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Sexual attraction behavior of melon weevil, Acythopeus curvirostris persicus

K. MOHAMMADPOUR'X, A. AVAND-FAGHIH?, P. SHISHEHBOR?® and M. S. MOSSADEGH®
1- Agriculture & Natural Resource Research Center of Southern Khorasan, P. O. Box,413, Birjand, Iran; 2- Iranian Research Institute of
Plant Protection, Tehran, Iran; 3- Plant Protection Department, Faculty of Agriculture, Shahid Chamran University of Ahvaz, Iran

Abstract

Melon weevil, Acytopeus curvirostris persicus (Col.: Curculionidae), is one of the most important pests of melons that is spread in the
Middle East countries. Understanding chemical ecology of this species under field condition could provide necessary information for
nonchemical control measures. In this study chemical communications of melon weevil were studied under field condition using bucket traps
(baited with weevil and fruit bait) in Birjand region during 2009-11. In the first assay effect of six male, six female, both sexes and without
weevil was investigated. In this assay all treatments were baited with one melon fruit. In the second assay effect of 1, 5, 10 male number on
attraction of melon weevil were studied. In the third assay effect 5 male, 5 male + 1 watermelon fruit, 1 watermelon fruit on attraction of
melon weevil were investigated., In the final assay effect of five male weevil and cucumber, watermelon, melon, wild watermelon on
attraction of melon weevil were investigated. Results of the first assay showed that the most weevils were captured by traps baited with six
males plus one melon fruit. In the second test results indicated that the male number had no effect on mean captured weevils. Morover,
results of third assay showed that the most weevils were captured by traps baited with five males plus one watermelon fruit. In the final
assay results showed that the treatment that include five males weevil plus watermelon fruit attracted the most number of melon weevils and
host plant odors had additive effect on pheromone. Results of this study have provided necessary background for identification of host plant
kairomone and aggregation pheromone of melon weevil.
Key words: Acythopeus curvirostris persicus, Aggregation pheromone, Host plants, Kairomone, Melon weevil, watermelon.
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Fig. 1. Bucket trap for capture of A. curvirostris persicus
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Table 1. Catches of adults Acythopeus curvirostris persicus ,using bucket traps baited with one melon fruit and with or

without live melon weevil during 2008 & 2009

Attractive treatments

Captured weevils (Mean per trap + SE)

Males Females Total adults
2008
6 Males + 1 Melon fruit 1.00 £ 0.54a 7.00 £2.30a 8.00 £2.08a
6 Females + 1 Melon fruit 0.00 = 0.00a 0.00 = 0.00b 0.00 = 0.00b
3 Males + 3 Females + 1 Melon fruit 0.00 = 0.00a 0.00 = 0.00b 0.00 = 0.00b
1 Melon fruit 0.00 + 0.00a 0.70 £0.33b 0.70 £0.33b
2009
6 Males + 1 Melon fruit 0.63 £0.23a 1.50 £ 0.42a 2.13+0.71a
6 Females + 1 Melon fruit 0.13+0.11a 0.00 = 0.00b 0.13+0.11b
3 Males + 3 Females + 1Melon fruit 0.50 £0.19a 0.25+0.12b 0.75 £ 0.36b
1 Melon fruit 0.00 = 0.00a 0.00 = 0.00b 0.00 + 0.00b

Sl WAA Jla 53 5SS A 00e 5 WAV Jle 55 LSS Y 5o Ll oKl s 51800 ol i IS sliws 4 bgy e s

Total number of captured weevils are mean of trapping for 3 replicates in 2008 & 8 replicates in 2009.

