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Table 1. Effect of biochar and its interaction with inoculation
with G. mosseae fungus on the seedlings mortality rate and

severity of infection of the roots of the common bean plant
infected with the pathogenic fungus R. solani.
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Disease severity  Seedlings B lalaal)
(%) death rate (%) Treatments
57.33 ¢ 78.33b R. solani only
21.7b 16.67a  R.solani + G. mosseae
18.59 a 18.6 a R. solani + BioChar
16.21a 11.67a R. solani + G. mosseae
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%5 sl (s siaa
Values followed by the same letters in the same column are not
significantly different at P=0.05.
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Table 2. Effect of biochar and its interaction with the fungus G. mosseae on the vegetative growth of the common bean plant
grown under biological stress infected with the pathogenic fungus R. solani.
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Values followed by the same letters for the same trait are not significantly different at P=0.05.
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Table 3. Effect of biochar and its interaction with G. mosseae inoculation on the growth characteristics of the root system of
common bean plant grown under biological stress caused by the pathogenic fungus R. solani.

(&) < o (&) b oisY (p) il Jsha
Dry weight (g) Fresh weight (g) Root length (cm)
R.solani &«  R.solani &9 R.solanig R.solani &9  R.solanige  R.solani G CBlalaall
With R. solani Without R. solani With R. solani Without R. solani With R. solani Without R. solani Treatments
0.525a 0.790 b 4.20a 5.05a 36.40 a 42.55b Control 2Ll
1.068 c 1.027 c 08.45d 7.75cd 48.70 d 4593 ¢ G. mosseae
1.039¢ 1.034 ¢ 7.48 cd 6.48b 54.60 f 48.33d Biochar
1.019¢ 1.027 ¢ 7.76 cd 7.26 bc 51.60 e 51.15e Biochar + G. mosseae

%5 Jlaial (5 siue vie (5 sine (38 Lein an 0 Y L ddall Lends Co a ) Lgaty ) ]
Values followed by the same letters for the same trait are not significantly different at P=0.05.
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Table 4. Effect of biochar and its interaction with G. mosseae inoculation on shoot content of nutrients (phosphorus, potassium,
nitrogen) of common bean plant grown under biological stress with the pathogenic fungus R. solani.

%% (sl Yo p sl sl %o Jshe il
Nitrogen % Potassium % Phosphorus %
R.solani &  R.solani 3%  R.solanig&  R.solani 0% R.solanig& R.solani Qg i lalaall
With R. solani Without R. solani With R. solani Without R. solani With R. solani Without R. solani Treatments
1.148 a 1.679b 0.323 a 0.669 b 0.138 a 0.221b Control 2Ll
3.952 f 3.067 d 2.306 d 2.587¢e 0.357 ¢ 0.326 ¢ G. mosseae
2482 ¢ 2473 ¢ 4.246 ¢ 4.676 h 0.462d 0.330 ¢ Biochar
3.458 e 2.506 ¢ 2.188 ¢ 3.140 f 0.460d 0.534 ¢ Biochar + G. mosseae

%5 Jial (5 sl die (5 sina (38 L 2a 5 Y sl 13 eainll Lt (o a Y1 Ly ) )
Values followed by the same letters for the same nutrient element are not significantly different at P=0.05.
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Figure 1. Effect of the interaction between the mycorrhizal
fungus G. mosseae and biochar in the presence of pathogenic
fungus R. solani on the mycorrhizal structures and the
severity of infection with the mycorrhizal fungus in the roots
of the common bean plant at 10x magnification. (A) control
treatment, (B) treatment with mycorrhizal fungus G.
mosseae in the absence of the pathogenic fungus, (C)
treatment with mycorrhizal fungus G. mosseae in the
presence of the pathogenic fungus, (D) interaction of biochar
and mycorrhizal fungus G. mosseae in the absence of the
pathogenic fungus, (E) interaction of biochar and
mycorrhizal fungus G. mosseae in the presence of the
pathogenic fungus.
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Table 5. Effect of biochar on the mycorrhizal traits (infection rate and severity) of the fungus G. mosseae in the common bean
plant grown under biological stress of infection with the pathogenic fungus R. solani.

% Alay) dad
Infection severity %

%o ddbal) A
Infection rate %

s § 10/8 53) E1oY) 2
No. of spores (spore/10 g soil)

R.solani g«  R.solani ¢s& R.solanigs  R.solani ¢y  R.solani &  R.solani ¢s S lalaall
With R. solani Without R. solani With R. solani Without R. solani With R. solani Without R. solani Treatments
605.67 ¢ 577.33 ¢ 50 a 65b 70 bc 86¢C G. mosseae
475.67 a 542.00 b 46 a 53 a 55a 75 b Biochar + G. mosseae

Y65 Jaia) (5 e die (5 sina G lehn 2 50 Y i 3 ganl) 3 Lewdi (o aY) Leahy L )
Values followed by the same letters in the same column are not significantly different at P=0.05.

Abstract

Abed, R.M. 2024. Evaluation of Enhancing Biochar and the fungus Glomus mosseae in the Growth of Common Bean,
Phaseolus vulgaris infected with Rhizoctonia solani. Arab Journal of Plant Protection, 42(2): 215-223.
https://doi.org/10.22268/AJPP-001232

The possible role of biochar and its interaction with the fungus Glomus mosseae in promoting the growth of the common bean plant,
Phaseolus vulgaris L., grown under biological stress of infection with the pathogenic fungus, Rhizoctonia solani was investigated. The results
showed that the addition of biochar and the treatment with mycorrhizal fungus, and the interaction between them, led to a significant reduction
in the seedling mortality and the severity of root rot disease of the common bean plant. The results obtained showed that the mycorrhizal traits,
which included infection rate, severity of infection, and number of spores, were affected by the presence of the pathogenic fungus, as all the
studied mycorrhizal traits decreased, compared to the treatment of the mycorrhizal fungus in the absence of the root rot fungus. The results
obtained also showed that the decrease in the disease had a positive effect on the vegetative and root plant growth and nutrients content. The
results obtained encourages the application of biochar as an alternative to chemical pesticides for the control of common bean root rot.
Keywords: BioChar, common bean, Rhizoctonia solani, Glomus mosseae, mycorrhiza.
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