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Table 1- Main characteristics of dominant weeeds in the field
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Weed species  Common name Scientific name Family Photosynthetic pathway
8 adyy o>zl Redroot pigweed  Amaranthus retroflexus L. Amaranthaceae Ca
w2l 3 Foxtail millet Setaria viridis L. Poaceae Cs
Sy Field bindweed Convolvulus arvensis L. Convolvulaceae Cs
0 ke Pigweed Chenopodium album L. Amaranthaceae Cs
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Table 2- Analysis of variance for the effect of canola green manure and sunflower density on density and biomass of A.retroflexus, C.
album, S. viridis, C. arvensis and total weeds in three weeks after emergence
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Density . ¥ Density . ¥ Density . ¥ Density . ¥ Density . ¥
Biomass Biomass Biomass Biomass Biomass
‘S Kok Kk ok kK kK
Repli Z:tion 2 12.10 0.60 070"  0.06™  12.10 0.48 210  0.24m 8grs 8
Gree}:r:i nure 1 9.30" 133" 56.80"  3.38" 0.80" 0.37" 88.80"" 512" 1352  67.20"
Ea 2 0.70 0.06 1.05 0.001 0.72 0.02 0.38 0.08 54.10 2.10
Pl;fdfr'f_t 2 2607 009"  2.80™ 008" 050"  0.02° 150 048" 280"  0.10%
sity
J‘!La:-a)s‘ * * * * * * kok
eraction 2 2.80™ 0.24 4.20 0.16 5.05 0.20 3.30m 0.63 740 7.05
Eb 8 1.02 0.04 1.05 0.07 1.02 0.04 2.70 0.12 60.10 0.79
CV (%) - 6.40 7.28 10.05 13.90 9.80 9.81 13.80 14.60 10.40 12.26
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ns, * and ** are non-significant and significant at the 0.05 and 0.01 of probability level, respectively.
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Figure 1- Means comparison for the effect of non using (No-GM) and using canola green manure (GM) on A. retroflexus, C.
arvensis and total weeds density in three weeks after sunflower emergence
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Figure 2- Means comparison for the effect of using (GM) and non using (No-GM) canola green manur and sunflower density
(6, 8 and 10 plants.m) on C. album and S. viridis density in three weeks after emergence
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Table 3- Mean comparison for the effect of canola green manure x sunflower density interaction on biomass (g/m?) of A.
retroflexus, C. album, S. viridis, C. arvensis and total weeds in three weeks after emergence
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, ke o995 b . o
o 395 (@poyio &) 1. 8,5 dakuw o 2lg) @3 S Js
Green manure Density C. album S. viridis C. arvensis Total
> A. retroflexus
(plant.m)
Rakdis 6 3.50° 2.702 2.302 3.30° 17.50¢
Without green manure
8 3.40% 2.30° 2.30° 3.10% 15.80°
10 3.10%¢ 2.20° 1.96" 2.30° 15.60°
Rkl 6 3.00% 1.70° 2,108 2.00% 12.90¢
With green manure
8 2.90¢ 1.50° 1.90° 2.06" 13.30°
10 2.40¢ 1.50° 1.70° 1.50° 11.169
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Means within a column followed by the same letters are not significantly different based on LSD at o= 0.05.
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Table 4- Analysis of variance for the effect of canola green manure and sunflower density on density and biomass of A. retroflexus, C. album,
S. viridis, C. arvensis and total weeds at the time of flowering
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- w33l A. retroflexus C. album S. viridis C. arvensis Total
St b 3} b 3} Connnt
o515 S5 e SIS o515 w15
SHeAY df . 0395 i _ 4 0395 4 0395 . Y
Density . Density Biomass Density . Density . Density .
Biomass Biomass Biomass Biomass
)|)§, . 2 16.60%* 553#* 6.20* 80" 6** 131 9.70** 142 254 3769**
Replication
s 1 180.50*  2348*  6050**  819*  220.50°  2182**  138.80%  2343**  4672**  72936*
Green manure
Ea 2 0.60 19 2.60 39 0.66 29 2.05 47 11 661
g Sl 2 2610 424+  1080**  151* 1550 258+  10.70* 203+  5l6** 7867
Plant density
J{Bjﬁ)—"l i #* #* #*
" 2 2.10° 42 4.60* 37 1.50 42%= 2.70 34 77 1138
Interaction
Eb 8 0.33 9 0.36 8 0.33 5 0.47 6 9 129
CV (%) - 6.70 7.80 8.10 10.03 6.29 7.30 8.35 10.90 7.17 8.90
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ns, * and ** are non-significant and significant at the 0.05 and 0.01 of probability level, respectively.
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Table 5- Mean comparison for the effect of canola green manure x sunflower density interaction on density (plant/m?) and
biomass (g/m?) of A. retroflexus, C. album, S. viridis, C. arvensis and total weeds at the time of flowering
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- Density A. retroflexus
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Table 6- Analysis of variance for the effect of canola green manure and plant density on density and biomass of A. retroflexus, C. album, S.
viridis, C. arvensis and total weeds at the time of sunflower maturity
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Table 7- Mean comparison for the effect of canola green manure x plant density interaction on density (plant/m?) and
biomass (g/m?) of A. retroflexus, C. album, S. viridis, C. arvensis and total weeds at the time of sunflower maturity
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Figure 3- Comparison of using and non-using of canola green manure and sunflower density on weed control efficiency for A.
retroflexus, C. album, S. viridis, C. arvensis and total weeds at the different sampling times
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Figure 4- Means comparison for the interaction effect of weed management (weed free and weed infested with using (GM)

