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Background

The main purpose of this research program is to select for
pesticide resistance in effective biological control agents., Species
of Aphytis Howard (Hymenoptera: Aphelinidae), important parasites of
armored scale insects (Homoptera: Diaspididae), have been chosen as
the target organisms. To assure a broad genetic spectrum, Aphytis
stocks obtained both from Israel and from the Philippines, which is

part of their native home, are to be included in this study.

As explained in Progress Reports No. 1 and 2, the project became
operational in Israel on December 3, 1986. The subcontract with the
Cooperating Institution, University of the Philippines at Los Banos,
was signed only towards the end of June, 1987. The Principal

Investigator visited the Philippines in October, 1987.

Accomplichments to Date

The "Ami'ad" selection line of Aphytis holoxanthus has undergone

8 further selection cycles with azinphosmethyl, at 2,000 - 16,000
individuals per generation. This population is currently under
selection at 800 - 1600 ppm of azinphosmethyl, which is roughly

equivalent to the recommended field dosage on citrus.

The exposure method for this population was revised after the
13th selection cycle, when a degree of repellency to the poison, as
offered, became apparent at the high concentrations required for the
predetermined mortality levels. Using the same equipment and handling
methods as Lefore (see the original Research Proposal, page 17), the
wasps were hencefurth confined in the cells with azinphosmethyl/
sucrose solutions for 20 hours, without prior starvation {(replacing
one hour of exposure after 3 hours of starvation). Better uniformity

of exposure was thus obtained.



Several additional field populations were tested, and among them

one stock of Aphytis holoxanthus, collected at Ma'ale Gamla, showed

high tolerance to azinphosmethyl (LC85 at 800 ppm), close to the value
originally found for the "Ami'ad" population currently under
selection. A laboratory colony of this population was started and
e(posed at the current LCBO level of the selection line (800 ppm). The
survivors were incorporated in the selection 1line, with the dual
purpose of introducing possibly different, or superior, genes for
azinphosmethyl resistance, and counteracting possible deterioration

owing to prolonged selection to laboratory conditions.

The colony of Aphytis coheni, described in Progress Report No. 2,
is currently being selected for azinphosmethyl resistance for the 9th
generation. No repellency has been encountered with this stock, and

selection is proceading at 800 ppm.

A separate line of this population has been undergoing selection
for 3 generations to parmethrin, at 200 - 400 ppm and 20 - 35 percent

survival.

In the Philippines, extensive surveys for armored scale insects
and their parasites were initiated in 1987 prior to the Principal
Investigator's visit, and adequate rearing facilities were established
at the University of the Philippines, Los Banos. During October, 1987,
the Principal Investigator joined the Cooperating Investigator and her
associates in surveys of the Florida red scale and other potential
hosts of Aphytis on citrus, coconut, etc., on the islands of Luzon,
Mindoro and Mindanao. Numerous samples were collected and hand-carried
to Israel, where they are being processed in quarantine. Furthsr
surveys have been made since then, and several laboratory cultures of

armored scale insects have been started.



Immediate Work Plans

Further shipments of Aphytis will be made from the Philippines to
Israel. As soon as adequate scale-insect cultures are established
in the Philippines, Mr. Pio Javier of the University of the
Philippines, Los Banos, will come tc Israel for a six-menth training
visit. He is expected to arrive in March and will participate in all

aspects of the project.

Any imported Aphytis species will be tested for their pesticide
tolerance. The three selection progrwuus will be pursued until a
selection '"plateau" or a prolonged "no response" situation is
encountered. If the levels of resistance attained by then are deemed
unsatisfactory, mutagenesis by irradiation or by chemical mutagens
will be attempted. When a considerable resistance ratio is established
by LC50 tests, genetic analysis will be undertaken as described in the

original Research Proposal (page 19).
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Background

The main purpose of this research program is to select for
pesticide resistance in effective naturai enenmies. Species of Aphytis
Howard (Hymenoptera: &Aphelinidae), important paresites of armored
scale insects (Homoptera: Diaspididae), have been chosen as the target
organisms. To assure a broad genetic spectrum, Aphytis stocks obtained
both from Israel and from the Philippines, which is part of their

native home, are to be included in this study.

As explained in Progress Report No. 1, the project became
operational in Tsrael on Decemher 3, 1986. The subcontract with the
Cooperating Institution, University of the Philippines at Los Banos,
was signed only towards the end of June, 1987. Funds are currently

being transferred to the Philippines.

Accomplishments to Date

Base lines of tolerance to azinphosmethyl (an organophosphorus
insecticide), carbaryl (a carbamate) and permethrin (a synthetic
pyrethroid) were derived from tests carried out on a susceptible

laboratory cul...e of Aphytis holoxanthus DeBach, according to the

methodology described in the original research proposal (for further
details. sec Havron et al., 1987). From the resulting dosage-mortality

lines (Fig. !), *he relevant LC50 and LCSO values were obtained (Table
1).






pesticide regime. Preliminary tests indicated a 10-12 times higher
tolerance to azinphosmethyl and twice the tolerance to permethrin as
compared to the laboratory culture of A. holoxanthus (no susceptible

A. coheni population was available).

Prior to selection with A. coheni, laboratory procedures were
adapted to accommodate work with this species. Relevant biological
characteristics such as developmentel period, longevity, fecundity and
rate of increase were studied under laboratory conditions of 26%1°C,
60£5% R.H. and L:D = 16:8. Whereas the rate of development was similar
to that of the A. holoxanthus cultures (minimum 14 days), the rate of
increase per yeneration was considerably higher in A. coheni (X25 -
X35 as against X2 - X6 in A. holoxanthus). This higher rate may
sustain a considerably higher selection intensity. Similar numbers of

all-male offspring were obtained from unmated females.
A selection program for azinphosmethyl resistance in A. coheni

has been initiated at 400 ppm (LC75), and is currently proceeding at
800 ppm after 3 generations.

Immediate Work Plans

As soon as the Philippine part of the project becomes operative,
shipments of Aphytis will be made from the Philippines to Israel on a
regular basis. The Principal Investigator will visit the Philippines
in October, 1987, to coordinate research efforts. Extensive collection
of Aphytis will be made at that time, in collaboration with the

Cooperating Investigator.

Selection for azinphosmethyl resistance in A. holoranthus will be
pursued at increased concentrations and selection intensities, until a

selection plateau is encountered.



Genetic analyses (by bachk-crossing) will then be undertaken in
order to establish the nature of the resistance trait{s) {mono- or
polygenic) and their dominance characteristics. Tests with other
pesticides will be carried out in oraer to establish possible cross-

resistances.

If imported stocks of A. holoxzanthus are available, they will be
used for the introduction of new genetic variability by hybridization
and further selection. Alte:natively (or concurrently) mutagenesis,
preferably by ¥ irradiation, wil’ be attempted for the same purpose.
If other Aphytis species are imported, they will be tested for their

tolerance to the three pesticides.
Seiection for azinphosmethyl resistance in A. coheni will proceed

at increasing selection intensities. A selection plateau will be

followed by the same procedures as outlined for A. holozanthus.
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Fig. 1. Tolerance of a laboratory culture of Aphytis helozanthus

to three pesticides.



