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SIAME DARBE NAUDOJAMOS SAVOKOS IR SANTRUMPOS

ABD_TERG_1-ABD_TERG_8 — pilvelio (abdominalinio) tergito nr.

Amfigoniné generacija — generacija, sudaryta 1§ lytiskai
besidauginanéiy individy.

ANT _I - ANT_VI — antenos narelio numeris.

ANT_III_bd — antenos III narelio didziausias skersmuo ties pagrindu.

ANT_VI bp — antenos VI narelio pamatiné dalis (ilgis matuojamas iki
pirminés rinarijos imtinai).

ANT_VI_pt — antenos VI narelio galin¢ dalis uz pirminés rinarijos (lot.
processus terminalis); matuojamas ilgis.

Aph — branduolio DNR fragmentas, naudotas Jousselin et al. (2013): ,,an
approximately 770 bp intron corresponding to the para-type gene encoding the
IIS2-S6 region of the voltage-gated sodium channel*.

Atitikimo santykis (angl. Match Ratio (MR)) — budas palyginti
skirtingais molekuliniy grupiy iSskyrimo metodais gautus rezultaty
patikimuma. Jis apskaiciuojamas pagal formule: (2xNmatch)/(Nmol+Nmor).
Joje Nmor yra bendras morfologiniy rasiy skaiius; Nmol — atitinkamu
metodu iSskirty molekuliniy grupiy skai¢ius; Nmatch — atvejy, kai viena
morfologiné riisis tiksliai atitinka vieng molekuling grupe, skai¢ius. Kai MR
didesnis, rezultatai laikomi patikimesniais (Dalstein et al., 2019).

Barkodinis tarpas (angl. barcoding gap) — tarpas tarp vidurt$iniy ir
tarpriSiniy genetiniy skirtumy (Puillandre et al., 2012).

BI (i$ angl. Bayesian Inference) — filogenetiné analizé pagal Bayeso
teorema.

Biologiné raiSis (angl. Dbiological species) - tarpusavyje
besikryzminanciy populiacijy grupé, reprodukciskai izoliuota nuo kity
analogiSky grupiy ir uzimanti specifing ekologine nisg (Mayr, 1982).

CytB — citochromo B genas.

COI — citochromo oksidazes I subvieneto genas.

COII — citochromo oksidazés Il subvieneto genas.

DNR barkodingas (angl. DNA barcoding) — organizmo riisies
nustatymas pagal standartizuotg DNR sekg. Gyvuny karalystéje jprastai
naudojama COI geno daliné seka (Herbert et al., 2003).

Dvyninés rasys (angl. cryptic species) — dvi ar daugiau atskiry rusiy,
kurios klasifikuojamos kaip ta pati rusis, nes neiSsiskiria morfologiskai
(Reimoso, Benitez, 2015). Jos atrodo vienodai, taciau issiskiria genetiskai ir
negali kryzmintis (Mckenna, 2007).

Egzonas — nukleotidy seka, liekanti subrendusioje RNR. Pagal ja gali
biiti sintetinamas baltymas.



EF-1a — elongacijos faktoriaus 1a subvieneto genas.

Genetiné rasis (angl. genetic species) — genetiSkai panaSiy ir
tarpusavyje besikryzminanciy populiacijy grupé, kuri yra genetiskai izoliuota
nuo kity analogisky grupiy (Baker, Bradley, 2006).

Genetinis atstumas (angl. p-distance) — nukleotidy dalis, kuri skiriasi
tarp seky. Gaunama padalinus besiskirian¢iy nukleotidy skaiciy i§ viso
nukleotidy skaiciaus.

GroEL — Bakterijy Saperonino, padedancio formuotis baltymams, genas.

His —bakterijy DNR seka, apimanti ATP fosforiboziltransferazés (HisG)
ir histidinolo dehidrogenazés (HisD) geny seky fragmentus.

HT_I bas/HT_I _dist/ HT _I_dors / HT I _vent — uzpakalinés kojos
letenélés (angl. hind tarsus) I narelio bazaliné¢ / distaline / dorsaling /
ventraliné krastiné (jei nenurodyta kitaip, matuojamas ilgis).

HT _II — uzpakalinés kojos letenélés Il narelis (matuojamas ilgis).

LH (i$ angl. longest hair) — ilgiausias plaukelis (matuojamas ilgis).

Intronas — nukleotidy seka, pasalinama i§ RNR.

LWO —tinklainés baltymo opsino, reaguojancio j ilgabange $viesa, genas

Mikrostacija — augalo dalis, kurig uzima amarai.

ML (i$ angl. maximum likelihood) — filogenetiné analizé¢ didZiausio
tikétinumo metodu.

Molekuliné grupé (angl. molecular operational taxonomic unit
(MOTU)) — grupé individy, turinti panasias barkodinés DNR sekas (Blaxter
et al., 2005)

Morfologiné rusis (angl. morphological species) — grupé morfologiskai
tarpusavyje panasiy individy, kuri morfologiskai skiriasi nuo kity analogisky
grupiy (Hendricks et al., 2015)

MP (i$ angl. maximum parsimony) — filogenetin¢ analizé didziausios
parsimonijos metodu.

NJ (i angl. neighbor-joining) — filogenetiné¢ analizé ,kaimyny
jungimo* metodu.

Ovipara — patelé, dedanti apvaisintus kiausinélius.

Pilnas vystymosi ciklas — amary vystymosi ciklas, kai per metus
i8sivysto ne tik partenogenetiSkai (be apvaisinimo), bet ir lytiskai
besidauginanéiy amary generacijos.

Pradininké (angl. Fundatrix) — gyvagimdé patelé, iSsiritanti i$
apvaisinto kiausinélio.

R_IV — R_V —straubliuko (angl. rostrum) narelio numeris.

R_IV+V — straubliuko IV ir V nareliy bendras ilgis.

Rinarijos — sensorinés plokstelés, esancios ant anteny pavirSiaus.



Seksupara — gyvagimdé patele, kurios palikuonys yra IytiSkai
besidauginantys individai.

Sifonai — struktiiros ant pilvelio dorsalinés dalies, iSskirian¢ios aliarmo
feromonus.

SIPH_CONE - sifono kiigis ( matuojamas didziausias skersmuo).

SIPH_PORE - sifono anga (matuojamas skersmuo).

Sternitas — kiino segmento ventralinis pavirsius.

Tergitas — kiino segmento dorsalinis pavirsius.

TIB dors / TIB vent — uzpakalinés kojos blauzdos (angl. Tibia)
dorsalinis / ventralinis Sonas

Vivipara — gyvagimdé patelé.
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IVADAS

Amarai (Arthropoda, Insecta, Hemiptera, Sternorrhyncha, Aphidoidea)
yra augaly sultimis mintantys vabzdziai. IS mazdaug 4700 amary rasiy apie
350 bent dalj vystymosi ciklo praleidzia ant plikasekliy augaly (Peccoud et
al., 2010). Eulachnini tribos amarai visg savo vystymosi cikla praleidzia vien
ant plikasékliy augaly (Favret et al., 2025). Tai ne tik misko ir dekoratyviniy
augaly kenkéjai, bet ir bitininkams naudingi vabzdziai — i§ jy iSskiriamo
lip¢iaus surenkamas vadinamasis ,,miSko medus® (Straigis, Amsiejus, 2002;
Binazzi, Scheurer, 2009). 1§ 298 Siuo metu pasaulyje zinomy Eulachnini tribos
rusiy (Favret, 2025) Europoje registruotos 63 riiSys (Nieto Nafria et al., 2025).
Apie 30 % Lietuvos teritorijos uzima miskai, i§ kuriy didziausig dalj uzima
pusynai ir eglynai (Ozolin¢ius, 1996). Taciau informacija apie Lietuvoje
aptinkamus Eulachnini tribos amarus fragmentiSka, iki tyrimo pradzios
Lietuvoje buvo zZinomos 22 rusys (Rakauskas et al., 1992; Rakauskas, 2011;
Danilov et al., 2019a). Latvijoje registruota 19 riisiy, Baltarusijoje 21 rusis, o
Lenkijoje net 34 rasys (Wojciechowski et al., 2015; Nieto Nafria et al., 2025).

Eulachnini triba pasizymi rii§iy prieraiSumu tam tikroms mitybinio
augalo dalims, kai kurioms raSims budinga sezoniné migracija tarp
antZzeminiy ir pozeminiy augalo daliy (Favret et al., 2025). Kai kuriose
Eulachnini tribai priklausancéiy rasiy grupése pastebéta, kad genetiskai
artimoms riasims biidinga pana$i mikrostacija (Favret, Voegtlin, 2004) ir
strategija sezoninés migracijos atzvilgiu (Durak et al., 2014). IS Lietuvoje
registruoty rusiy mazai zinoma apie Cinara (Cinara) piniphila (Ratzeburg,
1844) biologija ir neregistruota Sios riiSies amfigoniné generacija, taip pat
neregistruoti Cinara (Cinara) pilosa (Zetterstedt, 1840) patinai (Favret et al.,
2025).

Nustatyti tam tikri neatitikimai tarp Eulachnini tribos klasifikacijos,
paremtos morfologiniais pozymiais, ir molekuliniy filogenetiniy tyrimy
rezultaty. Jousselin et al. (2013) duomenimis, Cinara (Cinara) pogentis néra
monofiletiné grupé, i jj isiterpia Cinara (Cupressobium) pogentis, ir jam
reikalinga sistematiné¢ revizija. Chen et al. (2016a) duomenimis,
Schizolachnus gentis jsiterpia j Cinara gentj ir laikytina pogenciu Cinara
(Schizolachnus). Lietuvoje registruotos 4 riiSys, kuriy atstovy jokiy DNR seky
iki Sio tyrimo nebuvo nei GenBank, nei BOLD duomeny bazése: Cinara
(Cinara)  hyperophila (Koch, 1855), Cinara (Cinara) piceicola
(Cholodkovsky, 1896), C. (Cinara) pilosa ir Cinara (Cinara) pinihabitans
(Mordvilko, 1894).

Tarp Lietuvoje registruoty Eulachnini tribos atstovy yra probleminiy
rusiy ar jy kompleksy. Chen et al. (2012) duomenimis, Cinara (Cinara) pinea
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(Mordvilko, 1894) ir C. (Cinara) piniphila COI geno dalinés sekos
neissiskiria. Artimy risiy C. (Cinara) pinea ir C. (Cinara) pilosa skiriamieji
morfologiniai poZymiai gali biiti veiksmingi ne visose populiacijose (Favret
et al., 2025). Skirtinguose amary bidinimo raktuose (Heie, 1995; Binazzi,
Scheurer, 2009; Favret et al., 2025; Dransfield, Brightwell, 2025) pateikiama
priestaringa informacija apie morfologinius pozymius, pagal kuriuos galima
atskirti Cinara (Cinara) pilicornis (Hartig, 1841), C. (Cinara) pruinosa
(Hartig, 1841) ir C. (C.) piceicola. Jousselin et al. (2013) ir Meseguer et al.
(2015) duomenimis, morfologinés riiSys C. (Cinara) pilicornis ir C. (Cinara)
pruinosa atitinka po daugiau nei vieng genetine risj. Nesutariama, ar Cinara
(Schizolachnus) pineti (Fabricius, 1781) ir Cinara (Schizolachnus) obscura
(Borner, 1940) yra atskiros riiSys, ar tos pacios ruSies porusiai (Heie, 1995;
Favret et al., 2025).

DARBO TIKSLAS IR UZDAVINIAI

Darbo tikslas — Lietuvoje paplitusiy Eulachnini tribos amary rasiy
faunos, biologijos, filogenetiniy rysiy ir probleminiy rasiy kompleksy tyrimai.

Darbo tikslui pasiekti iskelti Sie uzdaviniai:

1. Atlikti Lietuvoje gyvenanciy Eulachnini tribos amary riSinés sudéties
analize.

2. Atlikti Lietuvoje sutinkamy Eulachnini tribos amary riiSiy mitybinés
specializacijos analize.

3. Papildyti zinias apie Lietuvoje sutinkamy Eulachnini tribos amary
rusiy vystymosi ciklus.

4. Atlikti Eulachnini tribos amary riisiy filogenetine analize pagal COI ir
EF-1a geny dalines sekas bei pagal morfologinius ir biologinius poZymius.

5. Atlikti Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila rusiy
komplekso taksonominj vertinima.

6. Atlikti Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa
rusiy komplekso taksonominj vertinima.

7. Atlikti Cinara (Schizolachnus) obscura ir C. (S.) pineti rusiy
komplekso taksonominj vertinimg.
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MOKSLINIS NAUJUMAS

1. Lietuvoje pirma kartg aptiktos 6 Eulachnini tribos amary riisys: Cinara
(Cinara) kochiana (Borner, 1939), Cinara (Cinara) neubergi (Arnhart, 1930),
Cinara (Cinara) pectinatae (Nordlinger, 1880), Cinara (Cupressobium)
smolandiae (Danielsson, Carter, 1992), Eulachnus brevipilosus Borner, 1940
ir Eulachnus nigricola (Pasek, 1953).

2. Dviejy rusiy amarai pirmakart aptikti ant $iy mitybiniy augaly: Cinara
(Cinara) nuda (Mordvilko, 1895) ant Pinus heldreichii Christ ir C. (Cinara)
piniphila ant Pinus mugo Turra.

3. Trijy ri$iy amarai pirmakart aptikti ant §iy mikrostacijy: C. (Cinara)
kochiana ant jauny (2 mety amziaus) segmenty, C. (Cinara) nuda ant
siymeciy ugliy ir C. (Cupressobium) smolandiae ant Siymeciy tgliy bei ties
Saknies kakleliu.

4. Pirma karta aptikti trijy amary rasiy penkiy amfigoninés generacijos
morfy atstovai: C. (Cinara) piniphila oviparos ir patinai, C. (Cupressobium)
smolandiae oviparos ir patinai bei C. (Cinara) pilosa patinai.

5. Pirma kartg iSskirtos ir i filogeneting analize jtrauktos penkiy amary
rusiy (C. (Cinara) hyperophila, C. (Cinara) piceicola, C. (Cinara) pilosa,
C. (Cinara) pinihabitans ir C. (Cupressobium) smolandiae) COI ir EF-1o
geny sekos, taip pat dviejy rusiy (C. (Schizolachnus) obscura ir Eulachnus
agilis (Kaltenbach, 1843)) EF-1a geno sekos.

6. C. (Cinara) pilosa, C. (Cinara) pinea ir C. (Cinara) piniphila rusiy
komplekso tyrimuose pirmagkart panaudota molekuline filogenetine analize
paremta rusiy atskyrimo pagal morfologinius pozymius schema, kai
C. (Cinara) pilosa atskiriami nuo komplekso, kurj sudaro C. (Cinara) pinea
ir C. (Cinara) piniphila.

GINAMIEJI TEIGINIAI

1. Cinara genties klasifikacija neatitinka molekulinés filogenijos:
pogentis Cinara (Cinara) néra monofiletiné grupg, i ja isiterpia kiti pogenciai.

2. Cinara (Cinara) pinea ir C. (C.) piniphila atitinka tg pac¢ig risj.

3. Lietuvoje gyvenantys Cinara (Cinara) pruinosa rusies amarai atitinka
porisj C. (C.) pruinosa ezoana.

4. Cinara (Schizolachnus) obscura ir C. (S.) pineti atitinka tg pacig rusj.
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1. LITERATUROS APZVALGA

1.1. Bendros zinios apie Eulachnini tribos amarus
1.1.1. Eulachnini tribos amary faunos apzvalga

Pagal dabarting klasifikacija (Favret, 2025), amary triba Eulachnini
Baker, 1920 priklauso poseimiui Lachninae, kuris yra Aphididae Seimos dalis.
Siai tribai priskiriami amarai visa savo vystymosi cikla praleidzia ant
plikasékliy augaly, priklausanciy Pinaceae ir Cupressaceae Seimoms (Favret
et al., 2025). Favret (2025) duomenimis, Eulachnini triboje priskaic¢iuojamos
298 risys. Ji suskirstyta i 4 gentis: Cinara Curtis, 1835, Fulachnus del
Guercio, 1909, Essigella del Guercio, 1909 ir Pseudessigella Hille Ris
Lambers, 1966.

Cinara gentis pasizymi didziausia jvairove, C. Favret (2025) iSskiria 257
rasis. Daugiausia riisiy, apie 150, natiiraliai paplitusios Siaurés Amerikoje
(Favret et al., 2025). Europoje registruotos 49 rusys (Nieto Nafria et al., 2025).
Sios genties atstovai gyvena ant Pinaceae ir Cupressaceae $eimy augaly
spygliy, tigliy, Sakeliy, Saky, kamieny ir Sakny (Favret et al., 2025). ISskiriami
4 Sios genties pogenciai (Favret, 2025): Cinara s. str., Cupressobium Borner,
1940, Cedrobium Remaudiére, 1954 ir Schizolachnus Mordvilko, 1908.

Cinara (Cinara) pogenéiui priskiriamos 234 rasys (Favret, 2025). Sio
pogencio atstovai registruoti visuose Zemynuose, iSskyrus Antarktidg (Favret
et al., 2025). Europoje registruotos 38 Sio pogencio rusys (Nieto Nafria et al.,
2025). Sio pogen¢io amarai gyvena ant jvairiy Pinaceae $eimos augaly genéiy
— Abies Mill., Cedrus Trew, Larix Mill., Picea A. Dietr., Pinus L.,
Pseudotsuga Carr., Tsuga Carr. tgliy, Sakeliy, Saky, kamieny ir Sakny
(Jousselin et al., 2013). Daugumai rasiy buidingas prieraiSumas mitybiniams
augalams i§ vienos genties (Jousselin et al., 2013). Skirtingy amary riiSiy
mitybiniy augaly spektras jvairuoja nuo vienos rasies iki jvairiy tam tikros
genties rusiy (Binazzi, Scheurer, 2009; Favret et al., 2025 ir kt.). Kai kuriy
rusiy (pvz., Cinara (Cinara) curvipes (Patch, 1912) ir Cinara (Cinara)
confinis (Koch, 1856) atstovai gali maitintis ant skirtingoms gentims
priklausanciy augaly (Favret et al., 2025).

Cinara (Cupressobium) pogenciui pasaulyje priskiriama 15 r@siy
(Favret, 2025). Sio pogencio atstovai registruoti visuose zemynuose, isskyrus
Antarktidg (Favret et al., 2025). Europoje registruotos 8 rasys (Nieto Naftria
et al., 2025). Sio pogencio atstovai gyvena ant Cupressaceae $eimos augaly
tgliy ir sumedéjusiy daliy (Binazzi, Scheurer, 2009). Europoje registruoty
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amary rusiy mitybiniy augaly spektras jvairuoja nuo 1 riiSies iki 8 genciy
(Favret et al., 2025).

Cinara (Schizolachnus) pogenciui pasaulyje priklauso 7 rusys (Favret,
2025). Jos paplitusios Europoje, Azijoje ir Siaurés Amerikoje (Favret et al.,
2025) Europoje registruotos 2 risys (Nieto Nafria et al., 2025). Sio pogencio
atstovai gyvena ant Pinus genties augaly spygliy (Favret et al., 2025).

Cinara (Cedrobium) pogenciui priklauso 1 riisis — Cinara (Cedrobium)
laportei (Remaudiere, 1954). Sie amarai gyvena ant kedry (Cedrus spp.) tigliy
ir Sakeliy (Binazzi, Scheurer, 2009). Paplite Europoje, Turkijoje, Siaurés ir
Piety Afrikoje (Favret et al., 2025).

Eulachnus gentyje i$ viso Zinomos 23 rii§ys (Favret, 2025). Jos naturaliai
paplitusios Eurazijoje (Favret et al., 2025), kai kurios riiSys introdukuotos
visuose Zemynuose, iSskyrus Antarktida (Kanturski et al., 2016). Europoje
registruota 13 Eulachnus genties rusiy (Nieto Nafria et al., 2025). Sios genties
amarai maitinasi ant Pinus genties augaly spygliy (Favret et al., 2025).

Essigella genciai priklauso 17 rasiy (Favret, 2025). Beveik visy jy
atstovai gyvena ant Pinus genties augaly spygliy, tik viena (E. wilsoni Hottes,
1957) prisitaikiusi prie Pseudotsuga genties augaly spygliy (Favret et al.,
2025). Anot §iy autoriy, $ios genties rii§ys yra natiraliai paplitusios Siaurés
Amerikoje. Viena rusis, E. californica Essig, 1909, introdukuota ne tik
Europoje, bet ir Piety Amerikoje, Azijoje ir Australijoje.

Pseudessigella  genCiai priklauso vienintelé ruSis Pseudessigella
brachychaeta Hille Ris Lambers, 1966, paplitusi Indijoje ir Pakistane, jos
atstovai maitinasi ant pusy spygliy (Favret et al., 2025).

1.1.2. Mitybinés specializacijos ir vystymosi cikly ypatybés

Eulachnini tribos amarai yra vienanamiai, visg vystymosi ciklg
praleidziantys ant plikasékliy augaly (Mamontova, 2008). Daugumos risiy
atstovai yra monofagai (aptinkami ant vienos rii§ies augaly) arba oligofagai
(ant keliy artimy augaly rusiy), kai kuriy Cinara (Cinara) ir Cinara
(Cupressobium) pogenciy rusiy atstovai gali gyventi ant keliy tos pacios
Seimos gen¢iy augaly (Favret et al., 2025). Siai amary tribai budinga
specializacija augalo daliy atzvilgiu. Fulachnus, Essigella ir Pseudessigella
genciy, taip pat Cinara (Schizolachnus) pogencio atstovai gyvena ant spygliy
(Favret et al., 2025). Anot §iy autoriy, kity Cinara genties pogenciy amarai
daugiausia gyvena ant tigliy ir sumedéjusiy augalo daliy. Jousselin et al.
(2013) pazyméjo, kad atskiry riisiy atstovai yra morfologiSkai prisitaike prie
tam tikry mikrostacijy, ir juos suskirsté j tokias ekologines grupes:
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— Ugliy amarai — tie, kurie aptinkami tik ant Ggliy ir jauny (1 mety
amziaus) Sakeliy;

— Saky amarai — tie, kurie sugeba maitintis ant senesniy nei 1 mety
amziaus Sakeliy, Saky ir nestory stieby (Siai grupei priskirtos ir rasys, kuriy
atstovai gali maitintis tiek ant tigliy, tiek ant sumedéjusiy segmety);

— kamieny amarai — tie, kurie turi ilgg straubliukg ir aptinkami tik ant
story kamieny.

Favret, Voegtlin (2004) nustaté, kad filogenetiskai artimy Cinara
(Cinara) pogencio rusiy atstovai, gyvenantys ant puSy, renkasi panasias
mikrostacijas, o Durak et al. (2014) nustate, jog filogenetiskai artimiausioms
Cinara (Cupressobium) pogencio ruSims budinga panaSi sezoniné
mikrostacijy pasirinkimo strategija.

Kai kurioms Cinara (Cinara) ir Cinara (Cupressobium) pogencio ruSims
budinga sezoniné migracija tarp skirtingy augalo daliy: pavasarj ir vasaros
pradzioje tokie amarai maitinasi ant antZzeminiy augalo daliy, vasara praleidzia
ant pozeminiy daliy, o rudenj griZta ant antzeminiy daliy (Mamontova, 2012).
Tai lemia sezoniniai temperatiros (Durak et al., 2014) ir oro drégmés
(Mamontova, 2008) svyravimai bei mitybinio augalo fiziologiné biisena. Kai
vyksta intensyvus tigliy ir lapijos augimas, sumedéjusiy augaly syvuose biina
gausu maisto (ypac azotiniy) medziagy; tuo tarpu vasaros viduryje augimui
sulétéjus sul¢iy maistingumas smarkiai sumazéja ir vél padidéja rudenj, kai
maisto medziagos iSkeliauja i§ besiruoSiancios kristi lapijos (Dixon, 1985;
Moran, 1992).

Eulachnini tribos amary riiSims gali biiti biidingas tiek pilnas, tiek nepilnas
vystymosi ciklas (Binazzi, Scheurer, 2009) (1 pav.). Pilnas ciklas
budingiausias atSiauresnio klimato regionuose gyvenanCioms amary
populiacijoms, nes kiau$inéliai yra atspariis ziemos Sal¢iams (Simon et al.,
2010a). Pilno vystymosi ciklo atveju pavasarj i$ kiauSinélio iSsirita pradininké
— partenogenetiné gyvagimdé patelé, kuri turi santykinai didelj pilvelj su
daugiau kiausidziy ir trumpas galiines bei antenas (Moran, 1992). Po jos
sekanCios kelios generacijos sudarytos i§ besparniy ir sparnuoty
partenogenetiniy vivipary, arba vivipary (Mamontova, 2008). Paskutiné
vivipary generacija vadinama seksuparomis (Binazzi, Scheurer, 2009). Jy
palikuonys yra patinai ir oviparos (kiauSinélius dedancios patelés), kurie
pasidaugina lytiskai (Moran, 1992).
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Pavasaris Vasara

Fx => Aptvf Aptvf
5 ptvf=> Ap a,.

Aptvf

- o |

V Pilno vystymosi
Aptvf% => ciklo amarai

Sxp Nepilno vystymosi
L ﬁ ciklo amarai
oy 1 D A=
Ziema Ruduo = Visiamarai

1 pav. Apibendrinta Eulachnini tribos amary vystymosi cikly schema.
Sutrumpinimai: Fx — pradininke, Aptvf — besparné vivipara, Alvf — sparnuota
vivipara, Sxp — seksupara, & — patinas, @ — ovipara, O — kiau§inélis. Schemg
nubraizé $io darbo autorius pagal informacijg, pateikta Heie (1980);
Mamontova (2008); Binazzi, Scheurer (2009).

Fig. 1. Generalized life cycle scheme of aphid species belonging to the
tribe Eulachnini. Abbreviations: Fx — fundatrix; Aptvf — apterous vivipara;
Alvf — alate vivipara; Sxp — sexupara; 3 — male; @ — ovipara, O — egg. This
scheme is drawn by the author of this work based on information presented by
Heie (1980); Mamontova (2008); Binazzi, Scheurer (2009).

Daugumos Eulachnini tribos amary rtsiy amfigoniné generacija pasirodo
rudenj, po partenogenetiniy generacijy, taciau yra ir tokiy rasiy, kuriy patinai
su oviparomis pasirodo vasaros viduryje; tokiu atveju iki rudens vystosi kelios
generacijos, kurias sudaro tiek partenogenetiskai, tiek lytiSkai besidauginantys
individai (Mamontova, 2008). Oviparos biina besparnés, dazniausiai turi baltg
vasko ziedg pilvelio gale (Binazzi, Scheurer, 2009). Patin¢liai buina sparnuoti
arba besparniai; kai kuriose riiSyse pasitaiko ir sparnuoty, ir besparniy patiny
(Durak, 2014; Favret et al., 2025).

Nepilno ciklo atveju visg sezona aptinkamos tik viviparos, o amfigoniné
generacija neiSsivysto (Binazzi, Scheurer, 2009). Nepilno ciklo amary
populiacijos jautrios ziemos Sal¢iams (Simon et al., 2010a). Tokiu atveju
jprastai Ziemoja subrendusios arba nesubrendusios viviparos (Heie, 1980).
ISgyventi zZiemg joms padeda ziemojimas skruzdélynuose (Moran, 1992).
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1.2. Eulachnini tribos amary fauna Lietuvoje
1.2.1. Eulachnini tribos amary tyrimy biiklé Lietuvoje

Sistemingus plikasékliy medziy amary faunos tyrimus Lietuvos
teritorijoje pirmasis atliko latviy entomologas A. Rupais (Rupais, 1971). Jis
aptiko 12 Eulachnini tribos riiSiy. Véliau Zinios apie Eulachnini tribos amary
faung fragmentiskai pildytos tiriant Kauno ir jo apylinkiy amarus (Rupais,
Juronis, 1983), atliekant bendrus Lietuvos amary tyrimus (Juronis, 1984;
Gavrilova, Rakauskas, 1988), Lietuvos vaistiniy augaly amary tyrimus
(Juronis, 1988) ir Kursiy nerijos amary tyrimus (Rakauskas et al., 2008). 1992
m. duomenimis (Rakauskas et al., 1992), Lietuvoje registruota 15 rasiy, 2011
m. duomenimis (Rakauskas, 2011) — 19 r@iSiy. Dar 3 raisis dr. Jan Havelka ir
prof. Rimantas Rakauskas aptiko 20062012 m., jos registruotos kartu su §io
tyrimo duomenimis (Danilov et al., 2019a). Taigi, kiti tyréjai Lietuvoje yra
aptike 22 rasis. Detali informacija apie Eulachnini tribos amary riisiy aptikima
Lietuvoje, jskaitant literatiros duomenis, pateikta 1 priedo Ilenteléje.
Palyginimui, i§ kaimyniniy Saliy daugiausiai Eulachnini tribos amary riiSiy
aptikta Lenkijoje — 34; Baltarusijoje registruota 21 rasis, Latvijoje — 19,
Rusijos Federacijos Kaliningrado srityje — 9 rusys (Wojciechowski et al.,
2015; Nieto Nafria et al., 2025).

1.2.2. Lietuvoje registruotos Eulachnini tribos amary rasys

Cinara (Cinara) brauni Borner, 1940

Paplite didziojoje Europos dalyje, taip pat Turkijoje (Binazzi, Scheurer,
2009; Favret et al., 2025). Anks¢iau Europoje laikyti retais, taCiau netycia
introdukuoti j jvairias Salis (Dransfield, Brightwell, 2025). IS Lietuvos
kaimyniy registruoti Lenkijoje (Nieto Nafria et al., 2025). Lietuvoje $iy amary
aptiko Jan Havelka 2012 m. Palangoje, duomenys apie tai publikuoti kartu su
Sio tyrimo medziaga (Danilov et al., 2019a).

Sios riiies amarai gyvena ant Pinus nigra J. F. Arnold ir jai giminingy
rusiy medziy (Binazzi, Scheurer, 2009). Formuoja tankias kolonijas ant figliy
ir 1 mety Sakeliy, juos lanko skruzdélés (Favret et al., 2025). Jousselin et al.
(2013) sig rdsj priskiria Gigliy amarams. A. Binazzi ir S. Scheurer (2009)
duomenimis, vidurio Europoje pradininkés pasirodo kovo—balandzio
ménesiais, sparnuotos viviparos sutinkamos geguzés—liepos ménesiais, o
oviparos ir sparnuoti patinai pasirodo rugséjj—spalj.

ISskiria lip€iy, kurj renka bités ir vapsvos, taCiau kartais gali pakenkti
medziams sukeldami prieslaikinj spygliy kritimg (Binazzi, Scheurer, 2009).
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Cinara (Cinara) costata (Zetterstedt, 1828)

Tai kosmopolitiné riiSis, kurios atstovy aptikta Europoje, Azijoje, Siaurés
Afrikoje, Australijoje, Siaurés ir Piety Amerikoje (Favret et al., 2025).
Registruoti visose Lietuvos kaimynése, iSskyrus RF Kaliningrado sritj (Nieto
Nafria et al., 2025). Pries §j tyrimg §iy amary Lietuvoje yra aptikes A. Rupais
1963—-1964 m. Zarasy rajone ir Kaune (Rupais, 1971).

Gyvena smulkiomis vaSku padengtomis kolonijomis ant Picea spp.
Sakeliy ir Saky (Favret et al., 2025). Jousselin et al. (2013) Sios riiSies j analize
nejtraukeé, bet Favret et al. (2025) pateikta informacija leidZia ja priskirti Saky
amarams. Vidurio Europoje pradininkés pasirodo balandj, sparnuotos
viviparos aptinkamos birzZelio—liepos ménesiais, oviparos ir sparnuoti patinai
— rugséjj ir spalj (Binazzi, Scheurer, 2009).

Aptinkami eglyny ir miSrigjy misky pamiskése, kirtavietése (Albrecht,
2017). Siy amary lip&ius bitéms reik§mingesnis rudenj; jame gausu
melecitozes, todél medus su tokiu lip¢iumi greitai kristalizuojasi (Binazzi,
Scheurer, 2009).

Cinara (Cinara) cuneomaculata (Del Guercio, 1909)

Sios riigies amarai paplite didziojoje Europos dalyje, Vidurinéje Azijoje,
Kinijoje, Mongolijoje, Sibire, Koréjoje, Japonijoje (Favret et al., 2025).
Registruoti visose Lietuvos kaimynése, i§skyrus RF Kaliningrado sritj (Nieto
Nafria et al., 2025). Lietuvoje $iy amary yra aptikgs A. Rupais 1964 m. Kauno
rajone (Rupais, 1971).).

Sie amarai gyvena mazomis kolonijomis ant Larix spp. tigliy ir Sakeliy.
(Favret et al., 2025). Jousselin et al. (2013) $ig ra§j priskyré tigliy amarams.
Vidurio Europoje pradininkés pasirodo balandj, sparnuotos viviparos
sutinkamos nuo birzelio iki spalio, oviparos ir sparnuoti patinai aptinkami
rugséjo—lapkri¢io ménesiais (Binazzi, Scheurer, 2009).

Aptinkami pamiSkése, ant pavieniy medziy pievose ir kt. (Albrecht,
2017). C. (C.) cuneomaculata isskiria daug lipciaus, kurj bités renka vasara ir
rudenj; fiksuojama zala mitybiniams augalams, kai lip¢iuje jsiveisia tam tikri
grybeliai ir spygliai krenta anksciau laiko (Binazzi, Scheurer, 2009).

Cinara (Cinara) hyperophila (Koch, 1855)

Sios riiies amarai paplite $iaurés ir vidurio Europoje, taip pat aptikti
Ispanijoje (Favret et al., 2025), registruoti visose Lietuvos kaimynése,
isskyrus RF Kaliningrado sritj (Nieto Nafria et al., 2025). Siy amary Lietuvoje
yra aptik¢ A. Rupais 1963 m. Zarasy raj. (Rupais, 1971); R. Rakauskas 1983—
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1986 m. Varénos ir Svencioniy raj. bei Palangoje (Gavrilova, Rakauskas,
1988), taip pat J. Havelka 2004 m. Neringos sav. (Rakauskas et al., 2008).

Gyvena ant Pinus sylvestris L. arba Pinus mugo Turra, formuoja mazas
arba vidutinio dydZio kolonijas: pavasarj ant tigliy, vasarg — ant Sakeliy ir Saky
(Binazzi, Scheurer, 2009). | Jousselin et al. (2013) atliktg analiz¢ §i risis
nejtraukta, o Binazzi, Scheurer (2009) pateiktas apraSymas leidZzia jg priskirti
Saky amarams. Binazzi, Scheurer (2009) duomenimis, Vidurio Europoje
pradininkés pasirodo balandj, sparnuotos viviparos sutinkamos birzelj, o
oviparos ir besparniai patinai biina rugpjii¢io—spalio ménesiais.

Aptinkami pamiskése, puSy jaunuolynuose, ant pakrantés kopy ir kt.
(Albrecht, 2017). Sie amarai pagamina vidutiniska lip&iaus kiekj, kurio bités
nerenka; apie galimg Zzalg mitybiniams augalams nezinoma (Binazzi,
Scheurer, 2009).

Cinara (Cinara) laricis (Hartig, 1839)

Sios riisies atstovai paplite visoje Europoje, Kazachijoje, Sibire, Kinijoje,
Koréjoje ir Japonijoje (Favret et al., 2025). Registruoti visose Lietuvos
kaimynése, iSskyrus RF Kaliningrado sritj (Nieto Nafria et al., 2025).
Lietuvoje Siy amary aptiko Jan Havelka 2012 m. Palangoje, Sie duomenys
publikuoti kartu su §io tyrimo medziaga (Danilov et al., 2019a).

Gyvena mazomis kolonijomis ant Larix spp. iigliy, Sakeliy ir Saky,
jaunesniy medziy atveju ir ant stiebo (Binazzi, Scheurer, 2009). Taciau
Jousselin et al. (2013) S$ig rusj priskyré tigliy amarams. Vidurio Europoje
pradininkés pasirodo balandj, sparnuotos viviparos sutinkamos nuo birzelio
iki rugséjo, oviparos ir sparnuoti patinai aptinkami rugséjo—lapkricio
ménesiais (Binazzi, Scheurer, 2009).

Aptinkami pamiskése, ant pavieniy medziy pievose, parkuose,
plantacijose ir kt. (Albrecht, 2017). ISskiria daug lipCiaus, dél to yra
reikSmingi bitininkystei, ypac Alpiy regione (Binazzi, Scheurer, 2009).

Cinara (Cinara) nuda (Mordvilko, 1895)

Placiai paplite Europoje, taip pat registruoti Kazachijoje, Kinijoje (Favret
et al., 2025). Registruoti visose Lietuvos kaimyninése Salyse (Nieto Nafria et
al., 2025). Lietuvoje $iy amary yra aptike¢ A. Rupais 1963—1964 m. Ignalinos
raj. ir Palangoje (Rupais, 1971), taip pat Jan Havelka 2004 m. Neringoje
(Rakauskas et al., 2008).

DaZniausiai gyvena ant Pinus sylvestris, taip pat registruoti ant P. nigra
ir P. mugo; formuoja dideles ir tankias kolonijas ant Saky ir stieby, kuriy
amzius siekia nuo 1-2 m. iki 8 m. (Binazzi, Scheurer, 2009; Albrecht, 2017;
Favret et al., 2025). Jousselin et al. (2013) atliktoje analizéje priskiriami Saky
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amarams. Vidurio Europoje pradininkés pasirodo kova, sparnuotos viviparos
sutinkamos nuo geguzés iki liepos, oviparos ir besparniai patinai — nuo
rugpjucio iki spalio (Binazzi, Scheurer, 2009).

Aptinkami pamiskése, jiiros pakrantése, ant smélio kopy, jaunuolynuose
ir kt. (Albrecht, 2017). Sie amarai i3skiria daug lip&iaus, kurj renka ir bités,
ypac pavasarj ir vasaros pradzioje; apie Zalg mitybiniams augalams neZinoma
(Binazzi, Scheurer, 2009). Sios rii§ies pavadinimo sinonimas yra Cinara
(Cinara) escherichi (Borner, 1950) (Favret et al., 2025). Nors R. Danielsson
(1987) sinonimizavo Siuos pavadinimus ir nustaté, kad $i amary riisis turi biiti
vadinama C. (C.) nuda, taciau ir vélesniuose Saltiniuose (Binazzi, Scheurer,
2009), taip pat Fauna europaea duomeny bazéje (Nieto Nafria et al., 2025) $i
rusis vadinama C. (C.) escherichi.

Cinara (Cinara) piceae (Panzer, 1800)

Paplite Europoje ir Azijoje, taip pat registruoti Argentinoje ir Siaurés
Amerikoje (Binazzi, Scheurer, 2009; Favret et al., 2025). Sie amarai paplite
visose Lietuvos kaimynése (Nieto Nafria et al., 2025). Lietuvoje juy aptiko R.
Rakauskas 2006 m. Vilniaus rajone, Siec duomenys publikuoti kartu su Sio
tyrimo medziaga (Danilov et al., 2019a).

Sios riiies amarai gyvena ant Picea spp. $aky ir stiebo, vasarg daznai
migruoja ant Saknies kaklelio ar Sakny. (Favret et al., 2025). Jousselin et al.
(2013) sia ris] priskyré Saky amarams. Vidurio Europoje pradininkés pasirodo
balandj, sparnuotos viviparos sutinkamos nuo geguzés iki liepos, ovipary ir
besparniy patiny btina nuo rugpjii¢io pabaigos iki spalio (Binazzi, Scheurer,
2009). Oviparos uzlipa ant jauny tgliy, kur kiauSin¢lius deda ant spygliy
(Favret et al., 2025).

Gyvena eglynuose ir miSriuose miskuose, taip pat daznai aptinkami ant
pavieniy jauny medziy (Albrecht, 2017). Dél gausaus lipCiaus C. (C.) piceae
vasarg biina reik§mingi bitininkams, didesnés kolonijos gali paZeisti medziy
zieve (Binazzi, Scheurer, 2009).

Cinara (Cinara) piceicola (Cholodkovsky, 1896)

Sios riisies amarai paplite iaurés, vidurio ir vakary Europoje, taip pat
aptikti Irane, Kazachijoje, Kinijoje (Favret et al., 2025). Registruoti visose
Lietuvos kaimyneése, iSskyrus RF Kaliningrado sritj (Nieto Nafria et al., 2025).
Lietuvoje §iy amary yra aptikes Jan Havelka 2004 m. KurSiy nerijoje
(Rakauskas et al., 2008).

Sios riisies atstovai gyvena ant Picea spp. tgliy, $akeliy ir $aky (Binazzi,
Scheurer, 2009; Favret et al., 2025). [ Jousselin et al. (2013) atlikta analize Si
rusis nejtraukta, bet auk$¢iau paminéti duomenys leidzia jg priskirti Saky
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amarams. A. Binazzi ir S. Scheurer (2009), taip pat Favret et al. (2025)
teigimu, Sios riiSies amarai vasarg migruoja ant poZzeminiy eglés daliy. O. Heie
(1995) teigimu, tokia migracija budinga §ios rusies amarams uz Skandinavijos
riby. A. Albrecht (2017), tyrusio Suomijos spygliuo¢iy amarus, teigimu, $ie
amarai aptinkami ant igliy ir Saky, o vasarg — ir ant pozeminiy augalo daliy.

Vidurio Europoje pradininkés pasirodo balandj, sparnuotos viviparos
sutinkamos birZelj—liepa, o oviparos ir besparniai patinai aptinkami nuo liepos
iki spalio (Binazzi, Scheurer, 2009).

Pagal A. Binazzi ir S. Scheurer (2009), V. Mamontova (2012), Favret et
al. (2025) pateikta informacija, C. (C.) piceicola pasizymi ypac ankstyvu
ovipary ir patiny pasirodymu (nuo liepos) toliau vystantis ir
partenogenetinéms pateléms. Sios rii§ies amarams bidingas palyginti
ankstyvas amfigoninés generacijos pasirodymas ir reiSkinys, kai ta pati
vivipara pagimdo ir vivipary, ir lytiSkai besidauginan¢iy individy
(Mamontova, 2008).

Gausiai i$skiria lip¢iy ir kai kuriuose regionuose reikSmingi bitininkystei,
ypac vasara (Binazzi, Scheurer, 2009).

Cinara (Cinara) pilicornis (Hartig, 1841)

Paplite visoje Europoje, Islandijoje, Irane, Kazachijoje, Indijoje,
Kinijoje, Japonijoje, introdukuoti Australijoje, Naujojoje Zelandijoje, Siaurés
ir Piety Amerikoje (Favret et al., 2025). Registruoti visose Lietuvos
kaimynése (Nieto Nafria et al., 2025). Lietuvoje $iy amary yra aptikes A.
Rupais 1964 m. Siauliuose (Rupais, 1971).

Sios riisies amarai gyvena ant Picea spp.: pavasarj gyvena ant 1 mety
Sakeliy, o iSsprogus pumpurams persikelia ant tgliy (Favret et al., 2025).
Jousselin et al. (2013) $ig ra§j priskyré Ggliy amarams. Vidurio Europoje
pradininkés pasirodo balandj, sparnuotos viviparos sutinkamos nuo geguzes
iki rugséjo, oviparos ir sparnuoti patinai aptinkami nuo rugpjucio iki spalio
(Binazzi, Scheurer, 2009). Siems amarams bidingas reiskinys, kai ta pati
gyvagimdé patelé pagimdo ir vivipary, ir lytiSkai besidauginanciy individy
(Mamontova, 2008).

Aptinkami pamiSkése, kirtavietése, daznai ant pavieniy medziy
(Albrecht, 2017). Gausiai isskiria lip¢iy, todél kai kuriuose regionuose vasarg
reikSmingi bitininkystei (Binazzi, Scheurer, 2009).
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Cinara (Cinara) pilosa (Zetterstedt, 1938)

Sios riisies atstovai paplite §iaurés, vidurio ir ryty Europoje, taip pat
registruoti Ispanijoje, Italijoje, vakary Sibire (Favret et al., 2025). Si raisis
Europoje néra dazna (Binazzi, Scheurer, 2009). IS kaimyniniy Lietuvai
valstybiy registruoti Lenkijoje ir Baltarusijoje (Nieto Nafria et al., 2025). Sios
rusies amary Lietuvoje yra aptikes R. Rakauskas 1983—-1985 m. Varénos ir
Svenéioniy r. (Gavrilova, Rakauskas, 1988).

Gyvena pavieniui arba mazomis kolonijomis ant Pinus sylvestris tgliy,
daznai tarp mikrosporangiy; renkasi senesnius arba nuskurdusius medzius
(Heie, 1995; Albrecht, 2017; Favret et al., 2025). I Jousselin et al. (2013)
atlikta analizg i rGi$is nejtraukta, bet minéty Saltiniy pateikta informacija
leidzia jg priskirti Gigliy amarams. Vidurio Europoje pradininkés pasirodo
balandj, sparnuotos viviparos sutinkamos birzelj ir liepa, oviparos aptiktos
rugs¢jo—spalio ménesiais (Binazzi, Scheurer, 2009). Duomeny apie patinus
néra (Favret et al., 2025).

Aptinkami retuose miskuose, pamiskése ir kt., teikia pirmenybe seniems
medziams (Albrecht, 2017). ISskiria nedaug lip¢iaus, kurj daugiausia renka
vapsvos; apie Zalg mitybiniams augalams nezinoma (Binazzi, Scheurer,
2009).

Cinara (Cinara) pinea (Mordvilko, 1894)

Paplite visoje Europoje, Sakartvele, Kazachijoje, Ryty Sibire, Kinijoje,
introdukuoti Siaurés Amerikoje (Favret et al., 2025). Si rasis registruota
visose Lietuvos kaimynése (Nieto Nafria et al., 2025). Siy amary Lietuvoje
yra aptik¢ A. Rupais 1964 m. Anyksc¢iy raj. ir Palangoje (Rupais, 1971) ir Jan
Havelka 2004 m. Neringoje (Rakauskas et al., 2008).

Sie amarai aptinkami ant jvairiy Pinus L. genties ri$iy augaly agliy ir
Sakeliy ties pumpury pamatais (Heie, 1995; Albrecht, 2017). Jousselin et al.
(2013) sig rus] priskiria tigliy amarams.

Vidurio Europoje pradininkés pasirodo balandj, sparnuotos viviparos
sutinkamos  birzelj—rugpjiiti, oviparos ir sparnuoti patinai aptinkami
rugpjucio—lapkric¢io ménesiais (Binazzi, Scheurer, 2009).

Daugiausiai aptinkami atvirose buveinése: pamiskése, kirtavietése, ant
smelio kopy, pavieniais medziais apaugusiose sausose pievose ir kt.
(Albrecht, 2017). Kai kuriose vietovése Sie amarai yra svarbis bitininkystei,
nes i$skiria daug lipéiaus; apie Zalg mitybiniams augalams nezinoma (Binazzi,
Scheurer, 2009).

22



Cinara (Cinara) pini (Linnaeus, 1758)

Paplite visoje Europoje, taip pat aptikti Irane, Kazachijoje, Sibire ir
Japonijoje (Favret et al., 2025). Registruoti visose Lietuvos kaimynése (Nieto
Nafria et al., 2025). Lietuvoje Sios riiSies amary yra aptik¢ A. Rupais 1964—
1970 m. Anyki¢iy ir Silutés raj. (Rupais, 1971) ir Jan Havelka 2004 m.
Neringoje (Rakauskas et al., 2008).

Gyvena ant Pinus sylvestris tgliy, Sakeliy ir Saky (Binazzi, Scheurer,
2009; Favret et al., 2025), aptikti ir ant P. mugo (Albrecht, 2017). Jousselin et
al. (2013) sig rusj priskyré Saky amarams. Vidurio Europoje pradininkés
pasirodo kova arba balandj, sparnuotos viviparos sutinkamos birzelio—liepos
ménesiais; ovipary ir patiny, kurie biina ir besparniai, ir sparnuoti, aptinkama
rugséjj—spalj (Binazzi, Scheurer (2009).

Aptinkami retuose miskuose, pamiskése, jluros pakrantéje ir kt.
(Albrecht,, 2017). Kai kuriuose Europos regionuose Sie amarai yra svarbiis
bitininkystei, nes i$skiria daug lip¢iaus (Binazzi, Scheurer, 2009).

Cinara (Cinara) pinihabitans (Mordvilko, 1894)

Placiai paplite Europoje, taip pat aptikti Irane, Kazachijoje, Kinijoje
(Favret et al., 2025). Registruoti visose Lietuvos kaimynése, iSskyrus RF
Kaliningrado sritj (Nieto Naftia et al., 2025). Lietuvoje $iy amary yra aptikes
Jan Havelka 2004 m. Kursiy nerijoje (Rakauskas et al., 2008).

Dazniausiai gyvena ant Pinus sylvestris, reiau aptinkami ant P. mugo ir
P. nigra (Binazzi, Scheurer, 2009). Siy amary kolonijos jsikuria ant 2—8 mety
Saky (Favret et al., 2025), §iy amary aptikta ir ant Gigliy (Mamontova, 2012).
Sios riigies amarai yra sunkiai aptinkami dél polinkio gyventi aukstai medziy
lajoje (Favret et al., 2025). Si rasis j Jousselin et al. (2013) atlikta analize
nejtraukta, bet Favret et al. (2025) pateikta informacija leidzia ja priskirti Saky
amarams. Vidurio Europoje pradininkés pasirodo kova, sparnuotos viviparos
sutinkamos nuo geguzés iki rugpjicio, oviparos ir patinai — nuo rugpjiicio
pabaigos iki lapkri¢io (Binazzi, Scheurer, 2009); patinai sparnuoti
(Mamontova, 2012; Favret et al., 2025).

Siy amary kolonijos retai pastebimos dél polinkio gyventi aukstai
medziuose (Favret et al., 2025). Nors rudenj iSskiria daug lip¢iaus, skruzdélés
ir bites jj renka retai; apie zalag mitybiniams augalams nezinoma (Binazzi,
Scheurer, 2009).

Cinara (Cinara) piniphila (Ratzeburg, 1844)

Paplite Siaurés, vidurio ir piety Europoje, Turkijoje ir Kinijoje (Favret et
al., 2025). Registruoti visose Lietuvos kaimynése, i§skyrus RF Kaliningrado
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sritj (Nieto Nafria et al., 2025). Lietuvoje Siy amary yra aptike A. Rupais 1963
m. Svencioniy raj. (Rupais, 1971), R. Rakauskas 1983-1985 m. Varénos ir
Svenéioniy raj. (Gavrilova, Rakauskas, 1988) ir Jan Havelka 2004 m.
Neringoje (Rakauskas et al., 2008).

Sie amarai gyvena ant Pinus sylvestris ugliy ir 1-2 mety Sakeliy.
(Albrecht, 2017). Taip pat jie registruoti ant Pinus tabuliformis Carr. Kinijoje
(Favret et al., 2025). Jousselin et al. (2013) pateiktoje analizéje §i rusis
neminima, bet Albrecht (2017) pateikta informacija leidzia ja priskirti Saky
amarams. Siy amary gyvenimo ciklas ir amfigoniné generacija neregistruoti
(Favret et al., 2025).

A. Albrecht (2017) pazymi, kad Suomijoje S§ie amarai aptikti pajurio
kopose, globojami skruzdéliy Formica cinerea (Mayr, 1853). Sios skruzdélés
yra prierai§ios smeélio dirvozemiui, gyvena kopose ir §viesiuose puSynuose
(Czechowski, Marko, 2005).

Cinara (Cinara) pruinosa (Hartig, 1841)

Sie amarai paplite didZiojoje Europos dalyje, Turkijoje, Irane,
Kazachijoje, Sibire, Japonijoje, Siaurés Amerikoje, introdukuoti ir Piety
Amerikoje (Favret et al., 2025). Japonijoje, Vidurinéje Azijoje ir Sibire paplite
Sios rasies amarai iSskiriami | porisi C. (C.) pruinosa ezoana (Binazzi,
Scheurer, 2009; Favret et al., 2025). Registruoti visose Lietuvos kaimynése
(Nieto Nafria et al., 2025). Lietuvoje Sios rusies amary yra aptikes A. Rupais
1964 m. Palangoje (Rupais, 1971).

Gyvena ant Picea spp. ugliy, Sakeliy, Saky ir stieby (Albrecht, 2017;
Favret et al., 2025). Jousselin et al. (2013) §ig rai§j priskyré Saky amarams.
Vasarg migruoja ant pozeminiy daliy (Favret et al., 2025) V. Mamontova
(2012) mini, kad kai kurios kolonijos ant Saky gali likti visa sezong. Vidurio
Europoje pradininkés pasirodo balandj, sparnuotos viviparos sutinkamos nuo
balandzio iki rugpjucio, oviparos ir sparnuoti patinai aptinkami rugséjo—
lapkri¢io ménesiais (Binazzi, Scheurer, 2009). Danijoje (Heie, 1995) ir
Japonijoje (Inouye, 1936) registruota besparniy patiny. Piety Europoje Sios
rusies amarams budingas nepilnas vystymosi ciklas, kai viviparos perziemoja
po zeme (Binazzi, Scheurer, 2009). Sie amarai i3skiria daug lip&iaus, kurj
aktyviai renka bités, todél reikSmingi bitininkystei, ypa¢ vasaros pradzioje
(Binazzi, Scheurer, 2009).

Cinara (Cupressobium) cupressi (Buckton, 1881)

Sios riisies atstovai paplite Europoje, Azijoje, Siaurés Amerikoje, §iaurés
Afrikoje, introdukuoti Piety Amerikoje ir Afrikos dalyje, esancioje i pietus
nuo Sacharos (Favret et al., 2025). Registruoti visose Lietuvos kaimynése,
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i§skyrus RF Kaliningrado sritj (Nieto Naftria et al., 2025). Pries §j tyrimg Siy
amary Lietuvoje yra aptike V. Juronis 1966 m. Kaune (Rupais, Juronis, 1983)
ir Jan Havelka 2004 m. Neringoje (Rakauskas et al., 2008).

Aptinkami ant jvairiy Cupressaceae Seimos genciy (Cupressus L.,
Juniperus L., Thuja L. ir kt.) atstovy (Durak et al., 2008b; Binazzi, Scheurer,
2009). Jy kolonijos aptinkamos ant sumedéjusiy Sakeliy ir stieby zieves
jtrukimuose (Binazzi, Scheurer, 2009). | Jousselin et al. (2013) atliktg analize
leidzia juos priskirti Saky amarams. Vidurio Europoje gali pereiti tiek pilna,
tiek nepilng vystymosi cikla; pilno ciklo atveju pradininkés pasirodo kova,
oviparos ir sparnuoti patinai btina spalj; sparnuotos viviparos sutinkamos nuo
balandzio iki lapkri¢io (Binazzi, Scheurer, 2009).

Aptinkami parkuose, gyvatvorése, pamiskése (Albrecht, 2017). Sie
amarai daugiausiai zalos sukelia amerikiniy Cupressus genties rusiy
atstovams ir net gali sukelti $iy augaly ziitj (Binazzi, Scheurer, 2009).

Cinara (Cupressobium) juniperi (De Geer, 1773)

Sios riisies amarai paplite Europoje, Islandijoje, Azijoje, Siaurés
Amerikoje, Siaurés Afrikoje (Favret et al., 2025). Registruoti visose Lietuvos
kaimynése, iSskyrus RF Kaliningrado sritj (Nieto Nafria et al., 2025).
Lietuvoje Sios ruSies amary yra aptike A. Rupais 1963 m. Zarasy raj. (Rupais,
1971) ir Jan Havelka 2004 m. Neringoje (Rakauskas et al., 2008).

Gyvena mazomis kolonijomis ant Juniperus communis L. Gigliy (Binazzi,
Scheurer, 2009) arba plony Sakeliy (Albrecht, 2017). Jousselin et al. (2013)
Sig rai§j priskyré tigliy amarams. Vidurio Europoje pradininkés pasirodo kova,
oviparos ir besparniai patinai — rugséjj; piety Europoje galimas ir pilnas, ir
nepilnas ciklas (Binazzi, Scheurer, 2009).

Aptinkami retmiSkiuose, pamiskése, pavieniais medziais apaugusiose
sausose pievose, juros pakrantése (Albrecht, 2017). Gali sukelti Zzalos
mitybiniams augalams, ypa¢ plantacijose ir parkuose (Binazzi, Scheurer,
2009).

Cinara (Cupressobium) mordvilkoi (Pasek, 1954)

Sios rasies atstovai paplite vidurio ir ryty Europoje, taip pat Svedijoje,
Italijoje (Favret et al., 2025). Registruoti visose Lietuvos kaimynése, i$skyrus
RF Kaliningrado sritj (Nieto Naftia et al., 2025). Lietuvoje Sios rusies amary
yra aptikes A. Rupais 1963 m. Zarasy raj. (Rupais, 1971)

Sios riisies amarai gyvena ant Juniperus communis (Durak, 2011).
Pavasarj jie aptinkami ant Sakeliy, o vasarg praleidzia ant Sakny ar stiebo
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apacios po zeme (Albrecht, 2017). | Jousselin et al. (2013) atlikta analizg $i
rusis nebuvo jtraukta, taciau Albrecht (2017) pateikta informacija leidZia juos
priskirti $aky amarams. D¢l gyvenimo po Zeme vasara gamtoje juos pastebéti
sunku (Durak, 2014). Lenkijoje oviparos ir patinai pasirodo spalj; patinai gali
biiti ir besparniai, ir sparnuoti (Durak, 2014).

Cinara (Schizolachnus) obscura (Borner, 1940)

Sie amarai paplite Vidurio Europoje, Italijoje, Ispanijoje, D. Britanijoje,
taip pat Kazachijoje, ryty Sibire ir Kinijoje, aptikti ir Kanadoje (Favret et al.,
2025; Nieto Nafria et al., 2025.) I§ Lietuvos kaimyniy registruoti Lenkijoje
(Nieto Nafria et al., 2025). Lietuvoje $iy amary yra aptikes Jan Havelka 2004
m. Neringoje (Rakauskas et al., 2008).

Daugiausia aptinkami ant Pinus nigra, kartais ant P. mugo ir P. sylvestris
spygliy (Albrecht, 2017; Favret et al., 2025). Siai rt§iai badingas pilnas
vystymosi ciklas (Albrecht, 2017) Ispanijoje pradininkés aptiktos balandj ir
geguze, oviparos ir patinai — nuo spalio iki gruodzio (Favret et al., 2025).

Cinara (Schizolachnus) pineti (Fabricius, 1781)

Placiai paplite Europoje, taip pat taip pat Kazachijoje, ryty Sibire ir
Kinijoje (Favret et al., 2025). Registruoti visose Lietuvos kaimynése (Nieto
Nafria et al., 2025). Lietuvoje Siy amary yra aptike A. Rupais 1963—1964 m.
Vilniaus, Moléty, Ignalinos ir Zarasy raj. (Rupais, 1971), V. Juronis 1966 m.
ir 1980 m. Kaune (Rupais, Juronis, 1983) ir Jan Havelka 2004 m. Neringoje
(Rakauskas et al., 2008).

Sios riidies amarai dazniausiai gyvena ant Pinus sylvestris ir P. mugo, taip
pat aptinkami ant P. nigra ir kity Pinus spp. spygliy; tiek jauny, tick seny
medziy (Albrecht, 2017). Siai amary rasiai ryty Europoje budingas pilnas
vystymosi ciklas, oviparos ir sparnuoti patinai pasirodo rugséjo pabaigoje—
spalj, priklausomai nuo ory (Mamontova, 2012). Kai kada, ypa¢ pirmoje
vasaros puséje, didesnés Siy amary kolonijos gali sukelti spygliy pageltimg ir
prieslaikinj nukritima (Mamontova, 2012).

Eulachnus agilis (Kaltenbach, 1843)

Sios risies amarai paplite visoje Europoje, Sibire, Pietvakariy, Vidurio ir
Ryty Azijoje, introdukuoti Siaurés Amerikoje (Favret et al., 2025). Registruoti
visose Lietuvos kaimynése (Nieto Nafria et al., 2025). Lietuvoje $iy amary yra
aptike V. Juronis 1982 m. Kauno raj. (Juronis, 1984) ir Jan Havelka 2004 m.
Neringoje (Rakauskas et al., 2008).

Daugiausiai gyvena ant Pinus sylvestris spygliy, taip pat registruoti ir ant
P. mugo, P. nigra ir kity Pinus genties rasiy augaly spygliy (Kanturski et al.,
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2017). Anot 8iy autoriy, Europoje pradininkés pasirodo kovo—balandzio
ménesiais, sparnuotos viviparos daugiausia stebimos geguze ir birzelj,
oviparos ir sparnuoti patinai aptinkami rugséjo—lapkri¢io ménesiais.

