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ABSTRACT

To investigate the effects of mycorrhizal fungus on competitive relations between wheat (Triticum aestivum) and
weeds, two separated factorial experiments based on a completely randomized design were carried out at greenhouse
conditions in Karaj, during 2017-2018. The factors of the 1% experiment were wheat and six weed species and two
levels of mycorrhiza inoculation (with and without fungus) and that of the 2™experiment were pure stand of wheat,
wild oat and rye and mixed cropping of wheat with wild oat and wheat with rye, and two levels of mycorrhiza
inoculation (with and without fungus). In the 1%experiment, mycorrhizal growth response of shepherd's purse
(Capsella bursa-pastoris), bunchgrass (Phalaris minor), Londonrocket (Sisymbrium irio), perennial ryegrass (Lolium
rigidum) and wheat were 18, 19.5, 23, 38 and 41 percentage, respectively and that of Rey (Secale cereale) and wild
oat (Avena ludoviciana) were -29.28 and -22.40 percentage, respectively. In the 2™ experiment Rye and wild oat
competition in non-fungus inoculated treatment reduced wheat dry weight by 41.58% and 51.4%, respectively. In the
presence of fungus, wheat dry weight in competition with rye and wild oat, increased by 43.10% and 47.11%,
respectively. In pure stand of wheat in the presence of fungus, wheat yield was 5.51 g/plant, which increased by
51.79% in comparison with non-application of fungus. The results of this research indicate that if the dominant weeds
in the wheat fields, are non-mycorrhizal, or their mycorrhizal growth response is negative, the application of
mycorrhizal fungi can reduce the damage of those weeds.
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Table 1. Plant species in experiments 1 and 2 with the
respective common name and family

Plant species Family
Triticum aestivum L. Poaceae
Avena ludoviciana Durieu. Poaceae
Lolium rigidum Gaud. Poaceae
Phalaris minor Retz. Poaceae
Secale cerealeL. Poaceae

Brassicaceae
Brassicaceae

Capsella bursa pastoris L.
Sisymbrium irio L.
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Table 2. Some physical and chemical characteristics
of the used soil in the pots

Soil EC H TotalN K P (ppm) Oc.
texture  (dsm?) P ) (ppm) PP (%)

Sandy
loam 293 710 100 514 1946 110
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2. Mycorrhizal growth response
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Figure 1. Root colonization percentage in wheat and weeds by Glomus mosseae in pot experiment. Data indicate
means + standard deviations.
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Figure 2. Mycorrhizal growth response of wheat and six weed species to mycorrhizal colonization in experiment 1
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Figure 3. Percentage of root colonization by AMF with roots of wheat in monoculture (W), rye in monoculture (S),
wild oat in monoculture (A), wheat in competition with rye (W+S), wheat in competition with wild oat (W+A), rye in
competition with wheat (S+W) and wild oat in competition with wheat (A+W).
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Figure 4. Total biomass of wheat and two weed species in pure stand of wheat (W), pure stand of rye (S), pure stand

of wild oat (W), wheat in competition with rye (W+S), wheat in competition with wild oat (W+A), rye in competition
with wheat (S+W) and wild oat in competition with wheat (A+W).
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Table 3. Analysis of variance (means squares) for effects of fungus and inter specific competition of wild oat and rye
on yield and yield components of wheat

Number of spikes Number of seeds Total Seed Mean kernel
S.0.v df . . . .

per plant per spike weight weight weight
Fungi (F) 1 5.125" 229.637 69.197 4537 28.67
Competition (C) 2 12.54™ 445.30™ 191.14™ 16.29™ 349.36
FxC 2 0.04™ 7.23" 16.77" 1.147 2917
Error 24 0.183 2.53 0.57 0.037 1.47
Cv. (%) - 11.41 4.75 6.74 6.62 3.68
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Table 4. Mean comparison of biological yield, seed yield, 1000-grain weight, number of seeds per spike and number
of spikes per plant of wheat, under different levels of fungi and wheat (W), wheat+ rye (W+S) and wheat+ wild oat
(W+A) competition

Fungus Competition Biological yield Seed tield Mean kernel weight ~ Number of seeds Number of
(g/plant) (g/plant) (g/kernel) per spike spikes per plant

W 13.21+0.46a 3.638+0.15a 0.038 +0.0008 a 37.60+£0.62 a 453+0.36a

Un-inoculated W+S 8.28+0.32b 2.086+0.59b 0.030 + 0.0009 b 28.00+0.92b 256+0.19b
W+A 756+0.13b 1.876 £0.52¢c 0.028 + 0.0009 ¢ 26.60 + 0.68 b 2.92+036b

w 19.21+0.65a 5514+0.18a 0.041 +0.0005 a 44.80+0.86a 551+022a

Inoculated W+S 10.20£0.28 b 2272+0.12b 0.031 +0.0005 b 31.80+0.89b 330+0.19b
W+A 8.74+023¢c 2506+0.34b 0.029 + 0.0004 b 32.20+0.73b 3.68+0.12b
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