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Modern agriculture in the 21st century must provide food security for this growing
population, which means producing more food and fiber with less labor. Therefore,
agriculture in this century requires smart investment based on more efficient and
environmentally friendly production methods. Common wheat root rot caused by B.
sorokiniana is one of the most important pathogens of wheat, which causes economic
losses every year. In this research, from 180 Bacillus isolates from the samples
collected from the wheat fields of Hamadan province, wastes of edible mushrooms,
palm wastes and wood wastes, 9 isolates were able to produce y-PGA with different
production rates. 2 isolates were able to produce y-PGA independently of glutamic
acid. Bacillus velezensis UTB97 with a production rate of 40 g/L y-PGA was selected
as the superior producer isolate. UTB97 could prevent 65% growth of pathogenic fungi
in laboratory conditions by dual culture method. Greenhouse result showed that the
treatment of UTB97 and UTB97 + y-PGA was able to control Common wheat root rot
disease by 59 and 73%, respectively, compared to the control treatment, and also the
treatment of UTB97 + y-PGA was able to increase the growth index of wheat. (stem
length and root dry weight), in the presence and absence of the pathogenic fungus.
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Extended Abstract
Introduction

Agriculture in the 21st century must provide food security for this growing population, which means
producing more food and fiber with less labor. Therefore, agriculture in this century requires smart investment
based on more efficient and environmentally friendly production methods. In modern agriculture, by using
biological fertilizers and adopting appropriate strategies, it is possible to prevent nitrogen losses in the soil and
reduce the efficiency of chemical fertilizers. In recent years, the development of the use of biological control
agents as an alternative to chemical fungicides for the biological control of pathogens has been considered.
Among them, Bacillus has an advantage over other antagonistic microorganisms due to its broad antibacterial
properties, significant growth promoting effect by producing a wide range of secondary metabolites, Poly
gamma glutamic acid (y-PGA) is an anionic, biodegradable, non-toxic and hydrophilic polypeptide produced
by various Bacillus species. Glutamic acid D and L are the basic units of this polymer which are created by
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amide bonds, numerous studies have proven that y-PGA significantly increases plant performance and
absorption of nutrients N, P, K by strengthening the absorption capacity of roots and regulating the availability
of food through changing the microbial and enzymatic characteristics can also increase the ability of the
biocontrol agent to control plant pathogens.

Materials and methods:

Isolation of y-PGA producing bacteria was done from samples collected from wheat fields of Hamadan
province, edible mushroom waste, palm waste and wood waste; The media culture was used for the production
of y-PGA includes: 20 grams of glucose, 20 grams of glutamic acid, 0.5 grams of KH2POa, 0.1 grams of MgSosa,
0.15 grams of CaCl,, 2 grams of yeast extract, 0.5 grams of ZnSo, and 0.1 grams of MnSos per litter. The vy-
PGA production rate was evaluated by using cetyltrimethylammonium bromide (CTAB). Identification of
bacteria using a DNA extraction kit and amplify the 16S rDNA region (Blank et al., 2018). In order to
investigate the effect of bacteria and y-PGA on the control of crown and root rot disease of wheat, cross-culture
method was used in laboratory conditions and Peng et al.'s (2020) method was used in greenhouse conditions.

Results

In this research, from 180 Bacillus isolates from the samples collected from the wheat fields of Hamadan
province, wastes of edible mushrooms, palm wastes and wood wastes, 9 isolates were able to produce y-PGA
with different production rates. 2 isolates were able to produce y-PGA independently of glutamic acid. Bacillus
velezensis UTB97 with a production rate of 40 g/L y-PGA was selected as the superior producer isolate. UTB97
could prevent 65% growth of pathogenic fungi in laboratory conditions by dual culture method. Greenhouse
result showed that the treatment of UTB97 and UTB97 + y-PGA was able to control Common wheat root rot
disease by 59 and 73%, respectively, compared to the control treatment, and also the treatment of UTB97 + y-
PGA was able to increase the growth index of wheat. (stem length and root dry weight), in the presence and
absence of the pathogenic fungus.

