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ABSTRACT

Four conservation tillage practices and two conventional tillage practices were evaluated for two years to
determine their effects on soil properties (moisture content, bulk density, porosity, shear strength, cone
sandy loam and classified as Typic Haplystalf of Eruwa and Odo Owa series. The conservation tillage
practices were: no tillage (NT), chisel ploughing (CHP), use of a cultivator (CU) and disc ploughing
once (DP). The conventional tillage practices were disc ploughing followed by harrowing (DPH) and
disc ploughing followed by harrowing and ridging (DPHR). The treatments were laid out in a Rand-
omized Complete Block Design with three replications. Results show that tillage practices significantly
affected soil properties, weed control, germination, growth and yield of soybean. Soil strength and mois-
ture content were significanily higher under the conservation tillage practices, whereas porosity was sig-
nificantly lower. There was better crop establishment and growth under the conservation tillage practices
due 1o the better moisture conservation under such systems. Weed control was more effective under con-
ventional tillage practices. Over the two-year period and compared to NT, the percentage increase in
yield with other tillage practices were 9.3% for CHP. 10.1% for CU. 13.7% for DB, 17.9% for DPH
and 16.12% for DPHR. In overall performance, when the effect on soil properties and crop performance
were considered together, the conservation tiflage practices of DF. CHP and CU are recommended for
the area, depending on equipment availability. The results are applicable to other regions with the same

soil type.
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INTRODUCTION :

In Nigeria and other countries of the humid tropics,
many experiments have shown that comparable crop
yield can be obtained with machinery intensive conven-
tional tillage practices and conservation tillage, espe-
cially for cereals (Lal, 1979; 1983; Anazodo, er al.,
1983; 1991; Ojeniyi, 1986; Obi and Nnabude, 1988;
Benites and Ofori, 1993; Babalpla and Opara-Nadi,
1993; Oni, 1997; Eje er al., 2001; Yiljep and Yusuf,
2000). The added advantage of the conservation tillage
practices is Superiority in soil, water and energy con-
servation. This ensures sustainable use of soil resources
in the long term (Lal, 1993). This advantage is very

important, especially in a developing country such as
Nigeria where the cost of restoration of a degraded soil
is beyond the reach of most farmers (Onwualu and
Abhaneku, 1996).

In Horin area of the southern Guinea Savannah zone
of Nigeria, conventional tillage involves the use of a disc
plough followed in a separate operation by. a disc harrow
and sometimes a ridger for areas prone to flooding.
Conservation tillage praciices involve reduction in the
number of separate operations and the use of those till-
age implements that do not invert the soil but leave
organic matter on or near the soil surface. These
include zero tillage, chisel ploughing, use of cultivalor,
disc ploughing in a once over operation supported by
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herbicides for weed control. The effects of these tillage
systems on soil properties and crop production have not
been extensively evaluated, especially with respect 10
relating the temporal variability of the soil properties to
crop growth parameters in this zone, (Lal. 1997;
Olaoye, 2002). Evaluations for maize and cowpea pro-
duction were reported by Jasanya et al. (1997) and
Ahancku et al. (1999).

Soybean is {ast becoming an important-crop in the
rone following successtul promotion and popularization
of its utilization by the International Institute of Tropical
Agriculture (HTA), Ibadan and other research centers
(Mustsaers, 1991). Work on tillage for the crop has not
been as widespread as for other cereals. In one of the
published reports. Nangju (1979) found that compara-
ble yields could be obtained with ridging, conventional,
stri'p and zero tillage but that at times zero tillage gave
vield higher than that of ridging. This and other studics
noted the site and crop specific nature of tillage experi-
ments (Lal, 1979; Anazodo e af.. 1983; Oni, 1997).
This underscores the need to evaluate the response of
soybean to different tillage methods in the arca under
study.

The objective of this study was to evaluate the effeci
of different conservation and conventional tillage prac-
tices on soil physical properties, weed control, germi-
nation, growth and yield of soybean (Glycine max (L)
Merrill) in Horin (sandy loam soil).
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Rainfall distribution of the experimental site during the two years.

