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Effect of some mineral elements on biocontrol efficiency of Bacillus pumilus INR7
against bean damping-off caused by Rhizoctonia solani
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ABSTRACT

Culture design for mass production of biocontrol agents is one of the main approaches in commercialization of biocontrol
agents. In this work, effects of some micro-nutrients have been investigated on biomass production and efficacy of B. pumilus
against R. solani, the causal agent of bean damping-off. Seven elements, Fe, Zn, Cu, Mo, Mn, Co and B have been used in three
concentrations. Bacterial biomass increased significantly in medium ammended with maximum concentrations of Fe (36 and 72
pM) and Cu (7 and 14 uM) and minimum concentration of Mn (12.5 pM). Bacterial population decreased significantly in
minimum and medium concentrations of Zn (35 and 70 uM) and maximum concentration of Cobalt (14 uM) compared to M1
basal medium. In greenhouse experiment, highest disease suppression achieved in medium concentration of Fe (36 uM) and
maximum concentration of Cu (14 pM). In other hand, maximum concentration of Fe (72 uM), minimum concentration of Zn
(35 pM), maximum concentration of Mn (50 M) and medium concentration of Mo (8.1 uM) decreased efficiency of bacteria in
suppression of bean damping-off, significantly. In conclusion, the optimum concentration was not the same for tested elements.
Even in the case of individual element, there was difference between optimum concentration for biomass production and
efficacy of bacteria in biological control of the plant disease.

Keywords: Bacillus, Bean, Biological control, Inorganic elements.

* Corresponding author E-mail: sabbasikhs@razi.ac.ir



.. Bacillus pumilus INR7 _J S g sl )l 5 Some olge (55 il i) Kan g Y| VAA

sl 4l (2001, Kilian et al. 2000, Lewis 1991
Sdgw sl ks 090 e bulyl g ciS lae
Rl oS Lo wigw po sl g Sl Sglite alise
&l (Flores et al. 1997, Gu et al. 2005) 8¢ aigo
by a8l cel B.ocereus &5 0 olligls
Ay oad ol e iz ol S0 sladisT o g cunl 0ul
ohBes g ol (5,00 (Buhr et al. 2008) ol oog
bamme (p e bgw 9 (Foejoms ojlas o5 wisls (las
o Gl 5 oSl Coner Sl gly s
cwl Pythium aphanidermatum  ale  Su)lsk
aS Cawl oals i aJl (Safari Asl et al. 2010)
@bl b ol 5y Folite Sl wiilg oo (218 yolie
P. fluorescens 2-79 dgw 0 auilb aiils 5,50
ol Sisa il adg Gl co (s, yais
bl 6 xSh al,y Gl e gl ST Ll el
L St ahls as o 5l i eool sl Jb el
ool arBls 8 035y Sdg po wans hlisl
4 Wlgs ool pl (Slininger and Jackson 1992)
S5 el pobie opl 5l plaS ya as sl cde ol
&S Cl 0ad atie Web e ools slacslie
69> yare bwgi PLT 5 'PHL alfalel s
P g pdge bawgs dpul Selencdlo 0l 5 M)
J> «Duffy and Défago 1995) sei o0 SO, 20
Sl oy gl 0] pom ey o &S0
(Blometal. 2011) cwl gwlol 5 mto 55,900
e polie J1 (V) aS 0gr cpl gl ol 5l Ban
Ui Bopumilus INR7 &9 b0g5cu (ial38l j0
S Lo 5l oael Cansas 6 ,55b S5 (V) 05
Coles 50 (F) g 090 00g0;] olfialesl Ll i jo caliseo
g (B yma gyl dig (slocllé 5 polie o g

235 3 3190
5 slew &loe
owlii g low oKislesl 51 R. solani AG4 &lox

Gy ale ol Shig)lem Wb aygs g5l oKusls
Lg‘).?l Sde §0 09 ol ,__,L.,| 4 u" )‘ . L;}J

1. 2,4-diacetylphloroglucinol
2. Pyoluteorin

duicd (slvo 6
e 5 aanl ragh asbl o iegh ol
9y e polie B 2Ll jehite 4 (Y- )
ookl iz 5l (S en Jelse oL 5w,
yaie doulgegoge b duslie ;o 0l plnil 5 ()b
ooobenls g LS dge yo 1) 1 i ool
3 e Sl g9y paie blis j0 0,5 Lyl solaiul 090
i dass glizl oslwags b ocdsls (6,58 ‘5).1)[5
Sy iulejl 3550 dgw (JySsn LIS 5w,

