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Abstract; The research progresses of stress resistance on root border cells in plant recently were summarized. This
paper briefly concentrated on the response of root border cells to biotic and abiotic stress and the resistance mecha-
nisms. When the root grow in biotic stress conditions, the root border cells which adhere to root cap meristem, can
rapidly attract and fix pathogenic root-knot nematodes, also can exclude or restrain nosogenetic bacteria and act as a
feigned target of fungi infection. So that can reduce or avoid the harm of various pathogenic bacteria and fungi to the
root tip. When the root grow in abiotic stress conditions,root border cells involve in production of root exudates and
secrete mucilage,sense and transmit environmental signals, synthesize and secrete small molecules and macromole-
cules. They can induce the production of reactive oxygen species (ROS) during Al stress, which can stimulate pro-
grammed cell death (PCD) to resist aluminum toxin. Their role in the protection of root tips against Al toxicity is to
chelate A3+ in their dead cell body. Finally, root border cells can still through the change of its number regulate
multiplicate abiotic stress,such as high temperature, high COz concentration and so on.
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F &) (Hawes %,1998,2000; Pan %, 2002a), {837
RBESHE  ERAFEDEERNRREEF
BEEZMPBEEMRATINE. DEARARREHE
BB B TR, RN ER, HEE
FH AT R SN RS R T B — A 1 5L B R BR 2
&, e A ZABEORBEEELR - MBEENFRE,
e 5 26 4 F o BB B AE 320 2 48 ) TR W (Miyasaka
%,2001), XEHEYSRELBOMEEERFER
BEENER B—TMEBRATRITHHRTAR. |5
ARGGRTAHXNGHROIFIE . RF FAZILH
B4 ¥y 2% 4 B (Hawes %, 1998, 2000; Pan %,
2002b; & H 41 %, 2002; 1R £ %5, 2004 ; My % %5,
2004), AXERANFEYRAZHAREYSFE
A W B 38 o e o B R BT HE DL, (R 43 AT AR E A9 1]
RAB KK AT REE R A

1 AN F o

NGEMREFRTREFEALNELLIH . %
H-RIMAREEHH  AEBERESRY . ENR
EH BRI WHE REAERTHIEERARE,
HEEmas 2o NBEMARFERER N EAE
(Hawes %,1992, 1998, 2000) F £ F B H F ML
BROFH . EW.BE.CO, fIBHESHEERAE
HFY i F 2 & 40 M 89 7= & (Pan 4§, 2002a; Hawes
% ,1987,1996 ;Zhao %,2000a,b), HHi, Y1440
MAEY¥INEE R I FMBEENARAEZ
— (B {A%E4%,2003),

EEM SN D EA K RRRRANEWAITIEE
HEBRHS NAEREFE L R EBERER ®F
k. BENMARAGHARANNAEEEFA
(0% EAFEE) . MAA—EABCH mRNA I
BE 4 B & % (Hawes %, 2000; Brigham %,
1995), HEIHFUSRIES W —-FRINRFE
Y1 TE A 46 290 5 R 40 1 sR AR AR BR R B AE B 0
ERKHRIRGFEHEEURAYRIRESHE., 86
BEARFUTHEM: (DS BRI FR—RIIE
HEYEENLEY R, R MEHRTREBE&E
YR ER  MEREENRAN PRREABRAEY
& (Hawes %, 1990a, 1996, 1998, 2000; Zhu %,
2003) ; (2) 3h % 40 Jfa °] 7€ 4R 5 A BB B — 7 IR R 4%
MEE (sleeve) , 2>+ B F SRR T BEH,
FEARR R VLR BE G 2 & B, 4R 57 R 4R (Lijima

& 2003a,b;Bengough %,2005) ; (3)3# 3 X + 3% %
EYMRERASIEROEZARPEBHRYT, ERRA
ERI— T RELHNRFESRSE, ATRAAE
K BF B SN SR 35 38 % (Hawes %5,1983,1992,2000) .

