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Opening Lecture 

Integrated Biological Control of Mosquitoes and Black Flies: A Global Perspective 

Y. Margalith 
Center for Biological Control ( CBC), Dept. of Life Sciences, Ben-Gurion University of the Negev, 

Be'er Sheva 84105, Israel [e-mail: jmarg @ bgumail.bgu.ac.il] 

It is estimated that after over half a century of synthetic pesticide application, mosquito-borne 
epidemic diseases such as malaria, filariasis, yellow fever, dengue and encephalitis are still affecting 
over two billion people. Malaria remains one of the leading causes of morbidity and mortality in the 
tropics. In Africa alone, an estimated 300 million to 500 million cases of malaria occur each year, 
resulting in approximately one million deaths, mainly of children under five. The emergence and 
spread of insecticide resistance in many species of vectors, the concern with environmental pollution, 
and the high cost of the new chemical insecticides, made it apparent that the vector's control can 
no longer depend upon the use of chemicals. Thus, increasing attention has been directed toward 
natural enemies such as predators, parasites and pathogens. It became evident that there was an 
urgent need for a biological agent that would possess the desirable properties of a chemical pesticide, 
i.e., it must be highly effective against the target organism while being safe for non-target organisms, 
able to be mass-produced on an industrial scale, have a long shelf life, and be transportable. Bacillus 
thuringiensis subsp, israelensis (Bti) is an insecticidal aerobic, spore-forming saprophytic bacterium 
which produces parasporal proteinaeeous inclusions (&endotoxin) during sporulation. Bti was first 
discovered in Israel, in 1976. It is active against larvae of mosquitoes and blackflies. The &endotoxin 
crystal, isolated from Bti, is encoded by four major genes (cry4Aa, cry4Ba, cryllAa, and cytlAa) and 
two minor genes (cyt2Ba and crylOAa). All the genetic elements responsible for the mosquito larval 
toxicity of Bti are located on one of its largest (137 kb) plasmids. The environmental safety of Bti has 
been confirmed in numerous tests. Today it is used in all continents. Over 300,000 liters of Bti are 
applied annually in Western Africa against black flies--vectors of onchocerciasis. In Europe, along 
the Upper Rhine Valley, over 100 communities, with a total population greater than 2.5 million, are 
protected through mosquito abatement programs utilizing Bti. The number of abatement districts 
using Bti is rising steadily in Europe, the United States and Canada. (L) 

Biological Control of the Mediterranean Fruit Fly in Israel: Importation and 
Establ ishment  of Natural Enemies 

Yael Argov* and Y. Gazit 
The Israel Cohen Institute for Biological Control, Citrus Marketing Board of lsrael, Bet Dagan 

50250, Israel [*e-mail: yael@jaffa.co.il] 

w Phy.toparasitica (2002) 30:325-327. 
L = lecture sessions; P = poster (market place) sessions. 
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Our aim is to use biological control to complement the chemical control (mostly by malathion 
sprays) and sterile insect technique (SIT) of the Mediterranean fruit fly, as part of a world- 
wide tendency to reduce the use of chemical pesticides (especially organophosphates). Although 
commercial crops are usually treated, major sources for the pests are unsprayed areas (e.g. private 
gardens and neglected orchards), where it is forbidden to spray, and where there is no other way 
to reduce the medfly population. Our basic assumption is that it would be possible to use biological 
control in these areas in order to reduce the medfly population and thereby hinder it from infesting any 
nearby agricultural crops. This will also reduce, or eliminate, the insecticidal treatments. From late 
2001 on, The Israel Cohen Institute for Biological Control has introduced three species of parasitoid 
wasps against the pest: Fopius arisanus and Psyttalia concolor from Hawaii and Fopius ceratitivorus 
from Guatemala. We are developing and improving rearing methods in order to mass-culture the 
parasitoids and study their biology. E arisanus and E ceratitivorus are egg-pupa parasitoids and P. 
concolor is a larva-pupa parasitoid. We have begun to release them and will test their recovery and 
establishment. (L) 

Mosquito Larvicidity of Transgeuic Anabaena Expressing Toxin Genes from Bacillus 
thuringiensis subsp,  israelensis, and Synergism between Products  

V. Khasdan, 1,* E. Ben-Dov, 1,a R. Manasherob, 1,a S. Boussiba 2,3 and A. Zaritsky 1'3 
1 Dept. of Life Sciences and 2Microalgal Biotechnology Lab., Blaustein Inst. for Desert Research, 
Ben-Gurion University of the Negev, Be'er Sheva 84105 [*e-mail: khasdan@bgumail.bgu.ac.il]; 

and aBio San Ltd., Ariel 44837, Israel 

Bacillus thuringiensis subsp, israelensis (Bti) is widely used as an efficient and safe biological 
agent to control mosquitoes (and, hence, mosquito-borne diseases); it is specific and avoids resistance 
development in its targets. The larvicidal activity of Bti is contained in parasporal crystals and 
composed of four major proteins (of 134, 128, 72 and 27 kDa), encoded respectively by cry4Aa, 
cry4Ba, cryllAa, and cytlAa; all reside on the 128 kbp plasmid pBtoxis. Three of the genes 
(excluding cry4Ba) were cloned in Escherichia coli together with p20 (for an accessory protein) 
in all 15 possible combinations and express the genes included. Two of these, expressing cytlAa, 
p20 and cry4Aa, with or without cryllAa, display the highest toxicity against Aedes aegypti larvae 
ever reached in transgenic bacteria. CytlAa synergizes both Cry4Aa and Cryl 1An (whether with or 
without p20), and shortens the lethal times (killing quicker), which is why it dramatically reduces the 
likelihood of resistance development in the target organisms. When all four genes were introduced 
into the nitrogen-fixing, filamentous cyanobacterium Anabaena PCC 7120 for expression under two 
strong promoters PpsbA and PAl, the cyanobacterium displayed the highest toxicity ever achieved 
in transgenic cyanobacteria against 4th-instar larvae of A. aegypti. Moreover, it protected the toxins 
from (a) damage inflicted by UV-B, the sunlight component that penetrates Earth's ozone layer, and 
(b) adsorption by silt particles. This organism, which serves as a food source for mosquito larvae 
and could multiply in their breeding sites, may solve the environment-imposed limitations of Bti as a 
mosquito biological control agent. (L) 

Activity of  A r t h r o p o d  P reda to r s  in Relat ion to Population Density of Bemisia tabaci 
in Cotton Fields 

M. Guershon* and D. Gerling 
Dept. of Zoology, The George S. Wise Faculty of Life Sciences, Tel-Aviv University, Tel Aviv 69978, 

Israel [*e-mail: mois @post. tau. ac.il] 

Aspects of the relationships between predatory arthropods found in cotton fields and one of their 
potential prey, Bemisia tabaci, were analyzed. Such analysis is essential for recognizing potential 
biocontrol agents against this pest, protecting them, and improving their action under field conditions. 
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Cotton fields were examined for B. tabaci-associated predators during two seasons. In each, ca 
150 randomly selected cotton leaves, each on a different plant, were marked. Each leaf was visited 
every 3 h for 24 h and the incidence of predators thereupon was noted. Following the observation 
period the leaves were picked and the whitefly populations on them were recorded. These data 
allowed us to draw correlations between predator occurrence and the existence of whitefly on the 
leaves and to determine the main activity hours of the main predacious species. Recorded predators 
were categorized into eight different taxa: small and large coccinellids, lacewings, the predatory 
bug Deraeocoris pallens, the omnivorous genera Orius and Campylomma, ants and spiders. The 
proportion of leaves visited by predators correlated positively with the abundance of whitefly upon 
each leaf. However, no such correlation was observed when analyzing the numbers of predators 
per visited leaf. Most visits of the registered taxa occurred between 12:00 and 21:00 hours except 
for Orius spp., which were more abundant during the morning hours. The results have implications 
on sampling, timing and monitoring plans and for recognizing the possible impact of key predatory 
species. (L) 

Host  Range and Host Choice in the Aphid Parasitoid Aphidius colemani 

Einat Bilu, 1,* L. Rotenberg, 1 Ruth Yonah, 1 K, Hopper, 2 P. Ode 2 and M. Coil 1 
1Dept. of Entomology, The Hebrew University of Jerusalem, Faculty of Agricultural, Food and 

Environmental Quality Sciences, Rehovot 76100, Israel [*e-mail: binyamin@agri.huji.ac.il]; and 
2Beneficial Insect Introduction Research Unit, USDA, ARS, Newark, DE, USA 

Most aphid parasitoids of the Aphidiidae are polyphagous or oligophagous, i.e., they attack more 
than one host species. The host range of sub-populations of polyphagous parasitoids was recently 
shown to be narrower than the entire host range of the species; not all suitable host species are 
attacked in a given locale. This study was undertaken to characterize temporal and spatial dynamics 
of Aphidius colemani on different plants in the field, and to determine the influence of host plant- 
aphid on subsequent preference for plant-aphid systems, and the suitability of these systems for 
offspring development. A. colemani was the dominant parasitoid species in wheat, attacking mainly 
Rhopalosiphum padi and R. maidis. It was present at extremely low levels in cotton fields, despite 
spatial and temporal proximity to the wheat crop. The cotton aphid Aphis gossypii was attacked 
mainly by Lysiphlebus spp. In the laboratory, A. colemani reared on Myzus persicae on either radish 
or pepper showed a preference for, and produced more offspring on, the familiar developmental 
system than on others offered. In contrast, A. colemani reared on R. padi preferred the M. persicae- 
radish or -pepper systems over its own developmental combination. When wasps reared on A. 
gossypii on cucumber were not provided with a choice of their developmental combination, they 
produced more offspring on M. persicae on radish than on other plant-aphid combinations. There 
was no significant difference in the total number of offspring among wasps from different hosts. The 
realized host range of the generalist parasitoid A. coIemani is thus relatively narrow. (L) 

Predatory Bugs of the Genus Orius in Strawberry Crops: Population Dynamics and 
Reproduction Sites 

I. Shouster, 1,* R. Yonah, 1 S. Steinberg 2 and M. Coll 1 
1Dept. of Entomology, The Hebrew University of Jerusalem, Faculty of Agricultural, Food and 

Environmental Quality Sciences, Rehovot 76100 [*e-mail: shouster@agri.huji.ac.il]; and 2 Bio-Bee 
Biological Systems, Kibbutz Sede Eliyyahu, Bet She' an Valley 10810, Israel 

