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Table 1. Results of logistic regression analysis on different densities of first, second and third instars
of white peach scale parasitized by Prospaltella berlesei

Instars  Coefficient Estimate SE Chi-squares P Value
Constant -1.909 0.325 34.45 <.0001

First Linear 0.082 0.024 11.66 0.0006
Quadratic -0.002 0.0005 17.88 <.0001

Cubic 0.000012 2.913E-6 17.30 <.0001

Constant -0.394 0.259 231 0.1285

Second Linegr -0.002 0.019 0.01 0.9326
Quadratic -0.00009 0.0004 0.07 0.7980

Cubic 3.695E-7 2.127E-6 0.03 0.8621

Constant 0.009 0.259 0.00 0.9713

Third Linea}r -0.042 0.019 4.82 0.0282
Quadratic 0.0007 0.0004 3.83 0.0505

Cubic -4.96E-6 2.193E-6 5.13 0.0235
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Table 2. Estimated parameters by the Rogers equation for Prospaltella berlesei on different densities
of First, second and third instars of white peach scale and parameters estimated by an equation with
indicator variable for different data set: functional response of P. berlesei on different densities of
second and third instars of white peach scale.

Approximate95% CL

Instars Parameter Estimate SE Lower Upper
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Figurel. Functional response of Prospaltella berlesei on different densities of first, second and third
instars of white peach scale

— - - FirstInstar

| |
60 o ~. amaaa Second Instar

Third Instar

Percentage of hosts parasitized

0 20 40 60 80 100 120

Number of hosts

Prospaltella berlesei Lo g ol a1l &5 415 j p3 5093 5 dsl G Loy s Aoy -Y S

Figure 2. Percentage of hosts parasitized by Prospaltella berlesei on first, second and third instars of
white peach scale

References

Alhosseini, S. H. 1998.Toxonomic studies of white peach scale parasitoids and biology of the
dominant species in West Mazandaran. Msc., thesis. The University of Tehran.

Alhosseini, S. H., Kharazi Pakdel, A., Esmaili, M. and Daniali, M. 1998. White peach scale
parasitoids and biology of the dominant species P. berlesei in West Mazandaran. Proceeding of the
13™ Iranian Plant Protection Congress. 23-27 August, Karaj. pp.112.

Bayoumy, M. H., Abd El-Kareim, A. L., Abdel-Salam, A. H., Abdel-Baky, N. F and Schopf, A.
2009. Functional responses of Encarsia perniciosi, Tower and Encarsia citrina, Craw. to



Prospaltella berlesei .5 53\, 5555 b (2S5 0 SKen 5 o OA

Quadraspidiotus perniciosus Comstock in response to temperature. Mansoura University
Journal of Agricultural Sciences 34(9): 9673-9687. .

Bayoumy, M. H. 2011. Functional response of the aphelinid parasitoid, Aphytis diaspidis: Effect of
host scale species, Diaspidiotus perniciosus and Hemiberlesia lataniae. Acta Phytopathologica et
Entomologica Hungarica 46: 101-113.

Bellows, T. S. 1985. Effects of host and parasitoid age on search behaviour and oviposition rates in
Lariophagus distinguendus (Hymenoptera:Pteromalidae). Research in Population Ecology, 27:
65-76 .

Enkegaard, A. 1994. Temperature dependent functional response of Encarsia formosa parasitizing
the poinsettia — strain of the cotton whitefly, Bemisia tabaci , on poinsettia. Entomologia
Experimentalis et Applicata 73: 19-29.

EPPO. 2005. EPPO plant quarantine information retrieval system v4.5 (Dec. 2005).

Erler, F and Tunc, I. 2001. A survey (1992-1996) of natural enemies of Diaspididae species in
Antalya Turkey. Phytoparasitica 29(4): 299-305.

Fransen,J. J. and van Montfort, M. A. J. 1987. Functional response and host preference of Encarsia
formosa Gahan (Hym., Aphelinidae), a parasitoid of greenhouse whitefly 7. vaporariorum
(Westwood) (Hom., Aleyrodidae). Journal of Applied Entomology 103(1-5): 55-69.

Gutierrez, A. P. 1996. Applied population ecology, a supply-demand approach. John Wiley and Sons

Inc., NewYork pp. 300.

Habibian, A. 1991.Some studies on Prospaltella berlesei in biological control on Pseudaulacaspis
pentagona in Guilan province. Applied Entomology and Phytopathology 58 ( 1-2): 69-79 (in
Farsi with English abstract).

