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1 #REFE
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nematophila HB310) , {1 It A& b K 24 it A= By 5L 56 &
et . HE e T T - 3 R AR B0 R R T (Botryo-
sphaeria berengeriana de Not. {. sp. piricola(Nose) Kogan-
ezawa et Sakuma) SERE L WRIRE (Valsa mali Miy-
abe et Yamada ) .3 5 BB % 7% IR B (Alternaria mali
Roberts) SERBE B MRk R H# (Alternaria alternaria 1.
sp. maii Roberts) 3ER KB IRE (Botrytis cinerea)
B A Al K2 A AR 2 B 8 T iR B AR, At
R A B IR NBTA R4 W miEsREM  AH S
Ik DR EHER RS A (PDA)
L2 R Bk
L2.1 WL RBURFT I HB310 & B S b 38 Wi il 2%

PRI NBTA i | i 78 2 B BOw AT 3 HB310 %14
BV A 20 mL ARG IR = A, T 28°C
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FRPEEREEZ MR ARE. R, HB310 &#
R 2 VORI I 37 %o ) — 3 2R g L L 1 T < B A 10 7
RO —FE , P X 3E SR A0 S0 TR B S SRR IR
B SESRBE v R R R B BR R R E 0. 5% M
0. 127K 13 70 B 2 25 57, {5 3 50 K 58 J B )
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Table 1 Comparison on inhibitory activity

against 5 apple pathogenic fungi among culture broth and

supernatant of X, nematophila HB310

A IR M4 # Inhibiting rate/ %

Fnugi X. nematophila HB310 K Bk X. nematophila HB310 |5
PRI 76.90+2.10 Aa Aa 80. 79409. 42Aa Aa
B. berengeriana
FRISREE 74.10740. 70 Aa Aa 66.42+1.91 Aa Aa
V. mali
FRILRH R 9.66+4.86 Bb Aa 16.91+2. 72 Bb Aa
A. alternaria {. sp. maii
FRBIN RN 60. 90+1. 50 Bb Aa 29. 84742.03 Bb Aa
A. mali
SR IR R

46.70%3. 60 Cc Bb 30.35+2. 88 Bb Aa

B. cinerea

W ANEFER SUHAKF ENERBER, KEFEER 10K T LKESBEE, E
PR B [ — 243 AR [R) U 2 ) L A B[R] — R R [ 443 2 IR Lo

2.2 WEL MBEURATE HB310 X3 RR R EEHE T &
30 IVE

H3 2~4 WA, B BOR AT B HB310 18 X 3
SR BB S A TR s T i L A R B D T ) L
EWEEBRBHMEHER, MEEBLRBURHE
HB310 & B R B HAIRRAR » J2 T 00X s D ol 76 7 B Wl &
)10 1) SR AL 2R 7 AR A, YR B Dy 25 B 50 mL/L A A B
RBEWO 3 T 3E S0 D B B A L B 1 R 1 ) AR 2]
IKE] 98% LA, 3.6 Fl 12 mL/L e B & BE vk I /E
BB, 740, B A B A FE K, L 3.6 Al 12
mL/L WG B AT B HB310 A& e i Ab B A 3 55 JR
HHRTFHERYAEH B, L 25 5 50 mL/L REEH
Ab R P S S IR B A B & R B A Rl A AL R K. WL,
B2 M R 2k At A T R TR AR TE R VAR B I o R R T T
B & APV FAS K, R AR 2 43R 7 8 R A AE 5
35 TR vk B et %o R R AL W R A AR R IR, L
NI e [ T 4
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*2 FEZ BRI E HB310 ZBRMERBERFERTFHALZNMNEER
Table 2 Inhibited effect of X. nematophila HB310 centrifugaled fermented liquid to the spore germination of A. mak Roberts
Bk e T B 6 h 24h 48 h
Concentration of tested [y &3 i [y & EEES AR ik
fermented liquid/mL « L1 Germination rate/ %  Relative inhibition rate/ %  Germination rate/ % Relative inhibition rate/ % Germination rate/ %  Relative inhibition rate/ %
CK 90. 50 — 99. 38 — 98.75 —
3 75.25 16. 85 96. 50 2.89 98.12 0. 63
6 70. 75 21. 82 92.75 6. 67 97. 88 0. 88
12 61. 25 32.32 86.13 13.33 98. 25 0.51
25 0.63 99. 31 1.13 98. 87 1.25 98. 73
50 0. 25 99.72 0.75 99. 25 1. 00 98. 99
*3 FEL MBURATE HB310 AR ERBEREHRER FRELMEIER
Table 3 Inhibited effect of X. nematophila HB310 centrifugaled fermented liquid to the spore germination of A. alternaria {. sp. maii
Bk e T B 6 h 24h 48 h
Concentration of tested [y &3 i [y & EEES AR ik
fermented liquid/mL » L=  Germination rate/ %  Relative inhibition rate/ %  Germination rate/ %  Relative inhibition rate/ %  Germination rate/ %  Relative inhibition rate/ %
CK 86.13 — 98.75 — 99. 75 —
3 72.88 15. 38 98. 00 0.76 99. 00 0.75
6 69. 80 19.01 92. 88 0. 60 96. 63 3.13
12 58. 00 32. 66 85.13 13. 80 97. 50 2.26
25 0.75 99. 13 0. 88 99. 11 1. 00 98. 99
50 0. 375 99. 56 0.75 99. 24 1. 00 98. 99
x4 FEZ BRI E HB310 BB ERKBRERFHEZNMNEER
Table 4 Inhibited effect of X. nematophila HB310 centrifugaled fermented liquid to the spore germination of B. cinerea
PR e T BE 6h 24 h 48 h
Concentration of tested HRE ik HARE EEE:S WRE iR
fermented liquid/mL « L=1  Germination rate/ % Relative inhibition rate/ % Germination rate/ % Relative inhibition rate/ % Germination rate/ %  Relative inhibition rate/ %
CK 73.88 — 99. 75 — 99. 75 —
3 71. 25 3.55 97. 00 2.76 99. 63 0.13
6 67.63 8.46 90. 63 9.15 99. 88 —0.13
12 48. 50 34. 35 81. 00 18. 80 75. 00 24. 80
25 1.25 98. 31 1.63 98. 40 1.75 98. 25
50 0. 625 99. 15 1.13 98. 90 1.25 98. 75
2.3 WELMBORIE HB310 SHEREERIFEELE WA —EER. NEEHR LN, AR BERRY
E o)Al 11 PR AR ) %o 7 5T K s e AR R R i T Y TR 22

