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Abstract. This research on the occurrence of insects mining leaves of the English oak Quercus robur was performed between
2011-2012 in Bydgoszcz and in nine neighbouring sites: seven in forest areas and two in an urbanized environment. The analysis
of the gathered material revealed the occurrence of insects from three different orders, Coleoptera, Hymenoptera and Lepidopte-
ra, and 10 families: Curculionidae, Tenthredinidae, Bucculatricidae, Coleophoridae, Eriocraniidae, Gracillariidae, Heliozelidae,
Incurvariidae, Nepticulidae and Tischeriidae. In total, 21 insect species were collected from Q. robur; most of them at forest sites.
A slightly lower number of species was recorded at Janowo, where oaks were growing on the edge of the forest in the vicinity
of a transport route with heavy traffic. Even fewer taxa were observed in the vicinity of urbanised areas; in the city park on the

Bydgoszcz Canal and in Fordon.

The most abundant species on the English oak were Tischeria ekebladella (Bjerk.) and Phyllonorycter heegeriella (Zell.).

Keywords: English oak, mining insects, Tischeria ekebladella, Phyllonorycter heegeriella

1. Wstep

Dab szyputkowy Quercus robur (L.) wystepuje niemal
w caltej Europie, wykazujac duze zdolnosci przystosowaw-
cze do réznych warunkéw klimatycznych. Rosnie w lasach
mieszanych, tegowych i gradowych, powszechny jest w par-
kach, zielencach i w alejach przydroznych. Czgsto sadzony
jest jako drzewo pamigtkowe.

Sposrod roslin drzewiastych na debach wystepuje najlicz-
niejsza i bardzo ré6znorodna fauna fitofagicznych stawonogow
(Glavendekic et al. 2010; Skrzypczynska 2007; Wrzesinska
2013). Autorka prowadzac badania nad foliofagami tworza-
cymi galasy na Q. robur na terenie Bydgoszczy i w okolicz-
nych miejscowosciach, obserwowala rowniez liczne miny
lisciowe, czgsto wystgpujace wspodlnie na tych samych blasz-
kach lisciowych (Wrzesinska 2013). W zwiazku z faktem,
ze doniesienia na temat owaddéw minujgcych na wyzej wy-
mienionym terenie byty do tej pory nieliczne (Wawrzyniak
et al. 1999, Wrzesinska, Wawrzyniak 2001), podj¢to probe
ich oznaczenia i poréwnania sktadu gatunkowego owadow
na wybranych stanowiskach badawczych.

Ming nazywa si¢ korytarz lub komorg drazong przez larwe
owada Zerujacego we wngtrzu zywych tkanek migkiszu lub

skorki. Slad zerowania larw jest widoczny na zewnatrz w po-
staci plamy lub wezykowatego pasma réznigcego si¢ barwa
od otaczajacej tkanki. Owady draza chodniki najczesciej
w migkiszu lisciowym (phyllonomium), rzadziej w mickiszu
zieleniowym todyg (caulonomium), wyjatkowo w dziatkach
kielicha lub okwiatu (anthonomium) lub w zielonym owocu
(carponomium). Wigkszo$¢ z nich minuje przez caty okres
rozwoju larwalnego, a nawet przepoczwarcza si¢ wewnatrz
miny, co jest cecha stalg okreslonych gatunkéw i wazna
wskazowka w oznaczaniu do jakiego gatunku nalezy dana
mina. Niektore gatunki minujg tylko we wczesnym okresie
rozwoju larwalnego (Beiger 2004).

Celem pracy bylo poznanie i pordwnanie sktadu gatun-
kowego foliofagdw tworzacych miny na Quercus robur, ich
liczebnosci i dominacji na r6znych stanowiskach w Bydgosz-
czy i w jej sasiedztwie.

2. Teren badan

Badania faunistyczne nad entomofaung tworzaca miny na
debie szyputkowym prowadzono w latach 2011-2012 na te-
renie Bydgoszczy oraz w okolicznych miejscowosciach na 9
wybranych stanowiskach — 7 znajdowato si¢ na terenach les-
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nych, a 2 w §rodowisku zurbanizowanym (ryc. 1). W pracy
poréwnano sktad gatunkowy oraz strukture dominacji gatun-
kéw minujacych liscie debu w tych lokalizacjach.

Dwa pierwsze stanowiska (nr 1 i 2) znajdowatly si¢ na
terenie Lesnego Parku Kultury i Wypoczynku w Mysle-
cinku, ktéry jest czeScig wielkiego antropogenicznego
ekosystemu miejskiego. Zajmuje powierzchni¢ 830 ha na
potnocnym skraju granic administracyjnych miasta. Pigé
stanowisk badawczych (nr 3—7) usytuowano w drzewo-
stanach lesnych Nadlesnictwa Zoltedowo, podlegtego Re-
gionalnej Dyrekcji Lasow Panstwowych w Toruniu. Dwie
powierzchnie (nr 3 i 4) znajdowaly si¢ w lesie mieszanym
niedaleko osiedla Osowa Goéra w Bydgoszczy. Powierzch-
nia badawcza nr 5 znajdowata si¢ w Oséwcu. Dgby rosty
na skraju drzewostanu sosnowego, w miejscu dobrze
nastonecznionym. Powierzchnie nr 6 i 7 znajdowaty sig
w poblizu szosy koronowskiej o duzym nasileniu ruchu
samochodowego. Jedno z nich miescito si¢ w okolicy
Szczutek, a drugie za skrzyzowaniem drogi koronowskiej
z droga w kierunku Janowa. Kolejne stanowisko (nr 8)
usytuowane byto w parku miejskim, w bliskim sasiedz-
twie centrum miasta. Rozciggato si¢ ono waskim pasem
wzdtuz Kanatu Bydgoskiego. Do badan wybrano dgby ros-
nace w czesci zachodniej parku — pomiedzy V a VI $luza.
Na wschodnim krancu Bydgoszczy znajdowat si¢ obszar
badawczy nr 9 usytuowany na zboczu fordonskim, na kto-
rym rosty deby szyputkowe, a miedzy nimi zbiorowiska
zaro$lowe: Rosa canina (L.), Crataegus laevigata (Poir.)
i C. monogyna (Jacq.) oraz znajdowaly si¢ murawy kse-
rotermiczne, a na nich mtode sosny Pinus sylvestris (L.).
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3. Materialy i metody

Na 9 stanowiskach badawczych wybrano losowo po 10
drzew, z kazdego pobrano po 40 lisci. W obu latach badan
pobrano 18 prob (po 9 w kazdym roku), tzn. przeanalizowa-
no 64 800 lisci. Na terenach le§nych wybrano deby rosnace
w bliskim sgsiedztwie, natomiast na dwoch stanowiskach
miejskich (Nad Kanatem Bydgoskim i w Fordonie) znajduja-
ce si¢ w wigkszym oddaleniu od siebie. Lustracj¢ prowadzo-
no od pierwszej dekady czerwca do poczatku pazdziernika,
co 14-20 dni. Pobrane proby umieszczano w woreczkach
foliowych i etykietowano. W laboratorium segregowano je
i opisywano ich wyglad, wybrane miny preparowano oraz
charakteryzowano pod wzgledem ilosciowym oraz ozna-
czano gatunki owadow tworzacych miny. Zaktadano row-
niez hodowle niektorych gatunkow owadow (w stoikach lub
szalkach Petriego), aby upewni¢ si¢ czy dobrze oznaczono
sprawcow min. Tak postgpowano z oznaczaniem gatunkow
owadow, ktore drazyly podobne korytarze, a ich linia katowa
rozpadata si¢ niekiedy na drobne ziarenka, np. w przypadku
gatunkow z rodzaju Stigmella — S. roborella (Joh.) 1 S. ru-
ficapitella (Haw.). Aby zapewni¢ odpowiednie warunki wil-
gotnosciowe na dnie naczyn umieszczano piasek lub lignine.
W okresie zimowym hodowle przetrzymywano w ogrodzie,
W temperaturze otoczenia.

