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Abstract — Studies on the species composition and structure of the larval parasitoid complex of poplar clearwiRgramtirene
tabaniformis(Rott.), on urban poplars in Sofia and impact of different species on population density of the pest have been conducted
during the period 1996-1999. tabaniformislarvae within poplar cuttings were collected from one-year-old poplar stumps in five
residential areas in Sofia. Parasitoids were collected from pest damaged shoots in a laboratory. Ten larval parashostsiarne

found: Bracon (B.) intercessoNees,Macrocentrus (M.) marginato(Nees),Apanteles evonymella@ouché) (Hymenoptera:
Braconidae) Liotryphon crassisetu¢§Thoms.),Scambus vesicariu@Ratz.),Lissonota culiciformisGrav., Dolichomitussp.,
Pristomerus vulnerato(Panz.) (Hymenoptera: Ichneumonidaegskia aurea(Fall.) andPhytomyptera nigringMeig.) (Diptera:
Tachinidae). The most numerous wéreesvonymella€70.1%) andB. intercesso(16.3%). They attacked youiy tabaniformidar-

vae and emerged at larval stage of the host. In 1996, the level of total parasitism in studied residential areas irdSojia \12rie

to 46.6%, with an average of 32.5%. During the period 1997-1999, mortality of the pest larvae caused by parasitoids reached
38.1-55.6%A. evonymellagvas the most important parasitoid; it destroyed 23.8-55.6% of pest larvae.

poplars / Paranthrene tabaniformid parasitoids / host mortality / Bulgaria

Résumé— Parasitoides larvaires deParanthrene tabaniformis(Rott.) (Lepidoptera : Sesiidae) dans les peupliers urbains de

Sofia, Bulgarie. Entre 1996 et 1999, la composition spécifique et la structure du complexe parasitaire des IRaresitieene
tabaniformis(Rott.) ont été étudiées dans les peupliers urbains de Sofia (Bulgarie) de méme que l'impact de ces parasitoides sur la
densité de population du ravageur. Les larveB .dmbaniformiset leurs parasitoides ont été obtenues a partir de pousses de un an
coupées sur des moignons de branches lors de I'abattage de vieux peupliers dans 5 quartiers résidentiels de Sofia («Slatina:
«Druzhba», «Mladost», «Darvenitsa» et «Lyulin»), et placées au laboratoire. Dix parasitoides ont étéRBraceés(B.) inter-
cessomMees,Macrocentrus (M.) marginatofNees),Apanteles evonymelldBouché) (Hymenoptera : Braconidakptryphon cras-
sisetus(Thoms.),Scambus vesicariu@Ratz.),Lissonota culiciformisGrav., Dolichomitussp., Pristomerus vulnerato(Panz.)
(Hymenoptera : Ichneumonidad)eskia aureg(Fall.) etPhytomyptera nigringMeig.) (Diptera : Tachinidae). Les parasitoides les

plus abondants soAt evonymellag69,1 %),B. intercesso(17,3 %),P. vulnerator(3,6 %), etDolichomitussp. (3,6 %). Ce sont des
parasitoides solitaires, a I'exceptionBleintercessoqui est grégaireB. intercessarL. crassisetusS. vesicariugt Dolichomitussp.

sont des ectoparasitoides; les autres sont des endoparasitoides. lls attaquent les jeuneB .laabesiflermiset sortent de I'hote
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alors que celui-ci est encore au stade larvaire. En 1996, le niveau de parasitisme total dans les quartiers résideati@lsaii Sof
de 12,1 a 46,6 %, avec une moyenne de 32,5 %. En 1997 et en 1999, la mortalité des larves du ravageur, due au pateisitisme, a ¢
38,1-55,6 %A. evonymellaa eu I'impact le plus élevé, détruisant de 23,8 & 55,6 % des larves du ravageur.

peupliers /Paranthrene tabaniformig parasitoides / mortalité de I'h6te / Bulgarie

1. INTRODUCTION cial studies on parasitoids & tabaniformison poplar
ornamental trees in urban areas have been made in
The poplar clearwing mottaranthrene tabaniformis  Bulgaria or other countries.
(Rottemburg 1775), is one of the most dangerous pests

of the poplars Ropulusspp.) in many regions of the .4 oirycture of the larval parasitoid complexPof

