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Effects of Gleditsia sinensis fermentation product on disease
control and main soil microbial community of Dictyophora
rubrovolvata
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State Key Laboratory for Conservation and Utilization of Subtropical Agro-Bioresources, Key Laboratory of Natural
Pesticide & Chemical Biology, Ministry of Education, College of Plant Protection, South China Agricultural
University, Guangzhou 510642, Guangdong, China

Abstract: Disease prevention and growth promoting effect of Gleditsia sinensis fermentation
product on Dictyophora rubrovolvata, the local specialty of Guizhou Province, were investigated.
The pathogenic bacterium was isolated in the laboratory and the plate confrontation experiment
was carried out. Four treatments were designed in the field experiment: conventional treatment
without pesticide, Bacillus amyloliquefaciens HN11 treatment, G. sinensis powder treatment and
G. sinensis fermentation product treatment. The control effect was investigated, the size and
number of fungus eggs (young basidiocarp) were measured, and the changes of soil microbial
community were detected. A pathogen was isolated from the diseased tissue and identified as
Enterobacter cloacae. The field control effect of G. sinensis fermentation product on diseased D.
rubrovolvata reached 77.86%, and D. rubrovolvata field growth area increased by 61.22%. As
compared with untreated control, the relative abundance of D. rubrovolvata in the soil treated
with G. sinensis fermentation product reached the highest of 25.83%. The G. sinensis
fermentation product can effectively prevent and control disease of D. rubrovolvata, promote the
growth of D. rubrovolvata eggs, reduce the dosage of chemical pesticides, stimulate the
ecological cycle, ensure safety of edibles, and improve the comprehensive benefits of G. sinensis
and D. rubrovolvata industries.

Keywords: Gleditsia sinensis fermentation product; Dictyophora rubrovolvata; Enterobacter
cloacae; promotion of growth; soil microorganism
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Table 1 The primer sequences used for molecular
detection

EIE7E 519175

Primer name Primer sequence (5'—3")

27F AGTTTGATCMTGGCTCAG

1492R GGTTACCTTGTTACGACTT
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Fig. 1 Compatibility of Gleditsia sinensis extract
with Bacillus amyloliquefaciens HN11.
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MNZ208199. Panfoea agglomerans strain 21-a blue

MN208115. Pantoea agglomerans strain 344-a blue
MK824001. Bacterfim strain BSO813

34 { KC139450. Enterobacter ludwigii strain B-15
23 MN208236. Enterobacter ludwigii strain 160-a blue

78871

MKQO272350, Frterobacier cloacae strain SMP1

83

24 { KC456581, Enterobacter ludwigii strain ALKS12
26 KC899076. Enterobacter cloacae

2 AEEK ZSSZ1 REXEMRH ARG A B R IIE

Fig. 2 Construction of phylogenetic tree of bacterial strain ZSSZ1 and related strains.
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Fig. 3

Inhibitory effect of water extract of Gleditsia sinensis fermentation product on Enterobacter cloacae

ZSSZ1. A: The morphology of the diseased Dictyophora rubrovolvata; B: Enterobacter cloacae ZSSZ1 colony;
C: The inhibitory effect of water extract of Gleditsia sinensis fermentation product on Enterobacter cloacae

ZSS71.
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El4 ERXBUMNIRMAEERERNZE A FHAR; B: MIERZFEFRE HN1 FEWR; C: &2
AR D BMAEY). trR=1cm

Fig. 4 Effects of Gleditsia sinensis fermentation product on the growth of Dictyophora rubrovolvata eggs.
A: Conventional treatment; B: Treatment with Bacillus amyloliquefaciens HN11 bacterial liquid; C: Treatment
with Gleditsia sinensis powder; D: Treatment with Gleditsia sinensis fermentation product. Bars=1 cm.

00 s [ A Kk
Control efficiency Growth rate of egg growth area a
80 -
a
60 b
£
g OT b
& & c
=8 20
&
0 L L 1
—20 L
40 L ¢
B A FF RHNT LEY i} (N oM A
Bacillus Gleditsia sinensis powder Gleditsia sinensis
amyloliguefaciens HN11 fermentation product

5 ERLXBYMNIAEMNIRSEMAMRMINEEEKERERENEME P AR A a, b, &
ZNA B 18] 22 5 R 31 i 25 7K (P<0.05)

Fig. 5 Effects of Gleditsia sinensis fermentation product on control of Dictyophora rubrovolvata disease and
growth rate of egg growth area in the field. Different letters stand for significant difference among different
treatments (P<0.05).
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AN BEIR MR 92.6% LA b o FRERT AN E R BRA PR TS R S Hedek, ik 25.83%.
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Fig. 6 Effects of different treatments on bacterial community in Dictyophora rubrovolvata cultivated soil. A:
Diversity index z-test histogram, *P<0.05; B: Community heatmap; C: Community column diagram. Z1:

Routine treatment group; Z2: Bacillus amyloliquefaciens HN11 treatment group; Z3: Gleditsia sinensis powder
treatment group; Z4: Gleditsia sinensis fermentation product treatment group. The same below.
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Fig. 7 Effects of different treatments on fungal community in Dictyophora rubrovolvata cultivated soil. A:
Diversity index #-test histogram, *P<0.05; B: Community heatmap; C: Community column diagram.
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REAREN, Wi RS PR [ £ R IK T
Tt

TEJS S TR 7 T, INIE R AR AR AR 31 2 #R N A
W, SEABH GRS R EE, E—E K0T
35| RAHENG F (BRI 2008), FEFIL5E
(2012) N FFFE AR N 43 B 5 LA ARG 2206 T 1Y TN
A 0 TR BR VA A AT T o AN 5 0 5 B B0 T/ BR VA
5 Ahmad er al. (2019) A RAR 743 B 152 1Y
FEE SMP1 J@ I AH ], (HASIE 98 B RN B 21
FEATER IR 3 85 B B A 1A

H A 52 A B 5T S BB P B R 2
SEBCIE TR SE I, 0 AT G B A B IR AR e
PIBIFE . A 55 2 I 2 A vh R AE IR T e 0
il 46 7 B % M\ 1 B0 6 A IS 6 B (Zhou et al.
2007), X 4 (0 R 4G K A A 10 A A Rt 5L AT
W AR AR (A A5 20125 X A 4%
2013), ZEERHTFZEQOI)FIIT KL 85%L FElE
FAEEHY 76 mg/mL T XK BRI 4 A IESE T
FH 70%, 380 mg/mL I X SEM IR =i 4 He A
R I5 100%, 3.8 mg/mL | %f A il 6 ik A%
KAESET RNy 33.4%, el 2 B R BM Ml sk |
e, B EREAFWHIEN. S ERER
B, RV B R A O RE R U AR RSP S5 P RE R
95%Lh bR Iy iR EE L HUAE TG 8, FF I 60% 5P I
fb, BEARsL, By KA E,
SRR ZS O SR ZE K | ff BRI FE AR FR b
T FE(Wen et al. 2017). X 5AMFF S5 K AHR],
BAOp Tt R AR R A X LT AR AT A K H AT I 4

o MIRIRA DI R TR A, REA AR A S
R, 1 RT BE B T A P e — AR - A
WO ik B8 BT ) AN Hh R AR A IR
WL s MR ALY, Al DA A2
REEE 24, B B B SR IR T ik,
fedt B R AT, Wy MIREAIERE,
FEAE = S e A )2 S

Bif: AtEdRUXFREBFRELLLPERCADA S
& A 4E -, TN KRS AT I LA PR 8) A8 X TAEA R 49

e,
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