Hanks, L. M. 1991. Factors influencing the distribution and abundance of the white peach scale,
Pseudaulacaspis pentagona (Targioni-Tozzetti) (Hom: Diaspididae): host plants and natural.
Dissertation. University of Maryland, College Park, Maryland, USA.

Hassan, N. A., Radwan, S. G. and El-sahn, O. M. N. 2012. Common scale insects (Homoptera:
Coccoidea) in Egypt. Egypt Academy Journal of Biological Sciences 5(3):153-160.

Hassell, M. P. and May, R. M. 1973. Stability in insect host-parasite models. Journal of Animal
Ecology 42: 693-726.

Heraty, J. M., Woolley, J. B and Polaszek A. P. 2007. Catalogue of the Encarsia of the World.
Journal of Hymenoptera Research, 9: 142-169.

Holling, C. S. 1959. Some characteristics of simple types of predation and parasitism. Canadlan
Entomolist, 91: 385-398.

Ischewskii, S. 1990. Introduktion und Anwendung von Entomophagen. Agropromizdat, Moskau S 3—
215.

Juliano, S. A. 2001. Nonlinear curve-fitting: predation and functional response curves. In: Scheiner,
S. M., Gurevitch, J. (Eds.) Design and analysis of ecological experiments. 2nd edition, Oxford
University Press, New York.:178-216.

Liebregts, W. J. M. M., Sands, D. P. A. and Bourne, A. S. 1989. Population studies and biological
control of Pseudaulacaspis pentagona (Targioni-Tozzetti) (Hemiptera: Diaspididae) on passion
fruit in Western Samoa. Bulletin of Entomological Research 79: 163-171.

Mihaljlovie, L. Y. 1983. Effectivness of entomophagous in reduction of noxious coccid population.
Plant protection 34(164): 259-301.

Miller, D. R and Davidson, J. A. 2005. Armored scale insect pests of trees and shrubs. Cornell
University Press. pp.437.

Murdoch, W. W and Briggs, C. J. 1996. Theory for biological control: recent developments.
Ecology 77: 2001-2003.

Murdoch, W. W and Oaten, A. 1975. Predation and population stability. Advances in Ecological
Research 9: 1-131.

Neumann G., Follett P.A., Hollingsworth, R. G. and Leon, J. H. D. 2010. High host specificity in
Encarsia diaspidicola (Hymenoptera: Aphelinidae), a biological control candidate against the
white peach scale in Hawaii. Biological Control 54: 107-113.



o4 WAY Jlo oF ol F il ¢ alS ST Sliios

Nikolskaja, M. and Jasnosch, W. 1966 Apheliniden des europdischen Teils der UdSSR und des
Kaukasus. Science Publishing House, Moskau, S 2—118.

Oetting, R. D. and Chong, J. H. 2007. Functional response and progeny production of the Madeira
mealybug parasitoid, Anagyrus sp. nov. nr. sinope: The effect of host stage preference. Biological
Control 41 (1): 78-85.

Pan, M. X., Guo, S. J., Li, X. L., Ye, Y. B. and Jiang, H. 1990. Recognition of ten parasitoids on
Pseudaulacaspis pentagona in Jiangsu, Zhejiang and Shanghai. Plant Protection 16(4): 47-48.

Patel, K. J., and Schuster, D. J. 1991. Temperature dependent fecundity, longevity, and host-killing
activity of Diglyphus intermedius (Hymenoptera: Eulophidae) on third instars of Liriomyza
trifolii (Burgess) (Diptera: Agromyzidae). Environmental Entomology 20: 1195-1199.

Pedata, P. A and Garonna A. P. 2001. Coexistence of two effective parasitoids of the white peach
scale Pseudaulacaspis pentagona (Hemiptera: Diaspididae): the role of host stage and temperature.
Bulletin of Entomological Research 91(1): 53-59.

Pedata, P. A., Hunter, M. S., Godfray, H. C. J. and Viggiani, G. 1995. The population dynamics of
the white peach scale and its parasitoids in a mulberry orchards in Campnia , Italy Bulletin of
Entomological Research 85: 531-539.

Polaszek, A., Abd-Rabou S. and Huang, J. 1999. The Egyptian species of Encarsia (Hymenoptera:
Aphelinidae): a preliminary review. Zoologische Mededelingen 73 (6):131-160.

Pschorn-Walcher, H. and Heitland, W. 2002. E ine E infiihrung in die Welt der Parasitoide.
Parasitoiden-Online from www.faunistik.net/PONLINE.

Rajabi, Gh. 1989. Insects attacking rosaceous fruit trees in Iran. Publication of plant pests and disease
research Institute, Tehran, pp. 256 (in Farsi).