Palaearctic zone [2, 17, 20]. It is associated mainly with i 4 nitormisin Sofia and their impact on pest numbers.
the seedlings in nurseries and young trees in poplar plan-

tations. The pest causes serious malformations of the

host plants. In Bulgaria damages occur most frequently
in the nurseries, where attacks have been reported up to 2. MATERIALS AND METHODS

40% of the poplar seedlings [6].
° p P . os (6] . The studies were conducted during the years 1996-
P. tabaniformisoccurs as a pest not only in poplar 1999 in 5 residential areas in Sofia - “Slatina”,

nurseries and plantations, but also in urban systems«p.,;hba” “Mladost”. “Darvenitsa” and “Lyulin”. The
Damage by this insect has been observed periodically onyjq o gical materials R. tabaniformislarvae within
the poplars in the streets and parks of Sofia [9]. The lar-y,1ar cuttings of approximate 20 cm) were collected
vae bore galleries in the young shoots and branches of,,, one-year-old poplar stump shoots at the place of
the trees. Infested host plants produce characteristic,;t qown old poplars - unknown hybrid clones from
swellings and deformations, which result in strong a€S-gramericana-groufPopulus xeuramericana (Dode)
thetic damages on ornamental trees. Guinier. '
ac:]ri]e\?euollgt?;l?reca(?[r?wtg(r)lItso\f/l\:/)iihtas?/ztnel:;?ircmolfglgsar?jgjhat)”syphat After collection, infested poplar cuttings were trans-
. - . . orted to the laboratory of the Forest Research Institute
Insecticides and synthetic pyrethroids [6]. However, they;,"g i, “\here sections were covered with paraffin, and
are strongly toxic and their use in urban environment is o, " \ting was kept individually in a glass cylinder
‘?'ar.‘gerous- Supplementary control by using biological closed with cotton stoppers and kept at room temperature
limiting factors of the pest, such as parasitoid would be (15" 550y | this way the poplar cuttings are kept fresh
helpful to reduc_@: taban|form|qaopulat|on§. N for a long time, which allows most of the host larvae to
Some parasitoids regulate the population densities ofcomplete their development. The samples were observed
the pests at a relatively low number, thus being one ofgaily for emergence of adult hosts or parasitoids. The
the main factors for the sustainability of the ecosystems.|ongevity of each individual was reported.

The parasitoid complex d?. tabaniformisin Europe . . . .

includes about 30 species from the families [N 1996, population density d?. tabaniformiswas

Ichneumonidae, Braconidae, Encyrtidae and Tachinidc":ler.el""t've'y high (0.1 — 0.7 larvae/m), and seven collec_—
ons of the pest larvae were made from March 3 to April

which reduce the pest number in some cases up to 659 : . :
[2, 3, 17, etc]. In Bulgaria, 15 species have been found?L: Puring the period 1997-1999, the population$of

as parasitoids of the pest and ten of them were reporteaablanifgrmizslwlere very low (Oif)l _dO'OS Iar\I/Iae_/ m)l\h ani
as new records for its parasitoid complBracon trian- ~ °N1Y 18 - 21 larvae were collected annually in Marc

gularis Nees (Hymenoptera: Braconidagcambus ~ ['OM One residential area. However, more damaged
detritus Holm., Pristomerus rufiabdominali€)chida, poplar shoots withP. tabaniformidarvae were collected

Dolichomitus messor (Grav.), Eriborus sp and analysed during the period of study, but only in 370
(Hymenoptera: Ichneumonidaes)lég:';lseliasp. (Dipterai: cases parasitoids and hosts were observed - 311 in 1996,

; S : ; . 18 in 1997, 21 in 1998, and 20 in 1999. In the rest of the
-FFggrr:?r? |ed) a[é)Z],F[’rl)ll;org)clgtrirsuglgcr;a(sli\/éi:?i.& églgir?' samples the larvae died because the cuttings dried out. In

Liotryphon crassisetu§Thoms.) (Hymenoptera: Lhis stu?y the pgrasitis_m.(\j/vas gar:culated only on the
Ichneumonidae) [15], andissonota culiciformisGrav. ases of emerged parasitoids and nosts.

(Hymenoptera: Ichneumonidae) [10]. Although large At the end of the observation period, the poplar cut-
numbers of investigations have been carried out, no spetings were opened and their contents analyzed in detail

The paper presents study on the species composition
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in order to determine the cause of mortality of the host Most of the parasitoids were recorded in 1996 during
and to establish some bioecological characteristics of thean outbreak ofP. tabaniformis During the period
parasitoids. Emerged parasitoids were Killed with ethyl 1997-1999 the pest density was low and resulted in the
acetate, identified and deposited in the author’s collection few partasitoids.

collection. The relative abundance (%) of all braconids in the

parasitoid complex oP. tabaniformiswas 87.1%.

