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Control effect of Serratia marcescens AHPC29 on pinewood wilt
disease and optimization of culture conditions for the bacteria
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Abstract: [ Aim)Serratia marcescens AHPC29, which was isolated from the pupa chamber of Monochamus alternatus, a vector of
the pinewood nematode, has been shown to be pathogenic to the pinewood nematode. The pinewood nematode , Bursaphelenchus xylo-
philus, is an important invasive forest pest that can cause pine wilt disease. This study was carried out to investigate the effect of S.
marcescens AHPC29 on pine wilt disease under conditions of increasing strain in a laboratory setting. [ Method] The effects of S.
marcescens AHPC29 on pine wilt disease were analyzed by irrigating bacteria cultures into pine trees that had been artificially infec-
ted with pinewood nematodes in a greenhouse. The effects of culture medium components and culture conditions on the growth of S.
marcescens AHPC29 were determined by single-component screening and orthogonal experiments to explore the optimal conditions for
the growth of S. marcescens AHPC29. [ Result] For the pines infected with pinewood nematodes, the growth status of the treatment
group irrigated with the AHPC29 strain was better than that of the control group, and the pinewood nematode content in the trees was
significantly reduced. The optimal medium composition was 0.1% lactose, 0.5% complex amino acids, 0.5% KNO,, and 1.5% Mg-

SO, , among which the most influential component was the nitrogen source. The optimal inoculation ratio was 7% , the optimal filling
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ratio was 40% , the optimal rotate speed was 180 r - min~", the optimal temperature was 30 °C , and the optimal culture time was 36

h. [ Conclusion] In this study, the optimal conditions for the growth of S. marcescens AHPC29 were obtained, and it was confirmed

that the strain had good application potential in the control of pine wilt disease, which provided a theoretical basis for its application

as a biocontrol bacterium.

Key words: biocontrol bacterium; Serratia marcescens; pinewood nematode; growth condition optimization
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23 EFEAESRL

FR A A 7 2+ A e A U A LU L TG L
RIUE TCHLER, AT IO R R T2 5250, 45 R 3R 4L 3
A, B IR W36 1, IEASSEH6 7 28 M4 1y
BELE 2, PRZE(E A R/INAT LA B Z R R KT 1 2
7 %o 45 SRR I KIS AR 25 TR 2 AR ZE 1 A R
ATLLAE 25 IR X RSB0 76 QT Doy THLAE T 1Y
FWIF N 2 A & FE R > FLBE > MgS0, >KNO, , )
P2 R T AR 1S9 45 R 0 Y{E (k) 7T L
FE L FUBE BT MK 1R 0.1%
BE IR BT AR 1 ARFERW 0.5% 1k
&, KNO, BRI AR 1 AR 0.5% 1 3,
MgSO, MR- AR 3 ARE M 1.5% R, RIES
FRIEM AN BN 0. 1% FHE . 0.5% K A B IR
0.5%KNO, .1.5% MgS0, .
24 BEFFEXNFRIDERE AHPC29 £KHHIT

FES AL FR I FER -, 43 00 3 o 8 5
R O IR SRR N R D
T AHPC29 A=Ky, Hab R an & 3 frs .,

¥ 1% 3% 5% 1% 9% . 11% 13% W45 fh &4y
SRR R R 45 S UL 3A, SEIR A AR
1% ~ 7%, ZE V3 [CE AHPC29 1 Dy, HE
Fha AR 7% ~ 1% 0, B R VD 8 G AH-
PC29 [ Dy . (BT T B, AR 13% 0
Do o TEAT /NG R T RSRAR T H2 R0 5 R 7% B 114
Do o[BI, Ve 3R B AR D i 7% Ak B2 E AT 45 T

i IR ISR R RS IR R AL

W 10% 20% 30% 40% 50% 60% I 52
G5 ULIE 3B, H IR AT, B Tl 40% B 1D TR TG
AHPC29 1) Dy, . (B F i, H 5 AR () 25 51 25
S AR S5 ] 409% S fe FERS W i

55k 060,120,180 .240 r - min™' A SC I 45
FE 3C s, A HH 0 v+ min™' R ARG R 2
AR T H AL A5, R4 60 (120,180 Fil 240
v+ min” BE U (R]AY 45 R0 W 25 5 (AR R e
0~ 180 r - min "B}, Dy, . (H 5 BT HH 50 H
180 r -+ min™ B}, Dy . TE I B 5o e a5, PR 4% 180
r » min~ B NERAEREE

B IR B A R R ) SR I R 2 —,
25.28.30.,35.37 C 4 M T W3 i 45 5L an &l 3D fr
IR, GERFRIA 35 F137 CHIETR AR 25 °C &4
X BB VDR IO AHPC29 W4 KA B &M ME R,
30 C A TR 45 R 3 T LA R SRR B A
TUWHEIRE AHPC29 A+, PR A A 5% 0 56 19 A
FER TR 30 C.,

Bt 55 I ) 3 BBV 7 TG AHPC29
PARAE AN 3E froR, S5 KW, 12~24 h 4
Kg, Jm T HA KW 75 24~ 36 h NR TP
FHICH AHPC29 Ab T A= K X405 36 ~ 48 h A
Dy o TEDRAFAGE , VLA ZE BT V0 5 [W T AHPC29
MNERKFEEW 5555 60 F172 h I, D, (HFFLETF
R, UL HAZE VD FR G AHPC29 HEAET-H



- 274 - Y Journal of Biosafety IRV S

F1 EXIHEERERKER

Table 1 Factor level table of orthogonal experiment P Unit: %
IKF- Level A FLBE A Lactose B B4 %A B Compound amino acids C KNO, D MgSO,
1 0.1 0.5 0.5 0.5
0.5 1.0 1.0 1.0
3 1.0 1.5 1.5 1.5

K2 EXIRARKRERSN

Table 2 Orthogonal experimental scheme and results analysis

S Experiment number A FLBE A Lactose BEAHEME B Compound amino acids C KNO4 D MgSO, Do nm

1 1 1 1 1 0.304
2 1 2 2 2 0.226
3 1 3 3 3 0.203
4 2 1 2 3 0.278
5 2 2 3 1 0.197
6 2 3 1 2 0.138
7 3 1 3 2 0.247
8 3 2 1 3 0.237
9 3 3 2 1 0.103
K, 0.733 0.829 0.679 0.604
K, 0.613 0.66 0.607 0.611
K 0.587 0.444 0.647 0.718
ky 0.244 0.276 0.226 0.201
k, 0.204 0.22 0.202 0.204
ks 0.196 0.196 0.216 0.239

2 Range 0.048 0.08 0.024 0.038

FERIF Order B>A>D>C

/K- Optimal level A B, G, D,

flt4H & Optimal combination A;B,C,D;

K, K, Ky A FRTEKT- 1 KT 2 UK 3 BSCIRESRAINAN &y ky ey 200045 RIRTEAKCFE 1 K 2 K 3 1908045 0 Al
IR EESLIEN
K, , K, and Kj are the sum of the experimental results of each factor at level 1, level 2 and level 3 respectively, while k, , k, and k; are the aver-

age of the experimental results of each factor at level 1, level 2 and level 3 respectively.
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Fig.3 Effect of different culture conditions on the growth of S. marcescens AHPC29
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