Means followed by the same letter in each column are not statistically significant different (Tukey test, p<0.05)
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Table 2. Catches of adults Acythopeus curvirostris persicus
,using bucket traps baited with one melon fruit and with different
density of male weevil during Jul 7-Oct 1, 2010

Captured weevils (Mean per trap + SE)

Attractive treatments

Males Females Total adults

1Male+1Melon fruit 1.50£0.95ab  2.75+1.42ab 4.25+2.28a
5Males+1Melon fruit 2.25+1.25a 1.50+0.64ab 3.75+1.18a
10Males+1Melon fruit 2.25+0.85a 3.25£1.97a 5.50+2.75a
1Melon fruit 0.00+0.00b 0.25+0.20b 0.25+0.20b

Means followed by the same letter in each column are not
statistically significant different (Tukey test, p<0.05)
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Table 3. Catches of adults Acythopeus curvirostris persicus, using bucket traps baited with different combinations of male

weevil and watermelon fruit during Sep 11- Oct 16, 2011

Captured weevils (Mean per trap + SE)

aA

Attractive treatments

Males Females Total adults
5 Males 2.75+1.43a 1.75 £1.03b 4.50 +2.36ab
5 Males + 1 Watermelon fruit 3.75+£0.94a 5.75+2.39a 9.50 +2.98a
1 Watermelon fruit 0.75 +0.47b 2.00 £0.91ab 2.75+1.31b
Control (Empty trap) 0.00 = 0.00b 0.25 £0.20b 0.25 £0.20c

Means followed by the same letter in each column are not statistically significant different (Tukey test, p<0.05)
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Table 4. Catches of adults Acythopeus curvirostris persicus, using traps baited with five male weevil and different fruits of

cucurbit plants during Aug 29- Oct 9, 2011

Captured weevils (Mean per trap + SE)

Attractive treatments

Males Females Total adults
5 Males + 1 Cucumber fruit 9.50 £2.32a 12.25 £1.93ab 21.75 £ 3.42ab
5 Males + 1 Watermelon fruit 15.50 £5.37a 30.50 + 14.78a 46.00 £ 18.3a
5 Males + 1 Melon fruit 10.00 + 3.36a 10.00 £ 3.13ab 20.00 + 6.39ab
5 Males +1 Wild watermelon fruit 5.75+1.31a 4.00 + 1.08b 9.75 +1.03b

Means followed by the same letter in each column are not statistically significant different (Tukey test, p<0.05)

Slaaanb oS sl 0l Jalasl ool 5l Lol =l

SAiS e 1 Sslate S g il alS
Lol (6,ld S aanb slaa s zils sl s &
Ly (SAS o Ol o jtdos Dlsdin o5 5 5 ol i
o5 ol pon 5 Olia b aslie 5o sl asb 2 e sl
sy Sl edims QLS ¢ 5850l idls Ol olals Ll
—ola 8 sl SS (Ul ilis s alskis o s
S g e sk 2 Sl is g el A8
Rl esme 5 5 Ol i L el s (S danb sladls
ok Jer sl st 5 ol e Jels alS slaaasb
A S s ses ol 1) (658 Sl gl e
Clgdn o3y Sbl iy Oluses 45 g sl 4ilsn
e Dl Sy S 5SU S0 5 5 BLiI STy 5

Ylaz W5 e g2 o=l 5l sy Ol nle

JoolS o i YAY Tear (b3l cpl gl Ol b o

s> 0L bl e mls s LS I b 2w
A=YV S P<e/oV) La esb 5w | S sl [ b 5l aS
S Af=YOY S P</00) o3be sla o gb 2 slaad 5 (F=TV/0A
sl e (6ols e OV s SIS (F=E/Y
= S pesb 2w slad s BVl Ll s ls 3 g 5 ilisee
s P=2/88) 350 s e il Ll js el SIS
&= Dlas 93 e Sl e sl (=2 /08 5df=Y Y
b e 3 O e el 4 S sk 2
Sldad i i e 0 P o e S o ds
o o esb e oled o edd G s e sb S e
DS gl sk 5 el S g il 65 0Dl
Slgdd o g o Ms a5 esb S g sles 0 0l

A c.Llé J’G}f‘



19

References

AVAND-FAGHIH, A. 1998. Investigation on the possibility
of control of red palm weevil, Rhynchophorus
ferrugineus Oliv. using of chemical attractants in
Sistan and Baluchestan province. M.Sc. Thesis,
Agriculture faculty of Tehran University, 162 pp. (in
Persian with English summary).