Gatunki owadow, bedace sprawcami min na blaszkach 1is-
ciowych, oznaczano na podstawie kluczy i atlasow entomo-
logicznych (Beiger 2004; Nunberg 1964; Labanowski, Soika
2003; Schnaider 1976; Toll 1959; Wojtusiak 1976). Nazew-
nictwo i systematyke owaddéw przyjeto za Fauna Europaea
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(2013, ver. 2.6.2). Rzedy, rodziny, rodzaje i gatunki owadow
przedstawiono w porzadku alfabetycznym.

Na podstawie liczebnosci wystgpujacych gatunkow wyli-
czono wskaznik dominacji wyrazony w procentach (zwany
réwniez dominacjg osobnicza lub liczebnoscia wzgledna):

D=-"""-100%
N
gdzie:
D — wskaznik dominacji osobniczej gatunku,
n — liczba min danego gatunku,
N —liczba min wszystkich gatunkow wystepujacych na
zywicielu.

W badaniach okreslono réwniez dominacj¢ osobnicza (D)
danego gatunku w badanych stanowiskach (Kasprzak, Nie-
dbata 1981). Dla opisowego przedstawienia warto$ci wskaz-
nika D przyjeto pig¢ klas dominacji: D — eudominanty — do
ktérych zaliczono gatunki najliczniejsze, zawierajace ponad
10% osobnikéw porownywanej grupy taksonomicznej, D, —
dominanty, czyli gatunki $rednio liczne zawierajace od 5,1
do 10% osobnikéw, D; — subdominanty — od 2,1 do 5%, D,
—recedenty — od 1,1 do 2% i gatunki nieliczne, D, — subrece-
denty — ponizej 1,1% osobnikow.

4. Wyniki badan i ich omowienie

W toku badan przeprowadzonych w latach 2011-2012
analizie poddano 64 800 lisci Q. robur, na ktérych znale-
ziono 19 771 min owadéw. Nalezaty one do przedstawicieli

3 rzedoéw: Coleoptera, Hymenoptera, Lepidoptera i 10 ro-
dzin: Curculionidae, Tenthredinidae, Bucculatricidae, Co-
leophoridae, Eriocraniidae, Gracillariidae, Heliozelidae,
Incurvariidae, Nepticulidae i1 Tischeriidae. Najwigcej min
tworzyly gatunki owadow nalezace do rzedu motyli, nato-
miast znacznie mniej stwierdzono min nalezacych do bton-
kowek i1 chrzaszezy (tab. 1).

Najwigcej min stwierdzono na stanowiskach znajduja-
cych si¢ na terenach lesnych, a najmniej na powierzchniach
usytuowanych w terenie zurbanizowanym, tj. w Fordonie
i parku Nad Kanatem Bydgoskim (tab. 1). Wedtlug Trojana
i Winiarskiej (2001) bogactwo entomofauny wystepujacej
na okres§lonych stanowiskach znajdujacych si¢ na terenach
zurbanizowanych zalezy od wielu czynnikow, z ktorych
najwazniejsze to wielkos$¢, usytuowanie i sktad gatunkowy
roslin zywicielskich. Na obszarach tych czgsto dochodzi do
fragmentacji srodowisk, w wyniku czego pojawiaja si¢ zgru-
powania owadow o niewielkiej liczebnosci i malej liczbie
poszczegodlnych gatunkéw. Takie specyficzne warunki pano-
waly na terenie zurbanizowanym usytuowanym w Fordonie
i w parku Nad Kanalem Bydgoskim, na ktorych dgby byty
rozproszone mi¢dzy innymi drzewami, krzewami i zbiorowi-
skami zaros§lowymi.

Sposrod wykazanych 21 gatunkéw owadow, 7 nalezato do
rodziny Gracillariidae, 5 do Nepticulidae i 2 do Tischeriidae.
W pozostatych rodzinach owadéw odnotowano po jednym
gatunku (tab. 2). Na terenie Stowacji Kollar i Hrubik (2009)
zanotowali na Quercus sp. 18 gatunkow minujacych liscie,
w tym najwiecej z rzedu motyli z rodzajow: Phyllonorycter
— 4 gatunki, Coleophora — 4, Stigmella — 3, Tischeria — 3, Ac-

Tabela 1. Liczba min na liciach oraz ich procentowy udzial w materiale zebranym na Quercus robur w latach 2011-2012
Table 1. Number of leaf mines and their percentage share in the material collected from Quercus robur in 2011-2012

Liczba zebranych min

Number of leaf mi lected Liczebnosé
Rzad/rodzina umber of leaf mines collecte wzgledna
: . . Razem .
Order/family stanowisko / locality Total Relative number
0,

1 2 3 4 5 6 7 8 9 [%]
Coleoptera
- Curculionidae 45 23 57 24 14 8 0 0 0 171 0,86
Hymenoptera
- Tenthredinidae 23 20 55 56 31 6 5 0 0 196 0,99
Lepidoptera
- Bucculatricidae 43 64 67 30 43 73 4 3 0 327 1,65
- Coleophoridae 8 6 4 6 0 0 1 0 0 25 0,13
- Eriocraniidae 0 0 5 12 1 1 2 0 0 21 0,11
- Gracillariidae 1285 1218 1250 1300 851 681 659 897 596 8737 44,19
- Heliozelidae 48 38 13 21 10 50 43 14 0 237 1,20
- Incurvariidae 9 8 0 10 6 0 24 0 0 57 0,29
- Nepticulidae 296 283 379 284 334 249 163 152 203 2343 11,85
- Tischeriidae 1398 753 1025 1246 971 969 750 380 165 7651 38,73
Razem / Total 3155 2413 2855 2989 2261 2037 1651 1446 964 19771 100

1 — Myslgcinekl, 2 — Myslecinek2, 3 — Osowa Goéral, 4 — Osowa Gora2, 5 — Osowiec, 6 —Szczutki, 7 —Janowo, 8 — Nad Kanatem Bydgoskim, 9 — Fordon
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Tabela 2. Udzial procentowy poszczegélnych gatunkéw owadow tworzacych miny na liSciach Quercus robur w latach 2011-2012 /

dominacja osobnicza (D) danego gatunku

Table 2. Percentage of respective species of insects forming leaf mines in Quercus robur in 2011-2012 / specimen dominance (D)

