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Table 1- Developmental period and mortality of Adalia bipunctata feeding on the common pistachio psylla at different temperatures and under controlled conditions (55+5 %R. H.,

16L:8D)
Temprature Egg development Egg Larve Larve Pupa Pupa Total Total
(c” (days+SE) mortallity development mortallity development mortallity development mortallity
(%) (days+SE) (%) (days+SE) (%) (days+SE) (%)
17.5 4.88+0.04b 23.62 15.88+0.31a 23.63 10+0.21a 9.52 30.86+0.41a 56.57
(n=127) (n=55) (n=42) (n=38)
20 5.017+0.04a 26.02 14.27£0.14b 8.88 8.05+0.0985b 0 27.33+0.17b 33.91
(n=73) (n=45) (n=41) (n=41)
22.5 3.71+0.04c 34.97 11.92+40.14¢ 26.41 6.49+0.15¢ 0 22.12+0.18¢ 61.79
(n=143) (n=53) (n=39) (n=39)
25 2.96+0.04d 3.67 8.13+0.09d 22.05 5.10+0.05d 11.32 16.22+0.12d 37
(n=109) (n=68) (n=53) (n=42)
27.5 2.70+0.02e 4.23 6.59+0.09¢ 10.93 4.39+0.06e 0 13.68+0.08e 15.21
(n=71) (n=64) (n=57) (n=57)
30 2.95+0.07e 36.54 6.86+0.19¢ 12.24 4.11+0.08f 13.95 13.92+40.20e 63.75
(n=104) (n=49) (n=43) (n=37)
325 100" 6.15+0.108f 28.26 3.70+0.09¢ 0
- (n=92) (n=46) (n=33) - -
35 - - - - - - - -
P value F=453.41 - F=610.26 F=432.56 - F=1327.53 -
P=0.001 P=0.001 P=0.001 P=0.001

Means in each column followed by the same letter are not significantly different in one way ANOVA, using LSD-tests at P=0.05.
*46 new image larve (3h old) was transfer to this temprature and experiment was caried out.
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Table 2- Weight of adult Adalia bipunctata feeding on the common pistachio psylla at different temperatures and under controlled conditions (55+5 % r.h.,

16L:8D).
temperature
()
17.5 20 22.5 25 27.5 30 325 P value
Weight of  0.22+8.67 0.17£10.66 +8.83 +10.16 0.19+11.63  0.23£10.20  0.25£10.39
F=28.64
adult g fcde 0.20f 0.18¢ ab be ae P=0.001
(ug+SE) *(n=37) (n=40) (n=39) (n=42) (n=57) (n=34) (n=32) s

Means followed by the same letter are not significantly different in one way ANOVA, using LSD-tests at P=0.05.
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1- Relationship between temperature and rate of development of Adalia bipunctata from egg to adult at constant .Fig
temperatures. Rates were computed as reciprocals of developmental periods in days (sample sizes (n) are given in Table 1)
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2- Daily oviposition of the two spotted ladybird, Adalia bipunctata feeding on the common pistachio psylla in two experiments .Fig
under controlled conditions (27.5°C, 55+5 % r.h., 16L.:8D)

58 Lyl 5 g g e 455 YV/O (6lo3 55 &y S gons o 51 4455 LAdalia bipunctata (S 55 g b S 5 9-Y g
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Table 3- Life table parameters of A. bipunctata feeding on A. pistaciae in 27.5 °C and under controlled condition (% 5545 r.h.,

16L:8D).
'GRR ’Ry o ‘T DT A
291.26 207.75 0.172 30.98 4.024 1.187
'Gross reproductive rate * Generation time
% Net reproductive rate ° Doubling time
® Finite capacity for increase

? Intrinsic rate of increase
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Wy Jyoma Jo sla SIS &S WS o Ol (Mehrnejad, 2003) 515 ¢ 5 (Jalali, 2001) M 558 g
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das o Ol (Mehrnejad & Jalali, 2004; Jalali, 2001) Oenopia conglobata cantominata Linnaeus S jslisS
38 B Gl asss s Vel 5 Ll a4 S5 ol L iy Jpeme Jomw T SIS 53 ol S
Coccinella 11-punctata sS;s0iiS lp b ol & JSose 53 (F Jots) il 3l ool ade
Exochomus nigripennis S;s\isS <l 5 S Hippodamia variegate Goeze s aegyptica Reiche
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Table 4- The comparison of termal constants for development of 6 predatory coccinellids, the natural enemies of the common pistachio psylla,

