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Role of silicon in regulating plant resistance to insect herbivores
HAN Yonggiang' , WEI Chunguang”, HOU Maolin"**

1 State Key Laboratory for Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China
2 Ordos Agricultural and Animal Husbandry School, Ordos 014300, China

Abstract; Although silicon (Si) is not an essential element for the majority of plant species, it plays an important role in
plant resistance to a range of abiotic and biotic stresses. In this paper, we review the role of Si in regulating host plant
resistance to herbivorous insects. Si can enhance resistance to insect herbivores in the majority of plant species, which
depends on the sources and the application modes of Si fertilizer. Si can enhance constitutive resistance of plants to
herbivorous insects by increasing hardness and abrasiveness of plant tissues and/or reducing digestibility. This leads to a
reduction in insect growth and reproduction with a concomitant reduction in crop damage. Si content, sediment position and
alighment in plants affects the subsequent strength of constitutive resistance. In addition, Si can regulate induced direct
plant defenses as well as indirect defenses. Induced direct defense comprises producing toxic substances, producing
localized hypersensitive response and systemic acquired resistance, and releasing toxic compounds and defensive proteins,
which slow herbivore growth and development. Induced indirect defense is realized through the emission of volatile

compounds that attract parasitic and/or predatory natural enemies of the herbivorous insects.
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lugens'™ FIK KE\ Laodelphax striatellus™ ; BILEEE 2R RUTH /NG T Cylas formicarius™

ORI, AT B ST T REXT A AT BTG 0 . Massey 55 WFST & B, A RE A5 i T 25 DR X o
W) B 1) 22 4 8 I 7= A R RIS W, Agarwal ™ 52 FTE 25 24 WF 5% & 30 HF 6 Ak 40 2% o 5 H RE 1 R L
Aleurolobus barodensis FIFEBEA A} B Neomaskellia bergii B R E R Z B AAFAEF A, Korndorfer L l40) i g 2
B, it REBRES G 0 T AR R AR A R B i (EX D) B85 Herpetogramma phaeopteralis WA Kk B A 7=
ANRFM 53— IS A I, it ek TR 85 e R P s ik 25 i T 2 40% |, BT R R AR AR 718 3 /N v 2 1R
Agrotis ypsilon FIVEETERLE A B 8Y Cyclocephala spp. FRHL 7125 BE A AU E Y K 0 ik 25 R0 88 1 RF 2 290
H Epilachna varivestis Wi 8 2Z [BIRAELEATAT A OCHE > 8 253045 Rk (2 R 12 P B A RP 30 i i, dn XUAY
fik & SN 85 Dolichotetranychus floridanus BYFEESS BE 22 [RIFEAE 1 35 B9 IEAH )

PRI, A A 5 AN TR R 2 R L A i v i LA i — SO 0 2538, i XA [ B 7 5K | e ™
APTHERALE] AR, HETARFSE TAE4 R 280 XA Py sl B B, ik = AN R R RO R R 7 =R
Hu2Z [ ) O EAIT ST 5 RIS B X6 TRl FfrAd 40, ALk 5 i 0 M A A ] A 2 11 B B S et 2 A7 e 22 5, RO A
WA TR A A 75 B AN TR 5 55 A0, AN TRIF 58 108 Fir >R T A Bt SR M8 B AN — 0, IIHOE IR S5 18 AR AR A7 7 22
S TR SRR Hh X i (4 A BRI AN [ A A 9 PR AN it P A I 8155 190 1000 AS [T A A A T ot e g e 5
O PE B A s BV At P AR R Y1 00 T AR AR REAE R FE ] 7 =0 B 22 5

TS AT e 8 30 3 2 BRE G DA RUNE it P o 6 5 TS ) 3 IR O 3, WM B K IR Ostrinia
Sfurnacalis % i AEAL PR {0 it FH 5 2B ) Bk Ry FPRER T, A 98 it e A B A R b T RO it e e H R
ZEME ARG R AR A SR HEVE T /N2 I Tt P 1% Rk BRAN DS T PR Uit 2 5 R 0 22 KA I RN G
KA I I A
1.2 REAEASEFNE  J7 2O A P HR A Y 52 )

L A ) Gt P ) 980 1 S e A A At T 5 U B DI 0C 2R o RRNE AR At I J7 =X)Ly w2k
A T AP S | St P e T R PR R VAR

ZHI ST R 49t AR S ( Ca, Si0, ) |, & ARG I 25 AT Al e P 5 w120 2 0L R ful i 5 e 47457 gy

http ; //www. ecologica. cn



976 A E = 324

R Ry ARG P O IR Sy T R AE AN RIS I R R 5 I RHIR A5 e FH B 3 AR — ) R
TR Liriomyza trifolii X356 R E )

