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Abstract | Wheat and cotton are two most important crops of Pakistan. Due to late picking of cotton,
wheat growing period is delayed and the farmers sown wheat in the December and January due to long
process of field preparation by conventional method. Zone disc tiller machine developed in the department
of Farm Machinery and Power, was employed for sowing wheat instead of conventional tillage in cotton
stubble to avoid further late sowing of wheat. Zone disc tiller drill sows crop in strips. Strip tillage of soil
reduced labour, fuel, irrigation and machinery costs. Zone disk tiller was tested for its field performance with
three different types of furrow openers viz; disk furrow opener, reverse hoe furrow opener and hoe furrow
opener. Statistical design, RCBD, was employed to evaluate the machine performance in comparison with
conventional method of wheat sowing in cotton harvested field. In this study, moisture content (15.72 %),
bulk density (1.41 g/cm3) and penetration resistance (875.21 kPa) were found 1.73, 1.23 and 1.48 times
more under zone disc tiller machine as compared with conventional tillage moisture content (9.07%), bulk
density (1.14 g/cm3) and penetration resistance (519 kPa). Seedling emergence rate index (11.26 %), number
of tillers/m2(372) and grain yield (2984.58 kg/ha) were also found 1.1,1.14 and 1.00 times more under zone
disc tiller drill as compared with conventional tillage emergence rate index (10.18 %), number of tillers/
m2(326) and grain yield (2975.55 kg/ha) respectively. The treatment vise fuel consumption was high under
conventional tillage (T10) produced significantly greater fuel consumption (60.11 1/ha) while lowest fuel
consumption was recorded under treatment T3 with disk coulter at speed three (11.83V/ha).
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Introduction timely planting of wheat. No-tillage technologies

decrease the mechanical and physical input for wheat

n the ‘cotton-wheat’ cropping system of Pakistan,
late planting of wheat is a serious problem due
to often late harvesting of cotton crop. This leaves
very inadequate time for land preparation for

cultivation after cotton. In the system of “cotton-
wheat personal characteristics such as education,
rental status, attitude to risk involved in using new
technologies and contact with extension agents are the
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main factors influencing the adoption. Concerning
the system cotton-wheat, resource endowments such
as size of farm, access to a” no-till “drill, soils type and
the area planted to cotton-wheat sequence with rental
and contact with extension agents were dominant
in explaining adoption. The speedy development of
Pakistan agriculture is vital for the progress of country
and to secure maximum crop production, the best use
of the available land has to be made and the latest
method of crop husbandry put into practice. There
was a significant difference in yield, fuel consumption
and other physical inputs with zero tillage than
conventional tillage (Gray et al., 1996). Zero tillage
technology is economically superior, and more grain
yield was recorded under zero tillage as compared to
conventional tillage (Nagarajanet al., 2002). The time
of harvest and sowing of cotton and wheat overlap
each other, which are not desirable and is a major
constraint on crop productivity of wheat in cotton-
wheat cropping system of Pakistan. Land preparation
for wheat in cotton-wheat rotation is an energy
consuming and a long process. The conventional
method of preparing the seedbed creates difficulties
in the timely preparation of seed bed of good seed
wheat. This wheat planting delays of two to three
weeks reduces crop yields and, consequently, the
money spent on inputs is partially wasted (Aslam
et al., 1991). The right time and the good seed bed
preparation ensure maximum germination and cold
weather reduces the risk of exposure to heat in the
critical period of early grain filling.

Zone Disk tiller drill is a zero till technology designed
and developed for rice-wheat cropping system but
this experiment was tested in wheat-cotton cropping
system because in cotton—wheat cropping systems of
Pakistan, late planting of wheat is a recurrent problem
due to often late harvesting of cotton crop. This leaves
very inadequate time for land preparation for timely
planting of wheat. This drill machine decreases the
mechanical and physical input for wheat cultivation after
cotton. Sarwar and Goheer (2007) stated that zero tillage
technique for wheat cultivation is the most reasonable
and attractive alternative for agricultural community.
Less cost of production and high yield grain per hectare
were observed on zero tillage farms as compared
with conventional farms. The yield recorded under
conventional method (3122.64 Kg/ha) was significantly
lower than that zero tillage method (3409.98 Kg/ha).
Munir et al. (2012) tested the zone disk tiller drill
machine by sowing wheat with three different furrow

openers at three different speeds in rice stubble field.
It was recorded that under disk-type furrow opener
the seedling emergence rate index (ERI) and grain
yield was higher than those under the hoe-type furrow
opener and reverse-hoe-type furrow openers. In rice
residue, disk type furrow opener at the intermediate
tractor speed (4.75 km/h) was recommended over
hoe type furrow opener and reverse hoe type furrow
opener. As at this speed this machine creates good
seed-soil contact and best soil conditions for water
and nutrient availability to the crop.

