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BE: HWHEBRRENAZAARMYAEABRN TR SR R THRESY LR ZARET
A EERAT ERE BARAFERG RAEF IR (SAR) , MR EN G F
BT TS TS LEHARBEG(HRGP) VT, F AR F A @B LR, Y
R BB EIE S, BB R RRENF TG OHEREFHARKHER(SA) ¢ ER B R
FALHIG M B I mAoiE F AL m T AR S (HR) M A R ENFFB FEGOR
5 F B ARIZSHFHR SAKARIA)  TH (Et) fo— EALF(NO) T4 F 2138 B3
¥, it — A5 RpAn X K B 69 R Ao R T 5] R F 205 M Be & e KR AR A AU (PAL) (B-
1,3-# X488 (B-1,3-glucanase) . JUT B ( chitinase) . it f 1L 4 B8 ( POX) % A R it T &
AFELSHBREFEHTREARBEAREAZTEG(PRP) MRS R %, X Pt THBRREEN
BAEFRRERLFFHAREANG I INH BETHEHRRBEANGEANTRLAEATOA

1 R FRR AT R P TRALEA PR,
KER: HHRARBEN,;

FHRRNGZURFBEFEYREN, ATE
ERK, BALHRZFEEN, HXRIEBLEBT
M, REMZERAEABEEXTEANEEE
LR Y 8 3 8B REUR B A 24
JERZEBREE S ), R E MR IR
WEARI A RAEXFEEAL TREN—F,
Y B R DL SRR B s fh B ST RISN A
EEKER, BERLHEHIE, BB AFHY ™
A TURTE LY AR A I DU ) (eliei-
tor 5¥, plant activator) , F&EAH LEYESITRIE
AHNAR NS EEEPETRESHNERN
A S A AL ) LA B A S B0 2 X i) T B A L
F_E TR 5 T A B B R LB
%18,

1 EYRAAET RS RERR
YRR S T AP R S P B

RO AFR IR AR

;s HFRE

(induced systemic resistance, & f5 ISR) , B FR £ %
K15 PE B ( systemic acquired resistance, f&] R
SAR) . LY IIE P HLAEF A SAR, X Bl 24
PIHAREERY , AYETF(EEEE A8 W
] AR %) B E 1 (PR E B
SETE SHERFNERAL TS ) FH AR S EY AN
R, GEG AR PR R TR BE ) B
A TRAAOF 5 B RN R AR A ERR
BRI R E RN S, SRR T A 8B
BREY B FNRERELIRERFENRE, ©
YERPLIB R 2%, A 28—t RIEAR AR PR UM
FARSERBTEINEE, HEE LN EERE LN
AR, @B FI4 PRt A HE) %
HIFFHE , 1R SR BRI P B TE — MRS, A BT
WRERE IR A IE SR MRS, AT
BB RE AR REELHRE. OFR
FEA R TURBUR AR B 5 7 |, 75 A0 28 I A Ak 2
M &t — B 8] J& 7 BE X AR A s TR B R B

EETH  [FHR B RFF R4 (30270883 ) AEFE S EMBIF KRR (2003CB114400) KA ll HAR 24k B 25 (8 I AR T 8 FF st

REESWHIH

1EB R b4, 55,1968 44 BB, TEMFARLA ¥ AMBIF T4E (E-mail; fanzj@ nankai. edu. cn)

e # H #9:2003 - 11 - 10



88 M ® " P ¥ M 32 %

., OEGRGERERS T RIS, AYPUR
BIERASHRIE B AR, A5 AR E
¥, @3 AREBURMERIEAES UK TR,
AT RS TaEFFRERT, ORTHEY
FRLF i o] AP URBUE R S R
GRS I, @EYIPUREEE M5 F PR B
A AR MR A

2 EYTRAE TR T

FE P00 B AR SR U5 AT 4 R A iR A AR
EPREFE, EYFEEDPUREENAFREEE
(harpin ) MERER (EREHRE) JEEH
K (NBERE I S5 SR B P R4S B8 K ) S5 55 5L,
Fob, B A VU T BR | T R FF 2 A AR
R REE S 4 SAR, CHERIFEYD
FHEYPREENAEAERN LS (ED) KR
(SA) ZRFBR(JA) F—E LA (NO) , S 2R
JfwE— M (BTH) . DL-B-Z & T # ( BABA) .2,6-
“RAFEEL(INA) FHH B N-FUFAE-2-E R
BEfE (NCI) 4579 5 BEME ( probenazole ) \2,2- 5~
3,3-" R IR RER (DDCC) /K47 B2 B ( Me-
SA) fiH ¥ RFTBR R BR (M]) A1 Z 48 BB £h
(K,PO, .K,HPO, Na,PO, Na,HPO,) ERi£h 2,
4-D NAA TAA (& B4 KT AR K .
HREE RH. SR . T T AEEE R | cere-
brosides JFLEbfb 2= BR B R FUR R H R R R b
TR He BTH B SALE RIIBHEY
YURBEN, A ST E AR
A RERILHE, RIRE - 28 G 7 R ELAR
ok B R e} A BRI 24 R S A AR 4 7= = SAR BB JE B
A (ISEIER) A B R SRR,

