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PAPERS

Association of fungus gnats with oomycetal plant ghogens

Sarah Arnold?, Stephen Wraight?, Eric Nelson3, JohrSanderson?

‘Dept. of Entomology, Cornell University, Ithaca, NJSA, 14853-0901, sea35@cornell.etiiSDA-ARS, US Plant,
Soil and Nutrition Laboratory, Ithaca, NY, USA, 138801; 3Dept. of Plant Pathology, Cornell Universitjhaca,
NY, USA, 14853-0901

Abstract: Dark-winged fungus gnats in the geBradysia(Diptera: Sciaridae) are especially abundant ireigineuse
plant production. Although it is thought adult fursggnats generally do not feed in the greenhousimgesciarid
larvae feed mainly on microorganisms in the saitluding various Oomycetes, Ascomycetes, Basidi@tgg; and
Myxomycetes. However, larvae of several specie® faso been observed consuming root, stem, andtisoaseleaf
tissue of apparently healthy vascular plants iregheuses, and have been implicated in the transmie§ certain root
pathogens. In this laboratory studdradysia impatiendarvae chose to associate with oomycetal cultofd2ythium
aphanidermatumPythium ultimum or Pythium irregularemore frequently than the medium on which eachhekeé
pathogens was grown.
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Developments in greenhouse horticultural productiorsystems

J.C. (Sjaak) Bakker
Wageningen UR Glastuinbouw, Violierenweg 1, 2665 MéBig, Post Box 20, 2665 ZG Bleiswijk, The Netheattan
sjaak.bakker@wur.nl

Abstract: A short overview of recent developments in Dutdticultural industry is presented focussing omrfo
topics: 1) optimal use of the greenhouse area,aXjimmal utilisation of light, 3) reduction of energge, and 4)
complete control of the greenhouse environment.
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Study of the efficacy of different concentrations binsecticidal soap, in comparison
oxydemeton-methyl (Metasystox) to controAphis gossypii in greenhouse cucumber

Valiollah Baniameri
Iranian Research Institute of Plant Protection (IRIPP),0. Box: 19395/1454 Tehran, Iran, baniameri@yabom

Abstract: Insecticidal soaps have been used to control ias@mutl mites because of low toxicity and environment
pollution with no residual effect. At present tincause of limitation in the use of chemical itis@tes in greenhouse
vegetables, it is needed to use an alternativeugtagiithout poisoning active ingredient such agpso#n this study, the
effect of an insecticide soap named Palizin (Kimiesmvar product) with three different concentrai¢h5, 2.5 and 5
g/lit), oxydemeton-methyl (Metasystox) (1 ml/liahd control were evaluated through a CRBD in 3icapibns against
Aphis gossypii in greenhouse cucumber of Tehran Madmin, Iran. Mortality percentage was calculatesing



Henderson-Tilton formulae and the arcsine transfdrmertality percentage of aphids were analysedA$ Software.
The comparison of the mean effectiveness of alltrireats showed that there was no significant diffeeeamong
treatments, but there is a significant differenmehie control. The maximum and minimum mean effédhsecticide
soap were 90.63 and 75.89 percent in concentrattbriz5 and 1.5 g/lit, respectively. According teetresults,
insecticidal soap (Palizin) is recommended in 2l §pr spraying application.
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The switch to IPM in cut-chrysanthemum in the Nethelands

Ellen Beerling
Wageningen UR Glasshouse Horticulture, Violierentve2665 MV Bleiswijk, The Netherlands,
Ellen.Beerling@wur.nl

Abstract: Within a few years time Dutch cut-chrysanthemumowers switched to IPM. In this paper we descrhm t
causes that account for this change, and we surmenauir research on thrips and spider mite corttiadl contributed to
it.
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Development of a grower rearing-release system fd@theta coriaria, for low cost biological
control of ground-dwelling pest life stages

Jude Bennisor}, Kerry Maulden?, Heather Maher', Monique Tomiczek
'ADAS Boxworth, Boxworth, Cambridge, CB23 4NN, UKeJBennison@adas.co.ulEormerly of ADAS Boxworth

Abstract: Following Canadian research and experience orpthential ofAtheta coriarig for biological control of
sciarid flies, shore flies and western flower terifZvVFT), further research was done in the UK toellgv a practical
grower rearing-release system for the predatorldar cost biological control of various pests. Thestem gave
promising reductions in numbers of WFT bnpatiensand of sciarid flies on potted parsley. coriaria release rates
needed for control of sciarid flies of a specifandity on potted parsley were determin&anethod for manipulating.
coriaria release rates from the rearing-release containessdentified. Further development and testindhefrearing-
release system is needed before grower uptakeeceecbmmended.
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Strategies for aphid control in organically grown sveet pepper in the Netherlands

Chantal Bloemhard, Pierre Ramakers
Wageningen UR Greenhouse Horticulture. P.O Box 265285 Bleiswijk, The Netherlands,
Chantal.Bloemhard@wur.nl

Abstract: Within the framework of a ministerial program @acourage organic farming, a knowledge disseminatio
project on biological pest control was started.dDig sweet pepper growers participating in thiggmohave adopted a
more preventive strategy, especially with respechid control. Natural enemies were releaseduahnhigher rates
and frequencies, and repairing sprays with natpyaéthrum could be omitted. Crops still suffer frdroneydew
pollution and yield losses. Results of scoutindiagihids and natural enemies in a representatseeara presented.
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Potential of alternative prey in the conservation ad establishment ofOriusinsidiosus (Say)
(Hemiptera: Anthocoridae)

Vanda H.P. Bueno, Livia M. Carvalho, Alessandra R. @rvalho
Laboratory of Entomology, Department of Entomoldggderal University of Lavras, P. O. Box 3037, 37200-00
Lavras, Minas Gerais, Brazil, vhpbueno@ufla.br

Abstract: Orius species can be found in both managed and natcmalystems, mainly in association with thrips. The
objective of this study was to evalu&e insidiosusbiological parameters using the thripsankliniella insularisand
Spodoptera frugiperdaggs as prey, as well as its predatory capacitg.dnugiperdaeggs and adults d¢daplothrips
gowdeyi+ Frankliniella sp. The experiment was conducted in a climatierdi& at 25 +1°C, RH 60 +10%, and a 15-h
photophaseO. insidiosusdevelopment lasted longer whé&h frugiperdaeggs were used as food (13.0 days), as
compared withF. insularis (10.4 days). During the nymphal stag® insidiosusconsumed significantly more thrips
(58.1 adults) when compared with frugiperdaeggs (34.6 eggs). Females fed thrips laid a grembmber of eggs
(80.7 eggs/female) as compared to femalesStefdugiperdaeggs (25.8 eggs/female). Thrips were more suitaipl®.
insidiosus development and reproduction, and may contriboteatd the conservation and establishment of this
predator in agroecosystems located neighbourimgesnhouses.

*kkkkkkkhhkk

Intra-guild predation between Amblyseius swirskii (Athias-Henriot) and Neoseiulus cucumeris
(Oudemans) (Acari: Phytoseiidae)

Rosemarije Buitenhuist 2, Les Shipp?, Cynthia Scofbupree!

‘University of Guelph, Environmental Biology DepantréSuelph, Ontario, N1G 2W1, Canada,
buitenhuisr@AGR.GC.CAGreenhouse and Processing Crops Research Centresultgrie and Agri-Food Canada,
2585 County Road 20 RR2, Harrow, Ontario, NOR 1Ghada

Abstract: The relationships between the predatory mitemblyseius swirskii(Athias-Henriot) andNeoseiulus
cucumerigOudemans), and their prey, western flower thfifrankliniella occidentalisPergande), were investigated to
determine the effects of predation on intra-guilégxtra-guild prey. Life history characteristicshmfth predatory mites
were measured when fed eggs and larvae of the ptieelator species, and compared to data obtaineh e
predators were fed thrips larvae. In addition, chdests were conducted to determine if the presl&iad a preference
for any of the different prey or if they were inclisninate predators.
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Release rates oDriusinsidiosus to control Frankliniella occidentalis on protected potted
gerbera

Alessandra R. Carvalho, Vanda H.P. Bueno, Alexa G.a&tana, Nazaré Moura, Elaine A. Louzada
Laboratory of Biological Control, Department of Entology, Federal University of Lavras, P.O. Box 30372@0-
000 Lavras, MG, Brazil, acarvalho@ufla.br, vhpbuendt@.br

Abstract: Reductions ofFrankliniella occidentalispopulations usingOrius insidiosuswere obtained in several
ornamentals, such as saintpaulia, impatiens, arltege The purpose of this study was to determiaethion of this
predator on the biological control of the thripsoccidentalisafter different release rates under a commerca@kpted
cultivation area of potted gerbera. The experimess wonducted during the entire cultivation cycte, d total of 16
weeks. The population dynamics Bf occidentaliswas evaluated in two areas located in differeeeghouses, one
with releases of the predator (2)nand the other with the use of chemical contrd (&). Eight releases oD.
insidiosusadults + nymphs were performed, ranging from Q@dl%.200. insidiosusper gerbera pot. It was observed
that under a release rate of 1.@20insidiosugpot, theF. occidentalispopulation reached numbers that were lower
(varying from 20 to 80%) than those observed inatea where chemical control was appli@dinsidiosugredators
were found on the gerbera plants up to two weeles gfey were released. The usédofinsidiosugo control thrips in
commercial gerbera crops is promising; however jtadl adjustments are needed with regard to seleates and
frequencies.
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Storage of adults of two species @rius (Hemiptera: Anthocoridae) at low temperature

