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Effect of endophyte infection on Zn resistance of tall fescue

LI Chuan, REN Anzhi, GAO Yubao~
College of Life Science, Nankai University, Tianjin 300071, China

Abstract: The effect of Zn on tall fescue ( Festuca arundinacea Schreb. ) infected with or free from Neotyphodium
coenophialum was studied by addition of ZnSO, to the nutrient solution to analyse the effect of endophyte infection.
Compared with the endophyte-free tall fescue, endophyte infection did not improve the total biomass of tall fescue, but the
symbiotic plants showed higher values of tiller number and cumulative leaf length. The presence of the fungus in the plant
led to a limitation of the total Zn concentration and modified the pattern by decreasing the Zn concentration in leaves and
increasing the Zn concentration in sheaths. Under high Zn stress, the alleviation of negative effect on net photosynthetic rate
was not shown, but endophyte infection increased photosystem II ( PSII) activities. In conclusion, endophyte infection had

a beneficial effect of Zn stress on the host tall fescue.

Key Words: Festuca arundinacea Schreb. ; endophyte; Zn stress
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SEIGHE R N B £ 3 ( Festuca arundinacea Schreb. ) , i #f 44 & Kentucky- 31, 5 N 4 B Neotyphodium
coenophialum AL AR FR o A LB AU B 1 5 26 P 7 i R E ER SR L 40 K 2% Keith Clay (4% HI
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FRAE K 2—3 NP BERT, 2% Latch 251 B2 G 22 e a3, (58 ) S5 0 B8 4 0 - 48 LA IX 43 JBK % ( endophyte-
infected, E + ) FIA/EYL (endophyte-free, E - ) fHbk, K HERIF K/N—2H E + Fl E - AR - BEST 7
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RER T E + Mk, (HEENA Zn* " b3 P, A B BB A X R E AR ok & R4 B
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Fig. 1 Effect of endophyte infection on net photosynthetic rate of Fig. 2 Effect of endophyte infection on F,/F, of tall fescue

tall fescue under different Zn>* concentrations under different Zn?* concentrations
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EEYRRABEZ FER(FE 1) (HE + 1 E - MR SRR, fEXIRA S E + R 7 YR FE
EYREERERT E - bk, 7£ 20" 0BT, BREH S AEY RS E + RS T E - HRIAES,
B2 E+ fl E - R Z[EEA RN BEEER . AT Zn” @ E ) 300 mg- L™ i, E + AR IR A
BEERT E - Mk, R, S RALE + MARRAEYE S S EYBREEEIN 21.9% BERSE] 25.0%,
A EEE M 53. 4% B EFEARE] 47. 4% E - RN EE X —AR . WHANERRRREANMEER T &+
FRERER, WBEE T REFEYRN SR . TERHRE Zo® 03 (50 mg-L™") i, E - AEARAYE A i
TR T E + AR A X H

1 FEAREBLETHEEERLNBEFENEIRER/LOMME"

Table 1 Effect of endophyte infection on biomass-allocation pattern of tall fescue under different Zn>* concentrations

BEAb B/ (mge L) i Weight/g
Zn?* concentration 3 Root H-#4 Sheath K Leaf 4 Total biomass
0 E+ 0.94 + 0.07a 1.06 + 0.05a 2.29 + 0.09a 4.29 £ 0.16a
E- 0.78 =+ 0.04abc 0.96 + 0.12a 1.66 + 0.26b 3.40 + 0.39b
50 E+ 0.83 + 0.06ab 0.86 + 0.10ab 1.81 = 0.11b 3.50 + 0.26ab
E- 0.81 =+ 0.03ab 0.88 + 0.05ab 1.82 + 0.04b 3.51 + 0.04ab
150 E+ 0.85 + 0.10ab 0.91 + 0.11ab 1.95 + 0.28b 3.71 = 0.48ab
E- 0.66 =+ 0.03bc 0.82 + 0.10ab 1.55 = 0.16b 3.03 + 0.24bc
300 E+ 0.76 = 0.11b 0.84 + 0.03ab 1.44 + 0.06¢c 3.04 = 0.19bec
E- 0.59 + 0.02¢ 0.68 + 0.04b 1.24 + 0.08¢c 2.51 £ 0.12¢
F—5hh EATFRARRRREFRE
%
2.2.3 I]-I_H‘ﬂﬁ?étk . 0 —— E+, Omg/L —a— E+, 50mg/L
RA LSRR AR | b e Sormat