A large segment of the strawberry crop in Israel is included in a biological/integrated control 
project. Predacious bugs of the genus Orius are known natural enemies of the western flower thrips 
Frankliniella occidentalis, an important strawberry pest. These bugs are omnivorous, and develop 
on the plant host of their prey; they reproduce in and feed on plant tissues. The phenology and 
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characteristics of the host plant can therefore influence the establishment of these bugs. In order 
to evaluate the potential of O. laevigatus as a biocontrol agent in strawberries, egg distribution and 
oviposition site preference were examined on strawberry plants at different developmental stages. 
Orius spp. spontaneously inhabiting strawberry fields were identified, and their population dynamics 
were monitored in the crop fields. Females of O. laevigatus were found to prefer reproductive 
parts of the strawberry plant as oviposition sites. Addition of prey did not increase the rate of 
oviposition in vegetative plant parts. Rate of hatching was higher in reproductive tissues than in 
foliage. Although large numbers of eggs (up to 60 per plant part) were oviposited in the flowers and 
fruits of experimental plants, no visible damage was detected. O. albidipennis and O. niger were the 
dominant Orius species found on strawberry flowers, over two growing seasons. In conclusion, O. 
laevigatus is best released in strawberry fields during flowering. The benefit of augmentative releases 
of this bug should be re-evaluated in light of the spontaneous natural colonization of strawberry fields 
by native Orius species. (L) 

New Fungi for the Control of Phytophagous Mites 

Z. Paz 1'2,*, A. Sztejnberg I and U. Gerson 2 
1Dept. of Plant Pathology and Microbiology, and 2Dept. of Entomology, The Hebrew University of 

Jerusalem, Faculty of Agricultural, Food and Environmental Quality Sciences, Rehovot 76100, 
Israel [*e-mail: pazz@agri.huji.ac.il] 

Spider mites and rust mites are considered as the major acarine pests of agriculture in Israel. 
The use of fungi to control pests is increasing in the context of integrated pest management (IPM). 
Fungi that attack mites occur in most major taxonomic groups (but not, until now, in the division 
Basidiomycotina). We examined the potential of one of three fungi new to science - all in the 
Basidiomycotina - to control acarine pests. The fungus was best grown at 25~ a temperature that 
is also optimal for the citrus rust mite. In order to obtain the very large quantities of spores needed 
in our experiments, the fungus was grown in liquid media in shakers. In the laboratory, mortalities 
of 97% of the citrus rust mite, 80% of the carmine spider mite, and 78% of the citrus red mite were 
obtained with the fungus. All experiments were conducted with a 109 m1-1 spore concentration. It 
thus appears that this fungus has a high potential for biological control of the citrus rust mite and also 
of other mites. In the future we intend to study the epidemiology of the fungus in relation to that of 
the citrus rust mite, under field conditions. Towards that end we are developing a selective medium 
that will enable us to isolate the fungus from other phyllosphere microorganisms which also occur 
on the leaves. This should promote a better understanding of the relationship between the mite and 
the fungal populations in the field. We also expect to clarify the effect of the fungus on the mite's 
natural enemies. In addition, the effect of currently used fungicides and acaricides on the fungus will 
be studied. This should afford us an understanding of the various components needed to bring about 
an efficient integrated mite management program in citrus orchards that are infested by the citrus rust 
mite. (L) 

Use of Honey Bees to Disseminate Triehodex (Trichoderma harzianum T39) to 
S t r a w b e r r y  for the Control of G r a y  Mold  (Botrytis cinerea) 

A. Bilu, 1,* A. Dag, 1 S. Shafir 1 and Y. Elad 2 
lB. Triwaks Bee Research Center, Dept. of Entomology, The Hebrew University of Jerusalem, 
Faculty of Agricultural, Food and Environmental Quality Sciences, Rehovot 76100 [*e-mail: 

bilu@agri.huji.ac.il]; and Z Dept. of Plant Pathology, ARO, The Volcani Center, Bet Dagan 50250, 
Israel 

The fungus Botrytis cinerea is a major pathogen that causes gray mold and attacks a variety of 
crops worldwide. Green or ripe strawberry fruits are also attacked by the pathogen, mainly in mid- 
winter. Infection may occur in the flower, remain quiescent until fruits mature, at which time the 
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mold develops abundantly, causing fruit decay accompanied by profuse sporulation of the pathogen. 
Honey bees (Apis mellifera) can be used as effective vectors of biological control agents. Different 
formulations of beneficial micro-organisms can be dispersed to flowers by attaching a dispensing 
device inserted into the beehive, which forces foraging bees leaving the hive to walk through a tray 
containing the material. The objective of this study was to determine the feasibility of using honey 
bees in Israel to deliver a commercial formulation of Trichoderma harzianum T39 to strawberry 
flowers in order to control gray mold. Four different insert types were compared as to their effect on 
bee activity and on the amount of T. harzianum that was found on their body. The Triwaks insert, 
a newly developed two-way type, yielded the best performance, by not interfering greatly with bee 
activity, and by delivering the most homogeneous amounts of biological agent. In a greenhouse 
experiment using the Triwaks insert, it was found that the amount of T. harzianum that reached 
strawberry flowers can be effective in controlling gray mold. This method of dispersing T. harzianum 
for biological control of Botrytis fruit rot can be a viable option for reducing fungicide use. (L) 

B: CHEMICAL PEST CONTROL- In memory of Dr. Shoshana Yathom '! 

Novaluron (Rimon),  a Novel Insect  Growth Regulator ( IGR):  Mechanism,  Selectivity 
and Importance in IPM Programs 

I. Ishaaya,* Svetlana Kontsedalov and A.R. Horowitz 
Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 50250, Israel [*e-mail: 

vp isha @ int. g ov. il ] 

Novaluron (Rimon), a new IGR, acts by both ingestion and contact. It is a powerful toxicant for 
controlling lepidopteran larvae, resulting in LCgo values of 0.42 and 0.30 mg a.i. 1-1 for controlling 
Spodoptera littoralis and S. exigua, respectively. Its residual activity under field conditions ranges 
between 10 and 30 days, depending on environmental conditions. The compound is a powerful 
toxicant against developing stages of whiteflies, resulting in LCgo values of 0.68 and 8.56 mg a.i. 
1-1 for Bemisia tabaci and Trialeurodes vaporariorum, respectively. It has translaminar activity, 
enabling the control of the leaf miner Liriomyza huidobrensis at concentrations ranging between 
5 and 45 mg a.i. 1-1. Rimon has no cross-resistance with other leading compounds, such as 
buprofezin, pyriproxyfen and neonicotinoid compounds, for controlling agricultural pests. It is a 
rain-fast compound suitable for use in the tropics and in rainy seasons. It has no appreciable effect 
on parasitoids and phytoseiids and probably a mild effect on other natural enemies and may be 
considered a potential component in IPM programs. (L) 

Phenology of the Bulb Mite Rhizoglyphus robini, and  Its  Control on Lilium 
longiflorum, Ornithogalum dubium and  AUium sativum 

Tslila Ben-David, 1,* E. Palevsky, 2 H. Yunis, 3 Tamar Lahav 1 and Sarah Gutman 1 
X Extension Service, Ministry of Agriculture and Rural Development, Central Region, Hadera 38364 
[*e-mail: zlilabd@ shaham.moag.gov.il]; 2Dept. of Entomology, Newe Ya 'ar Research Center, ARO, 

Ramat Y[shay 30095; and 3Extension Service, Ministry of Agriculture and Rural Development, 
Plant Protection Dept., Bet Dagan 50250, Israel 

In Israel, growers of Lilium longiflorum (lily), Ornithogalum dubium and Allium sativum (garlic) 
collect the bulbs at the end of the growing season, store them over the summer and re-plant them 
in the following autumn. This routine is usually repeated for 3--4 years for lily and O. dubium and 
for over 20 years for garlic, Stored bulbs could serve as a source of inoculum for the bulb mite 
Rhizoglyphus robini. The objectives of this study were to (a) determine if bulb mites could survive 

qlObituary. Israel Journal of Entomology (1995) 23:121-124. 
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commercial storage practiced for these three crops in Israel, and, if yes, (b) evaluate control measures 
for bulbs prior to planting; (c) assess control measures applied to the soil during the growing season; 
and (d) study the pest's phenology in these crops. Examination of propagation material of both cut 
flower species following storage revealed that 50-100% of the bulbs examined were infested. On 
garlic, mites did not survive the dry storage period. Soaking lily bulbs for 10 minutes in one of the 
pesticides chlorpyrifos, fenamiphos or azinphos-methyl, or for 2 h in hot water (41 ~ reduced mite 
populations significantly. Treatments of fenamiphos, chlorpyrifos or aldicarb in lily and of aldicarb 
in garlic had no effect on mite populations, Monitoring bulb mite phenology in the soil of the lily 
and garlic crops revealed high populations in autumn, low populations in winter and an increase in 
the spring. On O. dubium, populations remained low over the entire season. (L) 

Effect of Irrigation Method on Damages by the Ring-legged Earwig to Groundnuts 

D. Ben-Yakir, 1'* M. Chen, 1 J. Carvalho 2 and Gali Shai a 
1Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 50250 [*e-mail: 

benyak@volcani.agri.gov.il]; 9Northern R&D, Southern Industrial Zone, Qiryat Shemona 11016; 
and S Extension Service, Ministry of Agriculture and Rural Development, Qiryat Shemona 11200, 

Israel 

The ring-legged earwig Euborellia annulipes (Dermaptera: Labiduridae) is a cosmopolitan 
species that typically inhabits heavy soils. In recent years the growing area of peanuts in Israel 
was expanded to regions with heavy soils. In those regions the quality of peanut shells is reduced 
due to dark 'soil stains' and earwig feeding. We studied the effect of changing the irrigation method 
from sprinklers to low energy pressure irrigation (LEPA), using the drag sock mode (DSM), on the 
peanuts' quality.and yield. There were three treatments differing in the time of change from sprinklers 
to LEPA-DSM (0, 60 and 90 days before harvest time). In all 3 years (2000-2002) earwig damage 
increased proportionally to the length of time LEPA-DSM was used (0, 60 and 90 days resulted in 
7%, 11% and 16% damage, respectively). In contrast, soil stains decreased proportionally to the 
length of time LEPA-DSM was used. Yields were not significantly affected by the irrigation method. 
When using sprinkler irrigation the entire soil surface is flooded, causing repeated disturbance of 
the earwigs' habitat. This results in reduced earwig survivorship and less time for their feeding. In 
contrast, when using LEPA-DSM only the furrows are flooded. This provides a more stable habitat 
for the earwigs, resulting in significantly greater damages. (L) 

Resistance of the Codling Moth to Pesticides 

H. Reuveny 1'* and E. Cohen 2 
x Integrated Pest Management, Fruit Crops Experiment Station, Agriculture Company in Upper 
Galilee, Kibbutz Hron 13855 [*e-mail: haimr@yiron.org.il]; and aDept, of Entomology, The 

Hebrew University of Jerusalem, Faculty of Agricultural, Food and Environmental Quality Sciences, 
Rehovot 76100, Israel 

