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Table 1. Mean developmental time (£ SE) (Day) of Oenopia conglobata contaminata by feeding on
pomegranate green aphid (Aphis punicae) at different temperatures in laboratory conditions

stages

Stages Temperature (°C)
225 25 275 30 325
Egg 4.17+0.065 3.43+0.04° 3.13+0.088° 3+0.057° 2.32+0.157¢
1% larval instar 2.86+0.087° 2.7+0.17° 2.53+0.27® 2.0£0.057™ 1.8+0.208°
2" larval instar 2.3+0.115° 2.1+0.115° 1.62+0.064° 1.4+0.057™ 1.26+0.12°
3" Jarval instar 2.41+0/048% 2.11+0.133% 1.98+0.225° 1.75+0.629° 1.4+0.23°
4" larval instar 3.74+0/00° 3.33+0.00°  3.007+0/00" 2.73+0.00™ 2.28+0.00°
Prepupa 1.0+0/00? 1.0+0/00% 1.0+0/00° 1.0+0/00% 1.0+0/00°
Pupa 4.04+0.041*  3.67+0.125"  3.45+0.117° 2.48+0.189° 2.47+0.04°
Larval period 11.31+0.064*  10.25£0.28"°  9.15+0.315™  7.88+0.948%  6.74+0.495"
Total immature 20.37+0.079°  18.31£0.331®  16.39+0.231"°  14.34+1.17°  11.74+1.16"
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Table 2- Mortality (%) of Oenopia Conglobata contaminata by feeding on Aphis punicae under
laboratory conditions

Stages Temperature (°C)

22.5 25 27.5 30 32.5
Egg 34.36 31.66 28.73 26.7 34.31

1* larval instar 0.0 0.0 0.0 0.0 0.0

2" larval instar 3.3 9.0 2.3 7.8 0.0

3" larval instar 14 6 10 0.0 0.0

4" larval instar 4.7 7.0 9.0 8.9 6.0

Prepupa 3.7 4.1 0.0 13.6 7

Pupa 0.0 0.0 0.0 0.0 0.0
Total immature stages 60.23 57.76 50.88 57.18 48.01
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Figure 1. Developmental rate of Oenopia conglobata contaminata for stages of: 1. Egg; 2. 1% larval
instar; 3.- 2 larval instar; 4. 3" larval instar; 5. 4™ larval instar; 6. Pupa 7. Larval stage; 8.- Total
immature stage. The blue points in figure are the observed points and the regression line is obtained.



) WAY Lo OF oyl F W o alS DT Sl

References

Alinaghizadeh, A. 2011. Faunistic survey of ladybirds (Coccinellidae) in Kerman Msc. Thesis of
Agricultural Entomology, Vali-e-Asr University, 111 pp. (in Farsi).

Arnold, C. Y. 1959. The determination and significance of the base temperature in a linear heat unit
system. Proceedings of the American Society for Horticultural Science, 74: 430-445.

Asghari, F., Samih, M. A., and Mahdian, K. 2012a. Some biological characteristics of Hippodamia
variegata (Goeze) reared on Brevicoryne brassicae L. and eggs of Ephestia kuehniella Zeller.
Biological Control of Plant Pest and Diseases 1: 19-27. (in Farsi).

Asghari, F., Samih, M. A., Mahdian, K., Basirat, M. and lzadi, H. 2012b. Effects of temperature
on some biological characteristics of Hippodamia variegata (Goeze) reared on common
pistachiopsylla Agonoscena pistaciae Burckhardt and Lauterer and angoumois grain moth,
Sitotroga crealella Olivier in laboratory conditions. Plant Protection Science 42(1): 137-149. (in
Farsi).

Atlihan, R. M. and Kaydan, B. 2002. Development, survival and reproduction of three coccinellids
feeding on Hyalopterus pruni (Geoffer) (Homoptera: Aphidadae). Turkish Journal of
Agriculture 26, 119-124.

Baki, M. A. A., and Ahemed, M. S. 1985. Ecological studies on olive psyllid Euphyllura straminea
log at Mosul Region with special reference to its natural enemies. Iraq. Journal of Agricultural
Science 3 (1): 14.

Bagheri, M. R. and Mossadegh, M. S. 1995. The faunistic studies of Coccinellidae in Charmahal
Bakhtiari province. In: Proceeding of the 10" plant protection congress of Iran, Kerman, Iran. pp.
308. (in Farsi).

