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Field screening and evaluation of broad spectrum
attractants of scarab beetles
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Abstract  [Objectives] To achieve the goal of “managing underground pests above ground”, the authors investigated the
effectiveness of previously reported scarab attractants on several dominant scarab species in peanut growing areas in Henan
province. [Methods] We compared the effectiveness of 10 candidate attractant blends in Xuchang and Zhumadian, from
June 2, 2016 to August 31, 2016. [Results] Holotrichia parallela was the dominant scarab beetle in two field sites. Trap
catches of three blends comprised of H. parallela sex pheromone components [in which ratios of R-(-)-linalool to L- isoleucine
methyl ester were 1 © 4,1 : 5,and 1 © 7, respectively] were significantly higher than those of blank traps, as well as traps with
other candidate lures, but there was no significant difference in the numbers of scarab beetles caught among the binary blends
of R-(-)-linalool and L-isoleucine methyl ester mixed in different ratios. [Conclusion] The optimal lure [500 pL of
R-(-)-linalool and L-isoleucine methyl ester blended at 1 : 4, then formulated in 0.5% agaropectin] is recommended for use in
peanut growing areas where H. parallela is the dominant species and should be applied between 13 June and 23 July.
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Tablel Blend code, components, blend ratio, total doses contained in each candidate lure and references
/ uL
Blend code Component Blend ratio Total dose per lure Reference
A R-(-)- S L- 1:7 500 Zhou etal. 2009
B R-(-)- S L- 1:4 500 2010
C R-(-)- D L- 1:5 500 Lealetal. 1993
D (R)- - 500 Tolasch etal. 2003
E 1 (B)- 1:1 500 Toéth etal. 2004
F : 3:7:°3 500 Ruther 2004
G 1:1 500 2005
H 101 500 -
| - 500 -
J 2- - 500 Imaietal. 1998
CcK - - - -
13 XHEFH N=4 N T SPSS
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P<0.05
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Table2 Cumulative captures of scarab beetle species caught by candidate attractantsin Zhumadian and Xuchang

H. parallela A. corpulenta A. exoleta
Blend code
Zhumadian Xuchang Zhumadian Xuchang Zhumadian Xuchang
A 296 1012 30 29 1 0
B 340 1081 14 86 0 0
C 276 858 8 59 1 0
D 137 173 19 81 0 0
E 58 197 8 155 0 0
F 79 195 11 86 0 0
G 47 170 22 16 0 0
H 35 129 7 56 1 0
I 57 71 3 8 1 0
J 25 265 6 153 1 0
CK 49 154 8 33 1 0
N N 1 S3E 4 6 25 7 23 6
22 ERESIFFINEEESRNBRRITFHE
BLtis 13 7 23 40d B

3 HZ5itig

F =682 P 0.01 F =846 P<
0.01 H
1 3 3
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Fig.1 Mean cumulative catches of Holotrichia parallela adults trapped by 10 candidate attr actants

BHFERE

P <0.05 Duncan’s
Histograms with different letters indicate significant difference (P < 0.05) by Duncan’s multiple range test.
120 ¢
5
5 100 |
a,
8 80}
S
T 60
2
E 40
§ 20t
© 9
AN O N &~ N O I 00N 0O O T — n NN >~ — n
G YW T T Y e TR 0T T QA
O O O O o~ o~ >~ >~ o0 o0 o0 o0

H#] ( H-H ) Date (month-day)

2 FODEMER MNFHEB[LOFHEMBTL
Fig. 2 Daily Holotrichia parallela beetle captures of 44 trapsin Zhumadian

N
aQ
[~

2012 2014 L- L-
2010
1.4 2010
L- B-
R-(-)-
L- Phyllophaga 2015
arvcia Zhang et al. 1997 P lanceolata P. 30d 19d

2003
H. reynaudi  H.

squamipilosa Nojima et al.
consanguinea E-

Ward etal. 2002

2014

2014

45d



- 864 -

Chinese Journal of Applied Entomology 54

2005

BEHER (References)

Hu ZQ, Kang JX, Zhao HY, Shi WD, 2005. Preliminary bioassay on
the attractants of Holotrichia oblita. Shaanxi Journal of
Agricultural Sciences, (4): 46-48. [ R R R

, 2005.
,(4):46-48.]

Imai T, Maekawa M, Tsuchiya S, Fujimori T, 1998. Field attraction
of Hoplia communis to 2-phenyletanol, a major volatile
component from host flowers, Rosa spp. Journal of Chemical
Ecology, 24(9): 1491-1497.

Ju Q, Li X, Jiang XJ, Zhao ZQ, Jiang XG, Ni WL, Qu MJ, 2014.
Characterization of female sex-pheromone in Holotrichia
parallela (Coleoptera, Scarabaeidae, Melolonthinae) of Qingdao
population and their application in the field. Journal of Plant
Protection, 41(2): 197-202. [ s N N N

s s , 2014.

. .41(2): 197-202.]