2 YR T R AR R A g
AL

HYREZBRREREEN, AZARBEAFE
AR R A 4 X 4 2 M T AE W A9 AR R BB (Hawes
£,1992,1998), MY N IR R EFHEBRRLZ AR
(Hawes %,1990b), [Rl6t sh & A0 X BB & B B &
MERHMES TFREAR, ARSI FRRHEEH
CRER MMIBHH B MEWM &K, MEREM
A Y9 4 K (Hawes %,1992,1998 ; Brigham 4, 1995;
Griffin :,1976 ; Gochnauer %,1990),
2.1 MRERE

NGHRMEETORMRE R HELSH
(Sherwood,1987) , 3 1 i HL B BRIk 9 (B H 47 8 2
HA BRI E. Zhu Q9D R, D% HMEE
B AW WEBETF WEHHER BEREREK
HEFRHLTHREYEREIX, EHE (Pisum
sativum) B S BURE L E MR FILE kA, 24 h
ARRERRBHERRERILELTWEZH, BT
EEBFERELEREFHRRHITUE, RAH
SNEA—-EBRAN B ERNEZMBT LT 5%
B30 2% 40 IR BT T2 LAY “E IR (mantle) "5 1, AR X
BREHMERRABENLRARKFEEERS X5E
HERKAZREMBRRRE —# (Hawes %,
2000) , AN EE I & IR AF R R MR B 1R, |’
BITEEMEEN BAEMNRRIFSEARK
I35 A5 E . Sherwood % (1987) E £ % (Zea mays)
WRPRA, NEAMRERE HMIMREE FYROH &K
T, BBTE B AR B G5 K & B & # (Colletotrichum
graminicola) MR Y MEFKLFLT A% A
N RS EE. WL (Gossypi herbuce) ) 1%
4 A Bt R 5 2R 4 5 HE VB B ( Pythium dissotocum) (T
F, BEJLA 80, X 267 T 3R BB A A b 4% 40 L B9 5%
433154038 4 (Goldberg %5,1989) , [RlAT, # A (Cuc-
umis sativus ) B 5 A KRS 3% 37 Xt SR BR AR I B (Pyth-
ium catenulatum) M FHHF RPN, FoHH
MATEAY 1 2 40 IR 5 55 IR 18 2B (P. catenulatum) 3£ 3 5%
B, ARG ARBEEE R XM EE M ERKMERE,
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FAEAEEE S KB 4 (Goldberg %,1989; B ifE
#1%,2002),
2.2 IMELEHR

MEAEATRTIHEEBRELK AT #EE
BRI H R Y, [ BT BB A S R S M4, A Rt
I 2%t % R B9 455 3 (Peters %5,1988) ., K EBE
BGARABEIRBASERROTIRKBERSF,
KARSREIRR: FEXFLE AR HRBEIF
BERBERS, 2 EIL R R EBRRE E I
15 sh, B R BEEE, B IR, (B KA RAGE
FRIEL R, E R R ,30 min 5, KRR XIFH
¥E#(Zhao %,2000a; 1R AR 5 %5,2004) , £k 5
TRERSWY P — BRI E R IRER A DT
B, ZRAMWEHMBRAIREN  ELBFEEKRE
BEL ARl mm/h MEEERK, FLBRE”
ok, BRBURRREHORE, XHIKBEEH
BGRB8 N G S ) L R RS
(Hawes %£,2000; B Hi 41 %,2002), U ZEEH
BEMEMREEBETRODEHAR. LEHM
REIFMEELRAE—-ESBELRPTRESAE
N, EH R E R R
23 RREE

305 40 R 43 0 O RG VB T HE R A SR BUR R
(Hawes %,1987) il X A B R A AR E R ME
H 3k (Zhu %,1997; Peters %,1988) , W /D H X 4R
RUEE. WEREHKBFERIND SERBALEHE
VKB GARIEEFN, ARAERX=E—BH
& LASR 8 40 B (Hawes %, 1987), AT AR R 4k +F
N RENESRE EARZTHNELTREE
K. Rt MM EEH EFEES] HEFMEH
HHERERRBERFTT B AKARELEF
PR EYEEEY R, AT RESEY R
ARMERRE, AT ABIEHRENESHIER
(Hawes %,1996; Zhu %,2003; Sherwood, 1987) ,

3 A MM T %Wk R
T 350 P L2

3.1 AR ERBRRE

.11 parkR i E HEYEEKRIRP, R
BT [ A KA TR A 0 R T R LR T A
REHFNYR. XY RMRARBEY —EL
R R4 (root exudates), 76 T3 IE &4