PanaSu, kad E. agilis teikia pirmenybe senesniems medziams ir
medziams, pazeistiems Cinara (Schizolachnus) pogencio amary (Albrecht,
2017). Europoje, kur Sie amarai paplit¢ natiiraliai, jie blina negausis ir
didesnés zalos nepridaro, taciau teritorijose, kur yra introdukuoti, sukelia
rimtos Zalos tiek jaunoms, tiek brandzioms puSims, ypa¢ jaunuolynuose,
parkuose, gali sukelti net jy zat] (Kanturski et al., 2016). Anot Siy autoriy,
daugiausiai zalos patiria atveztiniai medziai, taCiau pastebéta, kad Sie amarai
introdukcijos areale prisitaiko ir prie naujy (vietiniy) mitybiniy augaly.

Eulachnus rileyi (Williams, 1911)

Paplite Europoje, Vidurzemio jiiros regione, Pietvakariy ir Vidurio
Azijoje, introdukuoti Afrikoje pie¢iau pusiaujo ir Siaurés bei Piety Amerikoje
(Favret et al., 2025). I§ Lietuvos kaimyniy registruoti Lenkijoje ir
Baltarusijoje (Nieto Naftia et al., 2025). Lietuvoje §iy amary yra aptikes Jan
Havelka 2004 m. Neringoje (Rakauskas et al., 2008).

Gyvena ant Pinus spp. spygliy; Europoje dazniausiai ant P. nigra, taip
pat aptinkami ant P. sylvestris (Kanturski et al., 2017). Suomijoje dazniausiai
aptikti ant P. mugo (Albrecht, 2017). Europoje pradininkés pasirodo kovo —
balandZio ménesiais, sparnuotos viviparos daugiausia stebimos geguze ir
birzelj, oviparos ir sparnuoti patinai aptinkami rugséjo—lapkri¢io ménesiais
(Kanturski et al., 2017).

Europoje, kur $ie amarai paplit¢ nattiraliai, jie biina negausis ir didesnés
7alos nepridaro, taliau teritorijose, kur yra introdukuoti (ypa¢ Siaurés
Amerikoje ir Afrikoje), sukelia rimtos Zalos jvairaus amziaus pusSims, ypac
jaunuolynuose, parkuose, gali sukelti jy ziitj (Kanturski et al., 2016). Anot Siy
autoriy, daugiausiai Zalos patiria atveztiniai medziai, taiau $ie amarai
introdukcijos areale prisitaiko ir prie vietiniy mitybiniy augaly.
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1.2.3. Lietuvoje tikétinos Eulachnini tribos amary rasys

Siame darbe Lietuvoje tikétinomis laikomos riisys, kurios aptiktos bent
vienoje Lietuvos kaimynéje (Lenkijoje, RF Kaliningrado srityje, Latvijoje ir
Baltarusijoje) ir / arba gyvena ant Lietuvoje natiiraliai paplitusiy plikaséekliy
augaly rusiy.

Cinara (Cinara) acutirostris Hille Ris Lambers, 1956

Paplite vakary, piety ir vidurio Europoje, taip pat Turkijoje, Kazachijoje,
Kinijoje, introdukuoti Argentinoje (Favret et al., 2025). I§ kaimyniniy Saliy
registruoti Lenkijoje (Nieto Nafria et al., 2025).

Gyvena ant Pinus nigra ir Pinus pinea L. Sakeliy (Favret et al., 2025).
Vidurio Europoje pradininkés pasirodo kova—balandj, sparnuotos viviparos
sutinamos nuo geguzés iki liepos, oviparos ir sparnuoti patinai — nuo rugpjucio
iki spalio; piety Europoje galimas ir nepilnas vystymosi ciklas (Binazzi,
Scheurer, 2009).

Siy amary i$skiriamas gausus lip&ius svarbus bitininkams; Zymesnés
zalos mitybiniams augalams nefiksuota (Binazzi, Scheurer, 2009).

Cinara (Cinara) confinis (Koch, 1856)

Paplite Europoje, Azijoje, Siaurés Amerikoje, Argentinoje (Favret et al.,
2025). Registruoti visose Lietuvos kaimynése, iSskyrus RF Kaliningrado sritj
(Nieto Nafria et al., 2025).

Formuoja kolonijas ant jvairiy europiniy Abies Mill. genties riisiy augaly
Sakeliy, Saky, stieby, vasarg migruoja ant Sakny (Favret et al., 2025). Jousselin
et al. (2013) Sig rusj priskyré Saky amarams. Vidurio Europoje pradininkeés
pasirodo balandj, sparnuotos viviparos sutinkamos nuo birzelio iki rugséjo,
oviparos ir sparnuoti patinai aptinkami spalj—lapkritj (Binazzi, Scheurer,
2009).

I8skiria daug lip¢iaus; bités vasaros pabaigoje jj renka nuo Saky (Binazzi,
Scheurer, 2009).

Cinara (Cinara) curvipes (Patch, 1912)

Si raiis kilusi i3 Siaurés Amerikos, 0 1999 metais introdukuota Europoje,
kur greitai paplito (Binazzi, Scheurer, 2009). Dabar Sie amarai paplite
didZiojoje Europos dalyje, i§ Lietuvos kaimyniy registruoti Lenkijoje (Hataj,
Osiadacz, 2015; Favret et al., 2025).

Iprastai gyvena ant jvairiy Abies genties, kartais aptinkami ant Picea ir
Cedrus genciy atstovy Saky ir stieby (Favret et al., 2025). Vidurio Europoje
gali pereiti tiek pilng, tiek nepilng cikla; pilno ciklo atveju pradininkés
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pasirodo kova—balandj, sparnuotos viviparos sutinkamos nuo geguzés iki
rugséjo, oviparos ir sparnuoti patinai — nuo rugpjiicio iki spalio (Binazzi,
Scheurer, 2009).

ISskiria daug lipciaus, kuriuo maitinasi skruzdélés, vapsvos ir bités
(Binazzi, Scheurer, 2009).

Cinara (Cinara) kochiana (Borner, 1939)

Sios riisies amarai paplite didZiojoje Europos dalyje (nors laikomi retais),
Sibire, Kazachstane (Favret et al., 2025). Anot Siy autoriy, Ryty Azijoje
gyvena panasiis amarai, laikomi portasiu C. (C.) kochiana kochi. I§ Lietuvos
kaimyniy registruoti Lenkijoje (Nieto Nafria et al., 2025).

Gyvena ant Larix spp. apatinés stiebo dalies ir storesniy Saky, vasarg —
ant Sakny (Favret et al., 2025). Jousselin et al. (2013) §ig rusj priskyré kamieny
amarams. Siy amary biologija laikoma mazai istirta (Binazzi, Scheurer, 2009).
Duomenys apie ja prieStaringi. V. Mamontova (2012) teigia, kad Ryty
Europoje C. (C.) kochiana riiSies atstovai pavasarj aptinkami ties seny Saky
pamatais, jau geguze nusileidzia j Saknyna (7-25 cm gylyje) ir ant antzeminiy
augalo daliy rugs¢ji pakyla jau apvaisintos oviparos. A. Binazzi ir S. Scheurer
(2009) duomenimis, Europoje C. (C.) kochiana vasara ir rudenj daugiausiai
gyvena ant senesniy Saky ir kamieny, senesniy medziy Zievés plySiuose, taip
pat ant Sakny. Vidurio Europoje pradininkés pasirodo balandj, sparnuotos
viviparos sutinkamos nuo rugpjuc¢io iki spalio, oviparos ir patinai — nuo
rugs¢jo iki lapkricio; patinai gali biti ir sparnuoti, ir besparniai (Binazzi,
Scheurer, 2009).

Isskiria daug lip&iaus, kurj renka ir bités (Binazzi, Scheurer, 2009).

Cinara (Cinara) neubergi (Arnhart, 1930)

Sios riigies amarai paplite vidurio Europoje, taip pat Ispanijoje, Italijoje,
Ukrainoje, kalny ir borealinése srityse (Binazzi, Scheurer, 2009; Mamontova,
2012; Favret et al., 2025). I§ Lietuvos kaimyniy registruoti Lenkijoje (Nieto
Nafria et al., 2025).

Sie amarai gyvena pavieniui ar nedidelémis kolonijomis ant Pinus mugo
tigliy ir Sakeliy (Binazzi, Scheurer, 2009; Favret et al., 2025). Jousselin et al.
(2013) $ig rusj priskyré tigliy amarams.

Vidurio Europoje pradininkés pasirodo balandj—geguze, sparnuotos
viviparos aptinkamos liepos—rugséjo ménesiais, oviparos ir sparnuoti patinai
sutinkami nuo liepos—rugpjtcio iki spalio (Binazzi, Scheurer, 2009)

Gausiai i8skiria lipCiy, kurj renka ir bités; apie galima Zalg mitybiniams
augalams nezinoma (Binazzi, Scheurer, 2009).
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Cinara (Cinara) pectinatae (Nordlinger, 1880)

Sie amarai paplite didZiojoje Europos dalyje, Turkijoje, Kazachijoje,
Sibire (Favret et al., 2025). IS kaimyniniy $aliy registruoti Lenkijoje (Nieto
Nafria et al., 2025).

Sie amarai gyvena ant Abies spp. $aky, maitinasi ties spyglio ir $akos
jungtimi (Favret et al., 2025). Jousselin et al. (2013) §ig rusj priskyré Saky
amarams. Vidurio Europoje pradininkés pasirodo balandj, sparnuotos
viviparos sutinkamos nuo birZelio iki spalio, oviparos ir sparnuoti patinai —
rugséjj ir spalj (Binazzi, Scheurer, 2009).

ISskiria daug lip€iaus, vertinamo bitininky (Binazzi, Scheurer, 2009).

Cinara (Cupressobium) smolandiae Danielsson & Carter, 1992

Sie amarai registruoti Svedijoje, Suomijoje, §iaurés vakary Rusijoje ir
Skotijoje (Favret et al., 2025). Gyvena ant Juniperus communis seny (daugiau
kaip 50 mety amziaus) individy stieby, 1-2 metry aukstyje (Favret et al.,
2025). Aptinkami ant augaly, kuriuos yra paZeidgs parazitinis grybas
Gymnosporangium clavariiforme (Wulfen) DC, kurio vaisiakiiniai yra
oranzinés spalvos, pirsty formos; anglakalbése Salyse $is grybas vadinamas
. Tongues of fire“ (ugnies liezuviai) Dransfield, Brightwell (2025) Sios rasies
amary gyvenimo ciklas ir amfigoninés generacijos atstovai nezinomi (Favret
et al., 2025)

Cinara (Cupressobium) tujafilina (Del Guercio, 1909)

Si rasis laikoma kosmopolitine, tadiau néra paplitusi Siaurés Europoje
(Favret et al., 2025). I$ Lietuvos kaimyniy registruota Lenkijoje (Nieto Nafria
et al., 2025). Gyvena ant jvairiy Cupressaceae Seimos genciy augaly Saky.
(Favret et al., 2025). Taciau Jousselin et al. (2013) Sig rusj priskyre tigliy
amarams Sios rii§ies amarams biidingas nepilnas vystymosi ciklas (Durak et
al., 2008a).

FEulachnus alticola Borner, 1940

Gyvena ant Pinus mugo spygliy vidurio ir pietry¢iy Europos kalnuotose
vietovése (Favret et al., 2025). IS kaimyniniy Saliy registruoti Lenkijoje (Nieto
Nafria et al., 2025). Pradininkés pasirodo kovo-balandZio ménesiais,
sparnuotos viviparos daugiausia stebimos geguze¢ ir birzelj, oviparos ir
sparnuoti patinai aptinkami rugséjo—lapkri¢io ménesiais (Kanturski et al.,
2017).
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Eulachnus brevipilosus Borner, 1940

Paplite didZiojoje Europos dalyje, ypa¢ kalnuotose vietovése,
introdukuoti Naujojoje Zelandijoje ir Siaurés Amerikoje (Favret et al., 2025).
IS kaimyniy $aliy registruoti Lenkijoje, arealo Siauriné dalis siekia Suomija
(Nieto Nafria et al., 2025).

Daugiausia maitinasi ant Pinus sylvestris ir P. mugo spygliy (Kanturski
et al., 2017). Anot Siy autoriy, Europoje pradininkés pasirodo kovo—balandzio
ménesiais, sparnuotos viviparos daugiausia stebimos geguze ir birzelj,
oviparos ir sparnuoti patinai aptinkami rugséjo—lapkric¢io ménesiais.

Europoje Sie amarai paprastai btina negaustis ir didesnés Zalos nepridaro,
taciau teritorijose, kur yra introdukuoti, sukelia rimtos zalos pusims, ypac
jaunuolynuose, parkuose, gali jas prazudyti (Kanturski et al., 2016). Anot $iy
autoriy, daugiausiai nukencia atveztiniai medziai, taciau pastebéta, kad Sie
amarai introdukcijos areale prisitaiko ir prie vietiniy mitybiniy augaly.

FEulachnus cembrae Borner, 1950

Paplite kalnuotose Austrijos, Bulgarijos, Cekijos, Italijos, Lenkijos,
Makedonijos, Slovakijos ir Sveicarijos vietovése (Kanturski et al., 2017). I3
Lietuvos kaimyniy registruoti Lenkijoje (Nieto Nafria et al., 2025).

Dazniausias $iy amary mitybinis augalas yra Pinus cembra L., taip pat
jie aptinkami ant Pinus strobus L. ir Pinus peuce Griseb. (Kanturski et al.,
2017). Anot S$iy autoriy, Europoje pradininkés pasirodo kovo—balandzio
ménesiais, sparnuotos viviparos daugiausia stebimos geguze ir birzelj,
oviparos ir sparnuoti patinai aptinkami rugséjo—lapkric¢io ménesiais.

Eulachnus nigricola (Pasek, 1953)

Paplite vakary, piety ir vidurio Europoje, taip pat aptikti Turkijoje, Irane
(Favret et al., 2025; Nieto Nafria et al., 2025). IS Lietuvos kaimyniy registruoti
Lenkijoje (Kanturski et al., 2017).

Dazniausiai gyvena ant Pinus nigra, taip pat registruoti ant Pinus
heldreichii H. Christ), P. sylvestris. (Kanturski et al., 2017). Anot $iy
autoriy, Europoje pradininkés pasirodo kovo—balandzio ménesiais,
sparnuotos viviparos daugiausia stebimos geguz¢ ir birzelj, oviparos ir
sparnuoti patinai aptinkami rugséjo—lapkri¢io ménesiais.
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1.2.4. Lietuvoje registruoty ir tikétiny riisiy budinimo raktas

Cia pateikiamas bidinimo raktas, sudarytas i§ Favret et al. (2025)
pateikto viso pasaulio amary, gyvenan¢iy ant Pinus, Picea, Larix, Abies,
Juniperus ir Thuja gen¢iy mitybiniy augaly, bidinimo rakto istrauky, aktualiy
biidinant Lietuvoje registruotas ir tikétinas riisis. Amary biidinimui panaudota
morfologiniy pozymiy schema pateikta Favret et al. (2025); Siam darbui
adaptuota jos versija matoma 2 pav. Bidinimo raktas pritaikytas besparnéms
viviparoms.

Ant Pinus genties augaly gyvenantys Eulachnini tribos amarai

1. — R IV ir R _V suauge tarpusavyje. Aplink sifony angas néra ziedais
issidésciusiy plaukeliy. ... Zr. 2.

— R IV ir R _V atskiri. Aplink sifony angas yra bent vienas plaukeliy
ziedas. ..Zr.7.

2. — Aplink plaukeliy pamatus ant ABD_TERG_1-6 néra tamsiy sklerity.
R _IV+V be pridétiniy plaukeliy. ...Eulachnus cembrae

— Aplink bent dalj plaukeliy pamaty ant ABD _TERG_1-6 yra nedideliy
apvaliy tamsiy sklerity. ...Zr. 3.

3. — ANT III ilgis iki 0,24 mm, plaukeliai ant §io narelio trumpesni nei
0,02 mm. Plaukeliai ant ABD TERG _1-7 trumpi, iki 0,025 mm ilgio, jy ilgis
mazesnis nei sklerity aplink plaukeliy pamatus skersmuo. ...Zr. 4.

— ANT III ilgis didesnis 0,25 mm, plaukeliai ant Sio narelio 0,02—
0,13 mm ilgio. Plaukeliai ant ABD TERG 1-7 ilgesni nei 0,025 mm, jy ilgis
didesnis nei sklerity aplink plaukeliy pamatus skersmuo. ...Zr. 5.

4. — Plaukeliy ant uzpakaliniy kojy blauzdy dorsalinés pusés ilgis daznai
biina didesnis nei $iy blauzdy skersmuo ties viduriu. ABD TERG 1-5
skleritai, i$ kuriy auga plaukeliai, tvarkingai iSsidéste skersinémis eilémis, po
1 eile ant tergito. ....Eulachnus nigricola

— Plaukeliy ant uzpakaliniy kojy blauzdy dorsalinés pusés ilgis yra
mazesnis nei Siy blauzdy skersmuo ties viduriu. ABD_TERG_1-5 skleritai, i§
kuriy auga plaukeliai, iSsidéste padrikai ir skersiniy eiliy neformuoja.
...Eulachnus brevipilosus

5. — Uzpakaliniy kojy blauzdos daugiausia $viesios, iSskyrus tamsias
démeles ties plaukeliy pamatais ir tamsesnj distalinj ketvirtj. LH ANT Il ne
ilgesni nei 0,07 mm. ...Zr. 6.
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— Uzpakaliniy kojy blauzdos daugiausia tamsts, gali biiti tamsesné
proksimaliné pusé. LH ANT III 0,07-0,13 mm. ... Eulachnus rileyi

6. — Plaukeliy ant ABD _TERG_1-6 ilgis 0,03—0,08 mm.

...Eulachnus alticola

— Plaukeliy ant ABD TERG_1-6 ilgis 0,09-0,15 mm.

...Eulachnus agilis

7.—R_V trumpas, kolbos formos, R_V ilgis maziau nei 2 kartus didesnis
nei plotis ties pagrindu. ...Zr. 8.

— R Vilgas ir smailus, durklo formos formos, R_V ilgis bent 2 kartus
didesnis nei plotis ties pagrindu. ...Zr. 9.

8. — R_V ilgis mazesnis nei 0,046 mm, atitinka maziau nei 0,45 R_IV
ilgio. ...Cinara (Schizolachnus) pineti

— R Vilgis didesnis nei 0,046 mm, atitinka daugiau nei 0,45 R_1V ilgio.
....Cinara (Schizolachnus) obscura

9. — ABD TERG 5-7 turi masyvy istisinj arba su pertriikiais sklerita,
kuris uzima daugiau kaip 1 segmenta, apima ir sifonus.

...Cinara (Cinara) brauni

— ABD_TERG_5-7 neturi sklerity arba turi smulkius skleritus aplink
plaukeliy pamatus. ...Zr. 10.

10. — HT I vent atitinka 0,5 ar daugiau HT Il ilgio. ...Zr. 11.

—HT 1 vent atitinka maziau nei 0,5 HT Ililgio. ..Zr. 14.

11. — Ilgiausi plaukeliai ant ABD_TERG 5 buina 0,07-0,08 mm ilgio, jy
ilgis nevirSija arba nezymiai virSija didZiausig plaukeliy pamatus supanciy
sklerity skersmenj. LH ANT III 0,06-0,07 mm, ilgiausi plaukeliai ant
uzpakalinés kojos blauzdos — 0,06—0,09 mm ilgio.

....Cinara (Cinara) piniphila

— Ilgiausi plaukeliai ant ABD_TERG 5 biina 0,06-0,23 mm ilgio, jy ilgis
Jprastai vir$ija didziausig plaukeliy pamatus supanciy sklerity skersmen;.
LH ANT III 0,06-0,21 mm, ilgiausi plaukeliai ant uZpakalinés kojos
blauzdos — 0,07-0,23 mm ilgio. ...Zr. 12.

12. — R IV 1,2-1,5 karto ilgesnis uz HT 1 vent. HT II 1,3-1,6 karto
ilgesnis uz R_IV. HT I dorsalinis Sonas neturi plaukeliy.

...Cinara (Cinara) neubergi

—R IV ilgis atitinka 0,7-1,2 HT I vent. HT II 1,4-2,2 karto ilgesnis uz
R IV. ..Zr. 13.

13. — HT I dorsalinis Sonas turi 4-7 plaukelius. HT I vent 0,2-0,32 mm
ilgio. ANT _V jprastai neturi antriniy rinarijy.

...Cinara (Cinara) pilosa
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— HT I dorsalinis Sonas turi 0—3 plaukelius. HT I vent 0,18-0,26 mm
ilgio. ANT V jprastai turi 1-2 antrines rinarijas. ...Cinara (Cinara) pinea

14. — LH ANT_II ilgis 0,11-0,15 mm, ilgiausiy plaukeliy ant
uzpakalinés kojos blauzdos — 0,17-0,19 mm. R IV turi 4-6 pridétinius
plaukelius. Ant ABD TERG 5 tarp sifony yra 40-50 plaukeliy, ilgiausiy jy
ilgis siekia 0,14—0,18 mm. ...Cinara (Cinara) pinihabitans

—LH ANT Il ilgis 0,025-0,10 mm, ilgiausiy plaukeliy ant uzpakalinés
kojos blauzdos — 0,04—0,13 mm. R IV turi 4-12 pridétiniy plaukeliy. Ant
ABD_TERG 5 tarp sifony yra 3—44 plaukeliai, ilgiausiy jy ilgis siekia 0,005—
0,14 mm. ..7r. 15.

15. — R 1V turi 4-6 pridétinius plaukelius. R_IV ilgis mazesnis nei 0,6 HT 1I
ilgio, kuris siekia 0,27-0,41 mm. ...Cinara (Cinara) hyperophila

— R _IV turi 6-12 pridétiniy plaukeliy. R_1V ilgis didesnis nei 0,6 HT II
ilgio, kuris siekia 0,19—0,36 mm. .Zr. 16.

16. — R IV+V ilgis 0,29-0,38 mm, arba 1,2—-1,5 karto didesnis uz HT II
ilgi. Ant ABD_TERG 5 tarp sifony yra 4-7 plaukeliai, ilgiausiy jy ilgis siekia
0,04-0,11 mm. ...Cinara (Cinara) acutirostris

— R IV+V ilgis 0,20-0,34 mm, tai atitinka 0,9—1,2 HT II. Ant
ABD_TERG 5 tarp sifony yra 3—35 plaukeliai (jei maziau nei 10, ilgiausiy jy
ilgis siekia iki 0,04 mm). ..Zr. 17.

17. — Sklerotizuotos straubliuko stilety griovelio dalies ilgis 1,8-2,2 mm.
ANT VI pt turi 4-7 subapikalinius plaukelius. ABD TERG 5 turi 5-6 labai
trumpus plaukelius, kuriy ilgis siekia iki 0,013-0,030 mm. ...Cinara
(Cinara) nuda

— Sklerotizuotos straubliuko stilety griovelio dalies ilgis 1,0—1,7 mm.
ANT _VI pt turi tik 4 subapikalinius plaukelius. ABD TERG 5 turi 3-17
plaukeliy, kuriy ilgis siekia iki 0,015-0,130 mm.

...Cinara (Cinara) pini

Ant Picea genties augaly gyvenantys Eulachnini tribos amarai

1. — Plaukeliai ant uzpakaliniy kojy blauzdy dorsalinio Sono storoki, Siy
plaukeliy ilgis retai virSija 0,06 mm. Stambiis amarai, kiino ilgis jprastai biina
4,5-6,7 mm. R_1V ilgis didesnis kaip 0,30 mm.

...Cinara (Cinara) piceae

— Plaukeliai ant uzpakaliniy kojy blauzdy dorsalinio Sono ilgesni nei
0,06 mm, jprastai su smailiais galiukais. ....Zr. 2.

2. — Plaukeliai ant uZpakaliniy kojy blauzdy dorsalinio Sono vidurinés
dalies trumpesni nei 0,12 mm. ....7r. 3.
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— Plaukeliai ant uZzpakaliniy kojy blauzdy dorsalinio Sono vidurinés
dalies jprastai bina ilgesni nei 0,12 mm. ...Zr. 5.

3. — ABD TERG 7-8 turi tamsias sklerotizuotas skersines juostas,
kurios kartais gali biiti fragmentuotos. ...Zr. 4.

— ABD TERG 7-8 neturi tamsiy sklerotizuoty skersiniy juosty.

...Cinara (Cinara) curvipes

4. — R_IV+V ilgis mazesnis nei HT II ilgis. R_IV turi 5-9 pridétinius
plaukelius. ...Cinara (Cinara) piceicola

— R _IV+V ilgis didesnis nei HT II ilgis. R IV turi 9-13 pridétiny
plaukeliy. ...Cinara (Cinara) pruinosa (dalis)

5.—HT Il ilgis didesnis uz didziausig SIPH_CONE skersmen;.

...Cinara (Cinara) pilicornis

— HT IIilgis maZesnis uz didziausia SIPH_CONE skersmenj. ...Zr. 6.

6. — Uzpakaliniy kojy Slaunys blyskios per visa ilgj, gali turéti tamsiy
démeliy. Blauzdy plaukeliai ir jy pagrindai tamsts. Aplink pilvelio dorsaliniy
plaukeliy pamatus daznai biina nedideli tamsts skleritai.

...Cinara (Cinara) costata

— Uzpakaliniy kojy §launy distaliné dalis tamsi. Blauzdy plaukeliai ir jy
pagrindai jprastai blyskiis. Aplink pilvelio dorsaliniy plaukeliy pamatus retai
btina nedideli tamsiis skleritai. ...Cinara (Cinara) pruinosa (dalis)

Ant Larix genties augaly gyvenantys Eulachnini tribos amarai

1. — ABD TERG 2-6 turi daug plaukeliy pagrindus supanciy sklerity,
kuriy skersmuo yra bent 5 kartus didesnis uz plauko pagrindo skersmenj. Sie
skleritai biina netaisyklingos formos, jvairaus dydzio, i$sidéste netvarkingai,
daznai susiliej¢. ...Cinara (Cinara) laricis

—ABD TERG_2-6 neturi plaukeliy pagrindus supanciy sklerity arba, jei
turi, Sie skleritai biina apvalis ir jy skersmuo yra ne daugiau kaip 4 kartus
didesnis uz plauko pagrindo skersmenj. ...Zr. 2.

2. —Kino ilgis 4,7-6,1 mm. R_1V ilgis 0,29-0,42 mm. R_1V turi 21-34
pridétinius plaukelius, i$sidéscCiusius keturiomis iSilginémis eilémis.

...Cinara (Cinara) kochiana

— Kiino ilgis mazesnis nei 4,7 mm. R_IV ilgis 0,15-0,25 mm. R_1IV turi
5-11 pridétiniy plaukeliy, i§sidésciusiy dviem isilginémis eilémis.

...Cinara (Cinara) cuneomaculata

36



Ant Abies genties augaly gyvenantys Eulachnini tribos amarai

1. — SIPH CONE skersmuo mazesnis nei 0,3 mm, arba maziau nei tris
kartus didesnis uz SIPH PORE skersmenj.

...Cinara (Cinara) pectinatae

— SIPH_CONE skersmuo didesnis nei 0,3 mm, arba daugiau nei tris
kartus didesnis uz SIPH_PORE skersmenj. ...Zr. 2.

2. — Plaukeliai ant SIPH_CONE yra dvejopo dydzio. Ilgesnieji plaukeliai
daugiau kaip dvigubai ilgesni uz trumpesniuosius plaukelius ir jprastai biina
storesni. ...Cinara (Cinara) confinis

— Plaukeliy ant SIPH CONE ilgiai skiriasi maZziau nei 2 kartus.

...Cinara (Cinara) curvipes

Ant Juniperus genties augaly gyvenantys Eulachnini tribos amarai

1. — UZpakaliniy kojy blauzdos rudos per visa ilgj, tik kartais biina Siek
tiek $viesesné sritis bazalinéje puséje. ...Zr. 2.

— Uzpakaliniy kojy blauzdos $viesios, tamsesni biina tik galai. ...Zr. 4.

2. — Sklerotizuota straubliuko stilety griovelio dalis ilgesné nei 1,25 mm,
tai atitinka daugiau kaip 0,37 viso kiino ilgio. ANT _III turi nuo 0 iki 8 antriniy
rinarijy. ...Cinara (Cupressobium) smolandiae

— Sklerotizuota straubliuko stilety griovelio dalis trumpesné nei 1,25 mm,
arba < 0,34 viso kiino ilgio. ANT _III be antriniy rinarijy. ...Zr. 3.

3. — ANT_V ilgis atitinka 0,85-1,05 ANT VI ilgio. ABD TERG 2
neturi spinopleuraliniy sklerity.  ...Cinara (Cupressobium) mordvilkoi

— ANT _V ilgis atitinka 0,7-0,9 ANT VI ilgio. Ant ABD TERG 2 yra
spinopleuraliniy sklerity.  ...Cinara (Cupressobium) juniperi

4. — Tamsus gali biiti tik blauzdy distaliniai galai (,,keliai* blyskis).

...Cinara (Cupressobium) tujafilina

— Tamsis blauzdy ir proksimaliniai, ir distaliniai galai (,,keliai* tamss).

...Cinara (Cupressobium) cupressi

Ant Thuja genties augaly gyvenantys Eulachnini tribos amarai
1. — Slaunys blyskios, blauzdos istisai blyskios arba turi tamsius tik
distalinius galus. ...Cinara (Cupressobium) tujafilina

— Distaliné $launy dalis ir proksimaliné blauzdy dalis tamsios.
...Cinara (Cupressobium) cupressi
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1.3. Eulachnini tribos amary riiSiy filogenetiniai ry$iai ir sistematika

Eulachnini triba priklauso po$eimiui Lachninae (Sm. Aphididae) (Favret,
2025). D¢l Lachninae pozicijos Aphididae Seimoje néra vieningos nuomoneés.
V. Mamontova (2008) pagal morfologinius ir biologinius pozymius, B. Ortiz-
Rivas, D. Martinez-Torres (2010) pagal amary DNR (mitochondrijy COIl,
ATP6, taip pat branduolio EF-1a ir LWO geny) sekas Lachninae poseimj laiko
primityviausia Aphididae Seimos grupe (3. pav.). Tuo tarpu O. Heie, P.
Wegierek (2009), O. Heie (2015) Lachninae poSeimj laiko jauna grupe,
artimiausia Aphidinae poSeimiui. Anot O. Heie (2015), pirmosios Lachninae
poseimio amary fosilijos priskiriamos tik viduriniajam terciarui, o ankstesnése
nei vélyvojo terciaro uolienose jy fosilijy mazai, prieSingai nei
Drepanosiphinae ir Eriosomatinae poseimiy atstovy fosilijy.

A B

Phylloxeridae Bulachinl | §
------- Lachnini E
— Hormaphidinae s ]
"""" Tramini i
Eriosomatinae | =7 Pterocommatinae 3
& " s Aphidini £
P ! i)
Anoeciinae - Macrosiphini -
<
ST . Calaphidinae
— r— Lachninae " 28
+ Drepanosiphinae §E
o gs
Pterocommatinae - Chaitophorinae |&
Aphidinae Mindarinae
-]
— g Eriosomatini E
Mindarinae ¢+ Fordini E
................ i ]
i i Pemphigini 2
= Thelaxinae W
E ................ Thelaxinae
— Drepanosiphinae Anoeciinae &
: o
- o Cerataphidini ._g
Calaphidinae fudi i =
¢ ¢ Hormaphidini g.
Teenf
H < e £
—_— Chaltophorinae = Nipponaphidini :3

3 pav. Ortiz-Rivas, Martinez-Torres (2010) pateiktos amary filogenijos
schemos. A — pagal O. Heie; B — pagal minétos publikacijos autorius.

Fig. 3. Schemes of aphid phylogeny presented by Ortiz-Rivas, Martinez-
Torres (2010). A — according O. Heie; B — according authors of above
mentioned article.
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Ortiz-Rivas, Martinez-Torres (2010) teigimu, amarai pirmiausia gyveno
ant plikasékliy augaly, paskui apsigyveno ant gaubtasékliy. Taciau Meseguer
et al. (2015); Chen et al. (2016a) duomenimis, Lachninae poSeimio amary
protéviai gyveno ant gaubtasékliy augaly sumedéjusiy daliy, véliau
Eulachnini i$plito ant plikasékliy augaly. Tai galéjo atsitikti kreidos periodo
pabaigoje ar paleocene (Chen et al, 2016a) arba eocene (Meseguer et al.,
2015). Ant plikasékliy augaly Sakny yra apsigyvene ir kai kuriy Stomaphis
Walker, 1870 genties (Lachninae: Stomaphidini) rusSiy amarai, taciau
genetiniai duomenys rodo, kad jie ant plikasékliy jsiktiré nepriklausomai nuo
Eulachnini (Normark, 2000; Chen et al., 2016a). Labiausiai tikétina, kad
Eulachnini tribos amarai pirmiausiai apsigyveno ant Pinus L. genties augaly
(Meseguer et al., 2015; Chen et al., 2016a). E. Jousselin et al. (2013) teigimu,
§iy amary plitimas tarp skirtingy mitybiniy augaly genciy buves nedaznas
reiskinys, vykes pradiniuose plikasékliy evoliucijos etapuose.

TradiciSkai Schizolachnus laikoma atskira gentimi (Heie, 1995;
Albrecht, 2017; Nieto Nafria et al., 2025 ir kt.). Chen et al. (2016a) atlikta
jungtiniy branduolio (EF-1a, LWO) ir mitochondrijy (COI, COII, CytB) geny
seky analizé parodé, kad Schizolachnus atstovy sekos yra jsiterpusios tarp
Cinara genties seky (4 pav., A) ir pasiiilé gentj Schizolachnus laikyti pogenciu
Cinara (Schizolachnus).

Mitochondrijy (COI, CytB) ir branduolio (EF-1a, Aph) ir endosimbionty
Buchnera aphidicola (GroEL ir His) seky masyvo bendra analizé, kurig atliko
Jousselin et al. (2013); Meseguer et al. (2015; 2017); Arnal et al. (2019), taip
pat Chen et al. (2016a) atliktas tyrimas, paremtas jungtiniy branduolio (EF-
lo, LWO) ir mitochondrijy (COI, COIl, CytB) geny sekomis, parodé¢, kad
Cinara (Cinara) pogentis néra monofiletiné grupé (4 pav.), | ja yra jsiterpg
kiti pogenciai: C. (Cupressobium), C. (Schizolachnus) ir C. (Cedrobium).
Cinara genties filogenetiniuose medziuose issiskiria dvi klados, vienoje jy yra
Cinara (Cupressobium) pogentis su kai kuriomis Cinara (Cinara) pogenc¢io
rusimis, o kitoje — dauguma Cinara (Cinara) pogencio rusiy su Cinara
(Schizolachnus) ir Cinara (Cedrobium) pogenéiy atstovais (Chen et al.,
2016a; Meseguer et al., 2017).

V. Mamontova (2008) teigé, kad, Lachninae poSeimio, jskaitant
Eulachnini tribg, morfologiniy pozymiy evoliucija vyko $iomis kryptimis:

— galvos epikranialinés sitlés iSnykimas;

— paprasty akiy (triomatidijy) susiliejimas su sudétinémis akimis;

— straubliuko IV ir V nareliy susiliejimas;

— plaukeliy ant jvairiy kiino daliy skai¢iaus mazéjimas;

— plaukeliy formos kitimas nuo ilgy plony SeriSky link trumpesniy,
storesniy ir kitokiy formy;
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—uzpakalinés kojos letenélés I narelio trumpéjimas ir Il narelio ilgéjimas;

— sifony kiigiy sklerotizacijos redukcija;

— papildomy struktiiry, tokiy kaip sklerotizacijos Ziedo aplink anteny

pirmines rinarijas i§sivystymas;

— priekiniy sparny medialinés gyslos atSaky maz¢&jimas;

— besparniy patiny atsiradimas;
— sezoninés migracijos atsiradimas.
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:,:stosmuo 27377 C. prudiiviriohs - brauni
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16505 C. alba (Picea) r.i:comks
0106'6‘;?1318 i -pi i
28822 | (Metasequoia) pilicormis

1854810 njafiling I Cupr e-
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———oarnoan0, 29151 | ;Lm,, (Cedius) I g?::;:m

——————25103 C. pmaa\e (Pw:as}
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5300 98/~
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47074
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nuda

pini.
pini
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~maghrebica
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~ Jjuniperi
L ;JJereprgmi I C
s

fresai
tujafilina
confiris
grande
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upre-
sobium

1001 oorioo— 16155 C. formosana occidentalis
G Baﬁz, 6 | (Pirnus) occidentalis :
s 00 1 occidentalis Cl' nara
!C pinea (Pinus) occidentalis

—engelmaniensis
pecﬁnaiae

Jou 5 2756 | C Piniphia. (Pinus)

4 pav. Neatitikimai tarp klasifikacijos ir molekulinés filogenijos
Eulachnini triboje. Filogenetiniy medziy fragmentai: A — Chen et al. (2016a)
(COI+ COIl + CytB + EF-1a.+ LWO; ML); B — Jousselin et al. (2013) (COI
+ CytB+ EF-1a+ Aph + GroEL + His; Bl). Pogenciy pavadinimus pridéjo §io
darbo autorius.

Fig. 4. Discrepancies between classification and molecular phylogeny of
the aphid tribe Eulachnini. Fragments of phylogenetic trees presented by: A —
Chen et al. (2016a) (COI + COIl + CytB + EF-1o.+ LWO; ML); B — Jousselin
et al. (2013) (COI + CytB + EF-1a + Aph + GroEL + His; BI). Names of
subgenera added by the author of this work.
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Neatsiejama biologinés sistematikos dalis yra rasiy iSskyrimas ir
atpazinimas. Tarp Lietuvoje gyvenanciy Eulachnini tribos atstovy nustatyti
trys §iuo atzvilgiu probleminiai rusiy kompleksai. Jie iSsamiai pristatomi 1.4
poskyryje. Biologine rGisimi laikoma tarpusavyje besikryZzminanciy
populiacijy bendrija (reprodukciskai izoliuota nuo kity analogisky bendrijy),
kuri gamtoje uzima specifing ekologine nisg (Mayr, 1982). R. Rakauskas
(2000; 2003) rusj apibrézia Siais aspektais:

- Rasis yra ekologinis vienetas. Rusis uzima tam tikra ekologing nisa.
Visos jos populiacijos turi raSiai biidingas adaptacijas, leidzian¢ias gyventi
Sioje ekologinéje niSoje. Kartu kiekviena populiacija gali turéti populiacines
adaptacijas, kurias lemia jos ekologinés subniSos specifika.

- RasSis yra morfologinis (placigja prasme) vienetas. Specifinés riisies
adaptacijos susijusios su morfologinémis, anatominémis, fiziologinémis,
citogenetinémis, biocheminémis, imunologinémis ir kt. organizmo sandaros
ypatybémis, kuriomis pasizymi tik tos rasies atstovai.

- Ri@Sis yra genetinis vienetas. Kiekvienos riSies ekologing ir
morfologing specifika uztikrina tos ruSies genofondo specifika. Rusiai
budingos adaptacijos turi buti fiksuotos geny lygmenyje ir paveldimos.

- Rasies, kaip dinaminés populiacijy sistemos, samprata padeda suvokti
ir tirti evoliucijos procesus. Populiacija laikoma elementariu evoliucijos
vienetu — maziausia individy grupe, turinéia savarankiSkos evoliucijos
potenciala.

RiiSiy iSsiskyrimg, arba naujy rusSiy susidarymg, lemia reprodukciné
izoliacija, kai individai negali sékmingai susiporuoti ir susilaukti vaisingy
palikuoniy (Cabej, 2012). Alopatrinj atskiry riiSiy susidaryma salygoja
geografiné izoliacija, kurig gali lemti geografiniy barjery atsiradimas arba
naujos izoliuotos populiacijos jsikiirimas naujai uzimtoje teritorijoje (Cabe;j,
2012; Meseguer et al., 2015). Atskiros riiSys gali atsirasti ir simpatriskai
(nesant geografinés izoliacijos). Naujos amary rusys gali susidaryti dél
mitybinés specializacijos ar vystymosi cikly iSsiskyrimo (Guldemond, 1990).
Eulachnini tribos atveju svarbiis biologiniai faktoriai yra mitybinio augalo
rusis, uzimama augalo dalis (mikrostacija) ir sezoninés migracijos tarp
skirtingy augalo daliy buvimas arba nebuvimas (Favret, Voegtlin, 2004;
Jousselin et al.,2013; Durak et al., 2014).

Amary riiSies nustatymas pagal morfologinius pozymius yra
problematiskas dél sudétingo vystymosi ciklo, polimorfizmo, ekologinio
plastiskumo ir konvergentinés evoliucijos (Jousselin et al., 2013; Lee et al.,
2017; Zhu et al., 2017; Dalstein et al., 2019; Liu et al., 2020). Sias problemas
eliminuoja rusiy nustatymas pasitelkiant vadinamajj ,,DNR barkodingg®,
kuriam gyviiny karalystéje jprastai naudojama mitochondrinio COI geno
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daliné seka (Hebert et al., 2003). Pagal ja galima ne tik atpazinti amary ir kity
gyviny riisis (Foottit et al., 2008; Zurovcova et al., 2010; Coeur d‘acier et al.,
2014; Hebert et al., 2016; Zhu et al., 2017; Yang et al., 2018), bet ir atskirti
morfologiskai nesiskiriancias (dvynines) rasis (angl. cryptic species)
(Rakauskas, Basilova, 2013; Rebijith et al., 2013; Chen et al., 2016b; Lee et
al., 2017; Kanturski et al., 2018; Li et al., 2020) bei tai paciai rusiai priskirti
individus, kurie pasizymi fenotipiniu plastiSkumu ar kintamumu vystymosi
ciklo eigoje (Waugh, 2007; Pecnikar, Buzan, 2014; Lee et al., 2017).

COI geno daliné seka pritaikoma sprendziant, kurias morfologines riisis
reikéty sujungti, o kurias iSskirti; Siuo tikslu remiamasi genetinés risies
koncepcija (Ross et al., 2010; Ebong et al., 2016; Zhu et al., 2017; Liu et al.,
2020.) Genetiné rusis — genetiskai panaSiy ir tarpusavyje besikryzminanciy
populiacijy grupé, genetiskai izoliuota nuo kity analogisky grupiy (Baker,
Bradley, 2006). Siekiant apibrézti labiausiai tikétinas genetinés riiies ribas,
i§skiriamos molekulinés grupés (angl. molecular operational taxonomic unit,
MOTU) — grupés individy, turinCiy panasias barkodinés DNR sekas (Blaxter
et al., 2005). Laikoma, kad tos pacios riiSies DNR sekos skiriasi maziau nei
skirtingy rusiy DNR sekos (Querez, 2007; Zhou et al., 2007; Zhu et al., 2017).
Dél slenkscio, skirianc¢io viduriiSinius ir tarpriSinius genetinius skirtumus,
reikSmés gali apsispresti ir pats tyréjas (Zhu et al., 2017). Sutartine riba tarp
amary ir kity vabzdziy vidurt$iniy ir tarprusiniy COI geno dalinés sekos
skirtumy laikomas 2 % skirtumas (Foottit et al., 2009; Zhu et al., 2017; Li et
al., 2020).

Taip pat sukurti metodai, kurie DNR seky masyva arba filogenetinj medj
suskirsto j panasiy seky grupes (molekulines grupes). Jie remiasi principu, kad
genetinés rusies viduje (kai tarp individy vyksta geny mainai) sekos panasios,
tuo tarpu rusims iSsiskyrus (nutrikus geny mainams, atsiradus genetinei
izoliacijai) stebimas Suoliskas skirtumy tarp DNR seky padidéjimas (Ahrens
et al., 2016; Luo et al., 2018; Dalstein et al., 2019). Amary (Lee et al., 2017;
Zhu et al., 2017; Thery et al., 2018; Li et al., 2020) ir kity vabzdziy (Ebong et
al., 2016; Dalstein et al., 2019) tyrimuose naudojama trijy metody
kombinacija: Automated Barcode Gap Discovery (ABGD) (Puillandre et al.,
2012), Generalized Mixed Yule Coalescent (GMYC) (Pons et al., 2006;
Fujisawa, Barraclough, 2013) ir Poisson Tree Processes (PTP) (Zhang et al.,
2013).

ABGD metodas remiasi genetiniais atstumais tarp DNR seky ir aptinka
barkodinj tarpg, (angl. barcoding gap), kuris skiria labiausiai tikétinus
vidur@isinius ir tarpriiSinius genetinius atstumus (Puillandre et al., 2012). Kiti
du metodai remiasi filogenetiniu medZiu ir randa labiausiai tikéting slenkstj
tarp Sio medzio Saky ilgiy, atitinkanciy vidur@iSinj kintamuma ir rasiy
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i8siskyrima (Pons et al., 2006; Zhang et al., 2013). GMYC analizei reikalingas
visi§kai dichotominis ultrametrinis medis, sugeneruotas taikant molekulinj
laikrodj (Pons et al., 2006; Fujisawa, Barraclough, 2013). PTP metodas
laikomas paprastesniu, jis remiasi vien tikétinu pakaity skai¢iumi ir
molekulinis laikrodis jam nereikalingas (Zhang et al., 2013).

Skirtingais molekuliniy metodais gauty rezultaty patikimumui palyginti
naudojamas atitikimo santykio (angl. Match Ratio (MR)) skai¢iavimas
(Ahrens et al., 2016; Dalstein et al., 2019). Jis apskai¢iuojamas pagal formulg:
(2xNmatch)/(Nmol+Nmor). Joje Nmor yra bendras morfologiniy risiy
skai¢ius; Nmol — molekuliniy grupiy skaicius; Nmatch — atvejy, kai
morfologiné riiSis tiksliai atitinka molekuling grupe, skaiCius. Atitikimo
santykio reikSmé sumazéja tiek tais atvejais, kai morfologiné riisis iSskaidoma
1 dvi ar daugiau molekuliniy grupiy, tiek tais atvejais, kai molekuliné grupé
apjungia bent dvi morfologines rtsis; kuo daugiau tokiy atvejy, tuo modelis
prastesnis (Ahrens et al., 2016). Tinkamiausiu laikomas metodas, kurio
atitikimo santykis didZiausias, t.y., didziausia dalis molekuliniy grupiy tiksliai
atitinka morfologines rtsis (Dalstein et al., 2019).

1.4. Probleminiai Eulachnini tribos rusiy kompleksai

1.4.1. Cinara (Cinara) pinea, C. (C.) piniphila ir C. (C.) pilosa ruisiy
kompleksas

Sj probleminj rasiy kompleksa, sudaryta i trijy rasiy (Cinara (Cinara)
pinea, C. (C.) piniphila ir C. (C.) pilosa), i$skyré §io darbo autorius. Su Siuo
rusiy kompleksu susijusios Sios problemos:

- Morfologiniai skirtumai tarp C. (C.) pinea ir C. (C.) piniphila
(Mamontova, 2012), taip pat tarp C. (C.) pinea ir C. (C.) pilosa gali buti
nepatikimi (Favret et al., 2025).

- Duomeny bazése GenBank ir BOLD pateikta mazai C. (C.) piniphila
DNR seky (tik dviejy méginiy i§ Kinijos), o C. (C.) pilosa DNR seky
nepateikta visai.

- Chen et al. (2012) ir Arnal et al. (2019) pateiktose dendrogramose
C. (C.) pinea ir C. (C.) piniphila COI geno dalinés sekos neissiskiria.

- C. (C) pilosa ir C. (C.) piniphila biologija nepakankamai iStirta
(Binazzi, Scheurer, 2009; Favret et al., 2025).

C. (C) pilosa paplite Siaurés, vidurio ir ryty Europoje, registruoti

Ispanijoje, Italijoje, vakary Sibire (Favret et al., 2025). Europoje néra dazni
(Binazzi, Scheurer, 2009). C. (C.) pinea paplite visoje Europoje, Sakartvele,
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Kazachijoje, Ryty Sibire, Kinijoje, introdukuoti Siaurés Amerikoje (Favret et
al., 2025). C. (C.) piniphila paplite Siaurés, vidurio ir piety Europoje, Turkijoje
ir Kinijoje (Favret et al., 2025).

C. (C)) pinea, C. (C.) piniphila ir C. (C.) pilosa, yra amarai, gyvenantys
ant Pinus genties augaly; visy trijy riiSiy pagrindinis mitybinis augalas yra
Pinus sylvestris. (Favret et al., 2025). Placiausiu mitybiniy augaly spektru
pasizymi C. (C.) pinea, jie taip pat registruoti ant P. banksiana Lamb., Pinus
contorta Douglas, Pinus densiflora Siebold & Zucc., Pinus halepensis Mill.,
P. kesiya Royle ex Gordon, Pinus massoniana Lamb., Pinus montezumae
Lamb., Pinus mugo Turra, Pinus nigra J. F. Arnold, Pinus pinaster Aiton,
Pinus pinea L., Pinus ponderosa Douglas ex C. Lawson, Pinus resinosa Sol.
ex Aiton, Pinus rigida Mill, Pinus sibirica Du Tour (Holman, 2009;
Mamontova, 2012; Albrecht, 2017).

Kity dviejy riisiy mitybiniy augaly spektras siauresnis. C. (C.) pilosa, be
P. sylvestris, registruoti ant P. mugo ir P. nigra (Holman, 2009; Albrecht,
2017), C. (C.) piniphila — ant Pinus tabuliformis Carr. (Holman, 2009; Favret
et al., 2025).

Albrecht (2017); Favret et al. (2025) duomenimis, C. (C.) pinea ir C. (C.)
pilosa aptinkami ant tigliy ir 1 mety amziaus Sakeliy, o C. (C.) piniphila — ant
figliy ir 1-2 mety amziaus Sakeliy. C. (C.) pilosa budingiausi brandiems
(Favret et al., 2025) ir nusilpusiems (Mamontova, 2012; Favret et al., 2025)
medziams. C. (C.) pinea daugiausiai zalos padaro jaunoms pusaitéms
(Mamontova, 2012). A. Albrecht (2017) duomenimis, C. (C.) piniphila
budingi pusims, augan¢ioms ant smélio kopy, o C. (C.) pinea ir C. (C.) pilosa
aptinkami ant pusy, kurios auga jvairiose buveinése.

C. (C.) pinea vystymosi ciklas pilnas, amfigoniné generacija (oviparos ir
sparnuoti patinai) Europoje aptinkami rugpjucio—lapkri¢io ménesiais
(Binazzi, Scheurer, 2009). C. (C.) piniphila mazai istirti, jy gyvenimo ciklas
ir amfigoninés morfos nezinomi (Favret et al., 2025). C. (C.) pilosa yra
nedazna riiSis, kurios biologija mazai zinoma (Binazzi, Scheurer, 2009). I§
lytiniy morfy registruotos tik oviparos (Favret et al., 2025). Jos aptinkamos
rugséjo—spalio ménesiais (Binazzi, Scheurer, 2009).
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1 lentelé. Cinara (Cinara) pinea ir C. (C.) piniphila skiriamieji
morfologiniai poZymiai.
Table 1. Morphological characters distinguishing Cinara (Cinara) pinea

ir C. (C.) piniphila.

PoZymis C. (C.) pinea | C. (C.) piniphila | Saltinis
LH _ANT III, pm 60-210 60-70 Favret et al.
(2025)

LH _ABD_TERG 5, | 60-230 70-80 Favret et al.
um (2025)

>90 <90 Heie (1995)

Tgi <100 Albrecht (2017)
LH ABD TERG 5 | >1 <l Favret et al
ir ABD TERG 5 (2025)
didZiausio sklerito
apie plaukelj
skersmens santykis
UZpakalinés kojos 70-230 60-90 Favret et al
blauzdos LH, pum (2025)
Uzpakalinés kojos <1 ~2 Albrecht (2017)
blauzdos skersmens
ir LH santykis
Uzpakalinés kojos Statmeni Priglude Albrecht (2017)
blauzdos plaukeliy
padétis

Morfologiniai pozymiai, pagal kurios galima C. (C.) piniphila atskirti
nuo C. (C.) pinea, nurodyti 1 lenteléje. Nuo pastaryjy rasiy C. (C.) piniphila
skiriasi trumpesniais anteny, pilvelio tergity ir uzpakaliniy blauzdy
plaukeliais. 2 lenteléje nurodyti poZymiai, skiriantys C. (C.) pilosa nuo C. (C.)
pinea. Skirtinguose amary biidinimo raktuose pateikti skirtingi HT I vent
ilgiy intervalai. Sio narelio ilgis nuo 230 iki 270 um, gali biiti priskirtas tiek
C. (C.) pinea, tiek C. (C.) pilosa. Favret et al. (2025) naudojami pozymiai C.
(C.) pinea ir C. (C.) pilosa atskirti paremti Danielsson (1987) paskelbtu
tyrimu. Anot Favret et al. (2025), $ie poZymiai gali biiti efektyviis ne visose
populiacijose. V. Mamontova teigia, kad tiek C. (C.) pinea, tick C. (C.)
piniphila morfologija yra variabili, ir skirtumai tarp Siy rasSiy gali buti
nepatikimi.
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2 lentelé. Cinara (Cinara) pilosa ir C. (C.) pinea skiriamieji
morfologiniai poZymiai.

Table 2. Morphological characters distinguishing Cinara (Cinara) pilosa
ir C. (C.) pinea.

PoZymis C. (C.) pilosa | C. (C.) pinea | Saltinis
HT 1 ventilgis, 230-320 180-260 Favret et al.
pum (2025)
>260 180-260 Heie (1995)
280-330 230-270 Binazzi,
Scheurer (2009)
HT Idorsalinio 4-7 0-3 Heie (1995);
Sono plaukeliy Favret et al.
skaicius (2025)
ABD_TERG 5 25-40 <20 Binazzi,
sklerity apie Scheurer (2009)
plaukeliy pamatus
skaiCius
ABD TERG 5 >50 % ? Albrecht (2017)

plaukeliy, aplink
kuriy pamatus yra
skleritai, dalis

ANT V antriniy 0; retai 1 1-2; retai 0 Favret et al.
rinarijy skaicius (2025)
Slauny ir blauzdy Sviesios, su Didzioji dalis | Heie (1995)
proksimaliniy daliy | tamsiomis tamsi, jprastai | Mamontova
i§vaizda démémis be démiy (2012)
Skleritai aplink Yra Néra Mamontova
plaukelius ant (2012)

pilvelio sternity

Duomeny bazése GenBank ir BOLD, be Sio tyrimo medziagos, jokiy
C. (C.) pilosa DNR seky nebuvo. Jose taip pat patalpintos vos dviejy C. (C.)
piniphila riSies amary, surinkty Kinijoje, DNR (COI, COIl, CytB, EF-la,
LWO) sekos. Siy amary COI geno daliniy seky analizé (NJ metodu), pateikta
Chen et al. (2012) rodo, kad jos neissiskiria i§ C. (C.) pinea seky masyvo. I§
Siy C. (C.) piniphila méginiy i$skirtos COI sekos neissiskiria i§ C. (C.) pinea
COI seky ir Arnal et al. (2019) NJ metodu atliktoje analizéje (5 pav.).
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A Cpinea15835 B 3377 pinea
C.pinea 22776 835480948_KR045023_C_pinea_CNC#HEM054350
C.pinea 22774 683478313 _JX034939C_piniphila_ZMIOZ_15921
C.pinea 22767 683478311_JX034937C_piniphila_ZMIOZ_15766
F—EpRtag ZET ZMIOZ_17644pinea2012
gz:;:: f?;g; 537844971_KC201787_C_pinea_ZMIOZ27764
£ pinee 22766 ZMIOZ_16610pinea2012
a {‘—C.pineaﬁ?:u ZMIOZ_17688pinea2012
C.pinea 22768 o B _
C pinea 17743 835468061_KR042056_C_pinea_ CNC#HEMO071251
C.piniphila 15766 2830 pinea
C.pinea 17961 2810 pinea
C.pinea 17688 2265 pinea
C.pinea 17568 2163 pinea

C.piniphila 15921
5 pav. Chen et al. (2012) (A) ir Amal et al. (2019) (B) pateikty
filogenetiniy medziy (COI; NJ) fragmentai.
Fig. 5. Fragments of phylogenetic trees (COI; NJ) presented by Chen et
al. (2012) (A) and Arnal et al. (2019) (B)

1.4.2. Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa
rusiy kompleksas

Sig problemine trijy risiy grupe isskyré $io darbo autorius. Nustatyti
tokie probleminiai $ios grupés aspektai.

- Pastebéta tarpusavio priesStaravimy tarp skirtingy amary btdinimo
rakty dél Cinara (Cinara) piceicola ir C. (C.) pruinosa skiriamyjy pozymiy.

- Duomeny bazése GenBank ir BOLD nebuvo jokiy C. (C.) piceicola
DNR seky.

- Jousselin et al. (2013) duomenys rodo, kad C. (C.) pilicornis ir C. (C.)
pruinosa sudaro po kelias molekulines grupes. Tai rodo galimg dvyniniy rasiy
egzistavima.

- Sio tyrimo metu atlikus molekuling filogeneting analize nustatyta, kad
dalis C. (C.) pilicornis risiai priskirty COI geno daliniy seky, naudoty
Jousselin et al. (2013), atitinka Sio tyrimo metu i$skirtas C. (C.) piceicola COI
sekas.

C. (C.) piceicola rusies amarai paplite Siaurés, vidurio ir vakary
Europoje, tai pat aptikti Irane, Kazachijoje, Kinijoje (Favret et al., 2025). C.
(C.) pilicornis paplite visoje Europoje, Islandijoje, Irane, Kazachijoje,
Indijoje, Kinijoje, Japonijoje, introdukuoti Australijoje, Naujojoje
Zelandijoje, Siaurés ir Piety Amerikoje (Favret et al., 2025). C. (C.) pruinosa
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paplite didziojoje Europos dalyje, Turkijoje, Irane, Kazachijoje, Sibire,
Japonijoje, Siaurés Amerikoje, introdukuoti ir Piety Amerikoje (Favret et al.,
2025).

Visy trijy rasiy (C. (C.) pruinosa, C. (C.) pilicornis ir C. (C.) piceicola)
amarai gyvena ant jvairiy Picea genties augaly rusiy (Holman, 2009; Favret
et al., 2025) C. (C.) pilicornis pavasarj gyvena ant pernyksciy Sakeliy, o nuo
vasaros pradzios — ant Siymeciy tgliy. (Binazzi, Scheurer, 2009). C. (C.)
pruinosa pavasarj gyvena ant Sakeliy, paskui aptinkami stiebo apacioje arba
ant Sakny (Favret et al. (2025). Rudenj amfigoninés generacijos atstovai
pakyla iki Sakeliy, kur susiporuoja ir padeda kiausinélius (Mamontova, 2012).
Duomenys apie C. (C.) piceicola mikrostacijas yra priestaringi. Anot Binazzi,
Scheurer (2009), Sie amarai Europoje pavasarj gyvena ant Sakeliy, vasara
aptinkami ant kamieny ir story Sakny, o rudenj vél pasiekia Sakeles ir Sakas,
kur padeda kiauSinélius. O. Heie (1995) duomenimis, Skandinavijoje vasariné
C. (C.) piceicola migracija nenustatyta. Albrecht (2017) duomenimis i$
Suomijos, Sie amarai gyvena ant Sakeliy ir Saky, o vasarg — ir ant poZeminiy
daliy.

Visoms trims amary risims biidingas pilnas vystymosi ciklas, tik C. (C.)
pruinosa pietiniuose regionuose, kur Svelnesnés ziemos, gali pereiti nepilng
vystymosi cikla ir ziemoti ant Sakny (Binazzi, Scheurer, 2009; Favret et al.,
2025). C. (C.) pilicornis oviparos ir patinai sutinkami ant figliy, patinai
sparnuoti (Mamontova, 2012). C. (C.) piceicola amfigoninés generacijos
atstovai sutinkami ant Sakeliy ir Saky, patinai besparniai (Binazzi, Scheurer,
2009). Tiek C. (C.) piceicola, tiek C. (C.) pilicornis budingas ankstyvas
amfigoninés generacijos pasirodymas vasarg ir reiskinys, kai ta pati vivipara
susilaukia ir partenogenetiniy gyvagimdziy, ir lytiSkai besidauginanciy
palikuoniy (Mamontova, 2012). C. (C.) pruinosa amfigoniné generacija
aptinkama rugséjj—spalj, budingi sparnuoti patinai (Binazzi, Scheurer, 2009;
Favret et al., 2025). Tac¢iau Japonijoje (Inouye, 1936) ir Danijoje (Heie, 1995)
registruoti besparniai patinai.