The codling moth (CM) Cydia pomonella (Linnaeus) is a key pest of apple and pear orchards 
throughout the world. CM control in Israel is based on the use of organophosphorus pesticides, 
especially azinphosmethyl. In recent years failures to control the CM have been reported in orchards 
where different control strategies were practiced, and it was suspected that resistance to pesticides 
was involved. This study shows that CM populations (larvae and adults) originating from orchards 
practicing various pest control methods revealed different levels of resistance to azinphosmethyl. 
Adults were also resistant to chlorpyrifos, and larvae to insect growth regulators (IGRs), whereas 
cross-resistance is evident since larvae were resistant to IGRs that are never used in commercial 
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orchards, such as methoxyfenozide and novaluron. The level of resistance to azinphosmethyl was 
reduced in larvae by 50% after 17 generations that were not exposed to pesticides, whereas no 
such decline was observed in adults. The enzymatic systems found to be involved in resistance are 
esterases (used with DEF synergist) and AChE (according to Km affinity). Managing CM resistance 
should be based on alternative control methods with minimum use of conventional pesticides. 
Applying the mating disruption method over large areas is by far the most effective CM control 
measure. Keeping the pest populations at low levels will result in a reduction in the use of pesticides. 
(L) 

Eradication of the Oriental Hornet with Fipronil-laced Meat Baits 

Z. Klein* and Liana Zarabi 
Plant Protection and Inspection Services, Ministry of Agriculture and Rural Development, Bet 

Dagan 50250, Israel [*e-mail: zvik@moag.gov.il] 

Eradication methods for the oriental hornet Vespa orientalis (Hymenoptera: Vespidae) are based 
on the biology, annual cycle, development, activities and movements, and the location of the problem. 
The methods include: killing of spring queens, destruction of nests, traps and poisoned meat baits. 
In this project we examined a new eradication formula for use in the meat baits. The principle of 
the method is to provide poisoned meat for the feeding hornets: the worker hornets take the poisoned 
meat back to the hive, feed the other members of the nest, causing death to all the members of the nest 
- workers, larvae, queen and themselves. Poisoned meat bait is an excellent method to eradicate the 
hornets. It is recommended for use in non-residential areas, without the need to locate the nests. The 
conditions for success include: (a) previous feeding experience by the subjects at the fixed feeding 
points; (b) attractive meat baits used throughout the treatment period at the feeding points; (c) poisons 
that do not repulse the hornets and that do not change the color of the baits; (d) effective poison, that 
is slow acting (the bait must be taken back to the nest and distributed among the members); and (e) 
low toxicity to humans and animals. Good poisons that have worked with success in Israel include 
fluoroacetamide and Daburon (acephate). Use of the first was stopped due to its toxicity to humans; 
the second is still recommended today, although it has an unpleasant smell to humans and repulses the 
hornets on repeat treatments. During our work in recent years to test potential replacements, fipronil 
appeared to be the most successful. The problem has been to find an appropriate formula available 
on the market. We chose Frontline 0.25% by volume a.i. In experiments, this formula was found to 
be effective in killing families of oriental hornets using the poisoned meat baits method. In the case 
of repeat treatments at the same location, repulsion did not develop in the hornet population. It is 
therefore considered that Frontline can be used successfully as a replacement treatment. (L) 

Control of Red Palm Weevil (Rhynchophorusferrugineus) (Coleoptera: 
Curculionidae), a Quarantine Pest in Israel 

Mirit Hamburger, 1,* S. Bitton 2 and J. Nakache 3 
1 Plant Protection and Inspection Services [PPIS], Ministry of Agriculture and Rural Development, 

Bet Dagan 50250 [*e-mail: ppisneg @ int.gov.il]; 2 Dept. of Crop Protection, Extension Service, 
Ministry of Agriculture and Rural Development, Bet Dagan 50250 [e-mail: 

shibit@shaham.moag.gov.il]; and 3The Andreas Agricultural Development Trust, The Peres Center 
for Peace, Tel Aviv 67892, Israel 

Surveillance and control of the Red Palm Weevil (RPW) started in the spring of 1999 in the south- 
ern Jordan Valley. The area of infestation, based on adult catches in aggregation pheromone traps, 
was delimited to 50 kin, with 600 ha of date palm plantations. A professional consultative committee 
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was appointed by the PPIS, composed of experts, extension service consultants, researchers, and local 
growers' organizations representatives. During a 4-year period, the following integrated pest control 
activities, supported officially under the Law of Plant Protection, were conducted: (a) Quarantine 
measures: RPW was declared a quarantine pest, and the area of infestation was declared a quarantine 
areas. (b) Mass trapping (10--20 traps per ha) in infested area. In 2002, density was reduced to one 
trap per 0.7 ha in infested plantations and one trap per 3 ha in areas where there were no catches. (c) 
Chemical treatment: Trunk spray and soil applications of contact and systemic insecticides- only in 
plantations where there were catches or infested trees. (d) Phytosanitation: Burning heavily infested 
trees; trunk injections and soil applications to infested trees, which were covered after treatment 
with white nets to prevent escape of adult weevils. (e) Agrotechnical measures: Drip irrigation to 
keep trunk dry, cutting offshoots, and chemical spraying of trunks to prevent infestation. (99 Early 
detection of infested trees by regular visual surveys in susceptible plantations, by specially trained 
sniffer dogs. After four seasons of RPW suppression, the number of catches was reduced from 324 
in 2000 to 26 in 2002. The number of newly infested trees was 32 in 1999 and dropped to zero in 
2002. This work demonstrated the efficiency of immediate detection of the pest, and the importance 
of multidisciplinary professional teamwork with close contacts with growers. (P) 

Activity of Novaluron on the Major Stored-Product Insect Pests  

M. Kostyukovsky, 1'* A. Trostanetsky, 1 Y. Carmi, 1 H. Frandji 1 and R. Schneider 2 
1Dept. of Food Science, ARO, The Volcani Center, Bet Dagan 50250 [*e-mail: 

inspect@volcani.agri.gov.il]; and 2 Makhteshim Ltd., Lod 71100, Israel 

The serious health and ecological disadvantages of current fumigants and protectants are reasons 
to seek safe and environmentally friendly alternatives. One of the promising ways to achieve this aim 
is by the use of Insect Growth Regulators (IGRs). Novaluron is a novel chitin-synthesis inhibitor from 
the benzoyl phenyl-ureas group of IGRs with broad-spectrum activity on various insects but very low 
toxicity to mammals (LDso > 5000 mg kg-1). The objective of this study was to evaluate the efficacy 
of novaluron on the main stored-product insect pests as a possible alternative to standard pesticides 
for stored-pest control. The test insects were Sitophilus oryzae, Rhizopertha dominica, Tribolium 
castaneum, Trogoderma granarium and Plodia interpunctella. Concentrations ranging from 0.1 ppm 
to 100 ppm of novaluron were mixed with whole wheat grain or with wheat flour. The results showed 
that, in spite of IGRs from juvenoid and ecdysteroid groups - which are ineffective on the internal 
pests - novaluron at a concentration of 1.0 ppm reduced the number of new generation adults of 
internal pests S. oryzae and R. dominica by 95% compared with the control. The phenomenon may 
be explained by the influence of novaluron on the reproductive system of the internal insects. At this 
concentration novaluron also completely prevented the emergence of adults of P. interpunctella and 
caused 100% mortality of T. castaneum and T. granarium 3rd-instar larvae. Novaluron did not affect 
the number of eggs laid by T. castaneum, but did significantly affect the hatchability of the eggs. (P) 

Inspection and Pest Monitoring of Stored Food and Feed Emergency Stocks in Israel 

M. Kostyukovsky,* Y. Carmi, A. Trostanetsky, H. Frandji and J. Golani 
Dept. of Food Science, ARO, The Volcani Center, Bet Dagan 50250, Israel [*e-mail: 

inspect @ volcani.agri.gov.il] 

Israel imports approximately 4 million tons of grain each year, with a value of $1 billion. A 
significant portion of it, plus part of the locally grown wheat crop, is kept as an emergency reserve 
(ER), being an integral part of the general emergency policy of Israel. The Inspection Unit (IU) 
of the Dept. of Food Science at The Volcani Center is responsible for the quantity and quality 
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aspects of the ER storage. Inspection and pest monitoring are major components of the IPM 
strategy, which is aimed at pest control with reduced use of pesticides. The continuous activities 
of the IU uncovered several changes in the pest population at the storage sites during recent years. 
For example, a significant decrease in the moth population, as well as an increase in the lesser 
grain borer Rhizopertha dominica population, were recorded. R. dominica is considered as a very 
dangerous pest. It was found to be developing resistance to some insecticides (permethrin) and 
fumigants (phosphine), which were in wide use against stored-product pests. To solve this problem 
the unit developed an insecticide mixture containing the organophosphate actellic plus the pyrethroid 
deltamethrin. This mixture proved to be effective against a wide range of grain insects including 
R. dominica. In addition, an ongoing search for alternative fumigants to methyl bromide (which 
will be phased out by 2005 because of its ozone-depleting characteristics) has been conducted. 
The activity of essential oils from aromatic plants as natural fumigants and of some insect growth 
regulators (IGRs) as substitutes for protectants was checked. The new methods of stored-product 
pests monitoring, such as pheromone and probe traps, which allowed earlier insect detection followed 
by more effective treatment, were checked and widely applied. The application of the advanced 
inspection and monitoring methods, as well as the preventive and control measures, resulted in very 
low loss levels (,,~0.5%) of the ER in contrast to much higher loss levels in other countries with 
similar climatic conditions. (P) 

C: TECHNOLOGY AND MANAGEMENT PROCEDURES 

The Ability of Screens with Photo-selective Additives to Protect Crops against Pest 
Infestations 

D. Ben-Yakir, 1'* M. Chen 1 and D. Hadar 2 
x Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 50250 [*e-mail: 

benyak@volcani.agri.gov.il]; and 2BioTechNet Ltd., Ramat Gan 85280, Israel 

A significant reduction in pest infestations has been achieved by covering greenhouses with 
plastic sheets or screens containing photo-selective additives. Reflective aluminum mulches, and 
aluminum-colored screens, also reduced pest infestations. We evaluated the protective ability of 
two new types of screens by the 'BioTechNet' company. Both screens (50x25 mesh) had the same 
photo-selective additives and one of the screens had narrow strips of aluminum foil woven into it. 
The study was conducted during 2002 in small (6x6x2.7m) walk-in tunnels that were arranged in 
a randomized block design. There were five tunnels covered with each type of BioTechNet screen 
(treatments) and five tunnels covered with a standard (50x25 mesh) screen (control). Pests were 
monitored weekly using sticky traps (inside and around the tunnels) and leaf samples. Cucumber 
plants were grown in the tunnels during the spring and tomato plants were grown during the autumn. 
The numbers of thrips (Thrips tabaci) were significantly lower (three- to ninefold) in tunnels covered 
with BioTechNet screens than in tunnels covered with the standard screen. The BioTechNet screens 
with aluminum strips gave better protection from thrips than the screen without aluminum strips, but 
differences were usually not significant. The numbers of aphids and mites on cucumbers, as well 
as of whiteflies (Bemisia tabaci) and mites on tomatoes, were significantly lower in tunnels covered 
with BioTechNet screens than in tunnels covered with the standard screen. Twice as many whiteflies 
were caught around tunnels covered with the standard screen as around tunnels covered with the 
BioTechNet screens. (L) 