BLOMQUIST, G. J. and R. G. VOGT, 2003. Insect
Pheromone Biochemistry and Molecular Biology, the
Biosynthesis and Detection of Pheromones and Plant
Volatile. Elsevier, London. pp: 137-200.

BOOTH, D. C. and G. N. LANIER, 1974. Evidence of an
Aggregation pheromone in Pissodes approximates and
P. strobe. Annals of the Entomological Society of
America. No. 67: 992-994.

BOROUMAND, H. 1984. A supplementary taxonomic study
of melon-weevil, Acythopeus curvirostris persicus
Thompson (Col. Curculionidae, Calandrinae) in Iran.
Journal of Entomological Society of Iran. No. 7: 47-
56. (In Persian with English summary).

BOROUMAND, H. 1998. Insect of Iran; the list of
Coleoptera in the Hyke Mirzayans Museum of Iranian
Research Institute of Plant Protection, Coleoptera
(XXIV): Curculionidae. Iranian Research Institute of
Plant  Protection, Insect Taxonomy Research
Department. No. 2: 83-85.

BUDENBERG, WJ., 10. NDIEGE and FW. KARAGO,
1993. Evidence for volatile male-produced pheromone
in banana weevil Cosmopolites sordidus. Journal of
Chemical Ecology. No. 19: 1905-1916.

BYERS, J. A. 1992. Optimal fractionation and bioassay plans
for isolation of synergistic chemicals: the subtractive-
combination method. Journal of Chemical Ecology.
No. 18(90): 1603-1621.

DICKENS, J. C. 1989. Green leaf volatiles enhance
aggregation pheromone of the boll weevil Anthonomus
grandis. Entomologia Experimentalis et Applicata. No.
52:191-203.

DICKENS, J. C. 2006. Plant volatiles moderate response to
aggregation pheromone in Colorado potato beetle.
Entomologia Experimentalis et Applicata. No. 130:
26-31.

WAY dl ¥ oylad AY W 1 alE slaslow 5 ST

Sy SAS e a3 5 Sl Sl S
bl Cde Ll 2l batasb e S 150 6 50
SLS 5 sl comabe Uly o SS Ol s ool
S DS men AL Lall e ol 13 aled
ogee 3 oS Gedo ol sl latlesl s Rl el 5
Jds Ul e s sl eslinal alS dasb Olgie 40 >
53 pamdan ol S Bl §ydan ol 0T (5,500
5 gl ARl e 3 e G LSl b b 2
Lol amslis 5 calites glailpe aLS 15 sl lulis
sl slaghlasl ool 50 5 plard OS5 i )
b osb A S e el Dl L e o
ALS laiaab 4o, i ol aS Cl el OLAS Lo =
SMS aanb slaa b oS g 5b w3yl Sl 6“(}”‘:}
Rl banslie s bz St s Ghe 5 remd D508 Lol
N e BBl 5 o o0 b 0 e uld aLS (sladasl
s pesle s 5 St (gl (SHSdr Ol op 2t
53 el bl gloa oy .(Mohammadpour, 2005) 55
5L e 48 el o313 0L Dl gin B0 (slagL
osb s 2SS s Ly alie s S O 51 ey
sl sk P e e S 5 e Ul e
LA Ssay,b slaa 5 5 (R ferrugineus) P
KLY Ol g5 o el ol @L"J 4 4> ¢ L (Faleiro, 2005)
= (Additive) i1l 31 S slls O olS 650 (5 5
Olyme am Sas ol cools S 5 05 % S5

S SRl
CJL_:L:.E;J otil'_w.i‘ rj_bu Q\)L_(&.h 6L_AQ.L9L_WA )‘
5 S smmms 3l edige Ul o5 4 iy (53,5L5S
Llos g (K0 Gods ol plil 3 oS s Aol (BT

25 SRl



Acythopeus curvirostris persicus 33\ 0 5b 5 g 53 owizr o 515, 10168 5 ) desee Y.

