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Abstract; There is a long history to cultivate the Pogostemon cablin in Guangdong Province, and it is a famous
medicinal material. The bacterial wilt is the important disease that impacts the production and quality of P. cablin.
Aiming to the control effects of metabolites of Alternaria sp. GHX-P17 strain that is belonging to an endophytic fungus
isolated from the stems and leaves of P. cablin and the mechanism of disease resistance on bacterial wilt, a laboratory
experiment had been conducted to investigate the incidence and severity of bacterial wilt in P. cablin at different time
after artificial to inoculate the strain of Alternaria sp. GHX-P17 and to spray the crude extracts of the metabolites, and
disease index (DI) was calculated. The activity changes of protective enzymes of phenylalanine ammonia lyase (PAL) ,
peroxidase (POD) and superoxide dismutase (SOD) were determined in different time in P. cablin. The results were as
follows; (1) The DI was significantly lower in the treatment groups with the crude extracts of Alternaria sp. GHX-P17 at
different concentrations than that of control groups, and the DI decreased by 27.16% in the treatment groups at 204 h
after inoculation. The variance analysis showed significant differences (P<0.05). (2) The severity of bacterial wilt was
reduced with the extension of investigation time in P. cablin, and the severity levels increased slowly in treatment
groups. The average severity was significantly lower than that of the control groups at 204 h, and the control effects
reached 74.65%. (3) The activities of protective enzymes of PAL, POD and SOD increased observably after to inoculate
spore suspension and to spray metabolites in P. cablin, but the activity peak time was different. PAL activities gradually
increased after inoculation; POD first increased and then decreased, and then increased again, and there were two the
activity peaks; SOD increased rapidly and then decreased gradually. Obviously, the metabolites of Alternaria sp. GHX-
P17 can not only increase the activities of protective enzymes in P. cablin, and delay the infection process of Ralstonia
solanacearum, but also decrease the severity levels of bacterial wilt. However, the research findings provide a reference
for the study of active components of secondary metabolites of endophytic fungi and the development of biopesticides.
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JTEEH B SOD B S, S mg - mL! 10
mg - mL' A A SOD T iR A B T
HEZH ;5] 60 h B, b P 20 Fn Xt B SOD 376 1 [\] B
P, Z A PR R 132 h 5, SOD i1 FF& T
11.32% ;% 168 h i, SOD JL-F 12| T 24 h # 1%
B B GE R AE — DB =K (K 4) . SOD 1E28
HPPEAK], EEH TR ERRENA A H
JL, SOD iEMAR L SR B S 60 h AL A
FER R R Ok T SOD iEME A A T I ER A H
Pl iAot B R B8 ) A i it A 1 43 5, DT A SIE 400 g
P IEH A DI RE 118 3%

3 WihkEHE#

HEY N A B B Y R 2 R PR 2 E A S
PR AR EmMEZEHE 24, Hir, &
2R v 43 B A T M G P A R Bk B PN A R
Bk H B3 i ANy T 9 B B A P A AR (4
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A. RIS 84 h;y B. A5 156 h; C. HEFNE 204 h,
A. 84 h after inoculation; B. 156 h after inoculation; C. 204 h after inoculation.

B1 #MEHERARMNE EEFHRTEETL

Fig. 1 Severity change of bacterial wilt after inoculated Ralstonia solanacearum in Pogostemon cablin

®1 MNEHEHE GHX-P17 ZREEN EEFTHBEARENZN (x5, n=3)
Table 1  Effects of extraction solution of endophytic fungus GHX-P17 on the incidence

rate of bacterial wilt in Pogostemon cablin (x+s, n=3)

e Concentration

(mg - mL")

" B B Bk B

Incidence rate Incidence rate Incidence rate Incidence rate

(%) (%) (%) (%)

84 10.92 £0.04¢ 10.23 £0.07¢ 9.81 40.12¢ 11.23 £0.34¢
120 31.32 £0.13b 30.61 £0.11b 30.52 £0.12b 28.41 £0.19b
156 40.40 +£0.23b 43.22 +0.20b 41.42 +0.18b 37.53 £0.41bc
180 97.60 +0.14a 89.58 £0.22a 90.63 +0.24a 79.85 £0.53a
204 100.00 £0.00a 100.00 £0.00a 100.00 £0.00a 94.65 £0.00a

TE: F—A7 P PG A RIR/NG T8 R B 2 (0] 22 57 13 (Turkey #5538 P<0.05) , T,

Note: Mean values within the same line followed by different small letters are significantly different (Turkey test P<0.05). The same below.

#x2 WEER GHX-P17 #BEAZM T EES W% DI WM (xxs, n=3)
Table 2 Effects of extraction solution of endophytic fungus GHX-P17 on the disease

index of bacterial wilt in Pogostemon cablin(x+s, n=3)

e ¥ Concentration

. (mg - mL™")
FEA0 i I Ji
Time after inoculation CK 2.5 5.0 10.0
(h)
o 1 4 A 93 T 4 AL o 15 4 4 o 1 4
DI (%) DI (%) DI (%) DI (%)
84 20.98+0.31¢ 21.45+0.34c 18.21+1.33¢ 16.57+1.53d
120 51.28+0.33b 45.21+0.45b 23.70+1.26¢ 19.78+0.99cd
156 57.78+0.45b 55.23+0.55b 37.37£1.95¢ 34.38+2.05¢
180 71.44+1.38b 67.68+0.41b 42.04+3.91bc 40.56+0.87bc