Agonoscena pistaciae’.
ol t Agonoscena Adalia  Coccinella 11- Exochomus  Hippodamia Oenopia
pisz‘aciae2 bipunctatf punctata  nigripennis variegata4 conglobata
aegyptica contaminata®
Minimum threshold 10.8 13.1 14.02 11.86 14.41 12.76
temperature level
()
Total Termal 232.68 200 166.67 357.14 163.93 200
requarements
(Degree-day)
'Male & Female

*Mehrnejad, 1998; Mehrnejad & Copland, 2006

*Present research

“Jalali, 2001; Mehrnejad et al., 2011; Mehrnejad & Jalali, 2004
Jsdr b el 55 s BB 50 Llg o SO Sl i WU le 108 035 55 e bl ol
(Ware et al., 2008) Ol,Kea 5 Ware 25 53 (O'Neil & Wiedenmann, 1990; Mohaghegh er al., 1999)
S 55 ol Dluxs 5 Slla g Ll 4108 o5 36 Harmonia axyridis Pallas 5 A. bipunctata s y0iis
B8 Dl 055 s Fosn laee sl ol adlllas alad ks S edalie (OIS (55 55 R Ol

2)ls 36 AL bipunctata
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Mehrnejad et al., 2011, ) L3L o (+/YY) H. variegate 5 (+/+AY) Coccinula elegantula Weise «(+/\#) Erichson
f,f.' S LS r‘jw\ Yool Jle s e 0L Sl .(Mehrnejad & Jalali, 2004, Jalali, 2001, Parish, 2011
M. persicae s Aphis pisum Harris 1776 <& &8 55 oldé w50 b laati ps SIS (1) Camex Sl 515
Ol sl 'ij (Arab Hormozabadi, 2005) — ,&  peees ((Jalali et al., 2009) ol /N Y gcdos a4 55 YTV 55
sl Sy Y iy Jsene Je poler e Glaesg Sl RA8 L S p b slalal 53 S siS Coner
Slaad 9> S50l ‘revelierei 3 S5 SRR Ly Comam alsdl 15 &5 (Atiqi Lorestani, 2010) _aze

il g 1S VY 5 AVA 5 s s Jsame o Sl adis L

Z
S Al
rl b S aalllas 3550 SieiS plabid bl 4 0T fse e o350 3l Helmut Fiirsch [ 5ed s )



sl 53 S3aAiiS g,alsls 5 A, 2 les U 10l K 5 eslplag

References:

Arab-Hormozabadi, A. 2005. The influence of common pistachio psylla, Agonoscena pistaciae,
as a prey on biological characteristics of the two spotted ladybird, Adalia bipunctata, in
Rafsanjan. MS. thesis, Shahid Chamran University, Ahvaz, Iran, 90 pp.

Atiqi lorestani, R. 2010. Study of forms abundance, food consumption, development and
reproduction of coccinella beetle, Adalia bipunctata in pistachio orchards and wild pistachio
growing areas of Sirjan. MS thesis, Islamic Azad University, Arak branch, Arak, Iran, 81 pp.

Campbell, A., Frazer, B. D., Gibert, N., Gutierrez, A. P. and Mackauer, M. 1974. Temperature
requirements of some aphids and their parasites. Journal of Applied Ecology, 11: 431-439.

Dixon, A. F. G. and Agarwala, B. K. 2002. Triangular fecundity function and ageing in ladybird
beetles. Ecological Entomology, 27: 433-440.

El Hariri, G. 1966. Laboratory studies on the reproduction of Adalia bipunctata (Col.,
Coccinellidae). Entomologia Experimentalis et Applicata, 9: 200-204.

Ellingsen, L. J. 1969. Fecundity, aphid consumption and survival of the aphid predator Adalia
bipunctata L. (Col., Coccinellidae). Norsk Entomologisk Tidsskrift, 16: 91-95.

Esmail-pour, A. 1998. Distribution, use and conservation of pistachio in Iran. In: Padulosi S. and
A. Hadj-hassan, (eds). Towards a comprehensive documentation and use of Pistacia genetic
diversity in central and west Asia, North Africa and Europe, 16-26. Report of the IPGRI
Workshop, 14-17 December 1998, Irbid, Jordan.