Stanowisko / Locality

Rzad/Rodzina/Gatunek ) 3
Order/Family/Species
2011 2012 2011 2012 2011 2012
%/D %/D %/D %/D %/D %/D
Coleoptera
Curculionidae 0,69 1,94 0,39 1,36 0,88 3,03
. 0,69 1,94 0,39 1,36 0,88 3,03
Orchestes quercus (Linnaeus 1758) D, D, D, D, D, D,
Hymenoptera
Tenthredinidae 0,84 0,65 0,69 0,93 1,76 2,08
0,84 0,65 0,69 0,93 1,76 2,08
Profenusa pygmaea (Klug 1816) D, D, D, D, D, D,
Lepidoptera
Bucculatricidae 1,45 1,30 2,73 2,59 1,90 2,76
1,45 1,30 2,73 2,5 1,90 2,76
Bucculatrix ulmella (Zeller 1848) ,Dz ’Dz 573 ,D39 ’D92 ’D73
Coleophoridae 0,23 0,27 0,39 0,14 0,07 0,20
0,23 0,27 0,39 0,14 0,07 0,20
Coleoph Hiibner 1822 . ’ ’ > > > >
oleophora (Hiibner ) spp D, D, D, D, D, D,
Eriocraniidae 0 0 0 0 0,22 0,13
0 0 0 0 0,22 0,13
Dyseriocrania subpurpurella (Haworth 1828) D D
- - - - 1 1
Gracillariidae 44,03 38,40 48,68 51,80 36,80 50,20
. .. 0,83 0,81 1,27 1,58 0,73 1,14
Acrocercops brongniardella (Fabricius 1798) D, D, D, D, D, D,
2,99 2,27 4,61 4,38 2,93 2,62
Caloptilia alchimiella (Scopoli 1763) 1’)3 [’)3 ,Ds ’D3 ,D3 1’)3
. . 3,60 3,30 0,10 0,57 0,51 0,87
Phyllonorycter harrisella (Linnaeus 1761) D, D, D, D, D, D,
7,81 6,82 8,91 8,41 7,17 10,42
Phyllonorycter heegeriella (Zeller 1846) 1’)4 1’)4 ,D4 [’)4 ’D4 l;s
1,23 1,79 0,78 0,94 4,10 7,19
Phyll lautella (Zeller 184 ’ ’ > > i >
wllonorycter lautella (Zeller 1846) D, D, D, D, D, D,
7,89 12,49 13,42 14,30 13,75 16,67
Phyllonorycter quercifoliella (Zeller 1839) 1’)4 135 135 [;5 D’s D’s
19,68 10,92 19,59 21,62 7,61 11,29
Phyllonorycter roboris (Zeller 1839) D,s D’5 D’s D,s ’D4 D°5
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Stanowisko / Locality

6 7
2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012
%/D %/D %/D %/D %/D %/D %/D %/D %/D %/D %/D %/D
0,45 1,10 0,32 0,83 0,11 0,61 0 0 0 0 0 0
0,45 1,10 0,32 0,83 0,11 0,61 0 0 0 0 0 0
Dl D2 DI DI D] Dl - - - - - -
2,16 1,64 1,83 1,05 0,22 0,35 0,39 0,23 0 0 0 0
2,16 1,64 1,83 1,05 0,22 0,35 0,39 0,23 0 0 0 0
D3 D2 DZ Dl Dl Dl Dl Dl - - - -
1,04 0,97 2,05 1,80 4,27 3,05 0,13 0,34 0 0,34 0 0
1,04 0,97 2,05 1,80 427 3,05 0,13 0,34 0 0,34 0 0
D, D, D, D, D, D, D, D, - D, - .
0,15 0,24 0 0 0 0 0 0,11 0 0 0 0
0,15 0,24 0 0 0 0 0 0,11 0 0 0 0
D, D, - - - - - D, - - - -
0,37 0,43 0 0,08 0 0,09 0,09 0 0 0 0 0
0,37 0,43 0 0,08 0 0,09 0,09 0 0 0 0 0
D, D, . D, - D, D, - . . . .
38,24 47,78 35,78 47,78 38,24 33,22 35,01 44,20 61,72 62,24 61,33 62,19
0,82 1,45 0,54 1,45 0,11 0,79 0,26 0,34 0 0 0 0
Dl D2 DI DZ D] Dl Dl Dl - - - -
4,68 3,47 1,29 2,10 4,49 4,46 5,02 4,46 0 0 0 0
D3 D3 D2 D3 D3 D3 D3 D3 - - - -
1,49 1,28 4,20 3,97 0,90 1,48 0,64 0,46 6,38 4,16 5,42 8,60
D, D, D, D, D, D, D, D, D, D, D, D,
8,33 9,85 10,88 6,90 7,53 6,36 7,08 10,41 29,13 29,13 25,37 24,55
D, D, D, D, D, D, D, D, D, D, D, D,
4,98 742 3,45 5,78 3,71 4,53 5,15 5,26 0 0 0 0
D, D, D, D, D, D, D, D, . . - .
10,57 11,91 7,22 7,65 7,64 6,71 6,69 9,50 22,93 3,28 25,12 23,84
D, D, D, D, D, D, D, D, D, D, D, D,
731 12,40 8,19 11,63 9,33 8,89 10,17 14,19 3,28 0,52 542 5,20
D, D, D, D, D, D, D, D, D, D, D, D,
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Stanowisko / Locality

Rzad/Rodzina/Gatunek ) 5 3
Order/Family/Species
2011 2012 2011 2012 2011 2012
%/D %/D %/D %/D %/D %/D
Heliozelidae 1,61 1,46 2,64 0,79 0 0,87
) . 1,61 1,46 2,64 0,79 0 0,87
Heliozela sericiella (Haworth 1828) D, D, D, D, i D,
Incurvariidae 0,38 0,22 0,20 0,43 0 0
0,38 0,22 0,20 0,43 0 0
Incurvaria masculella (Denis & Schiffermiiller 1775) ’ ’ ’ ’
D, D, D, D, - -
Nepticulidae 8,12 10,28 13,52 10,42 11,63 14,79
. . . 0,69 0,98 1,47 0,86 1,90 1,41
Ectoedemia albifasciella (Heinemann 1871) D, D, D, D, D, D,
. ) 1,99 2,11 343 3,16 2,12 3,49
Ectoedemia subbimaculella (Haworth 1828) D, D, D, D, D, D,
1,61 2,49 2,74 2,81 1,24 2,22
. . H 3 1 2 bl 9 9 9 b 9
Stigmella basiguttella (Heinemann 1862) D, D, D, D, D, D,
. 1,69 1,73 1,86 1,15 2,71 2,76
Stigmella roborella (Johansson 1971) D, D, D, D, D, D,
2,14 2,97 4,02 2,44 3,66 491
Stigmella ruficapitella (Haworth 1828) ,Dg bs ,D3 bs 1’93 ’D3

Tischeriidae

42,65 45,48 30,76 31,54 46,74 25,94

Tischeria dodonaea (Stainton 1858)

1,15 0,54 1,18 1,22 0,44 0,87
D2 Dl D2 DZ Dl Dl

Tischeria ekebladella (Bjerkander 1795)

41,50 4494 2958 3032 4630 3032
DS DS DS DS DS D5

1 — Myslecinek1, 2 — Myslecinek2, 3 — Osowa Goral, 4 — Osowa Gora2, 5 — Osdéwiec, 6 —Szczutki, 7 —Janowo, 8 — Nad Kanatem Bydgoskim, 9 — Fordon

D — Klasa dominacji / Dominance class

D, — eudominanty / eudominats, D, — dominanty / dominants, D;—subdominanty / subdominants, D, — recedenty / recedents, D, — subrecedenty / subrecedents

rocercops — 1 1 Ectoedemia — 1, a z rzgdu chrzgszczy i bton-
kowek po jednym gatunku (odpowiednio z rodzaju Orchestes
i Profenusa). W Nitrze na terenie ogrodu botanicznego Kollar
i Donoval (2013) stwierdzili na Q. robur 14 gatunkéw owa-
dow, w tym 11 taksondw minujacych liScie. Na lesnych stano-
wiskach badawczych w Rumunii Stolnicu (2008) stwierdzita
15 gatunkow, w tym 13 z rzedu Lepidoptera i po jednym z Co-
leoptera i Hymenoptera. W lasach znajdujacych si¢ na terenie
Bydgoszczy i Swiecia Wrzesifiska i Wawrzyniak (2001) odno-
towaty 17 gatunkow owadow, ktorych larwy drazyty koryta-
rze lub komory w blaszkach lisciowych. Autorki stwierdzity
najwigcej owadéw minujacych na stanowiskach dgbow ros-
nacych w $rodowisku lesnym, a najmniej w centrum miasta
i w sasiedztwie zaktadu celulozowego Frantschach Swiecie