- S0t )£ T VA A o ke PR A5 AT R R B0 LA AT | 3 TR I IR SR IR IR A5 00 Ry IR S — b TS AL IR
RERRES , A D B U RERR D RERRENARERREE . Keeping Fll Meyer* %% Uit FHAEBRES i BREG A4 B it FTA O
RO H T A ek IR ACRTAE P ) S A A7 AR 25 57 5 BE R ES 10 v/hm® URMREIK 30 t/hm® 8 25 R AR H TR 25 M 19 O 58
T A RE AL 10 v/ hm? TR ) 13 b A Ak LUt FH AR £ 10 v/hm® 2 K24 3 A% (EAH LU &5, A4 0T A
B EIE I RE R R ZERT A Ak R A DR T R R S

WA ADHTER ABTEAERRER R WA T 20, RN IR R — M ORGSR AR L, 8 2 B T S
M B B BRI S b i O v LS e T T | T W R AR A
Carvalho 2552 f11 Basagli el , A7 OO B P AR TR AN ) = SR RN R B dE i, B R
BRI, 3 — TR 2, 2 S Xt FH A TR A A 1) e SRR P BE BRI AR R KO PR 22 it P ik
PR ,E%@%TT&E% M) ZZFTUR Oscinella Srit 4y R B oy Y o BWAN, R FRES S WAL AT FH T A 4 I T S 55
B JTORN 55— I T it e R % 9 T, (38 B AR T MR B Bemisia tabaci™ FIAEHA S Ty Thrips palmi'™ 1) 0 &
PR
2 EETEYH R

HYTEREA B o A e B R fe TR L T R B AL, — T o3 S A B AR AN 5 SR, 2
SR B AEHE AE ) T B AS A AE 1 | REWS BELAG A P B U SBCRE Sy 3 A BRI A 2 PR T g% 2 B 0 S i 2 A
W) 3% B 360 B AR (R S AL ), BRELUE R A IR N AEAE S 2 BRI B A T4 0 0 R ] 42 7 A
VM EE DR AR MRS T 25 T A B A R BEAS B HER R A A R P AT — AR A 7 AR
A B ULEAC G Y (AR ee R 7 2R AF ) B A P R AL 7 AR WA 1 (an R e R 2 A Ak
g5 ) WAV PR B X S T AL BE T (s 1 5 1 78 IR L A £ M B HOR B A A I B 3R i
P () B A0 48 AL T 52 B 3 I 7 A R A G 5 A R e B H A SR8, DAL T i) 4 o AR AL £ R e 0
fen N REVE R A B A AL A 2 B A R S B R A TR
2.1 FEXAE A 2 R B R ) 5 e

TeE S SR AR ZH PR B A R HL SR | RE LA BARERR (H, Si0,) 20 TIE A W Wi, I ML AR 350 5% 12 1) b |-
6, LKA TEE T — Ak (Si0, « nH,0) M2 Rk MR 18 X UTARTEAE W) 2 B 4 00T 5 A0 B BERK 5, M4 20
SUrP OB A B T 60 R RV 125 3 o VA P T A 0 00 A 1 AR ) 2 B B A A A 2
HUERET BAREH ) Y2 ERRE . KR, it TR s 1 R oAl e B el R R i
ndirE, Jorh ZH0L 6 T - R R R B SRR IR 2 B sk el
2,11 GRS O ZH U B A 0 R e

Sasamoto' > il Nakata 55! [ W Jifi 25 /K A A P ek AS 7 SR80, 25T MBI B2 386, %t — RIS A Btk o . )
I, Aok B S A A A 5 B TR ik 0 2 R A PR B AN R DA ) v B B BB 11 3R BRI OK O3
Massey %5V BFSE TS FhE A it 8 1 R AR 24 REXFHE PIRG s BCE AT s 25 R B H P i 3 Pl
FEDHAS A B I AR RRA, THCE 53 40 2 Fh s R W) FERERE N, Massey 1 Hartley ™ J5 5 () 1 53 & 31
AR AT ™ Sl DORG H P 2 1 30 0 e A B 898 B, ) B0 20 1 JE DIDRG H AR 9 b W R R Y o
Peterson %5 Fl Massey 25" Hi8 w1 I Spodoptera eridania VST M HUE Fii: 22 (0 25 ALY, 24
THAEREI N, WiF s 200 L P B AU A= E IR e A5 IRCR Jo0 R 22 A0 27 AR PN Gl 2 54 m i AE ok M2
FEBRIURE F1 2 BRI 00 5 BRI, — A0 P RE S O3S A ) (R B, E — 8 AR DL E 7 R A R U
HE,

A BT R A P R IR e 2 v AR, BT AE B 23 02b . Salim T Saxena' ™ WA F 195 KA
Sogatella furcifera WUE i 5 = BB HUKFE S R, B YIEFE DD AR KR BINEE , LR A 4 i, S50 ) Ffh

http ; //www. ecologica. cn



344 R A A R AT B S AL 977
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Barker"* BIF5Y 2 A BA A B 4 6 iy — S AR RETURR S B  BHLAE T BTAR 22222 1 Listronotus bonariensis 15
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o 2 | P EORIARI R 4650 J5 AT RIS /N2 W RES A T 3B, Correa 251 Gomes 551 77 43 Jj1
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