Zero tillage technology was introduced in Pakistan
in on farm water management (OFWM), Punjab
and more than 4452 hectares have been sown by this
technique in Punjab during 1999-2000 Rabi season
(OFWM,, 1999).

Zero tillage is basically direct drilling or placing of
seed in the uncultivated soil through the mulch layer
with the help of seed drill. Zone disc tiller machine
developed in the department of Farm Machinery and
Power is a new innovation for conservation tillage to
produce row crops in Pakistan. Planting and disease
insect control are similar to that in conventional
tillage practices. Zone-till adds an additional option
for fertilizer application. Residue management, soil
conservation, erosion control and other environment
friendly management options are all compatible with
zone-tillage. This technique appears to be a major
improvement in conservation agriculture. Zone disc
tiller drill cuts and pulverize seed zone in front of
furrow opener devices. The seed is placed at fixed
depth in furrow opened by furrow openers. This
machine performed satisfactorily in rice and cotton

stubble field.
Materials and Methods

This study was conducted to evaluate the field
performance of zone disk tiller drill in comparison
with conventional method of wheat showing after
harvesting cotton crop at Faisalabad during the rabbi
season. Out of the total 2-ha area, half was sown by
conventional method the other half was sown directly
by zone disk tiller drill in the standing cotton stubbles.
A Randomized complete block design (RCBD) was
employed. Zone disk tiller drill was tested with three
furrow openers; disk type furrow opener, reverse hoe
type furrow opener and hoe type furrow openers. All of
three furrow openers were operated at three different
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levels of speed (2.5km/h, 4km/h and 5.5km/h). It was
imperative to study various soil, crop and machine
parameters like soil moisture content, bulk density soil
resistance to penetration, fuel consumption,emergence
rate index, number of tillers/m? and grain yield, etc.

Figure 1 and Figure 2 shows cotton stubble field
before sowing and sowing wheat with ZDTD in
cotton stubble field.

Conventional method is basically an old and
traditional way of field preparation in which seedbed
is prepared after several farm practices, such as crop
residue burning, deep soil inversion by tilling to
control weeds and to prepare the seed bed. Seedbed
preparation was done with two field operations of
rotavator, cultivator and planker and finally seeding

wheat with rabbi drill.

Figure 2: Wheat sowing with ZDTD machine in cotton stubble
Jreld.

A zone disk tiller drill consists of soil tilling unit and
seed furrow opening and seed placement unit. The
soil tilling unit had seven way disks (457 dia mm
with 50 mm wave) with 228mm disk to disk distance.
'The tilling unit rotates at 242 RPM at rated speed of

tractor PTO shaft (540 RPM). Two gear reduction
devices have been employed to reduce 540 RPM of
PTO to 240 RPM at disk shaft. Each disk prepares
a narrow slit (50mm wide x 100mm deep) in front
of each furrow opener. The seed/ fertilizer metering
device, meter seed/fertilizer to place fertilizer deeper
than seed in bulk. Each furrow opener is followed by
a furrow covering device to cover seed by loose soil.
The detail of the parameters studied is as follows.

Field layout

An area of 17082 square meters was divided into two
equal size fields,and each field was further divided into
three blocks. In one field land preparation and seedbed
preparation was done with conventional method,
and in the second field wheat was sown with Zone
disc tiller drill (ZDTD) machine in standing cotton
stubble without initial preparation of soil. Field plan
layout had been prepared and shown in Figure 3. C1,
C2 and C3= disk furrow opener, hoe furrow opener
and reverse hoe furrow row opener. S1=2.5km/hr,
S2=4km/hr and S3 =5.5km/hr. B1=block 1, B2=block
2 and B3=block 3. All the dimensions are in meter.

CONVENTIONALLY B] 9_'“

SOWN_ - "
_JlrJ m 7u:v'm 7\-3 m

E]| B2 B3

m

WATER CHANNEL

C3 828381 |C1TS535251 1281 8283

C2 8183 82[-3 97 g2 83 |C1 S2 81 83
39 m
ClLS] 52 9302 8] 8283 (C3 51 82 83 Bm
jm Fj m ?3 m

ZDTD SOWN

« 1%m >
Figure 3: Field plan layout.