Entry of Sweetpotato Whiteflies into a Greenhouse: Distribution in Time and Space 

D. Ben-Yakir, t,* M. Chen, x M.J. Bedinger,  2 M. Tcitcl 3 and M. Barak 3 
1Dept. of Entomology and 3Dept. of Controlled Agricutture and Environmental Engineering, ARO, 
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The Volcani Center, Bet Dagan 50250 [*e-mail: benyak@volcani.agri.gov.il]; and 2Entomology 
Lab., ARO, Gilat Research Center, M.P. Negev 85280, Israel 

The sweetpotato whitefly Bemisia tabaci (Gennadius) is an important pest of and vector of viral 
diseases to many agricultural crops. In greenhouses, ventilation vents are often covered with 50- 
mesh screens to restrict the entry of this pest. These screens significantly reduce the efficiency of 
ventilation. Determining the time and place of whitefly entry into the greenhouse will indicate when 
and where vents need to be covered. We studied the distribution of whiteflies around and inside 
a greenhouse equipped with side windows (covered with 50-mesh screens) and roof vents (open), 
during the autumn of 2002. Horizontally laid yellow sticky traps were used to monitor the whiteflies. 
Outside the greenhouse, significantly higher numbers of whiteflies were trapped on the down-wind 
side. Inside the greenhouse, most whiteflies were caught under the roof vents. When roof vents were 
closed, almost no whiteflies were caught inside the greenhouses. In contrast, closing the side windows 
had no effect on the number of whiteflies caught inside. Under the roof vents, most whiteflies were 
caught on the northern side, where air also entered. Both outside and inside, 70% of the whiteflies 
were caught between 7:00 and 10:00 a.m. and 25% were caught between 10:00 a.m. and 1:00 p.m. 
Only 5% or fewer whiteflies were caught at other times of the day and night. (L) 

Controlling the Mediterranean Fruit Fly and Preserving Citrus Fruit Quality by 
Postharvest Heat Treatments 

Y. Gazit  1,*, S. Lurie 2 and Y. R~ssler 1 
1 The Israel Cohen Institute for Biological Control, CMBI, Bet Dagan 50250; and 2Dept. of 

Postharvest Science, ARO, The Volcani Center, Bet Dagan 50250, Israel [*e-mail: yoav@jaffa.co.il] 

The Mediterranean fruit fly Ceratitis capitata is a quarantine pest in important markets, where 
the importation of freshly picked fruits is banned unless they have been treated to eliminate the pest. 
The treatment must be effective for disinfestation, yet have no adverse effect on fruit quality. The 
main treatment in use currently is a cold quarantine, which necessitates holding the fruit at a low 
temperature (1 to 2~ for 2 to 3 weeks. In contrast, a heat treatment is short and may be effective 
within hours. In order to preserve fruit quality, we studied the thermal-death kinetics of the insect 
in order to keep the heating period to the necessary minimum. We therefore compared the thermal 
death kinetics of four developmental stages of C. capitata, 1- and 2-day-old eggs, and first and third 
instar larvae. The comparison was done in vitro, at various temperatures, using water as the heat 
conductor medium. At 45~ the exposures required to generate probit-9 values of mortality were 
55, 120 and 20 min, and at 49~ they were 3, 4 and 2 min, for the eggs (both ages), first and 
third instar larvae, respectively. The first instar larva was the most heat-resistant stage; hence the 
insect kinetics inside fruit was studied with this stage. However, the first and third instar larvae had 
similar responses within infested fruit. Therefore, the apparent sensitivity of the mature larvae in vitro 
was most likely due to insufficient breathing (suffocation) in the water and not to the heat. Thermal 
treatment at high humidity of inoculated 'Sweetie' fruit was carded out in the Controlled Atmosphere 
Temperature Treatment System (CA'Iq'S). Lethal exposure (100% mortality) was generated after 
heating the core of the fruit to 43 ~ and 44~ for 120 and 60 min, respectively. Incorporation of 
low oxygen atmosphere (mostly N2) enabled reducing the lethal exposure to 42~ for 30 rain. This 
may pave the way to find a sound thermal treatment that will be fast and effective, yet without any 
adverse effect on fruit quality. (L) 

Particle Film Technology with the Processed Kaolin 'Surround WP' to Eliminate 
Mediterranean Fruit Fly Damage in Nectarines, Apples and Persimmons 
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Michal Mazor 1'* and A. Erez 2 
X Dept. of Entomology and 21nst. of Horticulture, ARO, The Volcani Center, Bet Dagan 50250, Israel 

[*e-mail: mmazor@volcani.agri.gov.il] 

Laboratory and field trials with the processed kaolin 'Surround WP' in nectarines, apples and 
persimmons indicated almost complete protection against infestation by the Mediterranean fruit fly 
(medfly) Ceratitis capitata (Wiedemann) (Diptera: Tephritidae). In a laboratory trial with 'San Snow' 
nectarines, it was evident that females avoided landing on Surround WP-covered fruits and the result 
was no infestations. In the field, practically clean fruits were obtained in the Surround WP-sprayed 
trees as compared to heavy infestations in nontreated fruits, of 'Gala' apples, 'Flamekist' nectarines 
and 'Triumph' persimmons. The promising results of these preliminary experiments point to the 
feasibility of using particle film technology with a nontoxic material to reduce/eliminate medfly 
damages. This would be an alternative to intensive applications of insecticides consistently used 
in commercial plantations and in organic orchards, since Surround WP has been approved by OMRI, 
the Organic Materials Review Institute. (L) 

Efficacy of Kaolin Particle Film in Controlling Pear Psyila Cacopsylla bidens 

H. Reuveny, 1'* D. Oppenheim, 1 R. Kedoshim, 1 M. Berkeley, 1 S. Talebaev, 2 S. Reneh, 2 I. 
Caspi, 2 0 r n a  Akunis 1 and Victoria Soroker 2 

1Northern R&D, Qiryat Shemona 11016 [*e-mail:haimr@yiron.org.il]; and 2Dept. of Entomology, 
ARO, The Volcani Center, Bet Dagan 50250, Israel 

The pear psylla Cacopsylla bidens (Sulc) is a key pest in Israel pear orchards. The main damage 
inflicted by psylla is a fruit rusting caused by honeydew produced while feeding and sooty mold. The 
females lay eggs in the winter on fruit buds. Egg hatch begins close to the green tip (GT) stage of the 
trees. Before GT, oil with pesticides is applied to control the pest, and during the season treatment 
is mainly with amitraz and abamectin. Three to five treatments during the season are required. The 
intensive use of these pesticides has led to concern regarding resistance development and to calls 
for environmentally friendly alternatives. This study tested the efficiency of the particle film of inert 
alumino silicate mineral (kaolin, 'Surround WP') on pear psylla. This particle film creates a physical 
barrier between the pest and the plant. In laboratory experiments on young pear trees, kaolin was 
effective both for prevention and treatment against psylla. When used in pear orchards before GT, 
a significant reduction in the psylla enabled a delay in applying the spring treatments. In summer, 
kaolin treatments were inefficient against psylla. It seems that, since kaolin is not a pesticide, its 
film prevents new egg laying. However, the outburst of shoot growth between applications provides 
uncovered surfaces that are readily attacked by the pest and are enough to support population growth. 
This problem may be reduced by restraining vegetative growth. (P) 

D: CHEMICAL COMMUNICATION - In memory of Dr. Moshe Kehat II 

Opening Lecture 
The Aggregation Pheromone of the Almond Bark Beetle Scolytus amygdali 

S. Ben-Yehuda 1'2'* , A. Zada 2, E. Dunkelblum 2, T. Tolasch 3, W. Francke 3, R. Gries 4, G. 
Gries 4 and Z. Mendel 2 

1 Plant Protection Division, Extension Service, Ministry of Agriculture and Rural Development, 
ha 'Hamaqim, Afula 18100, Israel [*e-mail: shaul_by@ kfar-hachoresh.org.il ] ; 2Dept. of 

Entomology, ARO, The Volcani Center, Bet Dagan 50250, Israel; 31nstitute of Organic Chemistry, 
University of Hamburg, D-20146 Hamburg, Germany; and 4Dept. of Biological Sciences, Simon 

Fraser University, Burnaby, BC, V5A 1S6 Canada 

}lObituary. Phytoparasitica (2002) 30:322-324. 
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The almond bark beetle Scolytus amygdali Guerin (Coleoptera: Scolytidae) attacks stone and 
pome fruit trees in the Mediterranean region and in southern Europe. The beetle is considered to 
be a key pest of deciduous orchards in Israel, causing substantial economic damage. Identifying 
the aggregation pheromone of the beetle is the basis for developing an ad hoc pest management 
program by monitoring and mass trapping with pheromone traps. Beetles collected in stone fruit 
orchards were used to establish the mass rearing of S. amygdali. Volatiles emitted by the female 
boring into plum branches were collected on Porapak Q. GC-EAD analyses of volatile extracts 
were conducted, using female antennae as an electroantennographic detector. They revealed the 
following four EAD-active candidate pheromone components: (3S,4S)-4-methyl-3-heptanol (SS-I), 
most abundant and EAD-active; (3S,4S)-4-methyl-3-hexanol (SS-ll); and two spiroketals: (5S,7S)- 
7-methyl-1,6-dioxaspiro[4,5]decane and 7-methyl-l,6-dioxaspiro[4,5]dec-8-ene. Field experiments, 
using funnel traps baited with polyethylene pheromone dispensers, showed that the greatest beetle 
captures were obtained using a mixture of SS-I + SS-II at a ratio of 2:1, with a dosage of 200- 
500#g of SS-I. The capture of beetles using baits of racemic mixtures of the main components 
was significantly lower than the level of capture by the natural isomers of SS-I + SS-II. Adding 
the racemic mixtures of the spiroketals did not improve the level of capture. Comparison of the 
biological activity of each of the four stereoisomers of methyl-heptanol showed that only the natural 
isomer 3S,4S was attractive. The stereoisomers 3R,4R and 3R,4S significantly reduced the male 
capture. Traps baited with the racemic mixture of 4-methyl-3-heptanol and 4-methyl-3-hexanol are 
used in stone and pome fruits orchards in Israel for monitoring and mass trapping of the beetle. (L) 

Social Environment and Nest Volatiles Underlying Nestmate Recognition in the 
Carpen te r  Ant  Camponotusfdlah 

Tamar Katzav-Gozansky, 1,* R. Boulay 1,2 and A. Hefetz 1 
1Dept. of Zoology, George S. Wise Faculty of Life Sciences, Tel-Aviv University, Tel Aviv 69978, 

Israel [*e-mail: katzavt@post.tau.ac.il]; and 2 Estacion Biologica de Doaana, CSIC, 41013 Sevilla, 
Spain 

