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Abstract: [ Aim] Southern rice black-streaked dwarf virus (SRBSDV) is a persistent virus transmitted
by the whitebacked planthopper (WBPH) , Sogatella furcifera, among rice plants. This research aims to
investigate whether SRBSDV can induce the changes in the types and contents of volatiles from rice
plants, and the possible relationship between the host orientation behavior of WBPH and the volatile
changes. [ Methods ] The volatiles from SRBSDV-infected and uninfected plants were respectively
collected by using the dynamic headspace, and analyzed on GC-MS. The behavioral responses of WBPH
to the volatiles detected exclusively in the infected plants were tested by using olfactometer. [ Results]
Thirty-six volatile compounds belonging to 11 categories were detected from the uninfected plants. Thirty-
seven compounds belonging to 12 categories were detected from the SRBSDV-infected plants. Twelve
compounds, i. e., n-hexadecane, didecyl ether, butyl octyl phthalate, n-octadecane, diisobutyl adipate
(DA), pentadecanal, methyl hexadecanoate ( MH), 2-methylhexacosane, benzophenone, cedrol, n-

eicosane and plant alcohol, were detected exclusively in the infected plants. Meanwhile, six compounds,
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i. e., l-tricosene, octadecanal, naphthalene, perhydrofarnesyl acetone, lauryl alcohol and butylated

hydroxytoluene ( BHT ), were detected both in the infected and uninfected plants, but had significant

differences in their contents. Olfactory selection experiments showed that only plant alcohol exhibited

distinctly repellent activity against WBPH at the concentration of 50 wl./L. [ Conclusion] The changes in

the types and contents of rice volatiles are related to rice varieties and its developmental stages. Plant

alcohol is only detected in the rice variety Rongyouhuazhan at the booting stage and has significantly

repellent effects on WBPH. However, more research is needed to clarify whether plant alcohol can be

helpful for the transmission of SRBSDV.

Key words: Sogatella furcifera; Southern rice black-streaked dwarf virus ( SRBSDV) ; rice volatiles;

olfactory behavior; repellent effect
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F1 3NKERMOEHR/ FHRELZMEEENSE(IEER %)
Table 1 Relative contents ( peak area% ) of compounds from the SRBSDV-infected and

uninfected plants of three rice varieties at the tillering stage

FPAIL 299 k7 = FAAE S
Fengyuanyou 299 Zhenyou 7 Rongyouhuazhan
e gyuany y 8Y 2
Compounds
" fi b itk fi b itk fi itk
Uninfected plant Infected plant Uninfected plant Infected plant Uninfected plant Infected plant
1-+75%EmE 1-Hexadecanol 7.0£1.2 8.4+0.7 ND ND ND 8.8+3.1
Z% Naphthalene 4.0£0.1 3.2£0.8 3.3+0.5 4.2+0.2 3.8+0.3 3.0+0.9
2,6- T X B . .
16.9+1.8 0+1.27 18.1+3.5 20.3 1.6 9.6x1.4 S5+1.27
Butylated hydroxytoluene ( BHT') * 13.0=1.2 * * * 1.5=1.2
+ % 1-Dodecanol 1.3+0.6 1.6 +0.2 ND ND ND ND
1-Tricosene 3.2+0.1 2.5+0.3" 3.5+0.1 3.00.1° 2.7+0.5 3.3+0.6"
2,3-7 &1, 1,3-= B B30 -1 H-8
2,3-Dihydro-1,1,3-trimethyl-3-phenyl- 1.0+0.1 1.0+0.1 ND 1.5+0.9 0.9+0.2 0.9+0.2
1H-indene
2,4- T FR
’ BT SRR 34.2+1.7 41.5+5.8 38.5+3.0 39.1 2.8 40.3 £8.6 40.0£7.7

2 ,4-Di-tert-butylphenol
Octadecanal 5.2+0.2 2.8+0.2* 5.4+1.0 4.0+0.6 3.1+1.3 4.6+2.2
AR R 5 Tk

Diisobuty] phthalate 2.6+0.7 1.8+0.3 2.9+0.6 2.3+0.6 1.8+0.4 2.3x0.6
4-H 5 — X HI il 4-Methylbenzophenone 1.0£0.2 0.9+0.2 ND 1.1£0.2 ND ND
1-+/\J#& 1-Octadecene 8.0+0.7 ND ND ND ND ND
2,6- 1 3ZE 2, 6-Dimethylnaphthalene 1.5+0.3 ND 1.5+0.5 ND 1.4+0.2 ND

