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Effects of Three Rice Volatiles on the Community Structure and
Olfactory Behavior of Arthropods in the Rice Field

GAO Yuanyuan, NIU Yuanyuan, GUO Hongxia, LI Xin, ZHOU Qiang
(Institute of Entomology & State Key Laboratory for Biological Control,
Sun Yat-sen University, Guangzhou 510275, China)

Abstract; Rice plants released complex volaiiles that were considered as signal molecules respond to in-
sects. Methyl jasmonate ( Me-JA ), Methyl salicylate ( Me-SA) and Linalool (Lin) were three of the
most important. They can induce chemical defenses of the plants directly or indirectly. In order to under-
stand the effects of rice volatiles on the community structure and olfactory behavior of arthropods in the
rice field, the effects of three volatiles on the arthropods population and community in the fields were
studied in this paper; and the electroantennogram responses of three volatiles were the other focus in this
paper The results showed that Me-SA can influenced the density of insects marked. In the later paddy
field, the insect density of Me-SA treated group was significant more than other groups. The higher the
concentrations of Linalool and Me-JA are, the more scopes of the Parasitoids EAG changed. The EAG
changes of the Parasitoids stimulated by 1/50 Me-JA and Linalool were much more higher than the EAG
changes when stimulated by 1/5000.
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Table 1 Mean densities (no. ; per trap) of arthropod sub-community in the early paddy field under different treatments
(SCAU farm, 2005. 5)
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Table 2 Mean densities (no. ; per trap) of arthropod sub-community in the later paddy field under different treatments
(SCAU farm, 2005.9)

PR

TR R I
Me-JA Ab3E

Me-SA 4bh3#

Lin Ab38 i RR =H

2 Insect pest 3.000 0. 483a
EP'&%E Neutral species

K& Enemy 1. 882 +0. 404a

14.429 +3.691b  4.743 £0.587a
31.382 £2.382a 33.314 +£1.973a 33.886 +£3.274a 32.171 +2.56la
2.686 0. 416a

3.771 £0. 502a 4.143 +£0. 525a

36. 686 +3. 135a
3.000 £0.395a

2.257 £0.377a 3.029 +0. 475a

1) BEhHEPHE = AHER, RTREEHRTERFERTEE (2=0.05, SNK ZHE LH)

2.2 TR[E) R BE IR A M3t BR BRNR BT R AL B B2 M

J5 IR B L B WL L L R, HLU B e
AR B A AL SO AR ARURBEI, Dy
X5k AR LB B R R B3, WREE TR
JG, DRSNS RGN B EAREAS KEL Y B R
PIVNE - IEIEPSS VB -0 bl W : Rl s SR Y 4
zh (B 1),

Me-JA AbFRJE , B HAIMRGEHRLAIA BEML, W
MR S B A AR N L (B 1), H
U HP VR B 11 Mee-JA Aib B 7 A= ) iR HR 066 figh 7 1
(WEERTE FibEA A

KR MR B B RBE LA R, LR
MR 2 S UM A AL R B (& 1) o fIRHREE
R MR FEE F) 7K A PR P BB TS IR HIR e ) A P £
AR R T H B A AL B A R B A A R AR
fHo

3

AR R FFHI YR Y MRS 2T
FEZTAEY 1RSI TUESE . YR YR YIE XD
— 75 T RT AR o L 2 2R T A 5 A 4k B R R
T G EL A KR IR/ e LA RS E I
IR B4 R TS 0 MR 0 2 e S5 30 T BOK A 9 2
SIP, B—TrTE, RN AR B
YRR, e A A I B Rl WA
18 % W) B I B R Y P Ak B e

IR ) TR VR R T Y J Sl g Y o A
BE, FEFRIAE KA RS B E | 7 TR o B
R RO N A2 R P e A RN T, B
PR THESLHARN =S A, CAHRPIREERE
B, JKIRMG S5 SRR T TR 10 U
P EEAE AL, TETET A B R SO
R R R EEARR (R, KR 4R A A




