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(1. ferhgelr KA YRl F R AR B, BRI 4300705 2. WL KA S AR B, HiM 310058 )

B E (B8] N THRFRBRE KR Z LAY (Volatile organic compounds, VOCs ) 5%
i, [ Ak ] RANETIE WML & GC-MS #R, %18 K&l Nilaparvata lugens, —{kIE Chilo suppressalis
B K FEAE ARSI VOCs AT T/reisee . [ 4R ] AR &M T, Horesdoe thkKRE VOCs
43 By dE N E AR KR VOCs IR E 52 m), (RXTKREHIE VOCs IAIX & =4 T
F, M AU A ECE 7 B 8L 3 A VOCs (B-/KIEHs . Z5BEF1 (E) -5-1 4% ) F1 6 Ff VOCs (2-
T (E) -3-+ M. ke, 2,6-—F3-A—be . 1-ZEEER+/\be ) Pod: @78k PIRh o dUice i
[T 7K FEE VOCs AR &t ™ A T 5 m . [ i ] & i E nI XK AS R bk VOCs 7 A4 i #5g i, 5
VOCs 153 AfL U 55 3 d R K 3 OB RIAH G
XKW KR B E; A E; ESEEY

Effects of the volatiles of rice plants fed by Nilaparvata lugens and
Chilo suppressalis

LIU Xu' LU Jing® WANG Man-Qun'"

(1. College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China;
2. College of Agriculture & Biotechnology, Zhejiang University, Hangzhou 310058, China)

Abstract [Objectives] To investigate the effects of volatiles of rice plants fed by insect pests. [Methods] The volatile
compounds induced by the feeding of Nilaparvata lugens and Chilo suppressalis were isolated and identified by dynamic
headspace adsorption and Gas Chromatography-Mass Spectrometer. [Results] Under the experimental conditions, a total of
43 kinds of volatiles were isolated and identified from rice plant. After fed by insect pests, the types of volatiles in rice were
not different from those in healthy rice, but the relative contents of some volatiles changed significantly. The relative contents
of 3 kinds of volatiles were significantly different among rice fed by N. lugens at different time, while the relative contents of 6
kinds of volatiles were significantly different among rice fed by C. suppressalis at different time. The duration of feeding had a
significant effect on volatiles in rice plants. [Conclusion] The feeding of insect pests has a significant effect on volatiles in
rice plants, and induction and variation of VOCs in rice plants are related to the species of insects and their duration of feeding.

Key words rice; Nilaparvata lugens; Chilo suppressalis; induced plant volatiles
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1% Plutella xylostella ;=51 ( ERFHLEE, 2020 );
LM BE I Liriomyza sativae 7] L i@ i 51 &
Vigna unguiculata F12% 5. Phaseolus vulgaris it
0 a- 2B ERF -2 % b4 T3 e (=AEAS
45,2021 ),

R R, R R A HE AT LI )
RS VOCs, Y2 B B PE R IR E A F
J TR 4% ) R R U S 5 AR ) 4
% ( Herbivore-induced plant volatiles, HIPVs )
(Lin et al., 2021), SRR VOCs M
te, MEMER R EMYE S HIPVs 78 F
A & b kA (FRoT, 2021 ), 1l
', K Zea mays # S ik Spodoptera exigua
BEJE, w525 VOCs R & b7+ ( Bolter et al.,
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WL -B- A0 A s K A g i B 2 2 e A I T
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# K@\ Nilaparvata lugens Fl1—{L#E Chilo
suppressalis K FEEZME A, UEH AL,
Al SEOKFE R R R4l ( Zeigler, 2009 ).
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MR 7K AT BIRE S A TR, 5 AR S A2 TR
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225 32 W A s 5 2 o 750) e 2 AT 5
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chromatography-Mass spectrometer ( GC-MS )
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Fig. 2 Relative contents of VOCsin rice with significant changes after fed by brown rice
planthopper for different time

A-C. RUCGRICE AR B B B-/K T, 288, (E) -5-T P kixs & 28 (b0 . Healthy S AR B CEl
IRERYMERR KRG, BPH 2 #iity CEUBRCE AO/KAE, BT AR e s (], B b 8 - B 8RR (n=8 );
FEEARRING RN A R AL B2 [H] 28 Tukey [RRIIRTE P<0.05 K F-225 % . K 3 [A.,
A-C. The relative contents change of B-Phellandrene, Decanal and (E)-5-Tetradecene, respectively. Healthy for healthy rice
that is not eaten by insect pests, BPH is rice after fed by the brown rice planthopper, the preceding number is feeding time.

Data in the figure are mean + SE (n=8). Different small letters above the bars mean significant differences among treatments
(P<0.05, Tukey’s test). The same as Fig. 3.
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VOCs 7t PCoAl (28.49% ) F1 PCoA2 (23.91%) (#7481,
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Fig. 3 Relative contents of VOCsin rice with significant changes after fed by rice stem borer for different time
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A-F. The relative contents change of 2-Nonanone, (E)-3-Dodecene, Dodecane,2,6-dimethyl-Undecane, 1-Decanol
and Octadecane, respectively. Healthy for healthy rice that is not eaten by insect pests, SSB is rice after fed
byrice stem borer, the preceding number is feeding time.
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Fig. 4 PCoA analysis of relative contents of VOCsin rice after fed by different insect pests for different time

A 18 REC AL 7 B KRR KRS VOCs M 75 i1 PCoA 7345 B. #8 KEMUAEIKAS 12, 24, 36 H1 48 h J57K
& VOCs AR {5 51 PCoA 43#T; C. ALIEICE/KFE 12, 24, 36 1 48 h J5 /K A% VOCs HIXS & i1 PCoA 43475 D-G.
5 CEUR AR 53 S BCE KRS 12, 24, 36 il 48 h J5 KA VOCs AHXS 7 1t (1) PCoA 4341, Healthy S A4 55 HUBCED 14
fil ek fe, BPH e CEURE 5 B9K S, SSB g —ALMEICEJ5 /KA, Rij i A 87 W R IR ) . P<0.05 7R Ak B E]
i P<0.01 RoRALBH 22 20 % .
A. PCoA analysis of relative contents of VOCs in rice fed by brown rice planthopper and striped stem borer;

B. PCoA analysis of relative contents of VOCs in rice fed by brown rice planthopper for 12, 24, 36 and 48 h; C. PCoA
analysis of relative contents of VOCs in rice fed by striped stem borer for 12, 24, 36 and 48 h; D-G. PCoA analysis of the
relative contents of VOCs in rice fed by brown rice planthopper and striped stem borer for 12, 24, 36 and 48 h, respectively.
Healthy for healthy rice that is not eaten by insect pests, BPH is rice fed by brown rice planthopper,

SSB is rice fed by striped stem borer, the preceding number is feeding time. P<0.05 means significant differences;
P<0.01 means extremely significant differences.
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