Soil moisture content and bulk density

Moisture content and bulk density were measured by
taking soil sample, from depths of 0-5 cm and 5-10
cm both before and after sowing (at emergence).
A soil core sampler with 5 cm diameter and 15 cm
length was pressed and carefully executed for soil
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sampling (Ryan et al., 2001). Samples taken out from
core sampler were saved in cans and transferred to
laboratory for gravitational analysis. These samples
were dried in an oven for 24 hours to measure moisture
content of soil (Allison et al., 1954). Before sowing,
core sampling was done from nine randomly selected
spots in the field. After sowing three samples were
taken from seedling rows of each subplot. Following
equation were employed to determine soil moisture

content and bulk density (Ryan et al., 2001).

Table 1: Treatments and their description.

Treatment no Treatment
T1 C1S1
T2 C1S2
T3 C1S3
T4 C2S1
T5 C282
Té6 C2S3
T7 C3S1
TS C3S82
T9 C3S3
T10 CT
Blocks B1
B2
B3

C1, C2 and C3= disk furrow opener, hoe furrow opener and reverse
hoe furrow opener; C'T: Conventional tillage. §1=2.5km/hr, S2=4km/
hr and 83 =5.5km/hr; B1=block 1, B2=block 2 and B3= block 3.

M.C = WYW-Wd 00 10
Wd
B.D = — (2
@

Where;

M.C = soil Moisture content in % W _ = wet weight of
sample; g Wd= oven dried weight of soil sample; gB.D
=bulk density of soil; g/cm?; V = volume of soil core; cm?
= IId# x L;d = core dia; cm and L = core length, cm.

Soil penetration resistances

'The mechanical impedance is a phenomenon that
affects seedling emergence in two distinct ways:
impedance to the root system and impedance to
seedling emergence (Choudhry, 1983). Soil resistance
to cone penetration gives an indication of the force
a seedling would exert for emergence. A cone
penetrometer with cone area of 1.30 cm?(12.83 mm
diameter),30° cone angle and 9.53 mm shaft diameter,
was employed to measure cone penetration resistance

(kPa) from0-5and 5-10 cmdepth.The conewas pushed
into soil at a uniform rate of approximately 30 mm/s
(ASAE, 2003). Before planting, nine randomized
spots were selected to determine soil strength. After
emergence, three readings were taken from three
randomly selected seedling rows of each subplot.

Germination count

Seedling emergence rate index was calculated to
know that how many plants were emerged every day
in a unit area by counting number of plants emerged
every day after emergence started. Rizvi (1991)
stated that the rate of plant emergence might provide
better understanding of the soil condition created
by a particular tillage system than measurement of
soil physical properties. In this study seed rate was
60 Kg/ha which was same for both zone disk tiller
drill machine and Rabi drill (conventional method).
Seedling emergence was recorded every day till it
was ensured that no any seed was germinated after
particular day. Emergence rate index (ERI) was
calculated by using the following equation (Bilbro
and Wanjura, 1982).

Number of emerged plants m ™

R = w3
Mean emergence date (MED) ®
_ NID1 +N2D2 +———+ NnDn
~ NI 4+N2+-——+Nn ()
Where;
N1----- Nn = Increase in the number of emerged

plant stems compared with the previous count; D1--

---Dn = Number of days after planting.

Number of tillers per unit area (NT/m?)

'The number of tillers per unit area is an important
parameter in assessing the conduciveness of the micro
environment of the seedbed. The numbers of plant
per square meter were determined for three randomly
selected locations in each treatment plot after 48 days

of planting.

Grain yield

In order to calculate grain yield in each treatment
avoiding border effects, wheat crop was harvested
from an area of 1 m? each from the randomly selected
area under each treatment. Three sample areas were
harvested in each treatment plot and yield comparison
made using the following relationship.
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Cx G

Y = A et (5)

Where;
Y = yield; kg/ha; G = grain weight; g, C = constant;
10; A = 1 m? Area.

Fuel consumption

Fuel consumption was determined by filling the
tractor fuel tank to its top at the start of field operation,
and then refilling the tank to its capacity at the end of
each operation. The quantity of fuel added later was
considered the fuel consumed.

Statistical analyses

The data collected was statistically analyzed using
PROC GLM (General Liner Model) procedure of
SAS institute (SAS, 2002-03). The least significant
difference LSD (a = 0.05) approach was used to
compare the mean values of results for comparison of
different treatments.

