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Behavioral preference of dark black chafer, Holotrichia parallela

(Coleoptera: Scarabaeidea) adult to volatiles of pear plant
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Abstract: In order to clarify the correlation between the behavioral preference of Holotrichia

parallela adult and plant volatiles, and to analyze the olfactory recognition of the adult. Based on
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the result H. parallela adults prefer to feeding and mating towards pear in the ecosystem of pear +
walnut + castor + sweetpotato in the previous studies. Gas chromatography-mass spectrometry
(GC-MS) was used to analyze the main components of volatiles in pear plants. Gas
chromatography-electroantennogram (GC-EAD) was used to evaluation the electrophysiological
responses of the antennae of H. parallela to pear plant volatiles. The preferences of H. parallela
adults to different volatiles were assessed in the binary-choice tube and artificial cage. The results
showed that main compounds from the volatiles in pear plants are (E)-Bf-ocimene,
(3E)-4,8-dimethyl-1,3,7-nonatriene (DMNT), (Z)-3-hexenyl acetate, 2-ethyl-1-hexanol, linalool
and o-farnesene. The GC-EAD experiment showed the relative EAG response values of male and
female of H. parallela to pear plant volatiles (E)-B-ocimene, DMNT, 2-ethyl-1-hexanol, and
a-farnesene were higher while those were lower to Linalool and (Z)-3-hexenyl acetate. The female
of H. parallela exhibited significant preference tendency to (E)-B-ocimene and a-farnesene while
the male showed the significant preference tendency to (E)-B-ocimene, 2-ethyl-1-hexanol and
a-farnesene. These research findings provide a theoretical basis for the effective control of H.
parallela adult using attractants.

Key words: Holotrichia parallela; adult; pear; plant volatile; behavioral preference

1% Je 6 4> f8. Holotrichia parallela J& T #53# H Coleoptera 4 fii§ .} Scarabaeidea i 4 L
£l Melolonthidae, 734fi) ¥z, faFH™HE. BERESAIURGHELE. HE., JRES
FAEE) FE T ER (Jueral, 2017) , fEF &K= HEBGRFLI, SR,
BRI, PRE RN R H AT EXZ T SR B E BOR 5B SR FH 3 AL 2
FIFEHL R, SRR EHEYINfEHE (Kunkel et al., 2001), ZEARNGER 2T X B LT 2
Biitzs, AFAE—E B R R A .

TR AE KW se ) B UK R S S LA BP 54T 4 (Reddy ef al., 2004; Knolhoff and
Heckel, 2014). FIFAEPIERYIT R LR G, &% SRR B A ZORng, JoHx
W B R, TR B AR, s s NI o R RIHT R 51 R R e T
I a2 X H AT 426, Popillia japonica F¥ ) WIWtE SR, HAEAH» ZEHEE. T1
B IR ClRtE 3:7:3 O KRS Y) (Ladd e al., 19800, #iZBEMSIEEER
japonilure VB G H], 7EIZMAFHE A SN PSR Z N (Ladd er al., 1981). T B
8 <5 0 i L S A FRAEAE AR F BN, A R ORI R R N F R, e E
GC-EAD A H A4, UESEAEA3F AR 1T J AT L LA 2:1 (4 B AT 5 X B R A <
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Pl SRV FER VIR ER, A0 O E T BRI HE 400 5 it R 08 < e o e fik 9 P ST S
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1.1 #ilRH

Fiy S A 4 £ R P ), AR 92 TR & rp (68 cmx40 em) , S THEELD R (5 50 cm),
BRI EEL) 8 em MWHRAN T, RE& 200 Sk, (AMEETEE AR, FEE NS T (26°0)
TF%. T GC-EAD FIFATEAT it FEI i 1 i B 8 4 £ 9 22 IC I (1 ple e o
12 RERREfAfRmEELZERE