Bayhan, E., Bayhan, O., Ulusoy, M. R. and Brown, J. K. 2005. Effect of temperature on the
biology of Aphis punicae (Passerini) (Homoptera: Aphididae) on pomegranate. Environmental
Entomology 34, 22-26.

Bernal, J. and Gonzalez, D. 1993.Temperatures requirements of four parasites of the Russian wheat
aphid, Duraphis noxia. Entomologia Experimentalis et Applicata 69: 173-182.

Campbell, A., Frazer, B. D. Gilbert, N. Gutierrez, A. P. and Mackauer, M. 1974. Temperature
requirements of some aphids and their parasites. Journal of Applied Ecology 11: 431-438.

Chen, H. Q. 1982. A preliminary observation on Alrica sp. Kunchong Zhishi 19(6): 21-23.

Chi, H. 1990. Timing of control based on the stage structure of pest population: A simulation
approach. Journal of Economic Entomology 83, 1143-1150.

Davidson, J. 1994. On the relationship between temperature and rate of development of insects at
constant temperature. Journal of Animal Ecology 13:26-38.

Dent, D. R. and Wratten, S. D. 1986. The host-plant relationships of apterous virginoparae of the
grass aphid Metopolophium festucaecerealium. Annals of Applied Biology 108: 567-576.

Dezianian, A. and Sahragard, A. 2000. Investigation on natural enemies of the pistachio psyllid,
Agonoscena pistaciae in Damghan- Iran. Proceeding of the 14™ Iranian Plant Protection Congress,
Isfahan University of Technology-Iran, pp. 270 (in Farsi).

Elbert, T. A. and Cartwright, B. 1997. Biology and ecology of Aphis gossypii (Glover) (Homoptera:
Aphididae). Society of Southwestern Entomologists 22: 116-145.

Elhabi, M., Sekat, A., Elljad, L. and Boumezzoush, A. 2000. Biology, Hippodamia variegata
(Goeze) (Col.: Coccinellidae) et possibilities de son utilization control Aphis gossypii (Glover)
(Homoptera: Aphididae) Sous Serres de Concomber. Journal of Applied Entomology 124: 365-
374.

Erkin, E. 1983. Investigations on hosts distribution and efficiency of natural enemies of the family
Aphididae (Homoptera) harmful to pome and stone fruit trees in Izmir province of Aegen
Region.Turkye Bilki Koruma Dergisl 7(1):29-49.

Fatemi, H. 1982. The predators fauna of Esfahan. Journal of Plant Pests and Diseases 50: 21- 25
(in Farsi).


http://sswe.tamu.edu/

S5 9AiiS s Slaaminl 3 S s 0L 5 5, g

Jafari, R. and Vafaei Shoushtari, R. 2009. Effect of different temperatures on life developmental
stages of Hippodamia variegata (Goeze) (Col., Coccinellidae), feeding on Aphis fabae (Scopoli)
(Hem.,Aphididae). Journal of Entomological Research 1(4), 289-297. (inFarsi).

Jafari, R., Kamali, K. and Ostovan, H. 2008. Biology of Hippodamia variegata (Goeze) (Col.:
Coccinellidae) in laboratory conditions. Proceeding of the 18" Iranian Plant Protection Congress,
Hamedan-Iran, pp. 446 (in Farsi).

Jalali, M. A. 2001. Study of food consumption in lady beetles of the common pistachio psyllid,
Agonoscena pistaciae in Rafsanjan and compiling a life table in controlled conditions. MSc
Thesis, University of Shiraz, (in Farsi).

Hodek, 1. 1973. Biology of Coccinellidae.Czechoslovak Academy of Science Prague, 260 pp.

Hu, L. X,, Chi, H., Zhang, J., Zhou, Q. and Zhang, R. J. 2010. Life table analysis of the
performance of Nilaparvata lugens (Hemiptera: Delphacidae) on two wild rice species. Journal of
Economic Entomology 103, 1628-1635.

Ikemoto, T. and Takai, K. 2000. A new linearized formula for the law of total effective temperature
and the evaluation of line-fitting methods with both variables subject to error. Environmantal
Entomology 29(4): 671-682.

Kalantari, A. A. and Sadeghi, E. 2000. Investigation survey of ladybirds and determination of
prevalent species in dry orchard almond in west Khorasan province. Proceeding of the 14™ Iranian
Plant Protection Congress, Isfahan University of Technology-Iran, pp. 271 (in Farsi).

