ISSN 1000-0933
CN 11-2031/Q

o ot

FPEEREES 7K
H E B B A S IR FE R
A4 4 8 K & tH kiR



2% t A R

" (SHENGTAI XUEBAO)
pemmemes B 328 F19H 2012F10A  (FAT)
H X

PR A A EI T VN FER R IRAE e K KU, E R (5943)
PR B RA %wé%ﬂt&ﬁt—%%ﬁ% VAT A A oo T OF EME RKET,F (5953)
FRIT O KRB F DR RAGE G BE L LE R oo FHAE BEFE ZEH, % (5962)
2010 FEEFEMFBiHEAN ,%,ﬁ;}ﬁ%;gf“% EMIAFAER LS T BB E FAE B coevrerreneiii

....................................................................................... gf_;@’g&j’#’%%\ﬂ’% (5972)
FTARIE B e 8 70 A FEAR ) - 6 Ao A R TG 25 2 JF weeveememmmnnnnnnnnninnenns I REE A, % (5986)
H T AMNEBENG EIEE TF A B, Ews B P EEFW, % (5998)
P DA L A B o = PR THE, LT E (6006)
F AR AT L B AT FE AR T vvveneeee e % = EEE, S EN, 4L (6016)
oA LIRAKIZ IR B FE AT A LT B FH AR e mEW S, HEIE,F (6023)
R e R R ek BEE.E Z DEH, % (6033)
KA FAF e N B R E AR AR oy e B LR R, % (6044)
H ORI ER B G IR SRR R BT S e kK F,xl W (6056)
L& R T A et g ALY A et R A R AT RIR A Rrh e F 8, X, KRB (6067)
{é;&}]i‘%éﬁﬁifﬁﬁ@s%%iﬁghiut,ﬁ%ﬁgé@@u ............................ Z M ) ME BT, % (6076)

A AM AR EME L AT v X B R FE kA BT L% (6085)

;Hg = ,j,,[_’_]bj};f;}:;]:{t’%h;}ﬁﬁ AT IE BRI F B eevvrnneneeeeeeeeee e e B 7 W, AR, LM% (6092)
FHBFA T RPN KABARTT A G B LE M e BB MBS, ZRT, % (6100)
AR AMRERRAGAT LG LIEE A FE Lo # 7|7}( e ]lgg J& ST, s (6110)
REMATANRERBARAE AN BT B HoA e WA, LA, TEE, % (6120)
BB LIE 9 5 R iR R AT 2R A AR e AR A KA FrR e EREH 1B, i%* (6128)
76 Z AR R A T R B PR3 BAL T RABEAAG Fmieeeeeerneeneeens AEA,KEF IR %’54‘& % (6138)
KRR 36 RAE AT FAE 2 KM LIEEE R CO, BT Hh ceveeeeens KT, & A, R E, % (6147)
%ﬁﬁ%x@[ﬁki*%%i?ﬁﬁmﬁﬁwﬁmr uﬁ%¢ﬁﬁﬁ .......................................

............................................................................................. tr%fi S /))i( 7R A (6155)
TR A S B KA B %Xg j@hfﬁ])@ {4 T—% % (6168)
A& F FARSITE #5269 3 4k B R AR5 R AR KAT = 18] 5 A4 4E oo A, Rt 7,@ F,% (6176)
REEVEAB AT 2R R B LT FTAE e Eﬂ)ﬁﬁg %r‘x ® % (6187)
FE R IR R AP BRI T M E I S AP A B e P U, é 75 4 (6195)
BTk ¥ BHEAYBER S Fo e A 5 A TACR I 3G SR TR Ao L vvvvennenennns T L, E B, EHN F (6203)
Tt 545k
BRI AR RRMRGEATFN T EHBR o HHA HAK,EER, % (6210)
BB ERBAGR IS BRI oo Hatk T %’% 4% (6223)
KA TE SEXT 8 KA B TR B TE A T vvevevvnernrnenttineiiiii i FEEL R ARY £ (6233)
RS0 2 it 3 AF L5 M VAR KAL B M bk B A B S AR e THEE, %/J VL KR (6242)
AR IR AT T e ﬁﬁl F AL (6251)
GGk
o A A M R ) AR AR R R LR AU 8 R B BB e R OBGCEHE ML E,F (6259)
BB R AW A AGEBRBAT F AR BEa kHWE EE, % (6270)

HATFIEARSH.CN 11-2031/Q * 1981 * m * 16 * 336 * zh = P = ¥70. 00 * 1510 * 35 % 2012- 10

ECEE€EEEEECEEEEEECEEE

HEBER . Fhr/NAE—ER ARG 3 P ERAYE A AECOMNE) EEANS KRR REN, I1HE
WH%, Eéﬁ@ﬁﬁgﬁi%%ﬁﬁfﬁlﬁfftﬂﬁ ﬁéﬁﬁ'ﬁ%\ﬁﬁ%ﬁ;ﬂ R WU, JB RN A= ﬁ*iﬁ]‘ﬁ?ﬂ%%lﬁ
OETE R T e W TR (e BB BE R RS /N E R R WG R TR VR K, DL RO R VR AT
PIARE . ARTEE, /M il R B A B9 3—7 A, ZAEI RO, R A S 2 —i MM S s
B ORI H S BB B,

HERA . K;ﬁ}?—;f%?ﬁf% Jbm Aol K2 E-mail ; cites. chenjw@ 163. com



5532 A 19 1 *+ = & il Vol. 32, No. 19
2012 410 H ACTA ECOLOGICA SINICA Oct. ,2012

DOI: 10. 5846/stxb201108231232

XIULR, ZEoKk A, B 5t , L X, H,0, 25 AM H I 5 FIAE R, A2 252440 ,2012,32(19) :6085-6091.
Liu H Q,Che Y M, Zhao F G, Yang F L, Liu X. Hydrogen peroxide participates symbiosis between AM fungi and tobacco plants. Acta Ecologica Sinica,
2012,32(19) :6085-6091.