52 EIRIRS . = KRR KX R T B MR RLEA T RO R 89

- 4000 I I I I [1] SCHOONHOVEN L M, JERMY T. Insect-PlantBiology
% 3500 I I [M]. Cambridge; Cambridge University Press, 1998.
g 3000 [2] DETHIER V G, BARTON B L, SMITH C N. The desig-
% 2222 nation of chemicals in terms of the responses they elicit
ED( 1500 from insects [ J]. Journal of Economic Entomology,
H 1000 1960, 53 134 - 136.
500 % [3] THIERY D, ‘VISSER J H. Misleading in th(-‘: Colorado po-
0 ﬂ-lh- -vnl\.lal. ———HZH--%LE- tato beetle with an odor blend [ J]. Chemistry Ecology,
1/5000 1%%%@!%/50 1/500%)%%%{%3%/550 1/500(;&4%%%%/%2) 1987 ’ 13, 1139 - 1146.
IRRITISRIE [4] 2KIR, BE%. MERFOMPIERY AR,

TR XOREROILE [T]. A 34, 2000,20
(6): 1079 - 1106.
[5] XU Tao, ZHOU Qiang, XIA Qiang, et al. Effects of her-

bivore-induced rice volatiles on the host selection behavior

B 1 R [Ee B #E R AL B R 15 B sh )
EAG RS AHXT{E R 25
Fig. 1 The EAG differences of arthropod
species treated by volatiles.
Ve HeRBEAA, RIS TLEGIBTR ; AR AR R R
RERLARE (a=0.05, SNK ZE )

of brown planthopper, Nilaparvata lugens [J]. Chinese
Science Bulletin, 2002 ,48(16) ;1355 — 1350

[6] XUT, ZHOU Q, CHEN W. Involvement of jasmonate
signaling pathway in the herbivore induced rice plant de-

fense [J]. Chinese Science Bulletin, 2003, 48 1982 -

HHEHR T, A PR B R T A, AT

SHEFEREEDEERY) 1987,

KRG R VR T S YR SS W EZE (7] MARCO L. BERNASCONI OCKROY. Response of natu-
FEINAE NS H R BRWESERZm T E, = ral populations of predators and parasitoids to artificially
EXTRA R R R ERE S T H AU ) induced volatile emissions in maize plants [J]. Agrucul-
B EICECE . BRI AT E 2 3 Fhok Fg 8 & W%t tural and Forest Entomology, 2001, 3:201 —209.

TR s YRR s A I, (ERRRIE g —A [8] RAPUSAS H R, BOTTRELL D G,COLL M. Intraspecific
P AT Hath, X3 FE R W) HRE 52 éy&—\é?g variation in chemical attraction of rice to insect predators

" [I]. Biological Control, 1996, 6; 394 —400.
(9] MRt 2&R B %, LIRS BN —AE R H
FEMYFERYRREATERN [T]. BHRSIR,2002,45

F P Sh W RE VS IO A, A R W Y R R
W, R P Y 5 ST IR] Y B R R AR B A

G IRAR R — B T T LA TR R 2 (5): 617 -622.
IKTEHES A RER MR NBSE B AL, AR [10) g it 30, % MR A0 KTRIE K018
R Ao 422 2 0 ) Bl U o TR IR A ¢ WEGEREEF (1], B 2R, 2003,46 (6) : 739
AT S MG S, LR 744,
Sof K RS & W) vk B B O B R o FH R aR IR 5 [11] FARMERE E, RYAN C A. Interplant communication
TR LNt iE 8 E A TR AR, ST airborne methyl jasmonate induces synthesis of protein-
W E@@@Eﬂ%%ﬁ%ﬂxﬁ ’ WAk , ﬂi@?ﬂ%ﬁ% ase inhibitors in plant leaves [ J]. Proc Natl Acad Sci

USA, 1990, 87: 7713 -7716.
[12] KAWANO T, NOBUYA S, TAKAHASHI S, et al. Sali-

sylic acid induces extracellar superoxide generation fol-

SHPRT LA 2 o L JE PR AT RE T T

7 7 i A 218 ey vl SRR R AN TR AR B
SO, KA R P TR AL R FERAED lowed by an increase in cytosolic calcium ion in tobacco

AR THRSHEA, FFFERERRAT R P 2528 suspension culture: the earliest events in salicylic acid

o F 9 JEC s P 2R B L 3 A S | B o 3 signal transduction [ J]. Plant Cell Physiology, 1999,

st X KRR R A WRSE SR, (H R A IR R 39 (7): 721 -730.

BRSO BE ARk T — 2l 3 R e RO MR B

[, Bl RERARAHERYRIERBIR, T

T K REE R YRR, T RS A B B B

SRAESE P TS RE




