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Table 2. Fungi associated with cowpea root rot disease.

DS Al egdal) A
(%) (%)

Frequency Appearance
(%) (%) Fungus _hdll
12.13 29.41 Alternaria spp.
10.66 23.53 Aspergillus niger
2.21 11.76 A. parasiticus
2.94 5.88 Aspergillus spp.
5.15 17.65 Fusarium culmorum
147 23.53 F. poae
14.71 17.65 F. solani
16.18 23.53 Fusarium spp.
7.35 17.65 Mucor racemosus
16.91 35.29 Pencillium spp.
37.87 64.71 Rhizoctonia solani
9.93 17.65 Rhizopus stolonifer
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Figure 1. Hypha of R. solani branched at almost right angle
with a narrow restriction near the branch area with a
transverse barrier.
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Table 1. Incidence of cowpea seedlings root rot.
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Figure 2. Effect of R. solani isolates on cowpea seed
germination at different locations.
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Table 4. Effect of different biocontrol agents against R.
solani in vitro.

(%) Lasfii) dpud

Inhibition rate (%) Treatment 4lalaall
0.00 (e28e Nrs-8) 2alill
Control (Nrs-8 only)
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68.61 Sc + Nrs-8
94.64 Tv + Nrs-8
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Table 3. Effect of the R. solani isolates on cowpea seed
germination.

N W i) B

(%) diadl A (9%) Jiad A3
Host 4 ki) Host 4 jhadl)
germination Fungal  germination Fungal
(%) isolate (%) isolate
32.5 Drs-5 100.0 Control 2Ll
62.5 Drs-6 42.5 Nrs-1
67.5 Drs-7 40.0 Nrs-2
55.0 Drs-8 47.5 Nrs-3
425 Drs-9 27.5 Nrs-4
77.5 Drs-10 55.0 Nrs-5
35.0 Drs-11 30.0 Nrs-6
425 Drs-12 40.0 Nrs-7
32.5 Drs-13 12.5 Nrs-8
45.0 Drs-14 52.5 Nrs-9
27.5 Drs-15 50.0 Nrs-10
90.0 Brs-1 60.0 Nrs-11
45.0 Brs-2 35.0 Nrs-12
55.0 Brs-3 37.5 Nrs-13
27.5 Brs-4 30.0 Nrs-14
60.0 Brs-5 40.0 Nrs-15
85.0 Brs-6 55.0 Nrs-16
42.5 Brs-7 45.0 Nrs-17
67.5 Brs-8 52.5 Drs-18
67.5 Brs-9 55.0 Drs-1
22.5 Brs-10 52.5 Drs-2
55.0 Brs-11 77.5 Drs-3
77.5 Brs-12 475 Drs-4
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Table 5. Effect of the biocontrol agents on cowpea seed germination in the presence of R. solani and on the control of cowpea

root rot disease under greenhouse conditions.