MATERIALS AND METHODS

Experimental Site

The experiment was conducted for two years (Year 1
and Year 2) at the production farm of the National Cen-
tre for Agricultural Mechanization (NCAM), Torin,
Kwara State, Nigeria. The town is in the Middle Belt of
Nigeria which 1s part of the southern Guinea Savannah
zone. Horin is on longitude 4°30'E and Latitude 8°26.
The weather is characteristic of a transition zone
between the dry north and the wet humid south of the
country. It receives on the average 1000 mm of rainfall
annually between April and October with a dry spell in
August. The monthly rainfall distribution pattern during
the two years of the experiment is shown in Fig.1. The
dry scason occurs between November and March, with
the drier harmattan in December/January. Daily tem-

peratures can be as high as 37°C just before the rainy

season and as low as.21°C during the harmattan.

The soil of the experimental site is classified as
Typic Haplustalf of Eruwa and Odo-Owa (Kwara state)
series, developed from the parent material consisting of
micaceous schists and gneiss of basement complex ori-
gin which are rich in Ferro-magnesian minerals. The
top 0-20cm soil was sandy loam (73% sand, 5% silt and
22% clay) of moderate acidity (pH=5.1). It contained
low organic C (0.69%) and total N (0.03%) but high

level of available P (26.] kg"l). The exchangeable cati-
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ons included (in Cmol.kg™! soil), Ca (5.26). Mg (3.20).
K (0.35). Na (0.20), Mn (2.48).

Tillage Treatments

Six tillage treatments were evaluated as follows:

(1) Disc ploughing followed in a separate operation by
disc harrowing (DPH); ,

(2) Disc ploughing followed in separate operations by
harrowing and ridging (DPHR);

{3} Chisel ploughing alone (CHP)

(4) Use of a cultivator alone (CU)

(5) Disc ploughing alone (DP); and

(6) No- tillage (NT).

The first two treatments (DPH., DPHR) are the most

common conventional tillage methods while the other

four (CHP, CU, DP, NT) are the conservation tillage
practices in use in the area. These trcatments were ran-
domly assigned to 80 m? experimental plots using rand-
omized complete block design with three blocks or
replications. The disc plough used for DP, DPH, and
DPHR had three discs with an effective width of 0.9 m.
The disc harrow consisted of two gangs of discs made of
nine discs per gang with an effective width of 2.1 m.
The cultivator had two gangs of spring loaded tines with
ten tines in front and five behind. The arrangement of
the gangs was such that the effective spacing between
gangs was 0.24 m. The chisel plough had three gangs of
tines with one tine in front, two in the middle and three
at the rear. The rows of tines were arranged such that
the effective spacing was 0.3 m. The ridger had four
discs arranged such that two ridges were made in one
pass of the equipment with effective width of 1.8 m. All
tillage implements were pulled by a 45 kW tractor.

For all the conservation tillage plots. organic
residues from previous years® cropping were left on the
mulch. A
(Galex) was also used at four litres per hectare on such

soil surface as pre-emergence herbicide

plots.
Crop Establishment and Observation

After the tillage operations and pre-emergence herbicide
treatment, Sam-Soy Il variety of soyabean was planied
in the third week of July each year. The seeds were
dressed with Apron Plus for protection before planting.
Two seeds were planted per hole at a spacing of 60 x 20
cm. Germination of the crop was monitored by counting
the number of crops that emerged five and nine days
after planting (DAP). For this purpose, the two centre
rows on each plot were used. The percent germination

was obtained. Crop growth was monitored by measuring
the height of the plants 26, 41, 51 and 69 days after
planting (DAP). At maturity, the crop was harvested,
threshed and the seeds were weighed. Weeding was
done for all plots three weeks after planting. The weed
removed from a square metre on each plot was air-dried
and weighed.

Soil Properties Measurement

The soil properties monitored during the growth of the
crop were moisture content, total porosity, dry density,
shear strength and cone index. These were measured in
the last week of each of the months of July, August and
September of each year, and at 7, 14 and 21 c¢m soil
depth zones. Standard procedures were used for these
measurements. Moisture content was determined by the
gravimetric method. Bulk density was obtained by the
core technique. Total porosity (n) was obtain from the
relationship between bulk density (() and particle den-
sity. (Gs) as follows:

n% =11 x100

4
Gs |

Dry density () was obtained from rthe relationship

between bulk density and moisture content

¥
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Shear strength was obtained using the Pilcon hand vane
tester with 33 mm vanes. Cone index was measured
using Farnell hand held soil penetrometer fitted with a
30" cone. For each plot (80 m?), two determinations
were made Tor each soil property and the mean used for
analysis.

