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Prescription screening and field evaluation of broad spectrum attractants of
scarab beetles from Ricinus communis

LI Wei-Zheng, YANG Lei, SHEN Xiao-Wei, YUAN Ying-Hua, YUAN Guo-Hui, LUO Mei-Hao, GUO Xian-Ru
(College of Plant Protection, Henan Agricultural University, Zhengzhou 450002, China)

Abstract To screen plant-derived attractants for ecological management of three scarab beetles (Holotrichia oblita, H. parallela
and Anomala corpulenta), 10 binary blends (labeled as 1, 2, , 10, see below) with 5 main volatiles from the leaves of Ricinus
communis were selected. Then the electrophysiological activity and attractiveness of the selected R. communis volatiles blends were
evaluated by electroantennogram (EAG) and field trapping experiments. The EAG bioassay showed that blends containing green leaf
volatile of cis-3-hexen-1-ol usually exhibited strong EAG activities. Blend 1 (cis-3-hexen-1-ol plus dibutyl phthalate) and blend 6
(cis-3-hexen-1-ol plus benzyl alcohol) showed stronger EAG response to both sexes of the three scarab beetle species. Blend 7
(cis-3-hexen-1-ol plus 2-phenylethanol) exhibited a fairly strong EAG activity toward H. oblita sexes. Also blend 8 (cinnamaldehyde
plus benzyl alcohol) effectively stimulated response to male A. corpulenta antennae. The preliminary trapping experiment indicated
that among the ten candidate binary blends, blends 6, 8 and 1 performed the best regarding the target species at occurrence peak with
respectively 110.30, 101.73 and 74.97 catches per trap in 30 days. Most interestingly, the blends also attracted a certain number of A.
exoleta. Further mass-trapping experiments conducted in Luoyang and Kaifeng regions were used to compare the attractiveness of
the mentioned 3 blends. The results showed that blends 6 and 1 caught significantly more scarab beetles than blend 8. A significantly
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great number of H. parallela and a few A. corpulenta and Popillia quadriguttata were among the species caught in the trapping
experiment conducted in Luoyang. In the Kaifeng trapping experiment, Maladera orientalis was the most abundant species caught,

followed by H. parallela and P. quadriguttata. The different natural distributions of the scarab species in different regions possibly

explained the differences in trapped species. Altogether, blends 6 and 1 were possibly the two promising ecological control attractants

that were generically targeted to several scarab beetle species in the region.
Key words Scarab beetle, Ricinus communis volatile, Plant-derived attractant, Blend screening, Electroantennogram, Field

trapping
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Table 1  Prescriptions of tested attractants

« ) )
No Composition of R. communis volatiles (dose) No Composition of R. communis volatiles (dose)
1 -3- -1- o+ (2)-3-hexene-1-ol+Dibutyl phthalate 6 -3- -1- o+ (2)-3-hexene-1-ol+Benzyl alcohol
(25 uL - 475 L) (310 pL - 190 uL)
) + Dibutyl phthalate+Cinnamaldehyde ; -3- -1- +2- (2)-3-hexene-1-o0l+2-Phenylethanol
(444 pL © 56 pl) (330 uL = 170 ul)
3 + Dibutyl phthalate+Benzyl alcohol 8 + Cinnamaldehyde+Benzyl alcohol
(485puL - 15uL) (400 pL @ 100 uL)
4 +2- Dibutyl phthalate+2-Phenylethanol 9 +2- Cinnamaldehyde+2-Phenylethanol
(487 puL - 13 L) (414 uL : 86 uL)
5 -3- -1- o+ (2)-3-hexene-1-ol+Cinnamaldehyde 10 +2- Benzyl alcohol+2-Phenylethanol
(145 plL - 355 pL) (273 uL 1 227 uL)
, 30d
20 pL )
5 cmx4 mm , , )
, P=0.05 ,
80 mL-min?, 30 mL-min?, Duncan’s
0.2 s, 30s
, 20 pL ,
2 HR5HH
A . ER5 5
' , 2.1 EAG
1.2.3 1A ,
., 0.1 molL™ 3 b !
, 10 mL ’ EAG
68 , : 1 -3 1o+
) 6( -3-  -1- + ) 7( -3-
. 1- +2- ) EAG
20 cm ,
-3- -1- 4 (1 56 7) EAG
2~3cm 50 cm ' 6
EAG , 257.14,
4 ; 7 1, EAG
20 cm, 50 cm 215.47  207.80; -3- -1-
6 , 3 (2
8 9 3 4
10) -3- -l- a6 7
13 , 7 EAG ,
Syntech EAG 284.76, ’
’ EAG 1 6, EAG 224.40
(relative EAG value): 209.95, 5 ( ) ' '
. . 4 258 9 EAG
N L A - MRS
s R = e — e = x100% Y
1) (3 4 10)
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Fig. 1 Electroantennogram (EAG) responses of Holotrichia
oblita (A), H. parallela (B) and Anomala corpulenta (C) to

different attractants of R. communis volatiles

0.05 Bars of the same sex with different small

letters indicate significantly different responses to different volatiles
(Duncan’s multiple-range test, P < 0.05).
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Table 2 Numbers of scarab beetles adults trapped by different attractants of R. communis volatiles
Cumulative catches per trap
Prescription No.

Holotrichia oblita H. parallela Anomala corpulenta A. exoleta Total
1 21.67+6.83ab 10.00+3.33bc 23.30+13.47ab 20.00+3.33ab 74.97
2 3.00+1.24e 6.70+1.93c 0.00c 0.00c 9.70
3 3.67+2.36de 13.30+1.77b 3.30£1.93c 10.00+0.00c 30.27
4 13.33+£1.93b 13.30£1.93b 0.00c 16.70+5.10ab 43.33
5 11.67+3.83bc 6.70+£1.93c 0.00c 16.70+6.93ab 35.07
6 37.00+10.23a 23.30+5.10a 36.70+11.70a 13.30+5.10bc 110.30
7 27.00+8.93a 16.70+6.93ab 3.30£1.93c 6.70+3.83c 53.70
8 8.33+2.63cd 6.70+3.83bc 60.00+£29.07a 26.70+£6.93a 101.73
9 2.00+1.33e 3.30+1.93c 6.70+3.83bc 10.00+3.33c 22.00
10 11.00+3.33c 6.70+£1.93c 10.00+5.77bc 20.00+3.33ab 47.70

%3 3MIFFNERBEMAHFENECRRRE

Table 3 Number of scarab beetles trapped by three kind of candidate attractants of R. communis volatiles in Luoyang and Kaifeng City

Number-pot™

Luoyang Kaifeng
Prescription o -
No. Holotrichia Anomala Poplllla Total H. parallela Mffllader_a P. quadriguttata ~ Total
parallela corpulenta quadriguttata orientalis
1 112.50+12.80a 18.75+3.75a 3.75+1.00a 135.00 1.88+0.50b 50.63+5.23b 1.88+0.58¢c 54.39
6 131.25+13.00a 5.63+0.96b 3.75+1.00a 140.63 7.50+1.41a 78.75%10.34a 3.75+0.58b 90.00
8 35.63+4.11b 0.00c 1.88+0.50b 3751 1.88+0.50b 3.75+0.58¢c 9.38+1.50a 15.01
[19]
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