Livia M. Carvalho, Vanda H. P. Bueno, Alexandre JF. Diniz, Alexa G. Santana
Laboratory of Biological Control, Department of Entology, Federal University of Lavras, P.O. Box 37, 37200
Lavras, MG, Brazil, vhpbueno@ufla.br

Abstract: Storage at low temperatures is an important stepglihe process of mass rearing and use of natural
enemies, since it allows greater flexibility in tiearing, transport, and release of beneficial tgen Brazil, biological
studies have been conducted with different spexfi€3rius. Their use in biological control programs agaihsips is
promising in many protected crops. This study aiteeglvaluate the influence of storage periods attewmperatures on
the reproductive capacity and longevity of the ptedsOrius insidiosusand Orius thyesteslt was observed thad.
insidiosusis less sensitive to low temperatures; adulthisf predator can be stored for up to 10 days at &fiide O.
thyestesadults can be stored for up to 6 days at 12°Csdhesults may be helpful to plan the processesgthligh these
predators are mass reared and transported tatéisendiere they should be released.
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Control of Frankliniella occidentalis (Thysanoptera: Thripidae) on greenhouse roses with
Amblyseius (Typhlodromips) swirskii (Athias-Henriot) (Acari: Phytoseiidae) andOrius
insidiosus (Hemiptera: Anthocoridae)

Andrew Chow, Amanda Chau, Kevin M. Heinz
Biological Control Laboratory, Department of Entorogy, Texas A&M University, College Station Texa84B¢2475,
US, achow@tamu.edu

Abstract: Despite the widespread use of insecticides, wedstewer thrips,Frankliniella occidentaligPergande), are
still difficult pests to control on floriculture gps. As an alternative to chemical control, we eagld the use of the
predatory mite Amblyseius swirski{Anthias-Henriot), alone and together with the ptedy bug,Orius insidiosus
(Say), for suppressing. occidentalison cut roses. In greenhouse trials simulatingpghimfestations of cut rose crops,
we compared control df. occidentalison roses with releases of omly swirskiior bothO. insidiosusandA. swirskii
Roses with or without predators produced similambers of harvestable flowers, but roses withouti@i@rs had, on
average, two to three times more thrips than resspredators. Concurrent releasegofinsidiosuswith A. swirskii
did not improve suppression Bf occidentalison cut roses because counts of thrips on flowdts lvoth O. insidiosus
andA. swirskiiwere not statistically different from counts oovilers with onlyA. swirskii
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Insecticide resistance in Ontario strains of the Ararican serpentine leafminer Liriomyza
trifolii (Burgess)) in Ontario

L. Conroy?, C.D. Scott-Dupreé, C.R. Harris', G. Murphy?, A.B. Broadbent

!Department of Environmental Biology, University ofeGan, Guelph, ON Canada N1G 2W1, Iconroy@uoguedph.c
“Ontario Ministry of Agriculture, Food and Rural AffajrVineland, ON Canada LOR 2EGouthern Crop Protection
Food Research Centre, Agriculture and Agri-Food Canadgadon, ON Canada N5V 4T3

Abstract: The American serpentine leafminédiiyiomyza trifolii (Burgess) (ASL), is a major pest of floriculture in
Ontario. Growers rely heavily on chemicals to pdeviacceptable pest control and, as a result, ASLdhasloped
resistance to many insecticides. Only a few arestegd for use in Canada and growers have beentirggp difficulty

in achieving effective ASL control. The objectivelsthis study were to determine if ASL in Ontario hdesveloped
resistance to currently registered insecticides tandvaluate the potential of 2 newer reduced islecticides for
inclusion in future ASL management programs. Two AS8ltures were established — one collected from dreeses
near Vineland, Ontario, the other being an insidicusceptible strain never exposed to any otdkeinsecticides.
Insecticide effectiveness was assessed using aipafioassay technique. Insecticides tested werentazine and
abamectin — both currently registered; and, 2 nogdlced risk products - spinosad and chlorantpaaie. At the
LCs, the Ontario strain was resistant (>10x) to bdithraectin (17.5x) and cyromazine (10.2x). It alss wignificantly



more tolerant to spinosad (2.8x) and chlorantrargle (3.0x). Comparing the Lgto application rates showed that the
amount of insecticide required to kill 95% of that@rio ASL strain would be much higher than the neceended rate
for cyromazine, slightly higher for abamectin ardse to the suggested application rate for spinoshd LGs for
chlorantraniliprole was much lower than the sugegtstpplication rate. Nevertheless, the low levigrgmce shown by
the Ontario strain suggests that this highly effecinsecticide has the potential to develop a &idavel of resistance
and that, if registered for use, it should be i ¢bntext of a multifaceted IPM program.
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Wilt-Pruf: a novel control agent for American serpentine leafminer

L. Conroy®, A.B. Broadbenft, C.D. Scott-Dupreé, C.R. Harris*, G. Murphy?

!Department of Environmental Biology, University ofeGaln, Guelph, ON Canada N1G 2W1, Iconroy@uoguedph.c
Southern Crop Protection Food Research Centre, Aljirziand Agri-Food Canada, London, ON Canada N58;4T
®0Ontario Ministry of Agriculture, Food and Rural AffairVineland, ON Canada LOR 2EO

Abstract: The appearance of insecticide-resistant Ameriempentine leafminerL{riomyza trifolii (Burgess)) (ASL)
in Ontario floriculture greenhouses has accelertitedsearch for alternative pest control methotie. dbjective of this
study was to test efficacy of the anti-desiccantt*®iiuf® (WP) to deter ASL. Chrysanthemum plants sprayeth wi
varying concentrations of WP were placed in a caije a non-treated plant and exposed to ASL foh24&Residual
activity of WP was evaluated over 3 and 6 d by ipladreated chrysanthemums in one ASL cage and neaited
plants in another. Assessments following 24 h expoindicated that ASL consistently chose non-tcbate water
treated over WP treated plants in both 3 and 6-dhwice tests. WP may be a useful barrier to ASa imulti-faceted
IPM program.
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Artificial production of arthropod biological contr ol agents

Patrick De Clercq
Laboratory of Agrozoology, Department of Crop Pratatt Ghent University, Coupure Links 653, B-900G&th
Belgium, patrick.declercq@ugent.be

Abstract: Augmentative biological control should be basedaocost effective and reliable production of higlality
natural enemies (Bolckmans, 2007). To reduce caktsnatives have been proposed for a numbeitadpinic rearing
systems (i.e., those including the plant, naturay pr host, and predator or parasitoid levels) smue of these have
found their way into practice. Currently, seveqaaes of mites and insects are being used atidastprey or hosts for
the complete or partial commercial production dfimpod predators and parasitoids, including braasyand dried fruit
mites for phytoseiids, lepidopteran eggs for hetien@n, coleopteran and chrysopid predators antriétrogrammatid
parasitoids, and brine shrimp cysts for heteroptenadators (De Clercq, 2004). Artificial diets (oedia) have been
developed, with a varying degree of success, foowa beneficial arthropods, but the practical ofsthese diets is still in
its infancy (Grenier & De Clercq, 2003, 2005). Onlyry few of these artificial diets are nowadaystirely used in
commercial insect cultures (e.g., the diet develdpe Cohen [2003] fo€hrysoperlaspp.). It deserves emphasis that the
development of artificial foods for beneficial adpods is not about nutrition alone. The compleaitgesigning artificial
media requires inputs from nutritionists, food teamlogists and process engineers, microbiologisisedt ecologists,
physiologists and geneticists (see the potentiadesfomics and other —omics as tools in diet devedop). A major
concern is the quality of artificially reared natuenemies (Grenier & De Clercq, 2003, 2005). Asisgsdevelopment and
particularly reproduction of natural enemies reamedn unnatural food is often a time consumingyifctin this respect,
increasing attention is given to the developmentapfd tools to assess reproductive potentialudiog dissection tests
(e.g., Vandekerkhove et al., 2006) and ELISA-badetction of yolk proteins (e.g., Shapiro et ap@. Arguably,
excellent field performance of the artificially placed natural enemy against the target pest renthésltimate
quality criterion. However, quality assessmentantificially reared natural enemies have mostlyrbperformed at a
laboratory scale or in semi-field conditions, amdiyaarely so in practical field conditions (Gren& De Clercq, 2005).
Besides animal foods, many natural enemies reqplinet materials for moisture, supplementary nutsiesr growth
factors, or as an oviposition substrate. Replacéwigplant substrates for oviposition by artificelbstrates constitutes
a further challenge for the rationalisation of negrprocesses for several predatory insects thabsietheir eggs in
plants tissues, like mirid and anthocorid bugs.
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Combined use of predatory mites for biological combl of Tetranychus urticae (Acari:
Tetranychidae) in commercial greenhouse cucumber

Gillian Ferguson
Ontario Ministry of Agriculture, Food and Rural Aiifg, 2585 County Rd 20, Greenhouse and Processingro
Research Centre, Harrow, ON, NOP 2G0, Canada, giferguson@ontario.ca.