THYTELIRERRSWY LN ERE
REFFSEME . SEMEEXNEYRETBYER
HENR BEAEGY RRMER BR.EREY
RoMEPHHEYRREERER AL ZH AR
EFEMRTETORBYOBRE EEROEYR
&Y R 4%,2005) . Y MRRBEFERY
G, DA MRR S BT W Sh i 2 W — &
B4k 2 R . 48 S TE R & A H9 S TE B — AN 5L
B X8R, AR X 26 5 ) B D 1 5 4 SR RS B
FERRBE IS TEA SERECGET BER
REFNER SENYE. LAETEUR SN
Fa o B i 78 P P AR Y — 2 40 B RE B R Y (Hawes
%,1998), FUESWBEMRMAZTRIRAILREE
AR KE R, BB EANE (Triticum aestivum) |
E K K H (Phaseolus vulgaris L. ) B E . AKH(Caja-
nus cajan) JKFG(Oryza sativa) (5 5. (Phaseolus radi-
atus) . Fhh (Lycopersicon lycopersicum) ZLHL T (Vig-
na ungniculata ssp. sesquipedalis) Fl K B (Glycine
maz) YR EH ML+ RA R0 WRTEBME
#FLREEMEH DI, 2005; RELESE, 2005; B
N4, 2006; 7 Al 46, 2006 5 38 3CF %, 2006 kL 32 45,
2006 ; PhiL AR 5, 20065 W B 45,2007) . BRF XX
MY SWIH BRI EAEE  BAMNMERAR
X LE I AT RE A SE R O X B XY B FE
F (5K A #4345 2005)

YR RSMNE D S0 IR B R B R 2
RREFHERNBTERAEUTILIE . &5, EH
3BT, 3% 40 B 43 W O & LB RS W2 BETE I — 1
RAKINEFTE X A K IR A AT o R IERR R
T 4 4 X R 3% 50 7 a8 B9 45 F (Miyasaka 4,
200D sRE BT A EHAR AN M EKARAS
W AR AR HE A DX S5 B R R B9 3R BRI TTG {8 4R
REEFHEKRE (RBL%,2002), KR, H%
HREMEREL R P RBRECM O BERNEE
W-C.ZREREINRS KEBFHEZRETH
RAEAREEN TEENESY  RB B 6k
RRERRLS WA VR, MEETE REEBRKAE N
BR-Baey . BRESEMmMEZS LESMNER,
MTTBHIE AP EARBARATHE - L REEY
(Miyasaka % ,2001 ; Bengough % ,2005; Stubbs %,
2004 ; BEBEUE S, 2002), H b, Li % (2000)iFET
KR T 40 0 0 31 4% 4 D 40 T VR R AT R R SR AT
HFEATEEXRRPBBRLEHOBBRE. ®AE (Hor
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deum vulgare) M & EREFHB LB BT K ELS
SRR (<8 WALZRTF , 31 4% 40 i B2 JURS VST AR R 4y
HHAMRE S EARR—ERNRIIEE, SR
LSS EREMOFEER, RETESH
G40 BROKS W P & B ME B BR (uronic acids) R, B
HERTHREESESFEMS S WU ERAMEK
FHEBRARECHEESFIESG. 5A—BES5HBEPH
VERERRLS & I XA ) 4 B B A B 7 (Li,2000; Mo-
rel 45,1986 & 5,2002), A, Wi P AR
SRBMRETHERARAERFRRAZEFEFH
B KA. BUEARENR, B THZHARKER
YRR RE, ARG ZEFARBEW, ML T4
ERTFN B ElER.