HAE: K RSB . R B + BT
B~ LB, I A2 K 10 B BB A T TS T
FER(F4) o FUAERGVEIE Zn® ALFE(S0 mg- 17" ) B,
B~ HBRAUH AE 2 K RBUEL RS T4 B E + AR
WA TG 1E Zo' WIEH 0,150 mg- L7 F 300
mg- L7 + RGO AL K RBE B4 T B
iR, UYL A KBS KT, Bk SR
BB REH T P56 3600 A K AR
2.3 BEEAHI RN R

W2 T LA B R Zn R
1, SR L, 5 S AR TR 0 20
B2 A P R R T %
Za (AR, SHERR 2t VRIE 150 me-L ™ 1300 mgeL ™' E + 0 E ~ HEBRH) Zn®" & REATL B
VS, TEREFRRR , BEREFRINA 70% L BRI, 70t BRI F o TR R KB
HI2 . SR Zo®* WEE SO 0 300 mge L7, Pk BB RO R FURE EREIR T A 54k 20" 10
B AFMDIOZE Rt IR RAOUT o1, (L PR 2 RSV IERA B 300 mee LB, 2 WAL L L
%St TAEHHET E + HIBRHY Zn®* & ROVSER T E —Hibk JF ELZE Zn° ALSRVRE Ny 150mg 1", P4 2257
B, BEHI B - ABHILL B + PR bR A BT A H e LR Za

X LA ORI 25007, SRR IL(H 3) , 2" B AL RSB WS O J6 A A
B TPt TR B 1 B AV B, R B MOt A F/F LR F RV TR 9 Zn

—&— E- 150mg/l. —e—E-, 300mg/L

[3S]
(=}

I A A2 K R BRE
Cumulative leaf length/cm
ISI

W

(=}

Kb PR Time/d

B4 AERESFLBTHEEERENBEFHAEMERR
RENZWE
Fig. 4 Effect of endophyte infection on cumulative leaf length of

tall fescue under different Zn?* concentrations
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Table 2 Effect of endophyte infection on Zn>* content of different part of tall fescue under different Zn>* concentrations

EER L/ (mge L) &4k Zn®* content/(mg-g~! DW)
Zn** concentration #2 Root -4 Sheath MK Leaf & & Total content
0 E+ 0.36 + 0.07e 0.36 + 0.06e 0.47 = 0.10d 1.18 £0.18d
E- 0.57 + 0.07e 0.24 + 0.08e 0.52 + 0.08d 1.17 £0.22d
50 E+ 11.75 = 0.84d 1.18 + 0.15cd 1.61 + 0.20c 12.48 +1.87¢
E- 15.47 = 1.11¢c 0.98 + 0.10d 1.84 + 0.24c 14.53 £1.22¢
150 E+ 16.02 + 0.31bc 2.48 + 0.08b 2.18 + 0.29¢ 15.91 £1.57¢
E- 18.96 =+ 1.52b 1.75 £ 0.26¢ 1.94 + 0.32¢ 21.93 +3.14ab
300 E+ 17.19 = 2.07bc 4.38 = 0.19a 3.20 = 0.12b 17.66 +1.09b
E- 24.38 + 0.84a 4.31 += 0.43a 4.52 = 0.29a 23.03 +1.55a
F—ht EAFRARRREF B
®3 HNEERRLAMSHELEMNTEFBMONERSE5HT
Table 3 two-way ANOVA of the influence of endophyte infection and Zn?* stress on tall fescue
A Variale Enigs i n o
4 BESL Tiller number * % % % % NS
A48 Total biomass * % % NS
I ZE{ AR B & Cumulative leaf length NS % % ok NS
Y f5 3 %R Net photosynthetic rate * ® % sk NS
F,/F, ® % ® % % NS
B8 Zn®* content of leaf * * % *
85455 Zn®* content of sheath NS % % ok NS
WAL & Zn®* content of oot * ok ok % % ok *

