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Screening, identification and antagonistic against the
pathogens of a siderophore-producing bacteria HMGY6B from
rhizosphere of ryegrass

CHEN Wei WANG Xiao-Li FU Wei" ZENG Qing-Fei CHEN Ying
SHU Jian-Hong

(Guizhou Institute of Prataculture, Guiyang, Guizhou 550006, China)

Abstract: [Objective] In order to isolate and screen a high-affinity siderophore-producing bacteria
from calcareous soil, which has a significant effect on the pathogen. [Methods] High-affinity
siderophore-producing strains were screened by chrome azural S (CAS) assay. Then, we take the
methods of morphological observation, biochemical and physiological characteristics, 16S rRNA
gene sequence and phylogenetic analysis to identify the bacterial species. Based on the results
obtained from strain’s screening and identification, antagonism between strains and pathogenic
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bacteria was researched by dual culture on potato dextrose agar. [Results] Siderophore-producing
bacteria HMGY6B identified as Pseudomonas was isolated and screened out from the ryegrass (Lolium
perenne L.) rhizosphere soil, which produced Catechol-type siderophore had the significant effects on
cucumber gray mold (Botrytis cinerea). The inhibition ratio was up to 91.2% under low iron conditions
(0.16, 2, 5, 10 umol/L FeCls). But unfortunately, it decreased to 30.2% under 50 pumol/L FeCl; and only
5.5% under Fe-replete conditions (100 pmol/L FeCl;). [Conclusion] The srtain HMGY6B can be used
to the exploitation and development of compound disease-resistant manure.
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Figure 1 Purification and chrome azural S (CAS) assay of
the siderophore-producing bacterium HMGY6B
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Table 1 Colonial size, halo diameter and other characters of siderophore-producing bacteria
3

Collection site Screening number Colony diameter (cm) Colony and halo diameter (cm) Soluble index

Weining HMWNI1B 1.17 3.45 2.95
HMWN3B 1.29 2.68 2.08
Xinren HMXR2D 1.31 4.50 3.44
Wangmo HMWN4C 1.27 2.24 1.76
Guiyang HMGY4B 1.43 5.01 3.50
HMGY6B 1.31 5.41 4.13
Dushan HMDS2A 1.37 3.22 2.35
HMDS2D 1.20 3.13 2.61
HMDS4B 1.03 3.99 3.87
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Table 2 Absorbance and siderophore unit of the 9 strains under 630 nm wavelength

Collection site Screening number o o (BA)/A. A

Weining HMWNI1B 0.156 0.443 0.648 0.35

HMWN3B 0.187 0.443 0.578 0.42

Xinren HMXR2D 0.167 0.443 0.623 0.38

Wangmo HMWN4C 0.201 0.443 0.546 0.45

Guiyang HMGY4B 0.142 0.443 0.679 0.32

HMGY6B 0.101 0.443 0.772 0.23

Dushan HMDS2A 0.184 0.443 0.585 0.42

HMDS2D 0.189 0.443 0.573 0.43

HMDS4B 0.139 0.443 0.686 0.31
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Figure 2 The morphological character of strain HMGY6B
under the trans-electron microscope (8 000x)
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Table 3 Biochemical and physiological characteristics of strain HMGY6B

Physiological and biochemical characteristics Result Physiological and biochemical characteristics Result
= 4
Anaerobic growth Oxidase
Glucose oxidative ferment Fluorochrome
s V-P =
Contact enzyme
Lysine decarboxylase Ornithine decarboxylase
4 4
Arginine dihydrolase Nitrate reduction
+ —
Fructose Pyocyanine
Starch hydrolysis Urease
_ B- -
Gelatin liquefaction ONPG
Hydrogen sulfide Arginine decarboxylase
D- + -
D-glucose Methyl red
Denitrification
+ -
Note: +: Positive reaction; —: Negative reaction.
24 FEHBIKE HMGY6B 83 KR4 0.3 36 h AA

3 mL
0.1 mL 5 mol/L HC1 0.5 mL (50 mL
NaNO, Na,MoO,;2H,0 10 g)
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Figure 3 A Neighbor-Joining bootstrap consensus tree based on 16S rRNA gene sequences of isolate HMGY6B
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Figure 4 Growth curve and siderophore-producing curve
of strain HMGY6B
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Figure 5 Antagonism against the cucumber gray mold
(Botrytis cinerea) of strain HMGY6B
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Figure 6 Antagonisation of siderophore produced by isolate HMGY6B against cucumber gray mold (Botrytis cinerea)

Note: Experimeits were repeated three times. Columns with (;i(i‘ierent letters indicate significant differences at P<0.05.
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