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Introduction

Every year, soli-borne pathogens of beans cause a lot of damage to this crop. Caudex and root rot of beans
caused by Macrophomina phaseolina, Rhizoctonia solani, and Fusarium solani are among the most common
diseases of this plant. Cultivating resistant species and maintaining shifting cultivation are among the most
effective methods of controlling this disease Disease caused by Rhizoctonia solani include seedling death and in
some cases cause rot of aerial parts. Macrophomina phaseolina is a plant-borne pathogen that has a wide range

of hosts and causes extensive damage to farmers around the world each year. This fungus is a polyphage and
causes disease in more than 500 different plant species such as soybeans, peas, pines, kiwis, cotton and sesame,
peanuts, cotton, sunflower, melon. Fusarium solani f.sp. phaseoli Burk, is a fungus isolated from peas and red

beans, it is present in most soils and causes disease on legumes and plants that grow in hot and humid conditions.
Materials and Methods

A factorial experiment in the form of Completely Randomized Design is conducted in order to evaluate the
resistance level of beans species to these fungi. The factors consisted of species (five levels, containing Sadri,
Shazand, Saleh, Dorsa, and Goli species) and fungi species (8 levels: each of three fungi alone, combined with
each other, and a control sample without any fungus). The reaction of beans species was by calculating the
severity of disease and evaluating dry and fresh weight of aerial organs and root and height of the bushes. Steps
to perform the test: 1- Preparation of seedbed for planting and sowing seeds of bean cultivars 2- Planting seeds
and start growing seedlings 3- Inoculation of seedlings 4- Determining the severity of the disease 5- Measuring
the height of aerial parts of seedling

Results and Discussion

Plants are equipped with several defense mechanisms to resist the attack of various pathogens. These include
pre-existing structural or biochemical defenses that prevent pathogens from invading, or a series of induced
structural and biochemical defenses after an attack. In natural ecosystems, most of the existing pathogenic
models are the result of long-term evolution of both the host and the pathogen, and there is usually a high genetic
diversity between plants and microbial populations. Today, with the widespread cultivation of cultivars with a
uniform genetic background, it has led to the increasing development of susceptible strains of pathogens and the
occurrence of widespread epidemics of plant diseases. Therefore, there is a great need to produce lasting
resistance to pathogens in plants. Rhizoctonia solani, Macrophomina phasolina and Fusarium solani are fungi
with widespread global damage to crops. Therefore, strategies to reduce the quantitative and qualitative damage
of these fungi should be studied. In this study, it was observed that beans infected with Macrophomina
phasolina, the first symptoms after about four weeks, were yellowing of leaves, wilting of the plant and
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discoloration of root vascular tissue to reddish-black brown. Also, plants infected with Fusarium solani and
Rhizoctonia solani turned the root skin brown. With the spread of disease-causing fungi, necrosis of the crown
and roots of tissues was observed. In this case, the color of the vessels changed and turned yellow to brown.
Restriction of root development, slow growth of plant shoots, symptoms of leaf yellowing and paleness similar
to the symptoms of nutrient deficiency and wilting and leaf fall were the obvious symptoms of these diseases.

The results of this study showed that Sadri and Darsa cultivars had relative resistance to all three fungi alone, but
Sadri cultivar also showed relative resistance to binary combinations of fungi. But none of the cultivars used
were resistant to all three fungi. The experimented species reacted differently to the pathogenic fungi. The

maximum and minimum severity of the disease was observed in Goli and Sadri species respectively. The
maximum height of seedling was observed in Sadri and Shazand species infected with R. solani and M.
phaseolina pathogenic fungi and the combination of these two fungi with Shazand. The maximum dry and fresh
weight of aerial organs and roots of infected seedlings was observed in Sadri species infected with F. solani
fungus.