Data Analysis

The means of the observations for soil properties and
crop performance parameters were subjected to analysis
of variance. Means were separated using Duncan’s New
Multiple Range Test (Obi, 1986)

RESULTS AND DISCUSSION

Effects of Tillage on Soil Porosity

Soil total porosity was significantly affected by tillage
treatments as shown in Table 1. Generally speaking the
plots under the conservation tillage treatments of NT,
CHP, CU and conventional tillage treatments of DPH
and DPHR gave porosity values not significantly differ-



Conservation and conventional tillage effects on soil properties and soybean production 29

Table 1: Effect of tillage method on mean** soil porosity (%) at different oil depths

Year | Year 2 Mean

Tillage Soi} depth (em) Soil depth (em) Soil depth (¢cm)

Momth — Method =gy gy

July NT+ 47a 36a 29a 30a  39ab 34ab 49 38 32
CHP 484 40a 28a 32ab 37a  33ab 30 39 3
cu 47a 36a 28a 32ab 37a 32ab 30 37 30
P 38b 47b 33a 60c 43b 38b 39 46 36
DPH Slasia 40a 3la 36be 44b 38b 34 42 33
DPHR 3G.3 54b 36a 37he 43h 36ab 34 49 36
Mean 422 30.8 343 40.8 332 32.7 418 333

45a

Aug NT 46ab 334 30a 482 3%b  30a 47 37 30
CHP 46ab 39a 26a Slab 33a Jla 49 37 29
cu 33¢ 394 274 484 364 29a 48 38 28
DP S0bc 45b 30a 33b 42b 32a 33 44 31
DPH 50be 4Da 30a 50a 40b 335a 30 40 33
DPHR 483 43h 29a Stab 40b 34a 31 42 3
Mean 40,3 28.6 503 38.7 318 49.7 397 303

44a

Sept NT 45ab 364 274 43a 37a 28a 45 37 28
CHP 46ab 16 24a 492 3da 29a 47 33 27
U 30b 34a 25a A8a 224 30a 47 33 29
DP 499 45b 29ab 30b 39b 3la 50 42 30
PPH 47ab 40b 33b 48a 40b 30a 49 4() 37
DPHR 46.8 41h 326 473 Alb 29a 47 41 3
Mean 387 287 478 372 295 473 38 29.3

*Samplig was done in the last week of each month,

+ NT = No tillage. CHP== Chisel ploughing, CU= Cultivator, DP = Dist ploughing,
DPH = Disc ploughing + harrow, DPHR = Disc ploughing + harrawing + ridging,
** Yalues are means of 3 replications with 2 sub-samphes per plot.
In each column and cach month, means followed by the same letter are not significantly dilferent at P<0.05 using

Duncan’s New Muitiple Range Test.

ent from each other. Plots under disc ploughing alone
(DP) gave porosity significantly higher than the other
treatments.

Table 1 shows that porosity decreased with
time afler tillage. The soil porosity was highest in July,
immediately after ploughing, decreasing in August,
with the lowest values in September. The mean values,
taken over all tillage treatments were 50.3%, 48.3%
and 46.8% for July, August, September respectively for
7 cm soil depth in Year 1. Similar results are shown in
Table ) for the other depths for the two years. This is
due to reconsolidation and settlement occasioned by
raindrop impacts. Porosity also decreased with soil
depth. This can be attributed to natural increase in
packing density of the soil with depth, thus reducing
pore space as depth increases.

Effects of Tillage on Soil Dry Density

Tillage significantly affected soil bulk density as shown
in Table 2, although not in a consistent manner. The
conservation tillage practices (NT, CHP, CU) generally
“exhibited higher soil density compared to the conven-
tional tillage practices. Among the conservation tillage
practices, there was no significant difference in density.
The order of magnitude was not consistent from month
to month. Among the conventional tillage practices,

(DPH and DPHR), there was no significant difference
between bulk density exhibited by DPH and DPHR.

For the three months monitored, soil density
increased with depth (see the means calculated across
treatments in Table 2).  The differences in soil density
between the uillage practices decreased with increase in
depth. In fact, at the maximum depth monitored (21
cm), soil density tended to be about the same for all till-
agé practices. This is because the depth of ploughing
was 20 cm, below which there should be no treatment
effects. Thus the effect of tillage is more in the 0-15 ¢m
layer.