Nestmate recognition is a process whereby social insects recognize alien conspecific insects and 
prohibit their entry to another nest. In ant colonies, workers carry a colony-specific signal, which 
can include heritable 'discriminators' from the queen and/or workers as well as acquired cues from 
the environment. Cuticular hydrocarbons are believed to be nestmate recognition signals. In order 
to underline the respective role of the social and physical environment, we isolated workers from 
their nest and/or queen and studied the effect on their behavior and hydrocarbon profile. Both 
queenright (QR) and queenless (QL) groups reject individually isolated workers, but not QR or 
QL nestmates. Accordingly, hydrocarbon profiles of the isolated ants, but not of the grouped ants, 
diverged. This suggests that social environment is important for nestmate recognition, but the queen 
does not contribute to recognition cues in this species. Notwithstanding, the queen affects worker 
aggression towards alien ants by reducing social motivation. Next we tested whether nest volatiles 
affect nestmate recognition. Workers were isolated within their own nest by confining them in 
small cages equipped with either a single (SM) or double (DM) mesh. SM workers had limited 
contacts with their nestmates, whereas DM workers were exposed to nest volatiles only. SM workers 
were treated as nestmates, while aggression towards DM workers was intermediate. The cuticular 
hydrocarbon profiles of SM, DM and totally isolated ants were very similar, but differed from the 
profile of non-isolated ants. We propose that nest volatiles modulate the ants' aggressive behavior 
either by affecting their motivation or by affecting nestmate recognition cues in the ant colony. (L) 

The Function of the Matsucoccusjosephi Sex Pheromone in the Sexual and Breeding 
Behavior of the Predatory Bug Elatophilus hebraicus 
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D. Ofer, E. Dunkelblum and Z. Mendel* 
Dept. @Entomology, ARO, The VoIcani Center, Bet Dagan 50250, Israel [*e-mail: 

zmendel @volcani.agri.gov.il ] 

We examined the role of the sex pheromone of the pine bast scale Matsucoccus josephi 
(Hemiptera: Matsucoccidae) in the intraspecific communication of its predator, Elatophilus hebraicus 
(Heteroptera: Anthocoridae). The sexual attraction and courtship behavior of the predator were 
studied in arenas with and without the sex pheromone of its prey. Observations were carried out in an 
Aleppo pine forest. The arenas were 20x20 cm bark area at 150 cm above ground, after the removal 
of the scales and the attachment of a dispenser impregnated with 50 #g M. josephi sex pheromone 
at the arena center. Laboratory observations were conducted in petri dishes. Food searching activity 
and courting or mating attempts could hardly be detected in the absence of the pheromone. In arenas 
baited with the pheromone dispensers, intensive sexual activity was noted, as displayed by the high 
numbers of mating couples, mating attempts between males, as well as frequent attacks on mating 
couples. The ovaries of females attracted to the pheromone were undeveloped, beating an average of 
0.3 mature eggs. The ovaries of such females, which were collected from the arena before mating and 
fed in the laboratory, contained an average of 16.3 and 26.3 eggs after 4 days and 7 days, respectively. 
Similar results were obtained with laboratory-reared females. Ovaries of virgin females reared in the 
laboratory remained undeveloped for at least 9 days. Females did not respond to courtship attempts 
if their ovaries held an average of >3.5 visible eggs. It seems that, in E. hebraicus, the role of its 
prey's sex pheromone is a congregation kairomone and sexual stimulant. In the forest, while mating, 
the females tend to leave the pheromone arena with their mates. We suggest that the purpose of this 
behavior is to shorten the mating. In the laboratory, average mating in the presence of other males 
lasts 211 min, whereas an isolated couple mates during 56 min. (L) 

Enhanced Oviposition in the Moth Plodia interpunctella after Treatment with 
Aminergic  Analogs 

Ada Rafaeli 
Inst. for Technology and Storage of Agricultural Products, ARO, The Voleani Center, Bet Dagan 

50250, Israel [e-mail: vtada@volcani.agri.gov.il] 

In many species of moths, including Plodia interpunctella, post-mating events include the 
cessation of sex-pheromone communication and the initiation of oviposition. In a previous study 
we showed that octopamine and several analogs inhibit the production of sex-pheromone in the 
moth. The present study demonstrated that octopamine and two analogs, clonidine and 2-(2,6- 
dimethylanilino) imidazolidine, induce oviposition by virgin females of P. interpuncteUa, to a level 
comparable to that of mated females. Moreover, octopamine caused a significant reduction in 
the percentage of fertile eggs laid by mated females. It is suggested that octopamine therefore 
mimics both of the responses that occur post-mating: suppression of sex-pheromone biosynthesis and 
stimulation of oviposition. The combined effects result in a significant reduction in progeny of the 
eggs laid after treatment, Effectively, octopamine and analogs induce oviposition of fully developed 
eggs that were ready to be fertilized. Loss of these eggs by the female will certainly impact on the 
population density of the next generation. (L) 

Attrac t ion of  Lobesia botrana to Grapevine  Cultivars:  A Field Study 

Rakefet Sharon, i'* Tirtza Zahavi, 2 Victoria Soroker 3 and Ally Harafi 3 
1Golan Research Institute, Qazrin 12900, Golan Heights [*e-mail: rres l l 2 @research.haifa.ac.il]; 
2Extension Service, Ministry of Agriculture and Rural Development, Qiryat Shemona 10200; and 

3Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 50250, Israel 
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Grape berry moth (Lobesia botrana) is the key pest in the vineyards of Israel and Europe. 
Pheromone traps are commonly used to monitor the pest population, but there are two major 
drawbacks: first, the trap monitors only males; second, its implementation is problematic under 
conditions of mating disruption. The aim of the present study was to identify the preferred cultivars 
in order to enable the use of their volatiles for improved trapping of males and females. The first step 
was to identify the cultivar and the grapevine phenological stage preferred by L. botrana in the field. 
The study was conducted in six vineyards at three locations, from mid March to early September 
2002. The moth population was compared by means of pheromone traps monitored weekly. The 
level of infestation was measured twice during each generation by counting the number of eggs 
and larvae in 100 clusters in all plots. Six phenological stages of the vines were defined: 'leaf 
unfolding', 'flowering', 'fruit formation', 'cluster closure', and 'veraison' (first appearance of color 
in ripening grapes); their development was monitored weekly. The highest number of males was 
counted in cvs. 'Carignan', 'Colombard' and 'Emerald Riesling'; the least favored cultivar was 
'Cabernet'. The preferred phenological stages were leaf unfolding, cluster closure and veraison. 
There was a combined effect of cultivar and phenological stage: in the leaf unfolding stage the 
preferred cultivar was Colombard followed by Emerald Riesling and Carignan; during the cluster 
closure stage the preferred cultivars were Carignan and Emerald, followed by Colombard; during 
veraison all three were desirable. Moreover, an indication that the same cultivars are preferred by 
females for oviposition is that more eggs and larvae were found on them than on other cultivars. The 
preference will be verified in controlled laboratory assays and the most favored ones will be used 
subsequently for isolation of the attractants. (L) 

Sexual  Response of Maladera matrida Males  toward Chemicals Released by Females 
at  Dusk 

Lily Falach* and A. Shani 
Dept. of Chemistry, Ben-Gurion University of the Negev, Be'er Sheva 84105, Israel [*e-mail: 

falach @ bgumail.bgu.ac.il] 

The Maladera matrida Argaman beetle belongs to a family of scarabs whose means of chemical 
communication have not been studied until recently. It was found that the adults emerge from the soil 
at sunset and aggregate to feed and mate. This behavior led us to seek components of the beetles' 
pheromone that could be responsible for short-distance chemical communication. In laboratory 
studies it was demonstrated that the females attract the males and that the chemicals involved are 
probably located on the cuticula of mature females. Behavioral studies of males in the presence 
of either live or frozen females showed that chemicals washed from the cuticula of mature females 
with organic solvents (hexane, dichloromethane and methanol) have a sex pheromone-like activity. 
Preliminary studies showed that females washed with organic solvents lost their attractiveness to 
males. Application of the washings back to the washed females restored their attractiveness. Females 
examined in the morning were not so attractive as those examined at dusk. In keeping with these 
findings, characterization of the extracted compounds by gas chromatography - mass spectrometry 
revealed differences between those extracted in the morning and those extracted in the evening. The 
compounds found in the evening extract but not in the morning extract were tested in an olfactometer 
in an attempt to pinpoint the active component(s). (L) 

Isolation of Mango Leaf Components Affecting Feeding of Maladera matrida Beetles 

Nataly Groysman and A. Shani 
Dept. of Chemistry, Ben-Gurion University of the Negev, Be'er Sheva 84105, Israel [e-mail: 

groysman@bgumail.bgu.ac.il; ashani@bgumail.bgu.ac.il] 
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The scarab beetle Maladera matrida Argaman (Coleoptera: Scarabaeidae) was first detected in 
Israel in 1983 and was then classified as a new species. The adult population and larvae of M. matrida 
constitute a serious polyphagous pest of various crops and ornamentals in Israel. However, they avoid 
mango (Mangifera indica) leaves. In a laboratory trial all beetles refused to eat M. indica leaves and 
died of starvation. Leaf extraction of mango leaves with chloroform was a deterrent to feeding by 
the M. matrida beetle when applied to Rosa hybrida petals, the preferred food. A methanol leaf 
extract was not a deterrent to feeding, whereas the petroleum ether leaf extraction slightly reduced 
consumption when applied to petals. Chromatography on silica gel column with increasing polarity 
of solvents of a chloroform leaf extract yielded two relatively polar fractions exhibiting the highest 
deterrent activity among the 15 fractions assayed. The laboratory trials were conducted in order to 
find deterrent components of M. indica leaves. (P) 

Effect of Octopamine Adminstration on the Behavior of the Ant Camponotus fellah 

Shirly Sharon,* Tamar Katzav-Gozansky and A. Hefetz 
Dept. of Zoology, George S. Wise Faculty of Life Sciences, Tel-Aviv University, Tel Aviv 69978, 

Israel [*e-mail: shirlish@post.tau.ac.il] 

Nestmate discrimination is the first line of defense employed by ants to prevent parasite entry 
and conspecific robbery. The basis for it is pheromonal and mismatch between the label of the 
encountering ant and the template of the resident ant generally results in aggression. Nestmate 
recognition is also modulated by neurohormones through their effect on worker behavior and social 
bonding. For example, the high levels of trophallaxis exhibited by isolated ants when encountered can 
be counteracted by octopamine administration 1 h before the encounter. Apparently social bonding 
between nestmates induces octopaminergic projections in the brain, whereas social isolation creates 
octopamine deficiency. In this study we tested the effect of chronic exposure to octopamine on 
aggression and trophallaxis levels in Camponotus fellah workers isolated for one month. Several 
isolation groups were constructed: single ants, pairs of ants, a group of ten ants, and the queen 
with one worker. Comparing groups enabled us to discriminate between the confounding factors of 
queen absence vs the lack of worker companions. Trophallaxis levels of ants kept in pairs were no 
different from those kept in groups, indicating that a pair of ants may constitute a social unit. In 
contrast, there was slight aggression toward the worker that was paired with the queen. A possible 
cause may be acquisition of queen-specific substances by that worker. Octopamine administration 
resulted in augmentation of aggression among all groups. It is proposed that octopamine decreases 
the sensitivity threshold for nestmate recognition cues to a level that rendered nestmates that had been 
isolated for a month, as alien ants. (P) 

