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Abstract

Background and Objectives

High degree of evaporation from soil surface (due to high temperature of environment and low
relative humidity), poor soil organic content and instability of soil structure are considered
indicators of arid regions of Iran. It seems that in a regional management, conservation of plant
residues with irrigation operations in the absence of a negative effect on yield can be used as a
way to improve the above-mentioned conditions. The management of plant residues has been
interesting to researchers in recent decades due to its various effects on the physical, chemical
and biological properties of soil. On the other hand, protective tillage can help to maintain more
soil moisture, reduce erosion and less use of agricultural machinery, thereby achieving
sustainable agriculture and reducing costs. This research was conducted to investigate the effect
of application of wheat residues and green manure along with different tillage systems on corn.

Materials and Methods

This experiment was conducted in Shush, Khuzestan Province in 2015-2016, as strip-plot in
randomized complete block design with three replications. The main treatment consisted of
conventional and minimum tillage methods. The sub-plot treatment applied mulches such as
wheat residue, two types of green manure (mung bean (Vigna radiata L.) and cowpea (Vigna
unguiculata L.)) and control (no fertilizer application). The characteristics in this research
included grain yield, biological yield, number of rows in corn, number of kernels per row, 100
grains weight, and weed growth indices (density, variety and dry weight in two stages: 4 to 6 leaf
and maturity of corn).

Results

Maximum grain yield of corn was obtained in wheat residue (10399.27 kg ha™). Also, there was
no significant difference in plants treated with green manure of cowpea (10013.49 kg ha™). The
lowest economic yield was seen in control (7382 kg ha™). Similar to grain yield, the highest
biological yield of corn occurred with application of minimum tillage (16139.14 kg ha™), wheat
residue (17170.89) and cowpea green manure (16790.37 kg ha™). Besides, the best treatment to
reduce the number, variety and dry weight of weeds, was achieved with green manure in
minimum tillage. Based on the results, the dominant weed of the field in conventional tillage in 4
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to 6 leaf stage was physalis (Physalis alkekengi) while it was common purslane (Portulaca
oleracea) in the minimum tillage. In maturation of corn, both in conventional tillage and
minimum tillage, the dominant weed was physalis, which had the highest dry weight of weeds in
every stage.

Discussion

Based on the results of this research, application of wheat residues and cowpea green manure
combined with minimum tillage can be a suitable way to increase corn yield and reduce weed
diversity and biomass in sustainable agriculture.

Keywords: Conventional tillage, Weed density, Wheat residue
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Table 1. Some of the soil physical and chemical properties

EC Total N P

K

Clay Silt Sand

Sample  gem?  PH (0n)  (mokg?) (mokeh () (%) (0) () owre
Control 2.0 7.57 0.18 9.3 140 0.47 36 48 36 Si.L
Mung bean 3.1 7.45 1.02 7.3 131 0.56 24 48 28 Si.L
Cowpea 2.2 7.68 1.13 20.7 149 0.68 24 50 36 Si.L
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Table 2. Analysis of variance of experimental treatments on yield and yield components of corn

Grainrow Kernel number

S.0.V. df number per row 100 Grainsweight ~ Grainyield  Biological yield
Block 2 0.108 1.033 8.68 827243.61 2382095.55
Tillage (A) 1 0.54" 2.535"™ 0.677™ 811397.1"™ 5582550.53"
Error (a) 2 0.024 0.496 9.22 1127060.27 3261030.52
Green manure (B) 3 0.709"™ 38.009™ 13.011™ 10791642.86  20463486.60
Error (b) 6 0.191 0.797 3.694 404244.45 1097545.60
AxB 3 0.47"™ 2.138™ 4.69™ 1032752.68™ 1881023.21™
Error 6 0.109 0.546 4.916 217519.43 879240.32
C.V. (%) 2.65 241 6.81 5.02 5.99

ns,** and *: are non-significant and significant at 1 and 5% probability levels, respectively.
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Table 3. Comparison of the average of maize growth indices under the influence of tillage treatments

and type of green manure

Treatment

Grain row Kernel number 100 grainsweight Grain yield

Biological ¥ield
)

number per row @ (kg ha®) (kg ha”
Tillage Conventional tillage ~ 12.31° 30.47° 32.72° 9097.82° 15174.84°
Minimum tillage 12.60° 31.12° 32.38 9465.56° 16139.42°
Control 12.08% 27.05° 30.59% 7382.01° 13080.17°
Green Cowpea 12.77% 32.23° 32.80° 10013.48° 16793.37*
manuer Mung bean 12.42* 31.98% 32.22° 9331.98° 15583.1°
Wheat residue 12,732 32.32% 36.16° 10399.272 17171.89°

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 4. Comparison of the interactions between tillage treatments, wheat residue and green manure
on weeds density (plant.m™) and dry weight (3.m™) in 4 to 6 leaf of corn

4106 leaf

Treatment Physalis Cleome Johnson grass
Density Dry weight Density Dry weight Density  Dry weight

Control 473.33° 53.41° 5.33° 1.08° 2.67%" -

Conventional ~ Cowpea 113.33% 17° 0° 0° o° -

tillage Mungbean  240° 33.53" 0P 0° 0° -

Wheat residue ~ 186.67™ 14.96% 0P 0P 0" -

Control 73.33¢ 4.173% 30.67° 8.43? o° -

Minimum Cowpea 58.67° 7.16%% 2.67° 0.44° 0° -

tillage Mungbean ~ 29.33° 3.187% 0° 0° 0° -

Wheat residue ~ 17.33° 0.67° 2.666" 0.24° 6.667° -

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.

Table 5. Comparison of the main effects between tillage treatments, wheat residue and green manure
on weeds density (plant.m™) and dry weight (3.m™) in 4 to 6 leaf of corn

410 6 leaf
Treatment Common pursalan Purple nutsedge Johnson grass
Density Dry weight Density  Dry weight Density Dry weight

Conventional tillage 92.33° 16.21° 8.3 1.43% - 0.79°
Minimum tillage 52.67% 5.81° 0? 0? - 0.06%
Control 130.67° 8.3 14.67° 2.71% - 1.59%
Cowpea 73.33° 18.64% 0? 0? - 0?
Mung bean 66.67" 16.57° 0? 0 - 0
Wheat residue 19.33° 2.51° 2° 0.15% - 0.13

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.

Table 6. Comparison of the main effects between tillage treatments, wheat residue and green manure
on weeds density (plant.m™) and dry weight (g.m™) in maturation of corn

Maturation of corn

Treatment Common pursalan Purple nutsedge Physalis
Density Dry weight Density  Dry weight Density Dry weight

Conventional tillage 0.33° 0.09° 0? 0 1122 -
Minimum tillage 0.67° 0.51° 10.672 21.6° 33.33° -
Control o? o? 21.33° 43.2° 86° -
Cowpea o? o? 0 0 79.33% -
Mung bean o? 0? 0? 0? 62° -
Wheat residue 28 1.212 0 0 63.33° -

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 7. Comparison of the interactions between tillage treatments, wheat residue and green manure

on physalis dry weight (g.m™) in maturation of corn

Conventional tillage

Minimum tillage

Treatment Dry weight Dry weight
Control 342.133° 262.667"
Cowpea 270.667° 369.333%
Mung bean 266.667" 362.667°
Wheat residue 189.733° 140.4°

Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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