Conclusion

The results of this research showed that B.Velezensis UTB97 is a powerful strain for gamma polyglutamic
acid production. This strain can produce y-PGA at the rate of 40 g/liter in optimal media culture. also use of
UTB97 and y-PGA caused the control of common crown and root rot disease of wheat and increased the growth
index of wheat. Therefore, in order to increase the yield and production of wheat, simultaneous application of
bacteria and y-PGA can be promising.
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Table 1, description of bacterial treatments

Treatment P
reatmen Description

uTB 97 50 ml of B. Velezensis UTB97 bacteria grown in LB culture media with a population of 10 & cfu/ml

UTB 97 + Pathogen 50 ml of B. Velezensis UTB97 bacteria grown in LB culture media 10 8 cfu/ml +Pathogenic fungi

UTB97 + PGA 50 ml of B. Velezensis UTB97 bacteria in LB, 10 & cfu/ml + 2 grams y-PGA

UTBO7 + PGA + Pathogen + Pathogenic fungi 50 ml of B. Velezensis UTB97 bacteria in LB , 10 & cfu/ml + 2 grams y-PGA

Control + 10 ® cfu/ml 50 ml of Bipolaris Sorokiniana

Control - ml sterile distilled water o+

Pl

2ol b 1y y-PGA sl Soligls Ly LS Sy siiaslyy aulis 4 dlasy ous T oL S alas VAL gg0x0
crl O 3l iomen {93 Jgi) 5092 sl puizr 4 Blaie wli A ol (JoSUge (plulid I g &5 S 05 cilize
Bacillus s Bacillus licheniformis M6 a;lis ¥ 5 0dgy sl Sl )15 xie 4y dunly wlas ¥V uglowly aylis 4
Bacillus 4l e cpl 530S g duwl Soligls I Jatme ciygo 4 |y <S5 (ol Aiiusls o halotolerans BP2
GBS gl o)y )0 g b Ol 0aiS Wdgs i alis lgie 4 v-PGA i) 4 p)5 ¥+ ulgi &5 L velezensis UTB97
e oylas g () @ike ke SIS A5 ol (Ui cwyp ol @S Oeren (VJgux) €855 5118 edliul 590 (]
S Gl b cpl pd e (gilwls esluwl slaaslis lawg v-PGA g (sl (595w aue oy yike



1Fe) o5 dloct o351 6909 « (S (5lis oy 5 ST S0 falias J 108 sy

\td

Y-PGA o185 iy sbaghis 4 bgye Slsgs .V Jgo

Table 2, descriptions of the top isolates producing y-PGA

ol Humans The rate of y- The rate isolation accession
- Pathogenicity PGA production with of y-PGA place number in NCBI
glutamic acid production
Without
glutamic acid
Bacillus velezensis M1 3.169 Edible OR161817
- - mushroom
waste
Bacillus subtilis AP24 7.537 Palm wastes OR161814
Bacillus licheniformis 10.715 fAQ Wheat root OR161822
M6 -
Bacillus subtilis AP40 8.035 Wheat root OR161815
Bacillus licheniformis 5.955 Edible OR161818
A84 - - mushroom
culture media
Bacillus licheniformis 7.Y50 Palm wastes OR161819
B113 - -
Bacillus velezensis 97 40.754 Edible OR161821
- - mushroom
waste
Bacillus halotolerans 9.466 4.654 Edible OR161823
BP2 - mushroom
waste
Bacillus 5.015 Edible MW988103
Velezensis M3A - - mushroom
waste
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Figure 1, inhibition of B. Sorokiniana growth by B. Velezensis UTB97; by dual culture method
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figure 2. A, Pathogenicity (positive control) of B. Sorokiniana, B, negative control, C, effect of UTB 97 isolate in disease

control, D, effect of UTB97 + y-PGA isolate in disease control, E, effect UTB 97 isolate on growth index, F, the effect of
UTB 97 + y-PGA isolate on growth index.
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Table 3. Comparison table of average wheat seeds treated with UTB 97 and UTB97 + y-PGA isolates on the control of B.
sorokiniana fungus, the cause of common crown and root rot disease of wheat and increase of growth indices of wheat.
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