Effect of Tillage Practices on Shear Strength

There was no significant difference between shear
strength obtained from the conservation tillage Practices
(NT, CHP. CU.) as shown in Table 3. Among the con-
ventional tillage practices (DPH, DPHR), there was also
no significant difference. The conservation tillage prac-
tices of NT, CHP, CU and DP gave significantly higher
soil shear strength than the conventional tillage practices
{DPH, DPHR). This condition can be attributed to the
pulverizing action of the disc plough and the harrow
used for the conventional tillage practices.

Table 3 also shows that shear strength
increased with increase in depth, as can be seen from
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Table 2: Effect of tillage method on mean®* dry density (Mg/m3) at ditferent soil depths

Tillage Year 1 Vear 2 Mean
Method Soil depth (em) Sail depth {em) Soil depth {cmy)
Month _ 7 13 7] 7 I 3] 7 14 1
July*  NT® 133b 139 le7ab  125¢  LSle L70a 129 135 g
CHP 1202 1392 1.80b  126c  l40be 1652 123 140 g3
Cu 123ab 1.56b  1.76ab 1.18c 139ab  165a 121 48 19
Dp 1.02a  130a  1.60a 107a 129 149 1os 30 |35
DPH 1la  143ab 166ab 1.03ab  148b 158 112 40 14
DPHR  1.00a  130a 1372 Lldab  138ab 1522 142 3% yss
Mean 17 143 168 178 14t 160 117 M2 i
Aug  NT [35h  LS4b 1702 130h  L49h  1eSh 133 199 pg9
CHP 1286 L4la 168  132b 1402 159 130 L e
cu 1266 1.50b 1694 129h  1S0b  160ab 128 Y 166
DP 109 1422 174a  110a 139 158 110 M4 yss
DPH [22b  L50b 165 Ll3a  130a 145 118 MY e
DPHR  120b  l44a  1.70a 1246 150b  16tab 122 247 136
Mean 123 147 169 123 143 150 j24 B
R
Sept  NT 137 187 173 135 1seb 1716 136 M7
CHp 1310 1386 1760 140b D452 lesh 136 132 {eo
Cu 1376 156b 173 136b 1482 Lesh 137 132 2
DP 18 ld48ab 169 119 1352 l48a 119 Mg
DPH 125 134 loda 125 149 le0b 125 4
DPHR 1.28a |.46ab 1.69a 1.20a 1.50h | 39ab  1.24 l"?a
Mean 129 149 17 129 147 162 130 0

* Sampling was done in the last week of each month.

+ NT =No tillage. CHP = Chisel ploughing. CU = Cultivator. DP = Disc pioughing,
DPH = Disc ploughing + harrow, DPHR = Disc ploughing + harrowing + ridging.
** Values are means of 3 replications with 2 sub-samples per plot.
In each column and cach month. means followed by the samie letter are not significantly different at P<0.03

using Duncan’s New Multiple Range Test.

the means calculated across the treatments. This is
attributed to the natural increase in density of the soil as
depth increased. As was observed with bulk density, as
the maximum depth of ploughing was approached (20
cmy), the shear strength was about the same for all till-
age practices even though significant differences were

obtained at 7 and 14 cm depths. The implication of

these results is that for shallow rooted crops, there may
really be no difference between the tillage practices in
terms of resistance to root growth and proliferation.

Tillage Effects on Cone Index

Table 4 shows that cone index was significantly affected
by tillage practices. As was the case with shear strength
and soil bulk density, the conservation tillage practices
(NT, CHP, CU, DP) gave higher cone index than the
conventional titlage practices (DPH, DPHR). Within
cach group, there was no significant treatment differ-
ence. Cone index also increased with depth, which was
expected, since soil packing increases with depth.

Effects of Tillage on Soil Moisture Content

5o0il moisture conterit was significantly (P 0.05) affected
by tillagee treatment as shown in Table 5. In general, the
conservation tillage practices of no tillage (NT), chisel

ploughing (CHP), cultivator (CU) and disc ploughing
(DP) exhibited soil moisture content significantly higher
than those of the conventional tillage practices of disc
ploughing followed by harrowing (DPH) and disc
ploughing followed by harrowing and ridging (DPHR).
The higher moisture retention in plots under the conser-
vation tillage practices is attributed to the reduced soil
manipulation, and organic matter left on or near the soil
surface. On the other hand, the conventional tiltage
practices involved more soil pulverization and destruc-
tion of organic matter, leaving soil exposed. All these
combine to give more evaporation, infiltration and
hence less moisture retention.

