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ABSTRACT

The subject of the investigation was the influence of entomophages on
populations of insect pests in apple and peach orchards. The insects examined were:
Eriosoma lanigerum Hausm, Quadraspidiotus perniciosus Comst., Dysaphis devecta
Wallker, D. plantaginea Passerini, Cydia pomonella L., Haedia nubiferana Haworth,
Anarsia lineatdlla Zell, Grapholita molesta Busck and Myzodes persicae Sulz.

The population of Eriosoma lanigerum was controlled by the parasitoid wasp
Aphelinus mail Hald.

The population of Quadraspidiotus perniciosus was controlled by the predatory
beetles, Chilocorus renipustulatus Scriba and Ch. bipustulatus L., as well as by two
species of parasitoid wasps, Aphidis diaspidis and Prospaltella pernicios Tow.

The populations of Anarsa lineatella and Grapholita molesta were controlled by
fourteen species of primary parasitoids and four species of secondary parasitoids.

The population of Myzodes persicae Sulz was controlled by ten predators and six
primary parasitoids.

Our results hep ducidate the trophic relaionships between two pests, Cydia
pomonella L. and Haedia nubiferana, and their natural enemies.
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INTRODUCTION

High dengty planting in apple and peach orchards leads to frequent outbreaks
of severd important pests, including: Eriosoma lanigerum Hausm,
Quadraspidiotus perniciosus Comdt.,, Dysaphis devecta Walker, D.
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plantaginea Passerini, Cydia pomondlla L., Haedia nubiferana Haworth, Anarsia
lineatella Zell, Graphalita molesta Busck and Myzodes persicae Sulz (Mustata
and Mugtata, 2001).

Spraying with insecticides eight to ten times a season is needed to keep
the populations of these pests below threshold levels. However, frequent
spraying can harm the environment and consumers. That is why there has
been a great deal of interest in biological pest control over the past few years.

In Romania, entomophages play an important rolein limiting popul ations of pests
such as Pieris brasicae L., Pieris rapae L., Plutela xylogtella L.,
Phyllonorycter blancarddla F., Leucoptera scitdla Zdl. Therefore, it is worth
focusing on how natura enemies control these pestsin gpple and peach orchards.

MATERIAL AND METHODS

The study was carried out from 2000 to 2003 in gpple and peach orchards in
southeastern Romania

In the laboratory, eggs, larvae and chrysdlis of Cydia pomonda L., Haedia
nubiferana Haworth, Anarsia lineatdla Zdl., and Grapholita molesta Busck were
identified under a binocular microscope. Mummies of primary parasitoids were dso
collected in order to obtain the hyperparasitoids under controlled conditions.

In the orchard, natural pest complexes were studied in experimenta plots
treated with only biological or biotechnical pest control methods, such as:

Biological methods:

Bacillus thuringiensis (Silposan CA 2, Biobit XL, Dipel 2X)
Saccharopolyspora spinosa (Spinosad)
Trichoderma harzianum T 39 (Trichodex 25 WP)

Biotechnica methods:

Pheromone traps (Atrapom, Atranub, Atramol Atralin)
|.G.R.-selective insecticides

Diflubenzuron (Dimilin 25 WP)

Triflumuron (Alystin 25 WP)

Teflubenizuron (Homolt 15 SC)

Fenoxicarb (Insegar 25 WP)

Low-risk fungicides

Fenhexamid (Teldor 500 SC)

Iprodion (Rovral 50 WP)

RESULTS AND DISCUSSION

In experimental plots where biologicad and biotechnical pest contral had been
practiced for over four years, severd parasitoid and predator species were identified,
belonging to four orders and fifteen families.
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The population of the woody apple aphid (Eriosoma lanigerum Hausm) was
reduced by morethan eighty percent by the paraditoid wasp Aphdlinus mali Hald.

The population of San-Jose scale (Quadraspidiotus perniciosus) was reduced
by more than sixty percent by the predators Chilocorus renipugtulatus Scriba., Ch.
bipustulatus L., and Exochomus quadripudtiulatus L., together with the paraditoids
Sympiesis spp., Apantel es spp. and Holcotorax op.