Katsarou, 1., Margaritopoulos, J. T., Tsitsipis, J. A., Dionyssios, Ch. and Zarpas, K. D. 2005.
Effect of temperature on development, growth and feeding of Coccinella septempunctata and
Hippodamia convergens reared on the tobacco aphid, Myzus persicae nicotianae. Biocontrol 50:
565-588.

Kontodimas, D. C. and Stathas G. J. 2004. Phenology, fecundity and life table parameters of the
predator Hippodamia variegata (Goeze) reared on Dysaphis crataegi. Biocontrol 50: 223-233.

Lamp, R. J. 1992. Development rate of Acyrthosiphom pisum (Homoptera: Aphididae) at low
temperatures: Implications for estimating rate parameters for insects. Environmental Entomology
21:10-19.

Mehrnejad, M. R. 2000. Four ladybirds, as important predators of the common pistachio psylla,
Agonoscena pistaciae. Proceeding of the 14™ Iranian Plant Protection Congress, Isfahan University
of Technology-Iran, p. 101 (in Farsi).

Mehrnejad, M. R. and Jalali, M. A. 2004. Life history parameters of the coccinellid beetle,Oenopia
conglobata contaminata. Biocontrol Science and Tecnology. 14:7 701-711.

Miller, J. C. 1992. Temperature-dependent development of the convergent lady beetle (Coleoptera:
Coccinellidae). Environmental Entomology 21: 197-201.

Mohammadbeigi, A. 2000. Natural enemies of the walnut aphids in Qazvin region. Proceeding of the
14th Iranian Plant Protection Congress, Isfahan University of Technology, pp. 273 (in Farsi).

Mojib HaghGhadam Z., Jalali Sandi, J., Sadeghi, S. E. and Uosefpoor, M. 2009.Introduction of
lady beetle,Oenopia conglobata (L.) as predator of ulmus aphid Tinocallis saltans (Nevsky) in
Guilan province and biology of ladybeetle in laboratory conditions. Journal of Biology of Iran
22(2): 363-371 (in Farsi).

Mokhtari, B. 2011.Biology and efficiency of Oenopia conglobata contaminata (Menetries)
(Col:Coccinellidae) on Myzus persicae (Sulzer) under laboratory condition. Msc. Thesis of
Agricultural Entomology, Vali-e-Asr University, (in Farsi).

Molashahi, M., Sahragard, A. and Hosseini, R. 2002. Growth index of Hippodamia variegata
(Goeze) (Col.: Coccinellidae) in laboratory conditions. Proceeding of the 15" Iranian Plant
Protection Congress, Kermanshah-Iran, pp. 338 (in Farsi).

Obrycki, J. J. and Tauber, M. J. 1982. Thermal requirements for development of Hippodamia
convergens (Coleoptera: Coccinellidae). Annls of the Entomology Society of America 75: 678—
683.

Obrycki, J. J. and Candy, J. O. 1990. Suitability of three prey species for Nearctic population of
Coccinella septempunctata, Hippodamia variegata (Goeze) and Propylea quatuorordecimpunctata
(Col.: Coccinellidae). Journal of Economic Entomology 83: 1292-1297.



vV WAF Il o o les oF dor ¢ ol BT Sl

Rebolledol, R., Sheriff, J., Parra, L. and Aguilera, A. 2009. Life, seasonal cycles, and population
fluctuation of Hippodamia variegata (Goeze) (Coleoptera: Coccinellidae), in the centralplain of La
Araucania Region Chile. Chillian Journal Agricultural Research 6(2): 292-298.

Rodriguez-Saona, C. and Miller, J. C. 1999. Temperature-dependent effects on development,
mortality and growth of Hippodamia convergens (Coleoptera: Coccinellidae). Environmental
Entomology 28: 518-522.

Sadeghi, S. A. 1991. The faunistic survey predator and dominant species in alfalfa fields in
Karaj.MSc.Thesis of Agricultural Entomology, Tarbiat Modarres University, (in Farsi).

Sadeghi, S. A., Mojib Hagh ghadam, Z., Jalali Sandi, J. and Hajizadeh, J. 2004. Investigation on
the biology of lady beetle Oenopia conglobata (L.) on poplar aphid chitophorus leucomelas
(Koch) in laboratory condotions. Journal of Research and Development Natural Resources 62;
20-24 (in Farsi).