Abstract: Two types of predators were used for biologicaltoa of spider mitesTetranychus urticgein commercial
greenhouse cucumber crops. Initial general releaS®&eoseiulus californicusvere followed by targeted releases of
Phytoseiulus persimiligh areas with higher populations Bf urticae.This strategy combined the biological traits of the
less specializedN. californicuswith those of the highly specialisd®l persimilisto successfully suppress urticae
populations under commercial conditions.
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Comparative efficacy of oil- versus aqueous-basedrimulations of the entomopathogenic
fungus Beauveria bassiana applied against melon aphid Aphis gossyypii

Melanie Filotas?, John Sanderson?, Stephen Wraight?2
‘Department of Entomology, Cornell University, Ithably, USA, 14853, jps3@cornell.eduSDA-ARS, Robert W.
Holley Center for Agriculture and Health, IlthacaYNUSA, 14853

Abstract: Oils are known to act as highly effective spstigkers and have been claimed to improve effiagdyngal
pathogens under dry conditions. Oil formulationttisis considered one of the most promising techmedodor
improving efficacy of mycoinsecticide spray appiioas. The objective of this study was to invesggeffects of oll
vs. water formulation on the efficacy BEauveria bassianaonidia applied againgtphis gossypiunder relatively dry
conditions. In laboratory tests, formulation in dsifiable oil did not significantly increase virulee of the fungus nor
increase its capacity to infect aphids under drgditions compared to unformulated fungus. Neveebgl the oil
formulation was consistently more effective thawedtable powder. The results support a hypothesisadifs function
primarily as spray stickers, improving the efficigrof spray applications.
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The effect of reduced risk pesticides for use in genhouse vegetable production on bumble
bees Bombus impatiens Cresson)

A. E. Gradish', C. D. Scott Dupreé, L. Shipp? C. R. Harris!, G. Fergusort

!Department of Environmental Biology, University ofeain, Guelph, ON, Canada, N1G 2W1,
agradish@uoguelph.c&Agriculture and Agri-Food Canada, Greenhouse and PrsiogsCrops Research Centre,
Harrow, ON, Canada, NOR 1Gé@0Ontario Ministry of Agriculture, Food and Rural Affaj Harrow, ON, Canada, NOR
1G0

Abstract: In recent years, bumble bedBombus impatien€resson) have increasingly been used commerciatly f
pollination in greenhouses and now play an esdeawii&in Canadian greenhouse vegetable produckffiective pest
control also is crucial to producing high, markétapelds of greenhouse vegetables and pesticataain an important
tactic in greenhouse integrated pest managemeht) (fPograms. Many pesticides are toxic to other bgecies, yet
pesticide toxicity data on bumble bees are lackivg examined the toxicity of reduced risk pestisider use in
greenhouse vegetable production to bumble beesadtiee ingredients (technical grade > 95% puriti/fungicides
(fludioxonil, cyprodinil, myclobutanil) and insectdes (imidacloprid, metaflumizone, abamectin, ciatdraniliprole)
were applied to adult bumble bee workers usingttePspray tower (PST) to determine their relatmadities. All of
the fungicides were harmless. Imidacloprid, abameahd metaflumizone were harmful, while chlorantliprole was
harmless.
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Complex interactions betweerRhizoglyphus robini and Fusarium oxysporum: implications on
onion pest management

Tal Hanuny?, Moshe Inbar', Leah Tsror? Eric Palevsky’

'Department of Evolutionary and Environmental Biologpijversity of Haifa, Mount Carmel, Haifa 31905, ds,
thanuny@study.haifa.ac.il, minbar@research.haifalatDepartment of Plant Diseases, Institute of Plant Retibe,
Agricultural Research Organization (ARO), Gilat Reséa@enter, D.N. Negev, 85280, Israel,
tsror@volcani.agri.gov.il’Department of Entomology, Institute of Plant ProtectiARO, Newe-Ya’ar Research
Center, Ramat Yishay, 30095, Israel, palevsky @wokgri.gov.il

Abstract: The effects of the soilborne pathogemsarium oxysporurand the bulb mit&hizoglyphus robindn onion

sprout survival were experimentally tested in partgl an in-vitro bioassay (Petri dishes). Surviitdra8 weeks in
potted plants although significant, was subtle. Eeer in the in-vitro bioassay, within 4 days weedttd severe
additive effects of the pathogen and mite on omrout rootlet growth. The importance of host-pléumgi and mite

interactions with respect to control are discussed.
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Alternative food sources to enable establishment éfmblyseius swirskii (Athias-Henriot) on
chrysanthemum without pest presence

Hans Hoogerbrugge, Yvonne van Houten, Elmer van BéaKarel Bolckmans
Koppert Biological Systems, P.O. Box 155, 2650 AD @&enk Rodenrijs, The Netherlands,
HHoogerbrugge@koppert.nl

Abstract: Seven alternative food sources; cysts of theebshrimpArtemiasp. (Branchiopoda: Artemiidae), honey bee
pollen, Carpoglyphus lacti¢Acarina: Acaridae)C. lactis+ diet A, diet B, diet B + honey bee pollen ang®gf the
Mediterranean flour motlgphestia kuehniellZeller (Lepidoptera: Pyralidae) + fresh corn polegre tested in a cage
experiment on young chrysanthemum plants to cheikhad a positive effect on the population depetent of
Amblyseius swirskiiThe results showed that there is a positive effetite treatments wheke kuehniellaeggs + fresh
corn pollen andC. lactiswere added on to the plants. Whenlactiswas released on the plants in combination with
diet A it resulted in a significantly higher poptiden of C. lactisandA. swirskiion the plants than the treatments with
only C. lactis The treatments with cysts Aftemiasp., honey bee pollen, diet B and diet B + honeydmdlen resulted

in only a slightly higher population @&. swirskiicompared to the untreated control.
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Results of a survey on plant protection in organiaursery production in Germany

Martin Hommes, Julianna Bors, Katharina Raupach, Saine Werres
BBA, Institute for Plant Protection in Horticulture, Mesveg 11-12, D-38104 Braunschweig, Germany,
m.hommes@BBA.DE

Abstract: In Germany a survey relating to plant protectior31 organic production nurseries was conducte20in3.
At that time 44 nurseries were run organically. Baevey was carried out by interviewing the nursegnon their
premises. The organic production nurseries werg kieterogeneous in size and structure. Nearlyralvegrs inspected
their crops regularly for plant diseases, pests, @wreds. If plant protection problems arose, nymen consulted
primarily technical literature or asked other cafjaes. The occurrence of economically significantses of damage
varied very much from nursery to nursery. A greaige of different disease species were recordéhebgrowers without
indicating a particular one. In contrast suckirggitts like aphids and scale insects, vertebratigleranites and black vine
weevils were mentioned as pests playing a maj@. l8bmmon couch and creeping thistle were repatedveeds
difficult to control. The most important criteriarf controlling weeds, pests and diseases were atontresholds,
tolerance by the customer and operating procedéregstematic change of plant selection was an itapbinstrument in
organic nursery production to avoid or minimiseestfitions with viruses and pests. In existing stoakserymen
controlled harmful organisms and undesired weedsdnipus preventive and direct measures. Growdes #alot of
different measures to encourage the occurrenceeiéfitials. They set up additional food sources midges with
hedges, green fallow, tolerating weeds and woddoore piles.
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The potential of eggplant as a trap crop for the maagement ofTrialeurodes vaporariorum
(Homoptera: Aleyrodidae) on poinsettia

Doo Hyung Lee, Jan Nyrop, John Sanderson
Department of Entomology, Cornell University, GendVew York 14456, USA; Department of Entomology, €lbrn
University, Ithaca, New York 14853,USA, dI343@ clhextu

Abstract: Eggplant,Solanum melongenia. was tested as a trap crop for the managemethteofreenhouse whitefly,
Trialeurodes vaporariorum(Westwood) on poinsettidcuphorbia pulcherrimawild. ex Koltz. In an experimental
greenhouse, 70 poinsettias were placed in a 9xt8ngalar formation with 2 eggplants in the middi¢h® poinsettias.
Two-thousand whitefly adults were released fromdheéside of the rectangular plot to test whetherpéayg would
attract whiteflies from poinsettias. The presenceegfplant remarkably changed the spatial distdoutdf the
whiteflies resulting in a high level of aggregation the eggplant. At 24h after release, 39 and 66%e whiteflies
were observed on the 2 eggplants in the 1st andriads, respectively. At 72h after release, thepprtions increased
to 66 and 83% in the 1st and 2nd trials, respdgtive
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Towards a robust IPM programme for organic tomato

Rob Jacobson
RJC Ltd, Milnthorpe Garth, Bramham, Yorkshire, L8Z3, UK, rob.jacobson@tiscali.co.uk