The population of Phyllonorycter spp. was reduced by 78 to 97% by
Sympiesis spp, Apantdes spp. and Holcotorax sop.

In the experimental orchard, an abundance of naturd enemies reduced
popul ations of the gphids Dysaphis devecta and D. plantaginea to the point where no
chemica control was needed. In gphid colonies, high numbers of the predators
Formica rufa, Episyrphus balteatus Degeer, Chantharis fresca and Coccinella
septempunctata L. were recorded in the spring, whereas high numbers of Aphydoletes
aphidimyza Rondani, Chrysopa carnea Steph., Adalia bipunctata L. and Scymnus
9p. wererecorded in the summer.

The trophic reationships between the different life stages of the coddling moth
(Cydia pomondla L.) and its naturd enemies were examined in detall and are
presented in Fgure 1. The eggs were paraditized by Trichogramma cacoeciae
Marshd., T. embriophagum Ntg., T. evanescens Westw, and T. pintoi Voegde The
larvae were attacked by severa parasitoid species, especidly Diadegma fenedtralis
Holmgr and Prisomerus wulneator Pens. Cydia pomonella was aso paradtized by
Ascogaster rufidens Wesnnel, Bracon hebetor Sag., Macrocentrus thoracicus
Nees, and Ascogagter quadridentata Wes. (Braconidag).

The trophic rdationships between the different life dages of the lesf roller
(Haedia nubiferana Haworth) and the complex of parasitoids which keep it in check
were dso examined in detall and are presented in Figure 2. The eggs were attacked
by various species of Trichogramma, and the larvae were atacked by parasitoids
bel onging to the Ichneumonidae, Brachonidae and Microgagerinee.

The trophic relationships between Anarsia lineatdla Zdll. and its natural enemies
are presented in Figure 3. Anarda lineatella was attacked by Sx primary parasitoids
Acrolyta incisa Bridgm., Diadegma defectiva Kok and D. armillata Grav.
(Ichneumonidag); Apantdes anardae Faure e Alab. and Apanteles longicauda
Wesm. (Braconidag); and Paralitomagtix varicornis Nees. (Encyrtidag). The wasps
Apantdes anardae and Paralitomagix varicornis were especid efficient at
controlling Anarda lineatella, reducing the populaion by ten to Sixty percent.

The trophic rdaionships between the orientd moth (Grapholita molesta
Busck.) and its naturd enemies are dso presented in Figure 3. Grapholita molesta
was attacked by eight primary parasitoid species ltoplectis alternans Grav.,
Coccygominus turiondlae L. and Lisonota paraldla Grav. (Ichneuminidae);
Apanteles anarsae Faure et Alab., Macrocentrus linearis Nees, Ascogagter rufipes
Lar. and Meeorus ictericus Nees (Braconidee); Dibrachis cawus Wak.
(Pteromdidae); and Trichogramma cacoeciae March. (Trichogrammetideg). The
whole complex of primary parastoids reduced population of G. moleta by forty to
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Figure 1. The trophic reaionships between the different life stages of the coddling moth
(Cydia pomondla L.) and its naturd enemies
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Figur e 2. The trophic relationships between the different life sages of the legf roller
(Haedia nubiferana Haworth) and its naturd enemies
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Figur e 3. The trophic relationships between Anarsia lineatella Zell and Grapholita
molesta Busck and their natural enemies
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Figur e 4. The trophic relationships between Myzodes persicae Sulz and its natural
enemies