FAO, 2011. Food and Agricultural commodities production. Available in:
http://faostat.fao.org/site/339/default.aspx.

Frechette, B., Dixon, A. F. G., Alauzet, C. and Hemptinne, J. L. 2004. Age and experience
influence patch assessment for oviposition by an insect predator. Ecological Entomology, 29:
578-583.

Hodek, 1. 1973. Biology of Coccinellidae. Dr. W. Junk, The hague, 260 pp.

Hodek, I. and Honek, A. 1996. Ecology of Coccinellidae. Kluwer Academic Publishers,
Dordrecht, 464 pp.

Iperti, G. 1999. Biodiversity of predaceous Coccinellidae in relation to bioindications and
economic importance. Agriculture, Ecosystems and Environment, 74: 323-342.

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 the controlled
condition. M.Sc. thesis, The University of Shiraz, Shiraz. 110 pp.

Jalali, M. A., Tirry, L. and De Clercq, P. 2009. Effect of food and temperature on development,
fecundity and life-table parameters of Adalia bipunctata (Coleoptera: Coccinellidae). Journal of
Applied Entomology, 133: 615-625.

Jervis, M. A. and Copland, M. J. W. 1996. The life cycle. pp 63 - 161. In: Jervis, M. and N. Kidd
(eds), Insect Natural Enemies, Chapman and Hall, London. 491 pp.

Kariluoto, K. T. 1980. Survival and fecundity of Adalia bipunctata (Col., Coccinellidae) and some
other predatory insect species on an artificial diet and a natural prey. Annales Entomologici
Fennici, 46: 101-106.

Lanzoni, A., Accinelli, G., Bazzocchi, G. G. And Burgio, G. 2004. Biological traits and life table
of the exotic Harmonia axyridis compared with Hippodamia variegata and Adalia bipunctata
(Col.: Coccinellidae). Journal of Applied Entomology, 128: 298-306 pp.

Majerus, M. E. N. 1994. Lady birds. Harper Collins, London, 367.

McMullen, R. D. 1967. The effect of photoperiod, temperature and food supply on rate of
development and diapauses in Coccinella novemnotata. The Canadian Entomologist, 99: 578-
586.

Mehrnejad, M. R. 1998. Evaluation of the parasitoid Psyllaephagus pistaciae (Hym.: Encyrtidae)
as a biocontrol agent of the common pistachio psylla, Agonoscena pistaciae (Hem.: Psylloidea).
Ph. D. Thesis, the University of London, 271pp.

AR



ONY=aY) \TAY e O oled & oo i Slidew amass aslihas

Mehrnejad, M. R. 2001. The current status of pistachio pests in Iran. Cahiers Options
Méditerranéennes, 56: 315-322.

Mehrnejad, M. R. 2002. Bionomics of the common pistachio psylla, Agonoscena pistaciae, in
Iran. Acta Horticulturae, 591: 535-539.

Mehrnejad, M. R. 2003. Pistachio psylla and other major psyllids of Iran. Agricultural Research
and Education Organization. Tehran, Iran, 116 pp.

Mehrnejad, M. R. 2010. Potential biological control agent of the common pistachio psylla,
Agonoscena pistaciae (Hem.: Psylloidea). Entomofauna, 31: 317-340.

Mehrnejad, M. R, and Copland, M. J. W. 2006. Biological parameters of parasitoid
Psyllaephagus pistaciae and its host Agonoscena pistaciae in relation to temperature. Journal of
the Entomological Research Society, 8: 1-20.

Mehrnejad, M. R. and Jalali, M. A. 2004. Life history parameters of the coccinellid beetle,
Oenopia conglobata contaminata, an important predator of the common pistachio psylla,
Agonoscena pistaciae (Hemiptera: Psylliodea). Biocontrol Science and Technology, 7: 701-711.

Mehrnejad M.R, Jalali, M.A. and Mirzaei R. 2011. Abundance and biological parameters of
psyllophagous coccinellids in pistachio orchards. Journal of Applied Entomology 135, 673-681.

Mohaghegh, J., Tirry, L. and De Clercq, P. 1999. Effects of rearing history and geographical
origin on reproduction and body size of the predator Podisus nigrispinus (Heteroptera:
Pentatomidae). European Journal of Entomology, 96: 69-72.

