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Abstract: Rice secondary volatiles were extracted from a planthopper resistant variety, IR,;, and a susceptible variety,
TN, , and the effects of extracted volatiles on the orientation, growth and EAG response of Nilaparvata lugens(Stal) , BPH
adults were tested ( Homoptera; Delphacidae). Volatiles extracted from TN, had a positive effect on feeding and growth of
Nilaparvata lugens, and they have attraction functuion on the insects, too. In contrast,volatiles from resistant variety IR,
had opposite effects on BPH mortality and growing. The EAG results showed that the response to TN, volatiles was stronger
than to IR, volatiles, and that responses were positively related to volatile concentration. EAG responses of short-wing BPH
were stronger than those of long-wing BPH, and male BPH was more responsive than female BPH adults. GC-MS analysis of
rice secondary volatiles showed chemical large discrepancy in composition between resistant variety IR,; and susceptible
variety TN,. There were a total of 44 volatile compounds identified from rice leaves, some of them attractants for

Nilaparvata lugens.
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o REVEYRI L, B PRI 2EBe AR BTt R B AP IR 4R 4, 757 B R B 4Rl = — A DL B AR A it
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F1 S ATEBBEFRER
Table 1 Composition of pure artificial diets for Nilaparvata lugens

1 1 1

415} Contents REE( mg/r.n ) 414> Contents HREE( mg/r.n ) 243 Contents R ( mg/r.n )
Concentration Concentration Concentration
- — A
I . ZIEFRIE Amino acids L-Jji % L-Proline 1.000 Pyridoxine hydrochloride 0025
H &R Glycine 0.300 L-#$i %4 FR L-Lysine 2.000 1% 8 Z Riboflavin 0.020
L-IN & L-Alanine 1.300 L- P& L-Phenylalanine 2.000 ﬁﬁﬂ%? . 0.025
Thiamine hydrochloride
LA &R . -
. -4y - . h .
I-Arginine hydrochloride 1.750 L-22%/% L-Serine 4.000 HLIRIMLER Ascorbic acid 1.000
L- KA L-Asparagine 2.300 L-77 % L-Threonine 1.300 II. TEHLEL Inorganic salts
L-RAH M L-Aspartic acid 1.000 L-f6% & L-Tryptophane 1.050 CaCl, - 2H,0 0.03115
L-2E & 8. L-Cysteine 0.800 L-B& % BR L-Tyrosine 0.100 CuCl, - 2H,0 0.00268
L-em
) . Vali , FeCl, + 6H,0 )

I-Cytine hydrochloride 0.200 L-%5i %/ L-Valine 3.000 eCl; 2 0. 02228
y-ﬁ%T& o 0.100 1. 44 22 Vitamins MnCl, - 4H,0 0.00793
y-Amino butyric acid
L4 4  L-Glutanic acid 2.500 A% Biotin 0. 0005 ZnCl, 0. 00396
L-2 Wkl L-Glutamine 2.400 1ZFR%S Calcium pantothenate 0.050 MgCl, - 6H,0 2.000
L-ZH %% L-Histidine 0.800 AL A Choline chloride 0.600 KH, PO, 5.000
L-ZEZ % L-Methionine 0.700 & Folic acid 0.025 V. HE Others
L-$ 2 & L--Isoleucine 1.000 JULEZ Inositol 0.500 REBHF Sucrose 0.090
L-Z= %8 L-Leucine 2.400 P& Nicotinic acid 0.150 pH 6.8

A B SRR 2351 BT B BRI PI BB N, S8 5 R A 3L W9 BB A Toto 1, B8R ) 4 o
AR hET G, EETHER @R 0 K 20 KRk 2d 224 1 CEBLSU/NO B ARE E &,
FHE 0.5.1 20 J5 40 HE RS i OB 1em YERE A, BB I R He L 0 Tem Y5 39 IXHR) 9 R EL
g, 7ERR OB lom PYAHE CEGC o J0 RN K EL, 7E B 70 M0 48 6 L2510 D 0 2 — BRI A 1 R R
HME KA . S S IKE R . SRR FTISSAER DPS #EHHT « 3™,

1.5 35 WEUBL AU 7K A # 2& PE Jo F) f £ 82 S

B3k IEH RS SRV ARl B BB, 3R 8y 540 . FEXUH SR BAEE T , Kl M i 5
HEESH B b, 10 R BREE AR, SR BMERH SH, BHENAO0. 2mm, FEFEFE
B A A BEARN 2mm FER-FACR AR, S 2 B AR TR, 4R - AR AR ZE B R X (Syntech MP
15) b, & EEE W/ ST KA (Syntech 06 ) , J B K 4% (Syntech CS 05) #3534, A Syntech ik {4ig 5§
B e

