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(Alternaria tenuis)f= K 2 % JH i (Colletotrichum cereale)3g A - #I1E B, #7H| E 55 A 57.39%. 26.30%
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Fa 15.61%, 2 FRINERREF A A A4k 7 # (Fusarium sp)E K L #h; 2 R®+, 5
Epichloé guerinii £ A TUAR MEKBE TR LZEFATHLEE . BERA RS ZEARE T
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Effects of endophytic fungus Epichloé guerinii on disease
resistance of the host Melica transsilvanica

WANG Chuanzhe, SHI Chong*, HE Jiakun, ZHANG Mengmeng, SHI Jingtao

College of Resources and Environment, Xinjiang Agricultural University, Urumqi 830052, Xinjiang, China

Abstract: [Background] Epichloé guerinii SC012 isolated from Melica transsilvanica, a plant
only growing in the northern slope of the Tianshan Mountains in China, is a type of endophytic
fungus of grasses. [Objective] To investigate the relationship between E. guerinii and the
disease resistance of its host M. transsilvanica. [Methods] Dual-culture tests were conducted to
assess the interactions between the endophytic fungus and four common plant pathogenic fungi.
A pot experiment was performed to evaluate the resistance of M. transsilvanica with E. guerinii
to pathogen invasion. [Results] In the dual-culture tests, E. guerinii isolated from M. transsilvanica
exhibited inhibitory effects on Rhizoctonia solani, Alternaria tenuis, and Colletotrichum
cereale, with the inhibition rates of 57.39%, 26.30%, and 20.92%, respectively. The
fermentation broth of E. guerinii also inhibited the growth of the three pathogens, with the
inhibition rates of 64.94%, 32.93%, and 15.61%, respectively. The endophytic fungus and its
fermentation broth had no impact on the growth of Fusarium sp. The results of the pot
experiment showed that E. guerinii reduced the disease indexes of M. transsilvanica exposed to
the invasion of R. solani, A. tenuis, and C. cereale, with the relative protective effects of 36.61%,
16.01%, and 21.87%, respectively. Apart from reducing the incidence caused by R solani, E. guerinii
showed no significant effect on the incidence caused by other pathogens. M. transsilvanica
plants with the endophytic fungus (E+) had higher polyphenol oxidase (PPO) and phenylalnine
ammonialyase (PAL) activities than the plants without the endophytic fungus (E-) (P<0.05),
except that the PAL activity had no significant difference in the case of Fusarium sp. infection.
[Conclusion] The endophytic fungus E. guerinii can enhance the resistance of M. transsilvanica
to specific pathogens, while the resistance varies depending on the pathogens. The findings
provide a basis for the use of endophytic fungi of grasses in the biocontrol and breeding of
disease resistant crops.

Keywords: endophytic fungus; Melica transsilvanica; biocontrol; dual-culture test; defense
enzymes
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4 °CYKFFARAE , BL 0.5 mL F I 44 T PDA 5
FrHE, (25+1) CCRARGIEFE 3 d, AP TE
AR, AU RRERICE, R

TCW &M T ¥ 10 mL JC B & WA
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A3 I B R DFE TR e, R E 4R AR
38 PDA R s/ i BRAL B, A~ b
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Fekep, BB 20 BRI — Yt E
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Ja FEIRMLEIHK 30 s il i 22 B, FJC
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G 20 mL A TR A R Y 1 0 A A 4 A
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2525 2 RV R B R S AR, IR
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BORAHXT B 3% . {8 PPO i3l &5 PAL ikl &
53 9 I0RE 25 A R A it o) PPO 5 PAL i .
KR HR(%o)=(AIR M R 8/ BB <100 (4)
I 1 8 B=3 (45 J v B0z s AR/ (R A i
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FH X B 28 (%o)=(E— 21 95 15 48 %0 —E+ 41 %5 1% 48
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(B 1A), HMEREFHAEEIA 18.47mm, il
BRIR 57.39%, B m T HAh 2 41(P<0.05).
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il 7 FH (P<0.05) . 7€ 5 R4 B I A 14 X kg 1 77
Hh TR PR A S S5 AR A L TR TRV 01 2% TR 22 55 %
HEHH AR (& 1C), PRk 341 5.67 mm,
PIER 2 H 20.92% (& 1), Bk SCO12 X 37 A2
AL RS = 1 P 0 I A2 S