S.A. (obecnie Mondi Swiecie S.A.). Skrzypczynska i Dramé
(1987) w okolicach Krakowa zarejestrowaly 7 gatunkow
owadow minujacych liscie dgbow. Najwigcej ich zanotowaly
na degbach rosnacych w Lesie Wolskim na terenie Krakowa,
a mniej na obszarach Le$nego Zakladu Do$wiadczalnego
w Krynicy. Michalska (1988) obserwujac owady minujace li-
$cie drzew w Goérach Swigtokrzyskich, zanotowata 14 gatun-
kow na degbach, wsrod ktorych 3 nalezaly do rzedu chrzaszezy,
a pozostate 11 do motyli. Buszko (1993) w Ojcowskim Parku
Narodowym odnotowat 10 gatunkdéw motyli minujgcych. Na-
tomiast Jaworski (2009a) w trakcie badan prowadzonych na
obszarze trzech obiektow lesnych w centralnej Polsce stwier-
dzit 7 gatunkéw z rodzaju Phyllonorycter, minujacych liscie
debu szyputkowego i bezszyputkowego.
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Stanowiske / Locality

4 5 6 7 8 9
2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012
%/D %/D %/D %/D %/D %/D %/D %/D %/D %/D %/D %/D
0,22 1,09 0,86 0,15 2,14 2,70 2,06 3,09 0,52 1,27 0 0
0,22 1,09 0,86 0,15 2,14 2,70 2,06 3,09 0,52 1,27 0 0
D, D, D, D, D, D, D, D, D, D, - -
0,52 0,18 0,43 0,15 0 0 1,67 1,26 0 0 0 0
0,52 0,18 0,43 0,15 0 0 1,67 1,26 0 0 0 0
Dl Dl Dl Dl - - D2 D2 - - - -
8,11 10,64 1509 14,55 12,02 1238 8,24 11,53 12,41 9,24 21,92 20,43
1,79 2,36 1,62 1,26 2,47 1,48 0 0 0 0 0 0
D2 D3 DZ D2 D3 DZ b b - - - -
1,04 1,16 2,16 2,11 0,90 1,66 1,29 2,40 1,37 0,81 0 0
Dl D2 D2 D3 Dl D2 D2 D3 D2 Dl - -
0,73 0,73 3,56 3,30 2,47 2,70 2,44 1,95 3,28 3,00 9,61 6,63
D, D, D, D, D, D, D, D, D, D, D, D,
2,16 3,53 2,04 1,95 4,72 5,49 2,32 4,46 4,48 2,08 3,69 5,20
D, D, D, D, D, D, D, D, D, D, D, D,
1,93 2,86 5,71 5,93 1,46 1,05 2,19 2,52 3,28 3,35 8,62 8,60
D, D, D, D, D, D, D, D, D, D, D, D,

48,66 3556 4332 4L79 4730 46,64
DS D5 DS DS DS DS

5224 39,02 2535 2691 16,75 17,38
DS D5 DS DS DS DS

Sposrod 21 gatunkéw owadow zaobserwowanych na Q.
robur w obu latach badan, najliczniejszym byla tyszerka
ptaskowiaczek Tischeria ekebladella (Bjerk.). Gasienice
tego motyla najwigcej min tworzyly na blaszkach liscio-
wych drzew rosnacych na obszarach lesnych, zajmujac
pierwsza pozycj¢ wsrod eudominantow (D;) Liczne miny
tyszerki plaskowiaczek stwierdzono réwniez na terenach
zurbanizowanych. Uzyskane wyniki potwierdzaja dane
innych autorow o licznym wystepowaniu tego motyla za-
rowno na terenach le$nych, jak i zurbanizowanych. Stolni-
cu (2008) oraz Skuhravy i in. (1998) na réznych gatunkach
debow rosnacych w roznych siedliskach takze najliczniej
odnotowali T. ekebladella. Na Q. robur miny tego foliofa-
ga, na terenie miejskiego ogrodu botanicznego, stwierdzili

takze Kollar i Donoval (2013). W Polsce miny tej tyszer-
ki na obszarach lesnych i zurbanizowanych notowali m.in.
Wrzesinska 1 Wawrzyniak (2001), Ptéciennik i in. (2011),
Skrzypczynska i Dramé (1987). Wedtug Beiger (2003) ty-
szerka plaskowiaczek jest gatunkiem pospolitym i wyste-
puje wszedzie tam, gdzie rosnie jego roslina zywicielska.
Dlatego miny gasienic tego motyla spotykano zaréwno
w lasach, jak i w parkach miejskich.

Najmniej licznym foliofagiem z rodziny tyszerkowatych
odnotowanym tylko na obszarach lesnych byta Tischeria do-
donaea (Stainton). Jest to gatunek znacznie rzadszy od po-
przedniego (Beiger 2004).

Na stanowiskach miejskich (nad Kanatem Bydgoskim
i w Fordonie), w obu latach badan, pierwsza pozycje wsrod
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eudominantow zajat szrotowek Phyllonorycter heegeriella
(Zeller). Na siedliskach lesnych szrotéwek ten byt nieco
mniej liczny i zostat zakwalifikowany do grupy dominantow.
Tylko w 2012 roku liczba P. heegeriella przekroczyta 10%
na stanowisku w Janowie. Michalska (1988) obserwowata
miny z larwami tego gatunku motyla na debie szypulko-
wym na siedlisku boru mieszanego na terenie Gor Swigto-
krzyskich. Miny te na Q. robur odnotowali rowniez Kollar
i Donoval (2013), Jaworski (2009a; 2009b) oraz Wrzesinska
i Wawrzyniak (2001). Przez Buszko (1990) wykazywany
byl on na terenach zieleni i parkow miejskich. Szrotowek
ten, uwazany przez Beiger (2004) za gatunek cieplolubny,
mial réwniez korzystne warunki rozwoju na zboczu fordon-
skim, na ktérym deby szyputkowe rosty w poblizu muraw
kserotermicznych, a takze w parku miejskim Nad Kanatem
Bydgoskim. Rowniez w badaniach Jaworskiego (2009a)
w lasach Nadlesnictwa Rogéw cechujacego si¢ wysoka
srednig temperaturg i dos¢ tagodnym mikroklimatem domi-
nowala P. heegeriella.

Kolejnym gatunkiem szrotowka, licznie notowanym na
stanowiskach badawczych, byt Phyllonorycter roboris (Zell.).
Tylko na jednym stanowisku P. roboris wystapil nielicznie
(w 2012 roku Nad Kanatem Bydgoskim). Roéwniez Jaworski
(2009) oraz Stolnicu (2008) w Rumunii na terenach lesnych
oraz w centralnej Polsce obserwowali licznie ten gatunek
szrotowka. Jaworski (2009) zauwazyl, ze owad ten wyraznie
preferowat ubozsze siedliska boru $wiezego i mieszanego
swiezego, gdzie uzyskiwal najwicksze liczebnosci. Notowa-
ny byl takze na terenie Skarpy Ursynowskiej w Warszawie
(Jaworski 2009b) i w ogrodzie botanicznym w Nitrze (Kollar,
Donoval 2013). Wedlug Beiger (2004) i Michalskiej (1988)
P. roboris to gatunek dos$¢ czesty spotykany na nizu i pogo-
rzu, preferujacy stanowiska nastonecznione oraz ciepte, totez
mogt on znajdowaé korzystne warunki rozwoju na dgbach
rosngcych w Bydgoszczy i1 okolicznych lasach.

W grupie eudominantéw i dominantéw na dgbach rosng-
cych w §rodowisku lesnym i zurbanizowanym odnotowano
w obu latach badan Phyllonorycter quercifoliella (Zeller).
Wedhug Beiger (2004) jest to gatunek pospolity. W Polsce
jest dos$¢ czesty na nizu i pogoérzu (Michalska 1988). Jawor-
ski (2009a) stwierdzi/, ze sposrdéd zebranych szrotowkow
gatunek ten wykazywat stosunkowo najmniejsze preferen-
cje odnosnie do typu siedliska i byl prawie tak samo liczny
w ubogich siedliskach borowych, jak i w zyznych lasach.