PAFRIK RS B4 & P R I © e B VR B2 O 0. 01.,0. 05.,0.1,0.3,0.5,0.7.0. Yug/pl HIBRIEY), 72
20mm x Smm JE4E_EHSIREAMRIEY 10 pl, FE 1 min, FHEREACRBA — D BIREE , W8 RomE Sk
FIEAE R R, XA, BEE 2 om 24 . IR AR AT Zoad X FRORIL, R IE B b 10wl TI84K H &
T2 Imin, R HATRIEER AT ENC R P HBAEEAE SR A TR AREY i, HEEREES,
i 40ml/mim , FFLEFE] N 0. Ss, 1] 2min, 38 ABTE2S DA BR 25 Aol A Fo) LA R R AR P TS — b3 e
BHE S MER, X R i KA,

BdE b H A F Duncan’ s 22T HLASE A BT ELEAR TG T F 42 28 1 0 o 45k B P ik £ Fl 57 S L 1) 25
St A ¢ TSR HT B MERE A RIS RIS R B 18] Y HE AL SN 25 5
1.6 KA &MY R b & A2 B 2 A

K GC-MS 73# TRy Fll TN, F4% K PR A ) o Hh &AL 2 LT o

35 & A F DB-5(30m x 0. 32mm) , R FRAFE , FEREARFR 0. 2l , FEFE CHRLEE 180°C 5 iR Fi R
TR 60°C , 43 4% Smin— P4 2°C/min )3 R 7} 2] 120°C , ££3F 5 min— L) 5C/min §) 3 R 7} 3] 180°C, {4
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#F 30min,

B BT PR (M R & UR) - Ha K 350v, B RAEVE 35 ~ 350aum, AR @ 35X 5 B i AUE & O iR
& .250C,

AR AL PR R Gt Willey JiE % , Mainlib R FE
2 HRESW
2.1 JKAEFERMEUAE Y BN R ECE BRI

RIS TR U (R 2) , ZE AN TTRPRHR A TN, 48 & PR A ) B He RSB T2 38 5 %0 B L 22 5%
WA B, U] TN X4 CECEY AL I 1 OBA A B EIFER , T IRy B3 R Y B A LAREHME B R EUS ,
HAC T FR RN H 5 % B He ik B 22 5 B 7K, BB TRy W3 R MY X4 REVCE MBS T KR
BAARKMEM, BBRBCLFC TR, TR, M A2 5 %5 BT TN, £ A0 X4 CEFE T A0 LR 235
FEFBEKF,

®2 KBEEMEXEYMRME CEERRE

Table 2 Influence of rice volatile on N. lugens larvae

Kb Treatment( ul/ml) BET-3 Percentage of death(% ) SE144E Average body-mass increase ( Z£7/3k )
IR 10 77.33£2.517 a -0.053 £0.025 d
IR3 5 53.52 £3.061 b -0.027 £0.021 d
IR; 2 21.37 £9.549 ¢ 0.023 +0.006 ¢
TN, 10 17.49 +1.106 cd 0.130 £0.017 b
TN, 5 17.74 £1.012 cd 0.170 £0.036 ab
TN, 2 12.33 +£2.619d 0.190 +0.026 a
X g CK 11.28 +3.213 d 0.235 +0.030 a

K EIFEIE G A AR F 8 FaRT7E 0.05 K FEZERAEFE(DMRT )  The same small letters in a column indicate no difference at P =0. 05
( Duncan’s SSR )

R 2 GEFGRRY, TN, R MUY BOR B (10pl/ml) Ab3E 53 FEAH E A HOAE T R ER ER AN R, B
XA 3 N A SR AR B 2 5 2 A, T B e B SRR e P K A M R B R R AR AT O B —
SE RN BN, TN B BB o TRy 10pul/ml IRyq 5pul/ml F-~40 380 8 "6 B A4 R A (BB A 38 o i
R, GEBAHTHE AR IRy R R MEY B8 CEAEY R T 4 A R AT BAAMHEM. TN, X CE LY R
I B RSN AR R B RAE A, T IRy B4 R ALY BRAE I A6 CEGE AR KR .

