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Abstract: The insect feeding activity on plants can elicit plant defensive responses, and induce the synthe—
sis of plant secondary metabolites with defensive capabilities by regulating their metabolic network. In recent
years, the research of defensive secondary metabolites in plants induced by herbivorous insects has become
one of the important issues. Here, the herbivore—induced defensive secondary metabolites, the various types
of insect elicitors, plant’s recognization of insect elicitors and the next signal transduction processes for the
regulation of the secondary metabolite accumulation were reviewed with the aim of providing reference for
the mechanism studies of herbivore —induced secondary metabolites and theoretical guidance for the pest
control study, as well as the production and utility of plant secondary metabolites.
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Table 1 Plant defensive secondary metabolites induced by herbivorous insects

Type of secondary metabolites Secondary metabolites induced by insects Plant species Insect species References
Terpenes Monoterpenes (E)-B-Ocimene Balsam poplar Lymantria dispar [6]
(Z)-Ocimene Cucumber Tetranychus urticae [2]
Linalool Maize Rhopalosiphum maidis [8, 11]
Cotton Heliothis virescens [8]
Tobacco Helicoverpa zea [8]
a—Pinene Cotton H. virescens [8]
B—Pinene H. zea [8]
Masson pine Dendrolimus punctatus [9]
Maize R. maidis [11]
Limonene Masson pine D. punctatus [9]
Myrcene Maize R. maidis [11]
Sesquiterpenes (E,E)—a-Farnesene Balsam poplar L. dispar [6]
(E)-B-Farnesene Cucumber T. urticae [2]
Cotton H. virescens [8]
H. zea [8]
Maize Spodoptera littoralis [10]
R. maidis [11]
a—Humulene Balsam poplar L. dispar [6]
B-Caryophyllene Maize R. maidis [11]
Cotton H. virescens [8]
Tobacco H. zea [8]
Masson pine D. punctatus [9]
a—trans—Bergamotene Maize H. virescens [8]
H. zea [8]
S. littoralis [10]
R. maidis [11]
Diterpenes Abietic acid Pines Weevil [7]
Phenolic compounds Flavone Soybean Spodoptera litura [1, 13]
Isoflavones
Gossypol Cotton Helicoverpa armigera [12]
Tannin
With nitrogen Alkaloid Tobacco Manduca sexta [14]
H. armigera [15]
DIMBOA Cotton S. littoralis [16, 17]
DIBOA
With sulphur Glucosinolate Cruciferae Otiorhynchus sulcatus [19]
Isothiocyanate Plutella xylostella [20]
Trichoplusia ni [20]

1:: DIMBOA: 2,4-=#&-7-F £ —1,4-K5tE% _3-8(T #); DIBOA: 2,4-=# K1 4K FF-B%-3-8
Notes: DIMBOA: 2,4-Dihydroxy—7—-methoxy—1,4-benzoxazin-3-one; DIBOA: 2,4-Dihydroxy—-1, 4-benzoxazin-3-one.



460 oA B

2017 4E

1 HEFSHEWEEEREXEH =0

FEA) 37 3] L HfG 3 I A 2 AN [ 1) B 4
PERAACH™ ), AEAE R — P a7, Ml
WITEZ B B e F B 5500 3 5 A i B
A B RE AU AE A Py TR R 75 S B B AR
WAACE 1) . AP B R A A 4 T 24
i WG B G E ARG S
AP 000, HUEE SR AR U AR A
PRSI ER 1.

AL AP A DA P R A=A = 1
FEW—A, REUREY, REFSOE LN
il Ak B P RS FIAR X P AR A B AT & i
FIHE R MRS 20 H H A Sl A S AL
WA AN BES T A N o AN AR AL B S R R R
BIE AT A L) a7 8 M (e—famesene), T
2R S R AR AR AR TP AN A X ae )
Jat, R AR AR Z i 2SR A A AT A R
L HUBE FORIAE B SR ] B O R ) Y B T B
Gn: FHSE P B K ISR ) 4 2 P i X
KM ELAT BIGREVE M, AR IR RT3 2o #3812
Wi B R, W | Y R S, R A —
oS E ., an: IRz BEM S E e R -2
1475 (B—ocimene) BEAE WL 7 | 41l £ 196 2] 52 FAF AR X
WEEA TR B, E L I AN R R R AN [
TP I FE )R TR A PR 10 A R, A P R o
B AR 4 R AR AL B W 0 15 S AN
FAIRE P — £ P B A G AR DG, SRR A A ™
W) EAT B A AR S Ak