1.2 FABHA . A mBEERARER T URKRKE
# BEASUERATHNHACTBAHRHIA,
& 3R IR 38 3 2 T BUWE # & (reactive oxygen
species, ROS) B 7= 4 (Kochian, 1995; Delhaize %,
1995;Rengel ,1996) , B A E 7 (07 « ) I H
£(H,0,) . BHEEHE( O BEBHCO,)M
BMEREFRWRKR(. HOH%. BEERASIHEAY
MRS, HE - S EREE,. FH
ROS i# 5 40 it 3E 1= (Levine 4§, 1994; Meyer 4§,
19935 Yamamoto %,2003) . k¥ E /) ROS fEiEH
) H R B E AL B L, AT B BRIE L 4
BRAZGE. BFEEMBRMNEEEHETALE
MHRANTAEEY S F EHARIEEZRT.
10 % 20 Mo AR 7T 68 = i 4 3 B R A AL BE AN i S AW
B, FEE R H.O, FHEHEA (RO ™4, B H
ROSHEREES A FHAARBEFERTHES, I
RH BT, BEENE LTS 8
FHERRIKMEF N G F (Tamas %,2005), WA]
f82 T ROS W™ 4, 5| & B AE o Ak, BB 1Y
KABRHAFYKRERINE HRAAETET. EHHET
KERDNGHAROFE WIERAT H,O, EFSH
SRR RAREUBEAEFTENER. Z—F
T, FEfRES Wk AL TR /5, N AR 2R JA] 1 % 40 B o
H. O, 874, H, O, A HEE N —FES 4 FRIM
RGP RS, BRI E ROS WEEIR HEHY
AR RSB AL AL BT B UL, AT ¥ BR ROS, PR
RARAZHE .

L3 AeREBEHERE NG HRE R B H
EABEEENESPURERER. dTHMER
FKTLHEFE b i, U BE B AP G S AR

BEM S, AR IE AP 858 80 ALK, RIE
FEABEESSBHHE FSHRERK. 45
REEPHEED  NTHSEEE. Z—FH. @
T SR 2 P B I {6 40 PO R A SR B 2 R A 1 R L R
FOR MR AR 23 W0 B AT R BR 20 1% 2 (Pellet %,1995; 1%
WB%E,2004) , L & FH (E B4 S BIRETARE.
3.2 A& 4 B XY iR B B iE R A

BEREYRERKVNEEERET. KEMHE
AESHGHEMTEMERE/E. . IELEBHSE
EHEEERAEEMEENRE UEREYEA
HTFAEMEFR=AENEEES e hE NI BRE
HE B HEXEKR 5 E (Tamas %,2005), Hif
Jiri8 T o B T 300 4 40 Bt 3o VL E S AR » B T R AR 0 IR
EAERS IR, FERREEHARGRZH.
DHESQCOEXRIHEZERHARTI LA, 5
25 'C.35 CHLL,15 CIRIBRBEA S MAERERK K
MG % B A B AR L 35 C IR AT 4T R
EAEHA SRR EBEWER, IR LEH
REAEERBRZEINGESER . FEENALS
HEFHIABEREOEREMH, 2002; BAES,
2005) ., [T, 4% Hi 2 % 40 B B0 V8L B o288 A B A 7T
BEMLEE . (D®WBEEG T, REMH 71 mR <& E /K
NG AMREER, H T IN T AWK E,
FERMBERNTEBRIFPRRNER: OHR%
BT . TEEEANTREABREELEYENERETR
BRI F AR R ER TR E NN ZAN,
AT R A Y B D 6E .
3.3 a%amMaxt B RE CO, B H

HWER CO, BB RN ESEBR=4 N
SRR, X W] RE R B T 30 4 40 B ot S AR S R pH
BB v h 4% 40 B BY A JR% (Cuerl %,1986), Zhao
FQOOLHEHER NG HARMHARP ZA, EF
R IHE, BRE CO, £MFIR A KMA %M
L&,/ NEIBRE MBI RERA CO, WE, NG A
BB SHMBEEEATHMME. MAERE
(Medicago sativa) #EAT R FE 4L 3R, 1 & AR T CO,
WEAARER., YHEKBIEKPH, REKE CO,
1R 141 S 40 B 50 B 9 3% I V] RE A FE VRS WAAE D B
&R ER (Pan %,2002b),

4 BB

Wb BTR, 3 % 40TE A ) 5 AR A D e P Y
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HHEAREMHEEMIE, ERBBNE I FESR
PHESE., MEDZARARHABMBEA, FEEL
T BB R ENERE . (D NG F MK F
L+ TR BB EE B (pectin methyl lesterase) 7Ei#1
GAREREMEESBFAENER: OBKHER
REL A AVHRMFIRE L EHRNTEE, KRB
NGHREKNBEARTRE FEYREEZERT
B,URNGHRRYTHEIHET S AR K
AR T EVLRIAEE GO RGMME AR FHEIET
DL R AR R P SE - R R A Z A
S (DOHGARERESIEEROEHESR
(sleeve) M TIE SRR EM L EAEFWRRN &
K OBEAMEENETINRHBERNEZEF LK
FREAE.
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