ISskiriami du C. (C.) pruinosa porusiai — C. (C.) pruinosa pruinosa ir
C. (C) pruinosa ezoana (Inouye, 1936). A. Binazzi, S. Scheurer (2009)
duomenimis, pirmasis porii$is paplitgs Europoje, Pietvakariy Azijoje ir
Siaurés Amerikoje, antrasis — Viduringje ir Ryty Azijoje. C. (C.) pruinosa
ezoana porisiui budingi trumpi plaukeliai (Inouye, 1970; Favret et al., 2025).
Taciau Favret et al. (2025) pazymi, kad ir Europoje gyvenantiems C. (C.)
pruinosa rusies amarams biidingas Zymus plaukeliy ilgio variabilumas.
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3 lentelé. Cinara (Cinara) piceicola, C. (C.) pilicornis it C. (C.) pruinosa
skiriamieji pozymiai, nurodyti skirtinguose Saltiniuose.

Table 3. Characters distinguishing Cinara (Cinara) piceicola, C. (C.)
pilicornis ir C. (C.) pruinosa, presented in different publications.
PoZymis C () C. (C) C. (C)
Dpiceicola | pilicornis | pruinosa

Heie (1995)

R IV+V/HT II <0,98 <0,98 >1
SIPH_CONE plaukeliy eiliy 14 14 5-7
skaiCius

Skersiné sklerotizuota juosta ant Yra Néra ?

ABD TERG_7-8

LH ANT III/ ANT III bd 1,0-2,6 2,5-4,9 ?

R _IV antriniy plaukeliy skaiCius 6-10 4-6 ?

LH pilvelio dorsalinéje puséje, 60-110 130-210 100-140 ar
ilgis, pm maziau

Galinés kojos blauzdos LH ilgis, 70-110 160-190 | 70-100
pum
Binazzi, Scheurer (2009)

LH pilvelio dorsalinéje pus¢je <80 (80—-180] | (80-180]
ilgis, pm

Sklerotizuotos juostos ant ? Néra Yra
ABD TERG 1,2,7,8

SIPH_CONE skersmuo, um ? <400 >600

R IV antriniy plaukeliy skaiCius ? 4-6 9-11
Favret et al. (2025)

UZpakalinés kojos blauzdos <120 >120 >120 arba
dorsalinio Sono LH ilgis, pm <120

R IV+V/HT 1 <1 ? >1

R_IV antriniy plaukeliy skai¢ius 5-9 ? 9-13
SIPH CONE /HT 1I ? <1 >
Dransfield, Brightwell (2025)

R_IV+V/HT II ? ? 1,1-1,5
Uzpakalinés kojos blauzdos <120 >120 >120
dorsalinio Sono LH ilgis, um

SIPH CONE /HT 1I ? <1 >1
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99/1 |2806 pruinosa Picea sp KZ-Almaty

1001 2804 pruinosa KZ-Almaty
1001 __. 661 pruinqsa Picea Fr-Midi Pyrenees
o . 2726 pruinosa Pice: Fr-LR
2883 pruinosa | uUs-CoO
2909 pruinosa uUs-CO
3031 pilicornis Fice: US-WA
2674 pilicornis Fice Fr-LR
— 2984 pilicornis Fice 1sis US-CA
758 pilicornis ) Fr-Alsace
100t W 3006 pilicornis US-OR
2992 pilicornis US-CA
3023 pilicornis US-WA
10011 745 pilicornis Fr-Alsace
746 pilicornis P Fr-Alsace
2805 pilicornis Picea KZ-Almaty
2769 pilicornis Picea Fr-PACA
KZ-Almaty

— 100y | 2826 pilicornis Picea sp.
- |2188 pilicomis Picea sp KZ-Almaty
2811 pilicornis Picea sp KZ-Almaty

6 pav. Jousselin et al. (2013) pateikto BI filogenetinio medzio (COI +
CytB+ EF-1a+ Aph + His + GroEL) fragmentas. Molekulinés grupés isskirtos
GMYC metodu.

Fig. 6. A fragment of a BI phylogenetic tree (COI + CytB + EF-1a + Aph
+ His + GroEL) presented by Jousselin et al. (2013). MOTUs delimited along
with GMYC.

Skirtinguose $altiniuose minimi C. (C.) piceicola, C. (C.) pilicornis ir C.
(C.) pruinosa skiriamieji poZymiai nurodyti 3 lenteléje. Matyti, kad juose
pateikiama priestaringa informacija dél plaukeliy ilgiy. Europai pritaikytame
btudinimo rakte (Binazzi, Scheurer, 2009) grieztai nurodoma, kad C. (C.)
piceicola ilgiausi pilvelio dorsaliniai plaukeliai yra ne ilgesni nei 0,08 mm.
Tuo tarpu Siaurés Europai pritaikytame badinimo rakte (Heie, 1995) Sie
plaukeliai néra minimi kaip skiriamasis pozymis. Taciau rasies apraSyme
paminéta, kad C. (C.) piceicola pilvelio dorsaliniy plaukeliy ilgis gali siekti
iki 0,11 mm. D. Bitanijai pritaikytoje amary duomeny bazéje (Dransfield,
Brightwell, 2025) nurodoma, kad C. (C.) pruinosa ilgiausi uzpakalinés kojos
blauzdos iSorinés pusés plaukeliai turi biiti ilgesni kaip 0,12 mm. Tuo tarpu
0. Heie (1995) siy plaukeliy irgi nenurodo kaip skiriamojo poZymio. Taciau
rusies apraSyme mini, kad C. (C.) pruinosa uzpakalinés kojos blauzdos
iSorinés pusés plaukeliy ilgis siekia vos 0,07-0,10 mm.

Duomeny bazése GenBank ir BOLD nebuvo patalpinta jokiy C. (C.)
piceicola DNR seky. Jousselin et al. (2013) atlikto molekuliniy grupiy
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apibrézimo GMYC metodu rezultatai rodo, kad C. (C.) pilicornis ir C. (C.)
pruinosa sudarytos i$ atitinkamai 3 ir 4 molekuliniy grupiy (6 pav.). Anot
Jousselin et al. (2013), dauguma C. (C.) pilicornis méginiy (i§ JAV,
Pranciizijos ir Kazachijos) priskirti vienai molekulinei grupei; vienas méginys
i§ Pranctizijos ir trys méginiai i§ Kazachijos priskirti dviems atskiroms
molekulinéms grupéms. Pagal minétg Jousselin et al. (2013) analize, C. (C.)
pruinosa atveju vienai molekulinei grupei priskirti méginiai i§ Kazachijos, dar
vienai — méginiai i§ Pranctzijos, o méginiai i§ JAV - dar dviems
molekulinéms grupéms.

1.4.3. Cinara (Schizolachnus) pineti ir C. (S.) obscura rusiy kompleksas

Heie (1995) ir Favret et al. (2025) teigimu, nesutariama, ar Cinara
(Schizolachnus) pineti ir C. (S.) obscura yra atskiros riisys, ar tos pacios riisies
portsiai. C. (S.) pineti ir C. (S.) obscura atskiromis raSimis laiko Heie (1995);
Mamontova (2012); Albrecht (2017); Favret et al. (2025); Favret (2025);
Nieto Nafria et al. (2025). Siy ri§iy neiSskiria Szelegiewicz (1968);
Klimaszewski, =~ Wojciechowski  (1976); Osiadacz, Halaj (2009),
Wojciechowski et al. (2015).

C. (S.) obscura paplite vidurio ir piety Europoje, D. Britanijoje,
Ukrainoje, taip pat Kazachijoje, ryty Sibire ir Kinijoje, aptikti ir Siaurés
Amerikoje (Skvarla et al., 2017; Favret et al., 2025; Nieto Nafria et al., 2025.).
C. (S.) pineti pladiai paplite¢ Europoje, taip pat Kazachijoje, ryty Sibire ir
Kinijoje (Favret et al., 2025)

4 lentelé. Cinara (Schizolachnus) obscura ir C. (S.) pineti skiriamieji
poZymiai.

Table 4. Characters distinguishing Cinara (Schizolachnus) obscura and
C. (S.) pineti

PoZymis C. (8.) obscura | C. (S.) pineti Saltinis

R Vilgis, pm >46 <46 Favret et al
(2025)

R Vilgis/plotis | ~1,5 ~1 Albrecht (2017)

R Vilgis / R IV | >0,46 <0,45 Favret et al

ilgis (2025)
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O. Heie (1995) kaip Siy rusiy skiriamagjj pozZymj mini mitybine
specializacija: C. (S.) pineti maitinasi ant Pinus sylvestris arba P. mugo
spygliy, o C. (S.) obscura — ant P. nigra spygliy. Tac¢iau Holman (2009),
Mamontova (2012) ir Albrecht (2017), mini, kad abiejy rasiy amarai gali
gyventi ir ant P. sylvestris, ir ant P. nigra.

P. nigra natiiraliai paplite piety, pietry¢iy Europoje ir Mazojoje Azijoje
(Navasaitis, 2008). Sios riidies natiiralus arealas i§ esmés nepersidengia su P.
sylvestris ir P. mugo arealu, taigi C. (S.) pineti ir C. (S.) obscura populiacijos
anksciau buvo izoliuotos dél geografiniy klitciy (Kaszyca-Taszakowska et
al., 2019). Taciau dabartinis $iy augaly paplitimg paveiké zmogaus veikla, kai
P. nigra ir P. sylvestris su P. mugo sodinami praktiskai visoje Europoje kaip
misko ir dekoratyviniai augalai, todél jy arealai émé persidengti. (Navasaitis,
2008; Kaszyca-Taszakowska et al., 2019). C. (S.) obscura introdukuoti dalyje
Europos (Kaszyca-Taszakowska et al., 2019) ir Siaurés Amerikoje (Skvarla et
al., 2017).

C. (S.) pineti amfigoninés generacijos atstovai Europoje pasirodo rugséjo
pabaigoje—spali (Mamontova, 2012) ir aptinkami iki gruodzio (Favret et al.,
2025). C. (S.) obscura amfigoniné generacija stebéta Ispanijoje spalio—
gruodzio ménesiais (Favret et al., 2025).

Pagrindiniu $iy risiy skiriamuoju morfologiniu pozymiu laikomas RV
ilgis. C. (S.) obscura $is narelis yra ilgesnis nei C. (S.) pineti (4 lentelé). C.
(S.) obscura ir C. (S.) pineti COI ir COII seky tyrimai (Kaszyca-Taszakowska
et al., 2019) rodo, kad minétos $iy riisiy DNR sekos iSsiskiria.
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2. TYRIMO MEDZIAGA IR METODAI
2.1. Lauko tyrimai

Amary paieska vyko nuo 2016 iki 2020 m. visose Lietuvos savivaldybése
(7 pav.). Ekspedicijos vykdytos nuo balandzio (mitybiniy augaly vegetacijos
pradzios) iki spalio (vélyviausio amary aptikimo laiko). Teritorijos, kuriuose
didziausia tikimybé rasti Lietuvoje nattraliai auganciy spygliuociy augaly,
parinktos naudojant Lietuvos nacionalinio atlaso Zemélapj ,,Miskai‘
(Palicinas, Kriksc¢itiniené, 2011). Amary ant atveztiniy augaly ieSkota
botaninése kolekcijose (Vilniaus universiteto, Vytauto DidZiojo universiteto,
Klaipédos universiteto ir Siauliy universiteto botanikos soduose bei Dubravos
arboretume), taip pat beveik visy Lietuvos savivaldybiy centry ir kai kuriy kity
miesty bei miesteliy parkuose ir kituose Zeldiniuose. Amary paieskos vietos
parinktos ekspedicijy metu , remiantis Heie (1995), Binazzi, Scheurer (2009),
Mamontova (2012), Albrecht (2017), Favret et al. (2025) ir Dransfield,
Brightwell (2025) pateikta informacija apie Lietuvoje registruotas ir tikétinas
rusis (Sie duomenys susisteminti Sio darbo 1.2.2 ir 1.2.3 poskyriuose).

7 pav. Vietos, kur 2016-2020 m. rinkti amarai (kvadratéliai) ir vykdyti
periodiniai amary stebéjimai (skrituliai).

Fig. 7. Sites where aphid collection (squares) and periodical observation
(circles) were performed in 2016-2020.
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Atveztiniy (Lietuvoje natiiraliai nepaplitusiy) mitybiniy augaly rtsys
identifikuotos pagal Navasaitis (2008), taip pat botaninése kolekcijose
esancias augaly etiketes. Apzilirétos jvairaus amziaus medziy ir krimy Sakos,
pasiekiamos stovint ant zemes. Priklausomai nuo vietiniy salygy, kiekvienoje
pasirinktoje vietovéje iprastai apZziliréta nuo poros deSimciy iki poros Simty
augaly. Fiksuoti tik tie augalai, ant kuriy aptikta amary kolonijy (5 lentelé).
Jei toje pacioje vietovéje yra daugiau kaip viena tos pacios risies amary
kolonija (ir risis aiskiai atpazjstama pagal gyvy amary kolonijos i§vaizda),
Iprastai fiksuota viena tokia kolonija, iSskyrus atvejus, kai amarai reti ir / arba
laikomi nepakankamai iStirtais.

5 lentelé. Mitybiniy augaly, panaudoty amary rinkimui (2016-2020 m.)
ir periodiniam stebéjimui (2017-2020 m.), skaicius.

Table 5. Number of host plants used for aphid collection (2016—-2020)
and periodical observation (2017-2020).

Augalo risis Augaly, i§ kuriy | I§ ju — kur amarai
surinkta amaruy, sk. | periodiskai stebéti.

Pinus sylvestris 171 24

Pinus mugo 54 4

Pinus nigra 34 5

Pinus heldreichii 2 -

Picea abies 72 14

Picea omorika 1 1

Picea alcoquiana 1 -

Picea montigena 1 -

Juniperus communis | 27 8

Juniperus virginiana | 1 -

Larix decidua 6 4

Larix kaempferi 1 1

Larix sp. 2 -

Thuja occidentalis 4 -

Abies koreana 1 -

IS VISO 378 61

Amary kolonijos, i§ kuriy imti méginius, atrinktos naudojantis lauko
salygoms pritaikytu budinimo raktu (Heie, 1995), gyvy amary kolonijy
nuotraukomis (Binazzi, Scheurer, 2009; Dransfield, Brightwell, 2025) ir
tekstiniais gyvy amary ir jy kolonijy iSvaizdos aprasymais (Heie, 1995;
Mamontova, 2012; Albrecht, 2017; Favret et al., 2025). IS kolonijy imti
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méginiai (nuo vieno iki poros desimciy individy i$ toje pacioje augalo vietoje
esanCios amary grupés, vizualiai atrodanc¢ios kaip vienos rusies atstovai): ]
mégintuvélj su 70 % etanoliu morfologiniams tyrimams ir | mégintuvélj su
96 % etanoliu molekuliniams tyrimams. Suauge amarai déti tiesiai j etanolj, o
Cinara (Cinara) pinea, C. (C.) piniphila ir C. (C.) pilosa sparnuoty patiny
nimfos augintos iki suaugéliy sausame indelyje kartu su mitybinio augalo
Sakelés gabaliuku.

6 lentelé. Periodiskai stebéty amary raSiy mitybiniy augaly skaicius ir
stebéjimo periodiSkumas.

Table 6. Number of host plants and periodicity of observation of
monitored aphid species.

Sutrumpinimai / Abbreviations: Ci. — Cinara; Cupr. — Cupressobium;
Sch. — Schizolachnus.
Amary rasis (augaly sk.) | 2017 m. | 2018 m. | 2019 m. | 2020 m.
Ci. (Ci.) brauni (3)
Ci. (Ci.) cuneomaculata (3)
Ci. (Ci.) hyperophila (4)
Ci. (Ci.) kochiana (1)

Ci. (Ci) laricis (1) Kas 1 Kas 1 Kas 1
Ci. (Ci.) neubergi (4) ménes] | ménesj | ménesj -
Ci. (Ci.) nuda (4) (6 k.) (6 k) (6 k.)

Ci. (Ci.) piceae (3)

Ci. (Ci.) pini (4)

Ci. (Cupr.) juniperi (4)
Ci. (Cupr.) mordvilkoi (1)
Ci. (Ci.) pilosa (3)

Ci. (Ci.) pinea (4)

Ci. (Ci.) piniphila (3)

Ci. (Ci.) piceicola (4)

Ci. (Ci.) pilicornis (4)

Ci. (Ci.) pruinosa (4)

Kas 1 Kas 1 Kas 1-2
ménesj | ménes] | savaites -
(6k) (6 k) (21k)

Ci. (Sch.) obscura (2) Kas 1-2
Ci. (Sch.) pineti (2) - - - savaites
Ci. (Cupr.) smolandiae (3) (20 k)
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7 lentelé. 20162020 m. surinkty méginiy ir j kolekcija jtraukty preparaty
skaicius.

Table 7. Number of aphid samples collected in 2016-2020 and slides
with mounted aphids in collection.

Sutrumpinimai / Abbreviations: Ci. — Cinara; Cupr. — Cupressobium;
Sch. - Schizolachnus.

Amary risis Morfolog. méginiy (i$ | Preparaty (IS ju
ju — periodiniy — periodiniy
stebéjimy metu) stebéjimy metu)

Ci. (Ci.) brauni 29 (11) 46 (20)

Ci. (Ci.) costata 4(-) 10 (-)

Ci. (Ci.) cuneomaculata | 21 (15) 33 (24)

Ci. (Ci.) hyperophila 44 (18) 75 (34)

Ci. (Ci.) kochiana 50) 9(4)

Ci. (Ci.) laricis 9(6) 14 (10)

Ci. (Ci.) neubergi 52 (20) 72 (33)

Ci. (Ci.) nuda 36 (15) 61(32)

Ci. (Ci.) pectinatae 1(-) 2(-)

Ci. (Ci.) piceae 21 (10) 26 (15)

Ci. (Ci.) piceicola 53 (31) 142 (93)

Ci. (Ci.) pilicornis 37 (18) 96 (35)

Ci. (Ci.) pilosa 46 (23) 124 (47)

Ci. (Ci.) pinea 75 (28) 158 (54)

Ci. (Ci.) pini 53 (20) 91 (40)

Ci. (Ci.) pinihabitans 3() 5@¢)

Ci. (Ci.) piniphila 63 (33) 170 (68)

Ci. (Ci.) pruinosa 36 (16) 77 (33)

Ci. (Cupr.) cupressi 5(-) 8 (-)

Ci. (Cupr.) juniperi 36 (16) 58 (27)

Ci. (Cupr.) mordvilkoi 9(4) 17 (7)

Ci. (Cupr.) smolandiae 10 (10) 19 (19)

Ci. (Sch.) obscura 15 (8) 81 (43)

Ci. (Sch.) pineti 28 (7) 84 (38)

Eulachnus agilis 8(-) 15 (-)

Eulachnus brevipilosus | 8 (-) 14 (-)

Eulachnus nigricola 4(-) 10 (-)

Eulachnus rileyi 9(-) 15 (-)

IS VISO 720 (312) 1532 (677)
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Renkant amarus, fiksuota mitybinio augalo branda (ar turi kankorézius ir
/ arba mikrostrobilus), fenologiné fazé (pagal Ozolin¢ius, 1996 ir Navasaitis,
2008). Taip pat fiksuota amary kolonijos padétis ant mitybinio augalo (pagal
Ozolincius, 1996; Jousselin et al., 2013): augalo dalis (stiebas arba Saka) ir jos
segmento amzius (0 mety — Siymeciai tigliai, 1| m. — pernyks¢iai segmentai ir
t.t.) ir amary morfos. Augalo segmenty amzius vertintas skai¢iuojant, kiek yra
segmenty, jaunesniy uz amary aptikimo vieta (pagal Ozolincius, 1996).
Augalo geografinés koordinatés fiksuotos aparatu Garmin GPS 60. Visas
augalas, jo fenologiné fazé ir amary kolonija fotografuoti fotoaparatu Canon
PowerShot 1590 IS.

Vykdyti periodiniai amary morfy ir uzimamy mikrostacijy sezoninés
kaitos tyrimai (6 lentel¢). Kasménesiniai steb¢jimai vyko 2017-2019 m. nuo
geguzés iki spalio, jprastai apie ménesio vidurj. | juos jtraukta 17 Cinara
(Cinara) ir Cinara (Cupressobium) pogenciy raisiy. 2019 m. probleminiams
kompleksams priskirty Cinara (Cinara) pogencio rusiy stebéjimai vyko kas
1-2 savaites, nuo augalo vegetacijos pradzios iki paskutiniy amary i$nykimo
rudenj. 2020 m. nuo augalo vegetacijos pradzios iki paskutiniy amary
i8nykimo rudenj kas 1-2 savaites vykdyti probleminiam kompleksui priskirty
Cinara (Schizolachnus) pogencio rusiy ir naujai Lietuvoje aptiktos riisies
Cinara (Cupressobium) smolandiae steb¢jimai. Stebéjimams parinkti
mitybiniai augalai, kuriuose jau anksCiau (ekspedicijy metu, daugiausia
2016 m.) buvo aptiktos didziausios amary kolonijos, taip pat svarbi galimybé
apzitiréti visg medj. Stebéta nuo 1 iki 4 kiekvienos rii§ies amary kolonijy, po
vieng skirtingose Lietuvos dalyse, iSskyrus C. (Cupressobium) smolandiae,
kuriy visi trys mitybiniai augalai stebéti vienoje vietovéje.

Stebéti laisvai gyvenantys amarai in situ, kad bity nesutrikdytas
nattiralus kolonijy vystymasis, uztikrinta galimybé migruoti ir saveika su
skruzdélémis. Fotografuotos ir rastu fiksuotos mitybinio augalo fenologiné
fazé, amary uzimamos mikrostacijos ir morfos.

IS kiekvienos stebétos kolonijos bent karta per sezona, taip pat iskilus
abejonéms dél amary riSies ar morfos, imti kontroliniai méginiai
morfologiniam apibiidinimui laboratorijoje. I kiekvienos kolonijos bent karta
per stebéjimo laikotarpj kartu su morfologiniais méginiais paimti meéginiai
molekuliniams tyrimams.

Siame darbe panaudota 720 méginiy morfologiniams tyrimams (i$ jy 312
surinkti periodiniy stebéjimy metu) i§ 378 mitybiniy augaly (i$ jy 61 augalas
stebétas periodiskai), kuriuos surinko §io darbo autorius (7 lentelé). Detali
informacija apie méginius pateikta 1 priedo lenteléje.

57



2.2. Morfologiniai ir morfometriniai tyrimai
2.2.1. Preparaty paruoSimas ir amary apibtidinimas

Morfologiniams tyrimams tinkami tik suauge amarai. Jy pilvelio gale
matoma tamsi subgenitaliné plokstele. Individai, tinkami morfologinei
analizei, laboratorijoje atrenkami Zitirint per binokuliarinj stereomikroskopa.
Preparatai ruosti Kanados balzamo terpéje pagal metodika, pateikta
Blackman, Eastop (2000). I vieng preparata dedamas vienas individas.
Pradinius preparaty ruoSimo etapus (iki jdéjimo j ledine acto riigsti)
Eulachnini tribai adaptavo dr. Jan Havelka (asmeniné informacija):

1. Mégintuvéeliai su 96 % spiritu ir amarais Sildomi 80 °C vandens
vonel¢je 20 minuciy. Spiritas nusiurbiamas pipete ir procedura pakartojama
su nauju spiritu. Spiritas nusiurbiamas.

2. Ipilama 10% KOH tirpalo. Mégintuvélis Sildomas 80 °C vandens
voneléje 5—15 min, priklausomai nuo amary dydzio. Eulachnus genties amarai
Sildyti apie 5-7 min, Cinara (Schizolachnus) pogencio atstovai — apie 7—
9 min, like Cinara genties amarai — apie 9—15 min. KOH nusiurbiamas.

3. Ipilama destiliuoto vandens. Amarai palaikomi Siame vandenyje
kambario temperatiiroje 10 min ir vanduo nusiurbiamas. Procediira kartojama
pakeiciant vandenj dar 2 kartus. Vanduo nusiurbiamas.

4. Ipilama ledinés acto ruigsties. Amarai joje palaikomi 2—3 min. Actas
nusiurbiamas. Procediira pakartojama pakeiCiant actg. Actas nusiurbiamas.

5. Amarai jdedami j indelius su gvazdikéliy aliejumi bent pusvalandziui.
Esant reikalui, taip jie gali biiti saugomi ilgesnj laika.

6. Kanados balzamo tirpalas paskleidziamas ant objektinio stikliuko. [ ji
jdedamas ir adatelémis iSskleidZziamas amaras. Uzdengiama dengiamuoju
stikliuku.

7. Preparatas dziovinamas termostate (50 °C temperatiiroje) bent
savaite.

Morfologiniai preparatai daryti ir i§ amary, panaudoty molekuliniams
tyrimams. Tokiu atveju vietoj 1 ir 2 Zingsnio minkstieji amaro audiniai
suardyti reagentais, naudojamais i$skiriant DNR (Zr. 2.3 poskyryje). Lieka
tokia pati amaro chitininé danga kaip ir atlikus 1 ir 2 Zingsnius, su ja
atliekamos tos pacios 3—7 zingsniuose nurodytos procediiros.

Tolesnei analizei naudojami paruosti preparatai. Preparuoty amary kiino
daliy matavimui ir fotografavimui naudoti mikroskopai NIKON ECLIPSE
E200 ir NIKON SMZ800, bei programa INFINITY ANALYZE 6.1.
Pagrindinis i§ naudoty apibtidinimo rakty pateiktas duomeny bazéje ,,Aphids
on the World‘s plants* (Favret et al., 2025), kur pateikiama nuolat atnaujinama
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informacija apie viso pasaulio amary rusis, amarai suskirstyti pagal mitybiniy
augaly gentis. Jo iStraukos pateiktos 1.2.4 poskyryje. Probleminiy risiy
kompleksy atvejais papildomai naudoti Sie regioninei amary faunai pritaikyti
raktai: Binazzi, Scheurer (2009) ir Dransfield, Brightwell (2025) — Europos;
Heie (1995) ir Albrecht (2017) — Siaurés Europos; Mamontova (2012) — ryty
Europos. Matavimy metu remtasi Favret et al. (2025) pateiktomis schemomis
su amary pozymiais. Dalj amary preparaty nuotrauky (Siame darbe nurodyta
po nuotraukomis) padaré Vilniaus universiteto Gyvybés moksly centro
Biomoksly instituto Zoologijos katedros doc. dr. Andrius Petrasiiinas,
naudodamas fotoaparata CANON EOS 80 D ir programag HELICON FOCUS
7.7.7 PRO LIFETIME.

Amary kolekcija (1532 preparatai po 1 individg) saugoma Vilniaus
universiteto Gyvybés moksly centro Zoologijos muziejuje. Amary rusiy ir kity
taksony pavadinimai unifikuoti bei sinonimai nustatyti remiantis klasifikacija,
paskelbta duomeny bazéje ,,Aphid Species File* (Favret, 2025).

2.2.2. Filogenetiné analizé pagal morfologinius ir biologinius pozymius

I filogeneting analiz¢ pagal morfologinius ir biologinius pozymius
jtrauktos tik Lietuvoje aptiktos amary riisys, kadangi siekiant jvertinti visus
morfologinius poZymius svarbu turéti amary preparatus. Tuo tarpu didzioji
dalis (daugiau kaip 150 rusiy) pasaulio Eulachnini tribos amary paplite
Siaurés Amerikoje (Favret et al., 2025). Prieinama informacija apie iuose
regionuose paplitusiy rasiy skiriamuosius morfologinius pozymius (Favret et
al., 2025) yra skurdi ir netinkama jtraukimui j filogeneting analize. Kaip
iSorinés grupé parinkta riisis Hyalopterus pruni (Geoffroy, 1762). Sios risies
COI ir EF-1a geny dalinés sekos (paskelbtos Kim et al. (2011)) taip pat
itrauktos | molekuling filogeneting analizg, o morfometrinei analizei
panaudota Sio darbo autoriaus magistrinio darbo (Danilov, 2015) tyrimo
medziaga.

Individai Siai analizei parinkti i§ ty Sio tyrimo metu surinkty meéginiy,
kurie jtraukti j molekulinius tyrimus. 29 morfologiniai ir biologiniai pozymiai
parinkti remiantis amary vystymosi cikly evoliucijos tyrimais (Moran, 1992),
Lachninae poSeimio evoliucijos ir filogenijos tyrimais (Mamontova, 2008),
tai pat genetine Lachninae poSeimio (Chen et al., 2016a) ir Fulachnus genties
(Kanturski et al., 2017) analize paremtais tyrimais. Jei pozymiai koduoti pagal
binaring (0—1) sistemg, vienetu zymima poZzymio biisena, kuri laikoma
evoliuciSkai progresyvesne (pagal Moran, 1992; Mamontova, 2008). Kartu su
§io tyrimo metu aptikty amary poZymiais analizuoti ty paciy rasiy pozymiai,
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pateikti Heie (1995); Binazzi, Scheurer (2009); Mamontova (2012); Albrecht
(2017); Favret et al. (2025). Duomeny matrica parodyta 8 lenteléje.

Morfologiniai ir biologiniai poZymiai (pagal Moran, 1992; Mamontova,
2008; Chen et al., 2016a; Kanturski et al., 2017)

P1. Epikranialiné siiilé ant galvos: 1 —iSnykusi; 0 — yra.

P2. Triomatidijy iSsiskyrimas i§ sudétiniy akiy: 1 — nematomas; 0 —

matomas.

P3.R IVirR V: 1 —susiliejg; 0 — atskiri.

P4. Subapikaliniai plaukeliai ant ANT VI pt: 1 —néra; 0 — yra.

PS. Antriniai plaukeliai ant R_IV: 1 —yra; 0 — néra.

P6. Plaukeliai ant sifony kiigiy: 1 — yra; 0 — néra.

P7. Plaukeliy skai¢ius ant HT 1 vent Sono: 1 —iki 8; 0 — nuo 10.

P8. Dorsaliniai plaukeliai: 1 — sutrumpéje (<0,003 mm); 0 — ilgesni
(>0,005 mm).

P9. Dorsaliniy plaukeliy pavidalas: 1 — pakite (stori ir buki), 0 — Seriski
(ploni ir smails).

P10. Uzpakaliniy kojy blauzdy skersmuo uz ant jy auganciy plaukeliy
ilgj: 1 — didesnis; 0 — maZesnis.

P11. R V ilgio ir plocio santykis: 1 - <1,25; 0 - >1,25.

P12. Chitinizuotas apvadas aplink pirmines rinarijas ant ANT _VI: 1 —
yra; 0 — néra.

P13. HT I dorsilgisuz HT I bas ilgj: 1 — mazesnis; 0 — didesnis.

P14. HT I dors ilgis uz HT I dist ilgj: 1 — mazesnis arba lygus; 0 —
didesnis.

P15. HT I vent ilgis uz pus¢ HT Il ilgio: 1 — mazesnis; 0 — didesnis.

P16. SIPH_CONE sklerotizacija: 1 —redukuota; 0 — yra.

P17. Gubrelis ant kriitinés II sternito: 1 — yra; 0 — néra.

P18. Priekiniy kojy dubenys nukreipti: 1 —tiesiai j priekj; 0 —kiek j Sonus.

P19. Antriniy plaukeliy eilés ant R IV: 1 -<2;0-4.

P20. Subapikaliniy plaukeliy ant ANT_VI pt: 1 —<2; 0 ->3.

P21. Sparnuoty individy priekinio sparno medialinés gyslos
i§siSakojimai: 1 — vienas; 0 — du.

P22. Baltas vasko ziedas ovipary pilvelio gale: 1 — yra; 0 — néra.

P23. Patinai buna: 0 — tik sparnuoti; 1 — tik besparniai; 2 — besparniai
arba sparnuoti.
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P24. Amary uzimama padétis ant augalo: 0 — tik ant Siymeciy tgliy ir 1
m. amziaus segmenty; 1 — gali biiti ir ant senesniy segmenty; 2 — ant spygliy;
3 — ant lapy.

P25. Vasara migruoja ant pozeminiy augalo daliy: 1 — taip; 0 — ne.

P26. Mitybiniy augaly gentis: 0 — Pinus; 1 — Picea; 2 — Larix; 3 — Abies;
4 — tik Juniperus; 5 — jvairios Cupressaceae Seimos gentys; 6 — Prunus.

P27 Mitybiniy augaly Seima: 0 — Pinaceae; 1 — Cupressaceae; 2 —
Rosaceae.

P28. Sezoniskai migruoja tarp skirtingy augaly genciy: 1 — taip; 0 — ne.

P29. Bent dalj sezono praleidzia ant Zoliniy augaly: 1 — taip; 0 —ne.

Filogenetiné analizé pagal Bayeso teoremg atlikta taikant programa
MrBayes v. 3.2.7 (Ronquist et al., 2012) ir vadovaujantis instrukcija, pateikta
Ronquist et al. (2020). Filogenetiné analizé pagal maksimalios parsimonijos
metodag atlikta taikant programa PAUP*, v.4.0 (Swofford, 2003) remiantis
instrukcija, pateikta Swofford, Bell (2017). Kaip iSoriné grupé pasirinkta riisis
Hyalopterus pruni. Euristiné parsimoniskiausio filogenetinio medzio paieska
ir didziausios parsimonijos analizé atlikta naudojant programg Winclada v.
1.00.08 (Nixon, 1999-2002) ir remiantis instrukcija, pateikta Lipscomb
(2002).

Dendrogramos vizualizuotos naudojant programa ir FigTree v.1.4.4
(Rambaut, Drummond, 2012). Gauti filogenetiniai medziai, kuriuose
parodytos tos Sakos, kuriy posteriorinés tikimybés ir savirankos (Bootstrap)
reik§més yra ne mazesnés kaip 50 %. ISrinkta viena dendrograma, turinti
daugiausiai tokiy Saky. Ant Sios dendrogramos kaip Saky zZymenys i$ eilés
uzrasomos visais metodais gautos atitinkamy Saky posteriorinés tikimybés ir
savirankos (Bootstrap) reikSmés, ne mazesnés kaip 50 %.

2.2.3. Morfometriniai probleminiy riisiy kompleksy tyrimai

Visy tirty probleminiy rasiy kompleksy atveju analizuotos suaugusios
besparnés viviparos, biitent joms pritaikyti Eulachnini amary buidinimo raktai
(Heie, 1995; Binazzi, Scheurer, 2009; Mamontova, 2012; Albrecht, 2017;
Favret et al.,, 2025; Dransfield, Brightwell, 2025), taip pat iSsamis
morfologiniy pozZymiy aprasymai (Heie, 1995). Probleminiy riisiy kompleksy,
kuriuose atskiros morfologinés riiSys galimai sudaro bendra biologine riisj
(Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila grupé, taip pat
Cinara (Schizolachnus) obscura ir C. (S.) pineti grupé) papildomai
analizuotos amfigoninés generacijos morfos — oviparos ir patinai (9 lentele). |
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Siuos tyrimus jtraukti ir periodiniy stebéjimy metu, ir ekspedicijy metu
surinkti méginiai. Po vieng individg i§ visy S§iy méginiy panaudota
molekuliniams tyrimams. | morfometrinius tyrimus jtrauktos ir
molekuliniams tyrimams panaudoty amary chitininés kiino dangos.

9 lentelé. Morfometriniams tyrimams panaudotos Cinara (Cinara) ir
Cinara (Schizolachnus) pogenciy riiSys. Aptvf — besparnés viviparos.

Table 9. Aphid species belonging to subgenera Cinara (Cinara) ir
Cinara (Schizolachnus) involveed in morphometrical analysis. Aptvf —
apterous viviparae.

Rasis Morfa Méginiu | Individy sk. (i§ ju -
sk. panaudoty molekuliniams
tyrimams)

C. (C)) pilosa Aptvf 9 30 (9)
Oviparos | 10 30 (5)
Patinai 27 (5)

C. (C) pinea Aptvf 8 33 (8)
Oviparos | 10 33 (5)
Patinai 32 (5)

C. (C)) piniphila | Aptvf 9 33(9)
Oviparos | 14 33 (7)
Patinai 33 (7)

C. (C)) piceicola | Aptvf 14 40 (14)

C. (C) pilicornis | Aptvf 10 40 (10)

C. (C) pruinosa | Aptvf 12 40 (12)

C. (S.) obscura Aptvf 8 24 (8)
Oviparos | 3 24 (1)
Patinai 20 (2)

C. (S.) pineti Aptvf 9 24 (9)
Oviparos | 3 24 (1)
Patinai 20 (2)

Probleminiy rusiy kompleksy, kuriuose atskiros morfologinés rusys
galimai sudaro bendrg biologing 18 (Cinara (Cinara) pilosa, C. (C.) pinea ir
C. (C.) piniphila kompleksas ir Cinara (Schizolachnus) obscura ir C. (S.)
pineti kompleksas), morfologiniy pozymiy iSsiskyrimui patikrinti pasitelkta
kanoniné diskriminantiné analizé. Ji atlikta naudojant programg ,,Statistica“
(versija 10). Naudoti besparniy vivipary, ovipary ir patiny matuojamieji ir
skaiCiuojamieji pozymiai, taip pat santykiniai dydziai, taikomi Cinara genties
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amary budinimo raktuose: Heie (1995); Binazzi, Scheurer (2009);
Mamontova (2012); Albrecht (2017); Favret et al. (2025). Cinara (Cinara)
pilosa, C. (C.) pinea ir C. (C.) piniphila riusiy komplekso analizés metu
fiksuoti 27 matuojamieji pozymiai ir 10 skaiCiuojamyjy pozZymiy, iSvesti 48
santykiniai dydziai. Cinara (Schizolachnus) obscura ir C. (S.) pineti rusiy
komplekso analizés metu fiksuoti 26 matuojamieji pozymiai ir 8
skai¢iuojamieji poZymiai, i§vesti 45 santykiniai dydziai.

Pradzioje duomeny masyvui, kurj sudaré visi tam tikros morfos atstovai,
paskaiciuoti Pearsono koreliacijos koeficientai (r). [Ivertinta, kaip
matuojamieji, skaic¢iuojamieji ir santykiniai dydziai koreliuoja su kiino ilgiu.
IS analizés paSalinti poZymiai, turintys vidutinio stiprumo, stipry ar labai
stipry  ( |r|ZO,5) bei statistiSkai patikimg (p<0,05) ry$j su kiino ilgiu;
neatlikus Sio veiksmo, kanoninés diskriminantinés funkcijos gali bati
neveiksmingos (Basilova, 2010).

Duomeny masyvas padalintas j dvi dalis. Pusés individy duomenys
panaudoti kanoninés diskriminantinés funkcijos sudarymui, likusieji — §ios
funkcijos veiksmingumui jvertinti. Pirmiausia diskriminantiné analizé atskirai
atlikta matuojamiesiems, skaiCiuojamiesiems ir santykiniams dydziams
siekiant atrinkti tinkamiausius. Paskui atrinktieji dydZziai analizuoti kartu.
Atlikta pazingsnin¢ diskriminantiné analizé ,,j priekj“ (angl. forward
stepwise). Siekiant nustatyti optimaly kanonin¢ diskriminanting funkcija
sudaranciy pozymiy skaiciy, stebétas parametras Wilk‘o lambda. Jo reik§més
svyruoja nuo 0 iki 1; kuo $i reik§mé artimesné nuliui, tuo funkcijos skiriamoji
geba geresné (Borovikov, 2013). Funkcijos veiksmingumas vertintas pagal jos
sudarymui nepanaudoty méginiy duomeny posteriorines tikimybes (angl.
posterior probability). Méginys priskiriamas tai grupei, ties kuria $i tikimybé
didziausia (Borovikov, 2013).

2.3. Molekuliniai tyrimai

Meéginiy paruoSimas sekoskaitai vyko VU GMC BMI Zoologijos
katedroje. Kiekvienas DNR méginys iSskirtas i§ vieno amaro viso kiino. DNR
i8skyrimui naudoti rinkiniai ,,Gene Jet Genomic DNA Purification Kit“
(Thermo Scientific) ir DNeasy Blood & Tissue kit (Qiagen) bei taikyti
gamintojy sudaryti protokolai DNR i§skyrimui i§ audiniy.

Polimerazés grandininei reakcijai (PGR) naudoti COI fragmento
pradmenys LCO-1490 ir HCO-2198 (Folmer et al., 1994), taip pat EF-la
fragmento pradmenys Ef3 ir Ef6 (Jousselin et al., 2013). Reakcija vykdyta
DNR amplifikatoriuje Eppendorf Mastercycler nexus. Reakcijos miSinio
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bendras turis 50 pl (2 pl DNR, po 2,5 pl tiesioginio (forward) ir atvirkstinio
(reverse) pradmens (koncentracija 0,5 pumol/l), 25 ul PGR miSinio ,,Dream
Taq PCR Master Mix“ (Thermo Scientific) ir 18 pl vandens be nukleazes
(Thermo Scientific). PGR reakcijos parametrai: pradiné denatiiracija esant
95 °C temperatiirai — 5 min; 34 ciklai (denattracija 30 sek. esant 95 °C;
pradmeny prisijungimas 30 sek. esant 47 °C (COI) ir 50 °C (EF-1a); naujos
grandinés sintezé¢ 1 min. esant 72 °C); baigiamoji sintez€ 5 min esant 72 °C.

10 lentelé. Siame darbe panaudoty DNR seky skaiGiaus pasiskirstymas
pagal amarus surinkusius ir DNR sekas paruosSusius zmones.

Table 10. distribution of DNA sequences involved in this work by
persons who collected aphids and obtained DNA sequences.

Paruosé DNR sekas
Jekaterina Havelka Jurij Danilov
Surinko | Jurij Danilov 137 COI ir 104 COI ir
amarus 136 EF-1a 40 EF-1o.
Rimantas 4 COI 'ir -
Rakauskas 3EF-la
Jan Havelka 3COIir -
3EF-1a

PGR rezultatai patikrinti elektroforezés gelyje metu. Gelis sudarytas i§
1,5 % agarozes tirpalo 1x TBE buferyje, i kurj jlaSinta etidzio bromido.
Elektroforezei panaudota po 5 pl PGR produkty tirpalo. Sis tirpalas
sumaiSytas su dazu ,MassRuler DNA Loading Dye®“. Kontrolei naudoti
molekulinés masés zymenys ,MassRuler Low Range DNA Ladder*
(gamintojas — ,,Thermo Scientific*) ir ,,FastRuler Low Range DNA Ladder*
(gamintojas — ,,Thermo Scientific*). Elektroforezés rezultatai patikrinti
ultravioletiniy spinduliy kameroje UVITEC. Like¢ 45 pl PGR produkty iSvalyti
naudojant rinkinj ,,GeneJet PCR Purification Kit* (gamintojas — ,,Thermo
Scientific®) ir taikant gamintojo paskelbta protokolg. Siekiant nustatyti
iSvalyto DNR koncentracija, vél atlikta elektroforezé. DNR méginiy siysti
sekoskaitai i ,,Macrogen Europe” (Nyderlandai, Amsterdamas) ir VU GMC
Biotechnologijos instituta. Sekoskaitai panaudoti tie patys pradmenys, kaip ir
PGR. Gautos DNR sekos patikrintos ir tolesniam naudojimui paruostos pagal
koduojanéios (sense) ir jai komplementarios (anti-sense) grandiniy
chromatogramas naudojant programa ,,BioEdit Sequence Alignment Editor*,
v.7.1 (Hall, 1999).
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11 lentelé. Sio tyrimo metu isskirty COI ir EF-1a geny daliniy seky bei
haplotipy skaicius.

Table 11. Number of partial sequences and haplotypes of the genes COI
ir EF-1o obtained during this research.

Sutrumpinimai / Abbreviations: Ci. — Cinara; Cupr. — Cupressobium;
Sch. — Schizolachnus.

Rasis COI seky EF-la seky
(haplotipu) (haplotipy)

Ci. (Ci.) brauni 10 (5) 8(3)
Ci. (Ci.) costata 4(4) 3(1)
Ci. (Ci.) cuneomaculata 4 (3) 2(1)
Ci. (Ci.) hyperophila 13 (8) 12 (4)
Ci. (Ci.) kochiana 2 (1) 2 (1)
Ci. (Ci.) laricis 32 303
Ci. (Ci.) neubergi 12 (2) 9(4)
Ci. (Ci.) nuda 11 (4) 8(2)
Ci. (Ci.) pectinatae 1(1) 1(1)
Ci. (Ci.) piceae 9(3) 7(4)
Ci. (Ci.) piceicola 17 (4) 9(4)
Ci. (Ci.) pilicornis 10 (4) 8(7)
Ci. (Ci.) pilosa 18 (2) 11 (4)
Ci. (Ci.) pinea 24 (9) 14 (5)
Ci. (Ci.) pini 12 (8) 12 (6)
Ci. (Ci.) pinihabitans 2 (1) 3(2)
Ci. (Ci.) piniphila 24 (6) 11 (6)
Ci. (Ci.) pruinosa 12 (4) 10 (7)
Ci. (Cupr.) cupressi 4 (1) 4(2)
Ci. (Cupr.) juniperi 10 (9) 9(7)
Ci. (Cupr.) mordvilkoi 5(1) 5(1)
Ci. (Cupr.) smolandiae 4 (1) 2(2)
Ci. (Sch.) obscura 10 (1) 7 (5)
Ci. (Sch.) pineti 12 (4) 10 (1)
Eulachnus agilis 5(4) 5(5)
Eulachnus brevipilosus 6(2) 6(1)
Eulachnus nigricola 3(3) 2(2)
Eulachnus rileyi 5(4) 4 (3)
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IS Lietuvoje surinkty amary gautos 248 COI geno dalinés sekos ir 182
EF-10 geno dalinés sekos (10 lentelé; 11 lentelé). Jos sugrupuotos j haplotipus
naudojant programg FaBox v. 1.5 (Villesen, 2007). ISskirti 99 COI haplotipai
ir 92 EF-1a haplotipai (EF-Ia sekos su intronais). Sio tyrimo metu paruosty
seky atveju toliau analizuoti haplotipai. Detali informacija apie sekas ir
haplotipus pateikta 2 priedo lenteléje.

IS duomeny baziy GenBank (prieiga per interneta adresu
https://www.ncbi.nlm.nih.gov/genbank/) ir BOLD (prieiga per interneta
adresu https://www.boldsystems.org/) iSrinktos 86 COI ir 37 EF-lo geny
dalinés sekos, priklausancios raSims, kuriy atstovy aptikta Lietuvoje. Taip pat
parinkta po vieng COI bei (jei yra) EF-1o geno daling seka i8S kity Eulachnini
tribos riisiy, reprezentuojanciy visas Eulachnini tribos gentis ir visus Cinara
genties pogencius (58 COI ir 52 EF-1a geny dalinés sekos). DNR sekos i$
duomeny baziy parinktos analizuojant Chen et al. (2016a) (Eulachnus
genties), Thery et el. (2018) (Essigella genties) ir Arnal et al. (2019) (Cinara
genties) pateiktas dendrogramas. COI ir EF-1a geny daliniy seky parinkimas
1§ méginiy, jtraukty j dendrogramas minétose publikacijose, leidzia efektyviau
atspindéti amary rusiy geneting jvairove ir iSvengti filogenetiniy medziy
apkrovimo vienodomis arba beveik vienodomis sekomis. | §j darba jtrauktos
Eulachnini tribos amary rtsiy sekos, paskelbtos Chen et al. (2012); Jousselin
et al. (2013); Coeur d‘acier et al. (2014); Durak et al. (2014); Gwiazdowski et
al. (2015); Meseguer et al. (2015; 2017); Chen et al. (2016a; b); Geiger et al.
(2016); Hebert et al. (2016); Manzano-Marin et al. (2017) ir Thery et al.
(2018). Isorinés grupés sekos paimtos i§ Aphidinae poseimio, jos paskelbtos
Kim et al. (2011). Detali informacija apie sekas i§ duomeny baziy pateikiama
3 priedo lenteléje.

Daugybinis seky lyginimas atliktas taikant programos ,,MEGA X*
(Kumar et al., 2018) funkcijg ,,ClustalW*. EF-Ia geno sekoje palikta
koduojanti dalis, o intronai pasalinti, jy ribos nustatytos remiantis GT-AG
taisykle, pagal kurig introninés sekos prasideda nukleotidais GT ir baigiasi
nukleotidais AG (Chen et al., 2014). Jungtinés sekos suformuotos sujungus
COI ir EF-1a geny dalines sekas i$ ty paciy méginiy (individy) naudojant
programa FaBox v. 1.5 (Villesen, 2007). Filogenetinei analizei paruostos
652 bp ilgio COI sekos, 555 bp ilgio EF-1a geno egzony sekos ir 1207 bp
ilgio jungtinés COI ir EF-1o geny sekos.

Filogenetiné analizé atlikta atskirai tiek su COI, tiek su EF-la geny
dalinémis sekomis, taip pat su jungtinémis COI ir EF-la geny dalinémis
sekomis. | filogeneting analize jtrauktos tiek Lietuvoje aptiktoms riSims
(medziaga i$ Lietuvos ir duomeny baziy), tiek kitoms Eulachnini tribos riiSims
priklausancios sekos. Molekuliniy grupiy i$skyrimui panaudotos tik atskiros
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COI ir EF-1a geny dalinés sekos, priklausancios tik Lietuvoje aptiktoms
rusims (medziaga i$ Lietuvos ir i§ duomeny baziy).

Filogenetiné analizé Bayeso teoremos pagrindu (Bayesian inference, BI)
su molekuliniu laikrodziu vykdyta naudojantis programy paketu BEAST v.
1.10.4 (Suchard et al., 2018), remiantis instrukcijomis, pateiktomis interneto
svetainéje https://beast.community/index.html (Zitiréta 2020 m. spalio 1 d.),
taip pat F. Michonneau (2016). Filogenetiné¢ analiz¢ Bayeso teoremos
pagrindu be molekulinio laikrodzio atlikta naudojant programg MrBayes
versijag 3.2.7 (Ronquist et al., 2012) ir vadovaujantis instrukcija, pateikta
Ronquist et al. (2020). Didziausio tikétinumo (Maximum Likelihood, ML),
didZiausios parsimonijos (Maximum Parsimony, MP) ir kaimyny sujungimo
(Neighbour-joining, NJ) dendrogramos sudarytos naudojant programa
»~MEGA X*“ (Kumar et al., 2018) ir remiantis instrukcijomis, pateiktomis
https://www.megasoftware.net/manual.pdf .

Nukleotidy pakaity modeliai filogenetinei analizei BI ir ML metodais
parinkti naudojant programg jModelTest2 v. 2.1.10 (Guindon, Gascuel, 2003;
Darriba et al., 2012). Atrinkti modeliai, pasiZymintys maziausiu Bayeso
informacijos kriterijumi (BIC).

A Posterioriné  Savirankos (Bootstrap) B Savirankos (Bootstrap)
tikimybe, %  palaikymo reikimé, % palaikymo reik&mé, %
Bl
ML NJ MP i MP MP
(MrBayes) Vo Posterioriné  paypr) (NONA)
N tikimybé, % N/
Bl=299; 92; 58; 62; 59 Bl—96-91-90
(BEAST) H
86;60;-;-;- Hoor 100 I
77111
Mesiekia Vienoda pagal Vienoda pagal
50 % visus metodus visus metodus

8 pav. Filogenetinio medzio fragmenty pavyzdziai su paaiskinimais. A —
pagal DNR sekas; B — pagal morfologinius ir biologinius pozymius.

Fig. 8. Fragment of a phylogenetic trees with explanations. A — based on
DNA sequences; B — based on morphological and biological characters.

Dendrogramos vizualizuotos taikant programas ,,MEGA X*“ (Kumar et
al., 2018) ir FigTree v.1.4.4 (Rambaut, Drummond, 2012). Gauti
filogenetiniai medziai, kuriuose parodytos tik Sakos, kuriy posteriorinés
tikimybés ir savirankos (Bootstrap) reikSmés ne mazesnés kaip 50 %.
Kiekvienos sekos atveju iSrinkta po vieng dendrograma su daugiausiai tokiy
Saky. Kaip Saky Zzymenys uzrasomos visais metodais gautos posteriorinés
tikimybés ir savirankos reik§més, ne mazesnés kaip 50 % (8 pav.).
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Siame darbe molekulinéms grupéms apibrézti panaudoti trys metodai:
ABGD (Automated Barcode Gap Discovery), paremtas genetiniais atstumais
(Puillandre et al., 2012), ir du filogenetiniais medziais paremti metodai:
GMYC (Generalized Mixed Yule Coalescent) (Pons et al., 2006; Fujisawa,
Barraclough, 2013) ir PTP (Poisson Tree Processes) (Zhang et al., 2013). Siy
trijy metody kombinacija pritaikyta amary (Lee et al., 2017; Zhu et al., 2017;
Thery etal., 2018; Li et al., 2020) ir kity vabzdziy (Ebong et al., 2016; Dalstein
et al., 2019) tyrimuose.

Analizei GMYC metodu reikalinga dendrograma sudaryta naudojantis
programy paketu BEAST v. 1.10.4 (Suchard et al., 2018). Si analiz¢ atlikta
naudojant statistiniy programy paketo R funkcijag SPLITS ir vadovaujantis
instrukcija, pateikta F. Michonneau (2016).

Analizei PTP metodu reikalingas BI filogenetinis medis sudarytas
naudojant programa MrBayes versija 3.2.7 (Ronquist et al., 2012) ir
vadovaujantis instrukcija, pateikta Ronquist et al. (2020). Kitai analizei PTP
metodu sugeneruota didziausio tikétinumo dendrograma suformuota
naudojant programa MEGA X (Kumar et al., 2018). Abi analizés PTP metodu
atliktos per interneto prieiga adresu https://species.h-its.org/ptp/.

Molekuliniy grupiy apibrézimas ABGD metodu atliktas per interneto
prieiga adresu https://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html.
Pasirinktas molekuliniy grupiy iSskyrimo variantas, kuriame molekuliniy
grupiy skaicius artimiausias morfologiniy rasiy skaiciui.

Molekuliniy grupiy apibrézimo metody patikimumas palygintas
paskai¢iavus jy atitikimo santykj. Tinkamiausiu laikomas metodas, kurio
atitikimo santykis didziausias. Atitikimo santykis paskaiciuotas dvejopai. |
vieng skai¢iavimg jtrauktos visos analizuotos atitinkamo geno sekos, ] kitg —
tik sekos i$ Lietuvos (amary, i$ kuriy i$skirta DNR, morfologija zinoma).

Genetiniy  atstumy (angl. p-distances) skaiciavimui kiekvienos
probleminiy rii§iy grupés atveju panaudotos atskiros 652 bp ilgio COI geno
daliniy seky matricos. Skai¢iavimai atlikti naudojant programg MEGA X
(Kumar et al., 2018). Gautos reik§més palygintos su 2 %, kurie laikomi
slenks¢iu tarp amary viduriiSiniy ir tarprisiniy COI seky genetiniy atstumy
(Foottit et al., 2009; Zhu et al., 2017; Li et al., 2020).

Rysiams tarp probleminiy rii§iy haplotipy pavaizduoti pritaikyti TCS
haplotipy tinklai, sudaryti naudojant programag POP ART (Leigh, Bryant,
2015). Kiekvienam haplotipy tinklui paruostos atskiros CO! ir EF-1o daliniy
seky matricos, EF-la atveju jtraukti tik egzonai. Jei j haplotipy tinklg
jtraukiamos tik Sio tyrimo metu iSskirtos EF-la geno dalinés sekos,
naudojamos ilgesnés egzony sekos (776 bp).
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3. REZULTATAI

3.1. Eulachnini tribos amary fauna Lietuvoje

Sio tyrimo metu aptiktos 28 Eulachnini tribos amary rasys (12 lentelé).
Visos jos atpazintos pagal preparatuose esanciy amaru morfologinius
pozymius.

12 lentelé. Sio tyrimo metu aptiktos amary rasys. Naujos Lietuvai rasys
paryskintos.

Table 12. Aphid species found during this research. New species for
Lithuania are highlighted.
Gentis Pogentis Risis
brauni
costata
cuneomaculata
hyperophila
kochiana
laricis
neubergi
nuda
pectinatae
piceae
piceicola
pilicornis
pilosa
pinea
pini
pinihabitans
piniphila
pruinosa
cupressi
Jjuniperi
mordvilkoi
smolandiae
obscura
pineti
agilis
brevipilosus
nigricola
rileyi

Cinara

Cinara

Cupressobium

Schizolachnus

Eulachnus
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: - A
9 pav. Lietuvoje pirmakart aptiktos Eulachnini tribos amary rusys.
Fig. 9. Aphid species of the tribe Eulachnini new for Lithuania.
A — Cinara (Cinara) kochiana; B — Cinara (Cinara) neubergi; C —
Cinara (Cinara) pectinatae; D — Cinara (Cupressobium) smolandiae; E —
Eulachnus brevipilosus; F — Eulachnus nigricola.

Sio darbo autorius aptiko visas 22 Lietuvoje anks¢iau aptiktas Eulachnini
tribos amary rsis, taip pat 6 naujas Lietuvai rusis (9 pav.): Cinara (Cinara)
kochiana, C. (Cinara) neubergi, C. (Cinara) pectinatae, C. (Cupressobium)
smolandiae, Eulachnus brevipilosus ir E. nigricola. IS Lietuvoje pirmakart
aptikty riSiy didziausiu aptikimo viety skai¢iumi pasizyméjo C. (Cinara)
neubergi. Sios rusies atstovy aptikta 31 vietovéje, esandioje 27 savivaldybése:
Klaipedoje, Smiltynéje (Klaipédos m. sav.), Nidoje, Preiloje, Pervalkoje ir
Juodkrantéje (Neringos sav.), Mosédyje (Skuodo raj.), Silutéje, Pagégiuose,
Jurbarke, Silaléje, Rietave, Plungéje, Mazeikiuose, ViekSniuose (Mazeikiy
raj.), Joniskyje, Radviliskyje, RokiSkyje, Zarasuose, Utenoje, Molétuose,
Ukmergéje, Vilniuje, Elektrénuose, Jonavoje, Skinderiskio dendrologiniame
parke (Kédainiy raj.), Girionyse (Kauno raj.), Marijampoléje, Graziskiuose
(Vilkaviskio raj.), Lazdijuose ir Dauguose (Alytaus raj.). E. brevipilosus
pavyko aptikti 7 vietovése, esanciose 7 savivaldybése: Alksnynéje (Neringos
sav.), Bitingéje (Palangos sav.), Silaléje, Zarasuose, Marijampoléje, Gizuose
(Vilkaviskio raj.) ir Lazdijuose. E. nigricola rusies atstovy aptikta 4 vietovése,
esanciose 4 savivaldybése: Klaipédoje, Silaléje, Vilkaviskyje ir Lazdijuose.
C. (Cinara) pectinatae risies amarai aptikti VDU botanikos sode Kaune,
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C. (Cinara) kochiana — Kapciamiestyje (Lazdijy raj.), o C. (Cupressobium)
smolandiae — Puvociuose (Varénos raj.). Detali informacija apie visy tirty
rusiy aptikimo vietas Lietuvoje pateikta 1 priedo lenteléje.

3.2. Lietuvoje periodiskai stebéty riisiy mitybiné specializacija ir gyvenimo
ciklai

Ant Pinus genties augaly stebéty amary riiSys

Cinara (Cinara) brauni

Sie amarai aptikti ir periodiskai stebéti ant Pinus nigra. Sezono pradzioje
(geguzg, pries sulapojant Gigliams) pradininkés buvo ant 1 mety (pernykséiy)
Sakeliy. Nuo birzelio, kai tigliai pradeda lapoti, Sie amarai gyvena ant figliy iki
sezono pabaigos (spalj). Pradininkés aptiktos geguze. Besparnés viviparos
stebétos nuo geguzés iki rugséjo. Sparnuoty vivipary aptikta birzel;.
Periodiniy stebéjimy metu i§ amfigoniniy morfy aptiktos tik oviparos, jos
pastebétos rugséji ir spalj. Patiny periodiniy stebéjimy metu patiny aptikti
nepavyko, tadiau trys besparniai patinai aptikti ekspedicijos metu 2020 m.
rugséji kitoje Lazdijy miesto vietoje nei vienas i§ periodiniy steb&jimy punkty.

