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Phyllonorycter apparella, a New Record and a New Pest of
Trembling Aspen (Populus tremula) in Turkey

GökselTozlu,RüstemHayat
�

andHikmet Özbek
�

Phyllonorycter apparella (Herrich-Scḧaffer, 1855) (Lepidoptera: Gracillariidae)is a new
recordfor theTurkishfaunaandanew tremblingaspen(Populus tremula L.) pestfor Turkey.
Its biology, damageand infestationratio werestudiedin Sarıkamıs¸ (Kars), Turkey, during
1996and1997.P. apparella hasonegenerationa year. Thedevelopmentalstagesof thepest
aredescribedbriefly. P. apparella hibernatesin the adult stage.At the beginning of June,
the adultsappear. Femalesdeposit their eggson both leaf surfaces,generallyoneby one,
7–10daysafteremerging. The early instars(sap-feedinglarvae)startto mine mostly from
theundersideof leaves.Eachminehasonelarva,andeachleafmayhaveupto 26mines.The
last instar(tissue-feedinglarva) begins to pupatein the mine aftermid August. The adults
emergefrom mid Septemberto thebeginning of October, andmove to thetrunksof old pine
trees,wherethey hibernatein barkcrevices.Theinfestationlevel maybeashigh as90%of
theleaveson sometrees.
KEY WORDS:Phyllonorycter apparella; Lepidoptera;Gracillariidae;tremblingaspenpest;
Populus tremula.

INTRODUCTION

The poplarspecies(Populus spp.) arevery important in Turkey, due to their usein
industryasfirewoodandtimber. Sevenbillion cubicmetersof timberareobtainedfrom
all kindsof foresttreesin Turkey, andapproximatelyhalf of this productioncomesfrom
poplar trees(1).

The studywasconductedin the town of Sarıkamış (province of Kars) locatedin the
northeasternAnatolia Regionof Turkey. Sarıkamıs¸ has30,170hectaresof forestedareasat
analtitudeof 1800–2400 m. This forest is composedof tremblingaspen(Populus tremula
L.) mixedwith Pinus spp.Theclimateis very coldandsnowy during thewinter, andwarm
anddry during thesummerseason(Fig. 1).

A few Gracillariidae(Lepidoptera)causingdamage to poplartreeshave beenrecorded
in Turkey (1,7). Phyllonorycter apparella (Herrich-Scḧaffer, 1855) belongs to this family
and is known as a poplar pest in WesternEurope (from Scandinavia and Finland to
the Balkans),all of the Europeanpart of the former USSR,Transcaucasia(Azerbaijan,
Armenia and Georgia), Kazakhstan,Ural, Siberia, the Far East (3,6), Poland(2), and
Lithuania (4,5). So far, therehasnot beenany study or recordof this pest in Turkey,
nor is thereany informationaboutthebiology of this speciesfrom othercountries.

Phyllonorycter apparella, which causesimportant damageto the leavesof trembling
aspenin theSarıkamıs¸ forestarea,hasbeenpresentatepidemic levelsfor thelast6–7years.
Thisstudywasconductedto determinethenatureof this pestandto studyits biology.
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Fig. 1. Monthly averagetemperatureandhumidity at Sarıkamıs¸ (Kars),Turkey, in 1996and1997.

MATERIALS AND METHODS

Twiceamonthfrom May to Octoberin 1996 and1997, observationswereconductedin
theresearchareaanddamagedleaveswerecollected.Theleaf sampleswereexaminedto
determine theinfestationratioby P. apparella, thenumber of eggsandlarvae perleaf,and
theduration of thedevelopmental stages.Thepestis describedbriefly andsomebiological
informationis presented.

RESULTS

The following information about this speciesis presentedto augment that already
published on P. apparella, suchasby Kuznetzov (6). That paper, which is in Russian,
presentsonly some morphological characterisitcs of adults. We added some more
information(includingegg, larvaandpupa)in this paper.

Adult (Fig. 2a): General appearancebright silvery white; headtuft; frontoclypeus and
labial palpi whitish with paleyellow scales;antennaelong andscapewhite, filiform, pale
yellowish annulated, brownish on apicalpartsof mostsegments; thorax light brownish,
tegulaepaleyellow; wings darkgray; fore wing narrow andlong with whitish indistinct
markingsandrough scales,cilia whitishonanalside,longer thanonapicalside;hindwing
graywith whitishcilia; wingspan 8.32–9.76 mm. Male genitalia areshown in Fig. 2b.

