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ABSTRACT

Agaricus bisporus is one of the richest sources of nutrition and protein. In lIran, the high incidence of wet
bobble desease has caused enormous damage to Agaricus bisporus. In recent years, the quantitative and
qualitative damage of wet bobble disease has been controlled based on chemical methods that entail multiple
environmental problems. Also, the host and disease are both fungi; hence, controlling this disease involves
many difficulties. With this aim, the antagonistic mechanisms were carried out in laboratory conditions using
three techniques of dual culture, volatile and non-volatile metabolites. The results of dual culture method
showed that all of the four yeasts could restrict the impact of the disease and had the power to fight the
pathogen. However, S. cervisiae, P. jadini, and P. fermentans, were the most effective yeasts to control the
disease, and they did not have any negative effect on the host. The non-volatile metabolite of all yeasts could
control the pathogen. Here too, the species had the greatest impact on controlling the disease, and they caused
no negative effect on the host. The effects of non-volatile metabolites of R. mucilaginosa, P. jadini, and P.
fermentans on prohibiting the growth of the pathogen was considerable. Nevertheless, in all of the
experiments, the selective index of all yeasts was less than that of the control of disease, and they were
observed to effectively control wet bubble with no negative influence on the host. The results demonstrated
that in greenhouse conditions and in the first harvest, the highest fresh weight is related to the absence of
pathogen treatments, also, in the case of infected treatments, the effect of S. cervisiae and P. jadini on
preserving the fresh weight was more than others. In the first harvest, the highest number of host was related
to the absence of pathogen treatments with S. cervisiae and P. jadini. As for the infected treatments, S.
cervisiae and P. jadini were more frequent in the host and they could control the disease more effectively. In
the second harvest, the highest fresh weight was observed in the absence of pathogen treatments with S.
cervisiae and P. jadini. Also, regarding the infected treatments, S. cervisiae and P. jadini were more
abundant in the fresh weight of the host and they could better control the disease. Furthermore, there was no
significant difference between the various infected treatments. It is suggested that both S. cervisiae and P.
jadini be employed with special chemicals and suitable cultural methods to manage wet bubble.
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Figure 1- The Effect of yeast species on on Mycogone perniciosa growth in dual culture method A)
S. cerevisiae, B) R. mucilaginosa, C) P. jadinii, D) P. fermentans, E) Control.
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Table 1- Effect of different yeast and time on Mycogone perniciosa growth in dual culture method
Yeast Mycogone perniciosa growth in dual culture method
Day Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
Fourth 2.8" 25" 2.96" 2.86" 26" 2.74D
Eighth 5.0%¢ 46° 5.23%¢ 4.86° 4,93° 492C
Twelfth 6.4 5.73%¢ 6.26™ 5.7%¢ 5.63% 5.94 B
Sixteenth 7.43° 6.20™ 6.73° 6.2" 5.96 6.5 A
Mean 5.4 A 475B 53A 49B 4.78B -

2505 s bel a5l oS sl S i o bl By S sl JBlas a5 olapnSiles
The averages that have at least one common alphabet are not statistically significant.
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Table 2- Effect of different yeast and time on Agaricus bisporus growth in dual culture method

Yeast Agaricus bisporus growth in dual culture method
Day Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
Second 3.8 3.76° 4.0° 3.83° 4.03° 3.88D
Fourth 5.63° 6.13" 6.26" 5.96™ 6.33 6.06 C
Sixth 7.56° 7.80° 8.0 7.60* 8.0° 7.79B
Eighth 8.0° 8.0° 8.0° 8.0° 8.0° 8.0A
Mean 6.25 B 6.43 AB 6.56 A 6.35 B 6.59 A
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The averages that have at least one common alphabet are not statistically significant.
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Table 3- Selective index of the effect of yeast in dual culture method

Yeast Selection Index
Control 0.929%
S. cerevisiae 0.775°
R. mucilaginosa 0.842%®
P. jadini 0.775°
P. fermentans 0.746°
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The averages that have at least one common alphabet are not statistically significant.
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Figure 2- The Effect of yeast species on on Mycogone perniciosa growth in volatile metabolites
method A) S. cerevisiae, B) R. mucilaginosa, C) P. fermentans, D) P. jadinii, E) Control.
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Table 4- Effect of different yeast and time on Mycogone perniciosa growth in volatile metabolites

Yeast Mycogone perniciosa growth in volatile metabolites method

Day Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
Fourth 2.96" 00 2.16°" 0.0 0.0" 1.02D
Sixth 4.76" 0.96% 2.83>0 1.30% 0.60" 2.09C
Eighth 6.63° 3.13"f 2.20%" 2.0°" 350 B
Tenth 7.93 453" 4.13" 2.93"f 2.8%¢ 4.46 A
Mean 557 A 215C 3.15B 16C 136 C -
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Table 5- Effect of different types of yeast and time on Agaricus bisporus growth in volatile metabolites assay