sixty percent. By itsdf, Dibrachis cavus was especidly efficient a contralling G.
molesta, reducing the population by 15 to 35%. The zoophagous wasps Itoplectis
alternans and Coccygomimus turiondlae L. were dso epecidly effecient at
contralling G. molesta. However, the efficiency of the primary parasites was reduced
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by four secondary parastoids Mesochorus anomalus Halmgr.,, M. facialis
Bridgm., M. vittator Zett (Ichneumonidae); and Tetragtichus spp. (Pteromdidae).
The trophic relaionships between Myzodes persicae Sulz. and its naturd enemies
are presented in Figure 4. Many entomophagous species attack Myzodes persicae. The
following ten predatory specieswerethe most effective: Coccindla septempunctatal L.,
C. quinquepunctata L., Adalia hipunctata L. (order Coleoptera, family Coccindlidag);
Chrysopa carnea Steph., C. perla L., C. vulgaris Schn. (order Neuroptera, family
Chrysopidae); Scaeva pyradtri L., Syrphus ribesii L, Episyrphus balteatus De
Geer (order Diptera, family Syrphidae); and Leucopis caucazia Tanes. (family
Chamaemyidag). The following parasitoid species aso played a role: Diplazon
letatorius F. (order Hymenoptera family Ichneumonidag); Syrphophagus
aeruginosus and Trichogeres syrphii (family Encyrtidag); Perilitus coccindlae
(family Braconidag); and Tdenonus acrobatis (family Proctotrupidag). An interesting
paragtoid complex condding of thirteen gpedes was dso found to play a rde in
contralling Myzodes perdgcae. In this complex, the primary paradtoids were Lipolexis
gracilis Forst, Praon volucre Hd., P. myzophagus Mack., Lysiphiebus fabarum
Marsh., Ephedrus persicae Frogg. and Trioxys angelicae (Aphidiidag). However,
their efficiency was reduced by the secondary parasitoids Charips dolichocerus
Com., C. leunidi Hartig.,, C. melanogaster Hartg. (Cynipidae); Alloxysta
semiclausa Kieffer (Alloxydtidag); and Aphidencyrtus aphidivorus Mayr.
(Encyrtidee). Two species of tertiary parastoids were dso identified: Asaphes wulgaris
Wak and Pachyneuron aphidis Bche (Pteromalidag). These tertiary parasitoids
aso act as secondary parasitoids, and considering that they aso feed on each
other, they can even act as quaternary parasitoids aswell (Perju et a., 1989).
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STRESZCZENIE

Celem badan bylo przesledzenie wystgpowania entomofagdw oraz ich powiazan
troficznych z niektérymi szkodnikami sadéw i innymi entomofagami w sadach
jabtoniowych i brzoskwiniowych w potudniowo-wschodniej Rumunii.

Badania prowadzono w latach 2000-2003. Zwalczanie szkodnikéw w obserwo-
wanych sadach oparto na stosowaniu metod biologicznych i biotechnicznych oraz
opryskiwaniu sadow preparatami selektywnymi i czgsciowo selektywnymi dla fauny
pozytecznej

Stwierdzono, ze populacja bawetnicy korowki (Eriosoma lanigerum Hausm) byta
obnizana przez pasozytnicza blonkoéwke (Aphelinus mali Hald).

Ogranczajacy wpltyw na tarcznika niszczyciela (Quadraspidiotus perniciosus
Comst) mialy 2 gatunki biedronek (Chilocorus renipostulatus Scriba., Ch.
bipostulatus L.) oraz 2 gatunki pasozytniczych blonkéwek (Aphidis diaspidis
i Prospaltella perniciosi Tow.).

Na liczebno$¢ populacji skosnika brzoskwiniaczka (Anarsia lineatella Zell.
i owocowki Sliwkoweczki (Grapholita molesta Buscks) wplywato 14 gatunkoéw
pasozytow pierwszego rzedu i 4 gatunki pasozytow drugiego rzedu.

W Kkoloniach mszycy brzoskwiniowo-ziemniaczangj (Myzodes persicae Sulz)
wystgpowato 10 gatunkéw owadoéw drapieznych i 6 gatunkoéw pasozytow drugiego
rzedu.

Uzyskane wyniki pozwolity takze na okreslenie powiazan troficznych pomigdzy
owocowka jabtkoweczka (Cydia pomonella L.) i platkowkowka pstrocineczka
(Haedia nubiferana Haworth) a ich waznymi wrogami naturalnymi.

Stowa Kkluczowe: powiazania troficzne, drapiezce, pasozytnicze btonkowki,
zwalczanie biologiczne
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