Sposrod gatunkdw z rodzaju Phyllonorycter mniej licznie
wystapily P. harrisella (L.) 1 P. lautella (Zeller), ktore w la-
tach 2011-2012 nie przekroczyty progu 5% sposrod wszyst-
kich zebranych owadow minujacych (tab. 2). Buszko (1990)
najwigcej min drazonych przez P. lautella obserwowal na
lisciach siewek i podrostu. W badaniach wiasnych nie pobie-
rano prob z podrostu dgbowego i zapewne dlatego miny tego
motyla byly rzadziej notowane. Szrotowka P. lautella nie
stwierdzono na dwoch miejskich stanowiskach badawczych.
Jaworski (2009a) znajdowat miny tego gatunku gléwnie na
podroscie dgbowym. W parku Nad Kanatem Bydgoskim
i w Fordonie siewki drzew byly usuwane i by¢ moze dlatego

nie stwierdzono tego gatunku na drzewach. Na tych stano-
wiskach nie obserwowano réwniez dwoch innych przedsta-
wicieli rodziny Gracillaridae: Acrocercops brongniardella
(Fab.) i Caloptilla alchimiella (Scop.), a na lesnych siedli-
skach wystapily one nielicznie.

Rzadziej na badanym terenie spotykano niektdrych przed-
stawicieli rodziny pasynkowatych (Nepticulidae), m.in. Ecto-
demia subbimaculella (Haw.) i Stigmella basigutella (Hein.).
W obu latach badan w klasie dominantéw i subdominantow
stwierdzono wystepowanie pasynka S. ruficapitella (Haw.)
(z wyjatkiem Fordonu — D) i S. roborella (Joh.), z wyjat-
kiem siedliska w Myslecinku 1 i 2 oraz Oséwca. W grupie
dominantéw na jednym stanowisku w Fordonie znalazta si¢
rowniez S. basiguttella (tab. 2). Beiger (2004) podaje, ze S.
ruficapitella, S. roborella 1 S. basiguttella naleza do owa-
dow czesto spotykanych w lasach liSciastych, mieszanych
i w parkach. Skuhravy i in. (1998) obserwowali na r6éznych
gatunkach debow 3 taksony z rodziny Nepticulidae: S. atrica-
pitella, S. ruficapitella 1 S. samiatella.

5. Whnioski

1. W latach 2011-2012 na blaszkach liSciowych Quer-
cus robur stwierdzono wystepowanie min powodowanych
przez larwy owadow nalezacych do 3 rzgdow: Coleopte-
ra, Hymenoptera, Lepidoptera i 10 rodzin: Curculionidae,
Tenthredinidae, Bucculatricidae, Coleophoridae, Eriocranii-
dae, Gracillariidae, Heliozelidae, Incurvariidae, Nepticulidae
i Tischeriidae.

2. Ogoétem na Q. robur zebrano 21 gatunkoéw owadow
— najwiecej na stanowiskach lesnych (od 20 do 21), nieco
mniejsza liczbe gatunkow (18) wykazano w Janowie, gdzie
deby rosty na obrzezu lasu. Mniej taksonow obserwowano
w parku miejskim Nad Kanatem Bydgoskim (11), a najmnie;j
w Fordonie (8).

3. Sposréd owaddw minujacych liscie dgbu szyputkowe-
go najliczniej reprezentowanymi gatunkami byly Tischeria
ekebladella i Phyllonorycter heegeriella.
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Abstract. This research on the occurrence of insects mining leaves of the English oak Quercus robur was performed between
2011-2012 in Bydgoszcz and in nine neighbouring sites: seven in forest areas and two in an urbanized environment. The analysis
of the gathered material revealed the occurrence of insects from three different orders, Coleoptera, Hymenoptera and Lepidoptera,
and 10 families: Curculionidae, Tenthredinidae, Bucculatricidae, Coleophoridae, Eriocraniidae, Gracillariidae, Heliozelidae,
Incurvariidae, Nepticulidae and Tischeriidae. In total, 21 insect species were collected from Q. robur ; most of them at forest sites.
A slightly lower number of species was recorded at Janowo, where oaks were growing on the edge of the forest in the vicinity
of a transport route with heavy traffic. Even fewer taxa were observed in the vicinity of urbanised areas; in the city park on the

Bydgoszcz Canal and in Fordon.

The most abundant species on the English oak were Tischeria ekebladella (Bjerk.) and Phyllonorycter heegeriella (Zell.).

Keywords: English oak, mining insects, Tischeria ekebladella, Phyllonorycter heegeriella

1. Introduction

English oak Quercus robur (L.) occurs almost in whole
Europe and shows great adaptation abilities to different cli-
mate conditions. It grows in mixed forests, flood plains and
oak-hornbeam forests. It’s common in parks, squares and
along roadside alleys. English oak is also commonly planted
as a memorial tree.

On oak, amongst all ligneous plants, can be found as the
most numerous and very diversified fauna of phytophagous
arthropods (Glavendekic et al. 2010; Skrzypczynska 2007;
Wrzesifiska 2013). The author, whilst running research on
folivores leaving gallnuts on Q. robur on the areas of Byd-
goszcz and neighbouring sites, also observed numerous leaf
mines that often occurred on the same leaf blades (Wrzesin-
ska 2013). Owing to the fact that there were few reports on
mining insects on mentioned above areas, an attempt was
taken to mark those insects and to compare the species com-
position on chosen study sites.

Mines are corridors or chambers drilled by larvae of in-
sects feeding in the inside of live parenchyma or skin cells.
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The trace of larvae feeding is visible on the outside as a stain or
a serpentine-shaped strip differing from healthy tissue in co-
lour. Insects drill holes usually in leaf parenchyma (phyllono-
mium), less frequently in stalk chlorenchyma (caulonomium),
exceptionally in sepals of calyx or perianth (anthonomium)
or in green fruit_(carponomium). Majority of insects are le-
aving mines through whole period of larval development or
even pupate inside of a mine what is a permanent feature of
some species and an important hint in identification to which
species given mine should be assigned. Some species mine
leaves only in early larval development period (Beiger 2004).

The aim of the study was the recognition and compari-
son of species composition of folivores leaving mines on
Q. robur, their number and domination on different sites in
Bydgoszcz and its vicinity.

2. Research area

Faunistic research on entomofauna mining on English
oak was conducted in 2011-2012 on the area of Bydgoszcz
and its vicinity on nine chosen sites — seven were localised
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in forest and two on urbanised area (Fig. 1). In the study,
species composition and structure of domination of oak-mi-
ning species in those localisations were compared.

