@&l K BB (Chinese J. Rice Sci.), 1994,8(4):223 ~ 230

je
t2
‘a2

MAH CEUKERMELZ R EMRNRE, HEESEN

ABEX RX% AKX BAE GEHXR RE4L F #
(P ARTBEHFSC T, HLH 310006)

The Extraction, Chemical Analysis and Bioassays of Secondary Volatiles from
Rice Varieties Susceptible and Resistant to the Whitebacked Plant—
hopper, Sogatella furcifera(Horvath)(Homoptera: Delphacidae)
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Abstract: The rice plants of susceptible variety TN1 and resistant varieties Rathu Heenati (RHT), 1R64
and Nabeshi to the whitebacked planthopper, Sogatella furcifera, were extracted using a device of steam dis-
« tillation—simultaneous extraction with dietflyl ether. The oily extracts were obtained through further extrac-
" tion and condensation of steam distillates and analyzed by gas chromatography—mass spectrometry
(GC—MS). The analytical results indicate that the compaosition of 36 seccondary volatiles among 64 detected
compounds was 9 alcohols, 9 ajdehydes, 7 ketones, 4 esters, 3 hydrocarbons, 2 acids. 1 olefin and heteroge-
neous ring compound. The volatile chemicals with larger quantitics were 2—-hexenal. irisone, (rans—hexenol,
phytol, 3.5,5—trimethyl~3—cyclohexadienc—1—ol and methy! salicylate. The two—choice tests of S, furcifera
on TN plants treated with steam distillates extracts (SDE) indicate that the preference of S. furcifera to
SDE of both resistant and susceptible varietics did not differ significantly. The tests of 8. furcifera
orientation by an olfactometer reveals that phenacy! alcohol and hexenal attracted significantly more in-
sccts than check acetone. S. furcifera excreted significantly more honcydew on the untreated TNY and TNI
plants treated with acetonc and SDE of TN1 than on TNI plants trcated with SDEs of Nabeshi and [R64.
S. furcifera ingested less from the nutritional solution incorporated with SDEs and the selected volatiles
than from nutritional solution alone. The SDE of resistant RHT possessed the strongest antifeeding effect

to §. furcifera following by ff—irisonc and hexenal.
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1. HEE CEKEAMRathy Heenati (RHT),IR64,Nabeshi B R S M TN MMM AN R X%
MWEGC-MS BTHR- ,
Table 1. The coniposition of secondary volatiles of ﬂum distiliate extracts of rice yarieties Rathu Heenati
(RHT), IR64. Nabeshi vesisiant to Stfgau'llu ﬁl,r(‘i/i{r& lndfpce'ﬂble 'TNl by GC-MS[ r}

~.if:l§§e,c variety -

gt
fhm

Peak No Compound e ae
RHT.  IRg4 Nuboshi « TN
2 Toln | 2-L k- kg R R A T
3 12,92 2 R - R ; . w . .
4 13.04 ' » . . *
6 15.46 1o lRM xw . v o *
7 16.07 i 5O * = *
8 CHe73 REREIE ) , T * e
10 2213 [ER R L o* * ¥ *
i 2344 5 A K - G- IR R AR E * * & *
12 2555 RO o 'y . o
13 2365 KPR o - , *
14 - 23.81 35,5 0 356 O M- 1 -l ‘ - -~ ! ¥
16" 2580 3.5 M -2 M ' AR * *
17 26.27 EAE « , * Cow e *
18 26,38 F T W 16— -3~ ¥ = * o
19 o 26.5) EIEST B TMLY ‘ " * x * o
20 26077 35.5- I E-2-HOH-1-M . .o .
22 2787 0 2,26- SWE-T4- M . s . %
23 2948 AN AR i Lo * ¥ * ¥ 4 PP
24 29 66 2.6,6~ 4§ &‘*‘,34’:4;@:mi1:‘m§§; - - - +
25 5027w o S * . . o
26 30400 2.6,6- S AE- 1B EL M- 1= TAE * % * *
28 3199 kmOss o * x o x
29 3321 LR * o T
30 36,35 TRl 2 * * e
33 " 3840 N &2t T ' , : ;A?ll‘r o Lt RN T B
T34 38,93 UM N * . #! S
37 40.46 1 3T 0= SHUME-1.6.00- |k SH-3-8 e ' e
40 4135 @ bR £ * * e
44 43.06 2 [ B * « Ea *
47 46,36 VEE * S €S £
50 L4709 610,14 AN E-2— ) ki AR . - . x
53 4854 G g - . . ¥ *
56 49.56 Wt » i » x
57 5024 BKIRMRCAR . . K s
60 5344 wheEEr : P R i .
62 5446 9205~ PALE IBMOR e e P

® A ARG~ e A L s andicates relative quantity, — indicates not detected.
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Fig. 1. GC—MS total ion chromatogram ( TIC) of steam distillate extract of rice plants. The numbered peaks

in the TIC indicate identified compounds, referring to Table 1
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IR64 5l NabpgR TN! @ IR64TN1 - Nab TNI
K IW 42 Bty Steam distillate extract

Females on sprayed TN1 (no.)