FANHIERA 2.19 550 2.74 £ VA F 45 R LI
PR SCO12 Xf N7 AK 22 A% T . BE A 6L TR AR 43 < 9L
DA A AEAE i 2 A O (P<0.05) , #ifil E FH Hh
e B 3 1k 37 A 22 A% TR > A% 0 TR > TR 4 i I
W, R T SRR
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B ZE R P A R v e D LR A
oL, AT EDUE H R PR SCO12 & Ik X Bk )
B LA AY 3 il I LB A KA W S A
YER, S4&40% EAH LA K R k18, 224
K2 B T AR FE BE 0 i (B 3)o 78 & B i
VERTT SERG 2% T . S F TR IR A DI TR TR 7%
BRI E /N T & U0 BB TRV B2 (P<0.05),

B 1 E# SC012 5 4 MiE7% R B F B XI5 75 i 08

A SIREZZAZTRE . B BERR AL, C: KRG B

W. D: BRIV, KA, ZEMEARCE A R, A AR A Ak PR

Figure 1

Dual-culture test of strain SC012 with four types of plant pathogenic fungi. A: Rhizoctonia solani.

B: Alternaria tenuis. C: Colletotrichum cereale. D: Fusarium sp. In each picture, the left petri dish is the
control group and the right petri dish is the treatment group.
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E 5o BN Treatment [ Control x 1 FRMFEAEPREERSHREEREE%E
3 . : B RN E %
E 4 _ = Table 1 Colony spacing and inhibition rate between
§ - endophytic fungi and pathogenic fungi in the
g dual-culture test
—
) i It L AT [E1}E BN RS
“Oc:'o Pathogenic fungi Spacing (mm) Inhibition rate
= (%)
o SR 18.47£3.73a  57.39+1.56a
s Rhizoctonia solani
g . A 0 4 10.34£1.99b  26.30+0.82b
e o.le 50 lg,ﬂl . .
5 i cer® . ™ s Alternaria tenuis
Ale™ i Fw qnizo™’ RAS B 5.67+1.32¢  20.92+1.08¢
Pathogenic fungi Collefgtrichum cereale
N - -

2 = 9 T el Fusarium sp.
& 2 XJUFEE R VEEF1E *:
- IS 75 1 e AL RO B 4 % [{]— AR [F/NE S8 RR 0.05 KF B2 B

hb B ] 2% 5 % (P<0.05). T[] — AR, T
Figure 2 Colony radius of the pathogenic fungi in Different lowercase letters within the same column indicate
the dual-culture test. *: Significant differences significant differences at the 0.05 level; —: No inhibition
between the treatments (P<0.05). The same below. effect. The same below.

3 EMK SCO12 KBRS 4 MEMFEEEIIEINGE A VATZEE. B: BERRE. C. RAHK
JHE. D: BT, Tk R, ZEMPEARC X RREL, A Osr-dich A 312
Figure 3 Inhibition test of strain SC012 fermentation broth against four types of plant pathogenic fungi. A:

Rhizoctonia solani. B: Alternaria tenuis. C: Colletotrichum cereale. D: Fusarium sp. In each picture, the left
petri dish is the control group and the right petri dish is the treatment group.
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X B TR TR BLAR A AR A FRAL Y 2,49, 1.42
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Figure 4 Colony diameter of pathogenic fungi in
the antimicrobial test with fermentation broth.

* 2 EH SCO12 RELRINEIR S o 3 R R R

HERHIHIE

Table 2 Inhibition rates of fermentation broth
against different pathogenic fungi in the
antimicrobial test

9 D EL T il 2

Pathogenic fungi Inhibition rate (%)

M A 22 % Rhizoctonia solani 64.94+1.17a
BEKHUTH Alternaria tenuis 32.9342.03b

A4 ®JAE Colletotrichum cereale  15.61+1.59¢

ik J] 1A Fusarium sp. -

E— AR (P<0.05) o X FHE 4% 761 o A1 AR 45 1< I TR
MR, E+AEER A 15 18 200 % T E—fE PR
(P<0.05), H 35 Z (B0 BRI B 35 22 5% o X
FHREIRZY, EHIirE S BRI R HRE S
o 1 45 B8 J0 835 22 S5 (18] 5) o AR By
BRI, BEAR SCO12 XiF 7 A 22 4% TR 1 A X Bl 4%
H36.61%, & THEMME . RO S E
(P<0.05), TIHEAS LR . AR A B IH B 34 AH X Bl
MR FHEFGE 3) U B R LN B
Pk SCO12 FEHR = i 27 22 BL B X — BB 5 5 I
B, (EXAS R0 B R B A 22
2.3.2 EHRSCO12 Xf 4 FiR R E R RmE=
B R N BESE M AV R2