Cinara (Cinara) hyperophila

Sio tyrimo metu Lietuvoje aptikti ant Pinus sylvestris ir P. mugo,
periodiskai stebéti ant P. sylvestris. Sie amarai visa sezona, nuo geguzés iki
spalio, aptikti ant Gigliy ir 1-2 mety amziaus segmenty. Pradininkés aptiktos
geguze. Besparnés viviparos stebétos nuo geguzés iki rugsé€jo. Sparnuotos
viviparos aptiktos birzelj ir liepa. Oviparos ir besparniai patinai aptikti rugséjo
ir spalio ménesiais.

Cinara (Cinara) neubergi

Sie amarai aptikti ir periodiskai stebéti ant Pinus mugo. Sezono
pradzioje, prie§ sulapojant Tigliams, Sie amarai aptinkami ant pernyksciy
Sakeliy. Nuo birzelio iki sezono pabaigos spalj sutinkami ant tgliy.
Pradininkés aptiktos geguze. Besparnés viviparos stebétos nuo geguzés iki
rugséjo. Sparnuotos viviparos aptiktos birzelj. Oviparos ir sparnuoti patinai
stebéti rugséjj ir spalj.
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Cinara (Cinara) nuda

Sie amarai aptikti ant Pinus sylvestris ir P. heldreichii, periodiskai stebéti
ant P. sylvestris. Siy stebéjimy metu jie stebéti ant 1-2 m. amziaus stiebo ir
1-4 m. amziaus Saky segmenty, taip pat aptikti ant §iymeciy tgliy (geguzés ir
birzelio mén.). Pradininkés aptiktos geguze. Besparnés viviparos biidavo
sutinkamos nuo geguzés iki rugséjo. Sparnuotos viviparos aptiktos birzel;.
Oviparos ir besparniai patinai aptikti rugséjo ir spalio mén.

Cinara (Cinara) pilosa

Sios rii§ies amarai aptikti ir periodiskai stebéti ant Pinus sylvestris.
Pavasarj, brinkstant naujy figliy pumpurams, jie aptikti ant pernyksciy Sakeliy
vir§iiniy ties pumpury pamatais. Nuo birzelio, Gigliams sulapojus, Sie amarai
iki sezono pabaigos spalj pastebéti tik ant figliy. Pradininkés pasirodé
balandZzio pabaigoje arba geguze. Besparnés viviparos stebétos nuo geguzés
iki rugséjo. Sparnuotos viviparos aptiktos birzelj. Oviparos ir sparnuoti patinai
aptikti rugséjj ir spalj.

Cinara (Cinara) pinea

Sios risies atstovai aptikti ant Pinus sylvestris ir P. mugo. Periodiniai
stebéjimai vykdyti ant P. sylvestris. Pavasari, pries tigliy lapojimo pradzia, Sie
amarai aptikti ant pernyksciy Sakeliy virSutinés dalies ties pumpury pamatais.
Birzelj, jauniems figliams sulapojus, aptikti ant Gigliy ir ¢ia gyveno iki sezono
pabaigos spali. Pradininkés pasirodé balandzio pabaigoje arba geguze.
Besparnés viviparos buvo sutinkamos nuo geguzés iki rugséjo. sparnuotos
viviparos aptiktos birzelj ir liepa. Oviparos ir sparnuoti patinai aptikti rugséji
ir spalj.

Cinara (Cinara) pini

Sie amarai aptikti ant Pinus sylvestris ir P. mugo, o periodiskai stebéti
ant P. sylvestris. Ant periodiskai stebéty nedideliy (iki 2,5 m aukscio) pusy C.
(C.) pini budavo sutinkami ant tigliy ir 1-4 m. amziaus segmenty. Ekspedicijy
metu ant stambiy medZziy apatiniy Saky Siy amary surinkta ir nuo senesniy (iki
8 mety amziaus) segmenty. Stebéjimy metu pradininkés aptiktos geguze.
Besparnés viviparos stebétos nuo geguzés iki rugséjo. Sparnuotos viviparos
aptiktos birzelj ir liepg. Ovipary ir patiny, kurie buvo ir besparniai, ir
sparnuoti, aptikta rugséjj ir spalj.
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Cinara (Cinara) piniphila

Aptikti ant Pinus sylvestris ir P. mugo, o periodiniai §iy amary stebéjimai
vyko ant P. sylvestris. Pavasarj, prie§ tigliy sulapojimg §ie amarai buvo
susitelke ant pernyksciy Sakeliy, ties pumpury pamatais. Po tigliy sulapojimo,
nuo birzelio iki spalio, jie budavo aptinkami ir ant Gigliy, ir ant ant 1-2 mety
amziaus segmenty. Pradininkés pasirodé balandZio pabaigoje arba geguze.
Besparnés viviparos sutinkamos nuo geguzés iki rugsé€jo. Sparnuotos
viviparos aptiktos birzelj. Oviparos ir sparnuoti patinai aptikti nuo rugpjicio
iki spalio.

Cinara (Schizolachnus) obscura

Aptikti ant Pinus nigra ir P. sylvestris, periodiskai stebéti ant P. nigra.
Gyvena ant spygliy. Pradininkés aptiktos geguze. Besparnés viviparos buvo
stebimos nuo geguzés iki rugséjo. Sparnuotos viviparos aptiktos birzel;.
Oviparos ir sparnuoti patinai aptikti nuo rugséjo iki spalio.

Cinara (Schizolachnus) pineti

Aptikti ant Pinus sylvestris ir P. mugo ir P. nigra, periodiskai stebéti ant
P. sylvestris. Gyvena ant spygliy. Pradininkés aptiktos geguz¢. Besparnés
viviparos buvo stebimos nuo geguzés iki rugséjo. Sparnuotos viviparos
aptiktos birzelj. Oviparos ir sparnuoti patinai aptikti rugséjj ir spalj.

Ant Picea genties augaly stebéty amary rii§ys

Cinara (Cinara) piceae

Sie amarai aptikti ant Picea abies, P. omorika (Pan&i¢) Purk. ir P.
alcoquiana Veitch ex Lindl. Carriére. Jie periodiskai stebéti ant P. abies ir P.
omorika. Geguze ir birzelj aptikti ant stiebo ir $aky segmenty, kuriy amzius
buvo nuo 2 iki 12 mety. Periodiniy steb&jimy metu Sie amarai ant antZeminiy
daliy liepos ir rugpjicio ménesiais nebiidavo matomi, tik ekspedicijy metu
viena kolonija aptikta liepa. Rugséjj ir spalj aptikti ant Siymeciy tigliy ir 1-5
mety amziaus segmenty. Pradininkés aptiktos geguze. Besparnés viviparos
pastebétos nuo geguzés iki rugséjo. Sparnuotos viviparos aptiktos birzelj.
Oviparos ir besparniai patinai aptikti rugsejj ir spalj.

Cinara (Cinara) piceicola

Sios rasies atstovai aptikti ant Picea abies ir P. montigena Mast.
Periodiskai stebéti ant P. abies. Visa sezong (jskaitant visg vasara) jie buvo
sutinkami ant $iymec¢iy tgliy (nuo sulapojimo) ir 1-4 mety amziaus segmenty.
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Pradininkés pasirodé geguzg. Besparnés viviparos buvo aptinkamos nuo
geguzés iki rugséjo. Sparnuotos viviparos — birzelj ir liepg. Oviparos ir
besparniai patinai aptikti nuo liepos iki spalio.

Cinara (Cinara) pilicornis

Sie amarai aptikti ant Picea abies ir P. montigena. Periodikai stebéti ant
P. abies. Geguze (brinkstant pumpurams) aptikti ant 1 mety (pernyksciy)
Sakeliy segmenty, o nuo birzelio (po tigliy sulapojimo) iki sezono pabaigos
pastebéti tik ant tigliy. Pradininkés aptiktos geguze. Besparnés viviparos buvo
sutinkamos nuo geguzés iki rugpjiicio. Sparnuotos viviparos aptiktos birzelj ir
liepa. Oviparos aptiktos rugpjatj. Patiny aptikti nepavyko.

Cinara (Cinara) pruinosa

Sios riisies individy aptikta ir periodiskai stebéta ant Picea abies. Geguze
ir birzelj aptikti ant 1-9 mety amziaus segmenty. Periodiniy steb&jimy metu
§ie amarai ant antzeminiy daliy liepos ir rugpjii¢io ménesiais nebtuidavo
matomi, tik ekspedicijy metu viena kolonija aptikta liepos ménesj. Rugséji
aptikti ant 1-3 m. amziaus segmenty. Pradininkés pasirodé geguzg. Besparnés
viviparos buvo sutinkamos nuo geguzés iki rugséjo. Sparnuotos viviparos —
birzelj. Ovipary aptikta rugséji, patiny aptikti nepavyko.

Ant Larix genties augaly stebéty amary rusys

Cinara (Cinara) cuneomaculata

Sie amarai aptikti ant Larix decidua Mill., L. kaempferi (Lamb.) Carr.) ir
Larix sp. Jie periodiskai stebéti ant L. decidua ir L. kaempferi. Sie amarai visa
sezong buvo sutinkami ant Siymeciy tigliy (nuo sulapojimo) ir 1 mety amziaus
segmenty. Pradininkés aptiktos geguze. Besparnés viviparos — nuo geguzés
iki rugséjo. Sparnuotos viviparos pastebétos birzelj ir liepg. Oviparos ir
sparnuoti patinai aptikti rugséjo ir spalio meén.

Cinara (Cinara) kochiana
Sie amarai aptikti ir periodiskai stebéti ant Larix decidua 2 mety amziaus $aky
ir stiebo segmenty 2017 m. besparnés viviparos aptiktos nuo liepos iki rugséjo,
o oviparos — spalj. Patiny aptikti nepavyko. 2018 ir 2019 m. §iy amary
Lietuvoje nerasta apskritai. 2020 m. birzel] ant 5-8 mety amziaus stiebo
segmenty besparniy ir sparnuoty vivipary aptikta toje pacioje vietov¢je, kur
vyko stebéjimai, bet ant kito medZio.
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Cinara (Cinara) laricis

Aptikti ant Larix decidua ir Larix sp. Periodiskai stebéti ant L. decidua.
Aptikti ant Siymeciy tgliy ir 1-3 mety amziaus segmenty. Pradininkés
aptiktos geguze. Besparnés viviparos buvo aptinkamos nuo geguzés iki
rugséjo. Sparnuotos viviparos pastebétos birzelj. Oviparos ir sparnuoti patinai
aptikti spalj.

Ant Juniperus genties augaly stebéty amary rasys

Cinara (Cupressobium) juniperi

Sios riisies atstovai aptikti ir stebéti ant Juniperus communis. Jie buvo
sutinkami ant §iymeciy figliy (nuo sulapojimo) ir 1 mety amziaus segmenty.
Pradininkés aptiktos geguzg. Besparnés viviparos budavo sutinkamos nuo
geguzeés iki rugséjo. Sparnuotos viviparos pastebétos birzelj. Oviparos
aptiktos spalj. Patiny aptikti nepavyko.

Cinara (Cupressobium) mordvilkoi

Sie amarai aptikti ir stebéti ant Juniperus communis. Geguze ir birzelj jie
aptikti ant segmenty, kuriy amzius 2-10 mety. Liepa aptikti ties Saknies
kakleliu. Rugpjiitj ant antzeminiy daliy jy neaptikta. Rugséjj pastebéti ant 2—
3 mety segmenty. Pradininkés aptiktos geguze. Besparnés viviparos stebétos
geguzes iki rugs€jo. Sparnuotos viviparos aptiktos birzelj. Ovipary ir patiny
surasti nepavyko.

Cinara (Cupressobium) smolandiae

Aptikti ir stebéti 2020 m. ant Juniperus communis. Geguze ir birzelio
pradzioje jie aptikti ant segmenty, kuriy amzius 2—10 mety. Birzelio 7 dieng
S$iy amary aptikta ne tik ant antzeminiy daliy, bet ir netoli Saknies kaklelio, kur
padengta sméliu ir nuokritomis. Birzelio 14 d. jy aptikta tik ties Saknies
kakleliu. Paskui iki vasaros pabaigos $iy amary nepastebéta. Rugséji aptikti
ant 5-10 mety amziaus segmenty, o spalj — ant Siymeciy tgliy ir 1-4 mety
amziaus segmenty. Pradininkés aptiktos geguze. Besparnés viviparos biidavo
aptinkamos nuo geguzes iki rugsé€jo. Sparnuotos viviparos pastebétos birzel;.
Oviparos aptiktos rugséjj ir spalj, besparniai patinai — rugséjj.
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3.3. Eulachnini tribos amary rusiy filogenetiniai rysiai

I visas §io tyrimo metu atliktas filogenetines analizes jtrauktos visos 28
Lietuvoje aptiktos Eulachnbini tribos amary riisys. Sio tyrimo metu analizuoty
penkiy amary rusiy (Cinara (Cinara) hyperophila, C. (Cinara) piceicola, C.
(Cinara) pilosa, C. (Cinara) pinihabitans ir C. (Cupressobium) smolandiae)
COI ir EF-1a geny dalinés sekos, taip pat dviejy risiy (C. (Schizolachnus)
obscura ir Eulachnus agilis) EF-lo. geno dalinés sekos iSskirtos ir i
molekulines filogenetines analizes jtrauktos pirmag karta. Papildomai j
molekuling filogenetine analize COI geno daliniy seky pagrindu jtrauktos 58,
o EF-lo geno daliniy seky ir jungtiniy COI ir EF-lo geny daliniy seky
pagrindu — 52 Lietuvoje neregistruotos rusys, reprezentuojancios visas
Eulachnus tribos gentis ir visus Cinara genties pogencius. | filogenetine
analiz¢ pagal morfologinius ir biologinius pozymius jtrauktos tik Lietuvoje
registruotos rasys.

Visy $io tyrimo metu atlikty molekuliniy filogenetiniy analiziy rezultatai
(10, 11 ir 12 pav.) rodo, kad Eulachnini triboje issiskiria dvi klados. Vienoje
kladoje yra Eulachnus, Essigella ir Pseudessigella gentys, kurios atitinka
monofiletines grupes. Kitoje kladoje yra Cinara gentis, kuri irgi sudaro
monofileting grupe. Cinara gentyje issiskiria dvi klados. Vienoje kladoje (10,
11 ir 12 pav. C dalis) yra mazesnioji dalis Cinara (Cinara) pogencio rusiy,
tarp kuriy jsiterpes Cinara (Cupressobium) pogentis. Kitoje kladoje (10, 11 ir
12 pav. A ir B dalys) yra didesnioji dalis Cinara (Cinara) pogencio rusiy, tarp
kuriy jsiterpe Cinara (Schizolachnus) ir Cinara (Cedrobium) pogenciai.
Pogenciai  Cinara (Cupressobium) ir Cinara (Schizolachnus) yra
monofiletinés grupés, tuo tarpu pogentis Cinara (Cinara) néra monofiletiné
grupe.

Pagal molekuliniy filogenetiniy analiziy rezultatus (10, 11 ir 12 pav.),
Lietuvoje aptiktos ant Pinus genties augaly gyvenanciy Cinara (Cinara)
pogencio amary riisys iSsidésciusios dviejose kladose. Vienoje kladoje yra C.
(Cinara) pilosa, C. (Cinara) pinea, C. (Cinara) piniphila, C. (Cinara)
hyperophila, ir C. (Cinara) brauni. Kitoje kladoje yra C. (Cinara) nuda, C.
(Cinara) pini ir C. (Cinara) pinihabitans. Kalbant apie Lietuvoje aptiktas ant
Picea genties augaly gyvenanciy Cinara (Cinara) pogenio amary rasis,
vienoje kladoje yra C. (Cinara) piceicola, C. (Cinara) pilicornis ir C. (Cinara)
pruinosa; likusios dvi rasys (C. (Cinara) piceae ir C. (Cinara) costata) yra
kitose skirtingose dendrogramos vietose. Visos trys Lietuvoje aptiktos ant
Larix genties augaly gyvenancios Cinara (Cinara) pogencio amary riiSys yra
toje pacioje kladoje.
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10 pav. Eulachnini tribos filogenijos schema pagal COI geno dalines
sekas (652 bp). Pagrindas — BI dendrograma (MrBayes). Spalvos atitinka
mitybinius augalus. Lietuvoje aptiktos riiSys paryskintos. Pabraukty riiSiy
sekos analizuotos pirmakart. Skaiciy paaiskinimai pateikti 8 pav.

Fig. 10 Phylogenetic scheme of the tribe Eulachnini based on partial
sequences of the COI gene (652 bp). Background tree — BI (MrBayes). Colors
correspond to host plants. Species found in Lithuania are highlighted. Species
whose sequences analysed for the first time are underlined. Explanation of

numbers is presented in Fig. 8.

Sutrumpinimai / abbreviations: Cedr. — Cedrobium; Ci. — Cinara; Cupr.
— Cupressobium;, Ess. — Essigella; Eul. — Eulachnus; Pseud. — Pseudessigella;

Sch. — Schizolachnus.
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Fig. 11 Phylogenetic scheme of the tribe Eulachnini based on partial
sequences of the EF-lo gene (652 bp; exons). Background tree — BI
(MrBayes). Colors correspond to host plants. Species found in Lithuania are
highlighted. Species whose sequences analysed for the first time are

underlined. Explanation of numbers is presented in Fig. 8.

Sutrumpinimai / abbreviations: Cedr. — Cedrobium; Ci. — Cinara; Cupr.
— Cupressobium;, Ess. — Essigella; Eul. — Eulachnus; Pseud. — Pseudessigella;

Sch. — Schizolachnus.
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Ci. (CI.) cedri
Ci. (Cedr.) laportei
100; 100; 90; 89; 95 Ci. (Ci.) laricifex
82; 84; 60; 58; 71 Ci. (Ci.) laricifoliae
e 190 ¢i. (Ci) laricis
B Ci. (Ci.) kochiana
96;83;-;|-;- 190 ¢J. (CI) cuneomaculata

100 Ci. (Ci.) pseudotaxifoliae
80; 86; 66; 62;| 80 Ci. (Ci) splendens
Ci. (Ci) pseudotsugae
100 i 17 ) mi
Ci. (Ci.) piceae
wf g (Gi ) curtihirsuta
I— Ci. (Ci.) coloradensis
99;99:82; 84; Bﬁl_ Ci. (Sch} pmiradiafae
99: 79; 64; 5862 Gi_ (Sch ) onientalis
92;75;61; 78168 Ci. (Sch.) obscura + pineti
72; 68; 65; 73; 65 Ci (Ci) pergandei
100 100; 100; 93; 89; 91 Ci. (Ci.) watsoni
L ¢i(ci)solitaria
—— Ci. (Ci.) strobi
e (i_ (Ci.) anelia
Ci. (Ci ) largirostris
97; 92; 63; 65;/66 Ci_ (Ci) piniarmandicola
Ci (Ci) cembrae

99;94;-;-;58

Pinus Picea Larix Abies Cupressaceae

11 pav. (tgsinys)
Fig. 11 (continuation)
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190 i (Ci) costata
100 Ci. (Ci) pectinatae

100;1 100;76;78;79 Ci. (Ci) todocola
Ci. (Ci ) occidentalis
Ci. (Ci) pruiniviridis
95; 73; 97, 93;} 94 |———— Ci (Ci) alba
Ci. (Ci) confinis
Ci. (Cupr.) smolandiae
Ci. (Cupr.) juniperi
:zg Ci. (Cupr.) mordvilkoi
| = Ci. (Cupr.) cupressi
100;100; 80;79;72 | ((cﬁ )}fujaf‘iﬁna

- Ci_ (Cupr) fresai

Eul. brevipilosus
Eul. drakontos
Eul. piniarmandifoliae
Eul. rileyi
Eul. agilis
Eul. nigricola
Pseud. brachychaeta
Ess. fusca
Ess. knowltoni
Ess. californica
Ess. hoerneri
Ess. alyeska
Hyalopterus pruni

ﬂ: Aphis oenotherae
Aphis fabae

Pinus Picea Larix Abies Cupressaceae
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11 pav. (tgsinys)
Fig. 11 (continuation)
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Sl
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Pinus Picea Larix Abies Cupressaceae

12 pav. Eulachnini tribos filogenijos schema pagal EF-Ia geno dalines
sekas (1207 bp). Pagrindas — BI dendrograma (MrBayes). Spalvos atitinka
mitybinius augalus. Lietuvoje aptiktos riSys parySkintos. Skaiciy
paaiskinimai pateikti 8 pav.

Fig. 12 Phylogenetic scheme of the tribe Eulachnini based on partial
sequences of the EF-1a gene (1207 bp). Background tree — BI (MrBayes).
Colors correspond to host plants. Species found in Lithuania are highlighted.
Explanation of numbers is presented in Fig. 8.

Sutrumpinimai / abbreviations: Cedr. — Cedrobium; Ci. — Cinara; Cupr.
— Cupressobium;, Ess. — Essigella; Eul. — Eulachnus; Pseud. — Pseudessigella;
Sch. — Schizolachnus.
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13 14 €5 16 26 27 26 20

Hyalopterus pruni

10

Eul. brevipilosus

123456 12

Eul. nigricola
Eul. rileyi
Eul. agilis

Ci. (Sch.) obscura

Ci. (Sch.) pineti
Ci. (Ci.} pectinatae
Ci. (Ci) pilosa
Ci. (Ci.) pinea
Ci. (Ci.) neubergi

— Ci. (Ci.) brauni
23

Ci. (Ci.) hyperophila

; 3 26 oo Ci. (Ci.) cuneomaculata

| "H}'-| 1047 1 .

lig 24 Ci. (Ci.) laricis

& Ci. (Ci) piniphila

Ci. (Ci.) nuda

Ci. (Ci.) pini

Ci. (Ci.}) pinihabitans

Ci. (Ci.) pruinosa

15 19 26

= Ci. (Ci.) kochiana

- Ci. (Ci) piceae
— Ci. (Ci.) pilicornis

31 Ci. (Ci) piceicola
Ci. (Ci.} costata
Ci. (Cupr.) cupressi

Ci. (Cupr.) juniperi
2a2s Ci. (Cupr.) smolandiae
Ci. (Cupr.) mordvilkoi

13 pav. Parsimoniskiausia Eulachnini tribos filogenijos schema pagal
morfologinius ir biologinius pozymius, gauta euristinés paieskos biidu. Juodi
kvadratai — unikalios poZymiy biisenos, baltais skrituliukais — homoplazijos.
Sunumeruoti pozymiai nurodyti 2.2.2 poskyryje.

Fig. 13. The most parsimonious phylogenetic scheme of the tribe
Eulachnini based on morphological and biological characters and obtained
along with heuristic search. Black rectangles — unique character states, white
circles — homoplasies. Numbers indicate characters given in subchapter 2.2.2.

Sutrumpinimai / abbreviations: Ci. — Cinara; Cupr.— Cupressobium; Eul.
— Eulachnus, S. — Schizolachnus.
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57-53: . Ci. (Cupr) juniperi

it CI. (Cupr.) mordvilkoi

100; 88,84 | L Ci. {Cupr.) smolandiae
Ci. (Cupr.) cupressi

97; 87; 65 Ci. (Ci.) nuda
L':[ Ci. (Ci,) pini
Ci. (Ci.) pinihabitans
61;-; -~ Ci. (Ci.) cuneomaculata

—[ Ci. (Ci) laricis
Ci. (Ci.) brauni
Ci. (Ci.) costata
Ci. (Ci.) hyperophila
Cli. (Ci.) kochiana
Ci. (Ci.) neubergi
Ci. (Ci.) pectinatae
Ci. (Ci.) piceae
Ci. (Ci.) piceicola
100 Ci. (Ci.) pilicornis
Ci. (Ci.) pilosa
Ci. (Ci.) pinea
Ci. (Ci.) piniphila
100 Ci. (Ci.) pruinosa

16; 66; 60 - Ci. (Sch.) obscura

L Ci. (Sch.) pineti

96; 91,90~ Ful. brevipilosus
100 L Eul. nigricola
Eul. agilis
Eul. rileyi
Hyalopterus pruni

Pinus  Picea  Larix Abies Cupressaceae

59; 73; 63

14 pav. Eulachnini tribos filogenijos schema pagal morfologinius ir
biologinius pozymius. Pagrindas — BI dendrograma. Spalvos atitinka
mitybinius augalus. Skaiciai paaiskinti 8 pav.

Fig. 14. Phylogenetic scheme of the tribe Eulachnini based on
morphological and biological characters. Background tree — BIL. Colors
correspond to host plants. Explanation of numbers is presented in Fig. 8.
Sutrumpinimai / abbreviations: Ci. — Cinara; Cupr. — Cupressobium; Eul. —
FEulachnus, S. — Schizolachnus.
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Nustatyta, kad neissiskiria j atskiras kladas C. (Cinara) pinea ir
C. (Cinara) piniphila COI geno dalinés sekos. Taip pat neissiskyré Sio tyrimo
metu pirmakart i§skirty C. (Cinara) piceicola ir kai kuriy kity tyréjy paskelbty
C. (Cinara) pilicornis COI dalinés sekos. Kalbant apie EF-Ia geno dalines
sekas, | atskiras kladas neissiskyré C. (Cinara) pinea, C. (Cinara) piniphila ir
C. (Cinara) pilosa sekos, taip pat neissiskyré C. (Cinara) piceicola ir C.
(Cinara) pilicornis sekos. I§samesné §iy rusiy kompleksy analizé pateikiama
Sio darbo 3.4 ir 3.5 poskyriuose.

Filogenetinés analizés pagal morfologinius ir biologinius poZymius
rezultatai (13 ir 14 pav.), rodo, kad Lietuvoje aptiktos Eulachnus ir Cinara
gentims priklausancios amary raSys yra atskirose kladose. Cinara
(Schizolachnus) pogentis sudaro sesering grupe Cinara (Cinara) ir Cinara
(Cupressobium)  pogenCiams.  Cinara  (Cupressobium)  pogenciui
priklausancios riiSys sudaro monofileting grupe, kuri isiterpia tarp Cinara
(Cinara) pogencio rusiy.

3.4. Probleminio Cinara (Cinara) pinea, C. (C.) piniphila ir C. (C.) pilosa
rusiy komplekso analizé

3.4.1. Mitybinés specializacijos ir gyvenimo cikly palyginimas

Visy trijy rasiy (Cinara (Cinara) pinea, C. (C.) piniphila ir C. (C.)
pilosa) amarai Lietuvoje aptikti ant Pinus sylvestris. Be to, C. (C.) pinea ir C.
(C.) piniphila aptikti ir ant P. mugo. Periodiniy steb&jimy metu 2019 m. visy
trijy rusiy amarai iki geguzés 15 dienos aptikti tik ant 1 mety amziaus
(pernyksc¢iy) segmenty (15 pav.). Geguzés 23 ir 30 dienomis visy trijy rusiy
atstovai pastebéti ant pernyks¢iy segmenty ir Siymeciy tigliy. Nuo birzelio 7
dienos iki sezono pabaigos C. (C.) pinea ir C. (C.) pilosa budavo sutinkami
tik ant Siymeciy tgliy, o C. (C.) piniphila — ir ant Siymeciy tgliy, ir ant 1-2
mety amziaus segmenty.

Visy trijy stebéty riisiy visy morfy sutinkamumo laikas persidengé, nors
iy morfy pirmo ir paskutinio aptikimo datos ne visada sutapdavo (15 pav.).
Pradinininkés aptiktos nuo balandzio 30 d. iki geguzés 30 d. Besparnés
viviparos aptiktos nuo geguzés 23 arba 30 d. iki rugséjo 14 d. Sparnuotos
viviparos aptiktos nuo birzelio 7 d. iki birZelio 23 arba 30 dienos. Oviparos
aptiktos nuo rugséjo 9 iki spalio 20 dienos. Patinai (visy trijy rusiy sparnuoti)
aptikti nuo rugséjo 9 iki spalio 5 arba 14 dienos.
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Data (1-2d.) V. 30| V.8 V15| v.23 | V.30 (w7 (VL6 [ V23 |VL29 |VIL15 [VIL 3
C.(C.) pilosa E F F E E.N VA VA VA VA |V v
Morfos [C.(C.)pinea | F |F F |V [V VA [VA VA [VA |V v
C.(C.)piniphila]| F _|F F |FV |[FEV VA [VA [VA |[VA |V %
Mikro- Ugliai _ A0 EEN NEN UEE NEN UNE|EEE|ENR
stacijos 1m.segmenta!lll IERNENNRE NEE ] i [ | il &) [ |
2 m. segmentai [ |
Data (¢#1-2d) VI 16 VI 23 |VIIL 31| IX. 9 X114 [IX 2 2 X 27
C.(C.)pilosa |V |V V [Vod[vVedood 220 0
Morfos |C.(C.)pinea |V \'4 V. [Ved|vedoled 2 0
C.(C.) piniphila| v |V V_|[vog|vodoeog o
Mikro- Ugliai NENERNNEN ENN| NEN R |
stacijos 1m. segmentai [ ] 0 @ 5] i [ | [ | &l [ |
2 m. segmentai [ | a A [ | i

15 pav. Cinara (Cinara) pilosa, C. (C.) pinea it C. (C.) piniphila, stebéty
2019 metais, morfos ir mikrostacijos. Amary morfos: o — kiauSinélis; F —
pradininké; V — besparné vivipara, A — sparnuota vivipara; @ — ovipara; 3 —
patinas. Spalvoti staciakampiai atitinka ta spalva nuspalvintos rasies amary
uzimtos augalo dalies amzZiy.

Fig. 15. Morphs and feeding sites of Cinara (Cinara) pilosa, C. (C.)
pinea and C. (C.) piniphila observed in 2019. Aphid morphs: o — egg; F —
fundatrix; V — apterous vivipara, A — alate vivipara; @ — ovipara; & — male.
Coloured rectangles correspond to age of host plant part inhabited by aphid
species coloured respectively.

3.4.2. Morfologiniy pozymiy palyginimas

Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila atskyrimo pagal
morfologinius poZymius schema paremta $io tyrimo metu atlikta molekuline
filogenetine analize, j kurig pirma kartg jtrauktos C. (C.) pilosa DNR sekos.
COI geno daliniy seky analizé (10 pav.) parodé¢, kad C. (C.) pilosa yra seseriné
grupé risiy kompleksui, kurj sudaro C. (C.) pinea ir C. (C.) piniphila. Taigi,
morfologinés analizés metu pirmiausia analizuojami pozymiai, pagal kuriuos
C. (C.)) pilosa galima atskirti nuo riisiy poros, kurig sudaro C. (C.) pinea ir C.
(C.) piniphila, paskui analizuojami poZymiai, pagal kuriuos pastarosios dvi
rusys atskiriamos viena nuo kitos. | analiz¢ pagal morfologinius poZymius
jtrauktos anksCiau neregistruotos morfos — C. (C.) piniphila oviparos ir
patinai, taip pat C. (C.) pilosa patinai.
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Besparnés viviparos

16 pav. Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila
besparnés viviparos: virSuje — gyvos (J. Danilovo nuotr.); apacioje —
preparuotos (A. Petrasiiino nuotr.)

Fig. 16. Apterous viviparae of Cinara (Cinara) pilosa, C. (C.) pinea and
C. (C.) piniphila. Above — living aphids (photo: J. Danilov); below — mounted
aphids (photo: A. Petrasitinas).

Besparniy vivipary (16 pav.) atveju C. (C.) pilosa atsiskyré nuo C. (C.)
pinea ir C. (C.) piniphila pagal 2 kokybinius, 1 skaiiuojamajj, 2
matuojamuosius pozymius ir 2 santykinius dydzius (13 lentelé). C. (C.) pinea
nuo C. (C.)) piniphila atsiskyré pagal 4 matuojamuosius pozymius ir 3
santykinius dydZzius (14 lentel¢).

C. (C.) pilosa besparniy vivipary atskyrimui nuo C. (C.) pinea ir C. (C.)
piniphila sudaryta kanoniné funkcija Aptvf-1, kurig sudaro 8 kintamieji ir
konstanta. Nestandartizuoti kintamyjy koeficientai 15 lenteléje. Funkcijos
Wilk‘o lambda yra 0,057, efektyvumas kontrolinéje grupéje 100 %. C. (C.)
pilosa atitinka funkcijos Aptvf-1 reik§més, didesnés uz 2 (17 pav.).

Kai Aptvf-1 reikSmés mazesnés uz 2, C. (C.) pinea atskyrimui nuo
C. (C.) piniphila sudaryta kanoniné funkcija Aptvf-2. Jg sudaro 6 kintamieji
ir konstanta. Nestandartizuoti iy kintamyjy koeficientai nurodyti 16 lenteléje.
Sios funkcijos Wilk‘o lambda yra 0,045, efektyvumas kontrolinéje grupéje
siekia 100 %. C. (C.) pinea atitinka Aptvf-2 reikSmés, mazesnés uz 0, o C.
(C.) piniphila — reikSmés, didesnés uz 0 (17 pav.).
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13 lentelé. Cinara (Cinara) pilosa besparniy vivipary pozymiai, kuriy
reik§més (min-max) iSsiskyré i§ C. (C.) pinea ir C. (C.) piniphila besparniy
vivipary pozymiy reik§miy (min-max).

Table 13. Range of character values (min-max) distinguishing apterous
viviparae of Cinara (Cinara) pilosa from that of C. (C.) pinea and C. (C.)
piniphila.

PoZymis C. (C) C. (C) pinea +
pilosa C. (C) piniphila

Tamsios  démés ant  blauzdy | Yra Neéra

proksimaliniy daliy ir Slauny

Skleritai apie plaukeliy pamatus ant | Yra Néra

pilvelio sternity

ABD_TERG 5 plaukeliy, augan¢iyne | 1-11 20-45

18 sklerito, skaicius

HT I ventilgis, pm 273-339 185-265

HT 1 dors ilgis, pm 197-256 | 111-176

ABD _TERG 5 sklerity ir plaukeliy | 0,71-0,95 | 0,07-0,59

skaiciaus santykis

ANT VIir HT I ventilgio santykis | 0,68-0,89 | 0,91-1,42

14 lentelé. Cinara (Cinara) pinea besparniy vivipary pozymiai, kuriy
reik§meés (min-max) i8siskyrée i§ C. (C.) piniphila besparniy vivipary pozymiy
reik§miy (min-max).

Table 14. Range of character values (min-max) distinguishing apterous
viviparae of Cinara (Cinara) pinea from that of C. (C.) piniphila.

PoZymis C. (C) C. (C)
Dpinea Dpiniphila
ANT III LH ilgis, pm 99-160 33-64
ABD _TERG 5 LH ilgis, pm 93-191 26-79
ABD TERG 7 LH ilgis, pm 98-205 23-86
TIB_ dors LH ilgis, pm 106-175 48-80
ANT _III LH ir ANT _III_bd santykis 1,65-3,14 0,62-1,19
TIB dors LH ilgio ir TIB skersmens | 0,79-1,59 0,40-0,73
santykis
ANT III LH ir TIB vent LH ilgio | 0,45-0,74 0,18-0,34
santykis
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15 lentelé. Nestandartizuoti kanoninés funkcijos Aptvf-1 kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Cinara) pilosa besparnes
viviparas nuo C. (C.) pinea su C. (C.) piniphila.

Table 15. Unstandardized coefficients and constant of the canonical
function Aptvf-1. This function distinguishes apterous viviparae of Cinara
(Cinara) pilosa from that of C. (C.) pinea and C. (C.) piniphila.

Kintamasis Reik§mé
ABD TERG 5 plaukeliy, kuriy pamatas ne sklerite, | -0,168
skaiCius

ANT _V antriniy rinarijy skaicius -0,738
ANT _Vir HT Il ilgiy santykis -15,285
ANT_V ir ANT_Vlilgiy santykis 11,987
ANT III LH ir TIB_dors LH ilgiy santykis -4,231
ANT VIir R 1V ilgiy santykis 8,107
R Vilgis, pm 0,050
Plaukeliy ant HT I dors skai¢ius 0,275
Konstanta -11,024

16 lentelé. Nestandartizuoti kanoninés funkcijos Aptvf-2 kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Cinara) pinea besparnes
viviparas nuo C. (C.) piniphila.

Table 16. Unstandardized coefficients and constant of the canonical
function Aptvf-2. This function distinguishes apterous viviparae of Cinara
(Cinara) pinea from that of C. (C.) piniphila.

Kintamasis Reik$mé
ANT _III LH ir ANT _III_bd santykis -4,329
ANT Iir ANT _II bendro ilgio ir antenos ilgio santykis | 50,911
SIPH CONE ir SIPH PORE skersmeny santykis -0,976

ABD TERG 5 LH ilgio ir didziausio sklerito | -0,743
skersmens santykis

HT I ventir HT I bas ilgiy santykis 1,146
ANT_V ir R_1V ilgiy santykis -4,167
Konstanta 6,539
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17 pav. Kanoniniy funkcijy Aptvf-1 ir Aptvf-2, skirty Cinara (Cinara)
pilosa, C. (C.) pinea ir C. (C.) piniphila besparnéms viviparoms atskirti,
reikSmés.

Fig. 17. Values of the canonical functions Aptvf-1 and Aptvf-2 intended
for identification of apterous viviparae of Cinara (Cinara) pilosa, C. (C.)
pinea and C. (C.) piniphila

Oviparos

18 pav. Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila
oviparos: virSuje — gyvos (J. Danilovo nuotr.); apaioje — preparuotos
(A. Petrasiiino nuotr.)

Fig. 18. Oviparae of Cinara (Cinara) pilosa, C. (C.) pinea and C. (C.)
piniphila. Above — living aphids (photo: J. Danilov); below — mounted aphids
(photo: A. Petrasiiinas).
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Ovipary (18 pav.) atveju C. (C.) pilosa atsiskyré nuo C. (C.) pinea ir
C. (C.) piniphila pagal 2 kokybinius ir 1 matuojamajj pozymius, taip pat 2
santykinius dydzius (17 lentelé). C. (C.) pinea nuo C. (C.) piniphila atsiskyré
pagal 5 matuojamuosius pozymius ir 5 santykinius dydzius (18 lentelé).

Cinara (Cinara) pilosa ovipary atskyrimui nuo C. (C.) pinea ir C. (C.)
piniphila sudaryta kanoniné funkcija Ovipara-1, kurig sudaro 8 kintamieji ir
konstanta. Nestandartizuoti $iy kintamyjy koeficientai nurodyti 19 lentelgje.
Sios funkcijos Wilk‘o lambda yra 0,078, efektyvumas kontrolingje grupéje
siekia 100 %. C. (C.) pilosa atitinka funkcijos Ovipara-1 reik§més, didesnés
uz?2 (19 pav.).

Kai Ovipara-1 reik§més mazesnés uz 2, C. (C.) pinea atskyrimui nuo C.
(C.) piniphila sudaryta kanoniné funkcija Ovipara-2. Ja sudaro 6 kintamieji ir
konstanta. Nestandartizuoti $iy kintamyjy koeficientai nurodyti 20 lentel¢je.
Sios funkcijos Wilk‘o lambda yra 0,011, efektyvumas kontrolingje grupéje
siekia 100 %. C. (C.) pinea atitinka Ovipara-2 reikSmés, didesnés uz 0, o C.
(C.) piniphila — reikSmés, mazesnés uz 0 (19 pav).

17 lentelé. Cinara (Cinara) pilosa ovipary poZymiai, kuriy reik§meés
(min-max) iSsiskyré i§ C. (C.) pinea ir C. (C.) piniphila ovipary pozZymiy
reikSmiy (min-max).

Table 17. Range of character values (min-max) distinguishing oviparae
of Cinara (Cinara) pilosa from that of C. (C.) pinea and C. (C.) piniphila.

PoZymis C (C) C. (C) pinea +
pilosa C. (C) piniphila
Tamsios  démés ant  blauzdy | Yra Néra

proksimaliniy daliy ir §launy

Skleritai apie plaukeliy pamatus ant | Yra Neéra
pilvelio sternity
HT I ventilgis, um 268-329 165-254

ANT VIir HT I ventilgiy santykis | 0,66-0,90 | 0,92—1,62
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18 lentelé. Cinara (Cinara) pinea ovipary pozymiai, kuriy reikSmés
(min-max) iSsiskyrée 1§ C. (C.) piniphila besparniy vivipary pozymiy reikSmiy
(min-max).

Table 18. Range of character values (min-max) distinguishing oviparae
of Cinara (Cinara) pinea from that of C. (C.) piniphila.

PoZymis C. (C) C. (C)
pinea piniphila
ANT III LH ilgis, pm 130-179 | 33-56
ABD TERG 5 LH ilgis, pm 122211 | 29-54
ABD TERG 7 LH ilgis, ym 148-246 | 29-67
TIB dors LH ilgis, um 143-212 | 42-74
TIB vent LH ilgis, pm 89-175 57-83
ANT III LH ir ANT III bd santykis 2,65-3,50 | 0,62—1,17

ABD TERG 5 LH ilgio ir didziausio | 1,55-3,62 | 0,53-1,38
plaukelio  pamatg  gaubianCio  sklerito
skersmens santykis

TIB dors LH ilgio ir TIB skersmens santykis | 1,06-1,77 | 0,46-0,74
ABD TERG 7 LH ir TIB vent LH ilgiy | 0,93-2,44 | 0,42—0,88
santykis
TIB dors LH ir TIB vent LH ilgiy santykis 1,11-2,03 | 0,65-1,09

19 lentelé. Nestandartizuoti kanoninés funkcijos Ovipara-1 kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Cinara) pilosa besparnes
viviparas nuo C. (C.) pinea su C. (C.) piniphila.

Table 19. Unstandardized coefficients and constant of the canonical
function Ovipara-1. This function distinguishes apterous viviparae of Cinara
(Cinara) pilosa from that of C. (C.) pinea and C. (C.) piniphila.

Kintamasis Reiksmé
ABD TERG 5 plaukeliy, kuriy pamatas ne sklerite, skai¢ius | -0,216
ANT IIlir HT I vent ilgiy santykis -4,153
Plaukeliy ant ANT VI bp skaiCius -0,698

Didziausiy plaukeliy pamatus supanciy sklerity, esanciy ant | 3,748
ABD TERG 5ir ABD TERG 7, skersmeny santykis

SIPH CONE ir SIPH PORE skersmeny santykis 0,930
ANT V antriniy rinarijy skai¢ius -0,872
Plaukeliy ant ABD TERG 8§ skaicius 0,168
ANT Vlilgis, um 0,016
Konstanta 4,159
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20 lentelé. Nestandartizuoti kanoninés funkcijos Ovipara-2 kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Cinara) pinea oviparas
nuo C. (C.) piniphila ovipary.

Table 20. Unstandardized coefficients and constant of the canonical
function Ovipara-2. This function distinguishes oviparae of Cinara (Cinara)
pinea from that of C. (C.) piniphila.

Kintamasis Reik§mé
TIB_dors LH ilgio ir TIB skersmens santykis 6,135
ABD _TERG 5 LH ir TIB_dors_LH ilgiy santykis 4,805
ANT IIlir HT II ilgiy santykis 5,987
ANT III LH ir TIB_vent LH ilgiy santykis 18,657
ANT_Vir R 1V ilgiy santykis 9,356
ANT IV ir HT I vent ilgiy santykis -4,592
Konstanta -36,294
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19 pav. Kanoniniy funkcijy Ovipara-1 ir Ovipara-2, skirty Cinara
(Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila oviparoms atskirti, reikSmes.

Fig. 19. Values of the canonical functions Ovipara-1 ir Ovipara-2
intended for identification of oviparae of Cinara (Cinara) pilosa, C. (C.) pinea
and C. (C.) piniphila
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Patinai

C. (C.) pilosa C. (C) pinea " C. (C) piniphila

20 pav. Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila patinai:
virSuje — gyvi (J. Danilovo nuotr.); apaCioje — preparuoti (A. Petrasitino
nuotr.)

Fig. 20. Males of Cinara (Cinara) pilosa, C. (C.) pinea and C. (C.)
piniphila. Above — living aphids (photo: J. Danilov); below — mounted aphids
(photo: A. PetraSitinas).

Patiny (20 pav.) atveju nenustatyta morfologiniy poZymiy, pagal kuriuos
buty galima atskirti C. (C.) pilosa nuo C. (C.) pinea ir C. (C.) piniphila. C.
(C.) pinea nuo C. (C.) piniphila atsiskyré pagal 4 matuojamuosius poZymius
ir 2 santykinius dydzius (21 lentelé).

C. (C.) pilosa patiny atskyrimui nuo C. (C.) pinea ir C. (C.) piniphila
sudaryta kanonin¢ funkcija Male-1, kurig sudaro 8 kintamieji ir konstanta.
Nestandartizuoti kintamyjy koeficientai nurodyti 22 lenteléje. Funkcijos
Wilk‘o lambda yra 0,096, efektyvumas kontrolingje grupéje 100 %. C. (C.)
pilosa atitinka funkcijos Male-1 reik§més, didesnés uz 2 (21 pav.).

Kai Male-1 reik§més mazesnés uz 2, C. (C.) pinea atskyrimui nuo C. (C.)
piniphila sudaryta kanoniné funkcija Male-2. Ja sudaro 6 kintamieji ir
konstanta. Nestandartizuoti $iy kintamyjy koeficientai nurodyti 23 lenteléje.
Sios funkcijos Wilk‘o lambda yra 0,049, efektyvumas kontrolingje grupéje
siekia 100 %. C. (C.) pinea atitinka Male-2 reikSmés, didesnés uz 0, o C. (C.)
piniphila — reik§més, mazesnés uz 0 (21 pav.).
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21 lentelé. Cinara (Cinara) pinea patiny pozZymiai, kuriy reikSmés (min-
max) iSsiskyré 18 C. (C.) piniphila patiny poZymiy reik§miy (min-max).

Table 21. Range of character values (min-max) distinguishing males of
Cinara (Cinara) pinea from that of C. (C.) piniphila.

PoZymis C. (C) C. (C)

Dinea piniphila
ANT _III LH ilgis, pm 90-148 56-84
ABD _TERG 5 LH ilgis, pm 121-193 45-112
ABD _TERG 7 LH ilgis, pm 116-189 55-108
TIB_dors LH ilgis, pm 176-238 62-155
ANT III LH ilgio ir ANT _III bd santykis | 2,05-3,34 | 1,14-1,69
TIB dors LH ilgio ir TIB skersmens | 2,22-3,02 | 0,84-2,20
santykis

22 lentelé. Nestandartizuoti kanoninés funkcijos Male-1 kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Cinara) pilosa patinus
nuo C. (C.) pinea su C. (C.) piniphila.

Table 22. Unstandardized coefficients and constant of the canonical
function Male-1. This function distinguishes males of Cinara (Cinara) pilosa
from that of C. (C.) pinea and C. (C.) piniphila.

Kintamasis Reik§mé
ANT _IIIir HT I vent ilgiy santykis -6,180
Plaukeliy ant ANT _II skaiCius -0,346
ANT IIlir R 1V ilgiy santykis 3,907
SIPH_CONE ir SIPH_PORE skersmeny santykis -0,840
TIB_dors LH ir TIB_vent LH ilgiy santykis 3,294

ABD TERG 7 LH ilgio ir didziausio sklerito skersmens | -0,686
santykis

ANT _V antriniy rinarijy skaicius 0,171
HT I dors plaukeliy skaicius 0,471
Konstanta 10,201
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23 lentelé. Nestandartizuoti kanoninés funkcijos Male-2 kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Cinara) pinea patinus

nuo C. (C.) piniphila.

Table 23. Unstandardized coefficients and constant of the canonical
function Male-2. This function distinguishes males of Cinara (Cinara) pinea

from that of C. (C.) piniphila.

Kintamasis Reik§mé
TIB LH ilgio ir TIB skersmens santykis 4,070
ABD _TERG 7 LH ir TIB_dors LH ilgiy santykis 5,220
ANT III LH ir TIB_vent LH ilgiy santykis 3,964
ANT _III antriniy rinarijy skaicius 0,076
ANT _VIir HT I vent ilgiy santykis -6,018
ANT _II plaukeliy skaiCius -0,396
Konstanta -6,604
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21 pav. Kanoniniy funkcijy Male-1 ir Male-2, skirty Cinara (Cinara)
pilosa, C. (C.) pinea ir C. (C.) piniphila patinams atskirti, reikSmés.

Fig. 21. Values of the canonical functions Male-1 and Male-2 intended
for identification of males of Cinara (Cinara) pilosa, C. (C.) pinea and C. (C.)

piniphila
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3.4.3. COI ir EF-1o geny daliniy seky palyginimas

Genetiniai atstumai, skiriantys C. (C.) pilosa nuo C. (C.) pinea ir C. (C.)
piniphila, yra ne maZesni nei atitinkamai 3,51 % ir 3,66 % (24 lentel¢). Taigi,
jie virsija 2 %, laikomus riba tarp vidur@i$iniy ir tarprusiniy vabzdziy COI geno
daliniy seky skirtumy (Foottit et al., 2009). Tuo tarpu genetiniai atstumai tarp
C. (C) pinea ir C. (C.) piniphila siekia nuo 0,00 iki 1,98 %. Siy dviejy
morfologiniy risiy atstovy COI haplotipai persidengia (22 pav., 23 pav.):
nustatytas vienas haplotipas, kurj pasidalijo C. (C.) pinea kartu su C. (C.)
piniphila. Maziausias skirtumas tarp C. (C.) pilosa haplotipy ir C. (C.) pinea
haplotipy yra didesnis (23 pakaity) nei tarp labiausiai tarpusavyje nutolusiy C.
(C.) pinea haplotipy (20 pakaity) ir C. (C.) piniphila haplotipy (6 pakaitos).
Pagal visus COI daliniy seky pagrindu taikytus molekuliniy grupiy
apibrézimo metodus (25 lentelé) C. (C.) pilosa atitinka atskirg molekuling
grupe, o C. (C.) pinea ir C. (C.) piniphila sudaro bendra molekuling grupe.

Pagal visus EF-lo geno daliniy seky pagrindu taikytus molekuliniy
grupiy apibrézimo metodus (25 lentelé) C. (C.) pilosa kartu su C. (C.) pinea
ir C. (C.) piniphila priskirtos tai paciai molekulinei grupei, jy EF-Ia sekos
neissiskiria (22 pav.). Pagal didziausiu atitikimo santykiu pasizyméjusius
rezultatus, gautus GMYC metodu, vieng molekuling grupe atitinka tik $ios
trys morfologinés risys. Pagal rezultatus, gautus kitais metodais, i molekuline
grupe jeina dar 2—6 rusys. IS EF-1a haplotipy tinklo (23 pav.) matyti, kad C.
(C) pilosa, C. (C.) pinea ir C. (C.) piniphila haplotipai persidengia; nustatytas
haplotipas, kurj pasidalijo visy trijy risiy amarai.

24 lentelé. Genetiniy atstumy tarp pasirinkty amary grupiy COI geno
daliniy seky (652 bp) i§ Lietuvos intervalai. Paryskinti genetiniai atstumai,
didesni kaip 2 %.

Table 24. Ranges of p-distances among partial CO! sequences (652 bp)
of particular aphid groups obtained in Lithuania. P-distances exceeding 2 %
are highlighted.

min max
C. (C)) pilosa (viduriiSiniai) 0,00 % 0,15 %
C. (C)) pinea (vidurtSiniai) 0,00 % 2,14 %
C. (C.) piniphila (vidurtsiniai) 0,00 % 0,92 %
C. (C) pilosa — C. (C.) pinea 3,51 % 4,73 %
C. (C)) pilosa — C. (C.) piniphila 3,66 % 4,27 %
C. (C.) pinea — C. (C.) piniphila 0,00 % 1,98 %
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25 lentelé. Skirtingais metodais gauty molekuliniy grupiy skaiciaus ir
atitikimo santykio palyginimas. Didziausi atitikimo santykiai paryskinti.

DNR sekos tik i$ Lietuvos / i§ viso pasaulio.

Table 25. Comparison of numbers of MOTUs and match ratios obtained
by different medhods. Highest match ratios are highlighted.

DNA sequences from Lithuania / from all the World.

Sutrumpinimai / abbreviations: C. — Cinara, Cu. — Cupressobium, Sch. —
Schizolachnus, E. — Eulachnus.

Geno daliné seka COI (652 bp) EF-1a (555 bp)

Apibrézimo metodas | GM | PTP | PTP | AB | GM | PTP | PTP | AB
YC | BI ML |GD | YC |BI ML | GD

C. (C.) pinea 272 | 1/1 1/1 11 |11 11 11 1/1
C. (C)) piniphila

C. (C) pilosa /1 | 1/1 1/1 1/1 1/1
C. (C.) neubergi /1 | 1/1 1/1 1/1 | 11 11
C. (C.) hyperophila 2/2 | 5/5 5/5 22 |11

C. (C.) brauni /1 | 1/1 1/1 1/1 | 22 1/1 1/1

C. (C)) piceicola /1 | 1/1 1/1 1/1 |11 1/1 11

C. (C) pilicornis 1/4 | 1/4 1/4 1/4

C. (C.) pruinosa 1/6 | 1/7 1/3 1/5 | 111 2/3

C. (C.) pini 2/3 | 12 1/2 12 | 111 1/1 11 1/1
C. (C.) nuda /1 | 1/1 1/1 11 |11

C. (C.) pinihabitans /1 | 1/1 1/1 1/1 | 111 1/1 1/1 1/1

C. (C) cuneomaculata | 1/1 | 1/1 1/1 1/1 | 111 1/1 1/1 1/1

C. (C) laricis /1 | 1/1 1/1 1/1 | 11 1/1 1/1 1/1
C. (C.) kochiana 172 | 172 1/2 12 | 111 1/1 1/1 1/1
C. (C.) piceae 1/3 | 1/3 1/3 1/3 | 111 1/1 1/1 1/1
C. (C) costata 1/3 | 172 1/3 12 | 111 1/1 1/1 1/1
C. (C.) pectinatae /1 | 1/1 1/1 1/1 | 111 1/1 1/1 1/1
C. (Sch.) obscura /1 | 1/1 1/1 171 |11 1/1 11 11
C. (Sch.) pineti 1/1

C. (Cu.) cupressi /1 | 1/1 1/1 1/1 |11 1/1 1/1 1/1
C. (Cu.) juniperi 2/2 | 3/4 3/4 1/1 | 11 1/1 1/1 1/1

C. (Cu.) mordvilkoi /1 | 1/1 1/1 1/1 |11 1/1 1/1 1/1

C. (Cu.) smolandiae /1 | 1/1 1/1 1/1 |11 1/1 1/1 1/1

E. agilis 1/1 | /1 1/1 1/1 |11 1/1 1/1 1/1
E. brevipilosus 1/1 | 1/1 1/1 11 |11 1/1 1/1 1/1
E. nigricola 1/1 | 1/1 1/1 11 |11 1/1 1/1 1/1
E. rileyi /1 | /1 1/1 1/1 |11 1/1 1/1 1/1
Molekulines  grupes | 23/ | 22/ 22/ 23/ | 20/ 16/ 16/ 15/
atitinkanéiy rusiy 18 |16 16 17 120 16 16 15

Molekuliniy grupiy 31/ | 32/ 32/ 27/ | 25/ 22/ 20/ 18/
45 1 47 44 39 |25 23 20 18

Risiy 28 | 28 28 28 | 28 28 28 28

Atitikimo santykis 78/ [ 73/ |73 | 840 | 751 | .64 | .67/ | .65/
A9 | 43 |44 |51 |75 | .63 |.67 |.65
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C. (C) pinea -C4 Lietuva
C. (C) pinea 3005 JAV
C. (C) pinea 2686 Pranczija

C. (C)) pinea BIOUG04112-F01 Suomija

C(C
C(C
C(C
C. (C) pinea 3032 JAV
C. (C) pinea-C3 Lietuva

C. (C) pinea 2810 Kazachija

C. (C) pinea-C2 Lietuva

C. (C) piniphila-C4 Lietuva

C. (C) pinea-C7 Lietuva

C. (C) piniphila-C 2 Lietuva
C. (C) piniphila-C5 Lietuva
C. (C) piniphila ZMIOZ15766 Kinija
C. (C.) piniphila ZMIOZ15921 Kinija

)

C. (C) piniphila-C3 Lietuva
)
)

)
)
)
)
\) pinea ZMIOZ22764 Kinija
)
)
)
)

C. (C.) pinea ZMIOZ17688 Kinija
C. (C.) pinea CNC#HEMO0O07725 Kanada
C. (C.) pinea+piniphila-C1 Lietuva

C. (C.) piniphila-C1 Lietuva

)
)
)
C. (C.) pinea-C8 Lietuva
C. (C.) pinea-C6 Lietuva
C. (C) pinea-C5 Lietuva
C. (C) pinea-C1 Lietuva
C. (C) pilosa-C2 Lietuva
C. (C.) pilosa-C1 Lietuva

pinea ZMIOZ22774 Mongolija
pinea 2724 Prancuzija

100

EF-Tex

1

C. (C) piniphila-E3 Lietuva

C. (C.) piniphila- E1 Lietuva

C. (C) pinea 3032 JAV

C. (C) pinea 2810 Kazachija

C. (C) pinea 2724 Prancuzija

C. (C) pinea ZMIOZ22774 Mongolija
C. (C) pinea ZMIOZ22764 Kinija

C. (C.) pinea+piniphila- E2 Lietuva
C. (C.) piniphila -E2 Lietuva

C. (C) pilosa- E1 Lietuva

C. (C.) pilosa- E3 Lietuva

C. (C)) pinea+piniphila- E1 Lietuva
C. (C) pinea-E1 Lietuva

C. (C) pinea-E2 Lietuva

C. (C) pinea -E3 Lietuva

C. (C) piniphila ZMI0Z15921 Kinija
C. (C) piniphila ZMIOZ15766 Kinija
C. (C) pilosa- E2 Lietuva

C. (C.) pilosa - E4 Lietuva

22 pav. Eulachnini tribos filogenijos schemy pagal COI (652 bp) ir EF-
lo (555 bp, egzonai) geny dalines sekas fragmentai, rodantys rySius tarp

Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila. Pagrindas — BI
dendrogramos (MrBayes). Skaiciy paaiskinimai pateikti 8 pav.

Fig. 22. Parts of the phylogenetic trees of the tribe Eulachnini based on
partial sequences of the COI (652bp) and EF-Ia (555 bp, exons) genes,
showing relations between Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.)

piniphila. Background tree — BI (MrBayes). Explanation of numbers
presented in Fig. 8.
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pinea-Cl Lietuva

pilosa-C1 Lietuva

Dilosa-C2 Lietuva

pifice 8 Ll pinea 2686 Prancuzija

pfﬂ&é‘-cﬁ Lietuva pfﬂﬂé‘ CMC#HEMO07725 Kanada

pinea-cs Lietuva

piniphila-c4 Lietuva pinea 3005 JAV

piniphila-C1 Lietuva pinea-c4 Lietuva

Dinea-C2 Lietuva

pinea+piniphila-Cl Lietuva

pinea-C7 Lietuva
pinea 2810 Kazachija

pr'nea ZMIOZ17688 Kinija

pinea BIOUGD4112-F01 Suomija g
pinga-C3 Lietuva
Diniphila-C5 Lietuva pinea 3032 1AV

pinea 2724 Prancuzija

pinea ZmMI0Z22774 Mongolija
pinea ZMIOZ22764 Kinija

piniphila ZMmI0Z215921 Kinija
piniphila ZMIOZ15766 Kinija

piniphila-C2 Lietuva piniphila-C3 Lietuva

pinea+piniphila-E1 Lietuva
EF‘ 1“ pinea-E1 Lietuva
pinea-E2 Lietuva
pinea-E3 Lietuva piniphila-E1 Lietuva
pilosa-E1 Lietuva

pilosa-E2 Lietuva pilosa-E3 Lietuva

pilosa-E4 Lietuva

piniphila-E3 Lietuva
1
} H—@
pinea+piniphila-E2 Lietuva
piniphila-E2 Lietuva

23 pav. Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila COI
(652 bp) ir EF-1a (776 bp, tik egzonai) geny daliniy seky haplotipy tinklai.
Vienas skersinis briik$nelis atitinka vieng nukleotidy pakaitg. Spalvos atitinka
morfologines risis arba jy derinius.