204 98.10£2.49a 92.11£0.44a 67.11+2.70b 68.45+2.28b
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Fig. 2 Changes of PAL activities under different treatments

with extraction solution of endophytic fungus
GHX-P17 in Pogostemon cablin
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Fig. 3 Changes of POD activities under different treatments

with extraction solution of endophytic fungus
GHX-P17 in Pogostemon cablin

AE B 1 1 98 AR T A% ol A 4 A A= 0 BT 1
3B E FE BT A BE . IS R AR
& R AW JE 2 i W B ( Clavicipitaceae ) [
Epichloé J& 4= T ( Epichloé) ( Siege et al., 1987) .
Epichloé W 72 58 T~ -1 5 F 35 Bl Hb 3 55 A 58 K 19
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351 *k

30r

ok
s

25F
20r
151

101

SODjE#: SOD activity (U.g™ prot)

W
T

Ty
ST IIIIIII LTI IS

I 9 168
e 5 1F ] Time after inoculation (h)
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3t EE SOD EH AN

Fig. 4 Changes of SOD activities under different treatments

with extraction solution of endophytic fungus
GHX-P17 in Pogostemon cablin

ARAST e B 0 A vy | HC G o B i A ) S T
A ok 1 B AR R AE 3 e o 5 A AR W 1Y =
F A, Epichlos 1 68 M35 R FL T+ 5 AR, &
4@ A5 AR A Y B 38 19 4K T BE J1 ( Marquez et al.,
2010; FMNAE, 2021) o R (2021) W5 A
I Epichloé AU 16 R AR FEHT 10 M A 5 252 ), B
& S FEAR , R 5CR Epichlog 4 A 1A 20 10 1) 94 %
Yy, H Epichloe i fig 388 32 98 715 DR 47 Tl A 305 1 42 5
TE 2 R K T 2 RN £ 4 2R ) R i S B0 OR R R
AT AN R YA HLIE IR, H A, 2 N 2 25 A or
MR IRE S5 56 , VF 22 BIF 5% 5 DN 4 S A8 ) v O 3 2 —
B I TR B BTG P 0 N AR TR 3 S TR M TR S
g I pRT AL 3% % o R P RO AR U 2 R 2
R 243 L A o B 4000 <) g D L T TR 22 A R R A
il 97 Ji 240 AT R it £k R LA A9 E T ( Deshmukh et
al., 2022) . BUANAE BRI , 7003 89 1Ok 1Y 3%
PEWNAE B K Z )8 T8 A4 1 (Rosa et al., 2009;
Herrera et al., 2010) , MM EY TR RS, I
I 72 3145 1Y BEAK% FL & GHX-P17 T #K, 1
FEW T A9 HE 2 TR 20 ( Dothideomycetes ) 4% 16 & &
H ( Pleosporales) %41 = & ( Pleosporaceae ) B9 4%
feftE B, 8 M A AR W (PR A, 2015), H
AT, ELIE R 51 808 2 (index fungorum, IF) ic 5% Ay
784 Fh SRR R HEAR LB B T L EEAR I A
AR5 8 T 18 35 N LR BEAS SR TR, TR VAR A
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FRRAMESE . T4 P P BATEAIT 5% PR okl 335 L T 72
A AN a] Az R A AR T A v R A TP o B
2 352K N A= ELI, JF M b 0 1 LA ik 2 A T
AR TR R | 32K 6 TR R 7R BT S0 A0 R TR 5 T XA BB
BRI, Alternaria sp. GHX-P17 2 N H X Iff 52
B3R B AL A T3 PRI M, X R I A R
( Escherichia coli) 4> ¥ {05 % BK & ( Staphylococcus
aureus ) FUH B /R R B8 AR RCR . A<
ST I B GHX-P 17 AR 35 42 B ik — 20 R W
TR B I G2 T R e I T B AR T A ™
JERIBE ST, Bk 74.65%

DA AR TR N AR P AN AL RE 4% 52 W i 2 B 3t
52T B 45 b RS 907 A s N i e B 9 AE e FE AR )
FRAE S5 30 1) ik 32 68 03, — J7 T, PN A R E
FEBUAE P BE 1555 T 1 % B 4o 5 4 A 0 2H 207
189 77 2 2 R T 110 4 S 5 5y — 5 T, A A T e i
T HE ) B P A 5 300 0 0 2 vy I 0 R e DA R B
ZAU A R DR A W) 52 B B0 25 b AR B 1
(A - AR IABESE,2022) , SR HE ¥ Y
38 R 220 A4 b e A e g S Y A e
i LA SR 5 K P RN ORISR
JE AR FNE SRl = S R B AR R e M L 16 E
5t ia N7 AR R G DR B
AL FIN [ ( malonaldehyde ) & &% H ) F Bt 2
— (R HE T, 2018) , B 1 M AR 37 B ( protective
enzymes)%Tﬁﬂf%iu&l‘%ﬁﬂj}iﬂ}af@jfnﬂ:%(ﬁ‘ﬁ
it , 2 BT 5 1 3 U Ik 09 H 98 AR, 98 b8 L 4
PAL.POD H1 SOD, T3], JATTXH O 37 g 15 Jie 14 5¢
JH I ( Colletotrichum gloeosporioides ) 17 Y& 55 % 2f 41
JE T VER A AT T 5 (LA SR, 2004) o X2
DRAPEETETE R A A b 55 A1k 27 32 40 M e K BT R
FFE A 5 £5 H ( pathogenesis-related protein ) 5 %,
HOR A AR, AR I E 3 Rk
it 7% 1 1 A2 Al i — D IR S GHX-P17 BEf% UL 1
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