2 (German, 12 H.I*.)- ¢ small tractor with retavator

5. Mawey Forguson (MF-134, 47 H.P.) - a medium size tractor with disk
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All e w0vs trastmoants with thres replicstas far each ware complecly
randomized. Each implement was used twice in a plot of 58 x 46 square maters,
Plowing depth, scil density and noil penetration resistance were measured wfler
seedbed preparation. Shear strength of 10il was measured at chree levels of
normal stress with Cohran shear graph.  The regression aralysie was cmploved
te caleulate cohesivn, angle of interoel friction of soil with & view to develop &n
equationfor the shear strenpth of soil,  Wheat was resded with w calibratod
greio drill. The foree required by & scedling to emerpe under each trealment
was calculated.  The entergence rates wers recorded by counting the sumber of
eeedlings per 1.5 moter in & row after the frst irrigation, ‘The amalysis of varia-
nce wat wead foc the apalysis of the data,

RESULTS AND DISCUSSION

The effects of diffrrent modes of power on wvarious scil-crop paramieters
have been discussed balow:

8} Plowing Depth: Dexzp plowing provides adJitosal soil depth with planat
nutrieats, particularly the meisture during drought periods. Tha rlowing
deapths that were ensily attained under varicos treatments bave been given in
Tabla 1. The depth of plowing remnined generally limited in case of Both the
iypes of rotuvators.

Table l. Sail too! properiies

Treatment Plewing dapili® Pevetration*
{em) resisianon
{N/fem?)
I.  Bullpcks with *Munpa, 122,127, 11.4 1.5.1.0,1.2
2. Powsr tiller with 3.8, 6,1, 4. 34,38 35
rotavator {12 HP)
3, Power tiller with 100,110,120 1.6,0.3, 0.8
dopble plow (12 H.P.}
4. Holder with {12 H.P.) B.4, H.1. 6% 0506 0.3
cotavator
3, Massey Farguson tractor 12,2, 11.4, 132 0.5 0.7, 07

with disk harrow (47 H.P,)

* Each value is the mean of threo readings.
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b) Pensiration Resistance; Meaiurements oo soil penetration resistance from
different treaimente {(Table 1) tested statistically signifcunt, indicating a diffarent
quality of soil tilth with each implement. Plars prepared with power tiller
operated rotavator showed maximuom resistance to penetromaeter,  Tillage
operaticas with bullocks also remaimed relatively ineffective in reducing the
the strength of gcil. Bath the Ma:sé}r Ferguson (& medium size trector) with
disk harrow and Holder (a small tracter} with rotavetor had Favourable efects
o8 decreasing the resistunce of soil.

c) Shkear Strangsh of soll;  The following equations ware developed from the
regression analyeis of the data on shear streaglh of soil measured against three
levels of normis! stress:

B = 6576 + 0.242N - Bullocks with "Mupna,

B =~ 45.6 + 0,.248N - Power tiller with rotavator

5 == $5.2 + 0.139N - Powsr tiller with double plow

5 = 68,5 + 0.240N - Holdar with rotavator

8 = 40.85 + 0.267N - Massey Ferguson with disk harcow, where,
S = Shoar strangth of soil {N/cm;)

N = Normal strens (N/cm?)

The above cquations suggest that the power tiller operated plaw did
poor job in raducing seil ahear strength, perhaps for the resson that the double
plew (s & primary implement and cause: more inversiom than pulvetization.
Power tiller operated cotavator appesrd to bo a8 betier tool, but ite thallow

plowiag depth disqualifies it, The operations with » medium wze tractor in
seadbed preparstion were found appropriate with regacd to the reduction of zoil
strength.

d) Emergence: The plots prepared by a power tillor resulted in poor Emergence
{Tabla 2). Seedbezd preparation with bullocks and Holdaer {a small tractar) had
favourable effects on germination, Neverihelest, they could mot compste with
disk harroWw oparated by & medium size tractar,

The best performance of disk harrow opsrated by & medium sfzs tractor

miy bs msiociated with s remsonable plowing depth, better palverizstion,
reduced 40il peneiration resistance as well as 5oil shear rtreagth mnd abova sl 5
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Table 2, Emergence

Teeatmant Emergence/l.5 meter/row Average
1, Byllocks with 'Munna' 41 [T 35 39.3
2. Power tiller with rotavator I3 39 4t 34.7
3. Powar tifler with doutle plow 34 34 43 3.0
4, Holder with rotevator W M 41.3
5. Massay Farguson with &4 45 45 44,7

disk harrow

slight s0il compactian undernesath the disks.

el Emergence Ferce: Force required by a scedling to cmergs known as smerge-
nce forea of seedlings 15 an indicator of the quality of scil tilth. The force
required by n youag stedling to break through the soil surface may be calculated
from the formule developed by Sheikh (1971).

F=UD(2cltan (45 + ) + wl-tanl (45 + 2 ) where,
F = foice sxerizd by the scedling (gm)
U = Coefficiant of friction between the seedling and e0il 6,325 (assumed}
D = Meas dia of the seedling (cm) = 0,1524
L = Dnpth of plantiog (cm} = 5.C8
C = Soil cohesion {gm/om)? ;
# = Angle of internal friction of soil (degrees)
W = Wet sail deosity {gmfem}2
The values of W,C, » and F for different tillags treatments are as balow:

W C & F
Treatment {gm/cm)? (g fcm)? {degrees) Emergence
1, Bulleck with *Muanna‘ 1.84 85,76 13.80 1.5
2. Power tillar with 3.02 4860 1393 231
rotavator
3. Power tillae with 2.86 @310 9.03 43,2
deuble plow
4. Holder with zotavatasr 2 87 64,50 131.4% .o
5. Magaey Ferguson with 2.87 40,85 14,95 20.7
disk harrow
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The force required by 2 wheat seedling tu emerge was the least in case of
disk harrow plozs prepared by a medium size tractor egrin establishing it
superiority emong the treatmeats.  Tho valoe of 1bhe farce is unexpectedly low
for the plots prepared by the rotavator of the prwar tiller,  This may be associa-
ted with the =sduced cohesina nesr the soil surfece in the said treatment.
Excepting power tiller’s rotavator, cultivation with bullocks sod & emall tractor
were hext to disk harrow (ured with a2 medium eize tractar) as regards emerzence
force. Doubls plow of power tiller is a primary implement and thus fails to
provide a good sesdbed. The above comperisons indicats that a medium size
trantor seama to be & Batter aet of zquipment under the given soil and crep

coaditions. It may also ba noied that the uce of bullacks and a small trector
carry betler prospocts than the power tiller in the light of above experiments.

COMCLUSIONS

1. The power tiller with its implements was poor in performamce for seedbed
preparation of wheat fields.

2. Tha use of bullocks and & amall trector cerry batter prospects than power
tillers for mt l#ast the wheat bolt of Paki.tan, The ioability af bullock and a
amali tractor in carryipg out operations like desp plowing/chiseling, and
pracision levelling, further suggest the use of & medium sizs tractor,

3. Usaof & medium tractor of about 50 H,P. overides all tha modes of power
considered io this study.
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