-+ DU Tetradecanal 3.1+0.7 ND ND ND ND ND
Hexadecanenitrile 1.2+0.8 ND ND ND ND ND

B Anthracene 1.2+0.4 ND ND 1.1+£0.4 ND ND
AP H R — T ¥ Dibutyl phthalate 2.3+1.8 ND ND ND ND ND
1E+75%% n-Hexadecane ND 1.4+0.4 ND ND ND ND
1E+/\45% n-Octadecane ND 4.2+1.6 ND ND 5.3+0.4 ND
2%l Didecyl ether ND 1.5+0.9 ND ND ND ND
1-+-L4# 1-Heptadecene ND 3.6+1.5 5.6+3.5 ND 6.3+1.6 7.2+1.1
1-F 3£ 2% 1-Methylnaphthalene ND 4.5+3.2 4.8+2.8 2.4+1.5 2.6+0.5 ND
Hexadecanal ND 1.8+0.4 3.7+0.7 2.8+0.3 ND ND
Butyl octyl phthalate ND 2.3x1.0 ND ND ND ND
1E —+4%% n-Eicosane ND ND 1.6 £0.3 2.0+1.3 ND 1.6 £0.6
TE+ 5% Lauryl alcohol ND ND 1.9+0.1 2.1+0.2* 1.5+0.3 8.2+5.6
1-+ =% 1-Tridecene ND ND 7.5+2.5 ND 7.3+2.7 ND
2,6,10,14-Tetramethylhexadecane ND ND 2.2+0.3 ND ND ND
3-Methylheptadecane ND ND 2.1x0.5 ND ND ND
1E =+ —4%% n-Heneicosane ND ND ND 1.3 0.1 ND ND

C 2 — 5 T T8 Diisobutyl adipate (DA) ND ND ND 2.2+0.1 ND ND
2,2',5,5"- PO P EHEORJE

2,2",5,5'-Tetramethylbiphenyl D D D 1.521.0 D 0.920.1
Phytan ND ND ND ND 2.1+0.3 ND
ffi; T}fﬁ;&z_zga ) i ND ND ND ND 4.3£2.1 ND
2-Methylhexacosane ND ND ND ND ND 0.7+0.2
EANEE Cedrol ND ND ND ND ND 1.1+0.6
TR HIl Benzophenone ND ND ND ND ND 0.9+0.3

ND: ARAGF] Not detectable. ™ JZAL-AHILETAK H 0 & 5 535 5 F ol AIG Tk 09 & & (Rl — & A Rl —AF 1) The relative content of a compound
in infected plant was significantly higher or lower than in uninfected plant (of the same type at the same rice growth period) . A& ag e Fe IR
299 fb 45y iy H RSt 8] I Compounds were ranked according to their peaking time from Fengyuanyou 299. 3 2 [i] The same for Table 2.
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Table 2 Relative contents ( peak area% ) of compounds from the SRBSDV-infected and

uninfected plants of three rice varieties at the booting stage

lats]

Compounds

1-F 7545285 1-Hexadecanol
Z% Naphthalene

2,6- BT HXT H
Butylated hydroxytoluene ( BHT)

—+ % 1-Dodecanol
HH i Perhydrofarnesyl acetone
AR H i Methyl hexadecanoate (MH)

