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Screening and inhibitory effect of antagonistic endophytic
bacteria in peach against Monilinia fructicola
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Abstract: [Objective] Antagonistic endophytic bacteria against Monilinia fructicola were screened
from the roots of peach trees. The inhibitory mechanism was studied at cellular level. [Methods] The
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confront-culture method was adopted to screen endophytic bacteria against M. fructicola. The
obvious features of antagonistic strains were determined by cell morphological observation,
physiological and biochemical characteristics. Strains were identified by 16S rRNA gene sequencing
and phylogenetic analysis. The effect of biological control was tested through the experiment of
fruits in vitro. The change of mycelia, spore morphology and the internal structure of cells was
observed under electron microscope. [Results] By secondary screening, three strains had obvious
and stable effect antagonist M. fructicola, these strains were identified as Bacillus subtilis. The
experiment of fruits in vitro showed that the three strains inhibited the growth of M. fructicola
obviously. Results of microscopic analysis show that the mycelia inhibited by the antagonistic
bacteria were obviously attenuated, with severe disorder, twining and knotting. Most spores were
shriveled, enlarged and rupture. In cells of the pathogen inhibited by the antagonistic bacteria, the
phenomena of cytoplasm exosmosis, protoplast shrinkage and condensation, and a large amount of
cavities were observed. [Conclusion] The three strains of the endophytic bacteria screened from the
roots of peach trees had effective inhibitory on the growth of M. fructicola, these strains could be
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served as new resources against M. fructicola.

Keywords: Peach, Monilinia fructicola, Endophytic bacteria, Screen, Biological control
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1 3 WRASE LR A8 R oo R B A KA IR R
Figure 1 Inhibitory effect of three endophytic bacteria strains on growth of M. firucticola
TE: A: PDAPAHREAEK 6 d IR B: Hefh XI-14 2£K 6 d J5IHEIDRDRIEE s C: Hefh XI-15 £ K 6 d J5 MM I
JEA s D HEFh XT-16 K 6 d 5 (K I s S5 A

Note: A: M. fructicola growth for 6 days on PDA medium; B: M. fructicola inoculated with XJ-14 growth for 6 days; C: M. fructicola
inoculated with XJ-15 growth for 6 days; D: M. fructicola inoculated with XJ-16 growth for 6 days.
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Table 1 Physiological and biochemical characteristics of three antagonistic endophytic bacteria strains

T BLZE T 5 il LT o
s e s xis B eveomts Bttt
H22 [CYL {4, Gram staining + + % i i o
V-P € V-P test + 4 4 4 - +
Z£7 Spore + " o N N .
B AL Gelatin hydrolysis A A+ + + i +
TEM /KR Starch hydrolysate + + 4 + + _
n5|E /2 . Indole test + 4+ + + _ _
HYMRER A B Nitrate reductase 4 &+ & + + 4

N _B2A]H Malonate utilization - - - — _ _

$EfihE Catalase test 4+ < + + I o
775, Aerogenesis = = = = - +
2% NaCl 5 + + + " .
5% NaCl 4 + . . . .
7% NaCl 4 + . . . .
10% NaCl 4 + 4+ + + I
=4 Glucose yield = + + + I o

JR4 4K Anaerobic growth = - _ _ _ B
e o+ BHME; - BRI

Note: +: Positive; —: Negative.

B2 BAHRSEEMAE SRR HAEEHREIIHEINR
Figure 2 Inhibitory effects of peach fruit in vitro inoculated with antagonistic endophyte bacteria against M. fructicola

W A BEFPEME AT 3 d IIBRRSE, B 100%, Yui Xk EAR 4.0 cm, WS 22 KA F; B: H:Fh XU-14 IR SE,

KIRER 62.5%, JHRIXIHEAL 0.8 em; C: 5 XI-15 IPERIL, KR 75%, YUK 3.5 cm; D: #50 XJ-16 FBERSE, K
JHAR 62.5%, HefilXIEAE 1.5 cm.

Note: A: The peach fruits inoculated with M. fructicola for 3 days, the incidence was up to 100%, the diameter of infected areas is 4.0 cm,
mycelia and conidium can be observed; B: The peach fruits inoculated with M. fructicola and XJ-14 simultaneously for 3 days, the incidence
was 62.5%, the diameter of infected areas is 0.8 cm; C: The peach fruits inoculated with M. fructicola and XJ-15 simultaneously for 3 days,
the incidence was 75%, the diameter of infected areas is 3.5 cm; D: The peach fruits inoculated with M. fiucticola and XJ-16 simultaneously
for 3 days, the incidence was 62.5%, the diameter of infected areas is 1.5 cm.
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E3 ARERRENHBRFERRERLESER TN
Figure 3 Effect of antagonistic endophyte bacteria on the mycelia and conidium of M. fructicola

TE: A: IEFAEKMBRIERREEZ, KAGTIRE, HAs), RuDuHEMIE; B: 23 XJ-14 MH BB ERE R ; C:
SEH) XJI-15 M B IR I R 225 D: 25 XI-16 MBI R 1 22 E: IR A K ABIE I B AR T ATk, &
HEH HNF S Fe 5280 X0-14 MR BE IR 42T G 23] XI-15 MHI BB R w2 £ 15 H: %3] XI-16
SR A o A LT

Note: A: The normal mycelia of the M. fructicola are stretch and uniform, surface are smooth and plump; B: The mycelia of M. fructicola
inhibited by XJ-14; C: The mycelia of M. fructicola inhibited by XJ-15; D: The mycelia of M. fructicola inhibited by XJ-16; E: The normal

conidium of the M. fructicola are lemon-shaped, surface is smooth and cellular content is enrichment; F: The conidium of M. fructicola
inhibited by XJ-14; G: The conidium of M. fructicola inhibited by XJ-15; H: The conidium of M. fructicola inhibited by XJ-16.

25 WNERMAENRBERRMAEBHMESL  VRNAMETINE G, A5k Y il
HISZR RN, R EEE. ZRINEMNE XI-14 5
BT HRGOEE LI, IEF AR IIBE I XT-15 S AR e L A A A RE A R I
o I TR 0 A I B TE T R A (] 4A) . AR E] kAN, BREPH IS R (O AN RE R S AR, LK

3 PRIVAESSTUA RN s I A BN B R JCREAR LB (I&] 4B C 1 D).

B4 AEEREXHSEREARBMESRIRE

Figure 4 Effect of antagonistic endophyte bacteria on the ultrastructure of the M. fructicola cells
W A IEWIOMHBRIR RN B: 323 XJ-14 MH BB REEAIE; C: 23] XI-15 KIS IR 41 D: 23] XJ-16
PR B R A M. Nu: ZHIA%; CW: AHfRE.
Note: A: The normal cell of M. fructicola; B: The cell of M. fructicola inhibited by XJ-14; C: The cell of M. fructicola inhibited by XJ-15; D:
The cell of M. fructicola inhibited by XJ-16. Nu: Cell nucleus; CW: Cell wall.
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