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iz S Sl eslizal ol SBT3 IS 53 e S IS sl 3 SIS (g3 lS e )
SIS s ST Sla S en el Mot S5 S 50 e Bl i b alis 53 b
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1- Intraguild predation
2- IG- predator

3- IG- prey

4- Extraguild prey

5- Top- down
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1- Shapiro- Wilcoxon
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s P<vnn)) sg basles ol 5l i slesa E. balteatus p3e oY syl ol 5 anbaed Ll Ll
Cexds > H.ovariegata g o oY lls lasles U gols pme M 5 S Jles (Y sds) (F= YANYS
@l 5 el s - s H. variegata £33 O oY e cbajles ULl sl s s slese o8
DS G JialS s b SIS ol eslinal e 5 e S dse mmld cpl sy OLES (6l e M
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(H. variegata 3 E. balteatus) O\ £ )\Ks Cilises sl las 55 s IS 3l a2d sl okl ol 5 Kle -\ Jgusr
Table 1- Number of killed aphids at the various treatments (E. balteatus & H. variegata) (Mean+SE)

Treatment Replication Mean+SE

E. balteatus (L) 10 93.400 £ 1.47°
H. variegata (Ls) 10 92.400 +0.88*°
E. balteatus (L3)+H. variegata (L3) 10 91.500 £ 1.44*
E. balteatus (L;)+H. variegata (L) 10 81.700 +1.71°
H. variegata (L) 10 78.500 + 1.63°

*Different letter in the same column are significantly different at p < 0.01

pl5 Conss 5> (H.variegata s E. balteatus) L SIS 36 5ol SIS e s el 5550 5 ol sdalice olie avslis =Y Jsi

Table 2- Comparison of the expected and observed proportions of killed aphid and effect of Predator
(H. variegate & E. balteatus ) in combined situations

Treatment Observed proportion Expected proportion Effect of treatment
E. balteatus (L;)+H. variegata (L3) 91.500 ¢ 99.49° Reduction
E. balteatus (L;)+H. variegata (L) 81.700 ¢ 99.58 * Reduction

*Different letter in the same column are significantly different at p < 0.01

ol X a ol pllrans RS 53 e e ile B balteatus gy o 55Y odel Consay s il
O S350 5 A s oo (o 95l 5 0,008 50 5 leSas Hovariegata o s o 55 5lad 4 ol Jles
ol Sk oS s E. balteatuts p g o 55¥ 035 501 5L S dalpd 5 s S5 S (gl e
£33 oY w el cell YY b oy b Lislesl 5 acy3e Wl & s E. balteatus £33 (o Y
ol ode il s el led o 8 e (g 2i Megoura viciae Buckt ad jls gsxe Oy soas H. axyridis S 551548
Vi ¢ Szl Y5 alax 51 (Alhmedi et al., 2010) £i55 o FalylS S350 2 5 Al o -Se Sl aai )
055 SIS absesl 5 Siosn enss dob 53 35,5 il OF 4l o 4 A oYl a2l G jan

JA[S )_9.194.: b )L{..f: cJ}\ )&i MJ‘ jb%ﬁ}))}}'ﬂf}:& 4.:E balteatus ‘_;LAJJ‘Y.L:@J@LL: ‘_;\4:...«:)

1- Enhancement

o0



..Episyrphus balteatus (Dip.: Syrphidae) 3,155 Ko S o (5 S K5 i 01 Ken 5 255 g sl

S slao 5 p 5o 4 di Cand s Lol Ll e BL ol dlme (glate sy Ll and 51 &S5 b (LS o 5 03 S e
S3 onl s o By e 538 0 Dpas Lall g | IS SO 5 sy Sl ad 5 b e 55Y
o |y Gt Ol 538 o Gyme JulS jsbay 5 il > 1) 355 Jyl LS ki Hoovariegata 5, oS <ol
Llawsls Oy &5 (Dixon et al., 1997) @L"., Lol rL>u\ Slaline (esed Slaalie) 5sel o0 IS a5l adss
Dde (S e St 258 0 Sl LA 0o pl 5 LS G ieme | IS plad g Lled lptand slas s
S ol ¢l sl S E. balteatus sy N adss g olple ol cdllas W3l ozl @ SYSb
S 25 bl L i SIS e oS SIS 0SS Sles ey (b S Soben e e
el

H. variegata ¢ 3> YL Ol o155 22,8 55 E. balteatus p s oo Y IS Hoss gaS e bdad; s
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1- Alarm pheromone

ov



..Episyrphus balteatus (Dip.: Syrphidae) 3,155 Ko S o (5 S K5 i 01 Ken 5 255 g sl

References

Alhmedi, A., Haubruge, E. and Francis, F. 2010. Intraguild interactions and aphid predators: biological
efficiency of Harmonia axyridis and Episyrphus balteatus. Journal of Applied Entomology. 134(1):
33- 44.

Dixon, A. F. G., Hemptinne, J. L. and Kindlmann, P. 1997. Effectiveness of ladybirds asbiological control
agents: patterns and processes. Entomophaga, 42: 71-83.

Gardiner, M. M. and Landis, D. A. 2007. Impact of intraguild predation by adult Harmonia axyridis (Col-
eoptera: Coccinellidae) on Aphis glycines (Hemiptera: Aphididae) biological control in cage studies.
Biological Control, 40: 386-395.

Hagen, K. S., Mills, N. J., Gordh, G. and McMurtry, J. A. 1999. Terrestrial arthropodpredators of insect
and mite pests, pp: 383-503. In Bellows, T. S. and Fisher, T. W. (eds.), Handbook of biological con-
trol. San Diego, CA.