Fig. 23. Haplotype networks of COI (652 bp) and EF-1a (776 bp, exons
only) partial sequences. One cross band correspond to one nucleotide
substitution. Colours correspond to morphological species or their
combinations.
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3.5. Probleminio Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.)
pruinosa rusiy komplekso analizé

3.5.1. Mitybinés specializacijos ir gyvenimo cikly palyginimas

Visy trijy risiy amarai Lietuvoje aptikti ant Picea abies. Cinara (Cinara)
piceicola ir C. (C.) pilicornis taip pat aptikti ant P. montigena. C. (C.)
pilicornis aptikti tik ant Siymec¢iy tigliy ir 1 mety amzZiaus segmenty (24 pav.).
Sie amarai 2019 m. biidavo aptinkami nuo geguzés iki rugpjacio, rudenj
nepasirodé. C. (C.) piceicola biidavo aptinkami ant igliy ir 1-4 mety amZiaus
segmenty. Ant minéty antzeminiy augalo daliy 2019 m. jie nepertraukiamai
biudavo sutinkami nuo geguzés iki spalio. C. (C.) pruinosa geguze ir birzelj
pastebéti ant 1-9 mety amziaus segmenty, rugséji — ant 1-3 mety amZiaus
segmenty. 2019 m. liepa ir rugpjiitj ant antZeminiy augalo daliy Siy amary
neaptikta.

Data (+1-2d.) V. 30 V.8 V.15 V.23 V.30 [ VL7 [ML.16 |VL.23 | VL. 29 |VIL 15| VIL 31
C. (C.) piceicola 0 F F,V W V,A |VA |[VA | VA | V2 (¥2d
Morfos |C. (C.) pilicornis 0 0 F E EN V VA |[VA[VA \ M
C. (C.) pruinosa 0 F F F,V Vv VA [VA |VA
Ugliai H (EN EN BN EEN BN
Mikro- [1 m_segmentai [ ] [1 ] [N ] EN EE (EE § [ | [} [ ]
stacijos |2 m_segmentai Bl E|E EE NN [ | | | g (m m
=3 m_segmentai B E I EfR BB B | | | ‘
Data (x1-2d)) VIL16 | VIL23 [ VIl 31 X9 [IX 14 |IX25 [ X5 |X 14 [X 20 |X 27
C.(C)piceicola| VS Zo[VOJdo/V2Jio|V2do|2do[2d0|2d0f Co 0 0
Morfos |C. (C.) pilicornis| V 2o 0 0 0 0 0 0 0 0 0
C. (C.) pruinosa Co Co 0 0 0 0
Ugliai [ N | | | | | | | | | @ | | | |
Mikro- [1 m_segmentai | B [] [] H H(H NN [ | | |
stacijos [2 m segmentai | B [ | ] i B EEE
=3 m.segmentai

24 pav. Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa,
stebéty 2019 metais, morfos ir mikrostacijos. Amary morfos: o — kiau$inélis;
F — pradininké; V — besparné vivipara, A — sparnuota vivipara; ¢ — ovipara;
d — patinas. Spalvoti stadiakampiai atitinka ta spalva nuspalvintos rusies
amary uzimtos augalo dalies amziy.

Fig. 24. Morphs and feeding sites of Cinara (Cinara) piceicola, C. (C.)
pilicornis ir C. (C.) pruinosa observed in 2019. Aphid morphs: o — egg; F —
fundatrix; V — apterous vivipara, A — alate vivipara; @ — ovipara; & — male.
Coloured rectangles correspond to age of host plant part inhabited by aphid
species coloured respectively.
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Visy trijy rii§iy amary pradininkiy ir sparnuoty vivipary aptikimo laikas
persidengé (24 pav.). Pradininkés aptiktos nuo geguzés 8 arba 15 dienos iki
geguzeés 23 arba 30 dienos. Sparnuotos viviparos aptiktos nuo birzelio 7 arba
16 dienos iki birZelio 23 arba 30 dienos. Visy trijy riisiy besparniy vivipary
pasirodymo laikas panasus — geguzés 23 arba 30 diena. C. (C.) pruinosa
besparnés viviparos ant antZzeminiy augalo daliy buvo sutinkamos iki birzelio
23 dienos, C. (C.) pilicornis — iki rugpjucio 16 d., C. (C.) piceicola — iki
rugséjo 9 dienos. C. (C.) piceicola oviparos aptiktos nuo liepos 15 d. iki spalio
14 d., besparniai patinai — nuo liepos 31 d. iki spalio 5 d. C. (C.) pilicornis
ovipary aptikta rugpjii¢io 16 d., C. (C.) pruinosa ovipary — rugséjo 14 ir 25 d.
Pastaryjy dviejy riisiy patiny Sio tyrimo metu neaptikta.

3.5.2. Morfologiniy pozymiy palyginimas

Sio tyrimo metu analizuoti Cinara (Cinara) piceicola, C. (C.) pilicornis
ir C. (C.)) pruinosa besparniy vivipary (25 pav.) morfologiniai poZymiai,
naudoti budinimo raktuose, pateiktuose Heie (1995); Binazzi, Scheurer
(2009); Favret et al. (2025); Dransfield, Brightwell (2025).

. {C:) piceicola C. C.} pilicornis ) C. (C.) pruinosa

25 pav. Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa
besparnés viviparos: virSuje — gyvos (J. Danilovo nuotr.); apacioje —
preparuotos (A. Petrasitino nuotr.)

Fig. 25. Apterous viviparae of Cinara (Cinara) piceicola, C. (C.)
pilicornis and C. (C.) pruinosa. Above — living aphids (photo: J. Danilov);
below — mounted aphids (photo: A. Petrasitinas).
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26 lentelé. Lietuvoje surinkty Cinara (Cinara) piceicola, C. (C.)
pilicornis ir C. (C.) pruinosa besparniy vivipary raktiniy pozymiy reik§miy
intervalai (min-max).

Table 26. Range of character values (min-max) distinguishing apterous
viviparae of Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa
collected in Lithuania.

C (C) C. (C) C. (C)
piceicola | pilicornis | pruinosa
Pilvelio dorsaliniy LH ilgis, pm 78-148 116-192 71-162

SIPH CONE skersmuo, um 214450 175-317 350-736
TIB dors LH ilgis, pm 73-119 143-209 | 69-139

R 1V antriniy plaukeliy skai¢ius | 68 4-6 8-13
Plaukeliy ziedy ant SIPH _CONE

skaicius 24 24 6-10
ANT III LH ilgio ir ANT III bd

santykis 1,29-2,30 | 2,51-3,49 | 1,21-2,72

R IV+Vir HT Il ilgiy santykis 0,72-0,99 | 0,66-0,92 | 1,05-1,40
SIPH_CONE skersmens ir HT 11

ilgio santykis 0,65-1,12 | 0,49-0,72 | 1,33-2,52
Sklerotizuotos juostos ant
ABD TERG 7ir ABD TERG 8 | Yra Néra Yra

Kaip matyti 26 lenteléje, C. (C.) pilicornis i$ kity dviejy rusiy i$siskyré
sklerotizuoty juosty ant ABD TERG 7 ir ABD TERG 8 nebuvimu ir
ilgesniais TIB_dors plaukeliais. C. (C.) pruinosa i§ kity dviejy rusiy iSsiskyre
didesniu plaukeliy ziedy ant SIPH CONE skai¢iumi, didesniu R _IV+V ir
HT Il ilgiy santykiu, taip pat didesniu SIPH _CONE skersmens ir HT Il ilgio
santykiu. Pozymiy, kurie isskirty C. (C.) piceicola i§ abiejy kity rusiy,
nenustatyta. Be minéty skiriamyjy C. (C.) pilicornis ir C. (C.) pruinosa
pozymiy, C. (C.) piceicola pasizyméjo mazesniu ANT III LH ilgio ir
ANT III bd santykiu nei C. (C.) pilicornis.

3.5.3. COI ir EF-1o geny daliniy seky palyginimas

Cinara (Cinara) piceicola DNR sekos ] molekuling filogenetine analize
jtrauktos pirmgkart. COI geno daliniy seky pagrindu sudarytoje
dendrogramoje (26 pav.) C. (C.) piceicola, C. (C.) pilicornis ir C. (C.)
pruinosa sekos 1§ Lietuvos yra atskirose kladose ir atitinka tris atskiras
molekulines grupes (27 lentelé). Genetiniai atstumai (28 lentelé) tarp Siy
amary rasiy COI geno daliniy seky i§ Lietuvos yra ne maZesni nei 5,33 % ir
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virsija 2 %, laikomus riba tarp viduriiSiniy ir tarpraiSiniy vabzdziy CO! seky
skirtumy (Foottit et al., 2009). VidurGSiniai genetiniai atstumai tarp COI seky
i§ Lietuvos ne didesni nei 0,30 %. C. (C.) piceicola ir C. (C.) pilicornis EF-
la geno dalinés sekos i$ Lietuvos neissiskiria (27 pav., 28 pav.) ir atitinka ta
pacia molekuling grupe (25 lentele)

Lietuvoje aptikty C. (C.) pruinosa COI geno dalinés sekos artimiausios
Azijoje (Kazachijoje ir Japonijoje) aptikty Sios rusies amary CO/! sekoms (26
pav., 29 pav.); genetiniai atstumai svyruoja nuo 0,61 iki 1,37 % (28 lentele).
Vakary Europoje (Pranciizijoje ir Vokietijoje) aptikty C. (C.) pruinosa riisies
atstovy COI sekos nuo medziagos i$ Lietuvos skiriasi 1,52—1,98 %. Labiausiai
nuo C. (C.) pruinosa i8 Lietuvos COI seky skiriasi Siai rtsiai priskirty amary
COI sekos Siaurés Amerikoje — 3,35-4,57 %.

27 lentelé. Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.)
pruinosa COI geno daliniy seky (652 bp) priskyrimas molekulinéms grupéms.
ABGD pasizyméjo didziausiu atitikimo santykiu (zr. 25 lentele)

Table 27. Grouping of partial COI sequences (652 bp) of Cinara
(Cinara) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa into MOTUs using
different methods. ABGD reached the highest match ratio (see Table 25).

GM | PTP | PTP | AB
YC | BI ML | GD

C. (C)) pruinosa i§ Lietuvos #1 #1

C. (C.) pruinosa 2804 ir 2806, Kazachija #1 #1
C. (C.) pruinosa 3326, Japonija #2 #2

C. (C.) pruinosa 2726, Pranctizija #3 #3 #2
C. (C) pruinosa BIOUG3020-C11, Vokietija #4 #4

C. (C)) pruinosa 661, Pranciizija #3
C. (C)) pruinosa 3226, JAV #5 #5 #2 #4
C. (C)) pruinosa 2883, JAV #6

C. (C) pruinosa BIOUG11744-E02, Kanada

C. (C.) pruinosa BIOUG45061-B09, Kanada #6 #7 #5
C. (C)) pilicornis 2769, Pranctzija #7 #8 #3 #6

C. (C)) piceicola i$ Lietuvos
C. (C)) pilicornis 2811 ir 2826, Kazachija #8 #9 #4 #7
C. (C)) pilicornis ZM10Z22682, Kinija #9 #10 | #5 #8
C. (C)) pilicornis 3225, JAV #10 | #11 | #6 #9
C. (C)) pilicornis CNC#HEMO050945, Kanada
C. (C) pilicornis 746, Pranciizija

C. (C)) pilicornis 18 Lietuvos

C. (C)) pilicornis 2805, Kazachija
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26 pav. Eulachnini tribos filogenijos schemos pagal COI geno dalines
sekas (652 bp ) fragmentas, rodantis ry$ius tarp Cinara (Cinara) piceicola, C.
(C)) pilicornis ir C. (C.) pruinosa. Pagrindas — Bl dendrograma (MrBayes).

-

C. (C) pruinosa-C1 Lietuva

C. (C.) pruinosa-C2 Lietuva

C. (C.) pruinosa-C4 Lietuva

C. (C.) pruinoga-C3 Lietuva

C. (C.) pruinosa 2806 Kazachija

C. (C.) pruinosa 2804 Kazachija

C. (C.) pruinosa 3326 Japonija

C. (C.) pruinosa 2726 Prancizija

C. (C.) pruinosa BIOUG03020-C11 Vokietija
C. (C.) pruinosa 661 Pranciizija

C. (C.) pruinosa 3226 JAV

C. (C.) pruinosa 2883 JAV

C. (C.) pruinosa BIOUG11744-E02 Kanada
C. (C.) pruinosa B|OUG45061-B09 Kanada
C. (C.) sitchensis

C. (C.) nigripes

C. (C.) vandykei

C. (C.) ohscura

C. (C) fornacula

C. (C.) hottesi

C. (C.) pilicornis 2769 Pranciizija

C. (C.) piceicola -C3 Lietuva

C. (C.) piceicola-C4 Lietuva

C. (C.) piceicola-C1 Lietuva

C. (C.) piceicola-C2 Lietuva

C. (C.) pilicornis. 2811 Kazachija

C. (C.) pilicornis 2826 Kazachija

C. (C.) pilicornis ZMIOZ22682 Kinija

C. (C.) pilicornis 3225 JAV

C. (C.) pilicornis CNC HEM050945 Kanada
C. (C.) pilicornis 746 Prancuzija

C. (C) pilicornis-C5 Lietuva

C. (C.) pilicornis-C2 Lietuva

C. (C.) pilicornis-C3 Lietuva

C. (C.) pilicornis-C4 Lietuva

C. (C.) pilicornis-C1 Lietuva

C. (C.) pilicornis 2805 Kazachija

Skaiciy paaiskinimai pateikti 8 pav.

Fig. 26 A part of the phylogenetic tree of the tribe Eulachnini based on
partial sequences of the COI gene (652 bp) showing relations between Cinara
(Cinara) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa. Background tree —

BI (MrBayes). Explanation of numbers is presented in Fig. 8.
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£ C. (C.) fornacula
950855 C.(C.) sitchensis
L C.(C.) vandykei
C.(C.) piceicolaE2 Lietuva
C. (C.) pilicornis ZMIOZ22682 Kinija
C.(C.) pilicornis 3225 JAV
- (. (C.) pilicornis-E4 Lietuva
87,83;; -} - l———— (. (C.) piceicola-E4 Lietuva
C. (C.) pilicornis-E1 Lietuva
C. (C.) piceicola-E1 Lietuva
C.(C.) piceicola-E3 Lietuva
——— C. (C.) pilicornis-E3 Lietuva

.| |—— c.(C) pilicornis-E6 Lietuva

59-§9- . - 95 LUt C. (C) pilicornis-E2 Lietuva
! it | _  C.(C) pilicornis 746 Prancuzija

%; 9% Ezic C. (C.) pilicornis-ET Lietuva

— C.(C.) pilicornis-ES Lietuva
——— (. (C.) pruinosa-ET Lietuva
——— C.(C.) pruinosa 2726 Prancuzija
——— C.(C.) pruinosa-E5 Lietuva
——— C. (C.) pruinosa-E2 |ietuva
33;1 55; - ;- - —— C.(C.) pruinosa 3226 JAV
——— C. (C.) pruinosa-E6 Lietuva
—— C. (C.) pruinosa-E1 Lietuva
L C.(C.) pruinosa 3315 Japonija
98: 84: 55:{60: - — C.(C.) pruinosa-E4 Lietuva
C.(C.) pruinosa-E3 Lietuva

C. (C.) hottesi

27 pav. Eulachnini tribos filogenijos schemos pagal EF-/a geno dalines
sekas (555 bp, egzonai) fragmentas, rodantis rySius tarp Cinara (Cinara)
piceicola, C. (C.) pilicornis ir C. (C.) pruinosa. Pagrindas — BI dendrograma
(MrBayes). Skaiciy paaiskinimai pateikti 8 pav.

Fig. 27. A part of the phylogenetic tree of the tribe Eulachnini based on
partial sequences of the EF-Io (555 bp, exons) showing relations between
Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa. Background
tree — BI (MrBayes). Explanation of numbers presented in Fig. 8.
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28 lentelé. Genetiniy atstumy tarp pasirinkty amary grupiy COI geno
daliniy seky (652 bp) intervalai. ParySkinti genetiniai atstumai, didesni kaip
2 %.

Table 28. Ranges of p-distances among partial CO! sequences (652 bp)
of particular aphid groups. P-distances exceeding 2 % are highlighted.

min max

C. (C) piceicola (Lietuva) — C. (C.) pilicornis | 5,33 % | 5,94 %
(Lietuva)
C. (C) piceicola (Lietuva) — C. (C.) pruinosa | 7,15 % | 7,76 %
(Lietuva)
C. (C) pilicornis (Lietuva) — C. (C.) pruinosa | 6,85 % | 7,31 %
(Lietuva)

C. (C)) piceicola (tarp seky i§ Lietuvos) 0,00% | 0,46 %
C. (C)) piceicola (Lietuva) — C. (C.) pilicornis 0,00% | 0,30 %
(2769, Pranciizija)

C. (C.)) piceicola (Lietuva) — C. (C.) pilicornis 4,11 % | 4,57 %
(2811 ir 2826, Kazachija)

C. (C)) pilicornis (tarp seky i$ Lietuvos) 0,00% |0,30%
C. (C)) pilicornis (Lietuva) — C. (C.) pilicornis 5,48 % | 5,63 %
(2769, Pranciizija)

C. (C)) pilicornis (Lietuva) — C. (C.) pilicornis 5,02 % | 5,18 %
(2811 ir 2826, Kazachija)

C. (C.)) pilicornis (Lietuva) — C. (C.) pilicornis 5,48 % | 5,63 %
(2769, Pranciizija)

C. (C.) pilicornis (Lietuva) — C. (C.) pilicornis | 3,20 % | 3,35 %
(ZMIOZ 22682, Kinija)
C. (C.) pruinosa (tarp seky i§ Lietuvos) 0,00 % | 0,30 %
C. (C) pruinosa (Lietuva) — C. (C.) pruinosa | 0,61 % | 0,76 %
(Kazachija)
C. (C) pruinosa (Lietuva) — C. (C.) pruinosa | 1,22% | 1,37 %
(Japonija)
C. (C) pruinosa (Lietuva) — C. (C.) pruinosa | 1,52 % 1,98 %
(Prancuzija, Vokietija)
C. (C)) pruinosa (Lietuva) — C. (C.) pruinosa 3,35% | 4,57 %
(JAV, Kanada)

111



pilicornis ZMIOZ_22682 Kinija pilicornis 2811 Kazachija

COF pilicornis -C4 Lietuva
pilicornis 746 Prancuzija
pilicornis CNC*HEM050945 Kanada

pilicornis-C3 Lietuva

pilicornis-C2 Lietuva

pilicornis 3225 JAV  picejcolg-C3 Lietuva

ilicornis-C5 Lietuva £ g H
p pilicornis 2769 Prancuzija

pilicornis-C1 Lietuva
pilicornis 2805 Kazachija

EF-Ta piceicola -E2 Lietuva

piceicola-E3 Lietuva

pilicornis-E2 Lietuva

pilicornis-E6 Lietuva pilicornis-ES Lietuva

piceicola -E4 Lietuva

piceicola-E1 Lietuva
pilicornis -E4 Lietuva
pilicornis-E1 Lietuva

pilicornis-E7 Lietuva

pilicornis-E3 Lietuva

pilicornis 2826 Kazachija

piceicola -C2

Lietuva

piceicola-C1
Lietuva

piceicola-C4

Lietuva

28 pav. Cinara (Cinara) piceicola ir C. (C.) pilicornis haplotipy tinklai pagal
COI geno dalines sekas (652 bp) ir EF-Ia geno dalines sekas (776 bp, tik

egzonai). Skrituliy spalvos atitinka risis arba jy derinius.

Fig. 28. Haplotype networks of Cinara (Cinara) piceicola and C. (C.)
pilicornis based on partial sequences of COI (652 bp) and EF-Ila (776 bp,
exons) genes. Circle colours correspond to species or their combinations.

COl pruinosa BIOUGAS061-B09 Kanads gy pruinosa 3321 Japonija

pruinosa 3226 JAV

pruinosa 2806 Kazachija
pruinosa 2804 Kazachija
pruinosa ACOES61 Prancuzija

pruinosa 2883 JAV pruinosa-Cl Lietuva

pruinosa BIOUG11744-E02 Kanada . pruinosa 2726 Francuzija
pruinosa BIOUGD3020-C11 Vokietija

pruinosa-E4 Lietuva

EF-Ta pruinosa-E3 Lietuva

pruinosa-E7 Lietuva
pruinosa-E2 Lietuva
pruinosa-E5 Lietuva
pruinosa 3226 JAV

pruinosa 2726 Prancuzija

{0 pruinosa 3315 Japonija
pruinesa-El Lietuva

pruinesa-E6 Lietuva

29 pav. Cinara (Cinara) pruinosa haplotipy tinklai pagal

pruinosa-C2 Lietuva

pruinosa-C3 Lietuva

COI geno

dalines sekas (652 bp) ir EF-1o geno dalines sekas (555 bp, tik egzonai).

Skrituliy spalvos atitinka portiSius arba jy derinius.

Fig. 29. Haplotype networks of Cinara (Cinara) pruinosa based on
partial sequences of COI (652 bp) and EF-1a (555 bp, exons only) genes.

Colours of circles correspond to subspecies or their combinations.
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3.6. Probleminio Cinara (Schizolachnus) pineti ir C. (S.) obscura ruisiy
komplekso analizé

3.6.1. Mitybinés specializacijos ir gyvenimo cikly palyginimas

Sio tyrimo metu ir Cinara (Schizolachnus) obscura, ir C. (S.) pineti ri§ies
amarai aptikti ant Pinus sylvestris ir P. nigra spygliy; C. (S.) pineti taip pat
aptikti ant P. mugo spygliy. Visy morfy sutinkamumo laikas persidengé (30
pav.). Pradininkés 2020 metais aptiktos nuo geguzés 7 arba 15 d. iki birzelio
7 d. Besparnés viviparos aptiktos nuo geguzés 30 d. arba nuo birzelio 7 d. iki
rugseéjo 22 d. Abiejy rasiy sparnuotos viviparos pastebétos birzelio 15 ir 30 d.
Amfigoninés generacijos atstovai aptikti rugséjo 15 arba 22 d. iki spalio 15 d.
Abiejy rusiy patinai sparnuoti.

Data (x1d) V.30 |V.7 V.15 |V.22|V.30 |[VL7 (VL 15 |VL 30 |VIL 15(VIL31
C. (5.) obscura morfos|o o F F F EEV (VA VA |V v
C. (S.) pineti morfos |o F F F E.V |[FEV [V.A |[V.A |V v
Data (+1 d) VI IS|VIL 22 [VIIL 31| 7 |15 (IX. 22 |IX. 30 (X7 |X 15 |X 22
C. (8.) obscura morfos|V v vV v vedived(edo|2d0|%0 o
C. (S.) pineti morfos |V Vv v v 5 Vvedl2do|2d0|2d0 |0

30 pav. Cinara (Schizolachnus) obscura ir C. (S.) pineti, stebéty 2020
metais, morfos: o — kiausinélis; F — pradininké; V — besparné vivipara, A —
sparnuota vivipara; @ — ovipara; & — patinas.

Fig. 30. Morphs of Cinara (Schizolachnus) obscura and C. (S.) pineti
observed in 2019: o — egg; F — fundatrix; V — apterous vivipara, A — alate
vivipara; @ — ovipara; & — male.

3.6.2. Morfologiniy pozymiy palyginimas
Atlikus C. (S.) obscura ir C. (S.) pineti besparniy vivipary, ovipary ir
patiny morfometring analize nustatyta, kad visy trijy morfy atveju vieninteliai

pozymiai, kurie iSsiskiria, susij¢ su ilgesniu C. (S.) obscura straubliuko V
nareliu (R_V) (31 pav.; 29 lentelé).
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C. (5.) obscura

C. (S.) pineti

31 pav. Cinara (Schizolachnus) obscura ir C. (S.) pineti R IV ir R V.
Amary morfos: Aptvf — besparnés viviparos; Ovp — oviparos; Male — patinai.

Fig. 31 R IV and R _V of Cinara (Schizolachnus) obscura and C. (S.)
pineti. Aphid morphs: Aptvf — apterous viviparae; Ovp — oviparae.

29 lentelé. Cinara (Schizolachnus) obscura ir C. (S.) pineti besparniy
vivipary (Aptvf), ovipary (Ovp) ir patiny (Male) pozymiai, kuriy reikSmiy
intervalai (min-max) i§siskyreé.

Table 29. Range of character values (min-max) distinguishing apterous
viviparae (Aptvf), oviparae (Ovp) and males of Cinara (Schizolachnus)
obscura and C. (S.) pineti.

Morfos | C. (S.) obscura | C. (S.) pineti
R Vilgis, pm Aptvf 54-68 33-41

Ovp 55-66 32-43

Male 55-65 3240
R VirR IVilgiy Aptvf 0,51-0,68 0,36-0,45
santykis Ovp 0,56-0,86 0,37-0,45

Male 0,56-0,69 0,38-0,45
R_Vilgio ir plocio Aptvf 1,38-1,70 0,89-1,13
santykis Ovp 1,33-1,83 0,89-1,14

Male 1,45-1,81 0,89-1,16

C. (S.) obscura ir C. (S.) pineti besparnéms oviparoms (32 pav.) atskirti
sudaryta kanonin¢ funkcija Aptvf (30 lentelé). Jos Wilk‘o lambda siekia
0,089, efektyvumas kontrolinéje grupéje siekia 87,5 %. Beveik visy C. (S.)
obscura individy Sios funkcijos reik§més mazesnés uz 0, beveik visy C. (C.)
pineti — didesnés uz 0. Ties 0 abiejy risiy kanoninés funkcijos reikSmés

persidengia (33 pav.).
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32 pav. Cinara (Schizolachnus) obscura ir C. (S.) pineti besparnés
viviparos: virSuje — gyvos (J. Danilovo nuotr.); apacioje — preparuotos
(A. Petrasiiino nuotr.)

Fig. 32. Apterous viviparae of Cinara (Schizolachnus) obscura and
C. (S.) pineti. Above — living aphids (photo: J. Danilov); below — mounted
aphids (photo: A. Petrasitinas).

30 lentelé. Nestandartizuoti kanoninés funkcijos Aptvf kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Schizolachnus) obscura
ir C. (S.) pineti besparnes viviparas.

Table 30. Unstandardized coefficients and constant of the canonical
function Aptvf. This function distinguishes apterous viviparae of Cinara
(Schizolachnus) obscura and C. (S.) pineti.

Kintamasis Reik§mé
R IV ir HT Il ilgiy santykis -114,421
ANT VI ptilgis, pm 0,711
HT 1 dors ilgis, pm -0,132
ANT Vir R 1V ilgiy santykis -7,198
ANT V ir visos antenos ilgiy santykis 82,916
ANT VI bpir ANT VI ptilgiy santykis 1,539
HT 1 ventir HT I bas ilgiy santykis -2,361
HT Ililgis, pum -0,040
Konstanta 39,894
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33 pav. Kanoninés funkcijos Aptvf, skirtos Cinara (Schizolachnus)
obscura ir C. (S.) pineti besparnéms viviparoms atskirti, reikSmés.
Fig. 33. Values of the canonical function Aptvf intended for
identification of apterous viviparae of Cinara (Schizolachnus) obscura and C.
(S.) pineti.

34 pav. Cinara (Schizolachnus) obscura ir C. (S.) pineti oviparos: vir§uje
— gyvos (J. Danilovo nuotr.); apacioje — preparuotos (A. Petrasifino nuotr.)

Fig. 34. Oviparae of Cinara (Schizolachnus) obscura and C. (S.) pineti.
Above — living aphids (photo: J. Danilov); below — mounted aphids (photo:
A. Petrasiiinas).

116



C. (8.) obscura ir C. (S.) pineti oviparoms (34 pav.) atskirti sudaryta
kanoniné funkcija Ovp (31 lentelé¢). Jos Wilk‘o lambda sickia 0,074,
efektyvumas kontrolinéje grupéje siekia 100 %. C. (S.) obscura atveju §ios
funkcijos reik§més didesnés uz 1, C. (C.) pineti — mazesnés uz 1 (35 pav.).

31 lentelé. Nestandartizuoti kanoninés funkcijos Ovp kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Schizolachnus) obscura
ir C. (S.) pineti oviparas.

Table 31. Unstandardized coefficients and constant of the canonical
function Ovp. This function distinguishes oviparae of Cinara (Schizolachnus)
obscura and C. (S.) pineti.

Kintamasis Reik§mé
ANT IV ir ANT V ilgiy santykis 13,396
ANT VI bp ir ANT VI ptilgiy santykis 1,445
ANT VIir HT Il ilgiy santykis 47,027
ANT VIir HT I vent ilgiy santykis -14,188
ANT Vir HT 1 vent ilgiy santykis 9,961
Antriniy plaukeliy ant R 1V skaicius 0,513
HT Ililgis, pum -0,028
Konstanta -37,877
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35 pav. Kanoninés funkcijos Ovp, skirtos Cinara (Schizolachnus)
obscura ir C. (S.) pineti oviparoms atskirti, reikSmés.
Fig. 35. Values of canonical function Ovp intended for identification of
oviparae of Cinara (Schizolachnus) obscura and C. (S.) pineti.

C. (S.) obscura ir C. (S.) pineti patinams (36 pav.) atskirti sudaryta
kanoniné¢ funkcija Male (32 lentel¢). Jos Wilk‘o lambda siekia 0,031,
efektyvumas kontrolingje grupéje siekia 100 %. C. (S.) obscura atveju Sios
funkcijos reik§més mazesnés uz 0, C. (C.) pineti — didesnés uz 0 (37 pav.).
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36 pav. Cinara (Schizolachnus) obscura ir C. (S.) pineti patinai: virSuje
— gyvi (J. Danilovo nuotr.); apacioje — preparuoti (A. PetraSitino nuotr.)

Fig. 36. Males of Cinara (Schizolachnus) obscura and C. (S.) pineti.
Above — living aphids (photo: J. Danilov); below — mounted aphids (photo:
A. Petrasiiinas).
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37 pav. Kanoninés funkcijos Male, skirtos Cinara (Schizolachnus)
obscura ir C. (S.) pineti patinams atskirti, reikSmés.
Fig. 37. Values of the canonical function Male intended for identification
of males of Cinara (Schizolachnus) obscura and C. (S.) pineti.
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32 lentelé. Nestandartizuoti kanoninés funkcijos Male kintamyjy
koeficientai ir konstanta. Si funkcija atskiria Cinara (Schizolachnus) obscura
ir C. (S.) pineti patinus.

Table 32. Unstandardized coefficients and constant of the canonical
function Male. This function distinguishes males of Cinara (Schizolachnus)
obscura and C. (S.) pineti.

Kintamasis Reiksmé
R IV ir HT Il ilgiy santykis -51,299
SIPH PORE skersmuo, um -0,472
ABD TERG 7 LH ilgis, pm -0,166
ANT IV ir ANT V ilgiy santykis -9,259
SIPH CONE skersmuo, um -0,172
Plaukeliy ziedy ant SIPH CONE skaicius 3,492
ANT Vilgis, pm 0,063
Antriniy plaukeliy ant R IV skaicius 0,532
Konstanta 63,191

3.6.3. COI ir EF-1a geny daliniy seky palyginimas

Pagal didziausiu atitikimo santykiu pasizyméjusius molekuliniy grupiy
apibrézimo metodus (COI geno daliniy seky atveju ABGD ir EF-/a geno
daliniy seky atveju GMYC) (25 lentelé) abi riisys, C. (S.) obscura ir C. (S.)
pineti, priskirtos tai paciai molekulinei grupei. C. (S.) pineti ir C. (S.) obscura
COI sekos iSsiskiria (38 pav.), taCiau genetiniai atstumai tarp jy tesiekia iki
1,06 % (33 lentelé). Tai yra maziau nei 2 %, laikomi riba tarp vabzdziy
vidurtsiniy ir tarpriiSiniy COI sekos skirtumy (Foottit et al., 2009). MaZziausias
genetinis atstumas tarp C. (S.) pineti ir C. (S.) obscura COI seky (0,61 %)
lygus didziausiam atstumui tarp C. (S.) pineti COI seky (0,61 %) (33 lentele).
Tai matoma ir COI haplotipy tinkle (39 pav.). Kaip matyti £F-]a haplotipy
tinkle (39 pav.), skirtumai tarp C. (S.) obscura ir C. (S.) pineti hapotipy
mazesni nei vidurts$iniai skirtumai tarp C. (S.) obscura haplotipy.

33 lentelé. Genetiniai atstumai tarp Cinara (Schizolachnus) obscura ir C.
(S.) pineti COI geno daliniy seky (652 bp).

Table 33. P-distances among partial sequences of COI gene (652 bp) of
Cinara (Schizolachnus) obscura and C. (S.) pineti.

min max
C. (S.) obscura (vidurtsiniai) 0,00 % 0,15 %
C. (S.) pineti (viduri§iniai) 0,00 % 0,61 %
C. (S.) obscura — C. (S.) pineti 0,61 % 1,06 %

119



Col — C. (S) pineti-C2 Lietuva EF-Tx
.g1._._._[ C.(S)pineti-C3 Lietuva C. (5.) obscura-ES Lietuva
53; 51 -:-;- sy :
C. (S.) pineti CNC#HEMO054352 Kanada C. (5.) obscura-E1 Lietuva
99; 92; - ineti i 92; 75; C. (5.) obscura-E3 Lietuva
58: 62:|50 C. (5) p{net{—C'] L!etuva 61: 78: 68 . (o :
L L C. (S) pineti-C4 Lietuva C. (5.) obscura-E2 Lietuva
52:53: . f-: [ C. (5.) obscura CNC#HEMO063226 Kanada C. (S, pineti-E1 Lietuva
T AL C. (S)) obscura -C1 Lietuva C. (S) pineti-E2 Lietuva
— C.(S.) obscura 14 ES Ispanija C. (8.) obscura-E4 Lietuva

38 pav. Eulachnini tribos filogenijos schemy pagal COI (652 bp) ir EF-
la (555 bp, egzonai) geny dalines sekas fragmentai, rodantys rySius tarp
Cinara (Schizolachnus) obscura ir C. (S.) pineti. Pagrindas — BI
dendrogramos (MrBayes). Skaiciy paaiskinimai pateikti 8 pav.

Fig. 38. Parts of the phylogenetic trees of the tribe Eulachnini based on
partial sequences of the COI (652bp) and EF-Ia (555 bp, exons) genes,
showing relations between Cinara (Schizolachnus) obscura and C. (S.) pineti.
Background tree — BI (MrBayes). Explanation of numbers presented in Fig. 8.

COl pineti-C3 Lietuva
pineti-C2 Lietuva

obscurg CNC_HEMDR3226 Kanada
obscurg-Cl Lietuva

i HH

pineti-C4 Lietuva

pineti-C1 Lietuva

obscura 14ES Ispanija
pineti CMNC_HEMO54352 Kanada

obscursg -E2 Lietuva

EF-1a

0DscUrs -E1 Lietuva

obscursa -E3 Lietuva

obscura-E4 Lietuva

obscura-ES Lietwva  pineti-E1 Lietwva pineti-E2 Lietuva

39 pav. Cinara (Schizolachnus) obscura ir C. (S.) pineti haplotipy tinklai
pagal COI geno dalines sekas (652 bp) ir EF-1a geno dalines sekas (776 bp,
tik egzonai). Skrituliy spalvos atitinka morfologines rusis.

Fig. 39. Haplotype networks of Cinara (Schizolachnus) obscura and
C. (S.) pineti based on partial sequences of CO!I (652 bp) and EF-10. (776 bp,
exons only) genes. Colours of circles correspond to morphological species.
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4. REZULTATU APTARIMAS

Sio tyrimo metu pirmg kartg Lietuvoje aptiktos 6 amary riisys. Keturios i§
ju Lietuvoje aptiktos tik ant atveztiniy augaly risiy: Cinara (Cinara) kochiana
ant Larix decidua, C. (Cinara) neubergi ant Pinus mugo, C. (Cinara)
pectinatae ant Abies koreana ir Eulachnus nigricola ant Pinus nigra.
Lietuvoje aptikus Sias keturias riisis, jy zinomo arealo Siauriné riba pasislinko
1 Siaure. Vienos rusies, Fulachnus brevipilosus, atstovy aptikta ir ant
atveztiniy (P. mugo), ir ant Lietuvoje nattiraliai paplitusiy (P. sylvestris)
augaly riisSiy. Anksciau §i amary riiSis buvo aptikta ir j pietus, ir  Siaur¢ nuo
Lietuvos. Viena rusis, C. (Cupressobium) smolandiae, aptikta tik ant
Lietuvoje natiiraliai paplitusiy augaly — Juniperus communis. Sia rti§j aptikus
Lietuvoje, jos zinomo arealo riba pasislinko j pietus.

Lietuvoje dar tikétinos 6 Eulachnini tribos amary riisys, registruotos bent
vienoje Lietuvos kaimyné¢je. Lenkijoje, Baltarusijoje ir Latvijoje (Nieto Nafria
et al., 2025) registruota C. (Cinara) confinis, kurios atstovai gyvena ant Abies
spp. (Favret et al., 2025). Likusios riiys registruotos Lenkijoje (Nieto Naftria
et al., 2025). C. (Cinara) acutirostris gyvena ant Pinus nigra ir P. pinea
(Binazzi, Scheurer, 2009). C. (Cinara) curvipes jprastai gyvena ant Abies spp.,
kartais aptinkami ant Picea spp. ir Cedrus spp. (Favret et al., 2025). Cinara
(Cupressobium) tujafilina gyvena ant jvairiy Cupressaceae Seimos genciy
augaly, jskaitant Juniperus spp. ir Thuja spp. (Albrecht, 2017). Eulachnus
alticola gyvena ant Pinus mugo (Favret et al., 2025). Eulachnus cembrae
dazniausiai gyvena ant Pinus cembra, dar aptinkami ant P. strobus ir P. peuce
(Kanturski et al., 2017).

Sio tyrimo metu dviejy rasiy amarai pirmakart registruoti ant naujy
mitybiniy augaly rasiy. Literatiiros (Binazzi, Scheurer, 2009; Albrecht, 2017)
duomenimis, Cinara (Cinara) nuda registruoti ant Pinus sylvestris, P. mugo
ir P. nigra, o $io tyrimo metu §is sarasas papildytas P. heldreichii. Anks¢iau
C. (Cinara) piniphila buvo registruoti ant P. sylvestris ir P. tabuliformis
(Favret et al., 2025), Sio tyrimo metu mitybiniy augaly sarasas papildytas P.
mugo.

Sio tyrimo metu trijy risiy amarai aptikti literatiiroje nepaminétose
mikrostacijose. C. (Cinara) nuda, literatiros duomenimis (Binazzi, Scheurer,
2009; Albrecht, 2017; Favret et al., 2025), formuoja kolonijas ant Saky ir
stieby, kuriy amZius siekia nuo 1-2 m. iki 8 m. Sio tyrimo metu §ie amarai
aptikti ir Siymeciy ugliy (40 pav., A). C. (Cinara) kochiana, literatiiros
duomenimis (Binazzi, Scheurer, 2009; Favret et al., 2025), gyvena ant stiebo
apatinés dalies ir senesniy $aky pamatiniy daliy, taip pat ant Sakny. Sio tyrimo
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metu §iy amary naujai aptikta ant nejprastai jauny, 2 mety amziaus, stiebo ir
Saky segmenty (40 pav., B). Kalbant apie C. (Cupressobium) smolandiae
uzimamas mikrostacijas, literatiroje (Favret et al., 2025; Dransfield,
Brightwell, 2025) minima, kad Sie amarai gyvena ant sticby 1-2 metry
aukstyje, registruoti ir ant plony sumedéjusiy stiebo segmenty. Sio tyrimo
metu §iy amary aptikta ir ant kitokiy augalo daliy: birzel]j jy aptikta ties Saknies
kakleliu, mazdaug zemés lygyje (40 pav., C). Spalj jy aptikta ant Siymeciy
tgliy (40 pav., D).

40 pav. Sio tyrimo metu pirmakart registruotos amary mikrostacijos. A
— Cinara (Cinara) nuda ant tglio. B — C. (Cinara) kochiana ant nejprastai
jauno (2 mety) stiebo segmento. C-D — C. (Cupressobium) smolandiae: C —
ties Saknies kakleliu; D — ant S§iymecio tiglio. J. Danilovo nuotr.

Fig. 40. Aphid feeding sites recorded for the first time during this
research. A — Cinara (Cinara) nuda on a shoot. B — C. (Cinara) kochiana on
an extraordinary young (2 years-old) segment of stem. C-D —
C. (Cupressobium) smolandiae: C — at the root collar; D — on a shoot. Photo:
J. Danilov.

Pagal periodiniy stebéjimy rezultatus, $io tyrimo metu stebéty amary
rusis pagal uZimamas mikrostacijas galima suskirstyti j Sias grupes: tgliy
amarai — C. (Cinara) brauni, C. (Cinara) neubergi, C. (Cinara) pilosa,
C. (Cinara) pinea, C. (Cinara) pilicornis, C. (Cinara) cuneomaculata ir
C. (Cupressobium) juniperi; Saky amarai — C. (Cinara) hyperophila,
C. (Cinara) nuda, C. (Cinara) pini, C. (Cinara) piniphila, C. (Cinara) piceae,
C. (Cinara) piceicola, C. (Cinara) pruinosa, C. (Cinara) kochiana,
C. (Cinara) laricis, C. (Cupressobium) mordvilkoi ir C. (Cupressobium)
smolandiae; spygliy amarai — C. (Schizolachnus) obscura ir C. (S.) pineti.
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Sio tyrimo metu nustatyti du atvejai, kai jo rezultatai priestarauja
Jousselin et al. (2013) nurodytam amary priskyrimui ekologinéms grupéms.
Sie autoriai C. (Cinara) kochiana priskyré kamieny amarams (kurie aptinkami
tik ant story kamieny). Sio tyrimo metu §iy amary aptikta ant plonesniy (2
mety amziaus stiebo ir Saky) segmenty, taip pat ant 5-8 mety amZiaus stiebo
segmenty. Tai atitinka Saky amarus (kurie gali maitintis ant senesniy nei 1
mety amziaus Sakeliy, Saky ir nestory stieby). Jousselin et al. (2013) C.
(Cinara) laricis priskyré igliy amarams (kurie aptinkami tik ant figliy ir jauny
(1 mety amziaus) $akeliy). Sio tyrimo metu aptikti ant §iymediy tgliy ir 1-3
mety amziaus segmenty. Tai atitinka Saky amarus.

Literatiiroje (Binazzi, Scheurer, 2009; Favret et al., 2025) minima, kad
vasara ant po zeme esanciy augalo daliy migruoja C. (Cinara) piceae, C.
(Cinara) pruinosa, C. (Cupressobium) mordvilkoi, C. (Cinara) piceicola ir C.
(Cinara) kochiana. Pirmyjy trijy rusiy atveju Sio tyrimo duomenys atitinka
literattiroje pateikta informacija.

Pagal Heie (1995) pateikta informacija, C. (Cinara) piceicola
Skandinavijoje vasarg lieka ant antZzeminiy augalo daliy, o migruoja kitose
Europos dalyse. Sio tyrimo metu C. (Cinara) piceicola bidavo sutinkami ant
stebéty augaly antzeminiy daliy visg vasara. Taciau §io tyrimo metu nebuvo
atidengiamos mitybiniy augaly pozeminés dalys, todél néra duomeny,
leidzianciy teigti, kad Sie amarai vasarg ant jy nemigruoja.

C. (Cinara) kochiana $io tyrimo metu ant antzeminiy daliy aptikti
fragmentiskai — 2017 m. nuo liepos iki spalio, taip pat ekspedicijos metu 2020
m. birzelj. Siy amary biologija laikoma mazai istirta (Binazzi, Scheurer,
2009), o duomenys apie jg priestaringi. V. Mamontovos (2012) teigimu, Ryty
Europoje C. (Cinara) kochiana pavasarj aptinkami ties seny Saky pamatais,
geguze apsigyvena po zeme ir pakyla ant antzeminiy augalo daliy rugséjj. A.
Binazzi ir S. Scheurer (2009) duomenimis, §ie amarai ir vasarg, ir rudenj
daugiausiai gyvena ant antzeminiy daliy (senesniy Saky ir kamieny), taip pat
ant $akny. Sio tyrimo metu i§ esmés nepavyko atsekti §iy amary sezoninés
migracijos tendencijy. Taciau tai, kad jy aptikta ant jauny (nuo 2 mety
amziaus) segmenty, suteikia uzuoming tolesniems tyrimams: jeigu $iy amary
neaptinkama medziy (ypa¢ vyresniy) stiebo apatingje dalyje, tai jie gali buti
ne tik po Zeme, bet ir lajos virSuje.

Sio tyrimo metu C. (Cupressobium) smolandiae 2020 m. geguze ir birzelj
aptikti (ir stebéti) ant vieno mitybinio augalo, o rugséji ir spalj — ant dviejy
gretimy augaly. Birzelio pradzioje Sie amarai aptikti ne tik ant antZeminiy
daliy, bet ir ties Saknies kakleliu. BirzZelio viduryje jy aptikta tik ties Saknies
kakleliu. Likusig vasaros dalj Siy amary nepastebéta apskritai. Literatiiroje
(Favret et al., 2025; Dransfiled, Blackwell, 2025) minima tik apie Siy amary
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aptikimag ant stieby bent 1 metro aukstyje, migracija ant pozeminiy daliy
neminima. Vis délto Favret et al. (2025) pripaZzjsta, kad $ios rsies amary
gyvenimo ciklas neZinomas. Sio tyrimo medZiaga rodo galima $ios riisies
amary polinkj vasarg migruoti ant pozeminiy augalo daliy. Taciau reikalingi
platesni C. (Cupressobium) smolandiae tyrimai norint iSsiaiSkinti, ar
migracija ant pozeminiy daliy jprasta Sios riiSies amarams.

Iki Sio tyrimo nebuvo zinoma apie C. (Cinara) piniphila ir
C. (Cupressobium) smolandiae amfigoning generacija (oviparas ir patinus),
bei C. (Cinara) pilosa patinus (Favret et al., 2025). Sio tyrimo metu pavyko
aptikti visas Sias morfas (41 pav., A-B; D-E). C. (Cinara) pilosa ir C. (Cinara)
piniphila patinai sparnuoti, o C. (Cupressobium) smolandiae patinai
besparniai. ISsamesné informacija apie C. (Cinara) piniphila amfigoning
generacija pateikiama Danilov et al. (2019b).

41 pav. Sio tyrimo metu pirmakart registruotos amary morfos. A —
Cinara (Cinara) pilosa patinas; B — C. (Cinara) piniphila patinas (kairéje) ir
ovipara (desin¢gje); C — C. (Cinara) brauni besparnis patinas; D ir E —
C. (Cupressobium) smolandiae: D — ovipara; E — patinas. J. Danilovo nuotr.

Fig. 41. Aphid morphs recorded for the first time during this research. A
— male of Cinara (Cinara) pilosa; B — male (left) and ovipara (right) of
C. (Cinara) piniphila; C — apterous male of C. (Cinara) brauni; D and E —
C. (Cupressobium) smolandiae: D — ovipara; E — male. Photo: J. Danilov.
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Sio tyrimo metu aptikta besparniy C. (Cinara) brauni patiny (41 pav., C).
Tai yra nauja informacija, nes Binazzi, Scheurer (2009); Mamontova (2012);
Favret et al. (2025) mini tik sparnuotus patinus. Vis délto Cinara gentyje
patiny dimorfizmas (kai toje pacioje risSyje sutinkami ir besparniai, ir
sparnuoti patinai) néra naujiena. IS Lietuvoje registruoty riisiy jis budingas C.
(Cinara) kochiana, C. (Cinara) pini (Favret et al., 2025), C. (Cinara) pruinosa
(Heie, 1995; Favret et al., 2025) ir C. (Cupressobium) mordvilkoi (Durak,
2014).

C EF-1a COl + EF-1a

Q

Cinara (Cinara) l Chrars iGirems)
— Cinara (Schizolachnus)
Cinara (Schizolachnus) —— | Cinara (Cinara) Cinara (Cinara)

— Cinara (Cedrobium)

Cinara (Cinara) I
[— Cinara (Cedrobium)
Cinara (Cedrobium)

< l Cinara (Cinara)

—d
—d
—d
——d
_—
—a
L« 3 .
[ [——-= Cinara (Schizolachnus) Kriars {(Aowis)
SE— —d
<4 Cinara (Cinara) <4
Cinara (Cinara)
Eulachnus
S ) —| E Essigella
TR 2 s T Pseudessigella
’ i Hyalopterus
Eulachnus Eulachnus Aphis
Essigella Essigella
Pseudessigella Pseudessigella
r— Hyalop [ Hywiopters
L4 sphis La Aphis

42 pav. Iki genéiy ir pogenciy lygmens suglaudintos 10 pav., 11 pav. ir
12 pav. versijos.

Fig. 42. Versions of Fig. 10, Fig. 11 and Fig. 12 condensed up to the level
of genera and subgenera.

Filogenetinés analizés pagal morfologinius ir biologinius poZymius
rezultatai (13 pav.; 14 pav.) atspindi senesne¢ klasifikacija, kai dabartinis
pogentis Cinara (Schizolachnus) laikytas atskira gentimi Schizolachnus (Zr.
Heie, 1995; Albrecht, 2017). Molekulinés filogenetinés analizés rezultatai
(10-12 pav.; 42 pav.) atitinka $io darbo ruoSimo metu jsitvirtinusig
klasifikacijg (Favret, 2025), pagal kurig Schizolachnus yra Cinara genties
pogentis. Nors Chen at al. (2016a) atliktos molekulinés filogenetinés analizés
rezultatai parode, kad tuometei Schizolachnus genciai priskirty rasiy DNR
sekos jsiterpia tarp Cinara genties riisiy seky, duomeny bazéje ,,Blackman &
Eastop’s Aphids on the World‘s plants“ (Favret et al., 2025) ir toliau buvo

VVVVV .

isskiriama atskira gentis Schizolachnus. Sioje duomeny bazéje §i risiy grupé
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pradéta traktuoti kaip Cinara genties pogentis tik tuomet, kai buvo paskelbti
Sio tyrimo rezultatai (Havelka et al., 2020).

Pagal molekuliniy filogenetiniy tyrimy rezultatus, i Cinara (Cinara)
pogentj jsiterpia likusieji Cinara genties pogenéiai (42 pav.). Sie rezultatai
atitinka Meseguer et al. (2017) ir Arnal et al. (2019) pateiktus rezultatus ir
patvirtina Jousselin et al. (2013) teiginj, kad Cinara (Cinara) pogenciui
reikalinga sistematiné revizija.

Probleminiame riisiy komplekse Cinara (Cinara) pilosa, C. (C.) pinea ir
C. (C.) piniphila remiantis COI geno daliniy seky analize nustatytos dvi
atskiros rusys. Viena jy atitinka Cinara (Cinara) pilosa. Kitg rusj sudaro dvi
morfologinés riiSys, kurios turéty biiti sinonimizuotos — C. (C.) pinea kartu su
C. (C)) piniphila. C. (C.) pinea ir C. (C.) piniphila ir COI geno dalinés sekos
neissiskiria, yra sutampanciy haplotipy (23 pav.). Siy morfologiniy rasiy
mitybiné specializacija ir vystymosi ciklai taip pat persidengia (15 pav.). Jy
morfologiniai ir biologiniai skirtumai gali bati susij¢ su vidur@iSiniu
kintamumu.

34 lentelé. Pozymiai, pagal kuriuos galima atskirti Cinara (Cinara)
pilosa besparnes viviparas / oviparas nuo C. (C.) pinea ir C. (C.) piniphila
besparniy vivipary / ovipary.

Table 34. Characters that can be used to distinguish between apterous
viviparae / oviparae of Cinara (Cinara) pilosa and apterous viviparae /
oviparae of C. (C.) pinea + C. (C.) piniphila.

PoZymis C. () C. (C) pinea +
pilosa C. (C.) piniphila

Tamsios démés ant blauzdy | Yra/ Yra Néra / Néra

proksimaliniy daliy ir §launy

Skleritai apie plaukeliy pamatus ant | Yra/ Yra Neéra / Néra

pilvelio sternity

ABD TERG 5 plaukeliy, auganéiy | <11/ - >20/ -

ne 18 sklerito, skaiius

HT 1 ventilgis, pm >273 /2268 | <265/<254

HT 1 dors ilgis, um =197/ - <176/ -

ABD TERG 5 sklerity ir plaukeliy | >0,71 /- <0,59/-

skaiCiaus santykis

ANT VIir HT I vent ilgiy santykis | <0,89/<0,90 | >0,91/2>0,92
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C. (C.) pilosa C. (C.) pinea C. (C.) piniphila

0,1 mm

43 pav. Struktiiros, su kuriomis susij¢ pozymiai, pagal kuriuos galima
atskirti Cinara (Cinara) pilosa besparnes viviparas ir oviparas nuo analogisky
C.(C)pineair C.(C.) piniphila morfy. A —uzpakalinés kojos Slaunies atkarpa
(A. PetraSitino nuotr); B — pilvelio 5-ojo sternito fragmentas; C — ANT _VI; D
—HT _I. A — A. Petras$itino nuotr.; B-D —J. Danilovo nuotr.

Fig. 43. Structures bearing characters that can be used to distinguish
between apterous viviparae and oviparae of Cinara (Cinara) pilosa and that
of C. (C.) pinea + C. (C.) piniphila. A — a section of hind femur. B — a part of
Sth sternite. C— ANT_VI; D—HT I. A —photo: A. Petrasitinas.; B-D — photo:
J. Danilov.

Literatiiroje (Heie, 1995; Binazzi, Scheurer, 2009; Mamontova, 2012;
Favret et al.,, 2025) esanCiuose amary bitinimo raktuose pateikiami
morfologiniai pozymiai, skiriantys C. (C.) pilosa tik nuo C. (C.) pinea. Taip
pat Siuose raktuose pateikiami pozymiai, skiriantys C. (C.) piniphila nuo rusiy
grupés, kurioje yra C. (C.) pinea ir C. (C.) pilosa. Taciau neaptikta tokiy
amary budinimo rakty, kuriuose biity pateikti pozymiai, skiriantys C. (C.)
pilosa nuo morfologiniy rusiy grupés, kurig sudaro C. (C.) pinea ir C. (C.)
piniphila.
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Sio tyrimo metu nustatyti 7 besparniy vivipary ir 4 ovipary morfologiniai
pozymiai, kuriy reikSmés iSsiskyré (34 lentelé; 43 pav.). Taip pat besparnes
viviparas, oviparas ir patinus gali padéti atskirti kanoninés funkcijos Aptvf-1
(15 lentelé; 17 pav.), Ovipara-1 (19 lentelé; 19 pav.) ir Male-1 (22 lentelé; 21
pav.). Visas morfas, taip pat ir nesubrendusius individus, galima atskirti pagal
COI geno daling seka. Tai padaryti nuo Siol leidZia $io tyrimo metu pirmakart
i8skirtos C. (C.) pilosa COI geno dalinés sekos. Patiny morfometrinés analizés
atveju besparnéms viviparoms pritaikyty morfologiniy pozymiy reik§més
neiSsiskyré. Jy reikSmés persidengé ir individuose, panaudotuose
molekuliniams tyrimams. Ateities tyrimuose siekiant atskirti Sio risiy
komplekso patinus gali buti perspektyvi patiny genitalijy morfologijos analizé
(Wieczorek et al., 2011; 2012).

Lietuvoje surinkti amarai Cinara (Cinara) piceicola, C. (C.) pilicornis ir
C. (C.)) pruinosa pagal COI geno dalines sekas atitinka tris atskiras rasis,
kurios atitinka morfologines risis. Sio tyrimo rezultatai kelia klausimy dél
dabartinio C. (C.) pruinosa skirstymo | portSius tikslumo. Literatiiros
(Binazzi, Scheurer, 2009; Favret et al., 2025) duomenimis, portsio C. (C.)
pruinosa pruinosa arealas apima Europa, Artimuosius Rytus ir Siaurés
Amerika, o trumpesniais plaukeliais pasizymin¢io C. (C.) pruinosa ezoana
arealas apima Viduring Azija, Sibirg ir Japonija. Lietuva priskirtina C. (C.)
pruinosa pruinosa porusio arealui. Taciau ¢ia aptikty Sios rusies amary CO/
geno dalinés sekos (26 pav., 29 pav.) artimesnés sekoms i§ Kazachijos ir
Japonijos nei sekoms i§ Pranciizijos, Vokietijos, JAV ir Kanados.

Tiek $io tyrimo metu atlikta COI geno daliniy seky analize, tiek Jousselin
et al. (2013) pateikta analizé jungtiniy mitochondrijy (COI, CytB), branduolio
(EF-1a ir Aph) ir endosimbionty Buchnera aphidicola (His ir GroEL) geny
seky fragmenty pagrindu rodo, kad skirtingose pasaulio dalyse aptikty C. (C.)
pruinosa risies amary minétos DNR sekos atitinka kelias molekulines grupes.
Genetiniai atstumai tarp COI geno daliniy seky i§ Lietuvos ir Siaurés
Amerikos sieka nuo 3,35 iki 4,57 %. Tai yra daugiau nei 2 % — sutartiné riba
tarp vabzdziy COI seky viduriiSiniy ir tarprosiniy skirtumy. Palyginimui,
genetiniai atstumai tarp Lietuvoje aptikty skirtingy rusiy amary, C. (C.) pilosa
ir C. (C.) pinea, COI seky varijuoja nuo 3,51 % iki 4,73 %. Gali biti tikslinga
atlikti C. (C.) pruinosa rusies revizijg dél galimo dvyniniy riiSiy buvimo
skirtingose arealo dalyse.

Pagal Jousselin et al. (2013) atlikta analize, C. (C.) pilicornis atitinka tris
molekulines grupes. Dalj Sioje publikacijoje analizuoty méginiy jtraukus j §j
tyrimg paaiskéjo, kad daugumg méginiy apémusi grupé atitinka Lietuvoje
aptiktus C. (C.) pilicornis. Likusiy dviejy molekuliniy grupiy statusg
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perzitréti leidzia Sio tyrimo metu pirmakart iSskirtos C. (C.) piceicola COI
geno dalinés sekos. Méginio 2769, Jousselin et al. (2013) analizéje
atitinkancio atskirg molekuling grupg, COI seka atitinka C. (C.) piceicola COI
sekas. Sios sekos nesiskiria visai (28 pav.) arba genetiniai atstumai yra ne
didesni nei 0,30 %. Tuo tarpu méginio 2769 COI seka nuo $io tyrimo metu
surinkty C. (C.) pilicornis skiriasi net 5,48-5,63 %. Galima teigti, kad Sis
méginys risiai C. (C.) pilicornis priskirtas per klaida. Jousselin et al. (2013)
amarams 1§ Europos apibtidinti naudojo biidinimo rakta i§ Blackman, Eastop
(1994) — saltinio, kurio pagrindu sudarytas pagrindinis $io tyrimo metu
naudotas btidinimo raktas (Favret et al., 2025). Tac¢iau Jousselin et al. (2013)
pazymima, kad naudotas toks DNR iSskyrimo biidas, kai amaro chitininis
dangalas suardomas ir yra netinkamas morfologiniams tyrimams, taigi
morfologinés riiSys su molekuliniais méginiais susiejamos per skirtingus
amarus, surinktus j ta patj méginj. Jdomiausia tre¢ioji Jousselin et al. (2013)
i8skirta C. (C.) pilicornis molekulingé grupé. IS jos i §j tyrima jtrauktos COI
geno dalinés sekos, priklausancios méginiams 2811 ir 2826 i§ Kazachijos.
Sios sekos yra artimesnés C. (C.) piceicola COI sekoms nei C. (C.) pilicornis
COI sekoms i§ Lietuvos. Taciau Sios sekos i§ Kazachijos atitinka atskirg
molekuling grupe ir Siame tyrime (28 lentelé), nuo C. (C.) piceicola skiriasi
4,11-4,57 %. Tikslinga atlikti papildomus tyrimus méginiy 2811 ir 2826
aptikimo vietose Kazachijoje siekiant i$siaiskinti, ar tai néra atskira rusis.

Atskiriant C. (C.) piceicola, C. (C.) pilicornis ir C. (C.) pruinosa
besparnes viviparas i§ Lietuvos, tinka Heie (1995) ir Favret et al. (2025)
pateikti bidinimo raktai ir pritaikoma tokia atpazinimo schema (struktiros,
susijusios su skiriamaisiais pozymiais, parodytos 44 pav. ir 45 pav.):

1. — R_IV+V ilgis ne mazesnis uz HT II ilgj. SIPH CONE turi ne

maziau kaip 5 plaukeliy Ziedus. — C. (C.) pruinosa
— R IV+V ilgis mazesnis uz HT 1l ilgj. SIPH CONE turi maziau nei 5
plaukeliy ziedus. —7r.2

2. — Yra skersinés tamsios juostos ant ABD TERG 7ir ABD TERG 8.
ANT III LH ilgio ir ANT _III bd santykis mazesnis nei 2,5.
— C. (C.) piceicola
— Néra skersiniy tamsiy juosty ant ABD TERG 7 ir ABD TERG 8.
ANT III LH ilgio ir ANT _III bd santykis ne mazesnis kaip 2,5.
— C. (C)) pilicornis
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C. (C.) piceicola C. (C.) pilicornis C. (C.) pruinosa

44 pav. Struktiiros, su kuriomis susij¢ pozymiai, leidzia Cinara (Cinara)
pruinosa besparnes viviparas atskirti nuo C. (C.) piceicola ir C. (C.) pilicornis.
A —R IV+V. B —sifonas. C —uZpakalinés kojos leten¢lé. A. PetraSitino nuotr.