Results and Discussion

The regarding soil physical properties and crop
parameters were statistically analyzed and discussed
as following.

Table 2 showed mean values of moisture content,
bulk density observed and penetration resistance
before seedling were 16.64%, 1.55g/cm®and 977 kPa.
Mean value of moisture content at 5-10 cm depth
(18.72%) was 1.28 times higher than that observed at
0-5 cm depth (14.56). Bulk density observed at 5-10
cm (1.69 g/cm?®) was 1.19 times greater than that bulk
density observed at 0-5 cm depth (1.42g/cm?). As the
depth increased penetration also increased indicating
the effect of greater bulk density at lower depth than
that at upper depth which is a sign of soil compaction
at lower depth. The penetration resistance observed at
5-10 cm depth (1114kPa) was 1.32 times greater than
that observed at 0-5 cm depth (840 kPa).

Table 2: Analysis of variance of soil physical properties of
freld before sowing wheat with ZDTD.

Depth (cm) M.C(%) BD (g/cm®) PR (kPa)
0-5 14.56° 1.42° 840°

5-10 18.722 1.692 11142
Mean 16.64 1.55 977
LSD(0.05) 0.9704 0.1619 139.58

Where; MC, BD and PR are moisture content; bulk density and

penetration resistance respectively.

Table 3 also clearly indicated that the under
conventional tillage mean value of moisture content,
bulk density and penetration resistance were also
significantly greater at 5-10 cm depth than those
observed at 0-5 cm depth. The mean values for
moisture content, bulk density and penetration
reissuance at 5-10 cm depth were 12.69%, 1.40 g/
cm?and 776.8 kPa respectively. The reasons of high
moisture content, bulk density could be the soil
compaction and less evaporation at greater depth
than those at the lower depth.

Table 3: Soil physical properties before sowing

conventional tillage.

Depth (cm) M.C (%) BD (g/cm?®) PR (kPa)
0-5 10.74° 1.15° 536.8"
5-10 12.69* 1.40°® 776.8*
Mean 11.71 1.28 656.8
LSD(0.05) 2.11 0.55 78.2

Where; MC, BD and PR are moisture content; bulk density and
penetration resistance respectively. Superscripts show wvertical
comparisons along respective columns. Same alphabetic superscripfs.

Shows NS: non-significant at o= 0.05.

Soil physical properties at seedling emergence

Moisture content: The Figure 4 also depicted that as
tractor forward travel speed increased, the moisture
content at 0-10 cm under furrow openers C1, C2
and C3 also increased because high speed caused less
loosening effects on soil due to constant speed of wave
disk (242 RPM). Disk furrow opener (C1) caused
minimum soil disturbance, therefore, had significant
greater moisture content at all speeds.

Bulk density: The effect of furrow openers type
and forward travel speed were plotted in Figure 5.
The Figure 5 depicted that as tractor forward speed
increased, the bulk density at 0-10 cm depth, under
turrow openers C1, C2 and C3 also increased because
the low speed caused more loosening effect on the
soil. This might be due to less time available for
turrow opener at greater forward travel speed of the
tractor to pulverize the soil due to constant speed of
turrow opener. Furrow opener C1 resulting in high
bulk density could be due to less soil inverting and
disturbance effect than the other two C2 and C3
turrow openers.

Soil penetration resistance: The Figure 6 depicted
that as tractor forward travel speed increased the pen-
etration resistance under furrow openers C1, C2 and
C3 also increased at and 0-10cm depth respectively,
at seedling emergence because the low speed caused
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Figure 4: Effect of speed on moisture content at 0-10 cm depth at seed emergence.
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Figure 5: Effect of speed on bulk density at 0-10cm depth at seed emergence.
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Figure 6: Effectof speed on penetration resistance at 0-10cm depth at seed emergence.

more loosening effects on soil the non-parallel lines
in both the plots showed insignificant effect of
interaction C*S.

Effect of treatment combinations on moisture
content bulk density and penetration resistance at
seedling emergence: Statistically analyzed results
of moisture content, bulk density and penetration
resistance under different treatments have been
presented in the Table 3. The Table 3 indicated that
resultsweresignificantat5% probabilitylevel treatment
wise. The highest treatment toward the moisture
content bulk density and penetration resistance in the
study was treatment T3 which produced significantly

greatest moisture content (15.72 %), (15.72 g/cm?
and (984.44 kPa). Comparative values of moisture
content, bulk density and penetration resistance under
zone disk tiller drill machine are shown in Table 4.