Conclusion

The research results indicated that Sadri species, with minimum severity of disease and maximum height and
fresh and dry weight of aerial organs and root, was the most resistant species to all three fungi solely and
combined.
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Table 1- The analysis of variance of the data gathered from the effect of pathogenic fungi causing damping off on
pathogenesis severity, dry and fresh weight of aerial organs and root, and height of beans plant
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Bean cultivars
A) 0.0034** 0.4341** 0.16236** 23.50500** 184.116** 8.45000**
Pathogen (B) 7 0.0013** 0.0438** 0.01657** 1.7400** 208.8654** 24.1892**
(Ax B) 28 0.0038** 0.0160** 0.00361** 0.3222** 57.8595** 0.826190**
EXpirr'rrgre”ta' 80 0.0001 0.0008 0.0001 0.02183 10.2166 0.29166
Cv ) 2219 15.86 10.44 12.95 932 18.67
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The meanings of the same letters in each column and row do not have a significant difference in the Duncan test at the probability
level of one percent.
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Table 2- The comparison of the average of the mutual effect of beans species and fungi causing damping off disease on the
severity of disease

it Goli  Shazand Sadri Saleh Dorsa
Treatment
F. solani 3% 1.66 % 1¢ 1.66 % 1¢
M. phaseolina 3% 2.33 M 1¢ 233k 2ce
R. Solani 2¢¢ 2.33 M 2¢e 2¢¢ 2¢¢
F. solani + M. phaseolina 42 2.66 bd 1¢ 266M 1¢
F. solani + R. Solani 3.33® 2¢€ 1¢ 2 ¢ce 2 ¢ce
M. phaseolina + R. Solani 42 2.66 bd 1e ce2  bd2 33
F. solani + M. phaseolina + R. Solani 48 3 3 48 3
Control of of of of of
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The meanings of the same letters in each column and row do not have a significant difference in the Duncan test at the probability
level of one percent.
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Figure 1- The severity of caudex and root rot disease of beans in different species, compared
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Table 3- The comparison of the average of the mutual effect of beans species and fungi causing damping off disease on the
height of beans seedlings

Lo
Treatment Goli  Shazand Sadri Saleh Dorsa
F. solani 29.6 24° 40 of 31in 3339
M. phaseolina 283" 296k 4533 2gmo  39(Qc
R. Solani 32 hm 43.6%® 36.3¢ 306" 323N
F. solani + M. phaseolina 35 36 353f% 32hm 3g3en
F. solani + R. Solani 306" 353¢ 3230 339 36
M. phaseolina + R. Solani 2830 416%® 326M 363°% 3339
F. solani + M. phaseolina + R. Solani  30.3 300 30.3in  25m 283
Control 35.6 ¢ 472 443 366° 456
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The meanings of the same letters in each column and row do not have a significant difference in the Duncan test at the probability
level of one percent.
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Table 4- The comparison of the average of the mutual effect of beans species and fungi causing damping off
Disease on the fresh weight of aerial organ of beans seedling

b )les Goli  Shazand Sadri Saleh Dorsa
Treatment

F. solani 0.10" 0.16 mn 3b 1.26% 091}

M. phaseolina 0.15™ Q013™  250¢ 1,35k 120N
R. Solani 0.35M 0.20 ™ 1.90¢ 1.329 029m

F. solani + M. phaseolina 0.12m™ Q015™  230°¢ 1258 152

F. solani + R. Solani 0.10" 021™ 240°¢ 146f 1.70f

M. phaseolina + R. Solani 0.14™ Q22m™ 223c 1289 132
F.solani + M. phaseolina + R. Solani  0.12™  0.10" 2.40°¢ 170 0.84 4
Control 0.40 'm 0.60 4 3.622 2900 2,05¢%
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The meanings of the same letters in each column and row do not have a significant difference in the Duncan test at the probability
level of one percent
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Table 5- The comparison of the average of the mutual effect of beans species and fungi causing damping off disease on the
dry weight of aerial organ of beans seedling