ELLER, F. J.,, R. J. BARTELT, B. S. SHASHA, D. J.
SCHUSTER, J. H. DAVIS, and C. A. SUTHERLAND,
1994. Aggregation pheromone for the pepper weevil.
Anthonomus eugenii Cano. :identification and field
activity. Journal of Chemical Ecology. No. 20: 1537-
1555.

ERBILGIN, N. and K. F. RAFFA, 2000. Effects of host tree
species on attractiveness of tunneling pine engravers,
Ips pini (Coleoptera: Scolytidae), to conspecifics and
insect predators. Journal of Chemical Ecology. No. 26:
823-840.

FALEIRO, J. R. 2005. Pheromone technology for the
management of red palm weevil Rhynchophorus
ferrugineus Olivier ( Coleoptera : Rhynchophoridae )-
A key pest of coconut. Technical Bulletin. No. 4: 25-
40.

FAUSTINI, D. L., W. L. G. GIESE, J. K. PHILLIPS and W.
E. BURKHOLDER, 1982. Aggregation pheromone of
the male granary weevil, Sitophilus granaries (L).
Journal of Chemical Ecology. No. 8: 679-687.

GADI, V., P. REDDY and A. GUERREO, 2004. Interactions
of insect pheromones and plant semiochemicals. Plant
Science Journal. No. 9(5): 253-261.

GHAVAMI, A. 1969. Melon weevil, Acythopeus curvirostris
Persicus Thompson. Journal of Applied Entomology
and Phytopathology. No. 21: 60-67. (in Persian with
English summary).

GIBLIN-DAVIS, R. M., A. C. OEHLSCHLAGER, A.
PEREZ, G. GRIES, R. GRIES, T. J. WEISSLING, C.
M. CHINCHILA, J. E. PENA, H. D. HALLET, J. R.
PIERCE and L. M. GONZALES, 1996. Chemical and
behavioral ecology of palm weevils (Curculionidae:
Rhynchophorinae). Florida Entomologist. No. 79(2):
153-167.

HALLET R. H. 1996. Aggregation pheromone of coleopteran
pest of palms. Ph.D thesis.University of Toronto.220
pp.

HAPP, G. M. and J. WHEELER, 1969. Bioassay, preliminary
purification, and effect of age, crowding, and mating
on the release of sex pheromone by female Tenebrio
molitor. Annals of the Entomological Society of

America. No. 62: 848-851.

HARDEE, D. D., W. H. CROSS and E. B. MITCHEL, 1969.
Male boll weevil are more attractive than cotton plants
to boll weevil. Journal of Economic Entomology. No.
62: 160-165.

HEIDIN, P. A., J. A. PAYNE, T. L. CARPENTER and W.
NEEL, 1979. Sex pheromone of the male and female
pecan weevil, Curculio caryae: behavioural and
chemical studies. Environmental Entomology. No. 8:
521-523.

JANSSON, R. F., F. . PROSHOLD, L. J. MASON, R. R.
HEATH and S. H. LECRONE, 1990. Monitoring
sweet potato weevil (Col.: Curculionidae) with sex
pheromone: effects of dosage and age septa.Tropical
pest Management. No. 36: 263-269.

LANDOLT, P. J. and T. W. PHILLIPS, 1997. Host plant
influences on sex pheromone behaviour of
phytophagous insects. Annual Review of Entomology.
No. 42: 371-391.

MOHAMMADPOUR, K. 2002. Investigation on
development of control methods of Date palm fruit
stalk borer, Oryctes elegans Prell., by semiochemicals.
M.Sc. Thesis. Faculty of Agriculture, Shahid Chamran
university of Ahvaz. 81 pp. (in Persian with English
summary).

MOHAMMADPOUR, K. 2005. Study on the possibility
effect of the pheromone release rate, trap shape and
different plant baits on the attraction and trapping of
red palm weevil, Rhynchophorus ferrugineus
Oliv.(Col.: Dryophthoridae). Agricultural research and
education organization.16 pp. (in Persian with English
summary).