2021 £EH1 2022 4, FEWILEREABIX (38.89 °N, 115.65 °E) i £ M 6 4 0 pk di /F
SR BRI R A H 2 Ipomoea batatas R Ricinus communis B Pyrus
bretschnederi. Wbk Juglans regia, ST 1 440 m?. HOAnEE LA 1. HE 445 H
AR, WP HE 25 ERONAAE S AR AU 3 4R, W 2.5~3 ms %
BERFES S 3 48, R 2.5~3 mo A VE: HERIRBENLAE 3 N0, MR 4 m?, B,
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Fig. 1 Distribution map of plants grown in the field
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KH QC-1B BUAARAEAL (B LR 55 S R REARE ST FERAEE (Chrompack,
® 0.6 cmx16 cm) Xf B i HE R W FEAT BN TS WCER o BEARRFEE I 78 50 mg W B 711
Porapak Q (Waters Co., EE) . RAREAEIN. REPEEFRMZNE M 500 g, FHIBE
MR TR RS PIE AT (H40 cm, © 30 cm), KAITHA BUREEHHTHRORE . Bk Ty
Vi FEPREEAS S0 — Ui e W B R SRR, — S e A Vi R R B R R BB . K
FEE I 5 — i B AR FE U BE R . PTAERAL Y R i B2 . RS 300
mL/min, REM[EA 24 he REFFRAEEH | mL B ai ik Cse it = ot & T
—20°CIRAF&H .
14 EYELIEE

KA AR - A (GC-MS, Agilent 6890A-5975C, FE[E) XfZLM 1 K Wik 47
$E . HAK GC-MS 5% #EFEE 1 pL, BAZAEN 1.0 mL/min, TR, BAEH
DB-wax (30 m x 0.25 mm x 0.25 um; Agilent, £[H) . F2FFHE: 50°C (1 min) % 180°C
(5°C-min', 2 min), #RJ5% 230°C (10°C/min, 5 min); HEFECA FID JEE ¥ M 250°C.
MS TAE&M: HERE 70 ev, FEAIHTEE 50~400 m/z, &S5 EHLIR N 230°C. ¥
PAFHUR S NIST14 B b (v2.0) WIS TV %5, 5 B Sehn ik kAT LA,
=S HINMEEY).
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KHAMER (GC, Shimadzu GC2030, HA) Fifiliffi A (EAD, Syntech, #E[E) Bk
FEASCU 5 B L 0 i o S B 2 R 0 1) LA SN o LA T GC-EAD A& % 142 GC 254 Al
145 43 B RE 2 9 AE TR R 3 435 43 5ll i3k N FID (flame ionization detection) £l #5F1 EAD
Rl 2% . BAEIRENY 1.0 mL/min, HARKIERE 1.4. EAD Al RS0 H CS-55 FIHE% 65
IDAC-4 JEOK #3545 G Al — X UARAR L ZH 1 18 FH GC-EAD %K (V4.6, Syntech, Kirchzarten,
8D idsxJF 7t FID Al EAD.
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Fig. 2 The number of Holotrichia parallela adults on different plants
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Fig. 3 GC-EAD responses of Holotrichia parallela adult antennaes to pear volatiles
1, (B)-B-Z#iff: a, DMNT; 2, ZFR--3-CHlE: 3, 2-23L 00T 4, JiMRE: 5, a-i%Jelfi. Note:
1, (E)-B-Ocimene; a, (3E)-4,8-dimethyl-1,3,7-nonatriene; 2, (Z)-3-Hexenyl acetate; 3, 2-Ethyl-1-hexanol; 4,

Linalool; 5, a-Farnesene.

23 RERERE A R AEELMNIT IR EM

SR FH L8 AT i 5 2 1 73 ) D00 5 1 R 4 FL A XS 204 1004 500 pg UL &Y (L3R
D A7 (B 4) o 78 500 pg IR T, SAHARAEMALE, Edos 5 B &
FPEARE (P>0.05) 5 HEHEX(E)-B-Z#EEENREE (P<0.0D) , Xa-ikJE MM
B (0.05>P>0.01) o 7£ 100 pg AP, M b Xta-vk R MG HEMENRE# (P<0.01),
SH(E)-B-Z #ias ik 5. 2% (0.05 > P> 0.01) . Mt %t 2- 2.5 CURE & M B35 (P < 0.01),
X (E)-B-2 i Mo-iE B I it B2 (0.05>P>0.01) o 7E20 pg 4B, M hxt 2-2.3%
CEERE M PER R 3 (P < 0.01) , XF(E)-B-2 ¥ fllo-1% Je 4 ) a4 235 (0.05>P>0.01).
T L% (B)-B-2 s (KA E AR B 25 (P <0.01) , Xfo-iEJE M 2- 2.3 CRE (a2 2 (0.05 >
P>0.00) .