Egg (Fig. 2c): White and rounded; immediatelyafter oviposition slightly cloudy,
subsequently turningtransparent;0.21–0.31 mmin diameter.

Larva: Early (sap-feeding) instarsbright white; headflat, headcapsule0.112–0.125
mm in diameter; mouthpartsdistinct, brownish; thoracic segmentsdistinctly larger than
abdominal segments;eachbodysegment with a pair of long bristleslaterallyanddorsally
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Fig. 2. Biological stagesof Phyllonorycter apparella: (a) adult; (b) malegenitalia;(c) egg; (d) sap-
feedinglarva; (e) maturelarva (tissue-feeding);(f) pupa(lateralview); (g) pupa(dorsalview). Scale
line = 1 mm.

(Fig. 2d). Fifth (mature,tissue-feeding) instar pale yellow; headcapsuleand thorax
concolorous;headcapsule0.435–0.475 mm in diameter; body with sparselong bristles;
mouthpartslight brown; thoracic legswell developed;abdomenwith prolegs onsegments
3–5and10 (Fig. 2e). Diameterof headcapsuleof theotherinstars:secondinstar0.162–
0.175 mm; third instar0.225–0.237mm; fourth instar0.337–0.362mm.

Pupa (Fig. 2f,g): Pupasemiliberatype;light brown, laterturningdarkbrown; extremities
visible;3.82-4.83mmlong.

Biology Phyllonorycter apparella hibernatesin theadultstageunderthebarkof mature
pinetreesadjacent to trembling aspen.Theadultswerefirst observedonJune5, 1996, and
June2,1997. They remainonthehostplants� 3 weeks(Fig. 3). Thefemalesdeposittheir
eggson bothsurfacesof leaves,generally oneby one,rarelyin groupsof two or more(up
to seven). Thenumber of eggsper2 cm

�

was27–85 (47) on upper surfacesand8–38(22)
on lowersurfaces.

The earliesteggs were laid on June15 in 1996, and on June10 in 1997; almost
all of themhatchedby July 10 and July 8, respectively. The duration of eclosionwas
approximately10–12 days. Thesap-feeding larvae generally fed in themineslocatedon
the undersideof the leaves. They enlarge minesin all directions andthe leavesbecome
blotchy. After 2 or 3 daysof feeding, a minewas1–2mm in diameter; towardtheendof
July it hadgrown to � 7 mm in diameter (Fig. 4). Eachminecontained only onelarva,
anda singleleaf hadup to 26 mines.However, somelarvaedieddueto parasitoidactivity
aswell asadverseecological conditions. Therefore, fewer than17mature larvaeremained
alive in theminesat theendof theseason.Thefeeding larvaeand/or pupae,with a water-
soaked appearance, wereclearly seenat the sideof a mine under transmittedlight. The
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Fig. 3. Durationof biological stagesof Phyllonorycter apparella in Sarıkamıs¸ (Kars), Turkey, in
1996and1997.

Fig. 4. Minesof Phyllonorycter apparella: upperside(left) andunderside(right) of leaf.

full-grown fifth instarspinsa loosecocoon of silken threadsandattachesit to the edge
of theminewith its cremaster;thefirst pupatedon August18 in 1996, andAugust 14 in
1997. Thetotal larval stagelasts � 2 months. Pupation wascompletedon September20
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in 1996andSeptember16 in 1997. In mid September adultsstartto emerge,andcontinue
to do so until the beginning of October. The adultsmove to the trunks of maturepine
treesfor hibernation.Consequently, P. apparella hadonly onegenerationa yearunder the
ecological conditions atSarıkamıs¸ in 1996 and1997(Fig. 3).

Damage and infestation Whenatreeis heavily infested,theentireparenchymatissueof
someleavesmayhave beeningestedby the time the larvaereachedmaturity. Depending
on thenumber of mines,a wholeleaf might bedestroyed. Theinfestationlevel mayreach
up to 90%of theleavesononetree,andtheinfestedtreesappear brown in color.
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