WAk A AR B2 R SR 2 RS
S, SN SRR B R R B A v A A
FE R B E T LA AR R T A
VIR, n: RIS E AT K E R T
P R OTRIP AR AR 1 2 S B o A4S
A G AT AL RN G R T AR SR,
T2 SO0 AR B R A R L AR 2
ey A R HEYE, A RS R X g H 4
HAREEM. WAL, K SsEmnfErR e
FUAIHISE G 22 B AR R 1 B,

RS EEATEAY M AEE A
HRAAERT S, Hirc A — &2 s xt
B ARG SRR VR o A RO 2
RIEHATEENE, T A0 (DIMBOA) R P 8 1 15k
AREFEMMS, HEREFHXH TS

EEAFREH K T A Y e R A,
— S0 B AL 0 A ) 7 A R A A
1, s AR T Y S BB A R I
IKAE 07 H BRSO AT G 7 TR G
TP AERHE YRS NIk A 16 T HAT T AR,

2 ERFRMEHATREIRS

3 3t PR B AR G U IS RN T
Xf B BTN o AR IR T B RO S A
ALK A AR AL PR R T BOBUR T
B HURR SO 1 RSO T B T A i )
(oral secretions) Fll = BV (¢ 2), Hirp X 11 & 43 3h
PIRIBI R Z o  DURE B B L 1 88 22 S MH AN
R, Mg B B i X A ) 4 2 e i
AERUBBAR 1, PRLHCAR o0 ax 258 B H £ 35 1) 7 10 )3
AR S WU B R RAT BB AP 1
M R H R I L AN PEBEHLID 1, X 2R B 1R
3 5 A B T RO U ) FR
21 ORESWMERET

R 2 PSS T HEERR LR REE ¥ H
W, BEHTR A IR LY (fatty acid—amino acid con—
jugates, FACs)J& H BIHF5Y i 22 1Y B HURE S e ik
+, FEAE N-(17- 2 FE R - L4 2 e
(N =(17 —=hydroxylinolenoyl) —L. —glutamine, volicitin)
1 N-RRIEIE-15 ZBR (N~linolenoyl—glutamic acid,
N-linolenoyl-Glu) W2 . 55— M40 (A T PE R
WO FE FACs 28Uk ¥, RS ik 1
JEEIT WA volicitin SR 5, W] LI E KR4I H
R MY BT, W5 |27 A= 0 X0 RS 1 &)y 1 s
Frapt o IR SR N7 Al el B R det B4
F T FACs®™ RI5E 2% FACs, [ FACs 2B4b, cae—
liferins 2 D P 56 VDT 0EL 171 168 5 b 48 v 88 11805 it
NEWTRRZEIMK 1, = — 2 % THRBEH H B AUy
Bk, HIBES volicitin 251, AT LIS | F K™
A R PR A T, Tnceptins & M 5 HLA Ik 411
) o S R B — 28 R R A 2 IR
R, R EBEHEY AL S, ATP &I 5T
L HH AL N AR BT 7 A, R IR R
BHAE Y B 7= A2 1) inceptins A it PEAE W) & A £ M
(ethylene, ET), H. 1 fmol inceptins 5 7] DA 5| & #H
YA 55 B35 1 AH G 1% 4 0 80 3R 2R #1T R (jasmonic
acid, JA) KR (salicylic acid, SA) 7 & A N>,
B8] %) B AT i (B—glucosidase) J2 M KR PH A3 1 171 fiz
S5 4 B RS, 300 T B 2 W T A



s

JEB/ N 5« T SR 5 BT M U AR A ) S 461

RS 11 s 3 I A RGO 38y, R 3
HRRERIAS OSBRI 5 R 1), R B4 bl
T R MR R 11 JEE o I I ke 520 O, AR
T Y B 1 ) 2 B S A B (glucose oxidase, GOX)
Je—ZERE NI Ry 97 0 S o, ) B e 1 P i
RO T, i EIR SRS, B E i
RYMEEZ, FRQITNRIIR 2K B2 G
TR A IR I
22 RS WMEHETF

