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Abstract

Rhizoctonia root rot disease of common bean (Phaseolus vulgaris L.), caused by Rhizoctonia solani
AG4, is one of the most important bean diseases worldwide. The use of biological and non-
biological prime agents has become a promising and environmentally friendly alternative to the
management of soil-borne pathogens. Therefore, the present study aimed to compare the effect of
Bacillus subtilis isolate A4 (biological prime) and beta-aminobutyric acid (BABA) (non-biological
prime) on the management of Rhizoctonia root rot disease in Talash and Sadri cultivars of common
bean plants. The seeds were coated with the mentioned priming agents and after drying, they were
planted and kept in the greenhouse at a temperature of 20+2 °C. Plants at the cotyledon stage were
inoculated by R. solani AG4 inoculum. The induction of resistance in plants was evaluated by
measuring disease severity, morphological, and physiological factors three weeks after inoculation.
The priming factors increased almost all morphological and physiological measured traits,
compared to the control. The plants treated with prime agents had a lower disease severity index
(DSI) compared to the control plants and the Talash cultivar treated with B. subtilis had the lowest
DSI, with a 59% reduction. The phenol content, catalase and peroxidase enzyme activities under
bio-priming and chemo-priming treatments in the presence of the pathogen showed a significant
increase compared to the control plants. In general, according to the obtained results, bio-priming
treatment compared to chemo-priming treatment in both investigated cultivars had a better effect on
the management of the Rhizoctonia root rot disease of common bean, which could be investigated
in the direction of managing this disease under field conditions.
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Table 1. Treatments investigated in Talaash and Sadri cultivars of common bean.

Rhizoctonia Bacillus subtilis
Treatment solani AG4 Isolate BABA**
Negative Control (C°) M* -
Positive Control (C*) + -
Bio-priming + +
Control for bio-priming M + -
Chemo-priming + - +
Control for chemo-priming M +

*M: Mock inoculation of Rhizoctonia solani
“BABA: Beta aminoisobutyric acid
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Figurel. Comparison of the mean interaction effect of pathogen and priming in disease severity on

Talash and Sadari cultivars of common bean.

*Means with the same letters are not significantly different at P<0.01.
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Figure 2. Comparison of the mean interaction effect of pathogen, priming, and cultivar on root fresh
weight in Talash and Sadari cultivars of common bean.
*Means with the same letters are not significantly different at P<0.01.
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Figure 3. Comparison of the mean interaction effect of pathogen, priming and cultivar on dry weight
of root in Talash and Sadari cultivars of bean.
*Means with the same letters are not significantly different at P<0.01.
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Figure 4. Comparison of the mean interaction effect of pathogen, priming and cultivar on root length
in Talash and Sadari cultivars of bean plants.
*Means with the same letters are not significantly different at P<0.01.
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Table 2. Comparison of mean interaction effect of priming (BABA and B. subtilis) and common bean
cultivars (Talash and Sadri) on fresh weight (FWs), dry weight (DWs) and height shoot (Hs).

Parameters
FWs (g) DWs (Q) Hs (cm)
Treatments Talash Sadri Talash Sadri Talash Sadri
Negative control 7.96+0.31% 8.33 £ 0.49° 1.24+0.05> 1.28+0.09° 63.85+3.34  69.05+4.53°
Bio-priming 6.97+£0.23° 10.38+0.412 1.17+0.06* 1.59+0.072 54.87+1.63° 81.80+3.96?
Chemo-priming 8.58+ 0.21°  7.09+ 0.45¢ 1.32+0.05° 1.07+0.08¢ 69.45+2.41°  61.70+3.43%

.,L})l,L}é)LJ)!:&AQWslM);&idwlda.ﬂJ,Uﬂ:)yc,‘i.pjn): LS g glls gla Sl 3

*Means with the same letters are not significantly different at P<0.01
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Figure 5. Comparison of the mean interaction effect of pathogen, priming and cultivar on carotenoid
content in Talash and Sadari cultivars of bean.
*Means with the same letters are not significantly different at P<0.01.
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Figure6. Comparison of the mean interaction effect of pathogen, priming, and cultivar on chlorophyll
b in Talash and Sadari cultivars of bean.
*Means with the same letters are not significantly different at P<0.01.
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Figure7. Comparison of the mean interaction effect of pathogen, priming, and cultivar on chlorophyll

a in Talash and Sadari cultivars of bean.

*Means with the same letters are not significantly different at P<0.01.
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Table 3. Comparison of the mean interaction effect of pathogen, priming (BABA and B. subtilis) on
carbohydrate content (mg/g fresh weight) and catalase activity in plants treated with Rhizoctonia
solani AG4 and control.

Carbohydrate (mg/ g FW) Catalase activity
Treatments Negative Control ~ Chemo-priming  Bio-priming Negative Control ~ Chemo-priming Bio-priming
Positive Control 4,05+0.75° 6.17+ 0.95%® 6.72+ 1.01% 84.16+ 20.76™ 141.98+31.02°  235.11+ 25.35°%
Mock 8.68+1.79° 6.73+ 1.49% 7.25+1,13% 52.73+7.77° 88.77+12.92°  85.20+ 10.74
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#Means with the same letters are not significantly different at P< 0.0
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Figure 8. Comparison of the mean interaction effect of pathogen, priming, and cultivar on total phenol
content in Talash and Sadari cultivars of bean.
*Means with the same letters are not significantly different at P<0.01.
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Figure 9. Comparison of the mean interaction effect of pathogen, priming, and cultivar on

peroxidase enzyme activity in Talash and Sadari cultivars of bean.

*Means with the same letters are not significantly different at P<0.01.
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Table 4. Comparison of the mean interaction effect of pathogen and cultivar on carbohydrate content

(mg/ g fresh weight) and catalase activity.

Carbohydrate
(mg/ g FW) Catalase activity
Treatments Talash Sadri Talash Sadri
Positive Control  3.81+0.52°  7.48+ 0.51° 200.94+ 26.98% 106.56+ 23.02°
Mock 4.42+0.29° 10.68+ 0.66° 95,17+ 9.54° 55.97+ 4.62°
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*Means with the same letters are not significantly different at P<0.01.
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