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ABSTRACT

Functional response of Trissolcus grandis to different egg densities of Eurygaster
integriceps was studied at laboratory conditions. In order to evaluate the possible
interactions between host plant resistance and parasitoid wasps, the effect of different
wheat genotypes (Sardari and Falat) on functional response of 7. grandis was also
investigated. Three experiments were conducted in test tubes with F2 generation of
parasitoid without wheat plants and in pots with F2 and F5 generations on wheat
plants. The F2 and F5 wasps used in the experiments were hatched from eggs laid by
females fed on two different wheat genotypes. Individual females were presented to 2,
4,7,14,28,32, 42 and 56 eggs of sunn pest for one hour in test tubes and 6 hours in
pots.

Analysis of functional response was conducted in two stages by SAS software. At
first stage, logistic regression of proportion of parasitized eggs was used for
determining the type of functional response. At second stage, nonlinear regression

(Least square method) was used for estimating searching efficiency (a or b) and
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handling time (Th) parameters. In all three experiments (F2 & F5 in pot and F2 in
tube) functional response on Sardari (susceptible) was type Il and on Falat (resistant)
was type II. Hollling disc model and Rogers random attack model were used to
estimate type Il and type Il functional response parmeters, respectively.

Searching efficiency (a for type Il and b for type II1), handling time (Th), the rate
of fitting of data to models (r) and the maximum rate of estimated parasitism (T/Th)
on Falat were as follows:

- with F5 wasps in pot 0.167, 0.083, 0.97 and 72.29, respectively.

- with F2 wasps in pot 0.185, 0.047, 0.90 and 127.66, respectively.

- with F2 wasps in tube 1.584, 0.040, 0.93 and 25.25, respectively.

For those parameters on Sardari, the results were as follows:

- with F5 wasps in pot 0.035, 0.149, 0.97 and 40.27, respectively.

- with F2 wasps in pot 0.059, 0.139, 0.9-8 and 43.16, respectively.

- with F2 wasps in tube 0.820, 0.057, 0.95 and 17.54, respectively.

The results showed that there was a negative interaction between resistant genotype
(Falat) and parasitoid wasps due to existence of type Il functional response in wasps.
Comparison between estimated parameters for F2 and F5 wasps (in pot) showed that
there was no important differences on Sardari but the diffrences between F2 and F5

wasps on Falat were noticeable.
Key words: Trissolcus granidis , Eurygoster integriceps, Functional Response.

References
CAVE, R. D. and M. J. GAYLOR, 1987. Functional response of Telenomus reynoldsi
[Hym.: Scelionidae] at five constant temperature and in an artificial plant
area. Entomophaga, 34: 3-10.

COLL, M. and R. L. RIDGWAY, 1995. Functional and numerical response of Orus

18



insidiosus (Heteroptera: Anthocoridae) to its prey in different vegetable
crops. Ann. Entomol. Soc. Am., 88: 732-738.

COLL, M., SMITH, L. A. and R. L. RIDGWAY, 1997. Effect of plants on the
searching efficiency of a generalist predator: the importance of
predator-prey spatial association. Entomol. Exp. Appl., 83: 1-10.

HASSELL, M. P. 1978. The dynamics of arthropod predator-prey systems. Princeton
University, Princeton, New Jersey, 237 pp.

HASSELL, M. P, LAWTON, J. H. and J. R. BEDDINGTON, 1977. Sigmoid
functional response by vertebrate predators and parasitoids. J. Anim. Ecol.
46: 249-162.

HOLLING, C. S, 1959. Some characteristics of simple types of predation and
parasitism. Can. Entomol., 91: 385-398.

HOLLING, C. 8., 1996. The functional response of invertebrate predators to prey
density. Mem. Ent. Soc. Can. 48: 1-86.

HOUCK, M. A. and R. E. STRAUSS, 1985. The comparative study of functional
response: Experimental design and statistical interpretation. Can. Entomol.,
117: 617-629.

JERVIS, M. and N. KIDD, 1996. Insect natural enemies, practical approaches to their
study and evaluation. Chapman and Hall, 491 pp.

