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Control effect of antagonistic endophytic Serratia marcescens LIEH 92 on
sunflower sclerotinia rot and its antifungal mechanism

Wang Jing, Su Zhifang, Li Yazhen, Wang Haiwei, Zheng Xiqing, Di Na
(Department of Agronomy, Hetao College, Bayannur 015000, China)

Abstract Serratia marcescens LIEH 92 was obtained from Orobanche cumana. The control efficacy of LIEH 92
against sunflower sclerotinia rot were evaluated in pot experiments and field plot experiments. The physiological
characteristics of LIEH 92 and its colonization in rhizosphere soil and sunflower plants were determined. The re-
sults showed that the control efficacy of fermented liquid from LIEH 92 against sunflower sclerotinia rot was 73.
35% in pot experiments, 53.48% for sunflower sclerotinia root rot and 38.64% for sunflower sclerotinia head rot
in field plot experiments. The chitinase-producing by LIEH 92 could colonize and transmit in rhizosphere soil and
roots, stems, leaves of sunflowers. The quantity of LIEH 92 reached 10* - 10° c¢fu/g. and the most was observed
in roots, followed by stems and leaves. The colonizing bacterial quantity of strain LIEH 92 from rhizosphere soil
and roots in sterile soil was lower than that in natural soil, while the colonizing bacterial quantity from stems and
leaves in sterile soil was higher than that in natural soil. Strain LIEH 92 increased the activities of defensive en-
zymes PAL, POD and PPO in sunflowers, and the resistance of the plants to Sclerotinia sclerotiorum was induced.
LIEH 92 has great potential for bio-controlling sunflower sclerotinia rot.

Key words  Sclerotinia sclerotiorum of sunflower;  Serratia marcescens; control efficacy; colonization dy-

namics; defense enzyme activity
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Table 1 Control efficacy of endophytic bacterium LIEH 92 against Sclerotinia sclerotiorum in pot experiments

AbFR Treatment

KiZ/% Incidence rate

JTETe %k Disease index BiiGa%k5 /%  Control efficacy

7K Water (CK)
50 % A WP 50% Procymidone WP
LIEH 92

(100=0. 00)a
(35.0940. 98)b
(21.9640. 81)c

(70.74=%1.00)a —
(22.5740. 36)b 68. 09
(18.85+0.43)c 73. 35

D) R B 4 BB AR e [R5 80H0E S5 A [ - BE 7R 28 Duncan [N R 25K S0 7E 0. 05 K P25 W3, R,

Data in the table are means+SE. Data followed by different letters in the same column are significantly different at the 0. 05 level by Dun-

can's new multiple range test. The same below.

R2 WEHAE LIEH 92 Xf[5 B EZEiZMmA X B

Table 2 Control efficacy of endophytic bacteria LIEH 92 against Sclerotinia sclerotiorum in field plot experiments

HJE R Root rot

FHJE R Flower head rot

Ak B

Treatment

Vo3 E I

Incidence rate

VAL =54

Disease index

BINARCR/ /o

Control efficacy

Vo3 E I

Incidence rate

VL[5

Disease index

BRRCR/ %

Control efficacy

7K Water (CK) (32.3940.75)a  (24.55=0.58)a

1] H 2& 45 2 7E B
Anti-replanting agent (18. 76+0. 25)b
for sunflower

LIEH 92

(13.28+0. 38)b

(17.3740.52)b  (11.4220.47)c

45. 91 (14. 4340. 43)b

53. 48 (12.4540. 41)c

(21.2840.17)a  (18.61=0.52)a —
(13.3740.66)b 28.16

(11. 4240. 45)¢c 38. 64

2.2 A YANEMAE LIEH 92 £ IB43ENE
I A g LIEH 92 A=K ili4e (& D]

DA i bk LIEH 92 72 A B 37 16 h JE it AXS L
AR BRI BE U T L 24~ 48 h RARAL TR E
AR A 36 h BIRK LA B R (EH. 48 h e
R RBEA T,
Bk LIEH 92 78 pH 4~ 10 (471 [ P4 ) g

Koo pH 6~8 AR I RS 01 1) o 0 52 3k 31 e K AEL
(B 2), 7E pH<5 W ea PR 2R K1 B 3RMR E A1K s >
pH>8 I R RGNS . R B TT IR T R

LIEH 92 7£ NaCl ¥ & 0~ 9% B ¥ 7] A4 &,
NaCl ¥ B 7E 0~0. 5% 2 [A] B A AR 4 IR R, Shvik JiE
FE 0. 5 Yol B AR FE A i KA (B 3) . 24 NaCl ¥k JiE
KF 0. 5V}, Bl R BE R N B AR K S BT P
o Y NaCl ¥ KT 10200, TRk A (K SEA S .
2.3 MBEZEINYHNEMEE LIEH 92 7= /LT REEH

M E

PN AR MRAE T LT P REE s 4 d 5. Pk
BT R AR UL R R LIEH 92 figr= A4
JUT iR
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Fig. 3 Effects of the NaCl concentration on growth of
endophytic bacteria LIEH 92

0 05
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B TS BEAE ] H 25 AR L ZE 5B M1 21 28 A8 P Ak . 1 5 )
T KA TR AR R AL 3L A %o B ) H ZEAR PR A PN 4R
S EFIARIC A 2R Ak UL bR LIEH 92 BEFEAR
B 3R] H 25 25 e B IR
2.4.1 LIEH 92 #£ 1 H % ARIT L th £ 7

HRBR = r i A5 i N AR T LIEH 92 58 2% 7 fk
B AN TR B BE 10° efu/mL, H 25 d i
TE KB L I B AR 0 8 B o /N TFE A28 R iy
EFHE (B 4, AR, LIEH 92 58748 14 bk
FAR TEAE 10 d Bk B 5 K, o 100 33 X 10%cfu/g,
ZJEIF IR TR, 20 d 5 2 BH I T 4R SRR R

17E K i v LIEH 92 5878 i bR g J8 1 i AE 15 d
IR E e K. 9 9. 17 X 10% cfu/g. ZJa JF 46 F B
X ] BER A S R AR M 2 8] Y AH LA A 5C L K
b RS AR Yy B RR L ] REASF T A B
PRIESH .

