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ABSTRACT: This study was performed to investigate the response of the lacewing Chrysopa cognata to both Aphis gossypii-induced plant
volatiles and lacewing-derived volatiles. The results of a Y-tube olfactometer bioassay showed that more C. cognata males were attracted
to green pepper plants infected with A. gossypii than to uninfected green pepper plants alone or clean air and C. cognata males were
attractive to C. cognata females. Gas chromatography-electroantennographic detection (GC-EAD) analysis showed that the antennae of
C. cognata females elicited EAD-active responses to the volatiles entrained from A. gossypii-infected green pepper plants.
4-Ethylacetophenone, 3-ethylbenzaldehyde, 3-ethylacetophenone, and 4-ethylbenzaldehyde from A. gossypii-induced green pepper
volatiles, and (Z,2)-4,7-tridecadiene, (Z)-4-tridecene, and (Z)-4-undecene from C. cognata female entrainment were elucidated by further
analysis using GC coupled nuclear magnetic resonance spectroscopy. Of the A. gossypii-induced plant volatiles identified in this study,
4-ethylacetophenone and 3-ethylbenzaldehyde significantly increased the attraction of C. cognata males to nepetalactol, but
(2)-4-tridecene and (Z2)-4-undecene did not. (Z,2)-4,7-Tridecadiene significantly reduced the attractiveness of nepetalactol to C. cognata.
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detection, GC-EAD)E 0]-8&35}o] EA8}%ch 7fAI 2R D
231 (HP 6890)0= FID 7279} DB-WAXetr column(30 m
x 0.25 mm id. x 0.25 pm film thickness, J&W Scientific,
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GC-MS E-4-& HP 5873N mass selective detector 7} H-2+H=]
6890 GC-MS = 0]-8-51o] ZH=] S HP-IMS(30 m x 0.25 mmi.d.
x 0.25 pm film thickness) & AFE-3}9ITE 2% 0.55 5¢135C
2 fA0510] 29 12CH F7h17 23 180T =g

o EEoRRE BB AT A4 9 Ao AR EY S ARet
o

A& v wstel S5
Olelmzf M=

AgEIAR] FRAEIAIF-E 2005 7] 20061714 A]
gk 55 elo)A Sk SR wEvlE B4 1
F(septa, cat. # 210,072-2, Aldrich Chemical Co. Ltd.), 32&]%}
A= YEF(Green Agrotech Co.)& AHE3IAtE ER2 5 m
2HA0= AolA 1.5 m golol Azt on], v Y=
B0l TASA 218 AHELAE) 42 ZASIA,

Ay aLo] BEISHES H51 481 5 EAIH
o GC-EAD9| A ER1% 1|32 X E] 5% % 3-ethylacetophenone
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(BEBL) Y 4-ethylbenzaldehyde(4EBL)E- 100 ul 314k] 0.01,
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Comparison NR* f P-value
Clean air Aphids only 23 17 019
5 Green pepper plant
Clean air 3 750 <0.0001
only
. Green pepper plant
Clean air i 1 429 =0.0001
Green Green pepper ple.mt 5 W/O <0.0001
pepper plant with aphids

100 80 60 40 20 0 20 40 60 80 100
% resp anse

Fig. 1. Olfactory responses of the lacewing Chrysopa cognatato
the green pepper plant alone vs. aphid-infected green pepper
plants in a Y-tube olfactometer. NR means the number of
non-responding insects that did not reach the end of either
olfactometer arm within 10 min. NR was excluded from the
statistical analysis. The Pvalue indicates significant difference
between members of a pair (;(2 test).

Clean air
80

60

40 +

201
0

NR 10 females

Fig. 2. Olfactory response of Chrysopa cognata males to females
in a Y-tube olfactometer. NR means the number of non-responding
insects that did not reach the end of either olfactometer arm
within 10 min. NR was excluded from the statistical analysis ()(’:
17.1, df=1, P<0.0001, 1 test).

Ch1: OfS pVidy (Fil: 8): Ch2: S0 mVidiv (Fil: 0).  Horz: 2 minidiv
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200 200 &0
File : CADVLACEWINGIKOREAN28.EAD
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Fig. 3. GC coupled electroantennogram of a female Chrysopa cognataagainst air-entrainment of Aphis gossypiion a Capsicum annuum
leaf for 48 h. 1: benzaldehyde, 2: phenol, 3: hexanoic acid, 4: 6-methyl-5-hepten-2-one, 5: 2-octanone, 6: acetophenone, 7:
p-ethylvinylbenzene, 8: 3-ethylbenzaldehyde (KI = 1133), 9: 4-ethylbenzaldehyde (Kl = 1149), 10: cinnamaldehyde, 11: 3-ethylacetophenone
(KI'=1233), 12: 4-ethylacetophenone (Kl = 1252), 13: unknown acetophenone, 14: 3-ethylbenzoic acid, 15: 4-ethylbenzoic acid.
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Fig. 4. GC coupled electroantennogram of a male Chrysopa cognata against air-entrainment of a 2-day-old female C. cognatafor 48 h. 1:
(2)-4-undecene, 2: undecane, 3: (Z,2)-4,7-tridecadiene, 4: (2)-4-tridecene, 5: skatole.
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] 738t B2 HTH 7 = 75.0,df= 1, P<0.0001). o] 2|3+
A= ot ](Harmonza axyridis Pallas)7} g &o] 714
2] o2 oA e AR ASEe] FEE HollA
2 Aol B ZskA - lohs Haret A3 H = Ayt
o]tH(Obata, 1986). L2} Obata(1986)+= S H 2] o] &Y