Abstract: The demand for organic food is steadily increasmthe UK and it has become necessary to grownitga
tomato crops on a larger scale to satisfy the reqments of retail outlets in urban areas. This pa@scribes the
additional challenges to cost effective pest cdritrasuch crops and outlines the control measusdsch have been
built upon the IPM programme for conventional tomnatops. These measures include i) a new methanilbhg
populations oMacrolophus caliginosushich prevents economic plant damage and allowiiext to be exploited as
a valuable biocontrol agent, ii) physical meangraiventing mealybugs becoming established on torratos, and iii)
methods of recycling biocontrols from areas of kigpn commercial crops. The involvement of growiaerghe project
ensured immediate industry uptake of the new ideas.
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Intraguild predation among biological control agens used in greenhouse floriculture crops: a
preliminary review

Sarah Jandricic, John Sanderson, Steve Wraight
Cornell University, Department of Entomology, Ithabéy, 14850, USA, jps3@cornell.edu; USDA-ARS U.StPlan
Soil, and Nutrition Laboratory, Tower Rd., Ithaddy 14853, USA

Abstract: Literature on intraguild predation (IGP) in greenobke floriculture (GHFC) was reviewed. Despite
production practices that could increase the imxdelGP, no studies concretely showed that IGRPuplisrGHFC
biocontrol.Further studies need to include large-scale taaés entire crop cycles. However, based on studieste,

it appears that IGP effects are not sufficientlgljpematic to be of serious concern in GHFC, or lbarsurmounted by
modifications in biocontrol practices.
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Influence of continuous lighting on the biology oflrialeurodes vaporariorum (Homoptera:
Aleyrodidae)

Nina Svae Johansen
Bioforsk Plantehelse, the Norwegian Institute of &gjtural and Environmental Research, Hoegskolevéjdd-1432
As, Norway, nina.johansen@bioforsk.no

Abstract: In greenhouse rose production, there is a trewdrtds the use of extreme long days (up to 24 Halrsng)
and high light intensity to reduce problems witlwplery mildew. Continuous lighting has been foundhéwe adverse
effects on some insects as well. The effect of oowtis lighting on the survival, development andufelity of the
greenhouse whiteflyTrialeurodes vaporariorunon cut rosesvas investigated in climatic chambers with artéldight
at 2PC and 70% RF. Compared to whiteflies exposed td Bburs L:D, whiteflies exposed to continuous liggthad
lower egg and larval/pupal survival, and lower fatdity and female longevity. Egg and egg-adult dgwelental time
was only slightly affected.
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Synergistic interaction between parasitoids and stée insects

R. Kaspi, M.P. Parrella
Department of Entomology, University of Californ@ne Shields Avenue, Davis, CA 95616, USA, rkaspi@iscddu

Abstract: We examine the hypothesis that the usBigfyphus isaedor biological control of leafminers in greenhouse
crops may be more practical and efficient when imppnted with additional control strategies, sushtte Sterile
Insect Technique (SIT). Our results validate previdleoretical models, and demonstrate synergistitral with
releases of parasitoid® . (isaed and sterile insectd ifiomyza trifolii). In light of these results, possible mechanisms
underlying this synergistic interaction effect discussed.
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Occurrence and population trends of spider mite spaalist predators under field and
greenhouse conditions

Neda Kheradpirt, Valliollah Baniameriz, Mohammadreza Rezapanah?

‘Islamic Azad University, Science and Research Braf@bylty of Agriculture & Natural Resources, Dep.
Entomology. Po. Box 14155-4933, Tehran, Iran, n.kihgir&@gmail.com; 2Plant Protection Research InstitfR®RI),
Po. Box: 19395/1454 Tehran, Iran

Abstract: The objective of this study was to examine the petfan growth of spider mites in cucumber fieldddan
greenhouses, followed by identification of the msjrecialist predators and monitoring their synclaation with prey
population dynamics. The samples were taken fordsy@ in spring and summer 2007 in two pilot plotshe Tehran
Province. The results showed the predatory theslothrips longicornisas a persistent predator in both conditions
able to function at lower prey population densitthan Stethorus gilvifronsGood synchronization in both prey-
predator populations showed the direct effect @ypavailability on predator survivorship followed lklirect and
indirect effects of temperature.
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New dipteran pests in Belarus greenhouses

Tatiana P. Kondratenko
RUC “Institute of plant protection”, Laboratory of fgrobiological Method, Minsk region, p. Priluki, Mir2;
Kondratenko-T@yandex.ru

Abstract: Data on the specific composition and monitoringpbftophagous Dipteran is presented in this articie.
Belarusian greenhouses phytophagous insects dfifftera order are widely spread. Some of the followingcigeare
present in all examined greenhousBsadysia brunnipedMg., Bradysia fungicolaWinnertz Sciaridag, Scatella



stagnalisFIl. (Erhydridag, Psychoda cinere®anks, andPsychoda gemin&aton Psychodidagp An evaluation of
monitoring methods for adult Diptera by the useyeflow sticky traps was done, revealing that a Zwnal
arrangement of trapgsults in higher catches. Notes on pest morphadoglybiology are given.
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Application methods for commercial biofungicides ingreenhouses

Marja-Leena Lahdenperd, Maiju Korteniemi
Verdera Oy, Luoteisrinne 2, FI-02270 Espoo, Finlandyjmtdeena.Lahdenpera@verdera.fi

Abstract: There are several alternative ways of using bjickl fungicides, as for chemical pesticides. s fhaper, the
application methods of the biofungicides MycoStamd Prestdfy developed by Verdera Oy in Finland, are presented
Mycostoff’ is based on the bacteriuSireptomyceswhile the Prestdp products contain the funguSliocladium
catenulaturmas the active ingredient. The performance of tleywts in practice has been studied using varimpsand
pathogens. In the case of Mycostppeed treatment was the most effective methodhiercontrol of damping-off,
whereas incorporation into the growing medium tdrioeit to be successful for the PreStdprmulations. The most
practical way of controlling root and wilt diseasssto deliver Mycostop and Prestdp by drip irrigation at regular
intervals. Foliar diseases lik@idymella bryoniaeon cucumber an@otrytis cinereaon tomato can be controlled by
sprayings directed to the site of infection.
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Prospects for biological control of pest problemsni outdoor nursery production in Western
Canada

Mario Lanthier
CropHealth Advising & Research, P.O. Box 28098, Kedritish Columbia, Canada, office@crophealth.com

Abstract: Because of a variety of climates and surroundiggetation, the nature of pest problems and reaaings
for seasonal monitoring change from nursery to emyrsvithin Canada. Preservation of naturally-odagyibiocontrol
agents is currently difficult because of pesticabatrol for various insect pests. On-going regisiraof low impact
and microbial pesticides will allow the developmehhew management programs and increased rel@mbéological
control.
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Status of Integrated Pest Management (IPM) practicg in outdoor nursery production in
Canada

Mario Lanthier?, Peter Isaacson?
1CropHealth Advising & Research, P.O. Box 28098ptala, British Columbia, Canada, office@crophealtim¢o
2Canadian Nursery Landscape Association, 7856 Fiftle South, Milton, Ontario, Canada

Abstract: Surveys were conducted in 2002 in British Coluardmd in 2004 across Canada to assess use of Hefitps
by commercial nursery growers. Results indicatedegpread knowledge of IPM concepts and regularofisgrop
monitoring and biologically-based pesticides. Asetsurvey conducted at the same time measuragséhef pesticides
in outdoor nurseries. Results indicated commorofiseoad-spectrum insecticides such as organo-piatep and organo-
chlorines. These products are detrimental to niftmacurring insect predators and parasites. bwed use of IPM
practices may result from nursery certificationgreonms being implemented to ensure plants are shirghatively free of
pest problems.
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IPM strategies in the Colombian cut flower industry

Rebecca A. Lee
Colombian Centre for Innovation in Floriculture (G#ares), Cra 9 A, No0.90-53, Bogota, Colombia,
rebeccal@asocolflores.org

Abstract: Colombia is second world exporter of flowers mfi@lland. Flowers are the second most importaritalgural
export industry of the country. The Colombian Flovizxporters’ Association (Asocolflores), througte tiEolombian
Centre for Innovation in Floriculture (Cenifloregrovides leadership in the industry by implementmogrammes that
help maintain its competitivity. Among these pragnaes is Florverde®, a management tool to help fitayrewers work
toward socially and environmentally sustainablealiggment, an agreement with the national plantgotain organism
for the coordination of plant health campaigns, eesarch projects in IPM coordinated by Ceniflores
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Can natural flightless ladybird beetles improve bi@ontrol of aphids?