=12
. B 1033 g oo
* g 10t '
o
g 2 o 768
&g
@E 6r 6.45 s N428
> ;
9 g 4 —— A1 Natural soil A
@'g ol —e— K@ Sterile soil :
® g
Q 3 L L L L
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Days after inoculation

4 MAEHE LIEH 92 7@ B ZRE T WEENT
Fig. 4 Colonization dynamics of endophytic bacteria

LIEH 92 in rhizosphere soil of sunflower
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R v g 2D A PN AR AT TR b AR AR AR A AR
WL IET ) T s

AR AR AR K E b LIEH 92 R
PRTE W) H 2R 0y i i s X/ N FAE B SR Lrh i H
S MR 5 B R (T 5) 4 X 5 MR B 4 o A 5 B
AR A R — 2, AR H 2B, B AL
t LIEH 92 848 BRI FE R i 7E 10 d BB R K,
176 X107 cfu/g, 15 d Ji5 2 FE B T Ui 208 T R
AR K T LIEH 92 58748 B bk e 58 I & A 15 d
IR E| R, 1. 63X10° cfu/g, HEWT AR 77
TEMFELLR A Yy n] Ge AT LIEH 92 58748 I #k 1 i
B XA S B T B R A AT PR B 3 ) e

2200

o & 180 17632 169.98

= § 153.71

- 5160

Sz 145.06

k= '§ 120} 139.52 g

X @

X 8100

1 o 80

w‘g £ 600 —& E#L Natural soil 46.83
E 40 —a— KB 1 Sterile soil

2 9 R 40.97
“ o
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Days after inoculation
B 5 WEME LIEH 92 76 H X R M EHAN T
Fig. 5 Colonization dynamics of endophytic bacteria
LIEH 92 in sunflower roots
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24 LIEH 92 575 PR E AAEARAR S , 32505
FITHRAE /N, BT 78 J B - 1) H 282535 03
LIEH 92 P8 58 i i K T 76 3 2K b v e 78 o e i B
%, TEH HZEZE, ARkt LIEH 92 248 BRbk A2 5
PR 20 d B SR B IR, Ol 2. 33X 10" cfu/g; T #E K
Pt LIEH 92 28748 BMRE e A 15 d BFs 3
KR 2.55X10" cfu/g(& 6), FENH H &M, R+
FUKEE A LIEH 92 7 56 i & Y 7E 15 d B8 2
K AR R 2. 83X 10% cfu/g 11 3. 44 X 10% cfu/g( 7

L& 2553
*§ o :
E =
S E 20
P
%3 541268
ﬁ.ﬂ
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| o— KL _ 433
W2 T,% 7 Sterile soil
8 45, TR 375
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EEFRE/d
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6 WAELME LIEH 92 76 H #FZ MM EENT
Fig. 6 Colonization dynamics of endophytic bacteria

LIEH 92 in sunflower stems
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Fig. 7 Colonization dynamics of endophytic bacteria

LIEH 92 in sunflower leaves

2.5 [EHRZEINHANEME LIEH 92 3t (5 H ZEHE K

FEE RIS

T8 7K ARG BEAS B AR 6 P AR AN K. AU
AW LIEH 92 % T W HE AR 1 1) H 22 A8 Ak it 7 vh
PAL.POD #1 PPO i 1 34 i T 15 7K % B, PAL Al
PPO 75 PG BU7E AL B 5 55 7 K, i POD W 7
WEPRIEER 5 RV 9 RIMILT 2 idMeg, [k
FEBERT L 7] H 201 B PAL.POD FI PPO &35 10643
BIHBLAESS 5.9 F15 K,

FEAZ AL TR Y TR B) P R R LIEH 92 & B E AR

Jei s B 1 R0 45 977 400 it 1 35 P i e e Pk 3
PAL.POD F1 PPO i i 43 51 sy BRAE S 5.7 F1 9
K Horf POD 375 10 30 ) BU AN 432 A% 8% e I 4 iy
T 2d, BREE 9 REpME R LIEH 92 R BER M)
] H &R R H e POD §6 2 i = 40 AR S LT
WEHZFAZ 43 o S A #k LIEH 92 & BRI EAR 1Y
Lh¥E HZE0 B PAL.POD F1 PPO 4[5 50 il 15 P
I T 3 Rl R (B 8~10), Ud B 7R £ 15 Al
PPk LIEH 92 (3ERIVERTR - 1) H 28 0 Fr 45 B 160
TR B TR AR ) H SRR AR P B AR
P HZE R PU I .

160r _g Ab#H1 Treatment 1 —&— 4k 32 Treatment 2

150" _a g1BE3 Treatment 3 —»— 4hHH4 Treatment 4
140

130
120
110
100

(g - h)”

1VI

PAL act;

PALFH#:/U

5 7 9 11 13
B RE/d

Days after treatment
AbEEL: XHE; AEHE2: BB, 4hH3: LIEH 92 R BRI, Ab
B4 B AR +LIEH 2R EEER. TH
Treatment 1: CK; Treatment 2: Inoculating Sclerotinia sclerotiorum;
Treatment 3: Root irrigating with the fermented liquid of LIEH92;
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