2,4-TORCT R
2 ,4-Di-tert-butylphenol

Octadecanal

/TR H i

Octadecanoic acid methyl ester
Methyl-11-octadecenoate

TR TG Methyl linoleate

AR HmR 5 TR

Diisobutyl phthalate

-2 Plant alcohol

1E = +—%¢ n-Heneicosane

1-+-E4 1-Heptadecene

2-H1 325 2-Methylnaphthalene
Hexadecanal

Methyl (9E ) -hexadec-9-enoate
1E+/\JE n-Octadecane

1-+/\Jf 1-Octadecene
2,6-—H}%% 2 ,6-Dimethylnaphthalene
1-Tricosene

Octadecanal

1E — %% n-Eicosane

T+~ Lauryl alcohol

&P ZHIFR — Tl Dibutyl phthalate
1-F £:Z% 1-Methylnaphthalene

IE+ FLRREE Pentadecanal

B Anthracene

Butyl octyl phthalate

1-+JUM 1-Nonadecene

4-H 3 — X B il 4-Methylbenzophenone

2,6,10,14-PU L+ T ke
2,6,10,14-Tetramethylpentadecane

EFAE Cedrol

FIEI 299 N7 5 AL
Fengyuanyou 299 Zhenyou 7 Rongyouhuazhan
ek Sk ek Stk ftpk Tk
Uninfected plant Infected plant Uninfected plant Infected plant Uninfected plant  Infected plant
5.0£2.5 2.7+1.8 6.1x1.2 ND ND ND
7.5%2.3 5.2+3.1" 12.6 +3.6 8.0+2.8 23.4+9.0 11.8+1.3
9.6 1.7 7.9 +4.8 14.9 +1.1 17.5+3.2 10.3+2.3 5.6x1.6
1.5+0.2 0.9+0.5 ND ND ND ND
3.9+0.5 2.5+1.0" ND ND ND 3.8+1.3
13.2+1.4 11.9£5.3 ND 5.6+7.6 4.6+6.9 12.8 £2.1
24.9 +6.1 16.2 9.4 33.4+3.2 35.2+3.0 32.7+7.0 19.6+2.0
2.6+1.5 3.3%1.2 6.9+4.6 6.6+3.8 4.0+0.9 5.7+2.0
1.8+0.5 2.1+0.7 ND ND ND 2.1+0.3
4.5+0.5 3.6 £2.2 ND ND ND ND
3.8+0.5 2.7£2.2 ND ND ND 3.1£1.1
2.7£0.1 2.7x1.2 3.0+0.5 2.90 £0.5 2.8£0.5 1.7+0.3
8.7+1.9 24.4 +20.8 ND ND ND 9.6+4.9
1.6 +0.3 ND ND ND ND ND
4.3+0.9 ND ND ND ND 3.5+0.3
1.1+0.2 ND 3.6x1.2 ND ND 2.8+0.8
1.5+0.2 ND ND ND 2.1+0.5 ND
2.0+1.4 ND ND ND ND 3.3£1.0
ND 1.0+0.4 2.1+0.6 ND 1.3+0.2 1.5+0.4
ND 3.0£1.7 6.1+0.2 6.5+1.6 ND ND
ND 0.6+0.1 ND ND 10.3 £2.3 ND
ND 1.6 £0.7 ND ND 2.5+0.5 2.4+0.4
ND 1.6 £0.7 ND ND ND ND
ND ND 2.3£0.1 2.2£0.7 ND 3.2£3.3
ND ND 1.9+0.3 1.8+0.3 1.6 £0.4 ND
ND ND 3.6£2.1 ND 1.8x1.2 2.2£0.4
ND ND ND 2.0+0.6 2.2+0.4 ND
ND ND ND 2.8+£2.8 ND ND
ND ND ND 1.8£0.1 ND ND
ND ND ND 2.3+0.4 ND ND
ND ND ND ND 5.6x1.6 ND
ND ND ND ND 1.0 +0.1 ND
ND ND ND ND ND 1.1+0.2
ND ND ND ND ND 1.2+0.3
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Behavioral responses of adult Sogatella furcifera fed on SRBSDV-uninfected rice plants

to different compounds of rice volatiles in dual-choice experiments
BHT: Butylated hydroxytoluene; DA : Diisobutyl adipate; MH: Methyl hexadecanoate. {Miffk & 44 EE Test compound concentration: 50 pwL/L. HfE:
RFBHERY, AR A 0 s BB 3R b T 55 0 R ) 22 5 3 (P < 0..05, )@ K030 NS RRZER AR B (P >0.05, ) £5) ;18 2 .
Black column is a volatile and white column is the blank control. The asterisk indicates significant difference between a treatment and the blank control ( P

<0.05, X2 test) , while NS indicates no significant difference (P >0.05, XZ test). The same for Fig. 2.
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Fig. 2 Behavioral responses of the adult Sogatella furcifera fed on SRBSDV-infected rice plants to

different compounds of rice volatiles in the dual-choice experiments
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