Reproductive Dominance and Caste-specific Pheromones in the Honeybee 
(Apis mellifera) 

R. Dor,* Tamar Katzav-Gozansky and A. Hefetz 
Dept. of Zoology, George S. Wise Faculty of Life Sciences, Tel-Aviv University, Tel Aviv 69978, 

Israel [*e-mail: dorroi@post.tau.ac.il] 

Reproductive skew, where only the queen reproduces, is a hallmark in honeybee biology. 
Although workers have undeveloped ovaries, they are not completely sterile and can lay unfertilized 
eggs, which develop into males. Under a hopeless queenless situation, dominant workers that develop 
v~ .:ries more rapidly benefit from rearing their own reproductives with the help of nestmates. Queen- 
worker interactions in honeybees are largely mediated by pheromone, including the caste-specific 
Dufour's gland secretion. Queen secretion is distinguished from that of workers by possessing long- 
chain esters. However, egg-laying workers develop a queen-like secretion. In order to examine the 

Phytoparasitica 31:3, 2003 307 



formation of reproductive dominance among workers and the role of Dufour's gland secretion in this 
process, pairs or single bees were placed in petri dishes for 10 days. In most pairs, one of the bees 
had a higher level of ovarian development, creating reproductive dominance over the other one. Most 
of the single bees, in contrast, did not develop ovaries. These findings demonstrate that, on the one 
hand, social stimulation (of at least one bee) is required for ovary development; and, on the other 
hand, the reproductively dominant bee inhibits ovary development in the submissive bee. Chemical 
analysis of Dufour's gland secretion revealed higher quantities of the queen-like esters in the bee 
with more developed ovaries as compared with its counterpart bee. Low levels of esters were also 
measured in the single bees. It appears that Dufour's gland secretion is in correlation with ovarian 
development but whether it contributes to dominance hierarchy formation is still unclear. (P) 

E: BIOLOGY AND TAXONOMY 

Medicinal Maggots: Biological Debridement of Chronic Ulcers 

Kosta Y. Mumcuoglu 
Dept. of Parasitology, The Hebrew University - Hadassah Medical School, Jerusalem 91120, Israel 

[e-mail: kostam@cc.huji.ac.il] 

The beneficial effect of maggots in the healing of wounds was already reported in the 18th 
Century by Napoleon's physicians as well as by physicians in the battlefields of the American Civil 
War. In the 1930s maggots were actively used for the treatment of necrotic and hard-to-heal wounds. 
This treatment was abandoned at the beginning of the 1940s with the appearance of antibiotics, only 
to be 'rediscovered' in the late 1980s. In Israel, the use of maggots for treatment of chronic wounds 
started in1996. Sterile maggots of the green bottle fly Lucilia sericata are used for this purpose. This 
type of maggot was selected mainly because of its selective affinity to digest necrotic tissue, without 
damaging the surrounding living tissue. Up to 800 maggots (24--36 h old) are placed on necrotic 
or infected chronic wounds and left for 24 h. The maggots produce an abundance of proteolytic 
enzymes, antibacterial substances and granulation tissue growth-enhancing substances. Their minute 
size (2-10 mm) and mobility enable them to penetrate all necrotic areas of the wound, where their 
secretory products induce degradation and clearance of the necrotic debris. To date, 255 wounds of 
166 patients (99 males and 67 females, 32-95 years old) have been treated. Most of the wounds were 
leg ulcers, mainly diabetic foot ulcers, and the remainder were pressure sores. Within a relatively 

short period of treatment (median 6 days) the maggots achieve a significant debridement of the 
ulcer bed, thus enabling further treatments toward complete healing of the wound, e.g. skin grafting. 
The treatment achieved complete debridement in 79.5% of the wounds, significant debridement in 
16.9% of the wounds, partial debridement in 2.4%, and failed in only 1.2%. The only side effects 
were pain in 20-25% of the patients, controlled in most of them with analgesics, and psychological 
problems of a mild nature. Maggot therapy has been proven to be an invaluable tool in the treatment 
of hard-to-heal chronic wounds. It is an easy-to-use, relatively cheap and effective treatment. (L) 

A Gall Wasp (Hymenoptera: Eulophidae: Tetrastichinae), a New Pest of Eucalyptus 
Trees in Israel 

A, Protasov, 1,* Z. Mendel, 1 Z. Madar  2 and Nitza Saphir 2 
1Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 50250 [*e-mail: 

protasov@volcani.agri.gov.il]; and ~ Forest Department, Land Development Authority, JNF, 
Eshta' o199775, Israel 

In recent years a new pest of eucalyptus, a gall wasp, almost certainly of Australian origin, has 
become established in Israel. The wasp damages eucalyptus saplings in nurseries and young trees. 
A survey of the infestation suggests that the wasp has already covered much of the country, to date 
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having been found in the area between the southern Golan and the western Negev. The wasp has been 
detected in Iran and Algeria as well. It is probably a new species of genus Baryscapus; identification 
is not yet complete. The gall's diameter is ,-~1.5 cm. Several larvae develop in a single gall. The 
galls are formed on the leaves in the abaxial leaf central vein, in the petiole and in young shoots. 
Preliminary observations suggest that the wasp life-cycle is approximately 3 months in the warm 
season. Among the 35 species of Eucalyptus spp. examined, six have been found to be suitable 
hosts: E. camaldulensis, E. erythrocorys, E. grandis, E. robusta, E. tereticornis, and E. saligna; the 
first seems to be the most susceptible one. The hybrid E. torwood is also a suitable host. From the 
severe injury caused to trees of E. camaldulensis in Israel, and the fact that the wasp has not been 
detected in Australia, it has been suggested that, in Australia, natural enemies may control the gall 
wasp populations. These species may serve as appropriate candidates for classical biological control 
in the new areas colonized by the wasp. (L) 

Host Genome and Oviposition Site Preference of Cryptocephalus sinaita moricei** 

Y. Malihi,* D. Gerling and A. Freidberg 
Dept. of Zoology, George S. Wise Faculty of Life Sciences, Tel-Aviv University, Tel Aviv 69978, 

Israel [ *e-mail: dacus @post. tau.ac.il] 

The tamarix leaf beetle (Cryptocephalus sinaita moricei) belongs to the Cryptocephalinae, a large 
cosmopolitan sub-family within the Chrysomelidae. The beetle's distribution in the world is limited 
to the Dead Sea basin, Arava Valley and northern Sinai. Females oviposit on the tree or drop eggs to 
the soil. Larvae are case-bearing grubs and, similar to the adults, are oligophages feeding on leaves, 
shoots and buds of Tamarix spp. A well-established population of this leaf-beetle species exists at the 
'Enot Zuqim nature reserve, on the northern shore of the Dead Sea. This reserve is an oasis containing 
several dozen springs and dense stands of Tamarix trees of different species, size and age. We found 
that the beetle population has a patchy distribution. Some trees are heavily infested by different 
stages of the beetles ('rich' trees), whereas others are poorly infested ('poor' trees). Adult beetles are 
good flyers, capable of moving among the trees, and hence can locate and select a suitable tree for 
feeding and/or oviposition. In the present study, Tamarix nilotica trees were sampled and five pairs 
were characterized as poor or rich trees, respectively. Saplings were taken from these pairs in order 
to establish tree clones, from which females would be able to choose between rich and poor trees as 
an oviposition substrate. Despite the differences between clones, females did not show significant 
preference for any of them and oviposited randomly on the different trees. However, the survival of 
larvae was significantly higher when feeding on rich as opposed to poor trees, indicating the females' 
inability to choose the better feeding site for their offspring. (L) 

The Biotypes of Bemisia tabaci in Israel: Distribution and Implications for Pest 
Management 

A.R. Horowitz, x,* S. Kontsedalov, 2 V. Khasdan x and I. Ishaaya 2 
1Dept. of Entomology, ARO, Gilat Research Center, M.P. Negev 85280 [*e-mail: 

hrami@volcani.agri.gov.il]; and 2 Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 
50250, Israel 

Two biotypes of the whitefly Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae) have been 
documented from Israel. Biotype B was recognized in the early 1990s, and biotype Q was first 

**Second prize winner of the competition for the best student presentation, in memory of the late Dr. Syril 
Blondheim. 
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recorded in 2000. In order to determine the biotype status of B. tabaci in Israel, samples of whiteflies 
collected during 2000-2002 from several field and greenhouse sites were examined by RAPD-PCR, 
using primers of arbitrary sequence. The whitefly collections were part of a nationwide program to 
monitor resistance to several important whitefly control agents. In the laboratory, crosses of biotypes 
B and Q were conducted to test compatibility between the biotypes. Based on the collected samples, 
both the B and Q biotypes are present in Israel, and field populations consist of a mixture of the two 
biotypes. Restrictions to interbreeding between the two biotypes ofB. tabaci were found, and it may 
resolve differences in biochemical and physiological characters of these biotypes. A possible link 
between B. tabaci biotypes and insecticide resistance was discussed. (L) 

New Variant: Annotated List of Hymenopterous Parasitoids of Thrips in Israel 

W. Kuslitzky 
Plant Protection and Inspection Services, Ministry of Agriculture and Rural Development, Bet 

Dagan 50250, Israel [e-mail: wolflc@moag.gov.il] 

Six species of thrips parasitoids from two families of Hymenoptera are known in Israel. 

Tr ichogrammatidae-  egg parasitoids: 
(i) Megaphragma priesneri KJryger had been collected in 1932 from Egypt by I. P. Kryger and in 
1939 from Israel (Rehovot) by E. Rivnay. It is a common parasitoid of Retithrips syriacus. Between 
1995 and 2000 it was found in Israel wide-spread on rose, vine, castor bean and other plants. 
(ii) 111. mymaripenne Timberlake is a most common parasitoid of Heliothrips haemorrhoidalis 
distributed in tropical and subtropical zones. In 1993 it was found in Italy by G. Viggiani. In Israel, 
the first record was from eggs of this host on Viburnum tinus at Rehovot in June 1995. It is a widely 
distributed species in Israel. Up to 96% of the eggs of H. haemorrhoidalis on V. tinus and up to 80% 
on avocado were found parasitized. In the laboratory young plants of V. tinus and fruits of lemon 
infested with H. haemorrhoidalis were used to breed M. mymaripenne. In the latter case the methods 
of rearing and distribution in orchards were elaborated. 