Sadeghi, S. E. and Khanjani, M. 1998. A study of coccinellid fauna in alfalfa fields in Hamadan.
Proceeding of the 13" Iranian Plant Protection Congress, Karaj-Iran, p. 56 (in Farsi).

Saeedi, K. 1998. The coccinellid fauna of alfalfa fields in Boyer Ahmad region. Proceeding of the
13" Iranian Plant Protection Congress, College of Agriculture, Karaj-Iran, pp. 55 (in Farsi).

Samih, M. A. 1993. Morphology and identification of Aphis spp. (Hom.: Aphididae) in cooler region
of southern Isfahan. Shahid Chamran University, Collage of Agriculture, 198 pp. (in Farsi).

Shakeri, M. and Daneshvar, M. 2004. Conference report on the achievements and problems of
management Carob, Ectomyelois ceratoniae. Research Center for Agriculture and Natural
Resources of Yazd, p. 13 (in Farsi).

Sharpe, J. H. and Demichele, D. U. 1997. Reaction kinetics of poikilotherm development. Journal
of Theorical Biology 64: 649-660.

Simova, T. D., Vukovic, M. and Antic, M. 1989. A contribution to the study of ladybird predators of
plant lice (Col.: Coccinellidae). Zastita Bilija 40(1):65-72.

Subramanyan, B. and Hagstrum, D. W. 1991. Quantitative analysis of temperature, relative
humidity, and diet influencing development of the larger grain borer, Prostephanus truncatus
(Horn) (Coleoptera:Bostrichidae). Tropical Pest Management 37: 195-202.

Wagner, T. L., Wu, P. Sharp, J. H., Schoolfield, R. M. and Coulson, R. N. 1984.Modeling insect
development rates: A literature review and application of a biophysical model. Annals of the
Entomology Society of American 77: 208-225.

Wang, Y.H., Liu, B. S., Fu, H .Z. and Gu, L. N. 1984. Studies on the habits and bionomics of
Adonia variegata (Goeze).Insect Knowledge Kunchong Zhishi 21: 19-22.

Yang, P. J., Carey, J. R. and Dowell, R. V. 1994. Temperature influence on the development and
demography of Bactrocera dorsalis in China. Environmental Entomology 23(4): 971-974.



S5 9AiiS s Slaaminl 3 S s 0L 5 5, YA

Plant Pests Research
2014- 4 (3): 25-38

Effect of temperature on biological parameters of Oenopia
conglobata contaminata (Menetries) by feeding on pomegranate
green aphid, Aphis punicae Pass. under laboratory conditions

H. Rounagh® , M. A. Samih®* and K. Mahdian®
1, 2 and 3. Msc. Student of Agricultural Entomology, Associate Professor and Assistant Professor,
Department of Plant Protection, Faculty of Agriculture, Vali-e-Asr University, Rafsanjan, Iran

(Received: Agust 5, 2013- Accepted: March 10, 2014)

Abstract

Characteristics such as lower developmental time, higher fertility and a large body size of natural
enemies as biological control agents are important for their mass rearing. Oenopia conglobata
contaminata (Col.: Coccinellidae) is one of the major predators of pests in the Orchards in Iran. The
effect of five constant temperatures of 22.5, 25, 27.5, 30 and 32.5°C on the development of the
predator by feeding on pomegranate green aphid, Aphis punicae (Hem.: Aphididae) under laboratory
conditions (555 RH and 16L: 8D h) was investigated. The developmental time of O. conglobata
contaminata were 20.37, 18.31, 16.39, 14.34 and 11.74 days on above mentioned temperatures,
respectively. The results showed that developmental time decreased with increasing temperatures. The
lowest mortality was observed at 27.5°C and the lowest survival rate was recorded for eggs whereas
survival of first instars larvae and pupae had the highest survival at above-mentioned temperatures.
The results indicated that there were significant differences for developmental times in different
temperature and moreover, 27.5 to 32.5°Cwere optimum temperatures for the rearing of the lady
beetle. The survival rate was determined to reduce at lower and higher temperatures than optimal.
Lower temperature threshold and thermal constant for egg, total larval period, pupa and egg to adult
by feeding on green pomegranate aphid were 8.32, 8.52, 9.34, 9.34°C and 59.17, 163.93, 56.17,
285.71 degree-day, respectively.
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