JULIANO, S. A., 1993. Nonlinear curve fitting: Predation and functional response
curves. In: Design and analysis of ecological experiments. (S. M. Scheiner
and J. Gurevitch eds.), pp. 159-182, Chapman and Hall.

MESSINA, F. J. and J. B. HANKS, 1998. Host plant alters the shape of the functional
response of an aphid predator (Coleoptera: Coccinellidae). Environ.
Entomol., 27: 1196-1202.

MESSINA, F. J., JONES, T. A. and D. C. NIELSON. 1997. Host-plant effects on the

efficacy of two predators attacking Russian wheat aphid (Homoptera:



Aphididae). Environ. Entomol., 26: 1398-1404.

MOHAGHEGH, J. 1990. Reproductive performance and control potential of the
predatory stinkbug Podisus maculiventris and P. nigrispinus. Ph.D thesis,
University of Gent, Belgium, 112 pp.

O’NEIL, R. J. 1990. functional response of arthropod predators and its role in the
biological control of insect pests in agricultural system. New Directions in
Biological Control, 83-96.

PANDA, N. and G. S. KHUSH. 1995. Host plant resistance to insects. CAB
International, 431 pp.

PRICE. P. W. 1986. Ecological aspects ot host plant resistance and biological control:
Interactions among three trophic levels. In; Interactions of plant resistance
and parasitoids and predators of insects. (D. J. Boethel and R. D. Eikenbary
eds.), pp. 11-30, Ellis Horwood Ltd.

ROGERS, D. 1972. Random search and insect population models. J. Anim. Ecol,, 41:
396-383.

SAHRAGARD, A. 1989. Biological studies on Dicondylus indianus (Olmi), with
particular reference to foraging behaviour. Ph.D thesis, University of Wales,
College of Cardiff, UK, 297 pp.

SAS INSTITUTE, 1989. SAS/STAT user’s guide, ver. 6, 4th edition, vol 1,2. SAS
Institute Inc., Cary, NC, 1986 pp.

SHISHEHBOR, P. and P. A. BRENNAN. 1996. Functional response of Encarsia
formosa (Gahan) parasitizing caster whitefly, Trialeurodes ricini Misra
(Hom., Aleyrodidae). J. Appl. Entomol., 120: 297-299.

SOLOMON, M. E., 1949. The natural control of animal populations. J. Anim. Ecol., 18:
1-35.

STARK, S. B. and F. WHITFORD. 1987. Functional response of Chrysopa carnea

[Neur.: Chrysopidae] larvae feeding on Heliothis viresens [Lep.: Noctuidae]

20



eggs on cotton in field cages. Entomophaga, 32: 521-527.

TAYLOR, A. D., 1988. Host effects on functional and ovipositional responses of
Bracon hebetor. J. Anim. Ecol., 57: 173-184.

TILLMAN, P. G., 1996. Functional response of Micropilis croceipes and Cardiochiles
nigriceps (Hymenoptera: Braconidae) to variation in density of tobacco
budworm (Lepidoptera: Noctuidae). Environ. Entomol., 25: 524-528.

VAN EMDEN, H. F. 1986. The interaction of plant resistance and natural enemies:
Effects on populations of sucking insects. In: Interactions of plant resistance
and parasitoids and predators of insects. (D. J. Boethel and R. D. Eikenbary
eds.), pp. 139-149, Ellis Horwood Ltd.

VAN EMDEN, H. F, 1987. Cultural methods: The plant. In: Integrated pest
management (A. J. Burn, T. H. Coaker and P. C. Jepson eds.), pp. 27-68,
Academic Press.

WANG, B. and D. N. FERRO. 1998. Functional response of Trichogramma ostriniae
(Hymenoptera: Trichogrammatidae) to Ostrinia nubilalis (Lepidoptera:
Pyralidae) under laboratory and field conditions. Environ. Entomol., 27:

752-758.

Addresses of the Authors: Dr. Y. Fathipour and Dr. K. Kamali Tarbiat Modarres
University, Karaj Highway, Peykanshahr, Iran ; Dr. GH. Abdollahi, Plant

Pests and Diseases Research Institute, P. O. Box 1454, 19395 Tehran, Iran.

21