Eulophidae- larvae parasitoids: 
(iii) Ceranisus menes Walker is a cosmopolitan parasitoid, widely distributed in Israel on different 
plants, attacking larvae of Thrips tabaci, Frankliniella occidentalis and other species. It was first 
found by A. Rubin in 1990, on rose flowers in Jerusalem. 
(iv) Thripobius semiluteus Boucek, a parasitoid of H. haemorrhoidalis, is distributed (endemic 
or introduced) in tropical and subtropical zones. In 1991 it was introduced into Israel by M. 
Wysoki. Between 1992 and 1996 nearly 250,000 specimens were released and it was successfully 
acclimatized. The efficiency is up to 100%. 
(v) Pediobius thysanopterus Burks is a parasitoid of Gynaikothrips ficorum. In 1971 A. Burks 
described this species based on material from Rehovot (Israel) and Giza (Egypt). In Israel P. 
thysanopterus was found at all sites where its host appears. It is approximately 90% efficient (at 
best). Attempts were made to introduce this parasitoid from Israel into California. The results are 
unknown. 
(vi) Goetheana shakespearei Girault  is distributed mainly in tropical and subtropical zones. In 
October 2002 one male was found in Israel (at Yoqne'am) on lemon trees with a mixed population of 
Scirtothrips mangiferae and Anaphothrips obscurus. (L) 

Ticks  and Mites as Potential Vectors of Diseases in Israel 

A. Wilamowski,  1 H.J. Schnur, 1'* I. Ioffe-Uspensky 2 and I. Uspensky 2 
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x Entomology Laboratory, Ministry of Health, Jerusalem 94467 [*e-mail: 
tilly.schnur@eliav.health.gov.il]; and 2Alexander Silberman Institute of Life Sciences, The Hebrew 

University of Jerusalem, Jerusalem 91904, Israel 

A number of ticks and mites which attack humans and are potential vectors of diseases are 
recorded in Israel. Ornithodorus tholozani is the vector of Borrelia persica, agent of relapsing fever. 
Ornithodorus coniceps attacks humans and can host and transmit West Nile virus (WNV). Argus 
latus, found in Jerusalem in 1994 attacking humans, has since been recorded elsewhere. This species, 
carried mainly by pigeons, is the main host of WNV. Argus hermanni, a species close to A. latus, is 
also a host of this virus. Rhipicephalus sanguineus carries a pathogen from the Rickettsia conori 
complex, the causative agent of Israeli tick typhus, and is a potential vector of human ehrlichiosis, 
known to exist in Israel. lxodes gibbosus, a parasite of sheep and goats in northern Israel, was 
recently found on Felis domesticus in central Israel. This species, belonging to the lxodes ricinus 
complex, may be a vector of diseases specific to this tick group. Cases of tick toxicosis caused by 
female lxodes redikorzevi theodori are recorded annually (up to a dozen cases during 2000). Between 
1997 and 1998, single specimens of lxodes scapularis, Amblyomma americanum and Dermacentor 
variabilis were imported from the USA. Two further specimens of D. variabilis have since been 
imported, proving that this phenomenon is not unusual. It is essential to follow up the capability of 
this important disease vector to establish local populations in Israel. Blood-sucking mites feeding 
on birds, mainly Ornithonyssus bursa, also attack humans, and are suspected as vectors of some 
pathogens. Ornithonyssus bacoti, a rat parasite, also attacks humans and is suspected of transmitting 
murine typhus. (L) 

Identification of Different Biotypes of Bemisia tabaci in Israel by Random Amplified 
Polymorphic DNA ( R A P D - P C R )  

V. Khasdan, 1,* Svetlana Kontsedalov 2 and A.R. Horowitz 1 
Dept. of Entomology, ARO, 1Gilat Research Center, M.P. Negev 85280 [*e-mail: 
khasdan@bgumail.bgu.ac.il]; and 2The Volcani Center, Bet Dagan 50250, Israel 

The whitefly Bemisia tabaci (Gennadius) (Homoptera: Aleyrodidae) is a serious pest of 
agricultural crops. The current international importance of the whitefly has been attributed to 
the appearance, introduction and dispersal of the new biotypes. The biological significance of 
the B. tabaci biotypes is still unclear, although they differ in some parameters such as host-plant 
relationships and their capacities to transmit plant disorders and/or viral diseases. Biotypes have 
been distinguished largely on the basis of biochemical or molecular polymorphism. In a survey 
of various B. tabaci populations from Israel during 1999-2000, the 'Q' biotype was recognized in 
addition to the 'B' biotype. Further study of biotype occurrence and interactions is needed to resolve 
differences in biochemical, physiological and life-history traits that may affect their phenology, host- 
plant specificity, resistance to insecticides, and virus transmission capability, and to determine the 
implications for crop protection strategies. In this study a RAPD test was used to distinguish between 
biotypes 'B' and 'Q' of B. tabaci. While this method is convenient - since the samples can be 
preserved in alcohol and a relatively large number of samples can be processed rapidly - the banding 
patterns are complex and it takes experience to interpret them correctly. Sequence characterized 
amplified regions (SCARs) can be developed to amplify only one product and make the results easy 
to interpret. (P) 

Density-dependent Effects of the Predator Notonecta maculata on Species Diversity 
in Artificial Pools: Testing the Intermediate Disturbance Hypothesis 
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A. Eitam* and L. Blaustein 
Community Ecology Laboratory, Institute of Evolution, University of Haifa, Haifa 31905, Israel 

[*e-mail: aeitam@netvision.net.il] 

According to the intermediate disturbance hypothesis, diversity should peak at intermediate 
levels of environmental disturbance. Predation, which can be considered as a disturbance, may thus 
operate to cause highest diversity at intermediate predator densities. We tested this hypothesis in 
an experimental, temporary pool community over a short time period (11 weeks) with the aquatic 
predatory bug Notonecta maculata. Notonecta prefers large prey such as the cladoceran Daphnia 
over smaller prey such as the intermediate-sized cladoceran Moina. We expect that at intermediate 
densities, Notonecta would reduce densities of its preferred prey, which would in turn release less 
preferred species from competition, thus increasing species diversity. At higher predator densities, 
with the depletion of the preferred prey, we expect a shift in predation towards the less preferred 
species. This would reduce densities of these species, leading to decreased diversity. In artificial 
pools (water volume ,,, 30 liters), we established a community of crustaceans and then added 0, 1, 2 
or 4 Notonecta nymphs. After 11 weeks, species diversity, as estimated by the Shannon-Weiner index, 
increased from densities of 0 to 2 Notonecta, with a statistically insignificant decrease at a density of 4 
Notonecta. On the population level, predator density had the largest effect on large and intermediate- 
sized cladocerans, with Daphnia decreasing and Moina densities increasing with Notonecta density. 
Despite the opposing trends of Daphnia and Moina densities, there was no statistically significant 
relationship between them. Because the drop in species diversity at the highest predator density was 
not statistically significant, the results failed to support conclusively the intermediate disturbance 
hypothesis. However, the outcome of this experiment, which simulates the conditions in natural 
pools with relatively short hydroperiods, does not necessarily imply a rejection of this hypothesis 
for Notonecta. There was a trend of increased diversity with time at intermediate density, and 
stabilization or slight decrease with time at high density. If these trends were to continue, species 
diversity in longer-duration pools would be higher at intermediate density than at high density. (P) 

Identification of Leafhopper Vector(s) of a Phytoplasma Associated with a New 
Disease of Limonium Hybrids 

Phyllis G. Weintraub, 1,* A. Gera 2 and A. Rosner 2 
1Dept. of Entomology, Gilat Research Center, M.P. Negev 85280 [*e-mail: 

phyllisw @ volcani, agri.gov.il]; and 2 Dept. of Virology, ARO, The Volcani Center, Bet Dagan 50250, 
Israel 

Symptoms typical of a phytoplasma infection were observed on a large number of Limonium 
hybrids in Israel in October 2000. Examination by electron microscopy of samples from diseased 
plants revealed the presence of pleiomorphic membrane-bound bodies in the phloem cells. Diseased 
plants were analyzed additionally by PCR using universal and nested primers and revealed an 
amplification product of 1143 bp. Sequence analysis showed that this was an Elm Yellows 
phytoplasma. This is the first published record of this phytoplasma in Israel. A survey was made 
of leafhoppers in Limonium hybrid crops: one known phytoplasma vector was present in very large 
numbers, about tenfold greater than any other species (Orosius orientalis (Matsumura)); three other 
known vectors were present in low to moderate numbers (Orculifer haematoceps complex (Mulsant 
et Rey), C. tenellus complex (Baker) and Exitianus capicola St~l); individual specimens of other 
vectors were found occasionally. Field-collected specimens of these four species were shown to 
vector phytoplasma to healthy Limonium hybrid seedlings. A laboratory colony of O. orientalis 
was additionally shown to be able to acquire the phytoplasma from infected Limonium hybrids and 
subsequently vector it to healthy seedlings. (P) 
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Characterization of the Response of Cucumber Plants (Cucumis sativus) to the Broad 
Mite Polyphagotarsonemus latus tt 

Mor Grinberg, 1,2,* E. Palevsky, 1 R. Perl-Traves, 9 S. Rene 1 and Victoria Soroker 1 
1Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 50250 [*e-mail: 

grinbem@mail.biu.ac.il]; and 2Faculty of Life Sciences, Bar-llan University, Ramat Gan 52900, 
Israel 

Plant responses to herbivore attacks are complex, and include a variety of defense mechanisms. 
This study was focused on the interaction of the broad mite Polyphagotarsonemus latus (Acari: 
Tarsonemidae) and cucumber plants. We examined the effect of broad mite (BM) on plant 
morphology and growth patterns by monitoring total plant height, number of and size of leaves 
and internodes, over a 4-week infestation period. BM caused a substantial effect on growth and 
development of cucumber, with a significant decrease in all parameters measured. An attempt was 
made to identify possible signaling pathways that mediate plant responses to BM. Using Northern 
analysis, we tested the expression of genes known to be a part of the defense signaling pathways: 
beta-glucanase (BGL2) is part of the salicylic acid (SA)-dependent pathway; LOXI and LOX2, 
two cucumber lipoxygenase isoforms, represent the jasmonic acid (JA) pathway. A member of the 
ACC oxidase family, ACO1, represents ethylene synthesis. We compared gene expression between 
plants infested with BM and two control groups: untreated plants and plants that were mechanically 
wounded. Results indicate that BGL2, LOXI and LOX2 are induced by mite feeding, increasing 
between 24 and 72 h post-infestation, and subsequently decreasing. Wounding did not induce these 
transcripts, except for a slight induction of LOX1. ACO1, on the other hand, shows a rather uniform 
expression pattern. These results suggest that BM causes an induction of both the SA and JA 
pathways. However, it is still not known whether this response is local or both local and systemic and 
how the ability of plants to express these defense pathways affects their susceptibility to BM. (P) 

F: INSECT BEHAVIOR 

Repeated Copulat ions by Female Mediterranean Frui t  Flies 

S. Mossinson and B. Yuval* 
Dept. of Entomology, The Hebrew University of Jerusalem, Faculty of Agricultural, Food and 

Environmental Quality Sciences, Rehovot 76100, Israel [*e-mail: yuval@ agri.huji.ac.il] 