B HU7 IR RO TR ORI . P2
PER A B HAEAEY) 7 O, TR AT LA A
L Hu it 7 B SR X X 2R R T BB
4n: Bruchins "2k B Bl 5.4 7= SR ) — PO 1,
EA— PN AR TR EE L KEE o, -
CE-3-FRARNTR, RES IS ON A AR T AR AR
Yy, BH RS ROE AR Y2, R IR S
4 fih i BE LA S5 BRI 7 1T A1 Hhe B ) s
e G Sl Sioh - - TR o 7/ R R
RMEACE Y, W BRAFA: o ;S B rh
HHIAR Z (benzyl cyanide) /& —Fi i & 7, F
ROIEAEFH M R, AT SR AL 5 o3
A%, W | RO IR e 22 i A T B 25 AR Y
2.3 HEWXERHRBE FHIIRA

HY 5 B BRI EAR R P A — & e
8 RN B HR S B PU ZR G o A P i S Al R
g SO TR SRS A U B S Bl o RO
N B3 DA A9 DR 5 9 43 F AR X (microbial —as—
sociated molecular patterns, MAMPs) EA 55K 19 52
PRVUILH o AR B AR SR 23 T A5 2 (herbi

vore—associated molecular patterns, HAMPs)Z& () F
MAMPs, A N2 BA 5 RR AR AS 5 0
PEGFREALI,  H AT, AR R Bk TR 1
B AN AE . RO H]-L-volicitin A5 1K
240t B SER RT3 RTINS &, O HARATR
I ERAL PR AT IR T XA A S RE I, X R
PRSI AL FACs RES PRS2 A, HF R+
BORT JA G5 TR [F RS YA ]
PR T BN DL, K BARIOH RS HL T 0
YRR T AN AT AR RO — R 1Al
VLB R LR BN, o — 5T, B2
VT2 YA X [a] — AN 5 AT BE A AN —FE 4 i)
VAR S0y iy AVl Z b e DI 2 I PR TN
TIPS . S RRERE S, X TR
SEAEIE N T RO T 2R R
24 1EWET R EEXRIEN ERAERIERA
SRRSOy A R R L o R A
W BORBUE 3%, FEA N R R 2 A AL
s 191, LR i A RE O A A A AR Oy X A
R R . Y AT LLE i R JE ] (resis—
tance genes)Xf il = R AL A IO 2l kA TR 1] A
WO TR W AR R 45, B OGS 1226 T A B AR
L TemAKAE ) R FEH Mi-1 (Meloidogyne
incongnita—1) M1 Bph14 (the brown planthopper 14)
AR AT T B e 2R T A P 4 A4 4 IR A% 1T
PREE AV A5 (coiled—coil nucleotide—binding site and
leucine—rich repeat, CC-NBS-LRR)%% #4 19 & 1151,
M= A3 7 At AT X F He Ay R AR A 2 A B,
Bph 14 K AEEA XS CEEHTIET S, HAT M A

x2 FSEVERUENERNEERRBET

Table 2 Insect—associated elicitors that induce specific responses in plants

Type of elicitors Elicitors Insect species Plant species References
FACs Volicitin Spodoptera exigua Zea mays [23~27]
[N—(17-hydroxylinolenoyl)-L-glutamine] Manduca sexta Nicotiana attenuata
N-linolenoyl-L-Glu Manduca quinquemaculata Solanum melongena
N-linolenoyl-L-Gln S. litura Glycine max
N-hydroxylinolenoyl-L-Glu Drosophila melanogaster Eleusine indica
Teleogryllus taiwanemma
Caeliferins Fatty acid chains of 15~20 carbons Schistocerca Z. mays [28]
americana Arabidopsis thaliana
Inceptins Proteolytic fragments of chloroplastic Spodoptera frugiperda Vigna unguiculata [29]
ATP synthase y—subunit
Bruchins a, w—Diols—o—-3-hydroxypropanoic acid Bruchus pisorum Pisum sativum [32]
Callosobruchus maculatus
Others B—-Glucosidase Pieris brassicae Brassica oleracea [30]
Glucose oxidase H. zea Lycopersicon esculentum [31]
Spodoptera exigua N. tabacum
H. armigera Medicago truncatula
Benzyl cyanide Pieris brassicae Brassica oleracea [33]
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