Suzanne T.E. Lommen, Cock W. Middendorp? Carola A. Luijten?, Jeroen van Scheft Paul M. Brakefield*,
Peter W. de Jong

Ynstitute of Biology, Leiden University, P.O. Box 952800 RA Leiden, The Netherlands,
S.T.E.Lommen@biology.leidenuniv filaboratory of Entomology, Wageningen University, F/BOx 8031, 6700 EH
Wageningen, The Netherlandkpppert B.V., P.O. Box 155, 2650 AD Berkel en Roderiflie Netherlands

Abstract: We investigated the effect of releasing flightlessrphs of the ladybird beethdalia bipunctataonto single,
caged pepper plants that were infested by aphiddyafis persicae nicotiana@ Aulacorthum solaniOverall, plants
with flightless ladybird beetles showed lower aphignbers after 48 hours than those receiving eittieged or no
beetles. These results were best explained by a&imegidence time of the flightless beetles onhbst plant. The
benefit of using flightless beetles over winged om@s greatest fdvl. persicag most likely because this species of
aphid, in contrast té. solanj does not drop off the plant as an escape respiorise presence of beetles.
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Do whiteflies help controlling thrips?

Gerben Messelink, Arne JansseR

Wageningen UR Greenhouse Horticulture, PO Box 20, ZZ6Bleiswijk, The Netherlands,
Gerben.Messelink@wur.ntBED, Section Population Biology, University of Amséend PO Box 94084, 1090 GB
Amsterdam, The Netherlands

Abstract: Studies on pest species diversity suggest thstis pgan enhance each other’s control through aedhar
generalist predator. This hypothesis was testeddntrol of western flower thrips by releasing greeuse whiteflies in
the presence of the shared pred&oswirskiion greenhouse cucumber. Predator densities syramgileased in the
presence of both pest species, up to a tenfold amdpo a situation with thrips only. However, thetter performance
of A. swirskiidid not result in better control of thrips. Rathirips control was significantly delayed when tgHies
were present. We attribute this phenomenon to poedsatiation caused by strong synchronisation haf pest
populations after releasing high numbers of adatitence. It is suggested that repeated releaskesvef numbers of
whiteflies may improve biological thrips control.
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Improving thrips control by the soil-dwelling predatory mite Macrocheles robustulus
(Berlese).

Gerben Messelink, Renata van Holstein-Saj
Wageningen UR Greenhouse Horticulture, PO Box 265245 Bleiswijk, The Netherlands, Gerben.Messelink@v

Abstract: The predatory mitéMacrocheles robustuluéBerlese) is frequently observed in greenhousks.sdi cage
experiment was set up to assess the effects opthidator on western flower thrips in comparisothvidypoaspis
aculeifer(Canestrini).M. robustuluscontrolled thrips significantly better (up to 70%gduction) tharH. aculeifer(up to
50% reduction). Population build-up of soil-dweflipredatory mites was assessed in a freesia glasshd.
robustulusandHypoaspis mile¢Berlese) were introduced after soil sterilisatibh.robustulusreached densities up to
2800/nt, whereas the maximum observed densiti ofileswas 340/ only.
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Biological control of whitefly in poinsettia in Ontario, Canada

Graeme Murphy *, Mike Short 2, Ann Marie Cooper®, Margarethe Fasf, David Neaf

'Ontario Ministry of Agriculture and Food, Vineland QMR 2E0, graeme.murphy@ontario.6EcoHabitat Agri
Services, Puslinch ON, NOB 23®lant Products Co. Ltd., Brampton, ON L6T 1GGjobal Horticultural, Beamsville,
ON, LOR 1B?Koppert Canada, Scarborough, ON M1X 1E4

Abstract: Trials demonstrating the use of biological contbivhiteflies in poinsettia were carried out immomercial
greenhouses in 2006 and 2007. Control was sucteésdfine out of twelve crops in 2006 and eight ofieleven in
2007. The trials are described and reasons for ss@® failure discussed.
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Bug Gardens for education and research in conserviain biological control and sustainable
horticulture

Michelle Nakano, James Alan Matteoni
School of Horticulture and the Institute for Sustgile Horticulture, Kwantlen University College,r&y, British
Columbia, Canada V3W 2M8, Michelle.Nakano@kwantken

Abstract: About five years ago a group of educators andaehers decided to design a garden for use ireocgatson
biological control and sustainable horticultureeTdoal was to develop a garden template that dmldstalled across
Canada, using low maintenance, drought toleramtplénat would attract and support beneficial afibds. The garden
would include some standard hardy species thatldmeilused across Canada, but also allow spacedoies that were
either local favourites or regionally hardy. Thedgas could be located at schools for teaching rasdarch, or at
greenhouses and nurseries as plant insectariess@hegarden, planted at Kwantlen School of Hdltticg, has been
extremely useful for demonstrating the principldsconservation biological control and sustainabtetibulture in
different classes, as well as encouraging studesgarch projects. The garden provides an educhiioméext that
supports heterogeneous learning styles in sitiatddnquiry based learning.
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Some pest problems and solutions in Swedish orgargeeenhouse production

Barbro Nedstam
Swedish Board of Agriculture, Plant Protection CenBex 12, SE-23053 Alnarp, Sweden, Barbro.Nedstamg@sjv

Abstract: Plant protection in organic greenhouse productigies heavily on pest control with natural enesmikn
Sweden organic growers can often but not always upbn experience of pest control in IPM productiom this
overview the pest situation in solanaceous crops ianblueberries and blackberries is discussed. féed for
additional low-risk pest control products is obvgdaut hampered by present registration costs.
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Potential of entomopathogenic fungus$saria fumosorosea to protect potted ornamental plants
againstBemisia tabaci during shipping

Lance S. Osborné Zdenek Land&, Andrea Bohat#, Cindy McKenzie®

!Mid-Florida Research & Educational Center, IFAS, Univgrsf Florida,2725 Binion Road, Apopka, FL 32703-8504,
USA, Isosborn@ufl.edéDepartment of Plant Sciences, Faculty of AgricultWaiversity of South Bohemia,
Studentska 13, 370 05 Ceske Budejovice, Czech RepulliHorticultural Research Laboratory, ARS-USDA, 2001
South Rock Road, Fort Pierce, FL 34945, USA

Abstract: The efficacy of entomopathogenic fungsaria fumosorosednas been evaluated under abiotic conditions
similar to those typical for shipping of ornamempédnts. When applied to a synchronized populatibB. tabacilL4
nymphs on poinsettiak, fumosoroseanduced mortality even in regime of low temperaturhe efficacy of this fungus
was increased by dose, application of pre-germihatenidia and additional nutritional supplements. dome
treatments, the population Bf tabaciwas practically eradicated and there were no symgtdetected which would
indicate a fungus related phytotoxicity.
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Prey-Stage Preference irscolothrips longicornis Priesner (Thysanoptera: Thripidae) on
Tetranychus urticae Koch (Acari : Tetranychidae)

H. Pakyarit , Y. Fathipour?, M. Rezapanah3, K. Kamak

1Department of Plant Protection, Islamic Azad UnivistsTakestan Branch, Iran, Hajar.Pakyari@gmail.com;
2Department of Entomology, Faculty of Agriculturerfliat Modares University, P.O. Box 14115—336; Tehiaan,
fathi@modares.ac.ir; 3Department of Biological Caifiranian Research Institute of Plant Protectioehfan, Iran,
Rezapana@yahoo.com

Abstract: The prey-stage preference of the predatory th8ps|othrips longicorni®riesner, for the two-spotted spider
mite, Tetranychus urticagkoch) was studied in 24-h laboratory experimatt6 +2°C, 60 +5% RH and 16:8 L:D.
The results showed that adult spider mites wererthst preferred stage with approximately 8 individuzeing eaten
per day.S. longicornishas no preference between the juvenile stageseofspider mite, the consumption being
approximately 5 individuals per day.
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Predatory mites for biocontrol of Western Flower Thrips, Frankliniella occidentalis
(Pergande), in cut roses.

Juliette Pijnakker & Pierre Ramakers
Wageningen UR Glastuinbouw, Violierenweg 1, 2665 MisRijk, The Netherlands, juliette.Pijnakker@wur.nl

Abstract: Integrated Pest Management is used on less tharo1 836 cultivated rose area in The Netherlands ti@bn
of the Western Flower thripBrankliniella occidentalisis an obstacle for further expansion of IPM instlorop.
Research was started on a number of generalisbg#iids in order to enlarge the number of predspecies available
for rose growers. A series of phytoseiids wereetbdbr their affinity to rose as a host plant andgteenhouse
conditions as an environment. Among four speciespared Amblyseius swirskiandEuseius ovalisvere found to be
promising control agents for thrips.
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Biological activity of two strains of Lecanicillium lecanii (Zimmerm.) Zare & Gams to Myzus
persicae

Lyudmila Prischepa, Ekaterina Ugnachyova
RUC “Institute of Plant Protection”, Laboratory of Miobiological Method, Minsk region, p. Priluki, Mira2,
Belarus, Prischepa-2625@yandex.ru

Abstract: The pathogenicity of two strains of the entombpgenic fungud.ecanicillium lecanii(Zimmerm.) Zare &
Gams [IV-1 and BL-2) to green peach aphidyzus persicaeSulzer was investigated. There were no significant
differences in strains effectiveness. The highésiogical effect was on the T0day after application (73% aphid
mortality). The fungus productivity depended onniredia and the temperature of cultivation. Maltragad a temperature
of 26 were optimal for cultivation of the strains. Tl BL-2 has higher spore titer thEiV-1.
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Efficacy of Eradicoat and Eradicoat T againstTetranychus urticae (Koch), their toxicity to
Phytoseiulus persimilis (Athias-Henriot) and their role in integrated pestmanagement
programs