s, % %, % % % )RR P <0.05,0.01,0.001,NS FREGERA B H

3 iFitE4EiR

WEHRERN, WA EH R MR EREAYE MR, B INAE AR 14> B84, Rahman
Saiga' ™ & BUEE IR ZRAIEOLT , AR BB B4R T R £ F 1 L34 B A4 BESL . Bonnet 211
TEXTEENE T R Z TN A, NEER B ERS T REZEEN SR, HEXNEYERE BENR
BER . ALETWAS THMNE R, EAZRY, NEERESEYEEARANZ R E, BN T &¥EF
HI ST BER, N T AR AW BN LLE M AR B 5 B A B W ) BRI T R (BRI T R e
B XA RMERE R R IR, N RIS B8 Z G A 74 , RIET 4ERRAR RO BB 7, NIk 76 i 38
Xof AR AR B 4

M 4R MR A K G L E R P A BT & I, AR SR, 78 Zn® ¥R N 50
mg-L™'B ,E - HARH S YR, S BERCR I A B R T R T E + AARBE XS, XATRERE N
VRN N A BRI T 5 F 5 BANAE FRE T , IR T AE R A 38 A AL AR T ) 3 BE

Creek FlIl Wade'™ % BUADH% 8 23576 A B — e AR R A0 b & B B 260 R, T B 260 3 T LA 5 —
WS BES, NTEE TN TN Malinowski 21 BT R LA 4 LR R B E T TR EFR
ROWYHBmEY RN S E, HF - DM REEASEFRRASWBY T URERRE, WEESRNE
PP ARmh AR B E R B ERR TIRR NS R, TRER NN EFRAREFRE W T
AT, N/ T BEAE S AR AR AR R i — PR R T AR R B RS & . 7EMEMRA L B3, 5
E - fHMRAHEL E + HARTEM SR TE 208, > TH R PR REE, HHENAEHEZMN EEAE

http ://www. ecologica. cn



7 )N S A ER RS AR 5P B 2 R e 1689

KAHX, MAFEEREENEERECRANNES B EYRMF . Marques 2 HF5Y & BLEMR ELH 3R T
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TLRIALIE R R T B R , S T i s i B
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Mg’ " %A B, A% RuBP SRALERAOTE M, o i S R A A o Monnet 251 % B Py 2 B 78 Ik > 2
FEM e B RIE, Rl R LA RIPLHIFEAR Tt P & . XA REEASLI B E + FARM
HESEINT E -k, BRE A RERABEERNWER,

Van Assche Fil Clijsters™™’ & BUEA4ELE PS 11 7k 40 BE rp 77 7R IR0 35 4 , T 2 iU a8 F F/F M8
MR, BFFT RN A B B e P IR 5 F/F (ER TR . AR A A R 4R
SR Ex A PS TR E R ZRIE T A S BRI, Bonnet'™ &3 A 4740 FIYE B 15
2| 50mmol/L B}, A REH B Z E I F,/F, (E0HE TR, EHLEEMMMKE T, RALE 17 REARBERAL BEN
BN o XN ZARASTI R F,/F, A RARE BE /N SR A

FEGERE TN, A BB PR T AR RS B R TS £ L30T, BAX B4
BREOEA R REA RS, E N T & A3 W BEECR T BB, FEHs A T PS &k b b
B8 F/F TG EEEFREETEESHEE Y. SREW, WAEERBREHE FHEFNE
oy 36 s 52 MR — 2 B3 2R AE o
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