3 EPREAETESFERALE

3.1 EYRRHEERN T EF SRR MENE
4p R EE AR YR SR RSB — B A R
B, e R0 AR e i, 2 B R > W WA, S AT
g faxt A BE BEATIE &, sk E B Y B A
HMRERI DU, AR B IR AR Btk KRERR R
—MERHYEILEY R, €I SRR
AMHPF RS ESRMERBEES (HK
HRGP, AR T B R 30% ~40% ) Z [H# 3t
MREA R AAYIURBMER BT IBARER
T2l B BEDURR A B A 22 F B BERE, LA

THRENAERERE, NTIRPHAREZRE,
HRGP &Sy P A M — S HWES, 77
BAEMEEDERANEDPRE, AT HEEMT
SHTFaAFEEIURBIER AR,
3.2 HPRBREEASEESHENES®S
Bl

MY EERGEERE, HARES ST
SAJA Et I NO #iTHMFESKSR T+ E
g2 (e (e SRR 4 SA IKBE R A
JA/EU R 1% 42 (SA FR kit i:42) ", SA
R R AR B T R B, W B P8 3 i AT i
SA 55 EH(SABP) HA S AL & mEdE, B
YEPET] g SA R H S P dn i AT - 2 H,0, K
SEFE, B00E PRI EHAM N EA B PRE
5, LIAEY R LR R . SA SRkt R 2@
HEYE JA 1 EC A SIS, FMRZEER
AERM, —E R UAREERRE RN
S —EE(E S, EEEMN RS (TMV) 2§
B AN REEEK - ELES R
(NOS) I LIE T L SR B 7, HOiE 1 5 PR
HHEAMBEFA X, PP 5 —AULER XHE
EESATRREATEEDPEERKEL
AT L, AR — R I ) f SR R R LR LA BB
SRR EREINEKAESEE .
3.3 HUMRAEAEEESRAMNEEEY
WLl

2 R R Y, 1R R0 BB
(oxidative burst) , R ¥B4EMIBEIFALFE T, 7= A i 8
FN (R #R HR) , aT A5 — FR 5 B DRk,
SRR AR R ARGEB T, MY IRE
ERHERTEMIURE S BEARE ST SA,
JA Et MI—EAR(NO) i, &id — R F B K
Rk MY AR TURIG BN SPE— R
AR BB A LR R B B TG TR, AR B %o 955 SR
YHEAB EE TR A AL R R AL IR B Sc BN, 5
YR BB EIEARNEARBEAR
(PAL) \B-1,3 - #i B 4-F T MRAIRE A BEZS
FE(4CL) . W& LB (PPO) JLT B I H L
I (POX) it B AL S M ( CAT) Hi3F i B
1L (APX) B fL 4B {88 (SOD ) #1— &4k
R A BB (NOS) &2 41 25 3 1 A g T
it — B SRPURY R4 B, FHEE A
HO TR IR L, X 6 AR S PR B E B R R
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T& BAMAKE HRCP %27 HIt, #F
A E RO RERENILEZ —. 40mg
- kg "' BTH X jin) H 2532 % 36 h {fi[i) H #RM S
BTHYNMEER T-REC-FEEAFTLENLER
WA, SEEFEH T ) H 25 AR IR A A 2 BT
HEH| 417 BFR SR B T A8 Yrhums BaE M i
ER¥E,
PRP A Y7 B ek S BRI E T 10
3 B 1R Y B 3 sk i B AL 2 TR T I L a7~
KHES TG, EMAM S FRER /(10 ~
40KD) , ZHRMHED, T LK 40 ~ 70h, A]
METHRAFME, K45 PRP GEMHIE LB,
W ELRE REMK pH HL A RIE 60CH
Wi &M, R ERR . B RHK PRP 4 14
i, %84y PRP S5gh#rek A i a9 3 i 5z i A 56
PR S5iFEROUEMLHEZFA PRI,
PR2 PR3 .PR4 _PR5_PRY 1 PR10 # &'7**,
BTH . SA # MeJA fEi% 5 PR4 9= 4, BTH 0] i
3 PRIO /=4, PR2 BEEf T B-1,3-H RGEES
B M &L, PR3 .PR4 \PR8 1 PR11 fa JL T
B EE IR K, PR 11 53 S ALY B8 9 4%
fEE, KZ$ PRP BAJLT Fifgf g-1,3-# %
PEERE VE, 7ER RSN Y BN B E G M.
4R 1k, JLFFA K SAR #5 PRP RIEF £,
PRP1 B9FL R SE SAR =4 MR $E A9 A4 B AE Lds
A, BRI, A O B A AR T AR AL T L
J& PRP 7ERF0 8 5L b AT VR A4 9 7= A BLast 9
B, EE A, I8 X S 845 1AL R i
Y SO 7 O o A B BRI LAY
BTH 7= 5 F H 7E 0 9 1 9 0 AR A= 43 X
ABETEYE (2 BTH SEBUEAH YU HE: SR 3 52 R
JEMIAE I B BT, AT S E
EAURE SR MRS, BT R
SA BEES & FHERS, B BTH ES Mk
EREF B PAL B-1,3 W R . S ED AL
B O BB (GPX) /M Tk, HiES
PR £ B &k =4 PRPUY ) B-H ET M
(BABA) BB R MRS TMV Wb, M o- R T
M2 (AABA) VR B/ TE M, T y-ZE 2 T B8 (GA-
BA) W FCiE M, BABA 5% =4 ) HR H 405t
S5t EHE S 5ht AL .SA B EH PR-1a fi)
REAEX, SA IS SMHE I ¥ %
Yk PRP EE R IK, @AY RN B (5