REL BT HB310 B R AL BRI AR A IMBIVEFARGR . D i A 0 sE X 41 bRt
W5 dRTE R F B TSR, X R 223 5] A B RN A K SO B B T M HEAT T VR, B 4t
B, MR EBORATTE HB310 RS R A1 0385D 8RBl . AN RE T ARR
A TR 22 BH S ok A 2 S R0 e B (P 1, B 3k R ) o st R ot A 4 T N 2 K T T O B 2 R T
AW EA —EMMHEIIER. 2R REH, BLR
FOwR AT B HB310 A& BB A b 38 WX 3 SR 488U A 2
AR 22 P 0 74 200 SR A 4 » XoF BRE s 9 P A 1 D 1 3
Rfr2E ., DSERMERSRTE R T BAoWE ] LLE 2
WL R B0 AT A HB310 B ik AL B )5 , T 22 B S b L e

M RRAREAR 1910 RERALE 7. BRI A LU S 41 P T
PRI RAE RN DB A KR B B AR — L, ST
Vo1 % 2. WELR s BURAT H HB310 & BEL _ ’ ~
Fig.1 The effect of X, nematophila HB310 centrifugaled HEUESEFES M BUR T B HB310 BB SE SRR TERG JFE
fermented liquid to the hyphalmorphologic structure of B 5 0 SR A AR B TR B TR P R B B A B R
V. mali (X400) MRIVERT . B i s A TR R T AT AR R B i
Note:1. CK;2. X. nematophila HB310 centrifugaled fermented liquid. E%}ﬂ%ﬁﬁ ﬁﬂgm%ﬂﬁmz{j{,ﬂﬁﬁﬁu1=&ﬁ@¥ﬁﬁ ZQ“E/\J
3 itig AR 5 78 A5 8 YA R P o D o 7 1 6 LA AR g O 300 1 42

ARG RIVEROMEEEARRMER, R H. RAEHRESRS LdRane A —20 st—2HE
[l — i R AL AL TR XA R YD R R B e A SCR HUPR IR SR A A T e IR S I S M ™= 3f 22 7l
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Study on Antimicrobial Activity of Symbiotic Bacteria of
Xenorhabdus nematophila HB310 Against Five Apple Pathogens

ZHANG Yuan,NANGONG Zi-yan, WANG Qin-ying, WEN Xu
(College of Plant Protection, Agricultural University of Hebei,Baoding, Hebei 071000)

Abstract: To explore the antimicrobial activity of the culture broth and supernatant of Xenorhabdus nematophila HB310
against five apple pathogens. The antimicrobial activity of the culture broth and supernatant of Xenorhabdus nematophila
HB310 against Botryosphaeria berengeriana , Valsa mali, Alternaria mali, Botrytis cinerea and Alternaria mali by
using two methods-growth rate method and spore germination method were investigated. The results showed that the
inhibition of culture broth and supernatant of Xenorhabdus nematophila HB310 to mycelium growth of Botryosphaeria
berengeriana were 76. 90% and 80. 79%. Overstriking mycelia and malformed cell membrane were were observed in V.
mali after treatmented by the X. nematophila HB310. In addition, the X. nematophila HB310 also inhibited the spore
germination. When the X. nematophila HB310 were on 50 mL/Land 25 mL/L, the spore germinations of three apples
fungi were above 98%. The antimicrobial activity of the culture broth and supernatant of Xenorhabdus nematophila
HB310 against five apple pathogens both had better effect.

Key words: Xenorhabdus nematophila HB310;apples fungi;antimicrobial activity
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