Within the conservation tillage practices, there
was no signiticant treatment effect. Similarly, between
the two conventional tilldge practices (DPH  and
DPHR), there was no significant treatment effect. The
result shows that for this area, the conservation tillage
practices are superior to conventional tillage practices in
soil moisture conservation. This agrees with. results
obtained elsewhere in Nigeria (Lal, 1979; Ojeniyi,
1986; Anazodo, ef al., 1991).

Tillage Effects on Weed Control

As shown by the results in Fig.2, more weed growth was
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Table 3: Effect of tillage method on mean** soil strength (kPa) at different depths.

Tiliage Year | Year 2 Mean
Month  Methed Soit depth (cm) Soil depth (cm) Soil depth (cm)
7 14 21 7 14 21 7 14 23
July*  NT+ 173c  223b 229 154b  165b 176z 163 194 203
CHP 122b  19b  169ab 11.7b  142b 1452 119 170 157
CU 125b 2066 2126 105b  131b  154a 115 169 182
DP 88  69a 1052 66a  73a 125 77 12 115
DPH 332 52a  159ab 45a 652  119a 39 59 139
DPHR 4la 422 146z 382 82a 1282 40 64 137
Mean 9.7 102 176 88 10 141 92 121 156
Aug  NT 146b 1676 230c  166b 169 175 156 168 203
CHP 1186 199 170b 128 13.Ic 149ab 123 165 160
cu I1.6b  186b 183bc [1.6b 128bc [3.5ab 116 157 159
DP 79a  84a  127a  78a 96ab 129b 79 90 128
DPH 58 79  136a  63a 792  10% 62 7.9 121
DPHR 66a 58 1082 G8a  86a 126ab 67 72 117
Mean 14.1 129 160 104 115 137 100 122 148
Sept  NT 120bc  20.8c 2362 l42¢  153b  166b 131 181 201
CHP 124bc 208 217a  121b 1286 143al 123 168 18
cu 143c  159ab  219a 138 146b 1566 141 153 188
DP 11.0ab ~ 1636 2302 85ab 932  [13a 98 128 172
DPH {22bc  157ab 2152 7.2a  86a  103a 97 122 159
DPHR 878 Illa 169 7la  83a 1253 128 97 147
Mean 11.8 168 214 105 13 134 120 142 175

* Sampling was done in the last week of cach month.
NT =No tillage, CHP = Chisel ploughing, CU = Cultivator. DI’ = Disc ploughing,
DPH = Disc ploughing + harrow, DPHR = Disc ploughing + harrowing + ridging.
** Yalues are means of 3 replications with 2 sub-samples per plot.
In each column and each month, means followed by the same letier are not significantly different at P<(.03 using
Duncan's New Multiple Range Test.

Table 4. Effect of tillage method on mean** cone index (MPa) at different depths

Month  Tillage Year | Year 2 Mean
Method Sotl depth (cm) Soil depth (cm) Soil depth (cm)
7 14 21 7 14 21 7 14 21
July* NT+ 0.25¢ 04lab  1.03b  027p  0.9ib 1.29¢ 026 066 116
CHP 0.21bc  050b  09%9a  022b  101b 1236 022 076 112
CcuU 0.14ab  0.81c 150 023b 09350 130 019 0.88 140
DpP O.1lab 036a D65a 0206 0.84b 1.09b 016  0.60 087
DPH 0.08a 0.26a 0.62a 021b 0.73at 0.20b 015 050 091

DPHR 0.05a 043ab 0.84 0.104 0.33a 0.78a 008 049 081
Mean 0.14 (.46 0.954 021 0.83 0.99 018 0.65 105

Aug NT 0.20b 0.31c 0.56b 0.31b 0.52a 1.09a 0.26 042 083
CHP - 0.18b (.26bc  0.39ab  0.28b 0.82b I.2tak 023 034 0380
CU © 019 0.29¢ 0.42ab  0.25b 0.91b 1.28b 022 060 085
DP 009 0.12a 0.23a 0.18b 0.72b  1.1lab 014 042 068

DPH 0.03a 0.17ab  04lab 0.17ab  0.69ab 1.02a 010 043 072
DPHR 0.04a 0.11a 0.38ab  0.12a 0.75b 0.98a 008 043 (.68