Fig. 44. Structures bearing characters that can be used to distinguish
between apterous viviparae of Cinara (Cinara) pruinosa and that of C. (C.)
piceicola + C. (C.) pilicornis. A— R_1IV+V. B — siphunculus. C — hind tarsus.
Photo: A. PetraSitnas

A B
0,2 mm -
PR L,

piceicola

c.(C)

C.(C)
pilicornis

45 pav. Struktiiros, su kuriomis susije pozymiai, leidzia Cinara (Cinara)
piceicola besparnes viviparas atskirti nuo C. (C.) pilicornis. A — pilvelio 7 ir
8 nareliai (A. Petrasitino nuotr). B— ANT _III (J. Danilovo nuotr.).

Fig. 45. Structures bearing characters that can be used to distinguish
between apterous viviparae of Cinara (Cinara) piceicola and that of C. (C.)
pilicornis. A — abdominal segments 7 and 8 (photo: A. PetraSitinas); B —
ANT _III (photo: J. Danilov)
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46 pav. Lietuvoje surinkty Cinara (Cinara) piceicola, C. (C.) pilicornis
ir C. (C.) pruinosa besparniy vivipary pozymiai, kuriy reik§miy intervalai
neatitiko Binazzi, Scheurer (2009) ir Dransfield, Brightwell (2025) pateikty
riby (raudonos linijos, Zr. 3 lentele).

Fig. 46. Ranges of character values of apterous viviparae of Cinara
(Cinara) piceicola, C. (C.) pilicornis and C. (C.) pruinosa collected in
Lithuania that did not match limits presented by Binazzi, Scheurer (2009) and
Dransfield, Brightwell (2025) (red lines, see Table 3)

Biidinimo raktai, pateikti Binazzi, Scheurer (2009) ir Dransfield,
Brightwell (2025) gali suklaidinti dél neatitinkanciy plaukeliy ilgiy. Pagal
Binazzi, Scheurer (2009), C. (C.) pruinosa ilgiausi pilvelio dorsaliniai
plaukeliai turi buti ilgesni kaip 80 pum, o C. (C.) piceicola — trumpesni nei
80 um. Taciau daugumos Sio tyrimo metu matuoty C. (C.) piceicola rusies
individy pilvelio dorsaliniai plaukeliai buvo ilgesni (nuo 78 pm iki 148 pm,
vidurkis 111 pm,) ir persidengé su C. (C.) pruinosa minéty plaukeliy ilgiu (46
pav.). Pagal Dransfield, Brightwell (2025), C. (C.) pruinosa TIB_dors
ilgiausiy plaukeliy ilgis turi siekti bent 120 pm, o C. (C.) piceicola jis turi buti
mazesnis. Daugumos §io tyrimo metu iSmatuoty C. (C.) pruinosa atstovy §ie
plaukeliai pasirodé trumpesni (nuo 69 um iki 139 pm, vidurkis 103 um) ir
persidenge su C. (C.) piceicola minéty plaukeliy ilgiu (46 pav.).

Sio tyrimo rezultatai leidzia daryti prielaida, kad Cinara (Schizolachnus)
obscura ir C. (S.) pineti priskirtinos tai paciai riiSiai. Nors C. (S.) obscura ir
C. (S.) pineti COI geno dalinés sekos nepersidengia, jy skirtumai atitinka
vidur@i$inius. Maziausias genetinis atstumas tarp C. (S.) obscura ir C. (S.)
pineti COI geno daliniy seky tesieckia 0,61 % ir yra lygus didziausiam
vidurti$iniam atstumui tarp C. (S.) pineti COI seky. Lietuvoje abiejy
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morfologiniy rusiy amarai aptikti ir ant Pinus sylvestris, ir ant P. nigra
spygliy. Sis rezultatas atitinka Holman (2009) pateikta informacija, duomenis
i§ Ukrainos (Mamontova, 2012) ir Suomijos (Albrecht, 2017). Taciau jis
priestarauja Heie (1995) teiginiui, kad mitybinis medis laikytinas amary
skiriamuoju pozymiu: C. (S.) pineti gyvena ant P. sylvestris ir P. mugo, o C.
(S.) obscura — ant P. nigra. Pazymétina, kad Lietuva yra uz P. nigra arealo
riby. ArCiausiai Lietuvos iSsidésCiusi P. nigra arealo dalis yra Balkanuose ir
Kryme (Enescu et al., 2016), o Lietuvoje §ie medziai introdukuoti zmoniy
daugiausia kaip dekoratyviniai augalai (Navasaitis, 2008). Kaszyca —
Taszakowska et al. (2019) teigimu, nattiraliai C. (S.) pineti ir C. (S.) obscura
populiacijos buvo izoliuotos dél geografiniy kliii¢iy, o jy mitybinius augalus
introdukavus naujose vietose, $iy amary arealai émé persidengti. Dél Zzmogaus
veiklos iSnyko geografiné izoliacija tiek tarp P. sylvestris ir P. nigra, tiek tarp
C. (S.) pineti ir C. (S.) obscura. Siy amary izoliacijos mitybiniy augaly
pagrindu taip pat néra. Ovipary ir patiny sutinkamumo laikas Lietuvoje
persidengia. Ateityje galimi tyrimai, ar C. (S.) pineti ir C. (S.) obscura gali
kryzmintis tarpusavyje, ar yra susiformavusi reprodukciné izoliacija.

Sio tyrimo metu analizuojant probleminius riigiy kompleksus nustatyti du
atvejai, kai COI geno dalinés sekos iSsiskiria ir atitinka atskiras molekulines
grupes, o EF-1a geno dalinés sekos neissiskiria. Cinara (Cinara) pilosa EF-
1o sekos neissiskyreé i§ C. (C.) pinea ir C. (C.) piniphila seky, taip pat
neissiskyré C. (C.) piceicola ir C. (C.) pilicornis EF-1o geno dalinés sekos.
Tokiu atveju pirmenybé teikta COI geno daliniy seky analizés rezultatams.
Nors amary Megoura genties (Kim, Lee, 2008), taip pat Cinara
(Cupressobium) pogencio (Durak et al., 2014) genetiniai tyrimai parodé, kad
EF-1o geno egzoniné seka kai kuriais atvejais gali buti tinkama rasims
atskirti, ji laikoma konservatyvia (Simon et al., 2010b) ir tinkamesne nustatyti
filogenetiniams rySiams tarp taksony, aukStesniy nei rusis (Ortiz-Rivas,
Martinez-Torres, 2010; Chen et al., 2014; Martoni et al., 2017). Tuo tarpu CO!
geno daliné seka gyviny karalystéje jprastai naudojama vadinamajam DNR
barkodingui, kuris taikomas identifikuojant risis, atskiriant dvynines riisis ir
tai paciai risiai priskiriant individus, kurie pasizymi fenotipiniu plastiSkumu
ar kintamumu vystymosi ciklo eigoje (Rakauskas, Basilova, 2013; Lee et al.,
2017; Zhu et al., 2017 ir kt.)
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ISVADOS

1. Tyrimo metu aptiktos visos 22 anksCiau Lietuvoje nustatytos
Eulachnini tribos amary rasys, naujai aptiktos 6 risys. IS viso Lietuvoje
registruotos 28 Sios tribos amary rusys. IS jy Cinara genciai priklauso
24 risys: 18 — pogenciui C. (Cinara), 4 — pogenciui C. (Cupressobium), 2 —
pogenciui C. (Schizolachnus). Eulachnus genciai priklauso 4 riiSys.

2. 18 Lietuvoje gyvenanciy Cinara (Cinara) pogenc¢io amary rasiy 4 riiSys
priskirtinos Pinus Ggliy amarams, 5 riaSys — Pinus Saky amarams, 1 rusis —
Picea tgliy amarams, 4 riSys — Picea Saky amarams, 1 riiSis — Larix Gigliy
amarams, 2 rasys — Larix Saky amarams, 1 rusis — Abies Saky amarams. C.
(Cupressobium) pogentyje 1 rii§is priskirtina Juniperus ugliy amarams, 2
rusys — Juniperus Saky amarams, 1 risis — jvairiy Cupressaceae Seimos genciy
augaly Saky amarams. Visos C. (Schizolachnus) pogenéio ir Eulachnus
genties rusys yra Pinus spygliy amarai.

3. Pirmakart aptikus Cinara (Cinara) piniphila ir C. (Cupressobium)
smolandiae oviparas ir patinus, taip pat C. (Cinara) pilosa patinus, paaiskéjo,
kad Sios riiSys turi abi amfigoninés generacijos morfas ir gali pereiti pilng
vystymosi cikla. Pirmakart aptikus C. (Cinara) brauni besparnius patinus
paaiskéjo, kad Sios riiSies patinams budingas dimorfizmas — jie gali bati ir
sparnuoti, ir besparniai.

4. Pagal COI ir EF-1o geny dalines sekas pogentis Cinara (Cinara) néra
monofiletiné grupé; | ji isiterpia kiti Cinara genties pogenciai:
C. (Cedrobium), C. (Cupressobium) ir C. (Schizolachnus).

5. Cinara (Cinara) pilosa, C. (C.) pinea ir C. (C.) piniphila komplekse
nustatytos dvi rusys. Vieng ru§j atitinka C. (C.) pilosa, kit sudaro C. (C.)
pinea kartu C. (C.) piniphila. C. (C.) pilosa i$siskiria morfologiskai ir atitinka
atskira molekuling grupe pagal COI geno dalines sekas. C. (C.) pinea ir C.
(C.) piniphila COI geno dalinés sekos neiSsiskiria; morfologiniai ir
mikrostacijy skirtumai priskirtini vidurti§iniam kintamumui.

6. Lietuvoje aptikti Cinara (Cinara) piceicola, C. (C.) pilicornis ir C. (C.)
pruinosa atitinka tris riisis, kurios skiriasi ir pagal COI geno dalines sekas, ir
pagal morfologinius pozymius, ir pagal mitybing specializacija bei gyvenimo
ciklus. Lietuvoje aptikti C. (C.) pruinosa rusies amarai pagal CO! geno dalines
sekas artimesni Azijoje paplitusiam porasiui C. (C.) pruinosa ezoana nei
Europai biidingam portsiui C. (C.) pruinosa pruinosa.

7. Cinara (Schizolachnus) obscura kartu C. (S.) pineti priskirtinos tai
paciai raiSiai. Pagal COI geno dalines sekas jos atitinka tg pacig molekuling
grupe. Jy mitybiné specializacija ir gyvenimo ciklai persidengia, o
morfologiniai skirtumai priskirtini viduri$iniam kintamumui.
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PRIEDAI

1 lentelé. Informacija apie Lietuvoje surinktus Eulachnini tribos amarus.
Pasviruoju Sriftu pazyméti méginiai i$ periodiniy steb¢jimy viety, parysSkintu
Sriftu — méginiai, panaudoti probleminiy riiSiy kompleksy tyrimams.

Table 1. Information on aphids of the tribe Eulachnini collected in Lithuania.
Samples from sites of periodical observations are written in /talic. Samples
used for analysis of problematic species complexes are written in Bold.

Meéginj surinko / sample collected by: Da — Jurij Danilov, HA — Jan Havelka,
Ra — Rimantas Rakauskas. Publikacija / publication: [1] — Rupais (1971); [2]
— Rupais, Juronis (1983); [3] — Juronis (1984); [4] — Gavrilova, Rakauskas

(1988); [5] — Rakauskas et al. (2008).

Mitybinis S.platuma/ | R.ilguma / Data Meéginio nr /
augalas vietové savivaldybé publikacija
Cinara (Cinara) brauni Borner, 1940 ant Pinus
P. nigra 55045"4" 21°8" 5" 2016-06-13 Dal6-95
P. nigra 54°51" 15" 2402 45" 2016-06-15 Dal6-131
P. nigra 54° 14' 8" 23°30" 47" 2016-06-21 Dal6-178
P. nigra 54° 14’ 8" 23030 47" 2017-06-15 Dal7-283
P. nigra 54°51" 15" 2402 45" 2017-06-16 Dal7-291
P. nigra 55045"4" 21°8" 5" 2017-06-24 Dal7-320
P. nigra 54°51" 15" 2402 45" 2017-08-15 Dal7-575
P. nigra 55°45"4" 21°08"'5" 2017-09-16 Dal7-645
P. nigra 55°18'59.7" 21°1'3.9" 2018-06-12 Dal8-228
P. nigra 55024'51.3" | 21°5"40.2" 2018-06-13 | Dal8-244b
P. nigra 55032"41.0" | 21°7"18.6" 2018-06-14 Dal8-258
P. nigra 55045"4" 21°8" 5" 2018-06-15 Dal8-264
P. nigra 54°51" 15" 2402 45" 2018-06-16 Dal8-278
P. nigra 54° 14' 8" 23°30" 47" 2018-06-23 | Dal8-298a
P. nigra 55022'39.9" | 23°7'23.7" 2018-07-08 Dal8-321
P. nigra 55031"33.2" | 25°6'42.3" 2018-07-16 Dal8-350
P. nigra 55013"42.1" | 25°24'34.8" | 2018-07-18 Dal8-373
P. nigra 54°51" 15" 2402 45" 2019-05-14 Dal9-33
P. nigra 55°37'10.6" | 22°43'58.5" | 2019-06-15 | Dal9-123b
P. nigra 55°45"4" 21°8'5" 2019-06-17 Dal9-133
P. nigra 55°29'29.5" | 22°10'55.7" | 2020-06-17 Dal9-140
P. nigra 54° 14' 8" 23°30" 47" 2019-06-22 Dal9-144
P. nigra 54° 14' 8" 23°30" 47" 2019-09-15 Dal9-190
P. nigra 54°14'59" | 23°30'53.9" | 2020-09-21 Da20-64
P. nigra 55°29'29.5" | 22°10'55.7" | 2020-09-26 Da20-72
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. nigra 56°3'42.7" | 24°24'21.2" | 2020-10-01 Da20-85
P. nigra Palanga Palangos 2012-08-19 | 12HA03711
Pinus sp. Pakruojis Pakruojo 2018-07-11 Ral8-5
Pinus sp. Salantai Kretingos 2018-07-16 Ral8-14

Cinara (Cinara) costata (Zetterstedt, 1828) ant Picea
P. abies 55°48' 55" 240 27" 13" 2017-06-08 | Dal7-186b
P. abies 56°11" 58" 22033"8" 2017-06-09 Dal7-204
P. abies 55042'12.5" | 21°38'7.4" 2017-06-29 Dal7-384
P. abies 54°14"4.8" | 23°30'56.4" | 2019-06-22 Dal9-145
P. abies Zarasai Zarasy 1963-07-13 [1]
P. abies Grazutés Zarasy 1963-07-14 [1]
miskas
P. pungens Botanikos Kauno m. 1964-07-08 [1]
sodas
Cinara (Cinara) cuneomaculata (Del Guercio, 1909) ant Larix
L. kaempferi 55045"3" 21°08"4" 2016-06-13 Dal6-96

L. decidua 54°0' 20" 23038 14" 2016-08-19 Dal6-258

L. decidua 54°33"12.8" | 23°53'24" 2016-09-01 Dal6-357

L. decidua 54° 0" 20" 23°38"13.6" | 2017-05-18 Dal7-32

L. decidua 54° 0" 20" 23°38"13.6" | 2017-05-31 Dal7-114

L. decidua 54033 13" 23053 24" 2017-06-15 Dal7-265

L. decidua 54°0' 20" 23038 14" 2017-07-06 Dal7-430

L. kaempferi 55045"3" 21°08"4" 2017-07-16 Dal7-491

L. decidua 54°0' 20" 23038 14" 2017-08-14 Dal7-561

L. decidua 54033 13" 230 53" 24" 2017-09-15 Dal7-630

L. decidua 54°0'20.5" | 23°38'13.2" | 2017-09-28 Dal7-683

L. decidua 54°0' 20" 23038 14" 2017-10-19 Dal7-728

L. decidua 54033"13" 230 53'24" 2018-05-18 Dal8-61

L. kaempferi 55045"3" 2108"4" 2018-06-15 | Dal8-270b

L. decidua 54033 13" 23053 24" 2018-06-16 Dal8-275

L. decidua 54° 0" 20" 23°38" 14" 2018-06-23 Dal8-307
Larix sp. 55°43"56.7" | 26°14'43.3" | 2018-07-17 | Dal8-360b
Larix sp. 5504"40.8" | 22°46'34.8" | 2019-06-15 | Dal9-122a

L. kaempferi 55045"3" 2108"4" 2019-06-17 Dal9-132

L. decidua 54033"13" 230 53" 24" 2019-06-22 Dal9-142

L. decidua 54° 0" 20" 23°38" 14" 2019-06-22 Dal9-147

L. decidua Noreikiskés Kauno r. 1964-07-13 [1]

Cinara (Cinara) hyperophila (Koch, 1855) ant Pinus
P. sylvestris 540 52'43" 25031" 55" 2016-06-08 Dal6-16
P. sylvestris 56°11'57" 22033" 7" 2016-06-11 Dal6-72
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. sylvestris 56°3" 18" 21°56' 10" 2016-06-12 Dal6-83
P. sylvestris 54°26'46" 22°44'43" 2016-06-17 Dal6-136
P. sylvestris 54°25'41" 22°45'25" 2016-06-17 Dal6-140
P. sylvestris 5407 7" 240 18' 22" 2016-06-21 Dal6-184
P. sylvestris 54° 58’ 55" 25°48"' 39" 2017-05-25 Dal7-82
P. sylvestris | 54°32'452" | 22°46'36.6" | 2017-06-06 | Dal7-175b
P. sylvestris 5548' 56" 24°027" 12" 2017-06-08 Dal7-189
P. sylvestris 56°3" 18" 21°56" 10" 2017-06-12 Dal7-220
P. sylvestris 55038 28" 21°7" 6" 2017-06-13 | Dal7-245b
P. sylvestris 54°26' 46" 22°44' 43" 2017-06-16 Dal7-272
P. sylvestris 54°25'41" 22°45'25" 2017-06-16 Dal7-273
P. sylvestris 5407 7" 240 18' 22" 2017-06-16 Dal7-289
P. sylvestris 55028"3" 21029 22" 2017-06-25 Dal7-331
P. sylvestris 56°1'51" 21°7" 10" 2017-06-26 Dal7-351
P. sylvestris 54° 43" 55" 24040" 1" 2017-07-01 Dal7-386
P. sylvestris 54° 52" 43" 25°31' 55" 2017-07-07 Dal7-439
P. sylvestris 55°0"32.6" | 23°38'14.5" | 2017-07-08 Dal7-456
P. sylvestris 54°35"48" | 23°50'52.6" | 2017-07-09 Dal7-469
P. sylvestris 54° 44" 59" 23027 34" 2017-07-10 Dal7-477
P. sylvestris 54°25'41" 22°45'25" 2017-08-14 Dal7-564
P. sylvestris 54°26' 46" 22°44' 43" 2017-09-15 Dal7-634
P. sylvestris 5407 7" 240 18' 22" 2017-10-13 Dal7-690
P. sylvestris | 55°30'49.5" | 21°6'42.9" 2017-10-16 Dal7-714
P. sylvestris 56°3" 18" 21°56' 10" 2017-10-17 Dal7-721
P. sylvestris 54°26'46" 22°44'43" 2018-05-17 Dal8-34
P. sylvestris 54°25'41" 22°45'25" 2018-05-17 Dal8-37
P. sylvestris | 53°57'18.0" | 24°19'38.6" | 2018-05-17 Dalg8-44
P. sylvestris 5407 7" 240 18' 22" 2018-05-17 Dal8-53
P. sylvestris 54°5'9.1" 23°53"16.9" | 2018-05-17 Dal8-57
P. sylvestris 56°3" 18" 21°56' 10" 2018-05-19 Dal8-70
P. sylvestris 55°41'5.0" | 25°20'35.5" | 2018-05-21 Dal8-83a
P. sylvestris 55°19'1.7" | 25°19'40.6" | 2018-05-22 Dal8-86
P. sylvestris 56°3' 18" 21°56' 10" 2018-06-19 Dal8-283
P. sylvestris 56°3' 18" 21°56' 10" 2018-09-15 Dal8-435
P. sylvestris | 54°37'21.7" | 23°12'21.1" | 2018-09-26 Dal8-450
P. sylvestris | 54°37'21.6" | 23°12'22.3" | 2018-10-05 Dal8-457
P. sylvestris 54°52" 43" 25°31' 55" 2018-10-08 Dal8-468
P. sylvestris 54°26'46" 22°44'43" 2019-05-13 Dal9-16
P. sylvestris 54°25'41" 22°45'25" 2019-05-13 Dal9-19
P. sylvestris 5407 7" 24°18' 22" 2019-05-13 Dal9-28
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
Pinus mugo 55°15'27" 24° 47" 11" 2019-05-15 Dal9-41b
P. sylvestris 56°3" 18" 21°56' 10" 2019-06-16 Dal9-132
P. sylvestris Smalvos Zarasy 1963-07-13 [1]
P. sylvestris Puvodiai Varénos 1983-07-13 [4]
P. sylvestris Meskeryné Sven¢ioniy 1985-07-11 [4]
P. sylvestris Palanga Palangos 1986-06-29 [4]
P. sylvestris Pervalka Neringos 2004-07-09 [5]

Cinara (Cinara) kochiana (Borner, 1939) ant Larix

L. decidua 54°0" 18" 23°38"11" 2016-08-19 Dal6-239
L. decidua 54°0" 18" 23°38"11" 2017-07-06 Dal7-432
L. decidua 54°0" 18" 23°38"11" 2017-08-07 Dal7-550
L. decidua 54°0" 18" 23°38" 11" 2017-10-13 Dal7-692
L. decidua 54°0’18.5" | 23°38'12.8" | 2020-06-14 Da20-43
Cinara (Cinara) laricis (Hartig, 1839) ant Larix
L. decidua 54°0" 18" 23°38" 10" 2016-08-19 Dal6-237
L. decidua 54°0" 18" 23°38" 10" 2017-07-14 Dal7-489
L. decidua 54°0" 18" 23°38" 10" 2017-09-15 Dal7-638
L. decidua 54°0" 18" 23°38" 10" 2017-09-28 Dal7-684
L. decidua 54°0" 18" 23°38" 10" 2017-10-13 Dal7-693
L. decidua 54°0" 18" 23°38" 10" 2018-05-17 Dal8-39
Larix sp. 55°43'56.7" | 26°14'43.3" | 2018-07-17 | Dal8-360a
Larix sp. 55°4740.8" | 22°46'34.8" | 2019-06-15 Dal9-122a
L. decidua 54°0" 18" 23°38" 10" 2019-06-22 Dal9-148
L. decidua Palanga Palangos 2012-08-16 | 12HA03707
Cinara (Cinara) neubergi (Arnhart, 1930) ant Pinus
P. mugo 55045 4" 21°8'5" 2016-06-12 Dal6-97
P. mugo 55°41'3" 21°7'43" 2016-06-13 Dal6-102
P. mugo 54051 15" 240 2" 45" 2016-06-15 Dal6-132
P. mugo 54° 14' 8" 23°30"49" 2016-06-21 Dal6-177
P. mugo 55°45"4" 21°8'5" 2017-06-12 Dal7-230
P. mugo 55°41'3" 21°7'43" 2017-06-13 Dal7-237
P. mugo 54° 14' 8" 23°30' 49" 2017-06-16 Dal7-284
P. mugo 54051 15" 240 2" 45" 2017-06-23 Dal7-311
P. mugo 55°41'3" 21°7'43" 2017-06-27 | Dal7-356a
P. mugo 54°44'52" | 25°24'24.6" | 2017-07-07 | Dal7-436b
P. mugo 54051 15" 24° 2" 46" 2017-07-15 Dal7-502
P. mugo 55032'35.3" | 21°7'20.7" 2017-07-22 | Dal7-515b
P. mugo 54° 51" 15" 2402 46" 2017-09-15 Dal7-643
P. mugo 55045"4" 2108 5" 2017-09-16 Dal7-669

148




Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. mugo 55°41"3" 2107 43" 2017-10-15 Dal7-711
P. mugo 54°14' 8" 23930 49" 2018-05-17 Dal8-35
P. mugo 54°51" 15" 24°2' 46" 2018-05-18 Dal8-63
P. mugo 54°33719.4" | 24°31'29.5" | 2018-06-04 Dal8-165
P. mugo 54°46'55.1" | 24°40'53.9" | 2018-06-06 Dal8-186
P. mugo 55°8'7.3" | 21°54'33.2" | 2018-06-10 Dal8-208
P. mugo 55°20'39.0" | 21°28'3.2" 2018-06-10 Dal8-209
P. mugo 55°18'54.3" | 21°1'0.4" 2018-06-12 Dal8-233
P. mugo 55°22'27.2" | 21°4'2.1" 2018-06-13 Dal8-238
P. mugo 55°24'50.3" | 21°5'44.3" 2018-06-13 Dal8-243
P. mugo 55°41"3" 2107 43" 2018-06-15 Dal8-261
P. mugo 55945 4" 2108 5" 2018-06-15 Dal8-265
P. mugo 55°43'22.9" | 21°55'53.0" | 2018-06-19 Dal8-280
P. mugo 56°9'49.2" | 21°34'22.5" | 2018-06-20 Dal8-292
P. mugo 56°18'50.8" | 22°20"42.8" | 2018-06-20 Dal8-293
P. mugo 54° 14’ 8" 23030 49" 2018-06-23 Dal8-301
P. mugo 55°18'58.1" | 23°39'11.7" | 2018-07-08 | Dal8-317a
P. mugo 55°54'48.6" | 21°50'31.4" | 2018-07-10 Dal8-332
P. mugo 56°14'19.4" | 23°36'33.1" | 2018-07-10 | Dal8-342a
P. mugo 55°4'24.1" | 24°16'46.9" | 2018-07-16 Dal8-347
P. mugo 55°15'28.0" | 24°47'11.9" | 2018-07-16 Dal8-349
P. mugo 55°29'59.5" | 25°36'28.3" | 2018-07-17 Dal8-357
P. mugo 55°43'58.5" | 26°14'50.4" | 2018-07-17 | Dal8-359a
P. mugo 55°56'41.7" | 25°35'4.9" 2018-07-17 Dal8-363
P. mugo 55°13'40.4" | 25°24'34.8" | 2018-07-18 Dal8-372
P. mugo 56°14'0.4" | 22°30'50.2" | 2018-07-23 Dal8-388
P. mugo 55°48'22.4" | 23°32'39.8" | 2018-07-24 Dal8-394
P. mugo 55945 4" 2108 5" 2018-10-07 Dal8-461
P. mugo 54°14' 8" 23030 49" 2019-05-13 Dal9-21
P. mugo 54°51" 15" 24°2' 46" 2019-05-14 Dal9-34
P. mugo 55045 4" 2108 5" 2019-06-17 Dal9-134
P. mugo 55°41"3" 2107 43" 2019-06-17 Dal9-135
P. mugo 55029"12.3" | 22°10'29.0" | 2019-06-17 Dal9-139
P. mugo 54° 14’ 8" 23030 49" 2019-06-22 Dal9-143
P. mugo 54°21'35.8" | 24°20"38.3" | 2019-06-23 Dal9-156
P. mugo 54°28'9.4" | 22°55'24.9" | 2019-07-30 Dal9-179
P. mugo 55°56'41.7" | 25°35'4.9" 2019-09-25 Dal9-194

P. uncinata 55°4'42.6" | 22°46'31.9" | 2020-09-27 Da20-81

Pinus sp. Plateliai Plungés 2018-07-14 Ral8-10

Cinara (Cinara) nuda (Mordvilko, 1895) ant Pinus
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. sylvestris 54° 52" 43" 25°31' 54" 2016-06-08 Dal6-17
P. sylvestris 54°26'46" 22044 41" 2016-06-17 Dal6-137
P. sylvestris 54°25'42" 22°45'24" 2016-06-17 Dal6-141
P. sylvestris 54°35" 48" 23053'24" 2016-06-22 Dal6-195
P. sylvestris 54°0' 20" 23038"13" 2016-08-19 Dal6-235
P. heldreichii 55045 4" 2108 5" 2016-08-27 Dal6-292
P. sylvestris 55°50"3.1" | 24°29"40.7" | 2017-06-08 Dal7-193
P. sylvestris 55038 28" 2107 6" 2017-06-13 | Dal7-245a
P. sylvestris 54°35" 48" 23053"24" 2017-06-15 Dal7-266
P. sylvestris 54°26' 46" 22°44'41" 2017-06-16 Dal7-271
P. sylvestris 54°25'42" 22°45'24" 2017-06-16 Dal7-274
P. sylvestris 54°0' 20" 23038"13" 2017-06-16 Dal7-285
P. sylvestris 55028"3.3" | 21°29'22.1" | 2017-06-25 Dal7-328
P. sylvestris 56°1'50.9" 21°7'10.3" 2017-06-26 Dal7-346
P. sylvestris 5402'24.4" | 23°31'52.5" | 2017-07-06 Dal7-425
P. sylvestris 54° 52" 43" 25°31' 54" 2017-07-07 Dal7-443
P. sylvestris 54° 35" 48" 23053 24" 2017-07-09 Dal7-470
P. sylvestris | 54°44'59.4" | 23°27'34.1" | 2017-07-10 | Dal7-473A
P. sylvestris | 54°45'45.2" | 24°41'30.1" | 2017-09-01 Dal7-640
P. sylvestris 53259 19" 240 4' 24" 2017-09-27 Dal7-676
P. sylvestris 54°0' 20" 23038"13" 2017-10-13 | Da 17-695
P. sylvestris 530597 33" 24°16'31" 2017-10-27 Dal7-725
P. sylvestris 54°25'42" 22°45' 24" 2018-05-06 Dal8-13
P. sylvestris 54°26'46" 22044 41" 2018-05-06 Dal§-14
P. sylvestris 54°0" 20" 23038"13" 2018-05-17 Dal8-38
P. sylvestris 54°7'7.5" 24°18"16.7" | 2018-05-17 Dal8-55
P. sylvestris 54°5'9.2" | 23°53'18.8" | 2018-05-17 Dal8-58
P. sylvestris 54° 35" 48" 23053'24" 2018-05-18 Dal8-60
P. sylvestris 55°35'0.3" 2502"15.9" 2018-05-21 Dal8-71
P. sylvestris 54° 35" 48" 230 53'24" 2018-06-16 Dal8-277
P. sylvestris 54°26'46" 22044 41" 2019-05-13 Dal9-15
P. sylvestris 54° 25" 42" 22°45' 24" 2019-05-13 Dal9-18
P. sylvestris 54°0' 20" 23038"13" 2019-05-13 Dal9-22
P. sylvestris 56°1'20.6" | 21°49'43.7" | 2019-05-26 Dal9-77
P. sylvestris 54° 35" 48" 230 53" 24" 2019-06-22 Dal9-141
P. sylvestris | 56° 11'57.5" | 22°33'10.6" | 2019-06-30 | Dal9-168a
P. sylvestris Prie Ukojo Ignalinos 1963-07-12 [1]
ez.
P. sylvestris Palanga Palangos 1964-07-07 [1]
P. sylvestris Pervalka Neringos 2004-07-06 [5]
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Mitybinis
augalas

S. platuma /
vietové

R. ilguma /
savivaldybé

Data

Méginio nr /
publikacija

Cinara (Cinara) pectinatae (Nordlinger, 1880) ant Abies

A. koreana

| 54°52'12.2"

23°54'222" [ 2017-07-08 | Dal7-446

Cinara (Cinara) piceae (Panzer, 1800) ant Picea

P. abies 55054 22" 2103 28" 2016-06-12 Dal6-90
P. omorika 55045"' 4" 21°8'5" 2016-06-12 Dal6-98
P. abies 54033’ 33" 23°53" 14" 2016-09-01 Dal6-358
P. abies 55049"8.1" | 24°27'28.3" | 2017-06-08 Dal7-190
P. abies 56°4'29.5" 21°7"17.8" 2017-06-12 Dal7-227
P. abies 55054 22" 21°3'28" 2017-06-12 Dal7-228
P. alcoquiana 55°45"3" 21°8'6" 2017-06-12 Dal7-231
P. abies 54033’ 33" 23°53" 14" 2017-06-15 Dal7-264
P. abies 55°24' 36" 21°30" 38" 2017-06-25 Dal7-333
P. abies 56°1'51" 21°7" 10" 2017-06-26 Dal7-347
P. abies 55054 22" 21°3'28" 2017-06-26 Dal7-353
P. abies 54°52"11.2" | 23°54'16.8" | 2017-07-08 Dal7-445
P. omorika 55045"4" 21°8'5" 2017-10-17 Dal7-715
P. abies 55054 22" 2103’ 28" 2017-10-17 Dal7-718
P. abies 55°18"45.7" | 20°59'21.3" | 2018-06-12 Dal8-224
P. omorika 55045"4" 21°8'5" 2018-06-15 Dal8-269
P. abies 55054 22" 21°3'28" 2018-06-15 Dal8-273
P. abies 54033’ 33" 23°53" 14" 2018-06-16 Dal8-276
P. abies 55°039'26.2" | 22°6'12.6" 2019-06-15 Dal9-126
P. omorika 55045 4" 21°8'5" 2019-06-16 Dal9-135
P. abies 54°33'33" 23°53" 14" 2019-06-22 Dal9-143
Taxus baccata Skirgiskés Vilniaus r. 2006-05-31 Ra06-10a
Cinara (Cinara) piceicola (Cholodkovsky, 1896) ant Picea
P. abies 55023'53" 26° 3" 40" 2016-06-09 Dal6-33
P. abies 55034’ 54" 26° 28" 40" 2016-06-09 Dal6-34
P. abies 56°2' 51" 21°57" 42" 2016-06-12 Dal6-86
P. abies 54°25'33" 22°46'9" 2016-06-17 Dal6-143
P. abies 54°26'31" 22° 47 18" 2016-06-17 Dal6-147
P. abies 540 52" 44" 25°31'51" 2017-05-25 Dal7-76
P. abies 540 58’ 36" 25°55"46" 2017-05-25 Dal7-85
P. abies 55023"52.5" | 26°3'40.2" 2017-05-26 Dal17-91
P. abies 54°56'18.9" | 25°20'25.2" | 2017-05-26 Dal7-94
P. abies 54051 19" 240 2" 47" 2017-05-29 Dal7-98
P. abies 54°025'33" 22046' 7" 2017-06-05 | Dal7-159b
P. abies 55°48' 56" 240 27" 12" 2017-06-08 Da17-187
P. abies 56° 11'57" 22°33' 19" 2017-06-09 Dal7-206
P. abies 56°2' 51" 21057 42" 2017-06-10 Dal7-214
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. abies 55°45'4" 21°8'9.25" 2017-06-12 Dal7-235
P. abies 55°21'41.8" 21°3'8.3" 2017-06-14 Dal7-259
P. abies 54°25'33" 22°46'9" 2017-06-16 Dal7-279
P. abies 54°26'31" 22°47" 18" 2017-06-16 Dal7-280
P. abies 55023" 53" 26°3" 40" 2017-06-17 Dal7-292

P. montigena 55°45"6" 21°8" 6" 2017-06-24 | Dal7-322b
P. abies 55027 11" 21029 53" 2017-06-25 Dal7-336
P. abies 54°25'33" 22°46'9" 2017-07-02 Dal7-399
P. abies 54°26'31" 22°47" 18" 2017-07-02 Dal7-401
P. abies 5500 32" 23038 14" 2017-07-08 Dal7-453
P. abies 54°33"33" 23°33" 14" 2017-07-09 Dal7-467
P. abies 54°45'2" 23027'53" 2017-07-10 Dal7-482
P. abies 54°26'31" 22° 47" 18" 2017-07-14 Dal7-497
P. abies 54°25'33" 22°46'9" 2017-07-14 Dal7-499
P. abies 55023" 53" 26°3" 40" 2017-07-20 Dal7-510
P. abies 54°25'33" 22°46'9" 2017-08-01 Dal7-540
P. abies 54°26'31" 22°47" 18" 2017-08-01 Dal7-542
P. abies 54°25'33" 22°46'9" 2017-08-14 Dal7-568
P. abies 54°26'31" 22°47" 18" 2017-08-14 Dal7-569
P. abies 54°25'33" 22°46'9" 2017-08-27 Dal7-634
P. abies 54°26'31" 22°47" 18" 2017-08-27 Dal7-635
P. abies 54°25'33" 22°46'9" 2017-09-14 Dal7-638
P. abies 54°26'31" 22° 47" 18" 2017-10-13 Dal7-696
P. abies 56°2' 51" 21057 42" 2017-10-17 Dal7-720
P. abies 54°25'33" 22°46'9" 2018-05-17 Dal8-31
P. abies 54°26'31" 22° 47" 18" 2018-05-17 Dal8-32
P. abies 56°2' 51" 21057 42" 2018-05-19 Dal8-66
P. abies 56°2' 51" 21057 42" 2018-06-19 Dal8-282
P. abies 55023" 53" 26°3" 40" 2018-07-17 Dal8-356
P. abies 55023" 53" 26°3" 40" 2019-05-15 Dal9-37
P. abies 54°25'33" 22°46'9" 2019-05-21 Dal9-63
P. abies 54°26'31" 22°47" 18" 2019-05-21 Dal9-64
P. abies 55023" 53" 26°3"40" 2019-06-09 Dal9-111
P. abies 56°2' 51" 21°57" 42" 2019-06-16 Dal9-131
P. abies 56°2' 51" 21057 42" 2019-06-30 Dal9-163
P. abies 56°2' 51" 21°57" 42" 2019-07-16 Dal9-171
P. abies 550237 53" 26°3" 40" 2019-07-16 Dal9-175
P. abies 54°25'33" 22°46'9" 2019-07-30 Dal9-180
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. abies 54°26'31" 22047 18" 2019-07-30 Dal9-181
P. abies Smiltyné Klaipédos m. | 2004-07-09 [5]

Cinara (Cinara) pilicornis (Hartig, 1841) ant Picea
P. abies 54° 52" 44" 25°31' 55" 2016-06-08 Dal6-15
P. abies 55028 30" 25058 37" 2016-06-08 Dal6-31
P. abies 54°51" 19" 2402 47" 2016-06-15 Dal6-133
P. abies 54025"33" 220 46' 8" 2016-06-17 Dal6-142
P. abies 54°26'30" 22°47" 18" 2016-06-17 Dal6-148
P. abies 54°51"18.3" | 24°2'46.3" 2017-05-29 Da17-108
P. abies 54°25'33" 22046" 7" 2017-06-05 Dal17-171
P. abies 55°50"3" 24°29'41" 2017-06-08 Dal7-196
P. abies 54°51" 19" 2402"47" 2017-06-15 Dal7-261
P. abies 54025"33" 22046' 8" 2017-06-16 Dal7-278
P. abies 54°26'30" 22°47" 18" 2017-06-16 Dal7-281
P. abies 55028 30" 25058 37" 2017-06-17 Dal7-295
P. abies 54°6' 59" 24018 23" 2017-06-22 Dal7-306
P. abies 54°51'18.3" | 24°2'46.3" 2017-06-23 Dal7-311
P. montigena 55°45' 5" 21°8"6,2" 2018-06-24 | Dal7-322a
P. abies 55037 20" 2107 13" 2017-06-27 Dal7-370
P. abies 54052" 44" 25°31' 55" 2017-07-07 | Dal7-440a
P. abies 5500 32" 23038 14" 2017-07-08 | Dal7-452a
P. abies 54°45'2" 23027'53" 2017-07-10 Dal7-483
P. abies 54°26' 30" 22°47" 18" 2017-07-14 Dal7-496
P. abies 54025"33" 22046' 8" 2017-07-14 Dal7-498
P. abies 55028 30" 25058 37" 2017-07-20 | Dal7-509a
P. abies 55°18"49" 23039'41" 2017-07-21 Dal7-514
P. abies 54°02'24" 23°31'28" 2017-08-07 Dal7-549
P. abies 54°25'33" 22046’ 8" 2018-05-17 Dal8-30
P. abies 54°26'30" 22°47" 18" 2018-05-17 Dal8-33
P. abies 54°51" 19" 2402 47" 2018-05-18 Dal8-64
P. abies 54°51" 19" 2402 47" 2018-07-16 Dal8-346
P. abies 55028 30" 25058 37" 2018-07-17 Dal8-353
P. abies 54° 51" 19" 2402' 47" 2019-05-14 Dal9-35
P. abies 55028 30" 25° 58" 37" 2019-05-15 Dal9-39
P. abies 54025'33" 22046' 8" 2019-06-14 Dal9-119
P. abies 54°26'30" 22°47" 18" 2019-06-14 Dal9-120
P. abies 54°51" 19" 2402 47" 2019-06-15 Dal9-121
P. abies 55°39"26" 2206" 12" 2019-06-15 Da19-125
P. abies 54°29"554" | 25°19'10.2" | 2019-06-23 Dal9-152
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. abies 55028 30" 25058 37" 2019-07-16 Dal9-172
P. abies Siauliai Siauliy m. 1964-07-14 [1]

Cinara (Cinara) pilosa (Zetterstedt, 1938) ant Pinus

P. sylvestris 55027 44" 26°0" 10" 2016-06-09 Da16-32

P. sylvestris 53°51" 16" 24°19'41" 2016-06-21 Dal6-180
P. sylvestris 54°29" 17" 22054 20" 2016-06-29 Dal6-211

P. sylvestris 54°29" 17" 22°54'20" 2017-06-15 Dal7-268
P. sylvestris 53°51" 16" 24°19'41" 2017-06-16 Dal7-296
P. sylvestris 54°29" 17" 220 54" 20" 2017-07-10 Dal7-485
P. sylvestris 53°51" 16" 24°19'41" 2017-07-14 Dal7-488
P. sylvestris | 55°27"43.7" 26°0'9.6" 2017-07-21 Dal7-510
P. sylvestris 53°51" 16" 24°19'41" 2017-08-14 Dal7-559
P. sylvestris 54°29" 17" 22°54'20" 2017-09-14 Dal7-640
P. sylvestris 55027 44" 26°0" 10" 2017-09-16 Dal7-650
P. sylvestris 54°29" 17" 22°54'20" 2017-10-14 Dal7-697
P. sylvestris 54029" 17" 22054 20" 2018-05-17 Dal8-23

P. sylvestris 53°51" 16" 24°19'41" 2017-05-17 Da-18-46
P. sylvestris 55°20' 46" 25°19'31" 2018-05-22 Dal8-84

P. sylvestris | 54°22" 11.1" | 25°22"41.8" | 2018-06-05 Dal8-177
P. sylvestris 53°51" 16" 24°19'41" 2018-06-08 Dal8-195
P. sylvestris 55°440.9" | 22°46'36.1" | 2018-06-10 Da18-202
P. sylvestris 55°18"3.2" 21°0'16.4" 2018-06-11 Da18-216
P. sylvestris | 54°32'46.1" | 22°46'35.4" | 2018-06-17 Dal8-279
P. sylvestris 54°29" 17" 22°54' 20" 2018-07-16 Dal8-344
P. sylvestris 55027 44" 26°0" 10" 2018-07-17 Dal8-354
P. sylvestris 53°51" 16" 24°19'41" 2018-09-27 Dal8-451
P. sylvestris 55°40'6" 25°20" 18" 2018-10-07 Dal8-465
P. sylvestris 55027" 44" 26°0" 10" 2018-10-08 Dal8-466
P. sylvestris | 54°22"11.1" | 25°22"41.8" | 2018-10-08 | Da-18-469
P. sylvestris 53°51" 16" 24°19'41" 2019-05-13 Dal9-23

P. sylvestris | 54°43'18.2" | 25°19'11.3" | 2019-05-14 Dal9-30

P. sylvestris 55027" 44" 26°0" 10" 2019-05-15 Dal9-38

P. sylvestris 54029" 17" 22054 20" 2019-05-21 Dal9-65

P. sylvestris | 54°22' 11,1" | 25°22'41,8" | 2019-06-02 Dal9-90

P. sylvestris | 54°46'57.4" | 24°40'48.2" | 2019-06-04 Dal9-99

P. sylvestris | 54°25'41.4" | 22°45'26.3" | 2019-06-05 Da19-102
P. sylvestris | 55°29'12.6" | 22°10'26.9" | 2019-06-17 | Dal9-138a
P. sylvestris | 53°51'15.6" | 24°19'41,1" | 2019-06-22 Dal9-149
P. sylvestris 55027" 44" 26°0" 10" 2019-07-16 Dal9-173
P. sylvestris 56°3'44.6" | 24°24'25.5" | 2019-07-20 Da19-177
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. sylvestris 54°29" 17" 22°54'20" 2019-07-30 Dal9-178
P. sylvestris 55°29"12.6" | 22°10"26.9" | 2019-09-28 Da19-197
P. sylvestris | 54°32'46.1" | 22°46'35.4" | 2019-10-04 Da19-200
P. sylvestris 55°4740.9" | 22°46'36.1" | 2019-10-05 Da19-201
P. sylvestris | 55°29"12.6" | 22°10"26.9" | 2019-10-05 Da19-202
P. sylvestris 56°3'44.6" | 24°24'25.5" | 2019-10-06 Da19-204
P. sylvestris | 54°32'46.1" | 22°46'35.4" | 2019-10-13 Da19-207
P. sylvestris | 54°43'18.2" | 25°19'11.3" | 2019-10-18 Da19-210
P. sylvestris | 54°43'18.2" | 25°19'11.3" | 2019-10-23 Da19-215
P. sylvestris 54°29" 17" 220 54" 20" 2019-10-26 Dal9-216
P. sylvestris Puvodiai Varénos 1983-07-13 [4]
P. sylvestris Meskeryné | Svendioniy | 1985-07-11 [4]
Cinara (Cinara) pinea (Mordvilko, 1894) ant Pinus
P. sylvestris 56°3"16" 21°56' 14" 2016-06-12 Dal6-85
P. sylvestris 54° 25" 40" 22°45'26" 2016-06-17 Dal6-139
P. sylvestris 54°32'46" 22°46'36" 2016-06-29 Dal6-212
P. sylvestris 54°0' 20" 23038 11" 2016-08-19 Dal6-241
P. sylvestris 54052"42" 25°31'51" 2017-05-25 Da 17-75
P. sylvestris 54°56' 19" 25020"25" 2017-05-26 Da 17-96
P. sylvestris 54°32'44" 22°46'37" 2017-06-06 Dal7-173
P. sylvestris | 54°37'27.9" | 23°12'9.5" 2017-06-08 Dal7-183
P. sylvestris | 56°24'38.2" | 24°48'6.9" 2017-06-09 Dal17-199
P. sylvestris 56° 12’ 24" 22033"19" 2017-06-09 Dal7-212
P. sylvestris 56°3"16" 21°56' 14" 2017-06-12 Dal7-221
P. mugo 55041"1" 2107" 38" 2017-06-13 Dal7-236
P. sylvestris 54°32'46" 22°46'36" 2017-06-16 Dal7-269
P. sylvestris 54° 25" 40" 22°45'26" 2017-06-16 Dal7-275
P. sylvestris 54°0’ 20" 23038 11" 2017-06-16 Dal7-286
P. sylvestris | 55°27"11.3" | 21°29'52.6" | 2017-06-25 Dal7-332
P. sylvestris | 55°58"454" | 21°6’'13.4" 2017-06-26 | Dal7-339A
P. mugo 55018"3" 20°39' 26" 2017-06-28 Dal7-374
P. sylvestris 54° 43" 55" 24040 1" 2017-07-01 Dal7-389
P. sylvestris 5500’ 32" 23038" 14" 2017-07-08 Dal7-454
P. sylvestris 54°35" 19" 24° 31" 30" 2017-07-09 Dal7-461
P. sylvestris 54035"48" 230 53" 24" 2017-07-09 Dal7-472
P. sylvestris 54044' 59" 23027'34" 2017-07-10 Dal7-478
P. sylvestris 54°32'46" 22°46'36" 2017-07-10 Dal7-484
P. sylvestris 54° 25" 40" 22°45'26" 2017-07-14 Dal7-493
P. sylvestris 56°3' 16" 21°56' 14" 2017-07-16 Dal7-504
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. sylvestris 54°0' 20" 23038"11" 2017-08-14 Dal7-562
P. sylvestris 54° 25" 40" 22°45'26" 2017-08-14 Dal7-566
P. sylvestris 56°3' 16" 21°56' 14" 2017-08-16 Dal7-576
P. sylvestris 54° 25" 40" 22°45'26" 2017-09-14 Dal7-635
P. sylvestris 56°3' 16" 21°56' 14" 2017-09-16 Dal7-648
P. sylvestris 54°32' 46" 22°46'36" 2018-05-17 Dal8-24
P. sylvestris 54°0" 20" 23038"11" 2018-05-17 Dal8-37
P. sylvestris 54°7"6.7" 24°18'21.8" | 2018-05-17 Dal8-52
P. sylvestris 54°5'9.1" 23°53"17.9" | 2018-05-17 Dal8-59
P. sylvestris 56°3" 16" 21°56' 14" 2018-05-19 Dal8-68
P. sylvestris 55°19"1.7" | 25°19'41.5" | 2018-05-22 Dal8-87
P. sylvestris 56°3" 16" 21°56' 14" 2018-05-27 Dal8-130
P. sylvestris | 55°31'27.0" | 26°3'27.1" 2018-05-29 Dal8-143
P. sylvestris | 55°31'24.2" | 26°3'24.0" 2018-05-29 Da18-146
P. sylvestris 55°27" 48" 26°0" 15" 2018-05-29 Dal8-150
P. mugo 54°33"8.1" | 23°20"43.1" | 2018-06-04 Da18-169
P. mugo 55°4"42.3" | 22°46'33.0" | 2018-06-10 Dal8-205
P. mugo 55032'58.4" 2107 8.3" 2018-06-14 Dal8-262
P. sylvestris 56°3' 16" 21°56' 14" 2018-06-19 Dal8-284
P. sylvestris 54°0" 20" 23°38"11" 2018-07-05 Dal8-309
P. mugo 55°20'36.6" | 26°9'28.4" 2018-07-18 Dal8-376
P. sylvestris 54°25"40" 22°45'26" 2018-09-25 Dal18-442
P. sylvestris 54°32'46" 22°46'36" 2018-09-25 Dal18-443
P. sylvestris | 54°37'21.7" | 23°12'20.8" | 2018-09-26 Da18-444
P. sylvestris 54°0" 20" 23°38"11" 2018-09-27 Dal8-455
P. sylvestris 54°37'21.7" | 23°12'20.8" | 2018-10-05 | Dal8-456a
P. sylvestris 55°4"40.9" | 22°46'36.1" | 2018-10-06 | Dal8-459a
P. sylvestris 54°0' 20" 23°38"11" 2018-10-09 Dal8-471
P. sylvestris 55°40'7.5" | 25°20"17.1" | 2019-05-15 Dal9-40
P. sylvestris 54°0" 20" 23038"11" 2019-05-21 Dal9-62
P. sylvestris 56°3' 16" 21°56' 14" 2019-05-26 Dal9-75
P. sylvestris | 54°35'48.9" | 23°50'52.8" | 2019-05-29 Dal9-82
P. sylvestris 54°0"19.0" | 23°38'12.7" | 2019-06-01 Dal9-86
P. sylvestris 54°25"40" 22°45'26" 2019-06-05 Dal9-103
P. sylvestris 54°32'46" 22°46'36" 2018-06-06 Dal9-104
P. mugo 55°50"19.5" | 24°58'38.4" | 2019-06-08 Dal9-108
P. sylvestris | 55°58'43.4" | 21°6'12.4" 2019-06-16 Dal9-129
P. sylvestris 56°3" 16" 21°56' 14" 2019-06-16 Dal9-133
P. sylvestris 55038 20" 2107 4" 2019-06-17 Dal9-137
P. sylvestris 54°0" 20" 23038"11" 2019-06-22 Dal9-146
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augalas vietové savivaldybé publikacija
P. sylvestris | 53°51'17.1" | 24°19'38.5" | 2019-06-22 Dal9-150
P. sylvestris | 55°38'20.6" | 21°7'02.3" 2019-06-29 Dal9-159
P. sylvestris 56°3"16" 21°56' 14" 2019-06-30 Dal9-166
P. sylvestris | 56°12'24.3" | 22°33"18.7" | 2019-06-30 | Dal9-169a
P. sylvestris 54° 25" 40" 22°45'26" 2019-09-10 Dal9-184
P. sylvestris 55°40"7.5" | 25°20"17.1" | 2019-09-13 Da19-185
P. sylvestris 56°3'44.6" | 24°24'25.5" | 2019-09-27 Da 19-195
P. sylvestris | 54°32'46.3" | 22°46'37.7" | 2019-10-13 Dal9-208
P. sylvestris 54°37'21.7" | 23°12'20.8" | 2019-10-14 Da19-209
P. sylvestris Palanga Palangos 1964-07-07 [1]
P. sylvestris Kavarskas Anyksciy 1964-07-13 [1]
P. sylvestris Pervalka Neringos 2004-07-07 [5]
P. sylvestris Juodkranté Neringos 2004-07-09 [5]

P. nigra Nida Neringos 2004-07-08 [5]

Cinara (Cinara) pini (Linnaeus, 1758) ant Pinus

P. sylvestris 54052" 44" 25°31'59" 2016-06-08 Dal6-16
P. sylvestris 56°3"18" 21°56" 11" 2016-06-12 Dal6-84
P. sylvestris 54°26' 46" 22°44' 39" 2016-06-17 Dal6-135
P. sylvestris 54°25'41" 22°45' 24" 2016-06-17 Dal6-138
P. sylvestris 5402'24" 23°31' 52" 2016-06-21 Dal6-186
P. sylvestris 53°58"48" 23° 55" 46" 2016-08-20 Dal6-251
P. sylvestris 55048 55" 24027 12" 2017-06-08 Dal7-188
P. sylvestris 56° 24’ 38" 24048 7" 2017-06-09 Dal7-198
P. sylvestris 56° 12’ 24" 22°33'19" 2017-06-09 Dal7-208
P. sylvestris 56°3' 18" 21°56' 11" 2017-06-12 Dal7-226
P. sylvestris 54°26'46" 22°44' 39" 2017-06-16 Dal7-270
P. sylvestris 54°25'41" 22°45'24" 2017-06-16 Dal7-276
P. sylvestris S5407" 7" 24° 18" 17" 2017-06-16 Dal7-290
P. sylvestris | 53°57'39.8" | 24°21'59.4" | 2017-06-22 Dal7-300

P. mugo 55945 4" 2108 5" 2017-06-24 Dal7-321
P. sylvestris 55028 3" 21029 22" 2017-06-25 Dal7-329
P. sylvestris 56°1' 51" 21°7" 10" 2017-06-26 Dal7-345

P. mugo 55021" 15" 2102" 19" 2017-06-28 Da 17-378
P. sylvestris 5402’ 24" 23031'52" 2017-07-06 Dal7-424
P. sylvestris 54° 52" 42" 25°31'51" 2017-07-07 Dal7-438
P. sylvestris 5500’ 32" 23038 14" 2017-07-08 Dal7-455
P. sylvestris 54045" 45" 24°41'28" 2017-07-08 Dal7-459
P. sylvestris 54035" 19" 24° 31" 30" 2017-07-09 Dal7-463
P. sylvestris 54035"48" 230 53"24" 2017-07-09 Dal7-468
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augalas vietové savivaldybé publikacija
P. sylvestris 54° 44" 59" 23027' 34" 2017-07-10 | Dal7-473b
P. sylvestris 54° 26" 46" 22°44' 39" 2017-09-14 Dal7-636
P. sylvestris 54°25'41" 22°45'24" 2017-09-14 Dal7-637
P. sylvestris 53°59" 53" 24°1' 31" 2017-09-27 Dal7-673
P. sylvestris | 55°30"49.5" | 21°6'42.9" 2017-10-16 Dal7-712
P. sylvestris 56°3" 18" 21°56' 11" 2017-10-17 Dal7-719
P. sylvestris 5407 7" 24°18" 17" 2018-05-07 Dal8-19
P. sylvestris 54°7'5,2" 24°18'27.2" | 2018-05-07 Dal8-21
P. sylvestris 54° 26" 46" 22°44' 39" 2018-05-17 Dal8-25
P. sylvestris 54°25'41" 22°45'24" 2018-05-17 Dal8-26
P. sylvestris 5407 7" 24° 18" 17" 2018-05-17 Dal8-56
P. sylvestris 56°3' 18" 21°56' 11" 2019-05-19 Dal8-69
P. sylvestris | 55°36'25.6" | 25°2'58.6" 2018-05-21 Dal8-74
P. sylvestris | 55°11'37.8" | 25°23"50.7" | 2018-05-22 Dal8-93b
P. sylvestris | 55°34'55.4" | 26°28'38.8" | 2018-05-28 Dal8-139
P. sylvestris | 55°34'55.0" | 26°28'38.4" | 2018-05-28 Dal8-141

P. mugo 54°33'9" 23920'42.6" | 2018-06-04 Dal8-170
P. sylvestris 55938'3.6" 21°6'56.5" 2018-07-09 Dal8-323
P. sylvestris 5407 7" 24°18" 17" 2018-07-13 Dal8-345
P. sylvestris | 56° 14" 44.7" | 22°44'52.5" | 2018-07-24 Dal8-389
P. sylvestris 56°3' 18" 21°56' 11" 2018-08-12 Dal8-419
P. sylvestris 54°26' 46" 22°44' 39" 2018-08-14 Dal8-421
P. sylvestris 54°25'41" 22°45' 24" 2018-08-14 Dal8-422
P. sylvestris | 54°22"11.0" | 25°22'41.6" | 2019-05-08 Dal9-02
P. sylvestris 54°25'41" 22°45'24" 2019-05-13 Dal9-14
P. sylvestris 54°26' 46" 22°44' 39" 2019-05-13 Dal9-17
P. sylvestris 5407 7" 24018 17" 2019-05-13 Dal9-26
P. sylvestris 56°3' 18" 21°56' 11" 2019-06-16 Dal9-134
P. sylvestris | 55°38'19.9" 2107"3.7" 2019-06-29 Dal9-158
P. sylvestris Kavarskas Anyksciy 1964-07-13 [1]
P. sylvestris Minija Silutés 1970-09-17 [1]
P. sylvestris Pervalka Neringos 2004-07-07 [5]
P. sylvestris Nida Neringos 2004-07-08 [5]

Cinara (Cinara) pinihabitans (Mordvilko, 1894) ant Pinus

P. sylvestris | 54°32'38.8" | 22°46'30.4" | 2019-10-19 Dal9-211
P. sylvestris | 54°32'38.6" | 22°46'30.8" | 2019-10-19 Dal9-212
P. sylvestris 54°7'11.3" | 24°18'16.1" | 2020-10-07 Da20-97
P. sylvestris ? Neringos 2004-07-06 [5]