2.2 5 REAYEY I KRS A 0 5 1) R4

B CE A B I R PR R R M R M B S R IR 3. R 3 R ER WK EE (Spg/wl) i, 18
RIS PR K R R A SR R B R A A BU R BN SR A, B R A R 5 xR LB EL Y
BN 225 B E 7K s A IR U B B PIARRE 2 MR TR A 1R ZEAR B 0. 5h P22 R AN 38, 76 1h 518 KA
e Ak AR TN, RS

F3 BEMNKBEREVROEEEE
Table 3 Orientional responses of N. lugens adults to rice volatile

4B PR Treatment PR 4> Percent of selection(% ) 4b P Treatment e H 4> Percent of selection(% )
(ng/ub) 0.5h 1h 2h (pg/ul) 0.5h 1h 2h
TN, (5) 26.0+9.64  32.08.74  25.0+9.61 TN, (0.5) 49.0+17.14* 53.0+17.04*  49.0+9.87*
CK 43.0£11.56* 62.0+14.58* 43.0+15.24" CK 29.0£9.54  21.0%8.69 22.0 £5.58
IR (5) 31.0£10.23 15.0+4.58  16.0+7.36 IR;3(0.5) 22.0£9.65  20.0+5.26 30.0 £6.35
CK 51.0£12.54* 67.0+17.35* 50.0+8.76* CK 44,0 £11.25% 42.0+14.75*  49.0+11.29*
TN, (5) 35.0£8.99  42.0+12.54* 44.0+15.25* TN, (0.5) 50.0 £14.57* 53.0+16.35*  59.0+13.55*
IR36(5) 32.0+9.04  23.0+6.89  23.0x14.57 IR36(0.5) 30.0+12.24  19.0+4.91 27.0 £6.91

P )2 A B « « " TR EHEEAE 0.05 K FEEFRBE (¢ KKE:) The “ 7 in a pair date indicate difference at t =0. 05 (¢ test)
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TERHRE 0. Spg/ wl B, 4 REUL R B UG 1) TR Rl TN, 932 2 PR S i AR 25 0 R, 3R B TN, i 4%
ZAER B B TR 48 RET U b A TR, B S PR S e B D S B A P T 1 2 0 5 48
BRI BE A b 5 A 0 ok ) 8 3 5 R VR B P SR B AR — B0, BV 1) Tk i TN, B R 1R
JiR o a6 Fh A ) B AL B[R] 48 R R B R A B 22 7 B Ko
2.3 A[RIMER 8 BB i O K A A R R A fik A E S S,

S RV 5 B8 G AR Y T S 7 o b o A (R R Y 4 ik ) PO S B L3R 4, MR PP, 46 R UM
S IR BE B TN 49 2 4 0 T ) ik A P 2 S B TR B BER, LA B 22 57 BB 7K o 48 T EUHE (B A
X [R] — RO A R R A A P (LA B ARE BSR4 R W ROV BE T R TS Ko S AR , A AR
F e A7 55 T OME IR R
2.4 IRIBE RS UL X KRS HE K P TR A i A B LB

A [ SR 5 ) A RS EROR K AR A ) R PR Ak A PR ST S DA SR IR 4, S5 R R T % T % R e BEE
(B% 0. 9pg/ul) ) TN, Tl IRy B 297 , RSB O R EUS HUX TN 45 5 1 4y 5 B0 i F S I 258 T TR Y, HL
PIRBI 225 K- T AR A F) RS XA [R] o JBE ) TR A1 TIN, %2 22 P00 SR 6 P S SR BB 4 /1R BE (B
0.01,0.05.,0.1.0.3.0. 9pg/pul) J& TN, B A L ALAER T IRy, 3 UK BEALTHLH fis Ay i 2 S BEAH 22 5 A SB35
B FJEXT TN, B A YR A W J5 4 i A P52 S T 58 T TR 9, SRR 2R o, P o7 {3 TSR B A o

F4 TR DG CEXKBER R R ALR

Table 4 EAG response of rice volatile on different sex and pennate N. lugens

Kb HH Treatments i {7 & Electroantennogram values( mv)

(pg/pl) Witk Female et Male K387 Macroptery 45387 Brachyptery
IR, (0.01) 0.232 £0.015 0.708 +0.008 0.338 £0.029 0.982 +0.031
TN, (0.01) 0.441 £0.014* 0.827 £0.013* 0.411 £0.015* 1.278 +0.033*
IR36(0.05) 0.371 £0.025 0.767 £0.022 0.461 +0.043 0.929 +0.026
TN, (0.05) 0.737 £0.010 * 0.976 +0.021* 0.508 £0.012* 1.365 +0.021 *
IR;(0.1) 0.762 £0.017 0.859 +0.018 0.435 £0.074 0.764 +0.059
TN, (0.1) 0.848 £0.023 * 1.043 £0.014 * 0.628 +0.032* 1.454 +0.081*
IR36(0.3) 0.751 £0.019 0.891 £0.014 0.505 =0.061 1.369 +0.051
TN, (0.3) 0.919 £0.010 * 1.098 +0.014 * 0.622 0.008 * 1.609 +0.012*
IRy (0.5) 0.834 £0.011 0.957 £0.022 0.619 £0.071 1.607 +0.082
TN, (0.5) 0.896 +0.013 * 1.212 £0.044* 0.690 +0.024* 1.606 +0. 007
IR (0.7) 0.985 +0. 006 1.105 +0.078 0.646 0. 024 1.586 +0.132
TN, (0.7) 1.078 £0.054 * 1.241 +0. 066 * 0.714 £0.025 * 1.599 +0.066
IR3(0.9) 0.924 £0.012 1.187 £0.032 0.777 £0.029 1.809 +0.075
TN, (0.9) 1.211 +0.011 * 1.223 +0.029* 0.766 0. 030 1.991 £0.009 *