-

dod0

Joloe 3 e 31 o Rhizoctonia solani Kuhn. ¢z,
5 azalS Sy cel &5 cul S Gl len
@r Wl £l e DYgaxe 3l )l el
el 35S (6 lows Jule a5 > 51 (Trigiano 2016
San ez g Sl oo if g panie S Bon)lS
Bruggen and ) 54 oo Ce ) dasme jo alulgmb ol

JaaS 0 was by, 5l (S (Finckh 2016

Sislae S ol gy Jilge 51 oslid las o
631 GloenisSST 5l osliiul b aLS slas Lo
slp eaeid Rl dagSk epata
Asaka and Shoda ) oib s obesd sl iscdl
Joloe e ;o (1996, Bruggen and Finckh 2016
sl Odgr Jdo s Bacillus spp. sledisS ¢ oS g
Cuoglio Glall U5 coanio GlocSiign 5l s i epglio
Cosdye Sl (LS o) lagygeyse g5 g olS 5o
2il oo SSE Gl o Jelse 55 cuz ol
Kilian et al. 2000, Mahadtanap et al. 2007, Sharifi )
» @nd Ryu 2017, Slininger and Shea-Wilbur 1995
65 ik 5l a0 AL 2l 4 i Cnl bl
Posada-) cul ools plaisl o5 4 1y S g0 Jolge
.(Uribe et al. 2015
35 ogl Dogetr JiSen Jelos 2S5 e
Loas asl sligs 4 wb cus be wbj e
5 sk by ol STam solatil dnje Jilas
Costaetal. ) ol asls ) Ban )5 ley ade SIS



VA4 VWAF lies) s sl ¥ 8,Les 8 5,08 ¢ BLT sl s lons 5 BT S3slsm JouS

alsl ySIl slaalg) 4 NB' cosS Lase [ (555t
Sed 59y el YA Sae 4y 5506 sladlg) 5 w5
42,80 Ve Sdedy kS glalaste (s 50 o0l I3
Ba> 3l e 0l Geaiy il 4BBES 0 490 Feee o
pro Sl Voo 0 638h s,y (09, &l
Ogilimogs Oy50 45 (id )0 NaCl o 5°A) So355)5: 5.8
Gl Coamozr g b s S8 (6 ] 5l g el
Sl 005 G NA 2iS lae 1o SolS 5)las b
Ogmmibowgw il o Voo Jlade S5 ,0 jles
Lilyd alie g ke 000 SlaSlB o 655k

Al as YU

S oolaiul 8590 bt LS 5 clale g g6 N Jgo

S g oo s adgi o Jame polie S L)

Bacillus pumilus INR7 (s :S1 J S s

Table 1. Chemical elements and their concentrations
used for mass production of biocontrol strain Bacillus
pumilus INR7

Concentrations (UM)
Low Medium High

Elements Molecular formula

Iron FeSO,.7H,0 18 36 72
Zinc ZnS0,4.7H,0 35 70 140
Boron H3;BO; 9.8 196 39.2
Copper CuS0,4.5H,0 35 7 14
Manganese ~ MnCl,.4H,0 12.5 25 50
Cobalt CoCl,.6H,0 35 7 14

Molybdenum (NH;)¢M07;0,,.4H,0 4.05 8.1  16.2
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Figure 1. Effect of different concentrations of microelements on growth of Bacillus pumilus INR7. Population data are

shown in log scale. Mean compression analysis were done by Fisher protected LSD. Means with same letters do not have
significant difference.
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Figure 2. Effect of different concentrations of microelements on biocontrol activity of Bacillus pumilus INR7 against Bean

damping-off caused by Rhizoctonia solani in greenhouse situation. The bacterium strain was grown in culture media containing
different concentration of microelements. Inoculated seed with biocontrol strain were sown in autoclaved soil.
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Figure 3. Effect of different concentrations of microelements on population growth and biocontrol efficiency of Bacillus
pumilus INR7. Concentrations in first group increased population growth but reduced biocontrol efficiency.
Concentrations in second group improved both population growth and biocontrol efficiency. Concentrations in third

group decreased population growth but increased biocontrol efficiency. Concentrations in fourth group not only
decreased population growth but also reduced biocontrol efficiency
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