Cinara (Cinara) piniphila (Ratzeburg, 1844) ant Pinus
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P. sylvestris 56°3" 18" 21°56' 11" 2016-06-12 Dal6-82
P. sylvestris 55038 20" 2107 4" 2016-06-13 Dal6-104
P. sylvestris 54°7" 6" 24°18'20" 2016-06-21 Dal6-185
P. sylvestris 56°3" 18" 21°56" 11" 2017-06-12 Dal7-222
P. sylvestris 55038’ 20" 2107' 4" 2017-06-13 Dal7-238
P. mugo 55°25'0.4" 2105'8.3" 2017-06-14 Dal7-260
P. sylvestris 54°7" 6" 24°18' 20" 2017-06-22 | Da 17-307
P. sylvestris | 55°58"45.4" | 21°6'13.4" 2017-06-26 | Da 17-339b
P. sylvestris | 55°40'53.3" | 21°7'10,0" 2017-06-27 | Da17-361
P. mugo 55°19'9" 21°1"16.5" 2017-06-28 | Da 17-376
P. mugo 55021"15.8" | 21°2'18.8" 2017-06-28 Da 17-379
P. sylvestris 5407 6" 24°18' 20" 2017-07-14 Dal7-486
P. sylvestris 56°3" 18" 21°56" 11" 2017-07-16 Dal7-505
P. sylvestris 55038 20" 2107 4" 2017-07-16 Dal7-507
P. sylvestris 54°7" 6" 24°18'20" 2017-08-14 Dal7-558
P. sylvestris 55038’ 20" 2107'4" 2017-08-15 Dal7-574
P. sylvestris 56°3" 18" 21°56' 11" 2017-08-16 Dal7-577
P. sylvestris 54°7" 6" 24°18'20" 2017-09-14 Dal7-628
P. sylvestris 55038 20" 2107 4" 2017-09-15 Dal7-644
P. sylvestris 56°3" 18" 21°56" 11" 2017-09-16 Dal7-649
P. sylvestris 55938 20" 2107 4" 2017-10-15 Dal7-698
P. sylvestris 55°38'4,1" 21°6'54.3" 2017-10-15 Dal17-700
P. sylvestris 5407 6" 24°18' 20" 2018-05-17 Dal8-54
P. sylvestris 56°3" 18" 21°56" 11" 2018-05-19 Dal8-67
P. mugo 55°41'0" 21°7' 30" 2018-05-25 Da 18-108
P. sylvestris 56°317.8" | 21°56'11.4" | 2018-05-27 Da18-134
P. sylvestris | 55°34'54.5" | 26°28'38.0" | 2018-05-28 Da18-140
P. sylvestris 54°6'52,0" | 24°18'28.1" | 2018-06-08 Da18-193
P. sylvestris 54°7" 6" 24°18'20" 2018-06-08 Dal8-194
P. mugo 55022'354" | 21°4'10.9" 2018-06-13 Dal8-241
P. mugo 55°54"15.6" | 21°3"11.2" 2018-06-15 Dal8-274
P. sylvestris 56°3"18" 21°56" 11" 2018-06-19 Dal8-281
P. sylvestris 55038’ 20" 2107 4" 2018-07-09 Dal8-324
P. sylvestris 55°38"4.0" 21°6' 54.3" 2018-07-09 Da18-325
P. sylvestris 55038 20" 2107 4" 2018-08-11 Dal8-414
P. sylvestris 55°38'4,1" 21°6'54.3" 2018-09-02 Da18-423
P. sylvestris | 55°40'53.3" | 21°7'10,0" 2018-09-02 Da18-424
P. sylvestris 55038 20" 2107 4" 2018-09-14 Dal8-433
P. sylvestris | 55°38'19.9" 2107 3.7" 2018-09-24 Da18-436
P. sylvestris 55°40"53.3" | 21°7"10,0" 2018-09-24 Dal18-437
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P. sylvestris 55°38'4,1" 2106’ 54.3" 2018-09-24 Da18-438
P. sylvestris 55038'22.3" | 21°7'22.3" 2018-09-24 Da18-439
P. sylvestris | 55°38'19.5" 21°7"1.9" 2018-09-24 Dal18-440
P. sylvestris | 55°38'19.5" 2107 2.1" 2018-09-24 Dal8-441
P. sylvestris 54°7'5.5" 24°18'20.2" | 2018-09-27 Da18-453
P. sylvestris 54°7" 6" 24°18' 20" 2018-09-27 Dal8-454
P. sylvestris 54°7" 6" 24°18'20" 2019-05-08 Dal9-03
P. sylvestris 55038 20" 2107 4" 2019-05-09 Dal9-04
P. sylvestris 54°7" 6" 24°18' 20" 2019-05-13 Dal9-25
P. sylvestris 54°7' 6" 24° 18" 20" 2019-05-21 Dal9-61
P. sylvestris 55038’ 20" 2107 4" 2019-05-25 Dal9-68
P. sylvestris 56°3' 18" 21°56' 11" 2019-05-26 Dal9-74
P. sylvestris 54°7 6.6" 24°18'20.2" | 2019-05-28 Dal9-78
P. sylvestris 54°7" 6" 24°18'20" 2019-05-28 Dal9-80
P. sylvestris | 55°34'54.5" | 26°28'38.0" | 2019-06-09 Dal9-117
P. sylvestris 55038’ 20" 2107'4" 2019-06-17 Dal9-136
P. sylvestris 56°3" 18" 21°56' 11" 2019-06-30 Dal9-165
P. sylvestris 56°1'20.8" | 21°49"43.6" | 2019-06-30 Dal9-167
P. sylvestris 55038 20" 2107 4" 2019-08-31 Dal9-182
P. sylvestris 54°7" 6" 24°18' 20" 2019-09-10 Dal9-183
P. sylvestris 56°3' 18" 21°56' 11" 2019-09-13 Dal9-186
P. sylvestris 55038’ 20" 2107'4" 2019-09-14 Dal9-187
P. sylvestris 55038’ 20" 2107 4" 2019-09-26 | Da 19-196
P. sylvestris Svencionys Svengioniy 1963-07-10 [1]

P. sylvestris Puvodiai Varénos 1983-07-13 [4]

P. sylvestris Meskeryné Sven¢ioniy 1985-07-11 [4]

P. sylvestris Pervalka Neringos 2004-07-07 [5]

Cinara (Cinara) pruinosa (Hartig, 1841) ant Picea

P. abies 56°3"18" 21°56" 11" 2016-06-12 Dal6-87
P. abies 56°2' 51" 21057 42" 2017-06-12 Dal6-88
P. abies 54°25"32" 22°46' 9" 2016-06-17 Dal6-144
P. abies 54°26'33" 22° 47 19" 2016-06-17 Dal6-145
P. abies 54048 12" 24°6' 50" 2016-09-01 Da16-355
P. abies 54°58"36.4" | 25°55'46.6" | 2017-05-25 Dal7-84
P. abies 54°56' 19" 25°20"25" 2017-05-26 Dal7-95
P. abies 54°25"32" 22°46'9" 2017-06-05 Dal7-172
P. abies 54°37'29" 23°12'6" 2017-06-05 Dal7-181
P. abies 55°48' 56" 240 27" 12" 2017-06-08 | Dal7-186a
P. abies 56°2' 51" 21°57" 42" 2017-06-10 Dal7-215
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P. abies 54°48" 12" 24°6' 50" 2017-06-15 Dal7-263
P. abies 54°26'33" 22047 19" 2017-06-16 Dal7-282
P. abies 55026 45" 21°29'26" 2017-06-25 Dal7-334
P. abies 55054 22" 2103 28" 2017-06-26 Da17-355
P. abies 55°37'20.6" | 21°7"13.2" 2017-06-28 Da17-369
P. abies 54° 52" 44" 25°31' 55" 2017-07-07 | Dal7-441b
P. abies 54025"32" 22046' 9" 2018-05-17 Dal8-29
P. abies 54°26'33" 22047 19" 2018-05-17 Dal8-34
P. abies 54048" 12" 24°6' 50" 2018-05-18 Dal8-62
P. abies 56°2' 51" 21057 42" 2019-05-19 Dal8-65
P. abies 54°48" 12" 24°6' 50" 2018-06-16 Dal8-274
P. abies 54°26'33" 22°47" 19" 2019-05-13 Dal9-12
P. abies 54025'32" 22046' 9" 2019-05-13 Dal9-13
P. abies 54048" 12" 24°6' 50" 2019-05-14 Dal9-31
P. abies 54048" 12" 24°6' 50" 2019-05-28 Dal9-81
P. abies 54°19'44.9" | 23°22'9.2" 2019-06-01 Dal9-83
P. abies 5503"45.5" | 24°21'30.0" | 2019-06-04 Dal9-96
P. abies 54°26'33" 22047 19" 2019-06-05 Dal9-100
P. abies 54025'32" 22046' 9" 2019-06-05 Dal9-101
P. abies 55049'6.8" | 24°27'27.4" | 2019-06-08 | Dal9-107
P. abies 55029'55.6" | 26°1'42.0" 2019-06-09 Dal9-112
P. abies 55039'26.2" | 22°6'12.6" 2019-06-15 Dal9-127
P. abies 55042" 13" 21°38'8" 2019-06-15 Dal9-128
P. abies 56°2' 51" 21057 42" 2019-06-16 Dal9-130
P.abies 54919'459" | 230227 17.3" 2020-07-29 Da20-51
P. abies Palanga Palangos 1964-07-07 [1]
Cinara (Cupressobium) cupressi (Buckton, 1881) ant Juniperus ir Thuja
T. occidentalis | 56°17'48.7" | 21°53'55.2" | 2017-06-10 Dal7-213
T. occidentalis 55°45"4" 21°08'5" 2017-06-12 Dal7-232
T. occidentalis 54044 5" 25024'25" 2017-06-21 Dal7-298
J. virginiana 54°51" 14" 2402 45" 2017-06-23 Dal7-314
T. occidentalis | 54°52'10" 23°54' 38" 2017-07-08 Dal7-449
T. occidentalis Girionys Kauno r. 2017-06-23 | 17HA04521
T. occidentalis | Botanikos Kauno m 1966-06-16 [2]
sodas
J. communis Pervalka Neringos 2004-07-07 [5]
J. communis Nida Neringos 2004-07-08 [5]

Cinara (Cupressobium) juniperi (De Geer, 1773) ant Juniperus

J. communis | 550237 52" |

26°3" 40"

| 2016-06-11 |

Dal6-29
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J. communis 56° 7" 36.7" 21°35'25" 2016-06-12 Dal6-78
J. communis 56°1' 51" 21°7" 10" 2016-06-12 Dal6-89
J. communis 54°51" 13" 2402 44" 2016-06-15 Dal6-130
J. communis 53057" 41" 240 22" 58" 2016-06-21 Dal6-181
J. communis 5402'48.0" | 23°31'38.5" | 2017-05-18 Dal7-30
J. communis 54017'2.8" 25°12'4.4" 2017-05-24 Dal7-58
J. communis 54°2"46.6" | 24°23'15.2" | 2017-05-24 Dal7-60
J. communis 55023" 52" 26° 3" 40" 2017-05-25 Dal7-92
J. communis 56° 7" 55.5" 2504'5.5" 2017-06-09 Dal7-197
J. communis 56°1' 51" 21°7" 10" 2017-06-12 Dal7-227
J. communis 54°51" 13" 2402" 44" 2017-06-15 Dal7-262
J. communis 540 44" 5" 25024'25" 2017-06-21 Dal7-296
J. communis 54°51" 14" 2402 45" 2017-06-23 Dal7-319
J. communis | 55°37"19.9" | 21°14"42.4" | 2017-06-25 Dal7-325
J. communis 55027 11" 2102953 " 2017-06-25 Dal7-338
J. communis 56°1' 51" 21°7" 10" 2017-06-26 Dal7-342
J. communis 53057 41" 24°22' 58" 2017-07-14 Dal7-487
J. communis 55023" 52" 26° 3" 40" 2017-07-20 Dal7-511
J. communis 54°51" 13" 2402 44" 2017-09-15 Dal7-642
J. communis 53059 35" 24° 16" 32" 2017-09-28 Dal7-681
J. communis 53057 41" 24°22' 58" 2018-05-17 Dal8-41
J. communis 55°18" 13" 21°0" 14" 2018-06-11 Dal8-214
J. communis 56°1' 51" 21°7" 10" 2018-06-15 Dal8-272
J. communis 56°7"36.7" 21°035'25" 2018-06-20 Dal8-285
J. communis | 55°55'56.9" | 23°16'57.7" | 2018-07-10 Dal8-334
J. communis 54051" 13" 2402 44" 2018-07-16 Dal8-345
J. communis 55023" 52" 26° 3" 40" 2018-07-17 Dal8-355
J. communis 53057 41" 24°22' 58" 2019-05-13 Dal9-24
J. communis 54°51"13" 2402 44" 2019-05-14 Dal9-32
J. communis 55023" 52" 26° 3" 40" 2019-05-15 Dal9-36
J. communis | 55°27"47.7" | 26°0'14.2" 2019-06-09 Dal9-110
J. communis 56°1' 51" 21°7" 10" 2019-06-16 Dal9-129
J. communis 55°23" 52" 26° 3" 40" 2019-07-16 Dal9-174
J. communis 54°0'35.2" 23°34'5.3" 2020-05-10 Da20-11
J. communis | 54°29'21.1" | 22°54'19.7" | 2020-07-22 Da20-46
J. communis Girionys Kauno r. 2017-05-29 | 17HA04522
J. communis Deguciai Zarasy 1963-07-11 [1]
J. communis Pervalka Neringos 2004-07-07 [5]
J. communis Nida Neringos 2004-07-08 [5]
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Cinara (Cupressobium) mordvilkoi (PaSek, 1954) ant Juniperus

J. communis 5402"47" 23°31'38" 2016-09-10 Dal6-360
J. communis 5402"47" 23°31'38" 2017-05-18 Dal7-28
J. communis 54°2'47,3" | 23°31'38,3" | 2017-05-18 Dal7-29
J. communis 54°2' 47" 23°31'38" 2017-07-06 Dal7-427
J. communis 54°2' 47" 23°31'38" 2017-09-14 Dal7-629
J. communis 53°59" 35" 24° 16" 32" 2017-09-28 | Dal7-680b
J. communis 54°2'47" 23°31'38" 2018-05-17 Dal8-36
J. communis 54°6'7.5" | 23°54'14.5" | 2020-05-15 Da20-19
J. communis 54°6'23.7" | 23°55'43.7" | 2020-05-30 Da20-40
J. communis Deguciai Zarasy 1963-07-11 [1]
J. communis | Prie Svento Zarasy 1963-07-13 [1]

ez.

Cinara (Cupressobium) sm

olandiae Danielsson & Carter, 1992 ant

Juniperus
J. communis 5497 6.3" 24018 16.8" | 2020-05-07 Da20-01
J. communis 5407 6.3" 249 18’ 16.8" 2020-05-15 Da20-20
J. communis 5407 6.3" 24918’ 16.8" 2020-05-22 Da20-33
J. communis 5497 6.3" 24018’ 16.8" 2020-05-30 Da20-39
J. communis 5407 6.3" 249 18’ 16.8" 2020-06-07 Da20-42
J. communis 5407 6.3" 249 18’ 16.8" 2020-06-14 Da20-44
J. communis 5497 6.4" 24018 16.6" | 2020-09-07 Da20-56
J. communis 5497 6.2" 24018’ 16.4" 2020-09-21 Da20-66
J. communis 5407 6.2" 249 18’ 16.4" 2020-09-29 Da20-82
J. communis 5497 6.4" 24018’ 16.6" 2020-10-07 Da20-95
Cinara (Schizolachnus) obscura (Borner, 1940) ant Pinus
P. nigra 55951" 19" 240 2" 47" 2017-06-23 Dal7-318
P. nigra 55°24'51.3" | 21°5"40.2" 2018-06-13 Dal8-244a
P. nigra 55°31'58.1" 21°07'8.2" 2018-06-14 | Dal8-254b
P. nigra 55°32'41.0" | 21°7'18.6" 2018-06-14 | Dal8-258b
P. sylvestris 55°38'4.6" 21°6'54.9" 2018-07-09 Dal8-326
P. nigra 55950'58.3" | 24°2'29.2" 2020-05-30 Da20-37
P. nigra 55950'58.3" | 24°2'29.2" 2020-06-15 Da20-46
P. nigra 55°50'59.2" | 24°2'28.8" 2020-06-15 Da20-47
P. nigra 55°32'26.0" | 21°6'59.6" 2020-06-16 Da20-48
P. nigra 55°50'59.2" | 24°2'28.8" 2020-09-07 Da20-54
P. nigra 55950'58.3" | 24°2'29.2" 2020-09-15 Da20-57
P. nigra 55950'59.2" | 24°2'28.8" 2020-09-22 Da20-69
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P. nigra 55932'26.0" | 21°6'59.6" 2020-09-26 Da20-74
P. nigra 55050"58.3" | 24°2'29.2" 2020-10-06 Da20-93
P. nigra 55050"59.2" | 24°2'28.8" 2020-10-06 Da20-94
P. nigra Nida Neringos 2004-07-08 [5]

Cinara (Schizolachnus) pineti (Fabricius, 1781) ant Pinus
P. sylvestris 54052"43" 25°31' 51" 2017-05-25 Dal7-74
P. sylvestris | 54°37'27.9" | 23°12'9.5" 2017-06-06 | Dal7-179b
P. sylvestris 53057 40" 24°21' 59" 2017-06-22 | Dal7-301b
P. sylvestris 55028 3" 21029 22" 2017-06-25 Da17-330
P. mugo 54044'52" | 25°24'24.6" | 2017-07-07 | Dal7-436a
P. sylvestris 54°45"44.8" | 24°41'27.5" | 2017-07-08 Dal17-457
P. sylvestris 54035" 19" 24° 31" 30" 2017-07-09 Dal7-460
P. sylvestris 54° 44" 59" 23027' 34" 2017-07-10 | Dal7-475b
P. sylvestris 55038 5" 2106' 55" 2017-10-15 | Dal7-706b
P. sylvestris | 55°27"43.7" 26°0'9.6" 2018-05-29 | Dal8-149a
P. sylvestris | 54°24'54.4" | 23°9'37.5" 2018-05-31 | Dal8-151a
P. sylvestris | 54°25'51.2" | 22°47'15.5" | 2018-06-02 Dal8-161
P. mugo 54°33'9.0" | 23°20'42.6" | 2018-06-04 | Dal8-170a
P. nigra 54°14'7.9" | 23°30"46.7" | 2018-06-23 | Dal8-298b
P. mugo 55°18"58.1" | 23°39'11.7" | 2018-07-08 | Dal8-317b
P. sylvestris 56°2"11.2" | 21°48'46.9" | 2019-05-26 Da19-76
P. sylvestris | 55°34'55.4" | 26°28'38.8" | 2019-06-09 | Dal9-118b
P. sylvestris | 56° 11' 57.5" | 22°33'10.6" | 2017-06-30 | Dal9-168b
P. sylvestris | 54°26'45.0" | 22°44'38.3" | 2019-07-09 Dal9-170
P. sylvestris 54°7'6.2" 24°18'20.2" | 2020-05-30 Da20-38
P. sylvestris 54°7"6.2" 24°18'20.2" | 2020-06-14 Da20-45
P. sylvestris | 55°38'21.3" 21°7"1.0" 2020-06-16 Da20-49
P. sylvestris 53057"40" 24°21' 59" 2020-09-07 Da20-55
P. sylvestris 54°7'6.2" 24°18'20.2" | 2020-09-15 Da20-58
P. sylvestris 54°7'6.2" 24°18'20.2" | 2020-09-21 Da20-67
P. sylvestris | 55°38'21.3" 21°7"1.0" 2020-09-23 Da20-70
P. sylvestris 53057"40" 24°21' 59" 2020-09-29 Da20-86
P. sylvestris 5407 6.2" 24018 202" | 2020-10-07 Da20-96
P. sylvestris Nemencinés Vilniaus r. 1963-07-10 [1]
miskas
P. sylvestris Dubingiy Moléty 1963-07-10 [1]
miskas
P. sylvestris Paluses Ignalinos 1963-07-11 [1]
miskas
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
P. sylvestris Dusetos Zarasy 1963-07-14 [1]
P. sylvestris Botanikos Vilniaus m. 1964-07-10 [1]
sodas
P. sylvestris Palanga Palangos 1964-07-07 [1]
P. mugo Kaunas Kauno m. 1966-06-15 [2]
P. sylvestris Petrasitinai Kauno m. 1980-07-10 [2]
P. sylvestris Pervalka Neringos 2004-07-03 [5]
P. sylvestris Smiltyné Klaipédos m. | 2004-07-09 [5]
Eulachnus agilis (Kaltenbach, 1843) ant Pinus
P. sylvestris 54951" 19" 2402 47" 2017-06-23 Dal7-312
P. sylvestris 56°1' 51" 21°7" 10" 2017-06-26 Dal7-348
P. sylvestris 54035 7.1" | 23°20'52.1" | 2017-07-09 Dal7-462
P. sylvestris | 54024’ 54.4" | 23°9'37.5" 2018-05-31 Dal8-151b
P. mugo 55913’ 53" 25025 10" 2018-07-18 | Dal8-369b
P. sylvestris 54°37" 21" 23012 22" 2018-10-05 | Dal8-458b
P. sylvestris 55047 40.9" | 22046'36.1" | 2018-10-06 | Dal8-459b
P. sylvestris | 5601224.3" | 22033/ 187" | 2019-06-30 | Dal9-169b
P. sylvestris Kraujeliai Moléty 2012-07-10 | 12HA03889
P. sylvestris Batniava Kauno r. 1982-06-22 [3]
P. sylvestris Juodkranté Neringos 2004-07-09 [5]
Eulachnus brevipilosus Borner, 1940 ant Pinus
P. sylvestris 55038/ 11.3" 21°7'1.5" 2017-07-22 Dal7-524
P. sylvestris 56°4'22.1" 2197'19.6" 2017-07-26 | Dal7-528a
P. sylvestris 55038 5" 21°6' 57" 2017-10-15 Dal7-710
Pinus mugo 55°43'58.8" | 26°14'50.4" | 2018-07-17 | Dal8-359b
P. sylvestris 54°37'21.6" | 23°12'22.1" | 2018-10-05 Dal8-456b
P. mugo 54°33'8.3" | 23°20'43.1" | 2019-05-15 Dal9-43
P. sylvestris | 55°29'12.6" | 22°10'26.9" | 2019-06-17 | Dal9-138b
P. mugo 54°14'7.1" | 23°30'55.1" | 2020-05-10 Da20-06
Eulachnus nigricola (Pasek, 1953) ant Pinus
P. heldreichii 55945' 4" 2108 5" 2017-06-24 Dal7-324
P. nigra 54014'7.9" | 23°30"46.7" | 2020-07-22 Da20-47
P. nigra 54°39'33.5" 23°3'1.5" 2020-09-15 Da20-59
P. nigra 55°29'29.5" | 22°10'55.7" | 2020-09-26 Da20-73
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Mitybinis S.platuma/ | R.ilguma / Data Méginio nr /
augalas vietové savivaldybé publikacija
Eulachnus rileyi (Williams, 1911) ant Pinus
P. nigra 55°33'25.5" | 21°6'59.7" 2018-06-14 | Dal8-253b
P. nigra 55031'58.1" | 21°7'82" | 2018-06-14 | Dal8-254a
P. mugo 55913' 53" 25025 10" 2018-07-18 | Dal8-369c
P. sylvestris 54°37'21.7" | 23°12'21.1" 2018-10-05 Dal8-458a

P. mugo 55°20'8.4" 21°28'3.6" 2019-05-10 Dal9-10b
P. nigra 54914'7.9" | 23°30"46.7" | 2019-05-13 Dal9-20
P. mugo 55°4'24.0" | 24°16'47.1" | 2019-05-15 Dal9-42
P. nigra 55937'10.6" | 22°43'58.5" | 2019-06-15 | Dal9-123a
P. nigra 56°3'42.6" | 24°24'20.9" | 2019-07-20 | Dal9-176
P. nigra Nida Neringos 2004-07-08 [5]
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2 lentelé. Informacija apie Sio tyrimo metu iSskirtas DNR sekas.
Zvaigzdute (*) pazyméti molekuliniai méginiai, kuriuos apdorojo dr.
Jekaterina Havelka. C ir skai¢ius — COI geno dalinés sekos haplotipo numeris;
E ir skai¢ius — EF-I/a geno dalinés sekos haplotipo numeris; pliusu (+)
pazyméti haplotipai, kurivos dalijasi Cinara (Cinara) pinea ir C. (C.)
piniphila.

Table 2. Information about DNA sequences obtained during this research.
Molecular samples processed by dr. Jekaterina Havelka are marked by asterisk
(*). Haplotypes of partial sequences of the COI gene are marked by letter C
and number; that of the EF-/a gene — by letter E and number. Haplotypes
shared by Cinara (Cinara) pinea + C. (C.) piniphila are marked by plus (+).

Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.
Cinara (Cinara) brauni Borner, 1940
Dal7-320 536* MH396419 | MN192225 CI; E3
Dal8-278 Da-87 OR392376 C1
Dal8-298a 675% MNI178360 | MN192232 Cl; El
Dal8-321 671%* MNI178357 | MN192228 Cl; E2
Dal8-350 673* MN178359 | MN192230 C2;El
Dal8-373 674%* - MN192231 El
Da20-64 Da-76 OR392367 Cl
Da20-72 Da-117 OR392399 C1
12HA03711 555% MH396418 | MN192226 CS; El
Ral8-5 672% MNI178358 | MN192229 C3; El
Ral8-14 670* MN178356 | MN192227 C4; El
Cinara (Cinara) costata (Zetterstedt, 1828)
Dal7-186b 676* MN178361 MN192233 C2; El
Dal7-204 677* MN178362 | MN192234 C3;El
Dal7-384 678* MN178363 | MN192235 CI; El
Dal9-145 Da-15 MZ560745 C4
Cinara (Cinara) cuneomaculata (Del Guercio, 1909)
Dal6-357 523* MN178364 Cl1
Dal7-114 681%* MN192237 El
Dal8-270b 679%* MNI178365 | MN192236 C2; El
Dal8-275 Da-127 OR392408 Cl
Dal9-122a Da-30 MZ560748 C3
Cinara (Cinara) hyperophila (Koch, 1855)
Dal6-72 | 524* | MN178372 | MN192238 | C7;E4
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Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.

Dal7-82 684* MN178376 | MN192242 Co6; E3

Dal7-189 683* MN178375 | MN192241 Cl; E2

Dal7-272 Da-56 OR392351 OR389452 C6; E1l

Dal7-273 Da-57 OR392352 OR389453 C6; E1l

Dal7-331 686* MN178378 | MN192244 C5; El

Dal7-351 687* MNI178379 | MN192245 C4; El

Dal7-386 685* MNI178377 | MN192243 C6; E2

Dal7-714 553* MN178373 | MN192239 C2;El

Dal8-53 689* MN178381 MN192246 C3; El

Dal8-57 690* MNI178382 | MN192247 Cl; El

Dal8-283 688* MN178380 - C8

Dal8-457 682* MN178374 | MN192240 C2; E2

Cinara (Cinara) kochiana (Borner, 1939)
Dal7-550 548* MH396420 | MN192248 Cl; El
Da20-43 Da-98 OR392384 OR389471 CIL; El
Cinara (Cinara) laricis (Hartig, 1839)

Dal7-684 550%* MH396421 MN192249 C2; E3
Dal9-122a Da-11 MZ560749 MZ560759 Cl; E2
12HA03707 558%* MH396422 | MN192250 Cl; El

Cinara (Cinara) neubergi (Arnhart, 1930)

Dal7-311 604* MH396423 | MN192252 CI; E3
Dal7-356a 606* MH396424 | MN192253 Cl; E3
Dal7-436b 610* MH396425 | MN192254 Cl; E3

Dal8-292 694* MN178399 | MN192260 C2; E3

Da18-293 695* MN178400 | MN192261 Cl; El

Dal8-301 693* MNI178398 | MN192259 Cl; E3

Dal8-363 691* MN178396 | MN192257 Cl; El

Dal8-372 692* MN178397 | MN192258 CI; E2

Dal8-461 Da-111 OR392396 - C1

Dal9-194 Da-85 OR392375 Cl

Da20-81 Da-84 OR392374 Cl1

Ral8-10 669* MNI178395 | MNI192256 Cl; E4

Cinara (Cinara) nuda (Mordvilko, 1895)

Dal6-292 Da-88 OR392377 OR389465 CI; El

Dal7-271 Da-132 OR392413 C1

Dal7-328 696* MN178401 MN192263 C4; E2
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Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.

Dal7-425 698* MN178403 | MN192264 CIL; El
Dal7-443 699* MN178404 | MN192265 CIL; El
Dal7-470 701* MN178406 | MN192267 CIL; El

Da 17-695 Da-75 OR392366 OR389464 C2; El
Dal8-13 702* MN178407 | MN192268 CIL; El
Dal8-55 697* MN178402 C3
Dal8-71 700%* MN178405 | MN192266 C2; El
Dal9-77 Da-10 MZ560741 Cl

Cinara (Cinara) pectinatae (Nordlinger, 1880)

Dal7-446 |  543* | MH396427 | MN192269 | CI;El
Cinara (Cinara) piceae (Panzer, 1800)
Dal6-358 526%* MH396434 | MN192270 C2; E4
Dal7-227 533% MH396431 MN192271 Cl; El
Dal7-347 538%* MH396430 | MN192272 Cl; E2
Dal7-353 540%* MH396429 | MN192273 Cl; El
Dal7-445 542% MH396432 | MN192274 Cl; E2
Dal7-715 554% MH396428 | MN192275 C3; El
Dal8-276 Da-95 OR392382 C2
Dal9-126 Da-14 MZ560746 Cl
Ra06-10a 599% MH396433 MN192276 Cl; E3
Cinara (Cinara) piceicola (Cholodkovsky, 1896)
Dal6-34 521% MN178408 | MN192277 C3;E3
Dal7-76 703% MN178409 | MN192278 C3; E2
Dal7-91 704%* MN178410 | MN192279 Cl; El
Dal7-159b 705% MN178411 MN192280 C3; El
Dal7-187 706%* MN178412 | MN192281 C2; El
Dal7-214 707* MN178413 MN192282 Cl; El
Dal7-279 Da-123 OR392404 C3
Dal7-280 Da-109 OR392394 C3
Dal7-322b 708% MN178414 | MN192283 C4; E4
Dal7-510 Da-126 OR392407 Cl
Dal7-569 Da-121 OR392403 C3
Dal7-638 Da-124 OR392405 C3
Dal7-696 Da-125 OR392406 C3
Dal7-720 Da-100 OR392386 C1
Dal9-171 Da-92 OR392379 C1
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Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.
Dal9-175 Da-58 OR392353 OR389454 Cl; El
Dal9-180 Da-91 OR389467 El
Dal9-181 Da-101 OR392387 C3
Cinara (Cinara) pilicornis (Hartig, 1841)
Dal7-108 566%* MN178415 | MN192288 Cl; El
Dal7-171 711%* MNI178418 | MN192287 Cl; ES
Dal7-196 712%* MNI178419 | MN192286 C4; E6
Dal7-261 |Da-113 OR392397 Cl
Dal7-281 Da-61 OR392355 OR389456 CIL; E5
Dal7-322a 713* MN178420 | MN192289 C3; E4
Dal7-440a 709%* MN178416 | MN192284 Cl; E2
Dal7-509a 710% MN178417 C2
Dal7-549 714%* MN178421 MN192285 Cl; E7
Dal9-125 Da-13 MZ560747 MZ560758 CI; E3
Cinara (Cinara) pilosa (Zetterstedt, 1938)
Dal6-32 522% MN178422 | MN192291 Cl; El
Dal7-485 611%* MN178423 | MN192292 Cl; E2
Dal7-510 612%* MN178424 | MN192293 C2; E3
Dal8-177 715% MN178425 | MN192294 Cl; E4
Dal8-202 716* MN178426 | MN192295 Cl; E3
Dal8-216 717* MN178427 | MN192296 Cl; E3
Dal8-451 718%* MN178428 | MN192297 Cl; El
Dal9-102 Da-22 MZ560729 Cl
Dal9-177 Da-21 MZ560728 Cl
Dal9-197 Da-1 MZ560724 MZ560750 Cl; E3
Dal19-200 Da-135 OR392416 C1
Dal19-201 Da-2 MZ560725 Cl
Dal19-202 Da-134 OR392415 Cl
Dal19-204 Da-133 OR392414 Cl
Dal19-207 Da-4 MZ560727 MZ560752 Cl; El
Dal9-210 Da-3 MZ560726 MZ560751 Cl; E3
Dal9-215 Da-114 OR392398 Cl
Dal9-216 Da-90 OR392378 OR389466 Cl; E2
Cinara (Cinara) pinea (Mordvilko, 1894)
Dal7-199 721% MN178435 | MN192304 C6; +E2
Dal7-212 723% MN178437 | MN192306 C3; E3
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Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.
Dal7-236 Da-23 MZ560733 - C3
Dal7-339A 605* MN178431 MN192300 C7;E2
Dal7-374 608* MNI178432 | MN192301 C5; +E2
Dal8-52 724%* MN178438 | MN192307 C3; +E2
Dal8-130 722% MN178436 | MN192305 C2;El
Dal8-146 719%* MNI178433 | MN192302 C3; +E2
Dal8-169 720%* MN178434 | MN192303 | +CI1; +E1
Dal8-262 Da-24 MZ560734 MZ560754 Cl; +E1
Dal8-309 725% MN178439 | MN192308 +C1; El
Dal8-442 Da-108 OR392393 C2
Dal8-443 Da-110 OR392395 +Cl1
Dal8-444 Da-103 OR392389 C4
Dal8-455 Da-118 OR392400 +Cl1
Dal8-456a Da-74 OR392365 OR389463 C4; +E2
Dal8-459a Da-68 OR392360 +Cl1
Dal8-471 Da-73 OR392364 +Cl1
Dal19-103 Da-25 MZ560735 MZ560755 C2; tE2
Dal9-108 Da-17 MZ560732 C2
Dal9-137 Da-32 MZ560737 MZ560756 C3; El
Dal9-185 Da-29 MZ560736 C8
Da19-208 Da-5 MZ560730 +Cl1
Dal19-209 Da-6 MZ560731 MZ560753 C4; +E2
Cinara (Cinara) pini (Linnaeus, 1758)
Dal6-16 529* MN178440 | MN192309 C8; E4
Dal6-251 568* MN192310 E3
Dal7-208 729%* MN178445 | MN192314 C4; El
Dal7-226 Da-105 OR392391 C4
Dal7-270 Da-54 OR392349 OR389450 C2; ES
Dal7-276 Da-55 OR392350 OR389451 C2; E6
Dal7-329 730% MN178446 | MN192315 C7; E2
Dal7-345 731* MN178447 | MNI192316 C5; El
Dal7-424 733* MN178449 | MNI192318 C2; E3
Dal8-19 732% MN178448 | MN192317 C6; El
Dal8-139 726* MN178442 | MNI192311 CI; El
Dal8-170 727%* MN178443 | MN192312 C2; El
Dal8-389 728%* MN178444 | MN192313 C3; El
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Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.

Cinara (Cinara) pinihabitans (Mordvilko, 1894)
Dal9-211 Da-7 MZ560742 MZ560760 CIL; El
Dal9-212 Da-8 MZ560761 El
Da20-97 Da-65 OR392357 OR389458 Cl; E2

Cinara (Cinara) piniphila (Ratzeburg, 1844)
Da 17-307 603* MK829821 MN192321 C4; E4
Da 17-361 607* MKS829822 | MN192322 Cl; E2
Da 17-376 609* MK®829823 | MN192323 Cl; E2
Dal7-698 551%* MKS829820 | MN192320 Cl; +E2
Dal7-700 Da-78 OR392368 C1
Dal8-134 739* MK829825 | MN192329 Cl; +E2
Dal8-140 740%* MN178454 | MN192330 C2; E3
Dal8-193 734%* MN178450 | MN192324 C3; E4
Dal8-281 738* MN178453 | MN192328 Cl; +E2
Dal8-325 736* MN178452 | MN192326 Cl; +E1
Dal8-414 Da-128 OR392409 Cl
Dal8-423 Da-129 OR392410 Cl
Dal8-424 Da-130 OR392411 Cl
Dal8-433 Da-131 OR392412 C1
Dal8-436 737* MKS829824 | MN192327 Cl; +E2
Dal8-437 Da-79 OR392369 Cl1
Dal18-438 Da-80 OR392370 Cl
Dal8-439 Da-81 OR392371 C1
Dal8-440 Da-82 OR392372 Cl1
Dal8-441 Da-27 MZ560739 C1
Dal8-453 Da-26 MZ560738 +Cl1
Dal8-454 735% MN178451 MN192325 +C1; El
Dal9-136 Da-28 MZ560740 C5
Da 19-196 Da-83 OR392373 C1
Cinara (Cinara) pruinosa (Hartig, 1841)

Dal6-87 531* MN178456 | MN192332 C2; E3
Dal6-355 527%* MN178455 | MN192331 Cl; El
Dal7-84 741% MN178457 | MN192333 Cl; E2
Dal7-172 743* MN178459 | MN192335 Cl; E4
Dal7-215 744% MN178460 | MN192336 C3; E7
Dal7-282 Da-59 OR392354 OR389455 C4; E4
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Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.
Dal7-355 745% MN178461 MN192337 Cl; ES
Dal7-369 746%* MN178462 | MN192338 Cl; E6
Dal7-441b 742%* MN178458 | MN192334 Cl; E3
Dal8-274 Da-102 OR392388 C1
Dal9-101 Da-94 OR392381 Cl
Da20-51 Da-93 OR392380 OR389468 Cl; E2
Cinara (Cupressobium) cupressi (Buckton, 1881)
Dal7-213 748%* MN178370 | MN192196 Cl; El
Dal7-232 747* MNI178369 | MN192195 Cl; El
Dal7-298 749%* MN178371 MN192197 Cl; E2
17HA04521 564%* MN178368 | MN192194 Cl; El
Cinara (Cupressobium) juniperi (De Geer, 1773)
Dal6-78 520* MNI178383 C2
Dal7-30 754% MNI178387 | MN192206 Cl; El
Dal7-92 750% MNI178385 | MN192203 C4; E3
Dal7-197 752%* MN192205 El
Dal7-296 751%* MNI178386 | MN192204 CS5; E4
Dal7-342 757* MN178390 | MN192209 C8; E7
Dal8-41 755%* MNI178388 | MN192207 C6; ES
Dal8-285 756* MNI178389 | MN192208 C7; E6
Dal8-345 Da-106 OR392392 C3
Da20-46 Da-63 OR392356 OR389457 C9; El
17HA04522 562% MNI178384 | MN192202 C3; E2
Cinara (Cupressobium) mordvilkoi (PaSek, 1954)
Dal7-28 532% MN178392 | MN192198 Cl; El
Dal7-427 541%* MNI178393 | MN192199 Cl; El
Dal7-680b 549%* MN178394 | MN192200 Cl; El
Da20-19 Da-66 OR392358 OR389459 Cl; El
Da20-40 Da-67 OR392359 OR389460 Cl; El
Cinara (Cupressobium) smolandiae Danielsson & Carter, 1992
Da20-01 Da-104 OR392390 Cl
Da20-44 Da-70 OR392362 OR389462 Cl; E2
Da20-66 Da-69 OR392361 OR389461 Cl; El
Da20-95 Da-71 OR392363 Cl

Cinara (Schizolachnus) obscura (Borner, 1940)
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Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.
Dal7-318 569%* MN178474 | MN192339 Cl; El
Dal8-244a 759% MN178475 | MN192340 CIl; E3
Dal8-254b 775% MNI178477 | MN192343 Cl; E3
Dal8-258b 761%* MNI178476 | MN192341 Cl; E2
Dal8-326 769%* MN192342 E4
Da20-46 Da-119 OR392401 C1
Da20-47 Da-42 ONO055896 C1
Da20-48 Da-52 ONO055903 ON049434 Cl; ES
Da20-74 Da-45 ONO055897 C1
Da20-93 Da-41 ONO055895 ON049430 Cl; E3
Da20-94 Da-120 OR392402 Cl
Cinara (Schizolachnus) pineti (Fabricius, 1781)
Dal7-301b 766* MN178481 MN192349 Cl; El
Dal7-330 768%* MN178483 | MN192351 C2; El
Dal7-457 570% MN178478 | MN192344 C3; El
Dal8-151a 764%* MNI178479 | MN192347 Cl; El
Dal8-298b 767* MN178482 | MN192350 C4; El
Dal8-317b 765% MN178480 | MN192348 Cl; El
Dal9-76 Da-9 MZ560743 MZ560757 Cl; El
Da20-45 Da-47 ONO055899 C2
Da20-49 Da-51 ONO055902 Cl1
Da20-67 Da-48 ONO055900 ON049432 C2; El
Da20-70 Da-50 ONO055901 ON049433 Cl; El
Da20-86 Da-46 ONO055898 ON049431 Cl; El
Eulachnus agilis (Kaltenbach, 1843)
Dal7-312 534% MN178463 | MN192210 C4; ES
Dal7-348 539* MN178464 | MN192211 C3; E4
Dal7-462 545% MN178465 | MN192212 Cl; E2
Dal8-369b 770%* MN178467 | MN192214 Cl; El
12HA03889 565* MN178466 | MN192213 C2; E3
Eulachnus brevipilosus Borner, 1940
Dal7-524 546* MH396417 | MN192215 Cl; El
Dal7-528a 547 MH396416 | MN192216 Cl; El
Dal7-710 552% MH396415 | MN192217 Cl; El
Dal8-359b 772% MN178468 | MN192218 Cl; El
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Méginio nr. DNR COlI sekos | EF-1a sekos |Haplotipai
meéginio nr. | GenBank nr.| GenBank nr.
Dal8-456b 773* MNI178469 | MN192219 CIL; El
Da20-06 Da-97 OR392383 OR389470 C2;El
Eulachnus nigricola (Pasek, 1953)
Dal7-324 537* MH396414 | MN192220 Cl; El
Da20-47 Da-53 OR392348 OR389449 C3;E2
Da20-73 Da-99 OR392385 C2
Eulachnus rileyi (Williams, 1911)
Dal8-253b 774%* MN178471 MN192222 C3; E3
Dal8-254a 760* MNI178470 | MN192221 CIL; El
Dal8-369c¢ 777* MN178473 | MN192224 Cl; El
Dal8-458a 776%* MN178472 | MN192223 C2; E2
Dal9-123a Da-12 MZ560744 C4
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3 lentelé. Informacija apie Siame tyrime panaudotas DNR sekas, gautas
i§ duomeny baziy GenBank (https://www.ncbi.nlm.nih.gov/genbank/) ir
BOLD (prieiga per interneta adresu https://www.boldsystems.org/).

Table 3. Information about DNA sequences used in this study, obtained
in databases GenBank (Internet access via
https://www.ncbi.nlm.nih.gov/genbank/) and BOLD (Internet access via
https://www.boldsystems.org/).

DNR seka | Genas ‘ Meéginys I Salis I Publikacija

Cinara (Cedrobium) laportei (Remaudicre, 1954)
KY064183.1 | COI 3119 DZA | Meseguer et al., 2017
KY064439.1 | EF-1a | 3119 DZA | Meseguer et al., 2017

Cinara (Cinara) alba Zhang, 1982

JQ916681.2 col ZMIOZ16505 CHN | Chenetal., 2012
KM501095.1 | EF-1a | ZMIOZ16505 CHN | Chenetal., 2016a
Cinara (Cinara) anelia Favret & Voegtlin, 2004

KF649469.1 col 2961 USA | Jousselin et al., 2013
KF693943.1 EF-lo | 2961 USA | Jousselin et al., 2013
Cinara (Cinara) arizonica (Wilson, 1919)
KF649487.1 col 2995 USA | Jousselin et al., 2013
KF693960.1 EF-1a | 2995 USA | Jousselin et al., 2013
Cinara (Cinara) atrotibialis David & Rajasingh, 1968
KP339614.1 | COI | CHR 101 | CHN | Chen etal., 2016b

Cinara (Cinara) brauni Borner, 1940

LT600411.1 col strain SWIEN AUT | Manzano-Marin et al.,
2017

KF639313.1 col 463 FRA | Jousselin et al., 2013

KF694030.1 EF-la | 463 FRA | Jousselin et al., 2013

KF649394.1 cor 2827 KAZ | Jousselinetal., 2013

KF693885.1 EF-lo. | 2827 KAZ | Jousselinetal., 2013

Cinara (Cinara) brevispinosa (Gillette & Palmer, 1924)
KF649499.1 col 3016 USA | Jousselin et al., 2013
KF693971.1 EF-1a | 3016 USA | Jousselin et al., 2013
Cinara (Cinara) cedri Mimeur, 1936

KF649509.1 cor 3033 USA | Jousselin et al., 2013

KF693980.1 EF-lo. | 3033 USA | Jousselin et al., 2013
Cinara (Cinara) cembrae (Seitner, 1936)

KF649368.1 COlI 2706 FRA | Jousselin et al., 2013

KF693859.1 EF-1a | 2706 FRA | Jousselinetal., 2013

Cinara (Cinara) coloradensis (Gillette, 1917)
KY064190.1 | COI 3342 USA | Meseguer et al., 2017
KY064445.1 | EF-1o. | 3342 USA | Meseguer et al., 2017
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Cinara (Cinara) confinis (Koch, 1856)
KY064200.1 | COI 2801 FRA | Jousselin et al., 2013
KF693878.1 EF-lo | 2801 FRA | Jousselinetal., 2013
Cinara (Cinara) contortae Hottes, 1958
KY064200.1 | COI 3360 USA | Meseguer et al., 2017
KY064456.1 | EF-la | 3360 USA | Meseguer et al., 2017
Cinara (Cinara) costata (Zetterstedt, 1828)
GMFIE656- CcOol BIOUGO04154- | FIN -
12 A06
LT600421.1 col strain 12FR FRA | Manzano-Marin et al.,
2017
OPPCC2752- | COI BIOUG33677- | CAN | -
17 E09
KP339646.1 col CHR133 CHN | Chen etal., 2016b
KP339619.1 col CHR106 CHN | Chen etal., 2016b
KP869248.1 col 3325 JPN Meseguer et al., 2015
KP869235.1 Ccol 3304 JPN Meseguer et al., 2015
JQ916725.2 cor ZMI0Z18253 CHN | Chenetal., 2016a
KM501114.1 | EF-la | ZMIOZ18253 CHN | Chenetal., 2016a
Cinara (Cinara) cuneomaculata (Del Guercio, 1909)
KP339670.1 col CHR157 CHN | Chen etal., 2016b
KP869245.1 Ccol 3320 JPN Meseguer et al., 2015
KP869557.1 | EF-1a | 3320 JPN Meseguer et al., 2015
KP869230.1 col 3294 KOR | Meseguer et al., 2015
KP869556.1 EF-la | 3294 KOR | Meseguer et al., 2015
KF649360.1 cor 2612 FRA | Jousselinetal., 2013
KF693849.1 EF-la | 2612 FRA | Jousselin et al., 2013
KF649366.1 col 2693 FRA | Jousselin et al., 2013
KF693857.1 EF-la | 2693 FRA | Jousselin et al., 2013
JQ916774.1 cor ZMIOZ 22710 | CHN | Chenetal., 2012
KM501137.1 | EF-la | ZMIOZ 22710 CHN | Chenetal.,, 2016a
Cinara (Cinara) curtihirsuta Hottes & Essig, 1954
KY064192.1 | COI 3344 USA | Meseguer et al., 2017
KY064447.1 | EF-lo. | 3344 USA | Meseguer et al., 2017
Cinara (Cinara) edulis (Wilson, 1919)
KY064185.1 | COI 3335 USA | Meseguer et al., 2017
KY064441.1 | EF-1o. | 3335 USA | Meseguer et al., 2017
Cinara (Cinara) formosana (Takahashi, 1924)
KP869226.1 Ccol 3288 KOR | Meseguer et al., 2015
KP869553.1 | EF-la | 3288 KOR | Meseguer et al., 2015

Cinara (Cinara) fornacula Hottes, 1930
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KF649439.1 cor 2907 USA | Jousselin et al., 2013
KF693916.1 EF-1a | 2907 USA | Jousselin et al., 2013
Cinara (Cinara) gudaris Binazzi & Sanchis, 1994
KF649458.1 col 2925 FRA | Jousselin et al., 2013
KF693932.1 EF-la | 2925 FRA | Jousselin et al., 2013
Cinara (Cinara) hottesi (Gillette & Palmer, 1924)
KF649435.1 col 2903b USA | Jousselin et al., 2013
KF693914.1 EF-1a | 2903b USA | Jousselin et al., 2013
Cinara (Cinara) kochiana (Borner, 1939)
KF649462.1 Ccol 2940 FRA | Jousselinetal., 2013
KF693936.1 EF-1a | 2940 FRA | Jousselin et al., 2013
KPg869241.1 Ccol 3312 JPN Meseguer et al., 2015
Cinara (Cinara) largirostris Zhang & Zhang, 1993
JQ916672.2 col ZMIOZ 16073 | CHN | Chenetal., 2012
KM501091.1 | EF-la | ZMIOZ 16073 | CHN | Chenetal., 2016a
Cinara (Cinara) laricifex (Fitch, 1858)
KP869221.1 Ccol 3282 USA | Meseguer et al., 2015
KP869551.1 | EF-1a | 3282 USA | Meseguer et al., 2015
Cinara (Cinara) laricifoliae (Wilson, 1915)
KY064242.1 | COI 3411 USA | Meseguer et al., 2017
KY064495.1 | EF-1o. | 3411 USA | Meseguer et al., 2017
Cinara (Cinara) laricis (Hartig, 1839)
KM501334.1 | COI ZMIOZ13545 CHN | Chen etal., 2016b
KM501079.1 | EF-la. | ZMIOZ13545 CHN | Chenetal., 2016b
JX035025.2 col ZMIOZ 22375 | CHN | Chenetal., 2016b
KM501134.1 | EF-la | ZMIOZ 22375 | CHN | Chenetal., 2016b
KF649554.1 col 3094 CHE | Jousselin et al., 2013
KF694026.1 EF-1a | 3094 CHE | Jousselinetal., 2013
KF649464.1 col 2945 FRA | Jousselin et al., 2013
KF693938.1 EF-lo. | 2945 FRA | Jousselinetal., 2013
Cinara (Cinara) maghrebica Mimeur, 1934
KF649564.1 cor 819 FRA | Jousselinetal., 2013
KF694035.1 EF-l1a | 819 FRA | Jousselin et al., 2013
Cinara (Cinara) neubergi (Arnhart, 1930)
KF649380.1 cor 2747 FRA | Jousselinetal., 2013
KF693871.1 EF-la | 2747 FRA Jousselin et al., 2013
Cinara (Cinara) nigra (Wilson, 1919)
KY064229.1 | COI 3393 USA | Meseguer et al., 2017
KY064483.1 | EF-1o. | 3393 USA | Meseguer et al., 2017

Cinara (Cinara) nigripes Bradley, 1962
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DNR seka Genas | Méginys Salis | Publikacija
GU668817.1 | COI CNC#HEMO063 | CAN | International Barcode
703 of Life (iBOL)
Cinara (Cinara) nuda (Mordvilko, 1895)
KF649399.1 | COI | 2837 | FRA | Jousselin et al., 2013
Cinara (Cinara) obscura Bradley, 1953
KRO031468.1 | COI CNC#HEMO072 | CAN | Gwiazdowski et al.,
272 2015
Cinara (Cinara) occidentalis (Davidson, 1909)
KY064211.1 | COI 3374 USA | Meseguer et al., 2017
KY064468.1 | EF-lo. | 3374 USA | Meseguer et al., 2017
Cinara (Cinara) oregonensis (Wilson, 1915)
KY064207.1 | COI 3369 USA | Meseguer et al., 2017
KY064464.1 | EF-1a | 3369 USA | Meseguer et al., 2017

Cinara (Cinara) palaestinensis H

ille Ris Lambers, 1948

KF649346.1 col 1542 GRC | Jousselin et al., 2013

KF693835.1 EF-lo. | 1542 GRC | Jousselin et al., 2013
Cinara (Cinara) parvicornis Hottes, 1958

KP869204.1 Ccol 3254 USA | Meseguer et al., 2015

KP869537.1 | EF-la | 3254 USA | Meseguer et al., 2015

Cinara (Cinara) pectinatae (Nordlinger, 1880)

KF649377.1 col 2727 FRA | Jousselinetal., 2013

KF693869.1 EF-lo. | 2727 FRA | Jousselinetal., 2013
Cinara (Cinara) pergandei (Wilson, 1919)

KP869178.1 Ccol 3213 USA | Meseguer et al., 2015

KP869514.1 EF-la | 3213 USA | Meseguer et al., 2015

Cinara (Cinara) piceae (Panzer, 1800)

KP869234.1 corl 3303 JPN Meseguer et al., 2015

KP869558.1 | EF-la | 3303 JPN Meseguer et al., 2015

JQ916799.1 cor ZMIOZ 25387 | CHN | Chenetal., 2012

KF649445.1 col 2914 USA | Jousselin et al., 2013

KF649413.1 cor 2879 USA | Jousselin et al., 2013

JQ916814.1 col ZMIOZ 27388 | CHN | Chenetal., 2012
Cinara (Cinara) pilicornis (Hartig, 1841)

KR044846.1 col CNC#HEMO050 | CAN | Gwiazdowski et al.,

945 2015

KP869184.1 col 3225 USA | Meseguer et al., 2015

KP869519.1 EF-1o. | 3225 USA | Meseguer et al., 2015

JX035031.2 col ZMIOZ 22682 | CHN | Chenetal., 2012

KM501136.1 | EF-la | ZMIOZ 22682 | CHN | Chenetal., 2012

KF649562.1 col 746 FRA Jousselin et al., 2013

KF694033.1 EF-lo. | 746 FRA | Jousselin et al., 2013
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DNR seka Genas | Méginys Salis Publikacija
KF649389.1 corl 2805 KAZ | Jousselin et al., 2013
KF649384.1 col 2769 FRA | Jousselin et al., 2013
KF649392.1 Ccol 2811 KAZ | Jousselinetal., 2013
KF649393.1 CcoIl 2826 KAZ | Jousselinetal., 2013
Cinara (Cinara) pinea (Mordvilko, 1894)
KR045023.1 | COI CNC#HEMO054 | CAN | Gwiazdowski et al.,
350 2015
KR042056.1 | COI CNC#HEMO71 | CAN | Gwiazdowski et al.,
251 2015
GMFID239- | COI BIOUGO04112- | FIN -
12 FO1
RFLAO087-11 | COI CNC#HEMO007 | CAN | -
725
KF649508.1 col 3032 USA | Jousselin et al., 2013
KF693979.1 EF-1o. | 3032 USA | Jousselin et al., 2013
KF649494.1 col 3005 USA | Jousselin et al., 2013
KF649391.1 col 2810 KAZ | Jousselin et al., 2013
KF693882.1 EF-1a | 2810 KAZ | Jousselin et al., 2013
KF649374.1 col 2724 FRA | Jousselinetal., 2013
KF693866.1 EF-lo. | 2724 FRA | Jousselinetal., 2013
KF649364.1 col 2686 FRA | Jousselinetal., 2013
JQI916781.1 col ZMIOZ 22774 | MNG | Chenetal., 2012
KC202094.1 | EF-la | ZMIOZ 22774 | MNG | Chen et al., 2016a
JQI916776.1 col ZMIOZ 22764 | CHN | Chenetal., 2012
KC202089.1 | EF-la | ZMIOZ 22764 | CHN | Chenetal., 2016a
JQ916696.1 col ZMIOZ 17688 | CHN | Chenetal., 2012
Cinara (Cinara) pini (Linnaeus, 1758)
KF649461.1 col 2935 FRA | Jousselin et al., 2013
KF693935.1 EF-la | 2935 FRA | Jousselin et al., 2013
KF649459.1 cor 2932 FRA | Jousselinetal., 2013
KF693933.1 EF-lo. | 2932 FRA | Jousselinetal., 2013
KF649371.1 cor 2710 FRA | Jousselinetal., 2013
KF693862.1 EF-1a | 2710 FRA | Jousselin et al., 2013
KF649363.1 col 2682 FRA | Jousselin et al., 2013
KF693854.1 EF-la | 2682 FRA | Jousselin et al., 2013
KF649343.1 col 1261a FRA Jousselin et al., 2013
KF693832.1 EF-lo. | 1261a FRA Jousselin et al., 2013
Cinara (Cinara) piniarmandicola Zhang & Zhang, 1993
JX035063.2 col ZMIOZ 27402 | CHN | Chenetal., 2012
KM501154.1 | EF-la | ZMIOZ 27402 | CHN | Chenetal., 2016a

Cinara (Cinara) piniformosana (Takahashi, 1923)
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DNR seka Genas | Méginys Salis | Publikacija
KP869232.1 col 3301 KOR | Meseguer et al., 2015
KP869561.1 | EF-1a | 3301 KOR | Meseguer et al., 2015
KP869254.1 col 3332 KOR | Meseguer et al., 2015
KP869231.1 col 3297 KOR | Meseguer et al., 2015
Cinara (Cinara) pinimaritimae (Dufour, 1833)
KF649352.1 col 2017 ITA Jousselin et al., 2013
KF693841.1 EF-la | 2017 ITA Jousselin et al., 2013
KF649565.1 Ccol 983 FRA | Jousselinetal., 2013
Cinara (Cinara) piniphila (Ratzeburg, 1844)
JX034939.2 col ZMIOZ 15921 CHN | Chenetal., 2012
KM501090.1 | EF-la | ZMIOZ 15921 CHN | Chenetal., 2016a
JX034937.2 cor ZMIOZ 15766 | CHN | Chenetal., 2012
KM501089.1 | EF-1a | ZMIOZ 15766 | CHN | Chenetal., 2016a
Cinara (Cinara) pinivora (Wilson, 1919)
KF649501.1 col 3018 USA | Jousselin et al., 2013
KF693973.1 EF-1a | 3018 USA | Jousselin et al., 2013

Cinara (Cinara) p

ruiniviridis Zhang, Chen, Zhong & Li, 1999

JQI916811.2 col ZMIOZ 27377 | CHN | Chenetal., 2012
KM501152.1 | EF-la | ZMIOZ 27377 | CHN | Chenetal., 2012
Cinara (Cinara) pruinosa (Hartig, 1841)
KP869185.1 col 3226 USA | Meseguer et al., 2015
KP869520.1 | EF-la | 3226 USA | Meseguer et al., 2015
KF639332.1 col ACOE661 FRA Coeur d’acier et al.,
2014
KF649417.1 cor 2883 USA | Jousselin et al., 2013
KF649388.1 cor 2804 KAZ | Jousselinetal., 2013
KF649390.1 cor 2806 KAZ | Jousselinetal., 2013
KF649376.1 col 2726 FRA | Jousselin et al., 2013
KF693868.1 EF-la | 2726 FRA | Jousselin et al., 2013
KP869246.1 corl 3321 JPN Meseguer et al., 2015
KP869565.1 EF-la | 3315 JPN Meseguer et al., 2015
CNLMEO072- | COI BIOUG11744- | CAN | Hebertetal., 2016
14 E02
GMGRD346 | COI BIOUG03020- | DEU | Geiger et al., 2016
4-13 Cl1
GMOFN539- | Ccor BIOUG45061- | CAN | -
19 B09
Cinara (Cinara) pseudotaxifoliae Palmer, 1952
KF649448.1 corl 2917 USA | Jousselin et al., 2013
KF693924.1 EF-1o. | 2917 USA | Jousselin et al., 2013

Cinara (Cinara) pseudotsugae (Wilson, 1912)

KF649423.1 | COI

| 2890

| USA | Jousselin et al., 2013
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DNR seka Genas | Méginys Salis | Publikacija
KF693906.1 | EF-1a | 2890 USA | Jousselin et al., 2013
Cinara (Cinara) sitchensis Hottes, 1958
KF649505.1 Ccol 3028 USA | Jousselin et al., 2013
KF693977.1 EF-1o. | 3028 USA | Jousselin et al., 2013
Cinara (Cinara) solitaria (Gillette & Palmer, 1924)
KF649401.1 corl 2862b USA | Jousselin et al., 2013
KF693890.1 | EF-la | 2862b USA | Jousselin et al., 2013
Cinara (Cinara) splendens (Gillette & Palmer, 1924)
KF649504.1 Ccol 3025 USA | Jousselin et al., 2013
KF693976.1 EF-l1o. | 3025 USA | Jousselin et al., 2013
Cinara (Cinara) strobi (Fitch, 1851)
KP869207.1 Ccol 3258 USA | Meseguer et al., 2015
KP869539.1 EF-la | 3258 USA | Meseguer et al., 2015
Cinara (Cinara) terminalis (Gillette & Palmer, 1924)
KY064184.1 | COI 3334 USA | Meseguer et al., 2017
KY064440.1 | EF-1a | 3334 USA | Meseguer et al., 2017
Cinara (Cinara) todocola (Inouye, 1936)
KP869247.1 Ccol 3323 JPN Meseguer et al., 2015
KP869571.1 EF-la | 3323 JPN Meseguer et al., 2015
Cinara (Cinara) vandykei (Wilson, 1919)
KF649419.1 col 2885b USA | Jousselin et al., 2013
KF693902.1 EF-1o. | 2885b USA | Jousselin et al., 2013
Cinara (Cinara) watsoni Tissot, 1939
KF649477.1 cor 2975 USA | Jousselin et al., 2013
KF693949.1 EF-lo. | 2975 USA | Jousselin et al., 2013
Cinara (Cupressobium) cupressi (Buckton, 1881)
KR033001.1 col CNC#HEMO033 | CAN | Gwiazdowski et al.,
310 2015
LT600422.1 col strain 4ES ESP Manzano-Marin et al.,
2017
GMGMKI155 | Ccol BIOUG17227- | DEU | Geiger et al., 2016
4-14 A08
Cinara (Cupressobium) fresai Blanchard, 1939
KF649480.1 col 2983 USA | Jousselin et al., 2013
KF693952.1 | EF-la | 2983 USA | Jousselin et al., 2013
Cinara (Cupressobium) juniperi (De Geer, 1773)
KY064199.1 | COI 3358 USA | Meseguer et al., 2017
KY064455.1 | EF-1o. | 3358 USA | Meseguer et al., 2017
KR034942.1 | COI CNC#HEMO071 | CAN | Gwiazdowski et al.,
803 2015
KF649559.1 col 640bis FRA Jousselin et al., 2013
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DNR seka Genas | Méginys Salis | Publikacija
KF649372.1 cor 2720 FRA | Jousselin et al., 2013
KF693863.1 EF-1a | 2720 FRA | Jousselin et al., 2013
IN190924.1 col - POL | Durak et al., 2014
JQ247999.1 Col - POL | Duraketal., 2014
Cinara (Cupressobium) mordvilkoi (Pasek, 1954)
IN190923.1 cor - POL | Durak et al., 2014
JQ248001.1 EF-la | - POL | Durak et al., 2014
Cinara (Cupressobium) tujafilina (Del Guercio, 1909)

KF649348.1 Ccol 1969 ITA Jousselin et al., 2013
KF693837.1 | EF-1a | 1969 ITA Jousselin et al., 2013

Cinara (Schizolachnus) curvispinosa (Hottes, Essi

(anks€iau — S. curvispinosus)

g & Knowlton, 1954)

KR035845.1 col CNC#HEMO054 | USA | Gwiazdowski et al.,
190 2015
Cinara (Schizolachnus) obscura (Borner, 1940) (anksciau — S. obscurus)
GU667412.1 col CNCHHEMO063 | CAN | International Barcode
226 of Life (iBOL)
LT600417.1 col strain 14ES ESP Manzano-Marin et al.,

2017

Cinara (Schizolachnus) orientalis (Takahashi, 1924) (anks¢iau — S.

orientalis)

KM501346.1 | COI ZMI10Z28025 CHN | Chen etal.,2016a
KM501168.1 | EF-1a | ZMIOZ28025 CHN | Chenetal., 2016a

Cinara (Schizolachnus) pineti (Fabricius, 1781) (anks¢iau — S. pineti)
KR035572.1 | COI CNC#HEMO054 | CAN | Gwiazdowski et al.,

352 2015
Cinara (Schizolachnus) piniradiatae (Davidson, 1909) (anksciau — S.
piniradiatae)
KM501347.1 | COI ZMIOZCF1290 | CHN | Chenetal., 2016a
KM501169.1 | EF-1ac | ZMIOZCF1290 | CHN | Chenetal., 2016a
Essigella alyeska Sorensen, 1988
MG579774.1 | COI QMORS50670 CAN | Thery et al., 2018
MG579909.1 | EF-1ac | QMORS50670 CAN | Thery et al., 2018
Essigella californica (Essig, 1909)
MGS579783.1 | COI QMORS50679 USA | Theryetal., 2018
MGS579918.1 | EF-1ac | QMORS50679 USA | Theryetal., 2018
Essigella fusca Gillette & Palmer, 1924
MGS579794.1 | COI QMORS50690 USA | Theryetal., 2018
MG579929.1 | EF-1ac | QMORS50690 USA | Thery et al., 2018
Essigella hoerneri Gillette & Palmer, 1924

MG579799.1 | COI | QMOR50695 | USA | Thery etal., 2018
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MGS579934.1 | EF-1ac | QMORS50695 USA | Theryetal., 2018
Essigella knowltoni Hottes, 1957
MG579806.1 | COI QMORS50702 USA | Thery etal., 2018
MG579941.1 | EF-1a | QMORS50702 USA | Thery et al., 2018
Eulachnus agilis (Kaltenbach, 1843)
KR032993.1 | COI CNC#HEMO007 | CAN | Gwiazdowski et al.,
724 2015
Eulachnus drakontos Zhang & Qiao, 1999
JQ916792.2 col ZMIOZ 24412 | CHN | Chenetal., 2012
KM501141.1 | EF-la | ZMIOZ 24412 | CHN | Chenetal., 2016a
Eulachnus piniarmandifoliae Zhang, 1992
JQ916735.2 cor ZMI0Z18720 CHN | Chenetal., 2012
KM501118.1 | EF-1a | ZMIOZ18720 CHN | Chenetal., 2016a
Eulachnus pinitabulaeformis Zhang, 1992
JQ916787.1 | COI | ZMIOZ23676 | CHN | Chenetal, 2012
Eulachnus rileyi (Williams, 1911)
GU668682.1 | COI CNC#HEMO063 | CAN | International Barcode
274 of Life (iBOL)
LT600407.1 col Strain 3ES ESP Manzano-Marin et al.,
2017
LT600405.1 col Strain 3FR FRA | Manzano-Marin et al.,
2017
Pseudessigella brachychaeta Hille Ris Lambers, 1966
MG579818.1 | COI QMORS50714 IND Thery et al., 2018
MG579953.1 | EF-1a | QMORS50714 IND Thery et al., 2018
Hyalopterus pruni (Geoffroy, 1762)
GU457791.1 | CoI 030424HJ2 KOR | Kimetal., 2011
EU358930.1 | EF-1a | 030424HJ2 KOR | Kimetal., 2011
Aphis (Aphis) fabae Scopoli, 1763
GQ904085.1 | CoI 040527HJ16 KOR | Kimetal., 2011
EU358908.1 | EF-1a | 040527HJ16 KOR | Kimetal., 2011
Aphis (Bursaphis) oenotherae Oestlund, 1887
GQIY04116.1 | COoI 030625SH67 KOR | Kimetal., 2011
EU358922.1 | EF-1a | 030625SH67 KOR | Kimetal., 2011
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SUMMARY

INTRODUCTION

Aphids (Arthropoda, Insecta, Hemiptera, Sternorrhyncha, Aphidoidea)
are insects that feed on plant sap. Of the approximately 4700 aphid species,
around 350 spend at least part of their life cycle on coniferous plants (Peccoud
et al., 2010). Aphids of the tribe Eulachnini feed exclusively on coniferous
plants (Favret et al., 2025). In addition to being pests of forest and ornamental
plants, they are also beneficial to beekeepers, as the honeydew they secrete is
used to produce so-called 'forest honey' (Straigis, AmSiejus, 2002; Binazzi,
Scheurer, 2009). Of the 298 species of tribe Eulachnini currently known in the
world (Favret, 2025), 63 species are recorded in Europe (Nieto Nafria et al.,
2025). Prior to this study, 22 species were known in Lithuania (Rakauskas et
al., 1992; Rakauskas, 2011; Danilov et al., 2019a). 19 species have been
recorded in Latvia, 21 species recorded in Belarus, and in Poland as many as
34 species (Wojciechowski et al., 2015; Nieto Nafria et al., 2025).