and non using (No-GM) canola green manure) and plant density (6, 8 and 10 sunflower plants.m?) on sunflower yield
Means followed by the same letters are not significantly different based on LSD at a= 0.05.
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Introduction: Weeds are the most important limiting factor in agricultural systems and if they are not
controlled, crop yields can be reduced up to 90% depending on the competitiveness of weeds and between 10
and 100% according to some literatures. One of the benefits of green manures is their ability to suppress weeds.
Also, a higher crop density can reduce the biomass of weeds by reducing the amount of available light. Green
fertilizers are plants cultivated in order to improve physical, chemical and biological soil properties and provide
the necessary nutrients for the optimal crop growth. The use of different types of green manure is a suitable
management for sustainable production in all agricultural ecosystems. In this way, the highest amount of light
reaches to the crop and the least amount reaches to the competing weed. Increasing crop density can be an
effective way to increase crop share of total source inventory and reduce weed dry weight. Rapeseed plant with
allopathic substances in addition to food and medicinal uses, is also known as a weed controller providing a
suitable environment for growing other plants by controlling weeds. This experiment was, therefore, performed
to investigate the effect of canola green manure and planting density on weed control and sunflower yield.

Materials and Methods: the present study was conducted as split-plot design based on randomized
complete block with three replications at the Research Farm of the Bu-Ali Sina University in 2015-2016 growing
season, to evaluate the effect of canola green manure and crop density on weeds dynamic and sunflower yield.
Weed free, using and non-using canola green manure were set as main-plots and sunflower densities (6, 8 and 10
plants.m?) were considered as sub-plots. Rapeseed was mixed with soil at the beginning of flowering stage and
after two weeks, sunflower was planted in the main plots with the desired planting densities. The amount of
rapeseed biomass at the time of return to the soil was about 6250 kg of shoot dry matter per hectare. In each sub-
plot, six rows with five meters long were planted. Weeds were sampled to determine their density and dry weight
in three stages (three weeks after emergence, flowering and physiological maturation of sunflower) with three
replications by 1 x 1 m? quadrat. Weeds were counted by species and their biomass was measured after drying
for 72 hours in an oven at 80 °C. Also, two square meters were taken from each experimental plot after applying
the margin effect (one row on both sides and half a meter from the top and bottom of the planting row) so as to
measure the yield of sunflower seeds. Weed control efficiency index was used to evaluate the ability of green
manure and plant density in controlling weed of sunflower field. Data analysis was done by SAS ver. 9.1 and
comparison of means was performed using LSD test at the significance level of 95%.

Results and Discussion: Maximum weeds density and biomass were found at the treatment of 6 plants.m2
under non-using green manure. In comparison with this treatment, cultivation of sunflower with 10 plants.m
under using green manure increased weed control efficiency (WCE) up to 79% and decreased biomass of
Amaranthus retroflexus, Chenopodium album, Setaria viridis, Convolvulus arvensis and total weeds up to 70,
76, 99, 92 and 72 %, respectively. Sunflower yield at the 10 plants.m? density was the highest and the same
under weed free and weed infested by using green manure. The interaction effect of treatments on density and
biomass of sunflower field weeds was significant. The highest and lowest density and biomass of weeds were
obtained from uncontrolled at a density of six plants and green manure at a density of 10 plants, respectively.
Also, the highest yield of sunflower seeds (411 g.m™) was attributed to the density of 10 plants in weed control
treatment, which was insignificantly different with the density of 10 sunflower plants in the application of green
manure, which had a yield of 379 g.m. This can be attributed to the role of green manure in controlling weeds,
increasing microbial activity, increasing food mobility and better use of water and nutrients. It seems that at low
densities, the absorption of solar radiation and dry matter production are lower due to the low leaf area. Other
researchers have attributed increased corn yield at high densities to greater uptake of solar radiation by the

1, 2, 3 and 4- Associate Professor in Crop Ecology, Master of Science in Weed Science, Ph.D. Student and M.Sc.
Student in Crop Ecology Department of Crop Production and Plant Breeding, Faculty of Agriculture, Bu-Ali Sina
University, Hamadan, Iran, respectively.

(*- Corresponding Author Email: j.hamzei@basu.ac.ir)

DOI: 10.22067/jpp.2020.32812.0



PR Gl F ojlous FF ol (55,9l aulus g pole) LS cblis 4 pis OVY

canopy.

Conclusion: Since the goal of sustainable agriculture is applying minimum herbicides and alternative
management methods to control weeds, application of green manure and normal crop density can be a good
strategy in this regard. Therefore, sunflower cultivation with density of 10 plant.m? and using green manure
suppressed weeds and produced the highest yield. Therefore, this treatment can help to reduce herbicide
application, and it will be an effective step for promotion of sustainable agriculture.

Keywords: Agronomical methods of weed control, Sustainable agriculture, Mulch, Integrated weed
management