Ichneumonids made up 11.5%, while tachinids were
3. RESULTS 1.4%. The most abundant were two braconids. -
evonymellag70.1%) andB. intercessor(16.3%), fol-
lowed by the ichneumonidB. vulnerator(3.4%) and
Dolichomitussp. (3.4%), while the other species are pre-
sented by 0.7 — 2.7%aple ).

: . Structure of the parasitoid complexRftabaniformis
Ten hymenopteran and dipteran larval parasitoids of;, oo yaried greatly from year to year and between
P. tabaniformiswere recorded in Sofidable ). They _different residential areas. OnA. evonymellaavas
belong to the two orders and three families as follows: recorded all four years and it was the dominant in the
(B,\;Iacon (Bracon)) mterc_essd;laes 1813;f11\g§1;\rocent:us parasitoid complex of the pest with 62.5 — 100%. In
acrocentrus) marginato(Nees panteles : . . : 0 :
evonymellag¢Bouché 1834) (Hymenoptera, Braconidae), 1996 dominant species wa intercessoi(19.8%) as

. ) -7 well, but this status is due to the gregarious mode of its
Liotryphon crassisetu§Thomson 1877)Scambus vesi- s :
carizg (Ratzeburg f844)l_issonotz)ascuIiciformis parasitism on the host. In the same year three species

. 0 . :
Gravenhorst 1829olichomitussp., Pristomerus vul- were subdominant®, vulnerator— 4.1%, Dolichomitus

— 0, i i 04): ini -
nerator (Panzer 1799) (Hymenoptera, Ichneumonidae), 32itoigfélv(graenr%t\i]isrlrfgrrcl)%s; 3.3%); the remaining par
Leskia aureaFallén 1820) andPhytomyptera nigrina '

(Meigen 1824) (Diptera, Tachinidagyl. marginator Only separate parasitoid individuals were recovered
was described as new parasitoidPoftabaniformis and in 1997 6 = 10), 1998 1§ = 8) and 1999r( = 8) and that

L. aureaandB. intercessokvere reared for the first time is why it is not correct to analyze the species composi-
from this host in Bulgariatdble ). tion and structure of the parasitoid complexes.

3.1. Species composition and structure
of the parasitoid complex

Table |. Species composition, structure and impact of the parasitoRIstabaniformisn Sofia during the period 1996-1999.

Family, Number of parasitoids Emergence Percentage in Host mortality
species males females date the complex %
Braconidae 68 60 87.1
** B. intercessor 15 9 11-18.04.1996 16.3 1.3
* M. marginator - 1 12.04.1998 0.7 4.8
44 37 22.03-03.05.1996 26.1
A. evonymellae 6 4 25-29.03.1997 70.1 55.6
2 3 20-25.03.1998 23.8
1 6 07-13.04.1999 35.0
Ichneumonidae 11 6 11.5
L. crassisetus - 1 02.04.1996 0.7 0.3
S. vesicarius 4 - 29.03-16.04.1996 2.7 1.3
L. culiciformis - 2 18.05.1998 1.3 9.5
Dolichomitussp. 5 - 28.03-29.04.1996 3.4 1.6
P. vulnerator 2 3 13-16.05.1996 34 1.6
Tachinidae 2 - 1.4
P. nigrina 1 - 09.05.1996 0.7 0.3
** |, aurea 1 - 21.04.1999 0.7 5.0
Total 81 66 100.0

* - New species for parasitoid complexRftabaniformis.
** - New parasitoid of the host in Bulgaria.
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3.2. Biological characteristics of the parasitoids 12]. It occurs in all areas studied in Bulgaria [12]. In
poplar nurseries it reduced the pest population by up to
All of the parasitoids attacked the larvaePoftabani- 35% [5]. A. evonymella®verwinters as a larva in the

formis were larval while no pupal parasitoids were host. It is bivoltine, but only the second (overwintering)
recorded in this study. Analyses of dead hosts showedyeneration is associated wikth tabaniformis in the
that parasitoid adults emerged from third - fifth larval spring the emergence & evonymellagés not synchro-
instars prior to pupating. nized withP. tabaniformidarval population and its pre-