FHFEFIFEHEBIREA « « 7 X FHEIEAE0.05 K FEREBE(t KKk) The “ *” in a pair date indicate difference at ¢ =0.05 (¢ test)

2.5 ERMEWIRIOIER RS R

IKFEHHE R YRR AV R A F H B & B 22K, WA S i 2 Y R LR B Y A 44 B
B A Y, B TR T 1, 3L AR R A B R 5. KRR M, 7R R0 5 A B AL 2 4 R
RSEAMFN, 10 a-T 2 H-FEZRTE IRy R, TIAE TN, sh R AR M 84 1,295 MR — T 2L M- (2-
ZELIE) BKRREEE TN, s , TZE TRy oKt o R SRR R L A I A B A O R K 922 5%, 401 3-
(17,37 - T I8 -M|BE7E IR, P & &E{UF 1.66% |, 1M 7E TN, FE ik 13.45% 36,10, 14-=H -2+ AR ER7E
IR, F & BRIk 17. 57% , T TN, FRALA 2.05% ,
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TKRE i IR () F1 TN, (b) B T3
Ton flow chart of varieties IRs4 (a)and TN, (b)
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Table 5 Component and contents of two rice volatile

P B i i VERLRE A FR H3 & Percent(% )
Remain time H1 L4 F% Chinese name Matched Molecular

('min) degree formula IR36 ™,

14. 64 2-H R}, Phenol, 2-methoxy-( CAS) 91.4 C,HgO, 4.72 1.21

19.78 4-Z, 37, Phenol, 4-ethyl-( CAS) 92.6 CgH,;,0O0 3.46 0.08

26.37 a-. Z, #:-7 Z B, Benzeneacetaldehyde, a-ethylidene- 83.1 CoHyO 1.44 _
(CAS)

26. 68 4- RS- R 4-B 4%5-1-, 4-isopropenyl-5-methyl- 96.6 C4H,40, 8.58 0.62
4-hexen-1-al

29.03 4-Z Fi3-2-H EFEH} , 4-vinyl-2-methoxy-phenol 90.2 CyH,( 0, 4.76 7.68
4-HEFE-6-(2-PIMEE) -1,3- R R S 04 ,1,3-

. g 7 . C;Hp O . .

475 benzodioxole,, 4-methoxy-6-(2-propenyl) -( CAS) 83.4 s 7.59 0.06
5,6,7,7a-PU%-4,4,7a-= F 3£-2 (4H) - I Wk IR, 2

43.22 (4H ) -benzofuranone, 5, 6, 7, 7a-tetrahydro- 4, 4, 7a- 90.6 C;1Hi0, 2.99 1.30
trimethyl- (CAS)

46.28 J% R — T 3HE, Pentanedioic acid, dibutyl ester (CAS) 75.9 Ci3Hy, 04 1.86 0.42

47.48 3-(17,3'-T —H2L) MW, 3-(1’,3'-buta-dienyl) -indole 9.5 CpHy N 1.66 13.45
1,4-ZRHIE[C]-1 FIRSEmR, 5-250E-2 (3H) -, 1,4-

) i , »h X C;,H)oN,O . R
49.35 dihydrobenzo[ C]-1,5-naphthyridin-2 (3H) -one 89.2 127710772 2.00 0-14
54.38 6,10‘, 14-= i %£-2-+ T %, 2-pentadecanone, 6,10, 90.9 €y HagO 17.57 2,05

14-trimethyl
e — A _ v R . .
54,84 1,2-7K 3R, A (2-H I3 ) B, 1,2-benzenedicarboxylic 0.5 CoHpO, 4.00 1.16

acid, bis(2-methylpropyl) ester-( CAS)
58.61 BKER — T fig, Dibutyl phthalate 94.5 Ci6H,, 04 10.55 0.05
1,2- K - #PBR_ T 35, 1,2-Benzenedicarboxylic acid,