H,0, 25 AMEESHREHL4TE

X kR FEokAE, R T, RIS, X #

FEE . LINHEL ( ( Nicotiana tabacum , ihF CFOONF) R 25 3 |, 145 W14k MRS MR ( AM) 2451 8 VE Bk 96 55 ( Glomus mosseae ,G. m) , M
G. m SRR A AR AR AR H,0, i DL Z A AR (PAO) Filid AL (POD) 1 s BFFE AMR H,0, X G. m (24440
R LI H, 0, T2 RS AR 1,0, 7 B R A S AR AN 22 H,0, SO M9, LIRSS H,0, 1
AM ELBE G R R AR, S5SEI SR G. m 20d S AR REAURL o i B0 1,0, Sk RR , —E W R SMIE 1,0,
G. m XHAHBE AL T H, 0, 75 B AFIR LR (AsA ) 5.2 11 55 40 50 QAR R 22 1P (9 1,0, 9663 IE | FRAR G. m X AR5 (1 24
LKW H,0, 25 G.om SR ISR AE Gom SA0RLA S P, PAO R POD 15V 35 T, PAO k37 — 403+ e
(DADD) 1 POD 11301 Ak 3 5 2 ( SHAM ) S S5 R A S0 AR v 1,0, B3 B , %o 141 22 v 1,0, B3 B 6 5t 5 3 v, 6 9]
HAEARAER AL G. m BRI H,0,,PAO I POD 2 S HCNIAR T 1,0, 1945 AL, B 24 ol AEAFAE AL IRR 1,0, .

K H,0,; AM EUH  JH 0 2 ALl s i AL i

Hydrogen peroxide participates symbiosis between AM fungi and tobacco plants

LIU Hongqing, CHE Yongmei, ZHAO Fanggui, YANG Fengling, LIU Xin"
Key Lab of Plant Biotechnology in Universities of Shandong, Life Science College, Qingdao Agricultural University, Qingdao 266109, China

Abstract: Arbuscular mycorrhiza ( AM) formed between AM fungi and the vast majority of higher plants is a widely
spreading mutualistic symbiosis in the world. It has been proved that AM establishment starts with a chemical signal
exchange between host plant roots and the fungi. Hydrogen peroxide (H,0,) is an important signal substance, which takes
part in interaction among plants and many microorganisms. Does H,0, also participate in the interaction between host plants
and AM fungi? And we hypothesized that H,0, may involve in the formation and colonization of AM. The purpose of the
present research was to investigate the role of H,0, in colonizing tobacco roots by arbuscular mycorrhizal ( AM) fungi.
Seedlings of tobacco cultivar CFOONF were inoculated with Glomus mosseae ( G. m ). H,0, contents, the effects of
exogenous H,0, on colonization percentage of tobacco by G. m, H,0, scavenger and production inhibiter effects on H,0,
contents and fluorescence intensity in tobacco root and fungal hyphae were studied. The results showed that H,0, burst in
lateral roots of tobacco 20 days after inoculation, the earlier stage of colonization, at this time, fungal hyphae just began to
contact with tobacco root and penetrate root cortical cell, exogenous H,0, increased the colonization percentage of tobacco
by G. m, H,0, scavenger ascorbic acid ( AsA) had adverse effect, decreased the colonization percentage; Fluorescence
assay showed that G. m colonization induced intense H,0O, fluorescence in tobacco root, but AsA decreased H,O0,
fluorescence intensity in tobacco lateral roots, and fungal hyphae. These results indicate that H,0, have positive effect in

symbiosis development between AM fungi and tobacco plants; PAO and POD is the main enzymes catalyzing the production
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of H,0,, we estimated the PAO and POD activities in tobacco roots, and the results showed that, when colonized with G.
m, PAO and POD activities in lateral root of tobacco increased significantly, importantly, treatments with salicylhydroxamic
acid (SHAM, POD inhibiter) and 1,12-diaminododecane (DADD, PAO inhibiter) decreased H,O, fluorescence intensity
in tobacco lateral roots, but had no significant effects on that in the fungal hyphae. The present study suggests that H,0,
may participate in tobacco-AM symbiosis, H,O, be produced both in tobacco root and in fungal hyphae, PAO and POD take
part in H,O, production in tobacco root, and there should be other resource of H,0, in AM fungal hyphae. While the
interrelationship between H,0, and the other signal substances, and their effects on the development of AM need to be

further investigated with molecular techniques.

Key Words: hydrogen peroxide; arbuscular mycorrhizal fungi; Nicotiana tabacum; polyamine oxidase; peroxidase
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E1 AMEESEEHERREZEE
Fig.1 Time course of the symbiosis between AM fungi and tobacco
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Fig.2 Effects of Glomus mosseae on H, O, content, free and cell wall bound PAO as well as POD activity in lateral roots of tobacco
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3 REMRS G.m EZ H,0, &) H,DCF-DA % H*E

Fig.3 Determination of H,O, content in tobacco lateral roots and fungal hyphae staining with H, DCF-DA
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Fig.4 Effects of exogenous H,0, and H, O, scavenger ASA on
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Fig.5 Effects of SHAM and DADD on H, O, level and colonization rate of tobacco in the symbiosis process of Glomus mosseae with tobacco
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