B )les Goli Shazand Sadri  Saleh Dorsa
Treatment
F. solani 0.0119 0.0109 0.25¢ (0.21¢% 131

M. phaseolina 0.012¢9  0.0119 0.17% 0.19°¢ 011k

R. Solani 0.0297  0.0109 0.20¢ 0.20¢ 0.12k
F. solani + M. phaseolina 0.0129 0.0119 0.23¢ 0.11% 0.086'™
F. solani + R. Solani 0.0129 008 '™ 0177 011k 0.086'™

M. phaseolina + R. Solani 0.0199 0.0179 0.18f 0.11jk 0.096 X
F.solani + M. phaseolina + R. Solani  0.0109  0.0109 0.13' 0.159" 0.073™

Control 0.04% 0.055™ 0.32° 0.30° 0.15"
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The meanings of the same letters in each column and row do not have a significant difference in the Duncan test at the probability
level of one percent.
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Table 6- The comparison of the average of the mutual effect of beans species and fungi causing damping off disease on the
fresh weight of beans seedling root

Wl

Goli  Shazand Sadri  Saleh  Dorsa
Treatment
F. solani 0.020" 0.05P@ 0.40°¢ 0199 0.12K
M. phaseolina 0.0217 0.04P¢ 027" 0.16Im 0.24"N
R. Solani 0.11™  0.06P 0299 0.18K 0.09M
F. solani + M. phaseolina 0.032" 0.04P@ 0.33°% 0200 033
F. solani + R. Solani 0.02" 0.07 0369 0.25" 026"
M. phaseolina + R. Solani 0.019" 0.07* 0.29% 017} 0.289%
F. solani + M. phaseolina + R. Solani  0.041"  0.036' 0.602 0.11™ 0.13™
Control 0.134n 0.151n 047 042°¢ 038

BI85, FoaSs b do > Ko Jloinl o p3 5SSl ygeil Sl gl me Cglis Cndy g ygian b yd bt gy gyl (gla uSikie
The meanings of the same letters in each column and row do not have a significant difference in the Duncan test at the probability
level of one percent.
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Table 7- The comparison of the average of the mutual effect of beans species and fungi causing damping off disease on the
dry weight of aerial organ of beans seedling

b lows Goli Shazand Sadri Saleh Dorsa
Treatment

F. solani 0.002+0.00 '™  0.016+0.03 € 0.027+0.015 ¢ 0.26+0.002 ¢  0.021+0.002 °f
M. phaseolina 0.003+0.00 ™ 0.002+0.00 '™  0.020+0.00 © 0.21+0.00 ¢ 0.027+0.002 <

Rh. Solani 0.003+0.00 ™  0.0017+0.00 ™  0.026+0.002 <  0.022+0.005 ¢  0.022+1.00 ¢

F. solani + M. phaseolina 0.0019+0.00 ™  0.0019+0.00 '™  0.026+0.005 ¢  0.019+0.001 9  0.028+0.006 ¢
F. solani + Rh. Solani 0.002+0.00 'm 0.01+0.001 " 0.020+0.005°%  0.011+0.00 %  0.022+0.002 °¢

M. phaseolina + Rh. Solani 0.003+0.00 '™  0.0047+0.00 im  0.021+0.003°F  0.012+0.001 i  0.014+0.001 &

F. solani + M. phaseolina + Rh. Solani  0.0017+0.00 ™  0.0015+0.00 ™  0.017+0.001¢" 0.017+0.002 ¢  0.10+0.00 '™

Control 0.015+0.001 ¢  0.006+0.00 '™ 0.1+0.012 0.031+0.01 0.04+0.01 ®©

)l K0S b o> Sy Jless] g 53 5l gl a1 syl ine glds Cind) 5 gty > wliia Ly (sl slaSibe
The meanings of the same letters in each column and row do not have a significant difference in the Duncan test at the probability
level of one percent.
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