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Research Progress on the Mechanism of Silicon (Si) in Increasing Plant Resistance

YAN Jin,LIU Xiao-min,HE Ke-jia et al ( College of Plant Protection,Hunan Agricultural University , Changsha , Hunan 410128)
Abstract Although silicon is not an essential nutrient for plants, more and more research results show that silicon plays an important role in
plants’ resistance to biological and abiotic stresses.In recent years,research on the function of silicon on plants has been very active.This paper
reviewed the mechanism of silicon in plant pathogen interaction from the aspects of silicon can significantly improve plant resistance to biotic
and abiotic stresses,the debate on silicon application in roots and leaves, silicon transport in plants and related genes,and silicon mediated mo-
lecular mechanism of plant systemic resistance.The research direction in the future was put forward to provide a theoretical basis for more ra-

tional use of silicon fertilizer.

Key words Silicon fertilizer; Plant disease resistance response ;Silicon transport protein

RETCRAEHER P B 5 R A o ok
TEE, SR T4, 20 5 b5E i 28% " . BETC R A R1%
WSS QOLL/ DAL S ST W1 E Rl S B S =T S e R )
BT O A TR AR AR, B 56 THRE T 200
A K B R R ] ) - A 5 30 TR, — T T
 TRETC RS P S AR 2w, MR 0+
e RE TR AR IR, 5 — O R — A B TR
BIPRS00 26 K iV AR R, 75 50 AR
KB P, AT T RETC R FER Y b BV FIE AR SRR
B, MER [ ESRAEE R RO RE 0 46 KB 432 LA A TE 77
TERY), R T K, IF AR RERRY EH A, REwiAt ) ) P Ak
JEREVA TOKBIRERR . 76 H SR FH 0 T3 b RERR VR 0.1 ~
0.6 mmol/L"" AH R[] AR 22 1) , 4 b AR 22 0RO,
M R 0.1%, AT ik 10%

F T RETCZ KT LR I VA5 WA o R0 g 6 5 7 2 0
L — BRI A R S, B A R st
TERTERY P L AE 1804 4R, De 4RE T ERAFHEY)
h RE B R A AR R 10~20 15 fB2E5E Da-
vy P AE 1819 A MR CRERT A Ml A2 ) — A5 b 3R T RE T
REXTARAICHT R LA B4 1], 9% [ 9 Rothamsted X%
Sl X G FEV R R A Yo 75 2 R G 22 A K R e B S M R T
FY, % ILE Bl w40 f b FEL MGG P PR T S 4 s R
T (ELERE R E BT 10 7 R R GO0 B PR
20 20 AN , 56 Tk ot ZAEAL Y T 1R FH I FE ok B 22 ,
G RETC BB B AR A 2R I, 1 7 e, S R A

E&UH

F & EAFA T %R B (2016YFD0200809) 5 # & 4 & 2 &
)% 40 i 253 %1 R B (201541632126) ,

AP (1982—) , %, drra A, £ )R, B L, AN FH Y R
RHR . o« BT, HAR, A F R,
2019-09-24;fEE HE 2019-11-05

EERN
WimBEH

Y ARAEYEn R S YOS TE R R E S JE S
KL G AR 3. B F) 2006 4F H A% H Ma 7EKFEH14R
FIFTORE T — A RER IS B (1 SE R Lsil JFUER T Lsil 3L
B TR R R I i S AR S A0 B P B Lsil LR 588 4l f , K AR
PR A B B AR, KRS i T R, PO 1 B
K7 RERGISEE R R B % B R RIF S8 6 1 2R PR Th R S it T
FLER S FEdE 5ok B2 HoAb A b 2 30 T 25 i
FEAZ R IR, L, T RECRFER Y T I D) BERF FTE A
TR,

IR EERE TR —HERGFRER) P H LT
FIFHFEFT S 2EEAT DU SE0E IR At e A £ 2 A A 7=
AR, XA E S A TR NE R, B8 —
UBFAR I 1 W JEURURI AR L AR 1963 4F Fr 4 H 14, 445
Pt FHRENE S K RS 72 10% , HAA 5 B4, R AE/NAE
FoK R B RO TR K
FRAE PN REN S PR T R AR R R &
gk R TR ES R — N EEEMAVE, R E
PUANRGE T 7E BN PRk A WSO L 2 i R T8 R AE Aok
e T H 2 ep RE RS F 78 3 3hia i A shis far pi Ah k4%
B T - 48 v m] v M e A VAR B R AR R e LA B Bz i
F AR RERT DL Sia i ok 3 (K RER 3h EA AL
TR Esk, 5P REITT R NIRIE TG,