Two first study sites (no. 1 and 2) were localised on the
area of Forest Park of Culture and Leisure in Myslgcinek,
which is a part of great anthropogenic urban ecosystem. It is
situated on the area of 830 ha on the northern edge of admin-
istrative borders of the city. Five study sites (no. 3—7) were
situated in forest stands of Zotedowo forest inspectorates sub-
ordinated to Regional State Forest Directorate in Torun. Two
study sites (no. 3 and 4) were localised in mixed forest close
to Osowa Gora housing estate in Bydgoszcz. Study site no.
5 was localised in Osowiec. The oaks grew on the edge of
pine forest stand in well-insulated position. Study areas no. 6
and 7 were localised near Koronowska Route, which is a road
of heavy traffic. One of the sites was localised near Szczut-
ki and the second one behind the crossroad of Koronowska
Route with a road heading to Janowo. Another site (no. 8)
was situated in public park very close to city centre. The site
was placed in narrow lane along Bydgoszcz Canal. For the
research, oaks growing in western part of the park — between
5th and 6th water gates — were chosen. On the eastern end of
Bydgoszcz, study site no. 9 was localised. It was situated on
Fordon on which grew English oaks and between them scrub
community Rosa canina (L.), Crataegus laevigata (Poir.) and
Crataegus monogyna (Jacq.) and also xerothermic grasslands
with young pines Pinus sylvestris (L.).
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3. Materials and methods

On the nine study sites, 10 trees were randomly chosen,
and from each tree, 40 leaves were collected. In both years, 18
samples (9 samples each year) were collected, which means
that 64,800 leaves were analysed. On forest areas, oaks grow-
ing in close distance to each other were chosen, whilst on two
urban sites (Bydgoszcz Canal and Fordon), trees localised in
greater distance from each other were chosen. Inspection was
conducted from first decade of June until the beginning of
October, every 14-20 days. Collected samples were placed
in plastic bags and labelled. They were segregated in the lab-
oratory and their look was described. Chosen mines were
prepared and characterised in terms of quantity, and species
of insects creating mines were marked. Inbreeding of some
insect species (in jars or Petri dishes) was set up to make sure
whether mine makers were marked properly. Such procedure
was also used with marking of species that drilled holes sim-
ilar to each other and their faecal line fell apart into small
grains similar to that in case of species from the genus Stig-
mella — Stigmella roborella (Joh.) and Stigmella ruficapitella
(Haw.). To provide proper humidity conditions, sand or lignin
was placed on the bottom of the dishes. During winter, the
inbreeding was kept in the garden in the ambient temperature.

Species of insects being originators of mines on leaf blades
were marked on the base of keys and entomological atlas (Be-
iger 2004; Nunberg 1964; Labanowski, Soika 2003; Schna-
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Figure 1. Distribution of study sites in the city of Bydgoszcz and in the vicinity (©2013 Google)
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ider 1976; Toll 1959; Wojtusiak 1976). Order, family, genus
and species of insects were presented in the alphabetical order.

On the basis of the number of occurring species, ratio
of dominance was calculated and expressed in percentage
(called also individual dominance or relative count):

=" 100%
N

where D is the ratio of individual dominance of a species,
n is the number of mines of given species,
N is the number of mines of all species present on host.

In the study, individual dominance (D) of given species
on examined study sites was also determined (Kasprzak,
Niedbata 1981). For descriptive presentation of D-ratio
value, five classes of dominance were adopted: D, — eudo-
minants — the most numerous species, including over 10%
of specimen of analysed taxonomic group; D, — dominants,
that are medium-abundant species including 5.1-10% of
specimen; D, — subdominants — from 2.1% to 5%, D, —rece-
dents — from 1.1% to 2% and species of very small number;
D, — subrecedents — below 1.1% specimen.

4. Study results and discussion

During research conducted in years 2011-2012, 64,800
leaves of Q. robur were analysed, on which, 19,771 insect
mines were found. These belonged to representatives of 3

orders, Coleoptera, Hymenoptera and Lepidoptera, and 10
families: Curculionidae, Tenthredinidae, Bucculatricidae,
Coleophoridae, Eriocraniidae, Gracillariidae, Heliozelidae,
Incurvariidae, Nepticulidac and Tischeriidae. The most
mines were created by insect species belonging to Lepidop-
tera order, whereas significantly less mines were created by
Hymenoptera and Coleoptera (Table 1)

The most mines were stated on forest sites and the least
on sites localised on urbanised area, that is, Fordon, and
in park over the Bydgoszcz Canal (Table 1). According to
Trojan and Winiarska (2001), the richness of entomofauna
on certain sites on urbanised areas depends on many fac-
tors. The most important of them are size, localisation and
species composition of the host plants. On these areas, a
phenomenon of environment fragmentation can observed
be often as a result of what groups of insects of small count
and small number of individual species occur. Such speci-
fic conditions were present on urbanised area situated on
Fordon and in park over the Bydgoszcz Canal. On these
areas, oaks were dispersed between other trees, bushes and
underbush community.

Amongst 21 insect species revealed, 7 belonged to Gracil-
lariidae family, 5 to Nepticulidae and 2 to Tischeriidae. In
remaining insect families, one species from each family was
noted (Table 2). Kollar and Hrubik (2009) in Slovakia noted
18 leaf-mining species on Quercus sp. Majority of them are
from Lepidoptera order that belong to the following genus:
Phyllonorycter — four species; Coleophora — four species;

Table 1. Number of leaf mines and their percentage share in the material collected from Quercus robur in 2011-2012

Number of leaf mines collected

Relative
Order/family locality Total nur;ber
1 2 3 4 5 6 7 8 9 (%]
Coleoptera
- Curculionidae 45 23 57 24 14 8 0 0 0 171 0.86
Hymenoptera
- Tenthredinidae 23 20 55 56 31 6 5 0 0 196 0.99
Lepidoptera
- Bucculatricidae 43 64 67 30 43 73 4 3 0 327 1.65
- Coleophoridae 8 6 4 6 0 0 1 0 0 25 0.13
- Eriocraniidae 0 0 5 12 1 1 2 0 0 21 0.11
- Gracillariidae 1,285 1,218 1,250 1,300 851 681 659 897 596 8,737 44.19
- Heliozelidae 48 38 13 21 10 50 43 14 0 237 1.20
- Incurvariidae 9 8 0 10 6 0 24 0 0 57 0.29
- Nepticulidae 296 283 379 284 334 249 163 152 203 2,343 11.85
- Tischeriidae 1,398 753 1,025 1,246 971 969 750 380 165 7,651 38.73
Total 3,155 2,413 2855 2989 2261 2,037 1,651 1,446 964 19,771 100

1 — Myslecinek1, 2 — Myslecinek2, 3 — Osowa Goral, 4 — Osowa Gora2, 5 — Osowiec, 6 —Szczutki, 7 —Janowo, 8 — Nad Kanatem Bydgoskim, 9 — Fordon
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Table 2. Percentage of respective species of insects forming leaf mines in Quercus robur in 2011-2012 / specimen dominance (D)

Locality

Order/Family/Species 1 2 3

2011 2012 2011 2012 2011 2012

%/D %/D %/D %/D %/D %/D
Coleoptera
Curculionidae 0.69 1.94 0.39 1.36 0.88 3.03
0.69 1.94 0.39 1.36 0.88 3.03
Li 1
Orchestes quercus (Linnaeus 1758) D, D, D, D, D, D,
Hymenoptera
Tenthredinidae 0.84 0.65 0.69 0.93 1.76 2.08
0.84 0.65 0.69 0.93 1.76 2.08
Profenusa pygmaea (Klug 1816) D, D, D, D, D, D,
Lepidoptera
Bucculatricidae 1.45 1.30 2.73 2.59 1.90 2.76
. 1.45 1.30 2.73 2.59 1.90 2.76
Bucculatrix ulmella (Zeller 1848) D, D, D, D, D, D,
Coleophoridae 0.23 0.27 0.39 0.14 0.07 0.20
. 0.23 0.27 0.39 0.14 0.07 0.20
Coleophora (Hiibner 1822) spp. D, D, D, D, D, D,
Eriocraniidae 0 0 0 0 0.22 0.13
0 0 0 0 0.22 0.13
Dyseriocrania subpurpurella (Haworth 1828) D D
- - - - 1 1
Gracillariidae 44.03 38.40 48.68 51.80 36.80 50.20
. . 0.83 0.81 1.27 1.58 0.73 1.14
Acrocercops brongniardella (Fabricius 1798) D, D, D, D, D, D,
2.99 2.27 4.61 4.38 2.93 2.62
e L i1
Caloptilia alchimiella (Scopoli 1763) D, D, D, D, D, D,
. . 3.60 3.30 0.10 0.57 0.51 0.87
Phyllonorycter harrisella (Linnaeus 1761) D, D, D, D, D, D,
7.81 6.82 8.91 8.41 7.17 10.42
P ] Zeller 184
hyllonorycter heegeriella (Zeller 1846) D, D, D, D, D, D,
1.23 1.79 0.78 0.94 4.10 7.19
Phyllonorycter lautella (Zeller 1846) D, D, D, D, D, D,
7.89 12.49 13.42 14.30 13.75 16.67
Phyllonorycter quercifoliella (Zeller 1839) D, D, D, D, D, D,
19.68 10.92 19.59 21.62 7.61 11.29