Leal WS, Matsuyama S, Kuwahara Y, Wakamura S, Hasegawa M,
1992. An amino acid derivative as the sex pheromone of a scarab
beetle. Naturwissenschaften, 79 (4): 184-185.

Leal WS, Sawada M, Matsuyama S, Kuwahara Y, Hasegawa M,
1993. Unusual periodicity of sex pheromone production in the
large black chafer Holotrichia parallela. Journal of Chemical
Ecology, 19(7): 1381-1391.

Li WZ, Fan YY, An JJ, Wang Q, Guo XR, Luo MH, Yuan GH, 2014.
Screening of plant-derived repellents against tobacco beetle,
Lasioderma serricorne (Fabricius). Acta Tabacaria Snica, 20(5):
93-97. [ s R s s s s

, 2014. . s
20(5): 93-97.]

Li WZ, Yang L, Shen XW, Yuan YH, Yuan GH, Luo MH, Guo XR,
2013. Prescription screening and field evaluation of broad
spectrum attractants of scarab beetles from Ricinus communis.
Chinese Journal of Eco-Agriculture, 21(4): 480-486. [ R

s s s s s , 2013.
,21(4): 1-7]

Li X, Ju Q, Jiang XJ, Zhao ZQ, Chen QS, Qu MJ, Jiang XG, Lv JJ,
Ni WL, Gu JZ, Chen ZD, Liu LF, Kang SL, 2012. Controlling
Holotrichia parallela in peanut fields by sex pheromone. Plant
Protection, 38(3): 176-179. [ s s s s

s > s > s > s

R , 2012.
,38(3): 176-179.]

Li X, Ju Q, Jin Q, Jiang XJ, Su WH, Zhang GL, Xie MH, Qu MJ,
2015. Field trapping efficacy of different lures and traps on
Holotrichia parallela (Coleoptera, Scarabaeidae, Melolonthinae).
Journal of Peanut Science, 44 (3): 41-46. [ s s N

s s s , , 2015.
44(3): 4146.]

Luo ZX, Li KB, Cao YZ, Yin J, Liu CQ, Wang QL, Mi CH, Yang X,
Wang ML, 2010. A pilot study on Holotrichia parallela for field
applications. Plant Protection, 36(5): 157-161. [ , s

> > > s , s , 2010.
, 36(5):
157-161.]

Nojima S, Robbins PS, Salsbury GA, Morris BD, Roelofs WL,
Villani MG, 2003. L-leucine methyl ester: the female-produced
sex pheromone of the scarab beetle, Phyllophaga lanceolata.
Journal of Chemical Ecology, 29(11): 2439-2446.

Ruther J, 2004. Male-biassed response of garden chafer,
Phyllopertha horticola L. , to leaf alcohol and attraction of both
sexes to floral plant volatiles. Chemoecology, 14(3/4): 187-192.

Tolasch T, Solter S, Toth M, Ruther J, Francke W, 2003. (R)-acetoin-
female sex pheromone of the summer chafer Amphimallon
solstitiale (L.). Journal of Chemical Ecology, 29(4): 1045-1050.

To6th M, Schmera D, Imrei Z, 2004. Optimization of a chemical
attractant for Epicometis (Tropinota) hirta Poda. Zeitschrift fur
Naturforschung C. Journal of Biosciences, 59(3/4): 288-292.

Wang AX, 2014. The preparation of diablo gill beetle sex
pheromone sustained-release materials. Master dissertation.
Qingdao: Qingdao University of Science & Technology. [ s
2014.

: ]

Ward A, Moore C, Anitha V, Wightman J, Rogers DJ, 2002.
Identification of the sex pheromone of Holotrichia reynaudi.
Journal of Chemical Ecology, 28(3): 515-522.

Wu JX, Li ZH, Yuan GH, 2011. Agricultural Entomology (2nd
Edition). Beijing: China Agriculture Press. 52-57. [ s

s , 2011. ( ).
.52-57.]

Zhang AJ, Robbins PS, Leal WS, Linn FE, JR, Villani MG, Roelofs
WL, 1997. Essential amino acid methyl esters: major sex
pheromone components of the cranberry white grub, Phyllophaga
arvcia (Coleoptera: Scarabaeidae). Journal of Chemical Ecology,
23(1): 231-245.

Zhou LM, Ju Q, Qu MJ, Zhao ZQ, Dong SL, Han ZJ, Yu SL, 2009.
EAG and behavioral responses of the large black chafer,
Holotrichia parallela (Coleoptera: Scarabaeidae) to its sex
pheromone. Acta Entomologica Snica, 52(2): 121-125.

Zhu D, Qin YC, Zhu PX, Shi YJ, Zhang DW, 2012. Control effect of
different trap and kill methods on peanut scarab beetles. China
Plant Protection, 32(1): 38-41. [ s s s

s , 2012.
. ,32(1):38-41.]

Zhu YJ, Wang XL, 2015. Effectiveness of development and existing
problems and strategy of peanut industry in Zhumadian. Hunan
Agricultural Sciences, (3): 136-138. [ s ,2015.

NE)
136-138.]