58.85 dibutyl ester( CAS) 91.4 Ci6Hp 04 - 53.42

59.12 BB (AR , Hexadecanoic acid( CAS) 89.9 CsH3 0, 2.34 2.86

62.42 W-(2-Z. B 3E) JIKERTEE,, Di-(2-ethylhexyl) phthalate 93.6 CyHi Oy - 4.85
3,7,11,15-UHI8-[ R-[R*,R*-(E) ] ]-2-F A 8-

68.63 1-fi#, 2-hexadecen- 1-ol, 3,7, 11, 15-tetramethyl-, [ R- 87.9 CyHyO 2.00 0.84
[R*,R"-(E)]]-(CAS)

“—"RIRAKKHE  “—” indicate no discover

3.2 EYELZYIEERER RS IO N REEEZEN, DA TRE KRR K28 R 18
TCEMREPE R 0 RIS B R TR X K RET RS R R P IR
16 PR, 7218 5 VR 32 V1 B PR v et it o B4R S P 5, T X L i b RO S VR TR Rl T, 5 s
FEAERAMA o AE R R B S B, 1R W B R S P RO 4 R AR B SR A, X A R DR
FRRERR N33 X R EVA SR E I I B, 2R 7E T AR BUPE SO B dh A rp BUvE S B S AR, S8 R
Y5 B 5 B R B — R PR R BE PR S o 46 TR L™ A BIGREVE F 5 [ et 15 A 4 5 R U R v B SR AT SRR 5
AR R BB SR R BOAE R, TR A IR R Jo ) B 2 5 RO 23 A P, R BE i v o Rk B HR B T B 7™ A A S Y
2

3.3 Bl7earE b A5 il B YR SR IR AE W SR SUBR , fil £ 37 (electro-antinnogram K EAG)
BORZLE IR R A A P RN B BUVA TETE PEAE R IR Z — B B il Ay b F) A JaRs X SR
RSB A v A BT SN2 LA A R /N T LA T R X B R A Y, B B LR T
W= RO o 48 KR R YA W R A kA 2 OB B TR B LA B o AT 45 R R B R EUAR
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XK A B UK A My SRR A P (S SR S5 /K RE RS R R A R 25, i SRR AR T o B R UL,
JICH X A A A T SIS (PR SRR ) 5 T A T R S TR e St 2 5 RO s A LS S O
USRI AR5 o X T [l — VR BE AT SRR b B35 2 R U A D B, 48 T A HR R SR B R TN R fk A Pl 2 S
JOLEE L BUE Al IR 38, 3X AT BE -5 A P &5 O 48  CEUVA T YRR R AR A % o SR T ik Ay v LB R
JE— P E B SR X A VRV OB A T, B R REHERRAR 2e % B L B0 A BRE ME B W IR, 2 BE 1 5 iX 46 W)
i B HAT P A AT AR RN, B AR SR IR ) EAG [ SR A -5 B B BAT M SR 5%, B TR TSRS
ZAR, AR E RIS NA . BBMFEEREY EAC KR/ R AE—2K, X 73 5h— 25
Wy, PRI R BRI S BOAER, ATA LN EAG AREFE ik 51550 A TR Hit, %
WEFTHaYE A W% B AT D B LA N, 7 — 25 1) P MRS A B XA B AR AT D B R R , - Fi 2 1) FH i)
i E RS T E

IR FERERE KA 5 B B t SR A RS A R Y SR A Z 2 IR &1, LK R H SR B
B 60 ZRMLFEMR o RIFEKRESFER GBS WAL AIARAZE S, EPIELRATIE L
AGE R I TE AL A A 27 Fh° o ARBFIE sh RO B I R M BAL A 44 MoBEHLE Y, B F
10 ZFARALE Y, R K E &Y a8 IEaE S BA 51 CEGE AR RS E Y, 06,10,
14-Z F3E- 2 F e BRRR — T TS BR ARAIR) 570 AT R IR [RIHTHE KRS b1 k] (945 % M I
FAEW] B 225 X b 22 A RIS R AEY B & B RN S, T B (R BAE 48 R W) & P 2R I 2 A LG
G750 R =R e, PSR A R S R R TR AR 5 — e W ST A R
BARY . EHURHR AR S B ERERKA S WHEN AT BB 5K A A E CEBT A K. BB B AT, KAE
R e CEA SRR R A5 5 EANTHRE FAPLEI B ST A 3 XA REE A fiy B A K ) A B
KA RN AL 207 TH 938 1A VE R AR IR
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