Phyllonorycter roboris (Zeller 1839)
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Locality
2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012
%/D %/D %/D %/D %/D %/D %/D %/D %/D %/D %/D %/D
0.45 1.10 0.32 0.83 0.11 0.61 0 0 0 0 0 0
0.45 1.10 0.32 0.83 0.11 0.61 0 0 0 0 0 0
Dl Dz Dl Dl Dl D1 - - - - - h
2.16 1.64 1.83 1.05 0.22 0.35 0.39 0.23 0 0 0 0
2.16 1.64 1.83 1.05 0.22 0.35 0.39 0.23 0 0 0 0
D3 Dz Dz Dl Dl Dl Dl Dl b - - -
1.04 0.97 2.05 1.80 4.27 3.05 0.13 0.34 0 0.34 0 0
1.04 0.97 2.05 1.80 4.27 3.05 0.13 0.34 0 0.34 0 0
D, D, D, D, D3 D3 D, D, D, -
0.15 0.24 0 0 0 0 0 0.11 0 0 0 0
0.15 0.24 0 0 0 0 0 0.11 0 0 0 0
D1 D1 - - - - - D1 - - - -
0.37 0.43 0 0.08 0 0.09 0.09 0 0 0 0 0
0.37 0.43 0 0.08 0 0.09 0.09 0 0 0 0 0
D, D, - D, - D, D, - - - - -
38.24 47.78 35.78 47.78 38.24 33.22 35.01 44.20 61.72 62.24 61,33 62,19
0.82 1.45 0.54 1.45 0.11 0.79 0.26 0.34 0 0 0 0
Dl Dz D] Dz Dl Dl D] D] - - - -
4.68 3.47 1.29 2.10 4.49 4.46 5.02 4.46 0 0 0 0
D3 D3 Dz D3 D3 D3 D3 D3 - - - -
1.49 1.28 4.20 3.97 0.90 1.48 0.64 0.46 6.38 4.16 5,42 8,60
D, D, D, D, D, D, D, D, D, D, D, D,
8.33 9.85 10.88 6.90 7.53 6.36 7.08 10.41 29.13 29.13 25,37 24,55
D4 D4 D5 D4 D4 D4 D4 D5 D5 D5 D5 D5
498 7.42 3.45 5.78 3.71 4.53 5.15 5.26 0 0 0 0
D, D, D, D, D, D, D, D, - - - -
10.57 11.91 7.22 7.65 7.64 6.71 6.69 9.50 22.93 3.28 25,12 23,84
D5 D5 D, D, D, D, D, D, D5 D3 D5 D5
7.31 12.40 8.19 11.63 9.33 8.89 10.17 14.19 3.28 0.52 5,42 5,20
D D D D D D D D D D D D
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Order/Family/Species

Locality

1 2 3

2011 2012 2011 2012 2011 2012

%/D %/D %/D %/D %/D %/D

Heliozelidae 1.61 1.46 2.64 0.79 0 0.87

1.61 1.46 2.64 0.79 0 0.87
Heliozela sericiella (Haworth 1828) D, D, D, D, i D,
Incurvariidae 0.38 0.22 0.20 0.43 0 0
) . . . 0.38 0.22 0.20 0.43 0 0
Incurvaria masculella (Denis & Schiffermiiller 1775) D D D D i i

1 1 1 1

Nepticulidae 8.12 10.28 13.52 10.42 11.63 14.79
Ectoedemia albifasciella (Heinemann 1871) 0519 O'D9] 8 ! ;2 7 0516 ! 320 ! ;2 !
Ectoedemia subbimaculella (Haworth 1828) ! b929 21‘3131 31')43 3 3;36 2;32 31;: ?
Stigmella basiguttella (Heinemann 1862) ll')il 2.D43 ? 2.D73 4 21';;31 1524 2532
Stigmella roborella (Johansson 1971) 1b629 1'D723 1'526 l.Dle 2;31 2'D736
Stigmella ruficapitella (Haworth 1828) 21')1 4 21')97 4;)2 2;4 31')66 41')91

3 3 3 3 3 3

Tischeriidae 42.65 45.48 30.76 31.54 46.74 25.94
1.15 0.54 1.18 1.22 0.44 0.87
Ti 1 tainton 1
ischeria dodonaea (Stainton 1858) D, D, D, D, D, D,
. . . 41.50 44.94 29.58 30.32 46.30 30.32
Tischeria ekebladella (Bjerkander 1795) D D D D D D

5 5 5 5 5 5

1 — Myslecinek1, 2 — Myslecinek2, 3 — Osowa Goral, 4 — Osowa Gora2, 5 — Osowiec, 6 —Szczutki, 7 —Janowo, 8 — Nad Kanatem Bydgoskim, 9 — Fordon

D — Dominance class

5

Stigmella — three species; Tischeria — three species; Acro-
cercops — one species; and Ectoedemia — 1 species, and one
species from each of Coleoptera and Hymenoptera order
(Orchestes and Profenusa, respectively). On the area of bo-
tanical garden in Nitra, Kollar and Donoval (2013) observed
14 species on Q. robur, including 11 taxa mining leaves.
On forest study sites in Romania, Stolnicu (2008) stated 15
species of which 13 originated from Lepidoptera order and
1 from each of Coleoptera and Hymenoptera order. In for-
ests on the area of Bydgoszcz and Swiecie, Wrzesinska and
Wawrzyniak (2001) noted 17 insect species whose larvae
drilled holes or chambers in leaf blades. The authors stated

D, — eudominats, D, — dominants, D, —subdominants, D, —recedents, D, — subrecedents

the most mining insects on oaks growing in forest sites and
the least in city centre and close to Frantschach Swiecie S.A.
cellulose plant (presently Mondi Swiecie S.A.). Skrzyp-
czynska and Dramé (1987) stated seven species of insects
mining oak leaves near Krakow. Most of them were noted
on oaks growing in Wolski Forest on the area of Cracow and
less on the area of Experimental Forest Facility in Krynica.
Michalska (1988) whilst observing insects mining leaves of
trees in Swigtokrzyskie Mountains noted 14 species on oaks.
Amongst these insects, 3 belonged to Coleoptera order and
the remaining 11 to Lepidoptera. In Ojcéw National Park,
Buszko (1993) noted 10 mining species from Lepidoptera.
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Locality
4 5 6 7 8 9
2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012
%/D %/D %/D %/D %/D %/D %/D %/D %/D %/D %/D %/D
0.22 1.09 0.86 0.15 2.14 2.70 2.06 3.09 0.52 1.27 0 0
0.22 1.09 0.86 0.15 2.14 2.70 2.06 3.09 0.52 1.27 0 0
Dl D] D] DI D3 D3 Dz D3 DI Dz - -
0.52 0.18 0.43 0.15 0 0 1.67 1.26 0 0 0 0
0.52 0.18 0.43 0.15 0 0 1.67 1.26 0 0 0 0
Dl D] D] DI - - Dz Dz - - - -
8.11 10.64 15.09 14.55 12.02 12.38 8.24 11.53 12.41 9.24 21.92 20.43
1.79 2.36 1.62 1.26 2.47 1.48 0 0 0 0 0 0
Dz D3 Dz Dz D3 Dz - - b - - -
1.04 1.16 2.16 2.11 0.90 1.66 1.29 2.40 1.37 0.81 0 0
Dl Dz Dz D3 Dl Dz Dz D3 Dz Dl - -
0.73 0.73 3.56 3.30 2.47 2.70 2.44 1.95 3.28 3.00 9.61 6.63
D1 Dl Ds D3 D3 Ds D3 Dz D3 D3 D4 D4
2.16 3.53 2.04 1.95 4.72 5.49 2.32 4.46 448 2.08 3.69 5.20
D3 D3 Dz Dz D3 D4 Dz Dz D3 Dz D3 D4
1.93 2.86 5.71 5.93 1.46 1.05 2.19 2.52 3.28 3.35 8.62 8.60
D2 D3 D4 D A D2 D1 D3 D3 D3 D3 D , D4