Montes, F. 1970. Biologi “a y morfologi“a de Eriopis connexa Germar 1824 y de Adalia bipunctata
Linnaeus 1758 (Coleoptera), Vol. 10. Publicaciones del Centro de Estudios Entomolo” gicos,
Universidad de Chile, Santiago de Chile, 43-56.

Musser, F. R. and Shelton, A. 2003. Predation of Ostrinia nubilalis (Lepidoptera: Crambidae)
eggs in sweet corn by generalist predators and the impact of alternative foods. Environmental
Entomology, 32: 1131-1138.

Obrycki, J. J. and Taubexr M. J. 1981. Phenology of three coccinellid species: thermal
requirements for development. Annals of Entomological Society of America, 74: 31-36.

Omkar, P. A. and Prevez, A. 2005. Ecology of two spotted ladybird, Adalia bipunctata: a review
Journal of Applied Entomology, 129: 465-474.

O’Neil, R.J. and Wiedenmann R.N. 1990. Body weight of Podisus maculiventris (Say) under
various feeding regimens. Canadian Entomologis, 122: 285-294.

Parish, H. 2011. An investigation on food consumption, development and reproduction of the
coccinella beetle, Coccinella elegantula by feeding on Agonoscena pistaciae and Aphis
craccivora. MS thesis, Islamic Azad University, Jahrom branch, Jahrom, Iran, 87 pp.

Peterson, A. 1964. Entomological Techniques. 10™ ed. Edwards Brothers, INC. USA, 435p.

Putman, W. L. 1964. Occurrence and food of some coccinellids (Coleoptera) in Ontario peach
orchards. The Canadian Entomologist, 96: 1149-1155.

Smith, B. C. 1965. Effect of food on the longevity, fecundity and development of adult
coccinellids (Col., Coccinellidae). Canadian Entomologist, 97: 910-919.

Van Lenteren, J. C. and Woets, J. 1988. Biological and integrated control in greenhouses.
Annual Review of Entomology, 33: 239-269.

Ware, R. L., Yguel, B. and Majerus, M. E. N. 2008. Effects of larval diet on female reproductive
output of the European coccinellid Adalia bipunctata and the invasive species Harmonia
axyridis (Coleoptera: Coccinellidae). European Journal of Entomology, 105: 437-443.

Zoharry, D. 1995. The genus Pistacia L. In: Padulosi, S., T. Caruso and E. Barone (eds),
Taxonomy, distribution, conservation and uses of Pistacia genetic resources. Report of a
workshop, 29-30 June 1995, Palermo, Italy. IPGRI, Rome, Italy, pp: 1-11.



Journal of Entomological Research Islamic Azad University, Arak Branch
ISSN 2008-4668

www.entomologicalresearch.ir

Volume 6, Issue 1, pages: 97-112

Effects of temperature on development, fecundity and life table
parameters of Adalia bipunctata (Col: Coccinellidae), the predator of
Agonoscena pistaciae (Hom,:Aphalaridae.)

N. Vahabzadeh"', M. R. Mehrnejadz, Sh. Goldasteh’

1-Department of Entomology, Islamic Azad University, Arak Branch, Arak, Iran
2- Associate Professor Pistachio Research Institute, Rafsanjan, Iran
3- Associate Professor Entomology Department, Agricultural faculty, Islamic Azad University, Arak, Iran

Abstract

The common pistachio psyllid, Agonoscena pistaciae, is known as a key pistachio pest in Iran.
The two spotted coccinellid, Adalia bipunctata was reported as a psyllophagous beetle and the
most abundant predator in pistachio plantations of Rafsanjan, south of Iran. The present research
was carried out to examine the influence of temperature on biological parameters of A. bipunctata
using psyllid nymphs as diet and under controlled conditions e.g., constant temperatures (ranged
from 17.5 to 35°C), 55+5% r.h. and 16L:18D. The reproduction, developmental thresholds, thermal
constant and the intrinsic rate of natural increase of this ladybird were all tested. The lower
threshold for A. bipunctata while fed on nymphs of A. pistaciae was estimated 13.1. Thermal
constant for development of this ladybird from egg to adult was obtained 200°DD (Degree-Day)
while reared on nymphs of A. pistaciae. The intrinsic rate of natural increase (r,) and finite
capacity for increase were obtained 0.172 and 1.19 respectively. Based on present results, A.
pistaciae is considered as a suitable diet for this ladybird.
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