Hindayana, D., Meyhofer, R., Scholz, D. and Poehling, H. 2001. Intraguild Predation among the Hoverfly
Episyrphus balteatus de Geer (Diptera: Syrphidae) and other Aphidophagous Predators. Biological
Control, 20: 236- 246.

Holt, R. D. and Polis, G. A. 1997. A theoretical framework for intraguild predation. American Naturalist,
147: 396-423.

Hosseini, M. 2009. The effect of host plant quality and aphid alarm pheromone on interactions among the
herbivore and its predators. Ph.D dissertation, University of Tehran, pp: 56-66.

Hosseini, M., Ashouri A., Enkegaard, A., Weisser, W. W., Goldansaz, S. H., Mahalati, M. N. and Sar-
raf Moayeri, H. R. 2010. Plant quality effects on intraguild predation between Orius laevigatus and
Aphidoletes aphidomyza. Entomologia experimentalis et Applicata, 135: 208-0216

Janssen, A., Montserrat, M., Rislambers, R. H., Deroos, A. M., Pallini, A., and Sabelis, M. W. 2006.
Intraguild predation usually does not disrupt biological control. Trophic and guild interactions in bio-
logical control, pp: 21-44.

Janssen, A., Sabelis, M. W., Magalhaes, S., Montserrat, M. and Hammen, T. V. 2007. Habitat structure
affects intraguild predation. Ecology, 88(11): 2713-2719.

Lucas, E., Gagne, 1. and Coderre, D. 2002. Impact of the arrival of Harmunia axyridis on adults of Coc-
ciella septempunctata and Coleomegilla maculate (Coleoptera: Coccinellidae). European Journal of
Entomology, 99: 457- 463.

Lucas, E. 2005. Intraguild predation among aphidophagous predators. European Journal of Entomology,
102: 351- 364.

Mullera, B. C. and Brodeur, J. 2002. Intraguild predation in biological control and conservation biology.
Biological Control, 25: 216-223.

Nault, L. R., Edwards L. J. and Styler, W. E. 1973. Aphid alarm pheromones: secretion and reception.
Environmental Entomology, 2: 101-105.

Noia, M., Borges, 1. and Onofre Soares, A. 2008. Intraguild predation between the aphidophagous ladybird
beetles Harmonia axyridis and Coccinella undecimpunctata (Coleoptera: Coccinellidae): The role of
intra and extraguild prey densities. Biological Control, 46: 140-146.

Polis, G. A., Myers, C. A. and Holt, R. D. 1989. The ecology and evolution of intraguild predation: poten-
tial competitors that eat each other. Annual Review of Ecology, Evolution, and Systematics, 20: 297-
330.

Rebolledo, R., Sheriff, J., Parra, L. and Aguilera, A. 2008. Life, seasonal cycles, and population fluctua-
tion of Hippodamia variegata (Goeze) (Coleoptera: Coccinellidae), in the central plain of La Arauca-
nia Region, Chile. Chilean Journal of Agricultural Research, 6: 292-298.

SAS Institute. 1999. SAS/Stat user’s guide, version 8.02 for windows, Cary, NC.

Sih, A., Englund, G. and Wooster, D. 1998. Emergent impacts of multiple predators on prey. Trends in
Ecology and Evolution, 13: 350-355.

Soluk, D. A. 1993. Multiple predator effects: predicting combined functional response of stream fish and
invertebrate predators. Ecology, 74: 219-225.

Tinkeu, L. N. and Hance, T. 1998. Functional morphology of the mandibles of the larvae of Episyrphus
balteatus. International Journal of Insect Morphology and Embryology, 27: 135- 142.

oA



Journal of Entomological Research Islamic Azad University, Arak Branch

ISSN 2008-4668

www.entomologicalresearch.ir

Volume 5, Issue 1, pages: 51-59

Multiple predation effects of Episyrphus balteatus (Dip., Syrphidae) and
Hippodamia variegata (Col., Coccinellidae) on Aphis gossypii
(Hem.: Aphididae) population

F. Tavoosi Ajvad"", H. Madadi’, B. Gharali’, M. Kazzazi®

1- Graduated student of Agricultural Entomology, Department of Plant Protection, Faculty of Agriculture,
Bu-Ali Sina University, Hamedan, Iran
2- Assistant professor, Department of Plant Protection, Faculty of Agriculture, Bu-Ali Sina University. Hamedan, Iran
3- Assistant professor, Research Center for Agriculture and Natural Resources, Qazvin, Iran

Abstract

Although herbivores often encounter with many predator types, most experimental predation
studies have focused on the effects of single predator on its prey. Recent researches have presented
new insight about the effects of multiple predators on their preys. The effects of different types of
predators may affect the population of prey in a quite complex way. To perceiving the influence of
combined usage of predators on consumption ratio, we investigated the intraguild predation (IGP)
between 3" instar larvae of Episyrphus balteatus De Geer (Diptera: Syrphidae) with the 2™ and 3™
instar larvae of Hippodamia variegata Goeze (Coleoptera: Coccinellidae) on the sweet pepper
seedlings in the presence of 3-days old nymphs of cotton aphid, Aphis gossypii Glover (Hem.:
Aphididae). Predator rearing and IGP experiments were carried out under laboratory conditions
(224 2°c, 60+10% RH and 16L: 8D photoperiod). The treatments included 2™ and 3™ instar larvae
of H. variegata and 3rd instar larvae of E. balteatus alone, their combinations and control (without
predators). All experiments had 10 replicates. The expected and observed proportions of killed
aphid were calculated for each treatment. Comparison of these proportions indicated that the prob-
ability of aphid predation is reduced in multiple treatments than single usages. In the most cases,
the third instar larvae of E. balteatus alone were more efficient than H. variegata 2™ and 3" instar
larvae both in combined and single situations.
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