Crop parameters

Seed emergence rate index (ERI): Rizvi (1991)
stated that the rate of plant emergence might provide
better understanding of the soil condition created by
a particular tillage system than measurement of soil
physical properties. The seedling emergence count
were daily recorded for three weeks after sowing wheat
till it was ensured that no any seed will germinate.
The data collected were statistically analyzed using

June 2019 | Volume 32 | Issue 2 | Page 348

—0
Pg 9 Links
@Researchers



OPEN 8ACCESS

Evaluation of Zone Disk Tiller Machine and its Impact on Wheat Crop Recovery

PROC GLM (General Linear Model) procedures
of the SAS system (2002-03). The effect of tractor
torward speeds on ERI for crop planted by three
furrow openers has been plotted in Figure 5. The
Figure 7 showed that ERI was significantly greater
with furrow opener C1 at all speeds than those crops
planted by furrow openers C2 and C3 this could
be due to good seed-soil contact and more nutrient
availability to emerging seedling in furrow developed
by disk furrow opener. Tractor forward travel speed S2
excelled in producing more ERI than those produced
at S1 and S3 speed, indicating good seed-soil contact
at speed S2.

Table 4: Effect of treatment combinations on soil
penetration resistance at seea’/z'ng emergence.

Treatment Treatment Mean Mean bulk Mean
no combina- moisture  density(g/ penetration
tions content (%) cm?®) resistance

(kPa)

1 C181 13.844¢ 1.344 818.16%

2 C1S2 15.00%¢ 1.452b¢ 916.83®

3 C1S3 15.72* 1.572 984.442

4 C281 13.324¢ 1.30¢ 776.16¢

5 C282 14.50b4¢ 1.38bde 888.10>

6 C2S3 15.17® 1.50* 949.74®

7 C381 12.27 ¢ 1.28¢ 756.89 ¢

8 C382 13.65¢ 1.38bde 871.69>

9 C3S3 14.47bde 1.48® 914.76*

10 CT 9.07f 1.13¢ 591¢

Mean 13.70 1.38 846.78

LSD(0.05) 1.20 91.31

Same alphabetic superscripts shows NS: non significant at o = 5%;
C1, C2 and C3 = disk furrow opener, reverse hoe furrow opener and
hoe furrow opener. CT= Conventional tillage; S1=2.5km/h, S2=4k-
m/h and 83 =5.5km/b.

Number of tillers per unit area (NT/m?): The
numbers of plant per square meter were conducted
for three randomly selected locations in each
treatment plot. The recorded data were statistically
analyzed. The effect of tractor forward speeds on
NT/m? for crop planted by three furrow openers
has been plotted in Figure 8. The Figure 8 showed
that N'T/m?were significantly greater with furrow
opener C1 at all speeds than those crops planted by
furrow openers C2 and C3. Tractor forward travel
speed S2 excelled in producing more NT/m? than
those produced at S1 and S3 speed.

Grain yield: The grain yield per unit area has a direct
dependence on the soil physical properties produced
by machines and climatic conditions. The crop yield
data collected under three furrow openers and three
forward speeds were statistically analyzed. The effect
of tractor forward speeds on grain yield for crop
planted by three furrow openers has been plotted
in Figure 9. The Figure 9 showed that grain yield
was significantly greater with furrow opener C1 at
all speeds than those crops planted by C2 and C3.
Tractor forward travel speed S2 excelled in producing

more yield than those produced at S1 and S3 speed.

Effect of treatment combination on grain yield:
Statistically analyzed results of emergence rate index,
no of tillers per square meter and grain yield have
been presented in the Table 5. Table 5 showed the
effect of treatments combination on emergence rate
index, no of tillers per square meter and grain yield.
The Table 5 indicated that Grain yield results were
significant at 5% probability level treatment wise. The
best treatment toward the emergence rate index, no
of tillers per square meter and grain yield in the study
was T2 which produced significantly greatest ERI
(12.16 %), N'T/m?(458) and grain yield, (3177 kg/ha).

Table 5: Effect of treatment combination on Emergence
rate index, No of tillers per square meter and Grain yield.

