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Effect of endophyte infection on fungal disease resistance of Leymus chinensis

WANG Xinyu, ZHOU Yong, REN Anzhi, GAO Yubao”
College of Life Science, Nankai University, Tianjin 300071, China

Abstract ;. Endophytes are commonly defined as fungi that live asymptomatically within healthy plant tissue, such as leaves,
stems or roots, for a part or all of their life cycle. The largest plant family hosting these endophytes is Poaceae. Studies on
the grass-endophyte symbiosis indicate that endophytes can not only protect the host grass from abiotic stresses but also
enhance its resistance to biotic disturbance, including herbivores, nematodes, bacteria and pathogens. However, the
response of grass-endophyte symbiosis to fungal pathogens is less studied. Most previous reports on resistance of endophytes
to pathogens have focused on inhibition of fungal pathogens by endophytes in vitro or by inoculation of fungal pathogens on
detached leaves of the symbiont, and these studies have demonstrated that endophytes can inhibit growth of certain species
of fungal pathogens to some degree. Up to now, only a few studies have centered on influence of endophyte infection on
disease resistance of live plants. In this paper we used the endophyte Epichloé bromicola, which was isolated from Leymus
chinensts. L. chinensis is a natural grass, widely distributed in the Inner Mongolian steppe. Three species of fungal pathogens
were chosen, i.e. Curvularia lunata, Bipolaris sorokiniana and Cladosporium sp.. The experiment comprised three parts, i.
e. fungal pathogens inhibition experiment by endophyte, infected detached leaves and infected intact plants experiments.
The questions were: (1) whether E. bromicola could inhibit the growth of the three fungal pathogens in vitro, and (2)
whether endophyte-infected ( E+) and endophyte-free (E—) plants differed in resistance to the pathogenic fungi in detached
leaves and live plants of L. chinensis. The results suggested that E. bromicola significantly inhibited the growth of C. lunata,

B. sorokiniana and C. sp. in vitro, but anti-fungal activities of the endophyte to different pathogenic fungi were different.
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The inhibition rates were 56.22, 46.93 and 45.15%, respectively. Culture filtrate of endophyte also effectively reduced
pathogenic spore germination and the average germination rate were 30.4, 15.7 and 16.4%, respectively. The main
antagonism mechanisms involved in competition and producing anti-fungal chemical compounds. As for our research, the
main strategy was the latter. Leaf inoculation trial showed that all fungal pathogens were able to cause lesions on detached
leaves regardless of endophyte status. Either the number or length of disease lesions on E+ L. chinensis leaves caused by C.
lunata or C. sp. decreased compared with those on E— leaves. But lesion number and length of B. sorokiniana leaf spots
were dramatically higher on E+ leaves compared with E— leaves. Detached leaves extraction inhibited three pathogens to
varying degrees. The reason might be that some inhibitory substances differed in vitro and in the whole plant. The intact E+
leaves had greater resistance to all of three species of pathogens than E— leaves. The explanation may be that the defense of

plant associated with endophyte increased through resistance enhancement and secondary metabolites production. In a word,

the endophyte E. bromicola had a positive effect on disease resistance of the host plant.

Key Words: endophyte; fungal pathogens; Leymus chinensis; disease resistance
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1 AEEEMNEEENGER
Fig.1 Inhibition of fungal pathogens by endophyte
A H BT Curvularia lunata control ; B H =5 Epichloé bromicola XIREEEFF C. lunata antagonistically cultured with E. bromicola;C: R
JE BTN B Bipolaris sorokiniana control; D AR JEEME S E. bromicola ¥TIRR53% B. sorokiniana antagonistically cultured with E. bromicola ; E
R FLFEXT IR Cladosporium sp. control ; F: ¥i {0855 E. bromicola XTI 3% C. sp. antagonistically cultured with E. bromicola

®1 MEEENIERUREFRERTRRERTFHLZENZME

Table 1 Inhibition rate of endophyte and Effect of culture filtrate on germination rate of the pathogenic spores

Wi IR MR SF-HJT % % Average germination rate/%
Pathogens Inhibition rate/% SiF 1R Control A B E. bromicola
B H S Curvularia lunata 56.22 91.6b 30.4a
HRIE B8R Bipolaris sorokiniana 46.93 84.0b 15.7a
K fi%F Cladosporium sp. 45.15 89.6b 16.4a

A R E bromicola ’ %
‘ & /

W\t ’ 'y

gl 9

P e E .