FRROS) AR, HIEAE ™ LB F RN A —& H
X, SH B SA 5 SRR R B-T B BT SR AR
Bay, ABTERERE S, KRV EAZ AR
#l, AL SA BERUME RN A B EARA &
WES TR E, INA LB BIR T AT, IR R
A SRR TRFE T, B s b 5 INA E 5 T4
BOBRLL A IR T Y ik A PRP BB RE,
R RERIE B-1,3- 0 O-BERR A H L SRR L.
T Al A0 1 M, B 5 R R B T R A K B
(M MR | S YR B E LR
FRYEZE I BESE) TR ;2,6- _ARMER AT EFK
FEik AR E a8 B (LOX) EHE MR R i R
W T AT YD DR G T AR A
Wi a- MU KBRS HOR B R BR , i PRP BRI
R5 SYURTEAE S B N S Y B RN 2 R
2 e IS Y TR SRR S A TR, R,
ARBR B R WR IR ML AR Y R B4
E};Fﬁ[ﬂjﬂ .
3.4 EUMMREERTERENS TEYE

B B AR & A PR L A A B BT
TER W, HHRI AU R T Rk ) B0 BE g
BIREE N 3 R K iE R L
R U9 B 1 00 A IR 055 7 B9 SAR B A AH [
BT B & A ) /9 SAR BN, BA M 894
SO, FERF RS R, B R B P R
&S ™ 4 SAR W RIRT, B fEBEH iF £ SAR
HH 45 H mRNA #9 R, WCI 2N 2 i BTH
BRNEAR, HBER WSS TR, A
BTH LR Wl 2 i KB HH R 2 5Hm 5
WORETERS 0] | —3. Xf BTH.INA 0 SA ¥4
WCI £ H B FF4E HLESE BT, 3 R L S ¥R 2 WCT
N HBEF, AR BOE KB SRR,
SA HY B 1 K F B K, 5 S I [R] o B 4, INA D
BTH W L3 #3E , BTH BBOE BUR RdF. Hitk,
WU RBE SHEEMER Z B
RIS

— RN, B FFRANY DEERHER
RO MR ER 5 Z/K @A PR - BOH
RER BERSETRBEDMATE S R
XEE, SRR E TESHEY S EREEY
BRMBEEREBTENERBEABL-FL
BRAAAE A BX AT RE AR R 2 00 W & RS 25 M %
HEWFERRAILT REMB-1,3-H K5
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sOKmEEREEEXBESHMNEERA, M
WIREEREBRS GRS, BEVERSEEKN L
WAL E R ST GRH 55 , REIE
HE A 2 Y — A B RS 30 T X, %R I 4055 PR-la
BT ESHE, BB ERERT —A 1k
RS RDHEEENE ST B R
Bt AT AR Bk