Adam Root, Clare Sampson, Jennifer Lewis
Biological Crop Protection Ltd. Occupation Road, WAshford, Kent. TN25 5EN, AdamR@biological-crop-
protection.co.uk

Abstract: Eradicoat and Eradicoat T are physically acting insiglets based on Maltodextrin. They control a wide
range of insect pests. Trials on pepper plants tegbuh control ofTetranychus urticaghat was comparable to
conventional pesticides. Although direct spray wioé harmful toPhytoseiulus persimilithere is no residual toxic
effect, allowing these predatory mites to re-catenbr be re-introduced into treated areas immdgidtdlowing
treatment. This makes Eradicoat and Eradicoat T véuakke tools in an IPM program.
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Development and implementation of biological contrbof spider mites in Oregon nurseries

Robin Rosetta
Oregon State University, Department of Horticultukerth Willamette Research and Extension Cent210 NE
Miley Rd., Aurora, OR 97002-954, USA, robin.rosettegganstate.edu

Abstract: A research program was developed to promote rif@eimentation of a biological control program for
management of spider mites in outdoor nurseri€dréggon. Experiments were conducted to select apptephytoseiid
species; study mite dispersal; develop applicatdes, timing, and strategies; and assess factaraprove success of
implementation in commercial sites. The predateoseiulus fallacigproved most adapted for the program. Establishment
and spider mite suppression was most successhrbedleaved shrubs, particularly planted in bloskbk a continuous
canopy. Augmentative releases were consideredalyli be successful in shade tree production.
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Developments in the use of predatory mites for bioical pest control

Maurice W. Sabelis, Arne Janssen, Izabela Lesna, Manie S. Aratchige, Maria Nomikou, Paul C.J. van Rn
Section Population Biology, Institute for Biodiveysiind Ecosystem Dynamics, University of Amster#amislaan
320, 1098 SM Amsterdam, The Netherlands, sabelig@scuva.nl

Abstract: Predatory mites (Acari: Phytoseiidae, but now dlselapidae) have gained momentum as agents for
successful biocontrol of plant pests. The time ¢ase where they were mainly considered for therobmtf spider
mites. Various new predatory mite species have lgmtified for the control of other groups of mestither plant-
feeding insects or mites other than spider mitesdihg on either above-ground or below-ground pfaarts and
feeding either concealed in plant structures ooe&gd on a leaf. However, do we really understang tivbse predatory
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mites are so effective? In this article we revié tinderlying mechanisms and generate new queshared on case
studies of our own research on biocontrol of thriplsiteflies, bulb mites and eriophyid mites wiltetuse of predatory
mites. Finally, we ‘wrap up’ by providing a brief@ogical and phylogenetic perspective on predataitgs and their
use in biocontrol.
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Using bees to disseminate multiple fungal agentsrfmsect pest control and plant disease
suppression in greenhouse vegetables

Les, Shipp, Jean Pierre Kapongd, Peter Kevarf, John Suttorf, Bruce Broadbent

*Agriculture and Agri-Food Canada, Harrow, ON Canad@R 1GO0, shippl @AGR.GC.Cepartment of
Environmental Biology, University of Guelph, ON, CdaaN1G 2W1?Agriculture and Agri-Food Canada, London,
ON Canada N5V 4T3

Abstract: The bumble beeBpmbus impatienswas used to vector a combined inoculum consistih@eauveria
bassiana(BotaniGard 22 WP) an@lonostachys rose@ADJ 710 OMRI) in greenhouse tomato and sweepeefor
simultaneous control of insect pedtyqus lineolarisand Trialeurodes vaporariorumand plant disease suppression of
grey mould Four densities, 1) 6.2410'° + 1.38x10% 2) 6.24x10" +1.38x10"; 3) 3.12x10+ 1.68x1C% 4) 9.36
x10" + 1.06x10° conidia ofB. bassianaandC. rosearespectively per g of inoculum and 5) a contrae® but no
inoculum) were assessed. Ninety-six, 47 and 88%hefbee, pest insect and plant samples containtsttdble
amounts ofBeauveriaand ClonostachysInfection levels for both pest species, as welld&sease suppression were
greatest at the highest concentrations of bothtageEiowever, bee mortality was also significantigajer at the highest
concentration oBeauveria.Therefore, the optimal combined concentration rafi@eauveriaand Clonostachysvas
6.24x 10'°B. bassiana+ 1.38x 10’ C. rosea
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Commercial application of beneficial insects in Caadian nurseries

Brian Spencer
Applied Bio-nomics Ltd., 11074 West Saanich RoadthN@sanich, British Columbia, Canada, V8L 5P5,
brianabl@telus.net

Abstract: Commercial applications of beneficial insects amites have largely been limited to glasshouse ymtioh
of food crops, such as pepper, tomato and cucunibehe past decade, many of the same traditiooaineercial
beneficials for biological controls have been usedutdoor nurseries, with excellent results. Tqdagny commercial
nurseries use biological control as the primaryt peatrol method. Many of the traditional benefisinave also found
new applications.
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A preliminary predictive model for the consumption of powdery mildew by the obligate
mycophagePsyllobora vigintimaculata (Coleoptera: Coccinellidae)

Andrew Sutherland, M.P. Parrella
Department of Entomology, University of Californizgvis, CA, USA, asutherl@ucdavis.edu

Abstract: Powdery mildews are important plant pathogens wadd, often warranting chemical control measures.
Effects on non-target organisms and resistance camt@ve recently prompted the consideration dbgioal control.

A cosmopolitan coccinellid tribe (Psylloborini) @mposed of obligate consumers of powdery mildewwestern
North American specie®syllobora vigintimaculatais being evaluated for its ability to consumersgaand hyphae of
mildews in greenhouses, in an attempt at augmeataiblogical control. A predictive consumption nebdhas been
created utilizing known biological attributes ofetlinsect, a modified Leslie matrix, and an individlerval
consumption model. The model has then been emplysitnulate the population growth and subsequenbval of
visible mildew colonies by the insects in a closed controlled horticultural system. When compagdinst real data
from a greenhouse efficacy trial, the model slighihderestimates consumption. Model limitations asslimptions are
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discussed. The possibility of using such a model aalculator to determine optimum insect release irma system
with known parameters is also discussed.
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Experimental studies onTyphlodromips (Amblyseius) swirskii in greenhouse cucumbers

Y. Trottin-Caudal?, J.-M. Leyre?, V. Baffert?, C. Fournier?, C. Chabriére2
ICentre Technique Interprofessionnel des Fruits desl Légumes, BP 32, 30 127 Bellegarde, France, Ty@totifl.fr;
2Association Provencale de Recherche et Expérimenté@ioute de Molléges, 13210 St Rémy de Provence;d-ran

Abstract: The major pests on cucumber are whiteflies anigpghiTrials were conducted to evaluate the efficaty
Typhlodromips swirskiieleasedn sachets in greenhouse cucumber crops in thén8astt of France as well as studying
the side effects of a few chemical products irdfiglstsT swirskiiwas an excellent predator of thrips and whitefties
the dose of one sachet per three plants. Amongdg@sbducts, only Vertimec (abamectin) showed btoaécity on the
predator.

kkhkkkkhkkkkkkk

Plant health in innovative growing systems

Carin van der Lans, Ellen Beerling, Pierre Ramakers
Wageningen UR Glasshouse Horticulture, Violierentve®665 MV Bleiswijk, Post Box 20, 2665 ZG Bleiswijke
Netherlands, Pierre.Ramakers@wur.nl

Abstract: ‘Closed greenhouses’ and ‘mobile cropping systears important innovations in Dutch glasshouse
horticulture. A survey was done on their conseqastior (integrated) plant protection. Based oneadiure study and
interviews with experts, opportunities and threatse identified, as well as aspects requiring frtstudy, with the
principle of sustainable horticultural as a guideli
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Silene dioica (Caryophyllaceae: Silenoidae) as a reservoir andlabernation site for predatory
mites (Acari: Phytoseiidae)

Anton van der Linden

Wageningen UR, Applied Plant Research, Flower bulbeséfy Stock & Fruits, Lisse, The Netherlands, cutren
address: Wageningen UR Greenhouse Horticulture, Bd®.20, 2665 ZG Bleiswijk, The Netherlands,
anton.vanderlinden@wur.nl

Abstract: On leaves of Red Campi@ilene dioicgL) (Melandrium rubrun collected in three successive seasons in The
Netherlands, nine species of predatory mite speese identified Amblyseius andersonvas the predominant species
with 74% of the overall number of the specimendieDispecies were, in order of abundarideoseiulus cucumeris
Euseius finlandicusAmblyseius graminjsAmblyseius rademacherProprioseiopsis okanagensidmblyseius isuki
Typhlodromusyri and Amblyseiugeductus Amblyseius andersomvas found hibernating on the lower leaves of this
plant.
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Natural occurrence and establishment of predatory rites (Acari: Phytoseiidae) on nurseries
for amenity trees