B2 MEEBIEFIBRN C. lunata BFHEEEIIE
Fig.2 Influence of culture filtrate of endophyte on germination of C. lunata spores
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Table 2 Mean number and length of lesions developing on detached leaves of E+ and E— L. chinensis after inoculation with pathogens and

Spore concentration of pathogens( x10°/ mL) before and after inoculation

95 SR () AL FIR B/ (X 10°/ mL)

o e "R . 'ﬁﬁf&ﬁfi’/mm} Spore concentration of pathogens
9 JEL T R E/d Mean number of lesions Mean length of lesions S -
Pathogens Days after e }ﬁﬁﬁ .
; : Before After inoculation
inoculation E+ E- E+ E- ) ;
inoculation E+ E-
A 2 0.55a 1.20a 6.50a 7.60a 19.2 1.83a 3.17b
C. lunata 3 1.50a 2.90a 6.92a 7.89a
4 2.40a 3.65a 7.65a 8.54a
5 2.50a 5.90b 7.82a 8.98a
6 4.25a 8.05b 7.87a 9.22a
7 5.50a 10.45h 8.49a 9.49a
W R i1 2 1.00a 0.65a 9.81a 7.07a 7.83 2.17b 1.00a
B. sorokiniana 3 3.50b 1.45a 9.94a 7.27a
4 5.35b 2.80a 10.06a 7.51a
5 7.75b 4.10a 10.49h 7.64a
6 9.30b 6.45a 10.99b 7.97a
7 12.75h 8.70a 11.77b 9.71a
K% C. sp. 2 1.10a 0.95a 6.44a 7.31a 6.83 1.67a 1.83a
3 2.05a 2.50a 6.88a 7.73a
4 2.80a 3.30a 7.10a 8.06a
5 4.19a 4.70a 7.49a 8.63a
6 4.81a 5.55a 7.64a 10.25b
7 9.31a 9.95a 8.64a 10.66b

E+ . BYNA H M F M, Endophyte-infected leaves ; E—: ANJE Y P AE FUE AU E B B, Endophyte-free leaves

R C. sp S, E+F1 E- BRI 7 b A9 BE A7 I
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1YY I 6 U B O S 25 57
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AR FLRURGL XS C. sp (ANGIVE ol 1o 3, 3R
BAEMAERAOERS 2 KIT iR, £+ A0 1 A0 35 s
F E—; WA EFHEYXT C. lunata WNHIVEHIKZ
HES 2 KBNS 5 K, E+F1 E-H BRI )5t 1A 1Y 52
M G b 3 22 55, NS 6 RIT G E+ R/ E A i 3
BT E—; WA EHEBYLXT B. sorokiniana WIAPHI/E
AN, RAEA KA 3 K E+HIEH 2 & & T
E—, 55 4 KIFER  E+R E- 2 [0 FEoR B 5 25 57

(K3).
2.3 TEMHERRAPTRE R G
231 FEEMARR L M AR e e i it B 1 Tk
JE I

N 3 s Hefh 3 P I 7 d I TE TR G
[ E+H1 E-EAR T E-REAR A SO 38 2 35 5 T E+
FaRR, BV E-FE AR R B AR EEEC R = T E+, (H
XFIRBERE BT 32 C. lunata 12Y%)5 E-FEERM A
AR B B 5 8 T B+ 40, A v Rl B i R Y
J& B+ E-AEARIM ORI K R LR E X5, &
TBEAGIN A 3 M R S E-FE R BT
WX T E+, A A HBA B EER,

R3 FE(EH) MARE(E-) FEEGERZHREREL 7 d GRRBHEMFRKEURELH-BRERNATFRE

Table 3 Mean number and length of lesions developing on intact plants of E+ and E— L. chinensis after inoculation with pathogens 7 d and

Spore concentration of pathogens before and after inoculation

95 S AL FIR B2/ (X 10°/ mlL)

AR R BEAL B/ mm ;
. . . Spore concentration of pathogens
95 I Mean number of lesions Mean length of lesions —
Pathogens B2 e
Before After inoculation
E+ E- E+ E- . .
inoculation E+ E-
BHZ C. lunata 3.13a 4.87b 6.39a 10.27b 4.17 0.39a 0.78b
RIS BT B. sorokiniana 2.67a 4.47b 7.42a 6.86a 1.83 0.33a 0.67b
Kl C. sp. 3.33a 5.53b 6.78a 7.13a 5.83 1.11a 1.94b
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Fig.3 The inhibition of leaves extraction to growth of the three pathogens
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WA 0 AR T (H R AR 2 e e N
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