Table 1. Mean number of Chrysopa cognata caught in wing
traps baited with different amounts of each compound

Compound Amount Trap catches
P (mg) (mean+SD)
0.01 0.0b
0.10 0.3£0.6 b
3-ethylacetophenone (3APO)
1.00 0.0b
5.00 0.0b
0.01 0.0b
0.10 0.7£1.1b
4-ethylacetophenone (4APO)
1.00 0.0b
5.00 0.0b
0.01 0.0b
0.10 0.0b
3-ethylbenzaldehyde (3EBL)
1.00 0.0b
5.00 0.0b
0.01 0.0b
0.10 0.0b
4-ethylbenzaldehyde (4EBL)
1.00 0.3+0.6 b
5.00 0.3+0.6 b
3EBL(2) + 4EBL(1) 5.00 0.0b
3APO(2) + 4APO(1) 5.00 0.0b
Nepetalcactol 0.10 10.7£0.6 a

* Numbers followed by the same letter within the same column
are not significantly different (LSD test, P < 0.05). Data were
collected from Aug 28 to Sept 18, 2006.

Fafo] FSIE ghEA) ATIE] sh3fe] o3 HEH Ao
W3 A3} il HeksA AES Ye)7] FErka 5
slok. A A S A 5ol s = £-94
Qe ol BY G BYKFig 2, ¥ =171, df =1, P <

EIRIGIES 2Pl Seo]] HE7E 5 48 A7 2R Ao
3+ A=A e oA Ag%sq GC-EAD HL%OM A =+
8 3= G EEAHE Ao 7dgE GC-coupled
NMR spectroscopy HH o] —J”H 4——4 HH”\*% A(Fig. 3), $-
3} 5298 AHEYR }a] %94 TS A8AIZE 22303 Ao of
s A=A —/F 952 o2 HQl AR S

ﬁ

o) fpirge] £ qw@4> SR A=A 5
R 52 48417t BAsTo] WA U] el dislAl GC-
e PR EEEER R

o]l A %A= 4-ethylacetophenone, 3-ethylbenzaldehyde,
3-ethylacetophenone ! 4-ethylbenzaldehydeo]| T ot 2 AE3;
Aele] HEUHES A4 AT Table 1), GC-EAD -8
Hol A= o2 F33 folans #¢lshA] Sk
Acetophenone-2 Dendroctonus pseudotsugae $Y71(Conn et al.,
1983) 9 Taphrorychus bicolor <=7(Kohnle et al., 1987)9_
2e A% YA EZE D. pseudotsugae 7 2] [-21S
ASFAL, T bicolor 2] aggregationS A=31c}, Sulhvan(2005)—%
acetophenoneo] Dendroctonus frontalis 572 218 A 51|
AT B gkl QIoh 18U & oI Tof| A acetophenone
Q1 4-ethylacetophenone ¥ 3-ethylbenzaldehyde %%Ei

AEAATE FrQl8HA] Z5FAAIT, nepatalactol ©] -2
=71 A 7AckFig. 5).

GC-EAD E-4o]|A] ¢I
(2 undecenc - oF9] o= AHEIAUE $2151E
A= Ho] 4] 535}t Table 2). Wadhams(1990)+= black
bean aphid(4phis fabae)2] single cell recording 21}, (E2)-
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Fig. 5. Mean number of Chrysopa cognata caught in wing traps
baited with seven different compounds; 3APO: 3-ethylacetophenone,
4APO: 4-ethylacetophenone, 3EBL: 3-ethylbenzaldehyde, 4EBL:
4-ethylbenzaldehyde, A: 3-ethylbenzaldehyde (2) + 4-ethylbenzal-
dehyde (1), B: 3-ethylacetophenone (2) + 4-ethylacetophenone
(1), NL: nepetalactol. Means with the same letter are not significantly
different (LSD test, P< 0.05). Data were collected from Sept 13 to
Oct 2, 2006.

Table 2. Mean number of Chrysopa cognatacaught in wing traps
baited with three different amounts of each compound

Trap catches

Compound Amount (mg) )
10.0 0.0d
Z-4-tridecene 1.0 0.0d
0.1 0.6+£0.5d
10.0 0.0d
Z-4-undecene 1.0 0.0d
0.1 0.0d
10.0 345.6+20.1 a
Nepetalactol 1.0 152.6+16.2 b
0.1 26.6+£5.2 ¢

* Numbers followed by the same letter within the same column
are not significantly different (LSD test, P < 0.05). Data were
collected from Aug 10 to Sept 6, 2005.

hexanal &5 3Z3staL QAT 52 S PS o 24
2 7rA] B ivtar B sk A A-wk2)(Glossina morsitans)
9] EAG-active compound o] 45 AJE(1-octen-3-ol, 4-
methyphenol ¥ 3-proylphenol)2 $-Q1 52 2 225140k A
H A H(acetophenone, 2-methoxyphenol)2 7|1 &2 2 28
3hal, 1831 A5 AE(2,6,10,10-tetramethyl-1-oxaspiro[4.5]
dec-2-en-8-one)S: SEH TS Ml Holx] Q= A9 9)
tHGough et al., 1987; Bursell et al., 1988; Kappmeier and
Nevill, 1999). A7 A2|et2 o= 24do] Q= afghao] 34
el TS UeRlieha 8 4 gl%ol(Bjostad, 1998),
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