Anton van der Linden

Wageningen UR, Applied Plant Research, Bulb Growingsé&ty Stock and Fruit Growing, Lisse, The Nethattan
current address: Wageningen UR Greenhouse HortioeltP.O. Box 20, 2665 ZG Bleiswijk, The Netherlands,
anton.vanderlinden@wur.nl

Abstract: Natural occurrence of predatory mites on culsvaiFraxinus Tilia, AcerandCarpinuswas investigated on

4 nurseries in 2004 and 2005mblyseius andersofChant),Euseius finlandicugOudemans)Neoseiulus californicus
(McGregor) andTyphlodromus pyriScheuten were the most common species. OccasipRdiltoseiulus persmilis
Athias-Henriot,Neoseiulus cucumeri®udemans)Kampimodromus aberran®udemans) anaraseiulus triporus
(Chant & Shaul) were encountered. Releaseanoblyseius andersomésulted in higher numbers of this predator on
Acer platanoidesTilia platyphyllos and Fraxinus cultivars, but this effect did not persist intoethnext season.
Kampimodromus aberransas found in high nhumbers on an older trediba platyphyllos After being transferred to
nursery trees of the same species, this speciesutagmbered by other predatory mites.
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Market demands for food safety: perception of a pulic sale company

Arie van der Linden
The Greenery, Spoorwegemplacement 1, 2991 VT BaatdPOB 79, 2990 AB Barendrecht, The Netherlands

Abstract: The Greenery bv is a market-oriented sales compamgse shares are owned by the producers who are
members of the horticultural cooperative The GregheA. The 1,350 producer-owned member companies market al
their products via The Greenery. The Greenery B.\dnis of the leading concerns in Europe in the védgtéruit and
mushroom sector. The main activity of The Greenety @rovide a complete range of vegetables, fiit mushrooms

to supermarket chains in Europe, North America &edRar East throughout the year. Other major taggmips are
wholesale businesses, catering companies and rradysbcessing companies. Food safety, sustaibghihinovation
and logistic efficiency have a high priority in dlhe Greenery’s activities. The company has some02ehiployees.
Recent developments have put food safety at thefttige consumer agenda. As a response to prefssareconsumer
and non-governmental groups, retailers have ineceétseir demands on their suppliers. Examples cfettiecreasing
demands are the MRL-demands that surpass natiodahternational legislation. To meet these demahdsgrated
Pest Management has become a pillar of food safatgy. Arie van der Linden, director Quality and Eownment of
The Greenery, will elaborate on the changed markatashds and the role of IPM. A short overview oferdgc
developments in Dutch horticultural industry isgeeted focussing on four topics: optimal use ofgteenhouse area,
maximal utilization of light, reduction of energgaiand complete control of the greenhouse envirohme
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The generalist predatorTyphlodromalus limonicus (Acari: Phytoseiidae): a potential
biological control agent of thrips and whiteflies

Yvonne M. van Houten, Julietta Rothe, Karel J.F. Batkmans
Koppert Biological Systems, P.O. Box 155, 2650 AD &enk Rodenrijs, The Netherlands, yvhouten@koppert.

Abstract: A strain of the phytoseiid predatory mitgphlodromalus limonicu§&arman & McGregor, collected from
tomatoes, was tested in a laboratory study as lagial control agent offrialeurodes vaporariorum, Frankliniella
occidentalisand Tetranychus urticaeThe following features were tested on cucumbef discs: (1) predation and
oviposition rate with smalF. occidentalislarvae as prey, (2) oviposition rates on differ@ntenile stages ofT.
vaporariorum,(3) oviposition rates on different stagesTofurticae.The oviposition rate on young, white eggsTof
vaporariorumwas also tested on tomato leaf discs. The resdtwed thafl. limonicusexhibits a high predation and
oviposition rate on a diet of thrips larvae andghtoviposition rate on white eggs, on crawlers and mix ofthe 2
and 3 instars ofT. vaporariorum.The oviposition rate on older, brown eggsTofvaporariorumwas much lowerT.
limonicusproduced less eggs on a dietTofurticae.The predator was hampered by the webbing of traespnites.
The oviposition rate on white eggsfvaporariorumon tomato was significant lower than on cucumheanmas still 3
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eggs per day. The suitability of this candidate fuplogical control of whiteflies on tomato remaittsbe shown in
greenhouse experiments.
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Prey preference of the generalist predatoAmblyseius swirskii

Roos van Maanen, Arne Janssen
University of Amsterdam, IBED, Institute for Biodisi¢y and Ecosystem Dynamics, Department of Populdiology,
Kruislaan 320, 1098 SM Amsterdam, The Netherlandaanen@science.uva.nl

Abstract: Recent research has shown that with a mixed diethitefly eggs and first instar thrips, juvenilergual
and developmental rate of the predatory miteblyseius swirskivas significantly higher than on either prey spgcie
separately. We studied the prey choice of the mit pilot laboratorial experiment in order to dmtta preference to
uptake of a diet of two different prey specieseast of one. Our preliminary results suggest thatsmpreviously fed
on whitefly eggs have a preference for first instmips larvae. To verify whether this is due tpraference for a varied
diet or due to the fact that whitefly eggs areraarior diet, replication of the experiments andHar examination are
needed.
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The release of beneficials in greenhouses with air alower, a new wind in biocontrol

Jeroen van Schelt, Alex Tetteroo, Hans Hoogerbrugg&ene Veenman, Karel Bolckmans
Koppert B.V., Veilingweg 17, P.O. Box 155, 2650 AD &exk Rodenrijs, The Netherlands, JvSchelt@Koppert.

Abstract: A new type of air blower for releasing predatonjtes in greenhouse crops has been developed. thth
new type air blower predatory mites with a carreterial can be dispersed over the crop up to mmdd each side
without mechanically damaging the mites. Even distion of beneficials throughout the crop improbéscontrol in
crops like roses, chrysanthemum, and pot plantsodratosts for distribution biological control agertan be reduced
up to 80%.
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Knowledge transfer of IPM to Finnish ornamental gravers in 2004-07

Irene Vanninen', Marika Linnaméki 2, Pauliina Laitinen*
!Agrifood Research Finland MTT, Plant Production Resead600 Jokioinen, Finland irene.vanninen@mtt.fi;
“Biotus Oy, Sarkelantie 6, 30100 Forssa

Abstract: In 2004, a three-year technology transfer projéotegrated Pest Management (IPM) in Ornamental
Production” (INTO) was launched in Southern and \&testinland to support greenhouse growers in switcho
IPM. In the 25 pilot companies totalling 22 ha,aatmder IPM doubled during the project. IPM elerméntluded pest
monitoring, preventive control, biocontrol and laittonal pesticides as part of resistance managermbatproportion

of pilot companies using biocontrol increased frdi®s to 92%. In the end, 54% of the pilot companvese either
very satisfied or satisfied with the efficacy ofMPand 31% were rather satisfied. All pilot compmintended to
continue IPM post-project at least in some patthefr crop area. The total expenditures — includirmgk input by the
staff of pilot companies - to achieve these resuits 33966 euros/ha.
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Food for thought: how to cater to the nutritional needs of biological control agents?

Felix L. Wackers
Centre for Sustainable Agriculture, Lancaster Enviramt Centre, Lancaster University, Lancaster LAQ4Wnited
Kingdom, f.wackers@lancaster.ac.uk

Abstract: Predaceous and parasitic arthropods can playnportant role in the regulation of herbivore popiolas.
However, the majority of predators and parasitaids use plant-derived foods as a source of nasridinis vegetarian
side of the menu may include various plant-providebistrates, such as nectar, pollen, or foodseatljrderived from
plants (e.g. honeydew). Predators and parasitoig @ither use plant-derived food as a supplemeanthey may
strictly depend on these foods during part of thisr Plant-provided foods can have a dramaticdotpn longevity,
fecundity, and distribution of predators and pdcéds. Each of these parameters affects herbivargveae dynamics
in the field. Modern agricultural systems are chtadzed by a scarcity of nectar and pollen soyredsch can
severely compromise the effectiveness of biologpedt control. Despite the obvious importance af-prey food,
little is known about the extent to which partioutategories of plant-derived foods contributeh®e diet of predators
and parasitoids under field conditions. Novel tedbgies allow us to better study the factors thiadit| survival,
dispersal and efficiency of natural enemies undeld fconditions. These insights will allow us torget these
bottlenecks through informed design of croppingtays that address food, prey and shelter requiresm@inkey
biocontrol agents.
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Recent progress in IPM and biological control in Jaan

Eizi Yano
Kinki University, Faculty of Agriculture, Entomoliegl Laboratory, Nakamachi 3327-204, Nara 631-850&pan,
yano@nara.kindai.ac.jp

Abstract: | summarise the recent progress in biologicatmdrand integrated pest management (IPM) in greesés
in Japan. Two indigenous predators, the big-eyedRiogoris variusand a predaceous thriptaplothrips brevitubus
have been tested as new biopesticides of macravsrga in Japan. Both species are polyphagous prsdat varius
can be used for simultaneous control of thripsjdgphand spider mitedd. brevitubuscan be released to control thrips
before the release @rius strigicollis H. brevitubussuppresses the initial increase of thrips andbeanonsumed b@.
strigicollis when it starves. A new method using native pomuiatof natural enemies in the field has been dpesl.
Orius spp. populations are conserved in the field bptpig landscape plants. Special instruments haea teveloped to
collect Orius populations in the field and to release them ieghouses. A banker plant system to estalhidius
colemanihas been developed to contiybhis gossypion eggplant in Japan using wheat, barley or oatlisgs
infested withRhopalosiphum padis banker plants. This method can be used foeptee release of natural enemies.
Biological control of whiteflies on greenhouse tdo#s is hampered by tomato yellow leaf curl virG¥l(CV)
transmitted byBemisia tabaciSince the whitefly density necessary to tranditCV is very low, farmers do not use
natural enemies such &ncarsia formosaWhiteflies are controlled by insect screens, propse of pesticides and
removal of infected tomato plants within and arogneenhouses. Whiteflies on tomato plants aftevdsarare killed by
high a temperature treatment involving sealing mneeses under sunshine.