NI R F F NS 5 R AR R IR SEAT il 58 4 R S A 3 ST, ME SR (E)-B-
B A -3 JE M MR PR O W R, e X (B)-B-2 81« 2- 2.3 CUBE Al o325 JE A O P e
T

xR1 FHARANELMELED

Table 1 Volatile compounds used in this study

%5 No. ERMEA S Volatile KR Source CAS #1125 CAS no. 4% (%) Purity
1 (E)-B-% #)#i (E)-B-ocimene Aladdin* 13877-91-3 >=90
2 ZIR-IR-3-C 4%l (Z)-3-hexenyl acetate Aladdin 3681-71-8 98
3 2-ZF: O\ 2-ethyl-1-hexanol Aladdin 104-76-7 >=99.5
4 F51E8E linalool Aladdin 78-70-6 98
5 a-7% )% o-farnesene Aladdin 502-61-4 98

VE: * RHERTR T AR B BR A F o Note: Shanghai Aladdin biochemical technology Co., LTD.
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X 2/p Compounds 2/p

#e 5 Female / 500ug e/ P X/ HEE Male / 500 pg
0.2/0.655 I 9.783/0.002
1.636/0.201 2 02/0.655

0.391/0.532 3 1.636/0.201

0.059/0.808 4 0.043/0.835

2/0.157 5 5.261/0.022
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#FEH (%) Choice rate HEHEF (%) Choice rate
, 2/p c d 2/p :
W, Female / 100 g X/ ompounds v/ HE5 Male / 100 pg

4/0.046 1 5.333/0.021

1/0.317 2 0/1

1.333/0.248 3 9/0.003
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4% (%) Choice rate HEFER (%) Choice rate
M H1 Female /20 pug x2/P Compounds X/P Tt Male / 20 pg

5/0.025 1 13.889/0.000

2.574/0.109 2 1.69/0.194

8.022/0.005 3 3.903/0.048

1.421/0.233 4 1.125/0.289

5.565/0.018 5 6.422/0.011
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#4F% (%) Choice rate #EFEFE (% Choice rate
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Fig. 4 Choice of Holotrichia parallela females and males to five compounds in the binary-choice tube
e 1, B)-B-ZHif; 2, ZBR-IN-3-CUANE: 3, 2-ZHECBE: 4, J5KEEE; 5, o-EJEM. Note: 1, (E)-B-ocimene; 2, (Z)-3-hexenyl
acetate; 3, 2-ethyl-1-hexanol; 4, linalool; 5, o-farnesene.
24 SXENEBERSEMBNSKUEIERM

TE BI85 NG SRR G A R A R ARG & (LR 1D IR EAT AL RILE S, B
SR 4 (M HUX (B)-B-B G A I B M (P<0.0D) , Stadkfelia BEEME (0.01<P<
0.05) . HEHXf 2-2 B COFFE B (P<0.01) , XHE)-B-Z#iEMo-1E e i &
PE (0.01 <P<0.05) . 523 W57 Yl E 45 REE TR, MERX 2-2F Cisif B& B
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Fig. 5 Choice of Holotrichia parallela females and males to five compounds in cage
E: 1, (B)-p-Z 8l 2, LR-N-3-CGRE: 3, 2- & CBY; 4, J5HERY; 5, o-i%JeMi. Note: 1, (E)--Ocimene; 2, (Z)-3-Hexenyl

acetate; 3, 2-Ethyl-1-hexanol; 4, Linalool; 5, a-Farnesene.
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