Different Eulachnini species are specialised for different feeding sites,
with some species showing seasonal migration between above- and below-
ground parts of the plant (Favret et al., 2025). In some groups of species
belonging to the tribe Eulachnini, it has been observed that genetically close
species share similar microhabitat (Favret, Voegtlin, 2004) and strategy in
terms of seasonal migration (Durak et al., 2014). Of the species recorded in
Lithuania, little is known about the biology of Cinara (Cinara) piniphila, and
no sexual generation of this species has been recorded, and no males of C. (C.)
pilosa have been recorded (Favret et al., 2025).

Some discrepancies were found between the classification of tribe
Eulachnini based on morphological characters and the results of molecular
phylogenetic studies. According to Jousselin et al. (2013), the subgenus
Cinara (Cinara) is in need of systematic revision since it is not a monophyletic
group and the Cinara (Cupressobium) subgenus intervenes into this group.
According to Chen et al. (2016a), the genus Schizolachnus is integrated into
the genus Cinara and should be considered as a subgenus Cinara
(Schizolachnus). In Lithuania, 4 species have been recorded, for which no
DNA sequences were available in GenBank or BOLD databases before our
study: Cinara (Cinara) hyperophila, C. (Cinara) piceicola, C. (Cinara) pilosa
and C. (Cinara) pinihabitans.

Among members of the tribe Eulachnini recorded in Lithuania, there are
a few problematic species or complexes of species. According to Chen et al.
(2012), partial sequences of the COI gene of Cinara (Cinara) pinea and C.
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(C.) piniphila do not distinguish. The distinctive morphological characters of
the closely related species C. (C.) pinea and C. (C.) pilosa may not be effective
in all populations (Favret et al., 2025). Different aphid identification keys
(Heie, 1995; Binazzi, Scheurer, 2009; Favret et al., 2025; Dransfield,
Brightwell, 2025) provide contradictory information on the morphological
characters that distinguish C. (C.) pilicornis, C. (C.) pruinosa and C. (C.)
piceicola. According to Jousselin et al. (2013) and Meseguer et al. (2015), the
morphological species C. (C.) pilicornis and C. (C.) pruinosa each correspond
to more than one genetic species. There is disagreement as to whether Cinara
(Schizolachnus) pineti and C. (S.) obscura are separate species or subspecies
of the same species (Heie, 1995; Favret et al., 2025).

OBJECTIVE AND MAIN TASKS OF THE WORK

The objective of the work is to study the fauna, biology, phylogeny and
problematic species complexes of tribe Eulachnini aphid species present in
Lithuania.

The following tasks were set to achieve the objective:

1. To investigate the species composition of aphid tribe Eulachnini in
Lithuania.

2. To investigate the feeding specialisation of Eulachnini aphid species
observed in Lithuania.

3. To increase knowledge about the life cycles of species present in
Lithuania.

4. To perform phylogenetic analysis of tribe Eulachnini aphid species
based on partial sequences of the COIl and EF-la genes, as well as on
morphological and biological characters.

5. To carry out a taxonomic assessment of the Cinara (Cinara) pilosa, C.
(C.) pinea and C. (C.) piniphila species complex.

6. To carry out a taxonomic assessment of the Cinara (Cinara) piceicola,
C. (C) pilicornis and C. (C.) pruinosa species complex.

7. To carry out a taxonomic assessment of the Cinara (Schizolachnus)
obscura and C. (S.) pineti species complex.
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SCIENTIFIC NOVELTY AND SIGNIFICANCE OF THE STUDY

1. Six species of tribe Eulachnini aphids have been newly registered in
Lithuania: Cinara (Cinara) kochiana, C. (Cinara) neubergi, C. (Cinara)
pectinatae, C. (Cupressobium) smolandiae, FEulachnus brevipilosus and
E. nigricola.

2. Two aphid species were found on hitherto unrecorded host plants:
Cinara (Cinara) nuda on Pinus heldreichii and C. (C.) piniphila on P. mugo.

3. Three species of aphids were found on previously unrecorded feeding
sites: Cinara (Cinara) kochiana on young (2-year-old) segments, C. (Cinara)
nuda on young shoots, and C. (Cupressobium) smolandiae on young shoots
and at the root collar.

4. Representatives of five morphs of the amphigonous generation
belonging to three aphid species were found for the first time: oviparae (egg-
laying females) and males of Cinara (Cinara) piniphila, oviparae and males
of C. (Cupressobium) smolandiae, and males of C. (Cinara) pilosa.

5. For the first time, the COI and EF-I/a gene sequences of five aphid
species (Cinara (Cinara) hyperophila, C. (Cinara) piceicola, C. (Cinara)
pilosa, C. (Cinara) pinihabitans, and C. (Cupressobium) smolandiae), and the
EF-10 gene sequences of two aphid species (C. (Schizolachnus) obscura and
Eulachnus agilis) were obtained and involved in phylogenetic analysis.

6. A morphological identification scheme based on molecular
phylogenetic analysis that implies separation of Cinara (Cinara) pilosa from
the complex consisting of C. (C.) pinea and C. (C.) piniphila is applied for the
first time investigating the species complex of C. (C.) pilosa, C. (C.) pinea
and C. (C.) piniphila

STATEMENTS TO BE DEFENDED

1. Classification of the aphid genus Cinara doesn‘t match its molecular
phylogeny. The subgenus Cinara (Cinara) is not a monophyletic group and
other subgenera intervene into this subgenus.

2. Cinara (Cinara) pinea and C. (C.) piniphila constitute the same aphid
species.

3. Representatives of the aphid species C. (C.) pruinosa living in
Lithuania correspond to the subspecies C. (C.) pruinosa ezoana.

4. Cinara (Schizolachnus) obscura and C. (S.) pineti constitute the same
aphid species.
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1. LITERATURE REVIEW

The first chapter provides general information on the classification of
tribe Eulachnini and the characteristics of the feeding specialisation and life
cycles of aphids in this tribe. The second chapter discusses previous studies of
the aphid fauna of tribe Eulachnini in Lithuania, introduces the recorded and
probable species in Lithuania, and provides a key to their identification.
Chapter 3 discusses the phylogenetic relationships and systematics of aphid
species in the tribe Eulachnini. Chapter 4 presents three problematic species
complexes of tribe Eulachnini: the species complex of Cinara (Cinara) pinea,
C. (C.) piniphila and C. (C.) pilosa, the species complex of Cinara (Cinara)
piceicola, C. (C.) pilicornis and C. (C.) pruinosa and the species complex of
Cinara (Schizolachnus) pineti and C. (S.) obscura.

2. MATERIAL AND METHODS
2.1. Field research

The search for aphids carried out by the author of this project took place
from 2016 to 2020 in all 60 districts of Lithuania (Fig. 7) from April till
October. The areas where coniferous trees are common were selected using
the map ,,Miskai ("Forests") of the Lithuanian National Atlas (Palicinas,
Kriksc¢itniené, 2011). Aphids living on introduced plant species were
collected in botanical collections (botanical gardens of Vilnius University,
Vytautas Magnus University, Klaipéda University, Siauliai University and
Dubrava Arboretum), as well as in parks and other plantations in all
Lithuanian municipal centres and some other towns and villages. The sites
were selected on the basis of information about registered and probable
species in Lithuania provided by Heie (1995), Binazzi, Scheurer (2009),
Mamontova (2012), Albrecht (2017), Favret et al. (2025) and Dransfield,
Brightwell (2025).

Aphid colonies to be sampled were selected using a key for identification
of colonies in the field (Heie, 1995), photographs of live aphid colonies
(Binazzi, Scheurer, 2009; Dransfield, Brightwell, 2025) and descriptions of
live aphids and their colonies (Heie, 1995; Mamontova, 2012; Albrecht, 2017,
Favret et al., 2025). Samples (from one to a dozen individuals from a group of
aphids in the same location on the plant, visually appearing as members of the
same species) were put in 2 tubes: in a tube filled with 70% ethanol for
morphological analyses, and in a tube filled with 96% ethanol for molecular
analyses. Adult aphids were placed directly into ethanol and nymphs of
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Cinara (Cinara) pinea, C. (C.) piniphila and C. (C.) pilosa winged males were
reared to adulthood in a dry dish together with a piece of twig of a host plant.

Species of introduced host plants were identified according to Navasaitis
(2008), plant labels in botanical collections were used as well. When
collecting aphids, the phenological phase was recorded (according to
Ozolincius, 1996 and Navasaitis, 2008). The position of the aphid colony on
the host plant was also recorded (the part of the plant (stem or branch) and the
age of its segment, as well as the morphs of the aphids. The geographical
coordinates of the plant were fixed using Garmin GPS 60. The host plants and
aphid colonies were photographed with a Canon PowerShot 1590 IS camera.

Periodic surveys of seasonal dynamics in aphid morphs and
microhabitats were also conducted. Monthly observations were carried out in
2017-2019 from May to October, close to the middle of the month. They
included 17 species of Cinara (Cinara) and Cinara (Cupressobium)
subspecies found in 2016 and reappearing on the same trees at least in 2017
(Table 6). In 2019, observations of 6 species of Cinara (Cinara) subgenus
included in two problematic complexes were carried out more frequently
(every 1-2 weeks), from the beginning of the plant's growing season until the
last disappearance of the last aphids in autumn. In 2020, observations of
Cinara (Schizolachnus) subgenus species belonging to the problematic
complex and the newly discovered species for Lithuania Cinara
(Cupressobium) smolandiae were carried out every 1-2 weeks from the
beginning of the vegetation period until disappearance of the last aphids in
autumn. The observations were made on host plants where the largest colonies
of the respective aphid species had already been detected in the past (mostly
in 2016), as well as the opportunity to view the whole tree. 1 to 4 aphid
colonies of each species were observed.

Free-living aphids were monitored in situ to ensure that natural colony
development is not disturbed and to allow migration and interaction with ants.
Photographs and written records were taken in order to register the
phenological phase of the host plant, the microhabitats occupied by the aphids
and the morphs.

Control samples were taken at least once a season from each observed
colony, as well as in case of doubt about the aphid species or morph, for
morphological identification in the laboratory. Samples for molecular
analyses were taken from each colony at least once during the observation
period and in case of new information on aphid biology, together with samples
for morphological analysis.

Aphid species not feeding on needles were split into three categories
according to Jousselin et al. (2013): shoot feeders (aphids that were found on
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young shoots and 1 year-old twigs only); branch feeders (capable of feeding
not only on shoots but also on lignified wood (older twigs, branches, small
trunks)); trunk feeders (found on trunks only).

Aphids were collected from 378 host plants (Table 5).

720 samples (out of them, 312 were collected during periodic
observations) (Table 7) from 378 host plants (61 of which were monitored
during periodic observations) (Table 5) collected by the author were involved
in this work.

2.2. Morphological and morphometric analyses

Aphids (including aphid bodies left after DNA extraction) were mounted
on slides in Canada balsam medium following the methodology provided by
Blackman, Eastop (2000).

The microscopes NIKON ECLIPSE E200 and NIKON SMZ800 and the
software INFINITY ANALYZE 6.1 were used for measuring and
photographing the body parts of aphids mounted on slides. The main aphid
species identification key used in this work is provided in database ,,Blackman
& Eastop’s Aphids on the World’s Plants* (Favret et al., 2025). In the case of
problematic species complexes, the following keys for regional aphid fauna
were additionally used: Heie (1995) and Albrecht (2017) for northern Europe,
and Mamontova (2012) for eastern Europe. The measurements were based on
the diagrams with aphid characters provided by Favret et al. (2025).

The collection of aphids (1 532 slides, each contains 1 individual) is
stored in the Zoological Museum of Vilnius University Life Sciences Center.
The names of aphid species and other taxa are unified based on the database
,»Aphid Species File* (Favret, 2025).

Only aphid species found in Lithuania were included in the phylogenetic
analysis based on morphological and biological characters, as it is important
to possess aphid preparations in order to assess all morphological characters.
29 morphological and biological characters were selected based on studies on
the evolution of aphid life cycles (Moran, 1992), studies on the evolution and
phylogeny of the subfamily Lachninae (Mamontova, 2008), and studies based
on genetic analyses of the subfamily Lachninae (Chen et al., 2016a) and the
genus Eulachnus (Kanturski et al., 2017).

Bayesian analysis was performed using MrBayes v. 3.2.7 (Ronquist et
al., 2012) and following the instructions provided by Ronquist et al. (2020).
Phylogenetic analysis by maximum parsimony was performed using the
program PAUP* v.4.0 (Swofford, 2003) according to the instructions
provided in Swofford and Bell (2017). Heuristic parsimony search and
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maximum parsimony analysis was performed using Winclada v.1.00.08
(Nixon, 1999-2002) and following the instructions provided in Lipscomb
(2002).

Phylogenetic trees with branches bearing posterior probabilities or
Bootstrap values with a minimum of 50% were obtained using the software
and FigTree v.1.4.4 (Rambaut, Drummond, 2012). One dendrogram with the
highest number of such branches was selected for visualization. On this
dendrogram, the posterior probabilities and Bootstrap values of the respective
branches, obtained by all methods, were written consecutively on the
dendrogram as branch labels.

For all species complexes studied, adult apterous viviparae were
analysed. For the problem species complexes in which a few morphological
species may form a common biological species (Cinara (Cinara) pilosa, C.
(C.) pinea and C. (C.) piniphila group, as well as Cinara (Schizolachnus)
obscura and C. (S.) pineti group), the sexual morphs (oviparous females and
males) were analysed additionally. 20—40 individuals per species per morph
were measured (Table 9). The bodies of aphids used for the DNA analysis
were also included in the morphometric analyses.

For the problematic species complexes, in which a few morphological
species possibly form a common biological species, canonical discriminant
analysis was applied to test for the distinction of morphological traits. It was
carried out using the ,,Statistica® software (version 10). 26—27 measurable
characters, 8—10 countable characters and 45-48 relative sizes of apterous
viviparae, oviparae and males, provided in the identification keys for aphids
of the genus Cinara (Heie (1995); Binazzi, Scheurer (2009); Mamontova
(2012); Albrecht (2017); Favret et al. (2025)) were applied.

Pearson correlation coefficients (r) were initially calculated for the data
set consisting of all representatives of a given morph in a particular species
complex. Traits with moderate, strong or very strong ( | r | >0.5) and
statistically significant (p<0.05) correlations with body length were excluded
from the analysis.

The data array is divided into two equal parts. Data from one half of the
individuals were used to construct a canonical discriminant function, while
the remaining half were used to evaluate the performance of this function.
First, a discriminant analysis was performed separately for the measured,
countable and relative characters to select the most appropriate ones. The
selected variables were then analysed together. A forward stepwise
discriminant analysis was performed. The parameter Wilk's lambda was
observed to determine the optimal number of characters that make up the
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canonical discriminant function. Its values can range from 0 to 1; the closer
this value is to zero, the better the resolution of the function.

2.3. DNA analysis

Sample preparation for the sequencing took place at the Department of
Zoology, Institute of Biosciences, VU LSC. Each DNA sample was extracted
from the whole body of a single aphid. DNA isolation was performed using
the Gene Jet Genomic DNA Purification Kit (Thermo Scientific) and DNeasy
Blood & Tissue kit (Qiagen) and following the manufacturers' protocols for
DNA isolation from tissues. A non-destructive extraction method was used so
that aphid could be mounted on a slide and used for morpholohical analysis.
Primers of a partial sequence of COI gene LCO-1490 and HCO-2198 (Folmer
et al., 1994), as well as primers of a partial sequence of EF-/a gene Ef3 and
Ef6 (Jousselin et al., 2013) were used for polymerase chain reaction (PCR).
The reaction was performed on an Eppendorf Mastercycler nexus DNA
amplifier. The total volume of the reaction mixture was 50 pl (2 pl of DNA,
2,5 pl each of forward and reverse primers (concentration 0,5 umol/l), 25 pl
of Dream Taq PCR Master Mix (Thermo Scientific) and 18 pl of nuclease-
free water (Thermo Scientific). PCR reaction parameters: initial denaturation
at 95 °C for 5 min; 34 cycles (denaturation for 30 sec at 95 °C; primer binding
for 30 sec at 47 °C (COI) and 50 °C (EF-1a); new chain synthesis for 1 min at
72 °C); final synthesis for 5 min at 72 °C.

PCR results were verified by gel electrophoresis. The gel consisted of a
1,5 % agarose solution in 1x TBE buffer supplemented with ethidium
bromide. 5 pl of PCR product solution was used for electrophoresis. This
solution was mixed with MassRuler DNA Loading Dye. The molecular
weight markers MassRuler Low Range DNA Ladder and FastRuler Low
Range DNA Ladder were used as controls to evaluate the length and
concentration of PCR products. The PCR products were purified using a
GenelJet PCR Purification Kit and following the manufacturer's protocol. They
were sequenced at Macrogen Europe (Amsterdam, the Netherlands) and the
Institute of Biotechnology (Life Sciences Centre, Vilnius University). The
amplification primers were also used as sequencing primers The resulting
DNA sequences were confirmed using both coding (sense) and
complementary (anti-sense) strands using the BioEdit Sequence Alignment
Editor, v.7.1 (Hall, 1999). 248 COI partial sequences and 182 EF-/o partial
sequences were obtained from aphids collected in Lithuania (Table 10; Table
11). The DNA sequences were collapsed into haplotypes using FaBox v. 1.5
(Villesen, 2007). 99 COI haplotypes and 92 EF-1a haplotypes were isolated.
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86 COI and 37 EF-la gene sequences belonging to species found in
Lithuania were selected from databases GenBank and BOLD. One CO/ and
one EF-1a gene sequence (if available) were also selected from other species
of tribe Eulachnini, representing all genera of tribe Eulachnini and all
subgenera of the genus Cinara (58 COI and 52 EF-1a gene sequences). DNA
sequences were selected from databases mentioned above by analysing
dendrograms provided by Chen et al. (2016a) (genus Eulachnus), Thery et al.
(2018) (genus Essigella) and Arnal et al. (2019) (genus Cinara).

Multiple sequence alignment was performed using software MEGA X
(Kumar et al., 2018). The protein coding regions (exons) of the EF-/a gene
sequence were retained and introns were removed, with their boundaries
determined based on the GT-AG rule (Chen et al., 2014). The joint sequences
were constructed by combining CO/I and EF- 1o gene sequences from the same
samples (individuals) using the FaBox v. 1.5 program (Villesen, 2007). COI
sequences of 652 bp, EF-1a gene exon sequences of 555 bp and concatenated
COI and EF-10 gene sequences of 1207 bp were prepared for phylogenetic
analysis.

Phylogenetic analyses were performed separately on CO! and EF-lo
gene sequences, as well as on the concatenated COI and EF-la gene
sequences. The phylogenetic analysis involved sequences belonging both to
species found in Lithuania (material from Lithuania and databases GenBank
and BOLD) and to other species belonging to the tribe Eulachnini. Only
separate COI and EF-1o gene sequences assigned to species found only in
Lithuania were used for delimitation of genetic clusters — molecular
operational taxonomic units (MOTU ).

Nucleotide substitution models for analyses based on Bayesian Inference
(BD) and Maximum Likelihood (ML) were selected using jModelTest2 v.
2.1.10 (Guindon and Gascuel, 2003; Darriba et al., 2012). Models with the
lowest Bayesian Information Criterion (BIC) were selected.

Phylogenetic analysis based on Bl with a molecular clock was carried out
using the BEAST v. 1.10.4 software package (Suchard et al., 2018), following
the instructions available at https://beast.community/index.html and also F.
Michonneau (2016). Phylogenetic analysis based BI without a molecular
clock was performed using the MrBayes version 3.2.7 software (Ronquist et
al., 2012) and following the instructions provided in Ronquist et al. (2020).
Maximum Likelihood (ML), Maximum Parsimony (MP) and Neighbour-
joining (NJ) trees were constructed using the program MEGA X (Kumar et
al., 2018) and following the instructions provided at
https://www.megasoftware.net/manual.pdf .
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The dendrograms were visualised using MEGA X (Kumar et al., 2018)
and FigTree v.1.4.4 (Rambaut and Drummond, 2012). Phylogenetic trees that
have been obtained showed only branches with posterior probability and
Bootstrap values of at least 50%. For each sequence, one dendrogram with the
highest number of such branches was selected as the background tree. On this
dendrogram, the posterior probability and bootstrap values of the respective
branches, obtained by all methods, are written consecutively as branch labels,
with a minimum of 50 %, as shown in Fig. 8.

In this work, three methods were used to define MOTUs: the Automated
Barcode Gap Discovery (ABGD) method based on p-distances between DNA
sequences (Puillandre et al., 2012), and two tree-based methods: the
Generalized Mixed Yule Coalescent (GMYC) method (Pons et al., 2006;
Fujisawa, Barraclough, & Fujisawa, 2013), and the Poisson Tree Process
(PTP) (Zhang et al., 2013). The dendrogram required for the GMYC analysis
was generated using the BEAST v. 1.10.4 software package (Suchard et al.,
2018). This analysis was performed using the SPLITS function of the
statistical software package R and following the instructions provided by F.
Michonneau (2016).

The phylogenetic tree required for the PTP analysis based on BI was
constructed using MrBayes version 3.2.7 (Ronquist et al., 2012) and following
the instructions provided by Ronquist et al. (2020). The ML tree for another
PTP analysis was generated using the MEGA X program (Kumar et al., 2018).
Both analyses along with the PTP method were conducted through online
access at https://species.h-its.org/ptp/. The delimitation of MOTUs along with
ABGD was carried out at
https://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html.

The accuracy of DNA-based MOTU delimitation methods was assessed
by calculating match ratio (MR) as described in Dalstein et al. (2019): Match
ratio = 2xNmatch/(Nmol+Nmorph). Here Nmorph is the number of
morphospecies; Nmol is the number of MOTUs defined by the particular
DNA-based method; Nmatch is the number of species with exact matches,
when all specimens of the same morphospecies belong to one genetic cluster.
The method with the highest match ratio is considered the most appropriate.

Separate arrays of 652 bp COI sequences were used to calculate the p-
distances for each group of problematic species. Calculations were performed
using the MEGA X software (Kumar et al., 2018). The resulting values were
compared with 2%, which is considered to be the threshold between
intraspecific and interspecific p-distances of the aphid COI sequences (Foottit
et al., 2009; Zhu et al., 2017; Li et al., 2020).

194



TCS haplotype networks constructed along with POP ART (Leigh and
Bryant, 2015) were used to represent the relationships among haplotypes of
problem species. Separate COIl and EF-la (exons only) partial sequence
arrays were prepared for each haplotype network

3. RESULTS
3.1. Fauna of the aphid tribe Eulachnini in Lithuania

The author of this project has found 28 aphid species belonging to the
tribe Eulachnini in Lithuania (Table 12). All of these species were identified
according to morphological characters. All 22 species previously recorded in
Lithuania were found during this research, as well as 6 species new to
Lithuania (Fig. 9): Cinara (Cinara) kochiana (found in 1 locality in 1 district),
C. (Cinara) neubergi (found in 31 locality in 27 districts), C. (Cinara)
pectinatae (found in 1 locality in 1 district), C. (Cupressobium) smolandiae
(found in 1 locality in 1 district), Eulachnus brevipilosus (found in 7 localities
in 7 districts), and E. nigricola (found in 4 localities in 4 districts),. Detailed
information about collection sites of all aphid species is provided in
Suppelemtary table 1.

3.2. Feeding specialisation and life cycles of Eulachnini aphid species
periodically observed in Lithuania

Cinara (Cinara) brauni were observed on shoots and 1 year-old
segments of Pinus. These aphids were present on above-ground parts of host
plant from May till October. Sexuales were observed in September—October,
males apterous.

Cinara (Cinara) hyperophila were observed on shoots and 1-2 years-old
segments of Pinus. These aphids were present on above-ground parts of host
plant from May till October. Sexuales were observed in September—October,
males apterous.

Cinara (Cinara) neubergi were observed on shoots and 1 year-old
segments of Pinus. These aphids were present on above-ground parts of host
plant from May till October. Sexuales were observed in September—October,
males alate.

Cinara (Cinara) nuda were observed on shoots and 1-4 years-old
segments of Pinus. These aphids were present on above-ground parts of host
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plant from May till October. Sexuales were observed in September—October,
males apterous.

Cinara (Cinara) pilosa were observed on shoots and 1 year-old segments
of Pinus. These aphids were present on above-ground parts of host plant from
April till October. Sexuales were observed in September—October, males
alate.

Cinara (Cinara) pinea were observed on shoots and 1 year-old segments
of Pinus. These aphids were present on above-ground parts of host plant from
April till October. Sexuales observed in September—October, males alate.

Cinara (Cinara) pini were observed on shoots and 1-8 years-old
segments of Pinus. These aphids were present on above-ground parts of host
plant from May till October. Sexuales were observed in September—October,
males apterous and alate.

Cinara (Cinara) piniphila were observed on shoots and 1-2 years-old
segments of Pinus. These aphids were present on above-ground parts of host
plant from April till October. Sexuales were observed in August—October,
males alate.

Cinara (Schizolachnus) obscura were observed on needles of Pinus.
These aphids were present on above-ground parts of host plant from May till
October. Sexuales were observed in September—October, males alate.

Cinara (Schizolachnus) pineti were observed on needles of Pinus. These
aphids were present on above-ground parts of host plant from May till
October. Sexuales were observed in September—October, males alate.

Cinara (Cinara) piceae were observed on shoots and 1-12 years-old
segments of Picea. These aphids were present on above-ground parts of host
plant May-June and in September-October. Sexuales were observed in
September—October, males apterous.

Cinara (Cinara) piceicola were observed on shoots and 1-4 years-old
segments of Picea. These aphids were present on above-ground parts of host
plant from May till October. Sexuales were observed from July till October,
males apterous.

Cinara (Cinara) pilicornis were observed on shoots and 1 year-old
segments of Picea. These aphids were present on above-ground parts of host
plant from May till August. Oviparae were observed in August, males were
not recorded.

Cinara (Cinara) pruinosa were observed on 1-9 years-old segments of
Picea. These aphids were present on above-ground parts of host plant in May-
June and in September. Oviparae were observed in September, males were not
recorded.
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Cinara (Cinara) cuneomaculata were observed on shoots and 1 year-old
segments of Larix. These aphids were present on above-ground parts of host
plant from May till October. Sexuales were observed in September—October,
males alate.

Cinara (Cinara) kochiana were observed on 2—8 years-old segments of
Larix. These aphids were present on above-ground parts of host plant from
June till October. Oviparae were observed in October, males were not
recorded.

Cinara (Cinara) laricis were observed on shoots and 1-3 years-old
segments of Larix. These aphids were present on above-ground parts of host
plant from May till October. Sexuales were observed in October, males alate.

Cinara (Cupressobium) juniperi were observed on shoots and 1 year-old
segments of Juniperus. These aphids were present on above-ground parts of
host plant from May till October. Oviparae were observed in October, males
were not recorded.

Cinara (Cupressobium) mordvilkoi were observed on 2—-10 years-old
segments of Juniperus. These aphids were present on above-ground parts of
host plant in May-June and in September. They were also recorded on the root
collar in July. Sexuales were not recorded during this research.

Cinara (Cupressobium) smolandiae were observed on shoots and 1-10
years-old segments of Juniperus. These aphids were present on above-ground
parts of host plant in May-June and in September-October. They were also
recorded on the root collar in June. Sexuales were observed in September—
October, males apterous.

3.3. Phylogenetic relationships among the aphid species of the tribe
Eulachnini

All 28 species of the aphid tribe Eulachnini were involved in
phylogenetic analyses. Out of them, partial sequences COI and EF-Ia genes
of 5 aphid species (Cinara (Cinara) hyperophila, C. (Cinara) piceicola,
C. (Cinara) pilosa, C. (Cinara) pinihabitans ir C. (Cupressobium)
smolandiae) and partial sequences of the EF-Ia gene of 2 aphid species
(C. (Schizolachnus) obscura ir Eulachnus agilis) were involved in molecular
phylogenetic analysis for the first time.

All DNA-based phylogenetic analyses carried out during this study (Fig.
10—12; 42) reveal that there are two major clades in the tribe Eulachnini. One
clade contains the genera Eulachnus, Essigella and Pseudessigella, which
constitute monophyletic groups. The other clade contains the genus Cinara,
which forms a monophyletic group. Species belonging to this genus make up
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two clades. One clade involves the subgenus Cinara (Cupressobium) and a
few species of the subgenus Cinara. The other clade contains the majority of
species of the subgenus Cinara, with members of the subgenera Cinara
(Schizolachnus) and Cinara (Cedrobium) interspersed.

The results of the phylogenetic analysis based on morphological and
biological characters (Fig. 13—14) show that the genera Eulachnus and Cinara
found in Lithuania constitute separate clades. The subgenus Cinara
(Schizolachnus) makes up a sister group to the subgenera Cinara (Cinara) and
Cinara (Cupressobium). The species belonging to the subgenus Cinara
(Cupressobium) form a monophyletic group, which is interspersed among the
species of the subgenus Cinara (Cinara).

3.4. Analysis of problem species complex Cinara (Cinara) pinea,
C. (C.) piniphila and C. (C.) pilosa

3.4.1. Comparison of feeding specialisation and life cycles

Aphids of all three species (Cinara (Cinara) pinea, C. (C.) piniphila and
C. (C.) pilosa) were found on Pinus sylvestris in Lithuania. In addition, C. (C.)
pinea and C. (C.) piniphila have been found on P. mugo. During periodic
observations (Fig. 15), aphids of all three species were found on 1 year-old
segments in May. From June to October, C. (C.) pinea and C. (C.) pilosa were
found only on young shoots, while C. (C.) piniphila was found on both shoots
and 1-2 year old segments. All morphs of these aphid species overlapped in
time of occurrence. Males of all these species are winged.

3.4.2. Comparison of morphological features

A morphological identification scheme based on molecular phylogenetic
analysis that implies separation of Cinara (Cinara) pilosa from the complex
consisting of C. (C.) pinea and C. (C.) piniphila is applied for the first time
investigating the species complex of C. (Cinara) pilosa, C. (Cinara) pinea
and C. (Cinara) piniphila.

Apterous viviparae (Fig. 16) of C. (C.) pilosa can be distinguished from
C. (C.) pinea and C. (C.) piniphila by 7 morphological characters (Table 13)
and a canonical function Aptvf-1 (Table 15, Fig. 17). Apterous viviparae of
C. (C) pinea and C. (C.) piniphila can be distinguished by 7 morphological
characters (Table 14) and a canonical function Aptvf-2 (Table 16, Fig. 17).

198



Oviparae (Fig. 18) of C. (C.) pilosa can be distinguished from C. (C.)
pinea and C. (C.) piniphila by 4 morphological characters (Table 17) and a
canonical function Ovipara-1 (Table 19, Fig. 19). Oviparae of C. (C.) pinea
and C. (C.) piniphila can be distinguished by 10 morphological characters
(Table 18) and a canonical function Ovipara-2 (Table 20, Fig. 19).

Males (Fig. 20) of C. (C.) pilosa can be distinguished from C. (C.) pinea
and C. (C.) piniphila by a canonical function Male-1 (Table 22, Fig. 21). No
separate distinguishing characters were found. Males of C. (C.) pinea and C.
(C.) piniphila can be distinguished by 6 morphological characters (Table 21)
and a canonical function Male-2 (Table 23, Fig. 21).

3.4.3. Comparison of partial sequences of COI and EF-1a genes

During this research, partial sequences of COIl and EF-Ila genes of
Cinara (Cinara) pilosa were obtained and analysed for the first time. The p-
distances separating partial COI sequences of C. (C.) pilosa from COI
sequences C. (C.) pinea and C. (C.) piniphila are at least 3,51 % and 3,66 %
respectively (Table 24). Thus, they exceed 2 % considered to be the threshold
between intraspecific and interspecific COI sequence divergence for insects
(Foottit et al., 2009). Meanwhile, p-distances between COI sequences C. (C.)
pinea and C. (C.) piniphila range from 0.00 to 1.98 %. The COI haplotypes of
C. (C)) pinea and C. (C.) piniphila overlap, and one haplotype was found to
be shared by aphids of both species (Fig. 23). According to all methods of
delimitation of MOTUs based on partial sequences of the COI gene (Table
25), C. (C.) pilosa constitute a distinct genetic cluster, whereas C. (C.) pinea
and C. (C.) piniphila form a common genetic cluster.

According to all methods of delimitation of MOTUSs based on partial
sequences of the EF-1o gene (Table 25), C. (C.) pilosa, together with C. (C.)
pinea and C. (C.) piniphila, are placed in the same genetic cluster. The EF-/a
haplotypes of C. (C.) pilosa, C. (C.) pinea and C. (C.) piniphila overlap, one
haplotype is shared by all three species (Fig. 23).
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3.5. Cinara (Cinara) piceicola, C. (C.) pilicornis and C. (C.) pruinosa
species complex

3.5.1. Comparison of feeding specialisation and life cycles

All three aphid species have been found on Picea abies in Lithuania.
Cinara (Cinara) piceicola and C. (C.) pilicornis have also been found on
P. montigena. C. (C.) pilicornis have only been detected on young shoots and
on 1 year-old twigs (Fig. 24). These aphids were present from May to August
and were not found in autumn during this research. C. (C.) piceicola were
observed on shoots and 1-4 years-old segments. They were continuously
present on above-ground parts of host plants from May till October. C. (C.)
pruinosa were observed in May and June on 1-9 years-old segments and in
September on 1-3 years-old segments. In July and August, these aphids were
not found on above-ground parts of host plants plant during periodical
observations.

The periods of the occurrence of fundatrices and apterous and alate
viviparae of all three species overlapped. Oviparae and males of C. (C.)
piceicola were present from July till October. Oviparae of C. (C.) pilicornis
were found in August and oviparae of C. (C.) pruinosa — in September. Males
of the latter two species have not been found during this study.

3.5.2. Comparison of morphological features

Morphological characters of apterous viviparae of Cinara (Cinara)
piceicola, C. (C.) pilicornis and C. (C.) pruinosa (Fig. 25) given in aphid
identification keys provided by Heie (1995); Binazzi, Scheurer (2009); Favret
et al. (2025); Dransfield, Brightwell (2025) were involved in this analysis.

As can be seen in Table 26, C. (C.) pilicornis was distinguished from the
other two species by absence of sclerotized bands on ABD TERG 7 and
ABD TERG_8 and by longer hairs on the dorsal side of the hind tibiae. C. (C.)
pruinosa distinguish from the other two species by a greater number of hair
rings on SIPH CONE as well as by greater ratio of lengths R IV+V and
HT II and also by greater ratio of SIPH CONE diameter and HT II length.
C. (C.) piceicola had a smaller ratio of LH ANT _IIl and ANT _III_bd than C.
(C)) pilicornis.
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3.5.3. Comparison of partial sequences of COI and EF-1o genes

During this research, partial sequences of COIl and EF-lo genes of
Cinara (Cinara) piceicola were obtained and analysed for the first time.
Partial sequences of the COI gene of C. (C.) piceicola, C. (C.) pilicornis and
C. (C.) pruinosa from Lithuania constitute separate clades (Fig. 26) and
correspond to three distinct genetic clusters (Table 27). Interspecific p-
distances among the COI partial sequences from Lithuanian aphid material
range from 5,33 % to 7,76 %. (Table 28) and exceed 2 % considered to be the
threshold between intraspecific and interspecific COI sequence divergence for
insects (Foottit et al., 2009). Intraspecific p-distances among the COI partial
sequences from Lithuanian aphid material don‘t exceed 0,30 %. However,
partial EF-1a gene sequences of C. (C.) piceicola and C. (C.) pilicornis do not
diverge (Fig. 27).

The partial sequences of the COI gene of C. (C.) pruinosa collected in
Lithuania are closest to the COI sequences of representatives of this species
found in Asia (Kazakhstan and Japan) (Figure 25); p-distances range from
0.61 to 1.37 % (Table 28). The COI sequences of C. (C.) pruinosa obtained in
Western Europe (France and Germany) differ from the Lithuanian material
more (by 1.52-1.98 %).

3.6. Cinara (Schizolachnus) pineti and C. (S.) obscura species complex
3.6.1. Comparison of feeding specialisation and life cycles

In this study, both Cinara (Schizolachnus) obscura and C. (S.) pineti
were found on needles of Pinus sylvestris and P. nigra; C. (S.) pineti was also
found on P. mugo needles. The time of occurrence of all morphs overlapped
(Fig. 30). Males of both species are alate.

3.6.2. Comparison of morphological features

All morphs analysed (apterous viviparae, oviparae and males) of Cinara
(Schizolachnus) obscura can be distinguished from analogous morphs of
C. (S.) pineti by longer 5th segment of rostrum (R_V) (Fig. 31) and related
characters (Table 29). Canonical functions were constructed to distinguish
apterous viviparae (Fig. 32) (Aptvf — Table 30; Fig. 33), oviparae (Fig. 34)
(Ovp — Table 31; Fig. 35) and males (Fig. 36) (Male — Table 32; Fig. 37).
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3.6.3. Comparison of partial sequences of the COI and EF-1o genes

The two morphological species, Cinara (Schizolachnus) obscura and
C (S.) pineti, were assigned to the same MOTU based on both partial CO/
and EF-1a sequences (Table 25). The p-distances between the COI sequences
of C. (S.) pineti and C. (S.) obscura range from 0,61 % to 1,06 % (Table 33).
This is less than 2 % considered to be the threshold between intra- and
interspecific COI sequence divergence (Foottit et al., 2009). The minimum p-
distance between the COI sequences of C. (S.) pineti and C. (S.) obscura is
equal to the maximum intraspecific p-distance of C. (S.) pineti (0.61 %). The
same tendency is also revealed by COI haplotype network (Fig. 39) The
interspecific differences between C. (S.) obscura and C. (S.) pineti EF-1a
haplotypes are smaller than the intraspecific differences between C. (S.)
obscura EF-1a haplotypes (Fig. 39).

DISCUSSION

This study revealed 6 species of the tribe Eulachnini new for Lithuania.
Four of them were recorded on intruduced host plants only: Cinara (Cinara)
kochiana on Larix decidua, C. (Cinara) neubergi on Pinus mugo, C. (Cinara)
pectinatae on Abies koreana and Eulachnus nigricola on Pinus nigra. After
discovery of these species in Lithuania, the northern limit of their known range
has moved northwards. Representatives of one species, FEulachnus
brevipilosus, were found on both native (Pinus sylvestris) and introduced (P.
mugo) plant species. This aphid species had been recorded previously both
northwards and southwards from Lithuania. One species, C. (Cupressobium)
smolandiae, recorded on native hos plant species (Juniperus communis). After
discovery of this species in Lithuania, the southern limit of its known range
has moved southwards. Six species have been recorded in at least one of
neighbours of Lithuania and are still likely to occur in Lithuania: C. (Cinara)
confinis, C. (Cinara) acutirostris, C. (Cinara) curvipes, Cinara
(Cupressobium) tujafilina, Eulachnus alticola and E. cembrae.

During this study, two aphid species were found on host plant species
where they had not been recorded yet: Cinara (Cinara) nuda on Pinus
heldreichii and C. (Cinara) piniphila on P. mugo. Representatives of three
aphid species were found on feeding sites not mentioned in the literature (Fig.
40). According to the literature (Binazzi and Scheurer, 2009; Albrecht, 2017;
Favret et al., 2025), C. (Cinara) nuda form colonies on parts of branches and
stems ranging in age from 1-2 years to 8§ years. During this research colonies
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of these species were also observed on young shoots. According to Binazzi,
Scheurer (2009) and Favret et al. (2025), C. (Cinara) kochiana inhabit the
lower part of stem and the base of older branches, as well as roots. In this
study, these aphids were newly detected on unusually young, 2 years-old, stem
and branch segments. Favret et al. (2025) and Dransfield, Brightwell, (2025)
mention that C. (Cupressobium) smolandiae inhabit stems at a height of 1—
2 m, and these aphids have also been recorded on thin woody stem segments.
In this research, they were also found on other parts of the plant at the root
collar, (about ground level) in June and on shoots in October.

Data provided in literature (Binazzi and Scheurer, 2009; Favret et al.,
2025) refer to the summer migration of C. (Cinara) piceae, C. (Cinara)
pruinosa, C. (Cupressobium) mordvilkoi, C. (Cinara) piceicola and C.
(Cinara) kochiana towards the subterranean parts of host plant. For the first
three species, the data obtained during this survey are consistent with this
information. In summer, these aphids were observed on above-ground parts in
June only, while in July-August they were only occasionally seen on aerial
parts in Lithuania. Representatives C. (Cinara) piceicola were seen on the
above-ground parts of all observed plants throughout the summer. However,
the underground parts of their host plants were not excavated during this
survey, so it cannot be assumed that none these aphids live there in summer.

According to Mamontova (2012), C. (C.) kochiana feed on underground
parts of host plants from May till September. On the other hand, Binazzi,
Scheurer (2009) state that these aphids may spend summer in above-ground
parts of trees. During this study, C. (Cinara) kochiana were seen rather
sporadically, in July—October 2017 and in June 2020 so there is too few data
to infer whether these aphids migrate underground. However, the new
information about their occurence on young (2 years-old) segments may lead
to assumption that these aphids, when they are not visible, can be not only on
underground parts but also at the top of trees.

In this study, C. (Cupressobium) smolandiae were observed on above-
ground parts of their host plants in May—June, and in September—October.
These aphids were also seen on the root collar in June. No aphids of this
species were found in July and August. This study suggests a possible
tendency of C. (Cupressobium) smolandiae to migrate to underground parts
of the host plant in summer. However, more research is needed to clarify
whether such migration is common in case of this aphid species.

Both morphs of the amphigonous generation (oviparous and male) of
C. (Cinara) piniphila and C. (Cupressobium) smolandiae, as well as the males
of C. (Cinara) pilosa, were not recorded prior to this study (Favret et al.,
2025). All these morphs were detected during this study (Fig. 41). The males
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of C. (Cinara) pilosa and C. (Cinara) piniphila were found to be alate, while
the males of C. (Cupressobium) smolandiae were apterous.

The author of this project has found apterous males of C. (Cinara)
brauni. This is new information for this species as Binazzi, Scheurer (2009);
Mamontova (2012); Favret et al. (2025) only mention alate males. However,
male dimorphism (both apterous and alate males may occur in the same aphid
species) is not new for the genus Cinara. Among the species recorded in
Lithuania, it is characteristic of C. (Cinara) kochiana, C. (Cinara) pini (Favret
et al., 2025), C. (Cinara) pruinosa (Heie, 1995; Favret et al., 2025) and C.
(Cupressobium) mordvilkoi (Durak, 2014).

The results of the phylogenetic analysis based on morphological and
biological characters reflect the older classification, where the current
subgenus Cinara (Schizolachnus) was considered as a separate genus
Schizolachnus (see Heie, 1995; Albrecht, 2017). Although Chen at al. (2016a)
had indicated that the species assigned to the genus Schizolachnus were
interspersed among species of the genus Cinara, the database ,,Aphids on the
World's Plants* (Favret et al., 2025) continued to treat Schizolachnus the
separate genus. In this database, the status of this group of species was
changed to the subgenus Cinara (Schizolachnus) only when the results of this
study (Havelka et al., 2020) supporting information provided by Chen at al.
(2016a) were published.

According to molecular phylogenetic studies, the subgenus Cinara
(Cinara) is not a monophyletic group. These results are consistent with those
of Meseguer et al. (2017) and Arnal et al. (2019) and support the suggestion
of Jousselin et al. (2013) that the subgenus Cinara (Cinara) requires
systematic revision.

Genetic analysis revealed two distinct species in the Cinara (Cinara)
pilosa, C. (C.) pinea and C. (C.) piniphila species complex. One of them
corresponds to C. (C.) pilosa. The other consists of 2 morphological species
which should be synonymised — C. (C.) pinea and C. (C.) piniphila. C. (C.)
pinea and C. (C.) piniphila have overlapping partial sequences of the CO/
gene with one haplotype shared by both morphological species (Fig. 23)

The identification keys provided by Heie (1995) and Favret et al. (2025)
are suitable to distinguish C. (C.) piceicola, C. (C.) pilicornis and C. (C.)
pruinosa apterous viviparae from Lithuania. However, the identification keys
presented in Binazzi, Scheurer (2009) and Dransfield, Brightwell (2025) can
be misleading due to inconsistent hair lengths (Fig. 46). According to Binazzi,
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Scheurer (2009), the longest hairs on abdominal tergites of C. (C.) pruinosa
are longer than 80 pum and those of C. (C.) piceicola are shorter than 80 pm.
However, the majority of individuals of C. (C.) piceicola measured in this
study had longer dorsal abdominal hairs (from 78 pm to 148 um, average
111 pm) and overlapped with the length of the aforementioned hairs in C. (C.)
pruinosa. According to Dransfield and Brightwell (2025), the length of the
longest hairs on the dorsal side of hind tibiae of C. (C.) pruinosa must be at
least 120 um, while those of C. (C.) piceicola must be shorter than 120 pm.
Most of the C. (C.) pruinosa measured in this study had shorter hairs (from
69 pm to 139 um, average 103 pm) and overlapped with the length of the
aforementioned hairs of C. (C.) piceicola.

Accorrding to analysis of partial sequences of the COI gene the aphids
Cinara (Cinara) piceicola, C. (C.) pilicornis and C. (C.) pruinosa collected in
Lithuania constitute three separate species. Although Lithuania is located in
Europe, which is situated in the range of the subspecies C. (C.) pruinosa
pruinosa, aphids from Lithuania seem to be more closely related to aphids
from Central Asia and Japan, which are situated in the range of the subspecies
C. (C)) pruinosa ezoana.

According to the analysis published by Jousselin et al. (2013), DNA
sequences of C. (C.) pilicornis correspond to three genetic clusters. The
inclusion of several COI sequences analysed therein to this study showed that
the cluster comprising the majority of the samples corresponds to C. (C.)
pilicornis collected in Lithuania. The status of the remaining two clusters was
revised due to incorporation of the COI partial sequences of C. (C.) piceicola
into phylogenetic analysis in this study. The COI sequence of sample 2769,
which corresponds to a distinct genetic cluster in the analysis carried out by
Jousselin et al. (2013), is consistent with the COI sequences of the C. (C.)
piceicola collected during this study (Table 28). It can be argued that this
sample was mistakenly assigned to the species C. (C.) pilicornis. The third
genetic cluster of C. (C.) pilicornis identified by Jousselin et al. (2013) is the
most interesting. From this cluster, partial sequences of the CO! gene obtained
from samples 2811 and 2826 from Kazakhstan were included in our study.
These sequences are more related to the COI sequences of C. (C.) piceicola
than to that of C. (C.) pilicornis from Lithuania (Fig.25). However, these
sequences from Kazakhstan correspond to a distinct genetic cluster (Table 27)
and differ from C. (C.) piceicola by 4,11 % to 4,57 % (Table 28). It is
appropriate to carry out additional studies concerning samples 2811 and 2826
from Kazakhstan to determine whether this is a separate species.
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The results of this study suggest that Cinara (Schizolachnus) obscura and
C. (S.) pineti seem to belong to the same species. Although there is no overlap
in the partial sequences of the COI gene between C. (S.) obscura and C. (S.)
pineti, their differences are in line with the intraspecific ones. Host plant range
and life cycles of these aphid species are also overlapping.

Contrary to partial sequences of the COI gene, partial sequences of the
EF-1o gene did not distinguish Cinara (Cinara) pilosa from C. (C.) pinea and
C. (C.) piniphila and they did not distinguish between C. (C.) piceicola and C.
(C.) pilicornis collected in Lithuania. In this case, the results based on COI
sequences are preferred. The partial sequence of the COI gene is routinely
used in the animal kingdom for so-called DNA barcoding, which is used to
identify species, to distinguish between cryptic species, and to assign
individuals to the same species that exhibit phenotypic plasticity or variability
during the developmental cycle (Rakauskas and Basilova, 2013; Lee et al.,
2017; Zhu et al., 2017).

CONCLUSIONS

1. During this study, all 22 species of the aphid tribe Eulachnini
previously detected in Lithuania were found, and 6 new species were detected.
A total of 28 species of this aphid tribe have been recorded in Lithuania. Of
these, 24 species belong to the genus Cinara: 18 to the subgenus C. (Cinara),
4 to the subgenus C. (Cupressobium), 2 to the subgenus C. (Schizolachnus).
The genus Eulachnus includes 4 species.

2. 4 species of the aphid subgenus Cinara (Cinara) in Lithuania are
classified as Pinus shoot feeders, 5 species as Pinus branch feeders, 1 species
as Picea shoot feeders, 4 species as Picea branch feeders, 1 speccies as Larix
shoot feeders, 2 species as Larix branch feeders, 1 species as Abies branch
feeders. 1 species of the subgenus C. (Cupressobium), is classified as
Juniperus shoot feeders, 2 species as Juniperus branch feeders, 1 species as
various Cupressaceae branch  feeders. All species of the subgenus
C. (Schizolachnus) and the genus Fulachnus are Pinus needle feeders.

3. A discovery of ovipara and alate males of Cinara (Cinara) piniphila,
alate males of C. (Cinara) pilosa, and ovipara and alate males of
C. (Cupressobium) smolandiae indicate that these species possess both
amphigonous morphs and seem to be holocyclic. The discovery of apterous
males of C. (Cinara) brauni has indicated that males of this aphid species can
be either apterous or alate.
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4. The subgenus C. (Cinara) is not a monophyletic group and is
interspersed with the remaining subgenera of the genus Cinara:
C. (Cedrobium), C. (Cupressobium) and C. (Schizolachnus).

5. Two separate species have been identified in the species complex of
Cinara (Cinara) pilosa, C. (C.) pinea and C. (C.) piniphila. One species
corresponds to C. (C.) pilosa and the other species consists of C. (C.) pinea
together with C. (C.) piniphila. C. (C.) pilosa is morphologically distinct from
the other species of the complex and constitute a distinct cluster of partial
sequences of the COI gene. The COI sequences of C. (C.) pinea and C. (C.)
piniphila do not distinguish; the differences in morphology and feeding sites
are ascribed to the intraspecific variability.

6. Cinara (Cinara) piceicola, C. (C.) pilicornis and C. (C.) pruinosa,
found in Lithuania, correspond to three separate species with distinct partial
sequences of the COI gene, morphological characters, life cycles and
specialisation on feeding site. According to partial sequences of COI, C. (C.)
pruinosa are more related to the subspecies C. (C.) pruinosa ezoana common
in Asia than subspecies C. (C.) pruinosa pruinosa common in Europe.

7. Cinara (Schizolachnus) obscura and C. (S.) pineti constitute the same
species according to partial sequences of the COIl gene. Their feeding
specialisation and life cycles overlap and morphological differences seem to
be intraspecific.
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PADEKA

Dékoju doktorantiiros studijy laiky darbo vadovui, Vilniaus universiteto
Gyvybés moksly centro Biomoksly instituto (VU GMC BMI) profesoriui
habil. dr. Rimantui Rakauskui ir konsultantei, §io instituto vyresniajai mokslo
darbuotojai dr. Jekaterinai Havelkai, uz vertingus metodinius patarimus ir
jzvalgas ruosiant darba. Sie Zmonés taip pat yra straipsniy $io darbo tema
bendraautoriai. Tyrimas finansuotas Lietuvos mokslo tarybos (LMT) 1éSomis
pagal projekta nr. S-MIP-17-50 ,,Centrinéje Europoje ant spygliuo¢iy augaly
gyvenanciy amary rasiy jvairovés ir ekologinés specifikos tyrimai®. Prof. R.
Rakauskas vadovavo projekta vykdziusiai tyréjy grupei, o dr. Jekaterina
Havelka projekto vykdymo metu i$skyré didziaja dalj Siame darbe panaudoty
COI ir EF-lo. geny daliniy seky. Dr. Jan Havelka i§ Cekijos MA
Entomologijos instituto pasidalino vertingomis jzvalgomis apie Eulachnini
tribos amarus ir morfologiniy tyrimy metodika, literattira bei kai kuriomis
medziagos rinkimo, apdorojimo ir analizés priemonémis. VU GMC BMI
Zoologijos katedros laborantas Mantas Adomaitis uztikrino sklandy darba
laboratorijose. Sios katedros doc. dr. Andrius Petrasifinas nufotografavo
amary mikroskopinius preparatus. Doc. dr. Artiiras Gedminas ir dr. Adas
Marciulynas i§ LAMMC Misky instituto, taip pat dr. Andrejus Stekols¢ikovas
18§ RMA Zoologijos instituto padéjo rasti tyrimui svarbios literattiros. Dékoju
Sio darbo recenzentéms, VU GMC BMI profesorei dr. Virginijai Podénenei ir
Gamtos tyrimy centro Ekologijos instututo vyresniajai mokslo darbuotojai dr.
Rasai Bernotienei, uz vertingas pastabas, leidusias reikSmingai patobulinti §j
darba. Taip pat dékoju VU, Vytauto DidZiojo universiteto, Klaipédos
universiteto ir Siauliy universiteto botanikos sody bei Dubravos arboretumo
administracijoms uz galimybe vykdyti tyrimus dendrologinése kolekcijose,
bei visiems, suteikusiems nakvyng¢ lauko tyrimy metu, ypa¢ Dovilei
Andriulionienei, Linai ir Ainiui Pivorams bei Giedrei Uzkurélytei. A¢iu tetai
Nijolei uz padrasinimg pasirinkti doktorantiiros studijas, zmonai Julijai uz
visapusiskg palaikyma, taip pat vaikams Viliui (g. 2018 m.), Lukui (g.
2020 m.) ir Sofijai (g. 2023 m.) uz priminima, kad gyvenimas susideda ne
vien i§ mokslo.
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