Rogers, D. 1972. Random search and insect population models. Journal of Animal Ecology 41:
369-383.

Saber, F. M. M., Rawheia, H. R and Sahar, A. A. 2010. Seasonal fluctuation of the white peach
scale insect, Pseudulacaspis pentagona (Targioni) and its associated parasitoid, Aphytis sp. At
Mett-Ghamer, Dakahlyia Governorate, Egypt. Egypt Academic Journal of Biological Sciences 3
(1): 1-9.

Shishehbor, P and Brennan, P. A. 1996. Functional response of FEncarsia formosa (Gahan)
parasitizing castor whitefly, Trialeurodes ricini Misra (Hom., Aleyrodidae). Journal of Applied
Entomology 120 (1-5): 297-299.

Shishehbor, P. and Zandi, N. 2009.Functional and numerical response of Encarsia acaudaleyrodis
Hayat (Hym.: Aphelinidae) parasitizing Bemisia tabaci Gennadius (Hom.: Aleyrodidae). The 5th
International Bemisia Workshop. 9 November. South China Agricultural University. pp.102.

Talebi, A. K., Kamali, Y., Fathipour, S., Moharamipour. A., Sahragard, A. and Khalghani, J. .
On )Hym.: Aphelinidae(2003. Functional response of Encarsia lutea and Eretmocerus mundus
different densities of Bemisia tabaci. Journal of Agricultural Science § (1): 83-9.

van Alphen, J. J. M and Jervis, M. J. 1996. Foraging behavior. In: Jervis M. A., Kidd, N. A. C.
(Eds.) Insect Natural Enemies. Chapman and Hall, London. pp. 1-62.

Wajnberg, E., Carlos Bernstein, C. and van Alphen, J. 2008. Behavioural Ecology of Insect
Parasitoids: From theoretical approaches to field applications. Wiley, Blackwell.

Wei, Z. G., Li, Z. and Sen, Y. 2010. Advances of studies on Pseudaulacaspis pentagona (Targioni-
Tozzetti). Xinjiang Agricultural Sciences 2010-02.

Zhang, J., Wang, J., Liu, G and Yan, Y. 1983. Influences of the humidities and temperature
humidity combintions on Trichogramma ostriniae Pang et Chen. (Hym.: Trichogrammatidae).
Natural enemies of insects 5: 129-134.

Zu, W. F., Yu, C. C., Wang, X. J. ., Han, J. H. and Wang, G. P. 2006. Investigation of parasitic
wasps of Pseudaulacaspis pentagona and their integrated preservation technology. Journal of
Fruit Science 23(2): 297-300.



Prospaltella berlesei .5 53\, 5555 b (2S5 0 SKen 5 o iz

Plant Pests Research
2015-4(4): 49-60

Functional response of Prospaltella berlesei Howard (Hym.:
Aphelinidae) on varying densities of different instars of white
peach scale, Pseudaulacaspis pentagona Targioni (Hem.:
Diaspididae)

S. E. Yazdani Badabi', A. Sahragard®” and A. Karimi-Malati’
1, 2, 3. Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht,
Iran.

(Received: January 1, 2014- Accepted: July 13, 2014)

Abstract

Functional response determines the effect of natural enemy on host's population and its ability to
suppress its population. Functional response of Prospaltella berlesei Howard on different densities of
white peach scale, Pseudaulacaspis pentagona Targioni was studied at (25+1.C, 70+£10% RH, 16:8h.
L: D photoperiod). Different densities (5, 10, 20, 40, 60, 80 and 100) of first, second and third instar
nymphs of P. pentagona were provided to female P. berlesei (2 day-old) as host with ten replicates in
24 hours. Functional response of P. berlesei on different densities of first instar nymphs exhibited type
I1I, whereas parasitoid response on second and third instars showed type II. Parameter b and the
handling time (7},) for first instar were estimated 0.002 £ 0.001 h™' and 2.941+0.358h, respectively.
Searching efficiency (a) and (7,) for second instar were 0.028 + 0.005 h™' and 0.617+ 0.106 h, and for
third instar were 0.025 + 0.007 h™" and 0.881 = 0.179 h. Comparing functional response parameters for
second and third instars with an equation with indicator variables showed no significant differences
between parameters. Maximum attack rate (7/7}) for first, second and third instars of white peach
scale were estimated 8.16, 38.9 and 27.24 hosts/day, respectively. Therefore, second instar nymphs of
white peach scale are considered as the most suitable host stage for rearing of P. berlesei.
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