Treatment Treat- Seed emer- Numberof Mean grain
no ments gencerate tillersper  yield (kg/
index (ERI) unit area ha)
(NT/m?)
1 C1S1 11.73* 419P 3039.33*
2 C1S2 12.16* 4582 3177.00
3 C1S3  11.23%¢ 392 2954.67"
4 C2S1  11.07%¢ 3744 2801.00¢
5 C252  10.77%< 404b¢ 3066.00*
6 C2S3  10.70%< 348 ¢ 2909.33b
7 C3S1  10.70%< 314sf 2910.67>
8 C352 9.86¢ 347 ¢ 2999.332¢
9 C383 9.73° 293¢ 2847.33¢
10 CT 10.16 326 2975.67>¢
Mean 10.81 368 2968.03
L.SD(0.05) 1.66 26.30 178.42

Same alphabetic superscripts shows NS: non .\‘igngﬁ?anz‘ at o. = 5%;
C1, C2 and C3= disk furrow opener, reverse hoe furrow opener
and hoe furrow opener; CT= Conventional tillage; S1=2.5km/h,
82=4km/h and 83 =5.5km/h

Fuel consumption: Zero tillage is claimed to be
energy saving as compared to conventional tillage
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climatic conditions. In order to compare the three
coulters C1, C2 and C3 at three different speeds S1,
S2 and S3 measurements of fuel consumption were
made. The fuel consumption has a direct dependence
on the farm operations involved in different sowing
techniques. The data of fuel consumption were
recorded and statistically analyzed using PROC
GLM (General Linear Model) procedures of the
(SAS, 2002-03).

The Figure 10 showed that fuel consumption was
significantly greater with C3 (16.22 l/ha) at all
speeds than those crops planted by C1 (13.001/ha)
and C2 (15.87 I/ha). Tractor forward travel speed S1
consumed more fuel as compare to other two speeds

S2 and S3.

Table of treatments for fuel consumption (1/ha):
Statistically analyzed results of fuel consumption have
been presented in the Table 6. The Table 6 indicated
that fuel consumption results were significant at 5%
probability level treatment wise. The treatment vise
fuel consumption was high under treatment T10
produced significantly greater fuel consumption
(60.11 /ha) while lowest fuel consumption was
recorded under treatment T3 with disk coulter at

speed three (11.831/ha).

Table 6: Effect of treatment combinations on fuel
consumption.

Treatment no Treatments Mean (I/ha)
1 C181 14f

2 C182 13.17¢
3 C1S3 11.83h
4 C281 16.57 b
5 C2S82 15.90«
6 C2S3 15.15¢
7 C381 17°

8 C382 16.33b
9 C3S3 15.33 d
10 CT 60.11*
Mean 19.53
LSD 0.744

Same alphabetic superscripts shows NS: non significant at o.= 5%; C1,
C2 and C3= disk furrow opener, hoe furrow opener and reverse hoe
Jfoe row opener; CT= Conventional tillage; S1=2.5km/hr, S2=4km/
hr and 83 =5.5km/hr.

Conclusion and Recommendations

'This study was conducted to evaluate and compare field

performance evaluation of zone disk tiller machine as
compare to conventional tillage practices in cotton
stubble field. Zone disk tiller machine is basically a
resource conservation zero tillage technology for wheat
sown in rice and cotton stubble field. Further in this
study, impacts of zone disc tiller drill and conventional
sowing method were evaluated and compared on soil
physical properties and wheat crop recovery in cotton
stubble field. Zone disc tiller drill was tested with
three different coulters at three different speeds. In
this study, moisture content (15.72 %), bulk density
(1.41 g/cm3) and penetration resistance (875.21 kPa)
were found 1.73,1.23 and 1.48 times more under zone
disc tiller machine as compared with conventional
tillage moisture content (9.07%), bulk density (1.14 g/
cm3) and penetration resistance (519 kPa). Seedling
emergence rate index (11.26 %), number of tillers/
m2 (372) and grain yield (2984.58 kg/ha) were also
found 1.1, 1.14 and 1.00 times more under zone
disc tiller drill as compared with conventional tillage
emergence rate index (10.18 %), number of tillers/m2
(326) and grain yield (2975.55 kg/ha) respectively.
The treatment vise fuel consumption was high under
conventional tillage (T10) produced significantly
greater fuel consumption (60.11 I/ha) while lowest
fuel consumption was recorded under treatment
T3 with disk coulter at speed three (11.831/ha). In
cotton stubble field residue, disk type furrow opener
(C1) at the intermediate tractor speed (4 km/h)
was recommended over hoe type furrow opener and
reverse hoe type furrow opener. As at this speed this
machine fuel consumption was less and creates good
seed-soil contact and best soil conditions for water
and nutrient availability to the crop. Ultimately there
will be good crop stand establishment and maximum
crop yield as compared to conventional tillage.
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