Yeast Agaricus bisporus growth in volatile metabolites assay
Day Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
Second 4.06%¢ 3.36% 3.86%¢ 3.43% 303° 355C
Fourth 6.0°° 5.96%° 5.66%¢ 5.53*¢ 496> 5.62B
Sixth 7.50° 7.53° 6.96™ 6.90° 5.63"" 6.9 A
Eighth 8.0° 8.0° 7.56° 6.66" 7.64 A
Mean 6.39 A 6.21 A 6.12 AB 5.85 AB 5.07B -
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The averages that have at least one common alphabet are not statistically significant.
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Table 6- Selective index of the effect of yeast in volatile metabolites assay

Yeast Selection Index
Control 0.992°
S. cerevisiae 0.567°
R. mucilaginosa 0.517°
P. jadini 0.467°
P. fermentans 0.39°
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The averages that have at least one common alphabet are not statistically significant.
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Figure 3- The Effect of Yeast Species on on Agaricus bisporus growth in volatile metabolites assay A) S.
cerevisiae, B) R. mucilaginosa, C) P. fermentans, D) P. jadinii, E) Control.
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Table 7- Effect of different yeast and time on Mycogone perniciosa growth in non-volatile metabolites assay

Yeast Mycogone perniciosa growth in non- volatile metabolites assay

Day Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
Fourth 3.56% 0.0’ 2.33% 0.0’ 2.30% 1.64 D
Sixth 5.20° 1.36" 350" 2.46° 3.46' 3.20C
Eighth 6.66" 2,76 453%¢ 3.63%f 473° 4.46 B
Tenth 7.76 3.63% 5.03° 4.60% 5.03° 521 A
Mean 5.8 A 194D 3.85B 2.67C 3.88B -
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The averages that have at least one common alphabet are not statistically significant
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Figure 4- The Effect of Yeast Species on Mycogone perniciosa growth in non- volatile metabolites assay A)
S. cerevisiae, B) R. mucilaginosa, C) P. fermentans, D) P. jadinii, E) Control.
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Table 8- Effect of different yeast and time on Agaricus bisporus growth in non- volatile
metabolites assay

Yeast Agaricus bisporus growth in non- volatile metabolites assay
Day Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
Second 4,73 1.43" 3.20°¢ 2.0" 2,709 2.81C
Fourth 6.60" 3.43% 6.30* 4.16%f 5.06>¢ 511B
Sixth 7.63 6.13*¢ 7.66° 6.46%¢ 7.06% 6.99 A
Eighth 8.0° 7.06" 8.0° 7.46° 8.0° 17.7A
Mean 6.74 A 4.51 D 6.29 AB 5.02 CD 5.70 BC =
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The averages that have at least one common alphabet are not statistically significant
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Figure 5- The Effect of Yeast Species on on Agaricus bisporus growth in non- volatile metabolites assay A) S.
cerevisiae, B) R. mucilaginosa, C) P. fermentans, D) P. jadinii, E) Control.
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Table 9- Selective index of the effect of yeast in non- volatile metabolites assay

Yeast Selection Index
Control 0.971%
Saccharomyces cerevisiae 0515
R. mucilaginosa 0.629"
P. jadini 0.616°
P. fermentans 0.629°
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The averages that have at least one common alphabet are not statistically significant.
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Table 10- The effect of different yeast and pathogens on the fresh weight of mushroom buttons in the fungus
breeding room

Yeast Fresh Weight Mushroom (g)
pathogens Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
No pathogen 423 3.9 3.93° 413 3.66% 3.97 A
pathogen 1.23" 1.8° 1.13° 1.83° 1.46™ 1.49B
Mean 273A 285A 256 A 298A 253A -
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The averages that have at least one common alphabet are not statistically significant
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Table 11- The effect of different yeast and pathogen on the number of mushroom buttons in the
fungus breeding room

Yeast The Number of Mushroom (g)
pathogens Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
No pathogen 47.66° 46.0° 34.33 47.33° 37.33 4253 A
pathogen 7.33¢ 14.66° 8.33¢ 14.66° 11.0¢ 11.2B
Mean 2758 30.33 AB 21.33C 31.0A 24.16 C =
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The averages that have at least one common alphabet are not statistically significant
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Table 12- The effect of different yeast and pathogens on the fresh weight of mushroom buttons in the fungus
breeding room

Yeast Fresh Weight Mushroom (g)
pathogens Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
No pathogen 3537 3.3® 3.03° 3.26% 2.96° 322 A
pathogen 0.96¢ 1.33% 0.93¢ 1.46° 1.16% 1.17B
Mean 2.25 AB 2.31 AB 1.98B 2.36 A 2.06 AB -

IRYRY L;).oi BUEIS R ) CES PRVS FRE gL 30 6)[AT S S sl s o5 Sl Sl
The averages that have at least one common alphabet are not statistically significant
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Table 13- The effect of different yeast and pathogens on the number of mushroom buttons in the

fungus breeding room

Yeast The Number of Mushroom (g)
pathogens Control S. cervisiae R. mucilaginosa P. jadini P. fermentans Mean
absence of the 35° 26.66" 21.66° 29° 23.33° 2TA
pathogen
presence of the d d d d d 5.93B
pathogen 4 8 4.33 7.33 6
Mean 195A 17.33 AB 13.0C 18.16 AB 14.66 BC -
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The averages that have at least one common alphabet are not statistically significant
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