*kkkkkkkhkhkk

Creating crop solutions in chrysanthemums by usinghe combined strengths of beneficials
and chemicals

Martin Zuijderwijkt, Caroline van den Hoek?, Jan Mo stert?

1Syngenta Bioline Ltd, Holland Road, Little Clact&ssex, CO16 9QG, United Kingdom,
martin.zuijderwijk@syngenta.com; 2Syngenta Crop &rtion, Jacob Obrechtlaan 3a, 4611AP Bergen op Zdtrm,
Netherlands

Abstract: Chrysanthemums are known as a difficult crop ferdke of beneficials due to the short crop cyctélaw

thresholds for pests. Because of the loss of impbrtrop protection products, conventional chemiceitrol of pests
has become increasingly difficult. Growers neededgproach crop protection in a different way. Oter last seven
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years, Syngenta has worked with growers and digtiib to create a successful and practical Intedr&rop
Management programmes which has resulted in araserin successful use of beneficials from 5% 0820 85% in
2007.
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A review of thrips (Insecta: Thysanoptera) fauna ofornamental plants in Iran

Valiollah Baniameri, Ebrahim Gilasian
Iranian Research Institute of Plant Protection (IRIPP),0. Box: 19395/1454 Tehran, Iran, baniameri@yabom

Abstract: A faunistic study was carried out to collect adentify thrips of ornamental plants in Tehran, Mazkand

Mazandaran provinces which are located in the namth central parts of Iran during 2002 to 2005. s species
were collected from more than 100 species of ormémh@lants in greenhouses or in open fields. is $tudy we report
18 species belonging to the families Thripidae, Adwulpidae and Phlaeothripidae. We also includeShpreviously
recorded species. A total of 23 species, gérhugps with 7 species had the most diversity arttips tabaciwas

collected in all greenhouses. The collected (18ispe@nd reported (5 species) are listed as folldwssuborder:
Tubulifera, Family: Phlaeothripidaddoplandrothrips bidengBagnall), Haplothrips reuteri (Karney), Haplothrips

tritici (Kurdjumov), Haplothrips subtilissimugHaliday). B: suborder: Terebrantia, Family: Aeblipidae:Aeolothrips

intermediusBagnall Aeolothrips fasciatuglinnaeus), Family: Thripida&colothrips longicorni®riesnerS. latipennis
Priesner Microcephalothrips abdominali€Crawford), Thrips physapudinnaeus,T. atratusHaliday, T. meridionalis

PriesnerT. majorUzel, T. tabaciLindeman,T. simplexMorison), T. vulgatissimusialiday, Frankliniella occidentalis
PergandeF. schultzei(Trybom), F. intonsa(Trybom), F. tenuicornis(Uzel), F. pallida (Uzel), Tenothrips discolor
(Karny), T. frici (Uzel).
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Novel products for control of American serpentine ¢afminer Liriomyza trifolii in greenhouse
floriculture

L. Conroy?, A.B. Broadbenft, C.D. Scott-Dupreé, C.R. Harris®, G. Murphy?

!Department of Environmental Biology, University ofeGaln, Guelph, ON Canada N1G 2W1, Iconroy@uoguedph.c
’Southern Crop Protection Food Research Centre, Aljtiiand Agri-Food Canada, London, ON Canada N58;4T
®0Ontario Ministry of Agriculture, Food and Rural AffairVineland, ON Canada LOR 2EO

Abstract: The American serpentine leafminer (ASL)jiomyza trifolii (Burgess) (Diptera: Agromyzidae), is a serious
pest of chrysanthemum and gerbera daisy in greeehdoriculture. Growers in Ontario have recentiparted
decreased ASL control using registered insecticiBesearch suggests that this strain of ASL, acadlgrimported
from the United States on contaminated propagatiaterial, is resistant to both A¥idand Citatiofi. In light of this
insecticide resistance, it is important to devedopeffective multifaceted IPM program to contrastgreenhouse pest.
Previous research has suggested that plant aritedass can repel ASL, decreasing both feeding afmbsition. This
study investigates the efficacy of two products, It\Wuf® and VaporGart, as repellents against ASL on
chrysanthemum. When given a choice between treatddchon treated chrysanthemums, ASL consistentlgechon-
treated chrysanthemums for feeding and ovipositi@ignificantly fewer ASL mines developed on treapddnts
compared to the non-treated plants when ASL weresegto chrysanthemums for 6 days.
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Integrated management of powdery mildew and grey mdd of greenhouse pepper in Egypt

Wafaa M. Haggag
Department of Plant Pathology, Division of AgriculillResearch and Biology, National Research CenterpEgy

Abstract: Powdery mildew, caused Hyeveillula tauricaand grey mould caused [Botrytis cinereaare the most
important diseases of greenhouse pepper. Variotivbementally friendly natural compounds as thddm@cal control
agents (BCAs) \erticillium lecanii, Rhodotorula glutinis and Titiepsis mino); mineral salt (phosphate solutions,
KH,PQy); antitranspirant (kaolin) and antioxidant (aséowircid) applied independently or in mixtures dsralatives to
chemical fungicides were evaluated for their effican controlling pepper powdery mildew and greyuldbin an
integrated management system. Application of BG&mlin alone and/or in combination with KIPO, in vitro to
mango leaf disks before inoculation with taurica or B. cinereamarkedly decreased conidial germination and leaf
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infection. The largest decrease was obtained vathbined treatments. In commercial greenhouse ttiaigng 2005
and 2006 in ElI-Noubaria naturally infected by powderildew and grey mould, each treatment, applied %t
intervals effectively controlled.. taurica on leaves andB. cinereaon leaves, fruit and stem. BCAs and kaolin
treatments were superior in reducing grey moulddtibn. Powdery mildew was inhibited by using atonig of BCAs
with or KH,PQ,. Other tested compounds, such as ascorbic acaddsasgle treatment or in combination with other
compounds showed some effectiveness in reducingi@guwmildew and grey mould diseases severity. Meguof all
four natural compounds were more effective in digantly reducing diseases severity and conidiant®wn leaves
and fruits and increasing fruit yields than mixsref two or three or single applications. BCAs, enal salts,
antitranspirant and antioxidant in combinationslddie used in an integrated management systemntioot@owdery
mildew and grey mould in greenhouse pepper.
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Ceratitis capitata larvae as an alternative food source foMacrolophus caliginosus

Mauro Nannini®, Luca Ruiu, Ignazio Floris’
'AGRIS Sardegna, V.le Trieste 111, 09123 Cagliariy/taiu@cras.sardegna.ifDipartimento di Protezione delle
Piante, University of Sassari, Via E. De Nicola, 07 BaGsari, Italy

Abstract: The suitability of mature larvae of the Mediteran fruit fly, Ceratitis capitata as an alternative food
source for the predatory budacrolophus caliginosyswas evaluated in comparison with other standaeys Our
experiment results show that this fictitious prewaccepted by all stages of the mirid bug, alth@pggtimens reared on
fruit fly larvae are not as performing as thoseredaeither onT. vaporariorumimmatures orE. kuehniellaeggs.
Nevertheless the use of this prey could be enviségyanass rearing purposes in reason of its lost.co
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A novel use ofCeratitis capitata for biological control programs

Mauro Nannini, Francesco Foddi, Giovanni Murgia, Ricardo Pisci, Francesco Sanna
AGRIS Sardegna, V.le Trieste 111, 09123 Caglialy Jfaiu@cras.sardegna.it

Abstract: Fruit flies are currently reared worldwide foMMPpurposes (SIT programs, parasitoid rearing). engresent
work a novel use of the Mediterranean fruit fiyeratitis capitata as food source fok. caliginosusis proposed.
Quality control tests have shown that the mirid dugared on a fruit fly larvae-based diet meet iguatandards
proposed by IOBC for this beneficial. Individuattifthe fictitious prey exhibit similar predatiorfieiency to insects
reared on the natural préyrialeurodes vaporariorumOn the other hand, the availability 6f capitatalarvae on
tomato plants failed to enhance the establishmiethieopredatory bug in commercial crops.

Annie Enkegaard, 3January 2008
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