On the other hand, Jaworki (2009a), during research con-
ducted on the area of three forest facilities in central Poland,
stated seven species from Phyllonorycter genus mining
leaves of English and Common oak.

Amongst 21 insect species observed on Q. robur in both
years of the research, the most numerous species was Tische-
ria ekebladella (Bjerk.). Caterpillars of this Lepidoptera cre-
ated the most mines on leaf blades of trees growing on forest
sites. That fact decided of its first position amongst eudomi-
nants (D,). Numerous mines of 7. ekebladella were stated
also on urbanised area. The results obtained confirm the data
collected by other authors who indicated on numerous appe-

arance of this Lepidoptera on both forest and urbanised sites.
Stolnicu (2008) and Skuhravy et al. (1998) also noted 7. ek-
ebladella as the most numerous species on different species
of oaks growing on various sites. On the area of urban bota-
nical forest, Kollar and Donoval (2013) also stated mines of
this folivore on Q. robur. Mines of this Tischeria in Poland
on forest and urbanised areas were noted, among other thin-
gs, by Wrzesinska and Wawrzyniak (2001), Ptéciennik et al.
(2011) and Skrzypczynska and Dramé (1987). T ekebladella
is, according to Beiger (2003), a common species and appears
anywhere where its host plant is. That is why mines of this
Lepidoptera can be found in forests and also in city parks.
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The least numerous folivore from Tischeriidae family
was Tischeria dodonaea (Stainton). It was noted only on fo-
rest areas. This species is far less common than the previous
one (Beiger 2004).

On urban sites (over Bydgoszcz Canal and on Fordon
Slope), in both years of research, first position amongst eudo-
minants was occupied by Phyllonorycter heegeriella (Zeller).
On forest sites, this species was slightly less numerous and
was qualified to group of dominants. Only in 2012, the num-
ber of P. heegeriella exceeded 10% on site in Janowo. Mines
with larvae of this Lepidoptera species on English oak were
observed by Michalska (1988) on the habitat of mixed co-
niferous forest in Swietokrzyskie Mountains. Those mines on
Q. robur were also noted by Kollar and Donoval (2013), Ja-
worski (2009a; 2009b) and also Wrzesinska and Wawrzyniak
(2001). Buszko (1990) revealed this species on grasslands and
urban parks. This butterflies, considered by Beiger (2004) to
be thermophilic, had also favourable conditions for the de-
velopment on Fordon Slope on which English oaks grew in
close neighbourhood of xerothermic grasslands and also in
city park over the Bydgoszcz Canal. P. heegeriella dominated
also in Jaworski’s (2009a) research in forests of Rogéw Forest
Inspectorate which is characterised by high average tempera-
ture and quite mild microclimate.

Another species of Lepidoptera that is numerously noted
on study sites was Phyllonorycter roboris (Zell.). P. roboris
occurred in small numbers only on one site (in 2012 over
the Bydgoszcz Canal). Also Jaworski (2009) and Stolnicu
(2008) in Romania on forest areas and in central Poland
have observed numerously this species of P. roboris. It was
observed by Jaworski (2009) that this insect preferred vi-
vidly poorer habitats of fresh coniferous forest and fresh
mixed coniferous forest where it reached its highest count.
It was also noted in the area of Ursynow scarp in Warsaw
(Jaworski 2009b) and in botanical garden in Nitra (Kollar,
Donoval 2013). According to Beiger (2004) and Michalska
(1988), P. roboris is a quite common species on plain and
plateau, preferring well-insulated and warm sites. That is
why this species could have found favourable development
conditions on oaks growing in Bydgoszcz and surrounding
forests.

In group of eudominants and dominants, Phyllonorycter
quercifoliella (Zeller) was noted on oaks growing in forest
and urbanised environments in both years of research. Ac-
cording to Beiger (2004), it is a common species. In Poland,
it is quite common on plains and plateau (Michalska 1988).
Jaworski (2009a) stated that amongst collected Phyllono-
rycter, this species showed relatively smallest preferences
regarding habitat type and it was almost as numerous in co-
nifer forest as it was in fertile forests.

Amongst species from Phyllonorycter genus, Phyllono-
rycter harrisella (L.) and Phyllonorycter lautella (Zeller)

occurred less numerously, which did not exceed 5% thre-
shold in years 2011-2012 amongst all collected mining in-
sects (Table 2). The most mines drilled by P. lautella were
observed by Buszko (1990) on leaves of seedlings and un-
derwood. In own studies, samples from oak’s underwood
were not collected. That could have been the reason why
mines of this Lepidoptera were less frequently noted. P.
lautella was not stated on two urban study sites. Jaworski
(2009a) found mines of this species mainly on oak’s under-
wood. In park over the Bydgoszcz Canal and in Fordon, se-
edlings of those trees were cleared out and that may be the
reason for the lack of occurrence of this species on trees.
Two other representatives of Gracillaridae, Acrocercops
brongniardella (Fab.) and Caloptilla alchimiella (Scop.),
were not observed on these sites, and on forest sites, they
appeared in small numbers.

Some representatives of Nepticulidae, among others, Ec-
todemia subbimaculella (Haw.) and Stigmella basiguttella
(Hein.), were rarely noted on examined site. In both years of
research in dominant and subdominants’ class, the presen-
ce of S. ruficapitella (Haw.) (with the exception of Fordon
—D,) and S. roborella (Joh.) (with the exception of site in
Myslecinek 1 and 2 and Oséwiec) was stated. In dominant’s
group on one site in Fordon, S. basiguttella also appeared
(Table 2). Beiger (2004) states that S. ruficapitella, S. robo-
rella and S. basiguttella are insects often found in deciduous
and mixed forests and in parks. Skuhravy et al. (1998) ob-
served on different oak species, insects belonging to three
taxa from Nepticulidae family: Stigmella atricapitella, S.
ruficapitella and S. samiatella.

5. Conclusions

1. In 2011-2012, on leaf blades of Q. robur, the presence
of mines caused by larvae of insects from 3 orders, Coleop-
tera, Hymenoptera and Lepidoptera, and 10 families, Cur-
culionidae, Tenthredinidae, Bucculatricidae, Coleophoridae,
Eriocraniidae, Gracillariidae, Heliozelidae, Incurvariidae,
Nepticulidae and Tischeriidae, was noted.

2. In general, on Q. robur, 21 species of insects were collec-
ted — most of them were found on forest sites (from 20 to 21),
slightly smaller number (18) were found in Janowo where oaks
grew on the edge of the forest. Less taxa were observed in city
park over Bydgoszcz Canal (11), and the least in Fordon (8).

3. Amongst species mining English oak, Tischeria eke-
bladella and Phyllonorycter heegeriella were represented
the most numerously.
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