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Evaluation of the effect of integrated weed management on
quantitative and qualitative characteristics of corn, weed density and
biomass under Dehloran climatic condition
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Table 1. Average plant density, relative uniformity, relative density and relative importance of
weed species in the corn field (control farm)

o g1 o515 pSlee s o b p 455 Syl L5 wwl
o &yo Sopd Relative el 051 o Relative
Weed species ' . . Relative density  Frequency of importance of
Plant per m* uniformity Spec(iles at ?arm species
Cyperus difformis 5.2 16.67 14.61 13 9.75
Physalis divericata 4.4 12.82 12.36 11 8
Amaranthus 6.8 7.69 19.10 17 10
retroflexus
Chenopodium album 3.6 5.13 10.11 9 5.5
C.murale 2.4 7.69 6.74 6 4.5
Sorghum halepens 4 3.85 11.24 10 5.75
Portulaca oleracea 2 12.21 5.62 5 27.5
Echinpchloa crus- 2 15.38 5.62 5 55
gali
Setaria viridis 1.6 8.97 4.49 4 3.75
Hibiscus trionum 1.2 7.69 3.37 3 3
Digitaria sanguinalis 24 10.26 6.74 6 5
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Table 2. Analysis of variance (mean squares) for weed density and biomass in the corn field

Oy e EEESS s ile o513 s ile Sas g
Source of Degree Density Dry weight
variations of of of
freedom weeds weeds
<
’,’5“ , 2 516.61" 1004617*
Replication
5585 &
g»ef 1 1233.53* 1339818™
Tillage
s
? 2 25.44 40858
Error a
l 5 * ok
o5 2 253.67" 328913
Density
145% 63565 15
et 2 62.18" 82678"
Tillagex density
b s
8 19.22 23715
Error b
5 cale
,_,.5. . 1 216.73* 104309"
Herbicide
DS ilex )56 *
1 57.94 13541
Tillagex herbicide
S Calex oS5
WSSl 2 21.14 13373
Densityx herbicide
LSl oS¢ 53,5515
2 19.77 20872
Tillagex densityx herbicide
17N
¢ 12 7.13 14836
Error ¢
(12)9) Sy gy
11.89 14.59
CV (%)
eoyd S5 g gy Jleind daw )3yl gne g ci 4 T ®
* and ** significant at 1% and 5% probability levels.
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Fig 1. Comparison of the sliced interaction effect of tillage and plant density on number of
weeds in the corn field
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Fig. 2. Comparison of the interactions between tillage x herbicide on weed density
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Fig 3. Comparison of the sliced interaction effect of tillage and plant density on dry weight
of weeds in the corn field
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Table 3. Analysis of variance (mean squares) of quantitative characteristics of corn.

Ol yposs zaio RSN

I s 4ils sl

3 Cud S L HEY 5]
Source of Degree &l 5 Slos ""]:)511?0 J)ﬂ;& be U»tu Kt Seed
variations of Grainyield =~ i(z:%(llca iil(;gexs One(—ihunfirlel:d number
freedom y seed weight in ear
1,5
’,’5“ . 2 12.491* 254.70* 17.541  1.7268* 2254.3+
Replication
3 (5N s
s 1 803.439" 9448.16™  58.850™  0.1835 14564.1
Tillage
19
a 2 4.727 17.25 3.529 1.7218 351.0
Error a
s )
“’s”. 2 8.778* 1176.53  41.751"*  2.2835™ 2054.7¢
Density
5%, ¢5y05 & s
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b s
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,“““( x“”f , 1 60.140** 88.33 4433 0.0090 155.0
Tillagex herbicide
58 calex oS5
“’.S “’S’f . 2 4.065 28.98 4.409 0.6960 37.1
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) Sl . 30.227 120.30 21.812"  0.0924 7.4
Tillagex densityx herbicide
s
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Error ¢
IR WE U
(129) et a5 6.221 3.696 3.438 4.521 7.887

CV (%)

B
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* and ** significant at 1% and 5% probability levels.
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Fig 4. Comparison of the sliced interaction effect of tillage, plant density and herbicide on corn grain yield
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Table 4. Analysis of variance (mean squares) of qualitative characteristics of corn.
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Introduction:

Crop damage caused by weeds is more than crop failure due to pests and diseases.
As a consequence, half or more of farmers" efforts is directed towards weed control
(Rashed-Mohassel et al.,2001). Weeds inflict damage to crops through competition
for light, water and nutrients, as well as via exerting allelopathic effects, leading to
crop loss and decreased yield quality and quantity, which, in turn, results in losses
among farmers (Zand et al., 2002). Weed control is of significant importance in
corn production, particularly, during the early stages of corn growth when weeds
can naturally outcompete young corn stands. Increasing crop density can be used
as an effective factor to enhance availability of resources for crops in competition
with weeds. With increased corn density, growth and seed production ability of
weeds are diminished in the production system (Bayat et al., 2009). Application
of chemical herbicides is a major way to curb weeds in crop production systems.
However, excessive use of herbicides can pollute environment and contaminate
underground water and put the health of humans and animals in jeopardy. Hence,
integrated management of weeds is considered to be an important approach in
terms of reducing consumption of chemical herbicides. The present study was
conducted to evaluate the role of integrated weed management practices in the
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control of weeds in the corn field as well as its effects on corn yield performance.
Materials and Methods:

Integrated weed management in corn (Cordona variety) was studied in an
experiment conducted in 2016-2017 growing season in Dehloran region, Ilam
province, Iran. The experiment was performed in split-split plots based on a
randomized complete block design with three replications. The main plot was
tillage systems with two levels (tillage (cultivator) and no-tillage), corn density
at three levels (65, 75 and 85 thousand plants per hectare) assigned to sub plots,
and two herbicide applications (herbicide and no- herbicide) in sub-sub plots.
Frequency and density of weeds, dry weight grain yield, biological yield, harvest
index, 100 seed weight, grain number per ear, protein percent, fiber and ash were
measured. The data from the experiment were analyzed using SAS ver. 9.4 and
all the figures were drawn by Excel. Means were compared by LDS test at 5 %
probability level and interaction effects between traits were sliced.

Results and Discussion:

Small-flowered nutsedge (5.2 plants m?), ground cherry (4.4 plants m?), and
redroot pigweed (6.8 plants m?) were found to be dominant weed species in the
field. Increasing the corn density from 65 to 85 thousand plants m~led to a reduction
0f 102% and 129% in weed density and biomass, respectively. The results showed
that weed density and biomass were decreased by inter-row tillage system. The
highest grain yield (5720 kg ha') was associated with the highest maize density +
herbicide + tillage treatments. Inter-row tillage increased biological yield of maize
by 17% as compared to non-tillage. The highest protein content of grain (9.78%)
was obtained at 75000 plants m?density using herbicide. Fiber and ash percentage
were higher at higher densities with the application of tillage and herbicide. The
greatest harvest index (52.88 %) was achieved with no tillage treatment, 65000
plants m?density and herbicide application. The lowest harvest index was related
to tillage treatment, 85000 plants m? density and no herbicide application. The
highest corn grain fiber content was recorded from tillage treatment and herbicide
use when sowing density was 85000 plants m, which did not show any significant
difference with sowing densities of 65000 and 75000 plants m-2.

Conclusion:

Our results showed that increase in planting density of corn reduced the number
and dry weight of weeds. This could be a suitable strategy as an alternative to
the excessive use of chemical herbicides, which causes a lot of environmental
issues. Also, it was observed that tillage practices resulted in reduced density and
dry weight of weeds. Therefore, inter-row tillage could be used to keep the weed
population at the lowest level throughout the growing season.
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