FHEL TR FEA R (CK), E+5 E—H k75 Bk
4 AR E# R Y45 PAL 5 PPO HOTEYESY THE
fEFRAR R 2 FhBH MGG P B 22 5. X
F 4 Fios B 1A AR 4%, EHFEAR Y PPO TE M348
F T EAHRR(P<0.05). BRYEHE ) R Y E+iE
PRI PAL 65 E- AR TG0 35 22 S A0, X A
3 PRI R YR EHHIERIY PAL TEPEXY & T
E— 1k (P<0.05). HAE A2 ERYL T E+
FEAR IR PAL . PPO iX 2 FP B HG 5 E—FEARAH EL
A3 34.34% . 41.41% (K 6), DL REE Rk
A5 )5 AR G e 9 A EL P AR M Rl s R
L PAL M PPO BTG 4 > $2 M P o4 -
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Figure 5 Disease occurrence in E+ plants and E—
plants under infection of different pathogens. A:
Incidence rate. B: Disease index.

*3 EikSC12 5E=REHERT 4 MRREHN
TR BRI

Table 3 Relative protective efficacy of strain SC012
symbiosis with Melica transsilvanica against four
pathogenic fungi

95 Jit EL TR AEXT B AR
Pathogenic fungi Relative efficacy (%)
S/ 22 4% i Rhizoctonia solani 36.61+2.87a

HEAR AL Alternaria tenuis 16.0143.78b

R4 HIE T Colletotrichum cereale 21.87+1.60b

B 71T Fusarium sp.
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Figure 6 Defensive enzyme activity in E+ plants

and E— plants under infection of different pathogens.
A: PAL activity. B: PPO activity.
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PIFEST Epichlog PN A= B4 i fid £ A
oo Pk Oy R B E R R TE L E PR
(Festuca) . Z % J& (Lolium) I % H %
(Achnatherum inebrians) > g 3= 1 4 4= EL 1,
HrP R RS IR 5T 43 B S B N AR RN
5 %, %% J& (Drechslera) . %t /] i J& (Fusarium) .
24 1% 1 J& (Rhizoctonia) . #7 H & fii 8 (Curvularia
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lunata) . 4l A2 4% 4% fll (Alternaria alternata) Fl AR
J&5 =5 1% f0 (Bipolaris sorokiniana) 55 i Ji [ AR A
NI R BE (R A0 M PO, AR o v 7 22 B R Y
A= HH# Epichlog guerinii SCO12 7E A6 I it
B v Rl I S A 22 A% T . BERR R I R AT
BARTE R VR AR, RS0 57.39% .
26.30%F1 20.92%, XF 4 71 T JC B 1 40 ok 4
o WA LR F 2l W e A A o™ A i
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WA I A 25 AR, RS N AR L
F2 B 5E 2ok 7 A B IR AR A A A R A o e
JREMA K. WA ERE Epichlog 3@ id =4
YA &Y. 5L A VLG P (volatile
organic compounds, VOCs), {28, B2 £ ik
S5 LA A0 RIS P 1 A3 SR 0 T A SRR T i
JE B R AP, HAS TR) 3 R R A o A B
AR R R S R 22 5P, i,
XA [ it o B A A P AN AR ], 2 T
> RLETNAE B E. guerinii 5 A& 2R ELEAC
WP %) 22 S 3 T 2 — 2 A

PAL #l PPO ZAEWHHTAE Yy W ih 1 7 48
fifi . PAL JEAEY AR PR eSS AT 0 5C B il
5o i ERR AV AR R . S B
PRE . B0 R 55 A B DA Y, PPO
SEAEY AN A S 2 G P O, —
HEAEY IS 2 F g R E . A
WFFERIT, IR N 2R A2 28 N s S A ) o palA
WY, YR Y 32 B0 R R AR e, AR
LT A R 2 T 2R N R R 7 A HL At B 1 Ak
BT EP, A5 AT LABH 1k 5 5 = g
RS, XA A PAL W& MEFF S . ILSL,

TEWOR ER R U5 Bl & R W 2Tk, PPO I
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