AR, e FrE T A P 0 D RE AT 5T A TR R, X L
HE R RETCRFERE Y 590 VR ) A 3 72 v 1V F AL —
LR, A AR N 15 2] — S8 &, G R AR A B A —
FE M HLEFEAL
1 ErEkEZRSEYRREY . EEMMEEEN

BIRFEN T REFH Yk B A B R E L LWL
BHRICE  (AHORR 2 05 R W], AR A R A e



10 B A

2020 £

AWy BT BAT AR AR AT i AR AC A S 4
FAEYI SR HECIRE S, Bl fE 2R EY - I B
PR R A RS . KRS L REX R R B BER "
BAFRIBTRRCR o

ANTRVRE DXk AR WS SRR P BE ) 22 S AR K, — LA X
i A PRV 2 SO, AT AE DA R Ak X T 3K 264 ) 15 A A
FH AR S PR 2 5k S 4 5% R (4 W AR ) 559 , AN 2 Rk AR A
WIANBAIER . IRZHIEE RV, B A B0 i
PRI HRECR B 15k . AR TR RE ) 5
Tk I8 B LR S5 A AR OC  TERERR AR D N R iz R A
FEPFETE— R S 25 49 48, NIPs (nodulin 26-like intrinsic
proteins ) , NIPs J&J& T MIPs( major intrinsic protein) & 1K [
B0 TERAE AU R T b, B IX — S5 i, it 5 =2
HIIBFREE R G SR X RE A R AR AR . ok
2 IR B0 45 AR WY, BEAE A R Y VR B — s it
PR HHETE A B R A P 4 B 5 v X A LI A W 3 1
Ptk
2 FERRIRMERNM MR St

HIRBOR IR Z DI R I, RENE XS T A0l 1 7™ 48 ek
7t B B R AR TR AR AR TR
T RIRAFAEAR ZAR X, o — iR (i R A IS AR
JEGFIR SR e o H T A AR YA At Ak 2 0 PR e
AN Rt FHREAE , £L 2 — 2L N RITF & T R 114X
B AR RN 7 it o O T 3t A N 32 A7 A PN T
e —RCFE R =X, A MIFRE S SRRt )
X i 1A R AT = S e AR PR A ), SR 368 3 AR S5 s K 31
My AR H TS AR 2 B 0 it A A A R AR
HNE i TR - R SRS v, B P A FE R ARt ]
PR R S RE ), (AR ES i AR AT b -3t P A N B A
BRI APRCR

S HETITA 0 5 R AR R T, A AR I A 4 2
ARG i FUEAT S B B RCR T AR o R
SRAEAR 1 A FAE ) b AR AE 33k 25 AT it FH e S iy ke
— s MR R, B A e TERE R N s s S L] A itk — 20
RABFFERANT A BRI — Gt X R ZE M2,
P S it AR FIES T A s A A A e P , A 1 s 5 4n 11
Ty EX AR SR B e HLAT R RO MLER, 1 )5 A B9 R
BT, P S A R VA VAR, QiR R P A R A VA T [ R ) 1
Ky HAT B K, B AL LA G ISt P A X 1
S T TE D 3 T A it P TR 5 VR A L A0 o T B )8 i
FEFE MR AT i & . Liang 45" (YR58 45 R th 1
THY)FFASBEM - A REAL o AH DAZFR A, - 8 it ik
JEX R 5 A — & MR8, (H 25 R X M B 8O0 F A 2
TRER) AR R, MRS BTS2 H A 800 .
3 BEEEVEANRNEEREXCER

WFFEAE R, AR TC R F2 28 ik AR R i+ 45
TIRERR 71 AN AR BT s B sy, BEE A
THRERE TR TEM A Nz 70T HL  RERR TR YR N 1Y

iz T Bl it — SRR e R R s R SE R A ) 2
id Lsil N AHERSRERR 7, Lsi 1 K e rh i kR /)11
o Sl i N = B SN Z A N, AR5 5 Ah— RN
Lsi2 SATERE IS Bk R 731 DA b B2 J2 4 0 2 1 81 Fz 4 41
J ], fE R o3 TSR 5 4 T AR BCER , Bl K 733 iy 1) 47
O3, REPR I3 MR ARt ok, 38 2438 1 73 A — > Lsi6 HE I
VEFRERERR > 75 I B HABZHZ (] 1) .

. LHHE R

RREAR

) AEBREREN

H,Si04

1 BmEEWENNEEEE
Fig.1 Silicon transport flow in plant tissues
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were separated into two subgroups;B.A conserved MIP domain existed in most of the LSI1 proteins,the domain is highly conserved among differ-

ent plants
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Fig.2 The evolution and sequences characters of silicon transporter,Lsil,from various plants
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Fig.3 A proposed mechanism of plant disease resistance re-

sponse excited by silicon
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