The Mediterranean fruit fly Ceratitis capitata (Diptera: Tephritidae) is a notorious pest, 
damaging hundreds of fruit species all over the world. The sterile insect technique (SIT) is an 
alternative to the conventional methods of control. In order to succeed, the sterile males must compete 
for copulations against wild males and therefore more knowledge about the sexual behavior of this fly 
is essential. The objective of this study was to examine the relative contributions of copula duration 
and sperm transfer to the inhibition of sexual receptivity of female Mediterranean fruit flies. We did 
not see any effect of the time from first copulation on the tendency to copulate again. Duration of the 
female's first copulation did not affect her subsequent receptivity. Females choosing to remate had 
significantly fewer sperm in their spermathecae than females who chose not to remate. Furthermore, 
on the first day following copulation significantly more females whose first mate was sterile (sterile 
males transfer fewer sperm than wild males) chose to copulate than did females whose first mate was 
fertile and recently derived from wild stock. In light of these results, we conclude that female sexual 
receptivity is not routinely renewed. When females remate in the first few days following their first 
copulation, it is because of an unsuccessful first copulation. This study emphasizes the importance of 
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the quality of the sterile males, since release of low quality males will increase remating in the field 
and enhance the probability of females encountering fertile males. (L) 

The Sensitivity of Honey Bees to Different Sugars and Its Influence on Bees' 
Preference for Avocado Flowers 

O. Afik,* A. Dag and S. Shafir 
B. Triwaks Bee Research Center, Dept. of Entomology, The Hebrew University of Jerusalem, Faculty 

of Agricultural, Food and Environmental Quality Sciences, Rehovot 76100, Israel [*e-mail: 
afikohad@agri.huji.ac.il] 

Honey bees prefer some flowers over others. Nectar quality is largely determined by nectar 
amount and sugar concentration, and affects bees' preference. Intense activity of bees is essential for 
fruit setting in avocado orchards, but even when bee hives are located inside the orchard, bees still 
search for alternative blossoms. The main avocado competitors in Israel are citrus and Brassicaceae 
flowers, and bees prefer these flowers even though their nectar yield is similar to that of avocado. 
An important difference between the nectars is their sugar composition, which affects the bees' 
preference. Citrus and Brassicaceae nectars are dominated by fructose and also contain glucose 
and sucrose, whereas avocado nectar contains almost exclusively sucrose, with a low portion of a 
unique sugar, perseitol. Using the proboscis extension response paradigm, we compared the bees' 
sensitivity to different sugar solutions and also tested the bees' preference for diluted honey from 
different sources. The bees were found to be more sensitive to sucrose than to fructose, glucose and 
perseitol, and did not detect perseitol. The sensitivity to sucrose was similar to the sensitivity to sugar 
mixtures that simulated avocado and citrus nectars. Honey bees consumed less honey from avocado 
than from competitive sources, even when the avocado honey had a higher sugar concentration. The 
results indicate that honey bees prefer nectar components of competitive blooms to those of avocado 
blooms, but sugar composition cannot explain this preference. (L) 

Effects of Post-Teneral Diet on Foraging Success of Sterile Male Mediterranean 
Fruit Flies 

Meyrav Maor,* Batya Kamenski,  Shlomit Shloush and B. Yuval 
1Dept. of Entomology, The Hebrew University of Jerusalem, Faculty of Agricultural, Food and 

Environmental Quality Sciences, Rehovot 76100, Israel [*e-mail: maor@agri.huji.ac.il] 

Mediterranean fruit flies (Ceratitis capitata) are serious agricultural pests in Israel and other 
parts of the world. The sterile insect technique (SIT) is playing an increasing role in the co, ,l of 
this pest. A system to control the quality of the sterile flies is being developed to ensure that the 
flies will fulfill their mission - to copulate with wild females and to prevent or postpone the latter's 
remating. A post-teneral diet containing protein has been shown to enhance the copulatory success 
of sterile male Mediterranean fruit flies. However, ingesting protein was also found to affect male 
survival negatively, in particular in experiments where males faced starvation following release in the 
field. Accordingly, the objective of the present study was to determine the effects of various post- 
teneral diets, presented to sterile males prior to release, on their subsequent ability to: (a) forage for 
carbohydrates and protein in the field, and (b) participate in leks. Using mark-release recapture and 
analytic biochemical methods, we found that both protein-fed and protein-deprived males foraged 
successfully for protein and sugar in the field, when these resources were available. Protein-fed 
males contained more protein than protein-deprived males. Diet did not have a significant effect on 
participation in leks. The sterile male fruit flies' inability to overcome starvation is not a concern for 
SIT control operations, because protein-fed sterile males are able to exploit sources of nutrition in 
the release environment. In light of the contribution of nutrition to copulatory success of the sterile 
males, we recommend to feed them protein before releasing them. (L) 
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The Role of Juvenile Hormone in the Induction of Pheromone Production in the 
Moth Helicoverpa armigera 

Ada Rafaeli, 1'* T. Zakharova, a Z. Lapsker 1 and R.A. Jurenka 2 
l lnst. for Technology and Storage of Agricultural Products, ARO, The Volcani Center, Bet Dagan 

50250, Israel [*e-mail: vtada@volcani.agri.gov.il]; and 2Dept. of Entomology, Iowa State 
University, Ames, IA 50011-3222, USA 

In many moth species pheromone biosynthesis is under circadian control due to the timely release 
of a neurohormone - pheromone biosynthesis activitating neuropeptide (PBAN) - that is responsible 
for the activation of pheromone production by female moths. The involvement of juvenile hormone 
(JH) in reproductive behavior of lepidopteran species, however, has not been clearly defined. In 
the present study we focused on the precise age of pharate adults at which they begin to respond 
to PBAN, and examined the influence of JH II and its analog, fenoxycarb (FX), on specific binding 
of a photoaffinity-biotinylated PBAN-analog to an identified putative receptor membrane protein. 
Using this PBAN-analog we demonstrated specific binding of a membrane protein (estimated MW: 
50 kDa) in adult females. This binding was not detected in female pupae 3 days before emergence, 
which do not respond to PBAN and do not produce pheromone. The expression of the putative 50 
kDa receptor-protein, which specifically binds the PBAN-analog, was not detected in such female 
pupae. However, after treatment with JH or FX, specific binding of the 50 kDa protein by the PBAN- 
analog was induced in such female pupae, thereby providing evidence that JH may up-regulate this 
putative receptor protein. (L) 

Offspring Fitness as a Consequence of Female Choice of Mates in the Mediterranean 
Fruit Fly 

Ally Harari, 1,* Y. Gazit 2 and Ruti Akiva 2 
1 Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 50250 [*e-mail: ally @ int.gov.il]; and 
2The h'rael Cohen Institute for Biological Control, Citrus Marketing Board of Israel, Bet Dagan 

50250, Israel 

The effect of the female's choice of mate on her offspring's fitness is a fundamental question 
in sexual selection theory. Choosing females may gain fitness through direct material benefits, 
'sexy son' advantages, or through 'good genes'. The effect of 'good genes' is the most difficult 
to demonstrate because environmental conditions often conceal the effect of genetic components. 
Therefore, studies relating genetic benefit to offspring fitness are scarce. In the present study we 
demonstrated the effect of 'good genes' on fitness of chosen males' offspring in the Mediterranean 
fruit fly Ceratitis capitata. One group of females was allowed to choose their mates, whereas another 
group of females mated with males randomly assigned by us. Eggs of both groups were placed with 
a similar number of eggs of a mutant fly in a limited space and restricted food supply; hence, the 
competition between individuals was inevitable. The number of pupating individuals, pupation rate, 
and size at pupation were measured as indications of fitness in both groups of offspring. Offspring of 
males chosen by females had a greater number of pupae than offspring of randomly mated males. The 
pupation rate of chosen males' offspring was faster than that of males that were assigned to females 
randomly. The chosen males' offspring were significantly heavier than offspring of non-choosing 
females. These three different indicators of fitness, gained by offspring of choosing females, were 
the consequence of different competition pressure on the offspring as larvae. (L) 
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Phoret ic  Behavior of the Broad Mite Polyphagotarsonemus latus 

Victoria Soroker,* O. Bahar, R. Saadia, Sara Yablonsky and E. Palevsky 
Dept. of Entomology, ARO, The Volcani Center, Bet Dagan 50250, Israel [*e-mail: 

sorokerv@volcani.agri.gov.il] 

The broad mite Polyphagotarsonemus latus (Acari: Tarsonemidae) is a polyphagous pest in 
tropical and subtropical regions, especially in greenhouse crops, which increases the significance 
of the studies on its dispersal. Phoretic associations between broad mite and whiteflies have been 
reported from different parts of the world, suggesting the significance of phoresy in mite dispersal 
and management. The trapping of both windborne and phoretic broad mites has been the subject of 
comparison under field conditions. The nature of cues involved in the recognition of the phoretic 
host by the mite has been studied under laboratory conditions. The role of the wax powder typical 
of whiteflies on phoretic host recognition has been evaluated by monitoring mite attachment to 
prewashed Bemisia tabaci and by studying the mite response to wax collected from Aleuroides 
singularis. Under field conditions, most trapped broad mites were attached to whiteflies. In the 
laboratory, broad mite attachment to B. tabaci took place equally well in the dark and under light. 
Mites did not differentiate between the sexes of their host. However, mite attachment to B. tabaci 
was greatly diminished by washing the host with various organic solvents, especially chloroform. 
Broad mites were attracted to the leaf areas treated with wax of A. singularis and even attached to 
wax-treated leaf trichomes in a similar manner observed with their phoretic host. Taken together, 
these data indicate involvement of chemical cues from whitefly wax in the recognition process of the 
phoretic host and/or in the induction of the attachment behavior. (L) 
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Honey bees (Apis mellifera) have become one of the model systems for studying learning 
and decision-making processes. A commonly used paradigm is that of conditioning the proboscis 
extension response (PER). Since the motivational state of an animal affects its learning performance, 
it is important to control the motivation level of subjects, and to decrease variability between subjects. 
In the current study we tested the influence of the capture group (time of capture and waiting period 
until performing the test), pre-conditioning levels of feeding, and infection by the parasite Nosema 
apis, on three parameters that are associated with motivational state: the amount of sucrose solution 
a subject is willing to imbibe (hunger criterion), the lowest concentration of sucrose solution that a 
subject responds to (sensitivity) and learning performance. None of the above treatments had an effect 
on the variability between subjects in any of the indexes of motivation, nor was there a significant 
influence of these treatments on learning performance. From the results it seems that feeding ad 
lib., which is commonly used as a means to reduce variability between subjects, does not reduce the 
variability. Although the presence ofN. apis did not influence learning performance directly, infected 
bees imbibed less sucrose solution at the end of the experiment and were more sensitive to sucrose 
after a long wait. Using the sucrose sensitivity test as an index to predict learning performance 
was found to be effective only when it was conducted close to the time of capture and of testing. 
Further research of the factors influencing the motivational state and the variability between subjects 
is needed in order to improve the sensitivity of paradigms aimed at studying learning mechanisms in 
bees. (P) 
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