AEERTNL g Ra(R)

B2 ek blb kit Egitnbhats TN] L9 % CAK
~ Nab= Nabeshi. Rl—-BEXRE FHBKRTR ERAMBEXTRE FORXHTFHRZHRADEES,
BB EEBE.P=0.05
Fig.v2. Females of S. furcifera oriented and settled on TN1 plants sprayed with steam distillate extracts of
resistant and susceptible varieties, Nab= Nabeshi. Within an orientational test, columns with the

same letters are not significantly different by least significant difference (LSD) test, P=0.05
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Table 2. Orientational response of Sogatellu furcifera to steam distillate extracts from rice plants of resistant

Rathu Heenati (RHT) and susceptible TN1, and individual volatites

At

Orientational test

B R B O (%)

Females oriented to volatile source"

(H)RHT
M8 Acetone:

(2)TNI1
Pl Acetone

(3)RHT
TN1

(4)X W8 Phenacyl alcohol
B Acetone

(5)HBL( &) Hexenol
Bl Acetone

(6)CL B (X ) Hexenal

Wil Acetone

(7) 8 Nonaldehyde
i Acetone

B)F—% ¥ =&l p—Irisone
Nl Acetone

(D~ ¥ 2Bl a—lrisone
H® Acetone

(10) kAT BF Methyl salicylate
M Acetone

. (D)X LBE(50%) Phénylacctaldehydc

il Acetone

46.89 (53.3) a
28.86 (23.3) b
50.77 (60.0) a
26.56 (20.0) b
43.00 (46.6) a
41.10 (43.3) a
45.00 (50.0) a
24.04 (16.6) b
43.00 (46.6) a
37.20 (36.6) a
45.00 (50.9) a
28.86 (23.3) b
43.00 (46.6) u
37.20 (36.6) a
33.40 (30.3) a
37.20 (36.6) a
46.72 (53.3) a
35.06 (33.3) a
31.00 (26.6) a
41‘.1() (43.3) a
28.86 (23.3) a
35.06 (33.3) a

DSE %00 Arcsine B IA 3598 UG B A 10 2 R

3 B 2 M AT W% A B/ B L P =0.05.

fid - P B VLV O AT R S ST B e

DMeans represented in Arcsine percentage transformed value and flgures in parentheses represented ac-

tual percentage. Within an orientational test, means followed by the same letters are not significantly differ-

ent, LSD, P=0.05.
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Table 3. Honeydew excreted by Sogarella furcifera on susceptible TN1 plants sprayed with stcam distillate ex-

tracts (SDE) of resistant and susceptible rice varieties

iR BB mm® /4 - 24 1)

% M
Areas of honeydew spots
Treatment =
(X +sd)
Nabeshi #&cim 4 (£ TNT |- 61414
d41.4 a
Sprayed TN1 with Nabesht SDE
IR64 LT3 fi TNT |2 201
Sprayed TN1 with IR64 SDE e
TN $# s 3 (¢ .
it M g *'.ﬂ TNI | ‘ 3091 3.6 b
Sprayed TN1 with TN1 SDE
INRME S fE TN |
A% 45 TN | 14 b
Sprayed TN1 with acetone
b TN ORI
AR (x I 306 L8.6 b

Non—treated TNI(Control)

T VS BOG AT HU 38 37 BEW R 13V 3 B 2 IR AT W % A8 i P = 0.05.

Mecans followed by the same letters are not significantly ditferent, P=0.05.

F#4 ABCEAEMARERIMANEKEZMNERRO.S%EE 5% SRR LS BNER
Table 4. Honeydew excreted by Sogatella furcifera on nutritional solutions (7.5% sucrese+0.5% glutamic acid)

incorporated with steam distillate extraets (SDE) and individual volatiles

woom ﬁf&%(ﬁ;i;/c »d;\jlt hs
Treatment (Xiysci)
TN AFBH4 TNI SDE 2.18£0.25 abe
RHT ARy RHT SDE 0.9810.24 d
AM'AZ Phenacyl alcohol 2441 0.21 abe
&L A cis—Hexenol 2.31£0.51 abe
CAREE (R R rrans—Hexenal 1.99 1 0.44 abce
T:# Non aldchyde 3.15£0.77 ¢
B4 % 4/ p-irisone 1.8410.44 a
a—%E W/l a—Irisone ’ 2.29 £0.41 abc
KR AR Methyl salicylate 2.8510.34 ce

A L% Phenylacetadehyde

[

.63 1 0.39 bee
afi 4% FE i (4 MY Nutritional solution (Control) 4281019 f

TE: VX 8O JeA7 MUt 3 307 BEW s 1 2 B0 2 Wl B8 A7 5. 3% Zi e, P=0.05,

Mcans followed by the samc letters arc not significantly different, P=0.05.
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Wity 26 AL A 47 2 W FOR LRy 7. lal v, PLALA FOfO 1 O RUR T PR
Hi P2 e i b o, N gy /BT, (DU bl Rl AR IR L % 4

JHEE 3 38 T LA A6 AR SGERIE 5 v HY A B0 U £ e P A T ILAT R S H T R R e AT
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