PHILLIPS, J. K. and W. E. BURKHOLDER, 1981. Evidence
for a male —produced Aggregation pheromone in the
rice weevil. Journal of Economic Entomology. No. 74:
539-542.

REDDY, G. V. P. and A. GUERREO, 2004. Interactions of
insect pheromones and plant semiochemicals. Trends
in Plant Science. No. 9: 253-261.

RIVNAY, E. 1960. The life-history of the melon weevil,
Baris granulipennis (Tourn.), in Israel. - Bulletin of
Entomological Research. No.51: 115-122.

ROCHAT, D., A. GONZALEZ, D. MARIAN,



Yo

A VILLANUEVA and P. SAGATTI, 1991. Evidence
for male-produced aggregation pheromone in
Rhynchophorus  palmarum. Journal of chemical
Ecology. No. 17: 1221-1230.

RUIZ-MONTIEL, C., H. GONZALES-HERNANDEZ, J.
LEYVA, C. LLANDERAL-CAZARES, L. CRUZ-
LOPEZ, and ROJAS, J. C. 2003. Evidence for a male-
produced aggregation pheromone in Scyphophorus
acupunctatus Gyllenhal (Coleoptera: Curculionidae).
Journal of Economic Entomology. 96: 1126-1131.

SAID, 1., B. KAABI and D.ROCHAT, 2011. Evaluation and
modeling of synergy to pheromone and plant
kairomone in American palm weevil. Chemistry
Central Journal. No. 5:14.

SEYBOLD, S. J., D. P. W. HUBER, J. C. LEE,
A. D. GRAVES, and J. BHLMANN, 2006. Pine
monoterpenes and pine bark beetles: A marriage of
convenience for defense and chemical communication.
Phytochemical Review. No. 5: 143-178.

THOMPSON, R. T. 1973. Preliminary studies on the
taxonomy and distribution of the melon weevil,
Acythopeus curvirostris (Boheman) (including Baris
granulipennis (Toumier)) (Coleoptera, Curculionidae).
Bulletin of Entomological Research. No. 63: 31-48.

TINZAARA, W., M. A. DICKE, J. A. VANLOON and S.
CLIFFORD, 2003. Different bioassays for
investigating orientation responses of the banana

weevil,Cosmopolites sordidus,show additive effects of

WAY dl ¥ oylad AY W 1 alE slaslow 5 ST

host plant volatiles and a synthetic male-produced
aggregation pheromone. Entomologia Experimentalis
et Applicata. No. 106: 169-170.

TUMLINSON, J. H., R. C. GUELDNER, D. D. HARDEE,
A. C. THOMPSON, P. A. HEDIN and J. P.
MINYARD, 1970. The boll weevil sex attractant. In M
Beroza [ed.]. Chemicals Controlling Insect Behavior.
pp. 44-59.

WALGENBACH, C. A., J. K. PHILLIPES, D. L. FAUSTINI
and W. E. BURKHOLDR, 1983. Male—produced
aggregation pheromone of the maize weevil, Sitophilus
zeamais, and interspecific attraction between three
Sitophilus species. Journal of Chemical Ecology. No.
9: 831-841.

WEISSLING, T. J., R. M. GIBLIN-DAVIS, G. GRIES, R.
GRIES, Al. PEREZ, H. D. PIERCE and A. C.
OEHLSCHLAGER, 1994. Aggregation pheromone of
palmetto weevil, Rhynchophorus cruentatus (F.)
(Coleoptera: Curculionidae). Journal of Chemical
Ecology. No. 20: 505-515.

WILLIAM, T., M. DICKE, A. VAN HULS, J. A. VAN
LOON and C. S. GOLD, 2003. Different bioassays for
investigating orientation responses of the banana
weevil, Cosmopolites sordidus, show additive effects
of host plant volatiles and a synthetic male-produced
aggregation pheromone. Entomologia Experimentalis

et Applicata. No. 106: 169-170.



Acythopeus curvirostris persicus 33\ 0 5b 5 g 53 owizr o 515, 10168 5 ) desee

VoV