B. intercessomas gregarious; an average 6.0 + 1,83 Mi€r generation develops in alternate hosts [8]. In the
(n = 4) adults were obtained per host. From the remain_NetherIands this parasitoid has been reported to kill up to

ing hosts solitary parasitoids were recovered. Four>°% Of theP. tabaniformidarvae [16].

species B. intercessarL. crassisetusS. vesicariusind Eriborus terebrans (Grav.) (Hymenoptera:
Dolichomitussp. developed as ectoparasitoids, and the|chneumonidae) parasitizes up to 39%otabaniformis
other species were internal parasitoids. young larvae in some localities in Bulgaria, thus occupy-

With the exception of.. culiciformiswhich emerged  ing a secondary position as a limiting biocontrol agent
almost at the same time as the host, the remaining paraamong the parasitoids [5]. It is known mainly as a para-
sitoids emerged in laboratory 24—33 days prior to thesitoid of European corn bore@strinia nubilalis (Hb.)
emergence oP. tabaniformisand lived without addi- (Lepidoptera: Pyralidae) [21]. HoweveE, terebrans
tional feeding 1-8 days. was not observed in Sofia, probably because of absence

of its main host.

P. vulneratorkills up to 15% ofP. tabaniformislar-
vae in the poplar nurseries in Bulgaria [5]. This para-
sitoid completes two generations per year in the larvae of
o . . ypsonoma acerianéDup.) (Lepidoptera: Tortricidae)
:ﬁ'éoédS %Et/?(:ks in the studied areas ranged between 12. 1]. However, only the overwintering generationkof

o vulneratoris connected withP. tabaniformig[5, 6, 12];

In 1996, total parasitism in studied residential areas inin the spring parasitoid adults appear about 20-25 days

Sofia varied from 12.1 to 46.6%, and the average wasprior to emergence d?. tabaniformisand cannot attack

3.3. Impact of the parasitoids

The total mortality ofP. tabaniformisrom larval par-

32.5%. In 1997 total parasitism Bf tabaniformiswas its neonate larvae.
55.6%, and in 1998 and 1999 — 38.1 and 40.0%, respec- ) o )
tively. The new species for parasitoid complexPoftabani-

formis, M. marginatoris known as a parasitoid of many

. o ; A lepidopteran hosts including clearwing moth species of

En;%ogcgg(typz?rtﬁsnouil IOP& talbamformls illing Synanthedomenus:S. culiciformis(L.), S. vespiformis
-8-55.6% of the pest larvaalfle ). (L.), S. cephiformigO.), S. formicaeformigEsp.),S.
The remaining parasitoids occurred in relatively low myopaeformigBorkh.), S. spheciformigDen. &

number and they were not important as regulating agentsschiff.), S. tipuliformis(Cl.) [22]. L. crassisetuslso par-

of the pest. asitizes some representatives of this geSuflaviventris

(Staud.),S. scoliaeformigBorkh.), S. myopaeformjsS.

culiciformis[4] andS. typuliformiq1].

During all four yearsA. evonymellaavas the most

4. DISCUSSION , .
B. intercessol(syn. B. fulvusSzepl.) has been previ-

In many regions of BulgariB. tabaniformisdevelops ously recorded as a parasitoid Bf tabaniformisin
one generation per year and overwinters as a larva ifiungary [18, 19].
third — sixth (mostly in fifth) stage [7]. In the Sofia  p pigrinahas been found as a parasitoidPotabani-
region P. tabaniformisusually overwinters in second —  ¢5rmis only in Bulgaria [14]. The other species of
fourth stage (Georgiev, unpublished). The samples werer,chinidae family -L. aureaparasitizes species of
taken from the beginning .of.March until the end of Apnl Synanthedomenus -S. vespiformisS. scoliaeformis
and, therefore, the parasitoids of the young and middle-g_ formicaeformisS. typhiaeformigBorkh.) [13] and
stage larvae oP. tabaniformiswere studied in this g myopaeformif23]. This parasitoid has been recorded
Investigation. previously from otheP. tabaniformispopulations in

In BulgariaA. evonymellags the most common and Europe [17, 20]. It is bivoltine [23]; in this study its
most effective parasitoid d?. tabaniformis which has  overwintering generation was associated Withttabani-
been confirmed from this and other investigations [5, formis
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During the years of investigation, parasitoids and revising of the English language version of the
destroyed a significant portion (32.5-55.6%) of overwin- manuscript.
tering larvae oP. tabaniformisn Sofia. No studies have
been conducted on the parasitoids during the summer
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