Megan 0.12 0.21 .40 022 0.74 112 017 047 076
Sept NT 0.30b 0.50b 0.73b 0.24b 0.48b 0.87b 027 049 081
CHP 0.23a 0.46b 0.76b 0.20b 0.92¢ 0.76b 022 069 076
cu 0.31b 0.52b 1.10¢ 0.23b 0.49b 0.69b 007 0351 083
DP 0.17a 0.22a 047a 0.1ta 03tab 05ta 014 027 049
DPH 02la 0.52b 0.69b 0.09a 0.29a 0.48a 015 041 039

DPHR 0.21a 0.52b 0.69b 0.09a 0.29a 0.48a 045 QAL 0.59
Mean 0.23 0.46 0.74 0.16 0.46 0.63 016 046 0.68
* Sampling was done in the last week of each month.
+ NT =No tillage, CHP = Chisel ploughing, CU = Cultivator, DP = Disc ploughing.
DPH = Disc ploughing + harrow, DPHR = Disc ploughing + harrowing + ridging.
** Values are means of 3 replications with 2 sub-samples per plot.
In each column and each month, means followed by the same letter are not significantly different at P<0.05 using
Duncan's New Multiple Range Test.
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Table 5: Effect of tillage method on mean** soil water content (% w/w) at different soil depths.

Tillage Year 1, Year 2 : Mean
Month ~ Method Soil depth {cm) Soil depth (em) Soil depth (cm)
7 l4 21 7 14 21 7 14 21
July* NT+ 6.80 9.3b 9.0a 10.3b 11.4b 12.8b 8.6 10.4 10.9
CHP 6.5b 7.lab  8.8a 9.7ab 9.9ab 10.5ab 8.1 8.5 9.7
cu 7.6b 8.6b 8.5a 10.1b 9.5ab 11.2ab 89 9.4 9.9
DP 6.2b 3.7a 7.5a 9.1ab 9.8ab 10.2ab 7.7 7.8 8.9
DPH 5.8b 5Ja . 83a 8.5a 8.9a 9.4a 7.0 7.0 8.9
DPHR 4.5a 5.4a 73a 8.1a 8.6a 9.2a 0.3 7.0 83
Mean 6.23 6.87 823 9.30 9.68 10.60 7.77 8.30 9.43
Aug NT 5.6b 6.2b 7.4b 8.6b 8.9 9.2a 7.1 7.6 83
CHP 5.3b 6.8b 7.0b 8.1ab 8.4ab 8.9a 6.7 7.6 8.0
Cu 5.0ab  5.9b 6.lab. 7.9ab 80ab  3.4a 6.3 7.0 73
bp 4.7a 32b S.8a 6.6a 7.1a 7.5a 5.7 6.2 6.7
DPH 3.9a 3.8a 4.2a 6.2a 7.8a 7.9a S 5.8 6.1
DPHR 3.8a 3.9a 4.7a 6.1a 6.6a 7.0a 5.0 53 5.9

Mean 4.72 530 587 7.25

Sept NT 8.7b 12b  f0lc 12.2b
CHP 8.9b 93ab  99hc  11.8b
U 9.0b 96ab 9 lbc [1.7ab
DP 9.0b 7.9a 9.5bc  11.0ab
DPH 79ab  Boab - Beab  10.1a
DPHR 6.2a 7.9a 7.2a 9.8a
Mean 49.7 9.08 9.07 L1t

7.80 815 . 6.02 6.58 7.05

12.6b 12.9a 10.5 119 (R
24a . 124a 10.4 10.7 it.2
12.9a 12.9a 10.4 110 1.0

12.0a 12.0a 10.0 9.5 10.8
10.7a 10.7a 9.0 101 9.7
11.0a 11.0a 8.0 9.1 9.1

11.93 11.98 9.72 !O.38 10.55

* Sampling was done in the last week of each month,

+ NT =No tillage. CHP = Chisel ploughing. CU = Cultivator. DP = Disc ploughing.
DPH = Disc ploughing + hatrow. DPHR = Disc ploughing + harrowing + ridging.
*# Values are means of 3 replications with 2 sub-samples per plot.

In each column and each month. means {ollowed by the same letter are not significantly different at P<0.03 using

Duncan's New Multiple Range Test.