Oad) B Al Gigia dd Hlall )
Sl (%) (%) o2l (%)
(=i/g) Disease Disease Host germination )
severity (%) incidence (%) (%) Treatment 4dalzal)
1.31 0.0 0.0 100.0 (8 plna (30 48lna)) Ao sall 0L
Positive control (add sterilized millet only)
0.54 51.3 77.5 67.5 23 ey (Nrs-8) dalludl aalil)
Negative control (Nrs-8 only)
0.55 44.8 65.0 70.0 Bl+Nrs-8
0.61 453 70.0 67.5 Bc+Nrs-8
0.57 41.5 65.0 72.5 Pp+Nrs-8
0.64 44.8 67.5 67.5 Sc+Nrs-8
0.57 41.5 60.0 75.0 Tv+Nrs-8
0.59 41.0 55.0 77.5 Bc+BI+Nrs-8
0.56 40.5 50.0 75.0 Pp+BI+Nrs-8
0.57 44.5 57.5 75.0 Sc+BI+Nrs-8
0.69 38.5 52.5 77.5 Tv+BI+Nrs-8
0.78 44.5 50.0 77.5 Pp+Bc+Nrs-8
0.77 41.5 62.5 75.0 Sc+Bc+Nrs-8
0.76 40.3 60.0 80.0 Tv+Bc+Nrs-8
0.79 41.5 60.0 75.0 Sc+Pp+Nrs-8
0.81 41.3 55.0 71.5 Tv+Pp+Nrs-8
0.80 43.0 57.5 77.5 Tv+Sc+Nrs-8
0.86 39.3 45.0 87.5 Pp+Bc+BI+Nrs-8
0.89 39.5 42.5 85.0 Sc+Bc+BI+Nrs-8
0.90 37.5 40.0 90.0 Tv+Bc+BIH+Nrs-8
0.97 41.5 45.0 87.5 Sc+Pp+Bc+Nrs-8
0.99 40.8 42.5 92.5 Tv+Pp+Bc+Nrs-8
1.06 34.5 40.0 90.0 Tv+Sc+Pp+Nrs-8
1.28 32.8 37.5 90.0 Sc+Pp+Bc+BI+Nrs-8
1.38 23.3 30.0 95.0 Tv+Pp+Bc+BI+Nrs-8
1.34 27.5 32.5 92.5 Tv+Sc+Bc+BI+Nrs-8
1.39 24.3 32.5 95.0 Tv+Sc+Pp+BI+Nrs-8
1.41 20.8 27.5 95.0 Tv+Sc+Pp+Bc+Nrs-8
1.69 0.0 0.0 100.0 Tv+Sc+Pp+Bc+BI+Nrs-8
0.29 17.7 22.9 2.3 LSDg.05
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Figure 3. Effect of different biocontrol agents on the control
of cowpea root rot disease. (A) Negative Control, (B)
Positive control, (C) Five mix treatments Nrs-
8+BI+Bc+Pp+Sc+Tv, (D) Symptoms of root rot disease in
the negative control.
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Abstract
Hussein, S.N. 2019. Biological control of root rot disease of cowpea Vigna unguiculata caused by the fungus Rhizoctonia
solani using some bacterial and fungal species. Arab Journal of Plant Protection, 37(1): 31-39.

Cowpea is a plant susceptible to infection with the pathogenic fungus Rhizoctonia solani, which causes significant economic losses
annually worldwide. 45 isolates of R. solani were isolated from different cropping areas in the middle and south of Irag. Pathogenicity tests in
vitro revealed that the isolate Nrs-8 was the most severe which prevented completely the germination of the seeds compared to the control
(100%). The results of the in vitro antifungal activity test of the different bioagents Bacillus licheniformis (Bl), Bacillus clausii (Bc),
Paenibacillus polymyxa (Pp), Trichoderma viride (Tv) and Saccharomyces cerevisiae (Sc) against Nrs-8 on the potato dextrose agar indicated
that all of them significantly inhibited the growth of R. solani; with inhibition rate of Bl, Bc, Pp, Sc ranged from 68.61 to 90.28%, whereas the
inhibition rate of Tv was 94.64%. Under greenhouse conditions, the treatment of the mixture (Bl+Bc+Pp+Sc+Tv) was superior in controlling
the root rot disease, and led to 100% seed germination, compared to the negative control which gave 67.5% seed germination. The mixture
reduced the disease incidence and severity to 0.0% compared to 77.5% and 51.3% for the negative control, respectively. The treatments with
three, four or five bioagents led to a significant increase in the plant growth parameters represented by the dry weight, whereas the mixture of
five bioagents treatment was superior and exhibited 1.69 g/plant compared to 0.54 g/plant and 1.31 g/plant for the negative and positive
controls, respectively.

Keywords: Biological control, Rhizoctonia solani, root rot, cowpea.
Corresponding author: Safaa Neamat Hussein, Environmental Engineering Department, College of Engineering, University of
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