4 HYMBRHEFNEZRAE

HPHURBIE R A 21 HHEIMRIE R,
BAT W s R AR RS . R X155 55
A3 FHLE S BT RBT ST AT T IR AU B AR
HR BRI TR AR R IR BB R = . FIAIEY)
TURBEN SRS AH NS EE R, AT
AR A R BB, L REFE IR AT &, 7 Kt
Wik, E RN TR AT EEY T ATUREN
BE SRR PREBAEY BT H RN,
SR B LAk /K P SOhn S AR B AE PIL ) AR
BE BUAR—35 KRR . BRI IT IR
B [N 40 24 B B 5T A — St K R U RS R A By 4
RE, IR ANTE £ E 47 8 MR ) iSTUm Y
EETHE NMERTELZHHE. HA, C&%E
RS S E T KL 20 &% R BE, A X5
AR A LEE(GO) BN e ERIBT ST R M ARk
Xt AR SRR E R RN RERAE
HA B BPLIE, % GO ZEPRHE X R B A R AL M
Mt s . 7 Ah, GO REH KRR Bt
L 15 PO AE A SO Lo k™ B,
YU BT 70 B AR S BOR B B FHe 0 A
RPHEREFERZ—.

5 REEDNHEMENNOFRAR

LB FF & 0 5z A 75 1E B9 18] &3

R ERYH R EE R A THEC 2R 5,
(6L XA 5 0 1 700 MO A2 AR S TR, T
T X R B B P R M e ) T A
W%,V EPTIE BRI B R RIS PRI I R 4
B BRI 7 BEAE T R 2 E T WL BRI B A 3
AN — ML AW EAESHRE Y. BTFE
P R A TR B AR ) HO ST A M VT
TERPTEOR R , X [ RE AL & W05 S iF PEIR B 25
M2 Bk, AU IS N A B B 15
G5 2 B O 7 A AE A KB, AR Wi

MR R MR A O B | (R 2 AR £
A BRI BT B E AL E . 75, EH
R 2B i BISJC R A RS 2 B9 8 DR LA A
AR — T BB IE, XX BT R
kT EME. BT ELBIME Y DR
7 i BB Z BB I . Y PURETE
TR Ay R B 7 AR 24 T 0 O R 2 2 ] R L
51, 100pg/mL () BTH 4bBEE A, 255 X
ABBE) R (BB — R ) PR A E, RACBEK M R
(B WAERFAENE, AT ESANE
LR BOE R T AR B AR R B R
F,AEHEZARROHET O AR AN TFE;
MelA 4b P8 i) 0 B2 35 <+ BB 3 A0GE DL 39 B R
R TR R Sk B BHAR R DR O AR
A, BT ER RO RS A R R A
PRERRA , B , A Y0 B AR A O R I 4
Rt Ase4, RAERRmE R EE , 3 H E B H
ATRRE , YT 8O 7 58 2876 8 F R BT
FE AR PR R SR E AT . NRIFEHH
BrmiR R B R AR, B, mk Pk
P FARTE FUUR LA R IE R E A R A &
PRAT s IR B0 N S pUR T AR T E AR
B AR 2T ERBIBBIILH 5
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Progress of researches on induced resistance of plant activator

FAN Zhi-jin'? LIU Xiu-feng' LIU Feng-li' BAO Li-li' ZHANG Yong-gang'
(1. Institute of Elemento Organic Chemistry, Nankai University, State Key Laboratory of Elemento Organic
Chemistry, Nankai University, Tianjin 300071,China; 2. Key Laboratory of Pesticide Chemistry &
Application Technology of Ministry of Agriculture, Beijing 100094, China)

Abstract: Plant activator (also called elicitor) itself and its metabolites have no fungicide activity in wiro,
but they can induce plant immunity system to produce systemic acquired resistance (SAR) against a wide
spectrum of pathogens persistently. Apart from accumulation of lignin in cell wall by increase of hydroxyproline
rich glucoproteins ( HRGP) induced by elicitor, increase of endogenesis salicylic acid (SA), oxidative burst,
hypersensitive response (HR) caused by programmed local cell death could also be observed in the elicited
plants. The persistent SAR against a wide spectrum of pathogens only occurred after the changes of circum-
stantial resistant enzymes and substances such as phenylalanine ammonialyase ( PAL), B-1,3-glucanase,
chitinase, peroxidase (POX), lignin and phytoalexins et al. caused by a series of regulation of plant guard
gene expression through pathogenesis resistance signaling pathways conducted by endogenesis signaling com-
pounds SA, jasmonic acid (JA), ethylene (Et) and nitrogen oxide (NO). In this paper, the conception,
characteristics , category and mechanism of the mode of action of plant activator were discussed. The prospects
and directions of application and development of plant activator were mentioned. The possible problems and
the corresponding methods for settlement were also being put forward.

Key words: Plant activator; systemic acquired resistance; induced resistance