200
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NT CHP Cu

DP DPH DPHR

OYear1 BYear2

Fig. 2: Effect of tillage method on weed control, NT = No tillage, CHP = Chisel plough, CU = Cultivator,
DP = Disc plough, DPH + Disc plough + harrow, DPHR = Disc plough + harrow -+ ridger

served with the conservation tillage practices, four
:eks after planting (WAP).The highest weed growth
§ obtained with NT, followed by CU, CHP, DP, DPH
d the least was obtained with DPHR. Thus, it is clear
it as mechanical cultivation decreased, the need for

more frequent weeding increased. The conventional till-
age practices performed better in weed control because
of the soil inversion and pulverization which exposed
the weeds and their root/seeds. By the time the disc was
" used, followed by the harrow and then the ridger, the
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Fig. 3. Effect of tillage method on germination (%) of sovbean. NT = No tillage, CHP = Chise! plough, CU =
Cultivator, DP = Disc plough. DPH + Disc plough + harrow. DPHR = Disc plough + harrow + ridger, DAP = Day

after planting.

weeds were completely destroyed, making it less likely
for more weeds to germinate, thus the less weeds
obtained after 4 weeks. In the case of conservation till-
age; the weeds were initially completely killed by the
herbicide butf after a few weeks they were up again. The
relative poor performance of conservation tillage prac-
tices in weed control has been reported by other
researchers (Hayes, 1982; Young, 1983). This is why in
most cases; the herbicide application is combined with

mechanical cultivation after a few weeks. This also
underscores the need for more research into more effi-
cient means. of controlling weeds in conservation tillage
systems without excessive use of herbicides which may
cause environmentaf probiems. \

» ﬁ
Tillage Effects on Soybean Growth and Yieid

Soybean germination was affected significantly by till-
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Fig. 4:

Effect of tillage on height (cm) of soybean. NT = No tillage, CHP = Chise! plough, CU = Cultivator, DP=

Disc plough. DPH + Disc plough + harrow. DPHR = Disc plough + harrow + ridger. DAP = Days after planting.

age method as shown in Fig.3. Beler crop establish-
ment was obtained with conservation tillage practices
than conventional tillage. The general order of variation
was CHP >NT>DP>CU>DPH >DPHR. The better
performance of conservation tillage practices is attrib-
uted to the better moisture conservation (Tabic 35)
observed with conservation tillage.

In general, soybean height monitored at vari-
ous growth periods (26, 41, 54, 69 days after planting,
DAP) were higher with conservation tillage practices
than conventional tillage as shown in Fig.4. This better
performance can be attributed to the better germination
obtained with the conservation tillage practices. It can
also be linked to the higher moisture associated with
conservation tillage practices, and to the beneficial

effects of mulching.

The effects of tillage methods on vield ot soy-
bean are shown in Fig 5. The highest yield of soybean
was obtained with disc +harrow +ridge (DPHR) in Year
|. This was followed by DP, DPH, CHP, NT and CU.
In Year 2, the highest yield was obtained with DPH fol-
lowed by CU, DP, CHP, DPHR and NT. For the mean
of the two years, the order of variation was
DPH>DPHR >DP>CU>CHP>NT. Thus, we can
see that the conservation tillage practices performed
well in terms of yield. In fact, analysis of variance (not
shown) did not show any significant differences in the
vield obtained from the different tillage systems.
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Fig. 5: Effect of tillage method on yield (kg/ha) of soybean, NT = No tillage, CHP = Chisel plough, CU =
Cultivator, DP = Disc plough, DPH + Disc plough + harrow, DPHR = Disc plough + harrow + ridger.

Overall Performance

From the results presented above, no-tillage and other
soil conservation tillage practices exhibited better mois-
ture conservation. However, they exhibited higher soil
strength than conventional tillage practices. The yield of
soybean from conservation tillage was comparable to
that from conventional tillage. In overall performance
(soil properties, crop growth, and crop vield), the two
extremes of no-tillage and conventional tillage per-
formed worse than the other conservation tillage meth-
ods. It is therefore recommended that for the this
location, any of the conservation tillage practices (except
no tillage) can be used to obtain good crop establishment
and vield and at the same time conserve soil, water and
enecrgy.

CONCLUSION

Four conservation and two conventional tillage practices
were evaluated for two years to determine their effects
on soil physical properties, establishment and yield of
soybean. In overall performance, the conservation till-
age practices of cultivator (CU), chisel ploughing
(CHP) and disc ploughing alone (DP) are recommended
for this crop and soil, in this zone.
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