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Aporrectodea caliginosa Ha TeppuTopunm Poccumn
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T MepepanbHoe rocyaapcTBEHHOE GIOAKETHOE HayuHOe yupexaeHue «DeepabHbIil UCCIeoBATENbCKMI LIEHTP VIHCTUTYT LUTONOTAN 1 reHETUKM
Cunbupckoro otaeneHns Poccuiickon akagemmm Hayk», HoBocnbupck, Poccus

2 DepepanbHoe rocyfiapcTBeHHOE G1oKeTHOe 06pa3oBaTebHOE yUupexAeHye Bbiclero obpasoBaHna «OMCKUIA FOCYAaPCTBEHHbIN NeAarornyecknin
yHuBepcuteT», OMCK, Poccun

3 DepnepanbHoe rocynapcTBeHHOE BlofKeTHOE 06Pa3oBaTENbHOE yUPEXK/EHNE BbICILIETO 06pa3oBaHIsA «BoOTOACKNI roCyAapCTBEHHbIN
yHMBepcuTeT», Bonoraa, Poccna

4 DepepanbHoe rocynapcTBeHHoe GIOKETHOE yupeXaeHe HayKi HCTUTYT Gronorndeckux npo6nem Cesepa [lanbHeBOCTOUHOTO OTAENEHNS
Poccuinckon akagemnn Hayk, MaragaH, Poccua

5 YupexpaeHvie obpaszoBaHus «<BUTeOCKMIN rocyaapCTBEHHDIN yHuBepcuteT um. N.M. MawwepoBsa», Butebck, Benapycb

6 DepepanbHoe rocyapcTBeHHOE GIOKETHOE YupeskaeHMe HayKin VIHCTUTYT GU3NKO-XUMUIECKIX 1 GUONIOrMYeckux npobiem NoYBoBeeHNs
Poccuiickon akapemmn Hayk, MywmHo, Poccna

[loxpeBble yepBy Komnnekca Aporrectodea caliginosa — 06bluHble
obyTaTeNN MHOTMX @HTPOMOTEHHbIX N eCTeCTBEHHbIX OMOTOMNOB,
HepeaKo AOMUHAHTbI coobLlecTs. CUMTAETCA, UTO Ha TeppUTOPUM
Poccum BcTpevatoTca ABa nogsuga: A. ¢. caliginosa n A. c. trapezoides.

B nocnepHee BpemMa K 3TOMY KOMMIEKCY OTHOCAT 1 Buf Aporrectodea
longa. B ctatbe caenaHa nonbiTka 0606LWeHNA NonyyYeHHbIX MaTepu-
aroB O reHeTMYeCKOM Pa3HO06Pa3nn Ha3BaHHbIX TAKCOHOB YepBel,
cobpaHHbIX Hamu B Poccuu, a Takke B HEKOTOPbIX ToUuKax benapycu n
KasaxctaHa. MNopsupg A. c. caliginosa Ha Tepputopun Poccnn npefcTas-
neH AByMsA GUNOreHeTNYECKUMI IMHUAMU — BTOPOI 1 TPeTbel, Npu
3TOM MOCNEAHAA JOMUHMPYET (0Kono 73 % obpasLos). Kpome Toro,
NIMHWN UMEIOT Pa3fINYHYI0 PacNpPOCTPaHEHHOCTb: BTOpas 06HapyxeHa
NpaKTUYeCcKn Ha BCeN NCCIiefyeMon Tepputopum, TpeTba BCTpeyanach
B He6ONbLIOM KONMYeCTBe Touek Ha neprdepun o6cnefoBaHHoON
TeppuTopun. feHeTnYeckaa N3MeHUYNBOCTb YepBei BTOPOW INHUN
3aMeTHO BblLLE, YeM TPETbEW, @ BpEMA ANBEPreHLUN NOYTM B TPK pasa
6onblue. YacTb 06pasLoB, onpefeneHHbIX Mo CTENEHN MUTMEHTaLMN
KakK A. c. caliginosa, imena rannotun cox1 A. ¢. trapezoides; pe3ynbtatbl
aHanu3a afepHbIX NocnefoBaTeNbHOCTEN NOATBEPAUIN ANATHO3.
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Takum 06pasom, cTeneHb MUrMeHTaLMN y Ha3BaHHOTO MOABMAA MOXET
3HaunTeNbHO BapbUpoBaTb. Kpome Toro, fBa ob6pasua A. longa nmenn
nocnefoBaTenibHOCTU, AEHTWNYHbIE NoCnefoBaTeNbHOCTAM dunoreHe-
TUYeCKoM NHMKM 1 3Toro BUAa, N3BECTHON ¢ ceBepa 3anagHow EBponbl.
70 nepBble clyyan BbiABNeHWA B 3anagHo Cnbupum A. c. trapezoides

n A. longa. NMpusepeHHble AaHHble CBUAETENbCTBYIOT O TOM, YTO B PAAY
A. c. caliginosa — nuHus 2 - A. c. caliginosa — nuHua 3 — A. . trapezoides

n A. longa HabniopaeTcs CHUXKEHNE U FeHETUYECKOW N3MEHUVBOCTH

1 BCTPEYAEMOCTHU.

KnioueBble C/loBa: AOXKAEBbIE UEPBY; BUABI-KOCMONONUTbI; Lumbri-
cidae; Poccus; cox1; uMToXpomoKcugasa.

Earthworms of the Aporrectodea caliginosa species
complex are abundant in many anthropogenic and
natural habitats and often predominate in earthworm
communities. In Russia, there are two subspecies of
the complex, A. c. caliginosa and A. c. trapezoides; Apor-
rectodea longa was also recently mentioned as a puta-
tive member of the complex. In this study, we made
an attempt to review available data on the species
complex studied based on our collection from Russia,
Belarus, and Kazakhstan. The subspecies A. c. caliginosa
is represented in Russia by two genetic lineages, 2 and
3, the former being the prevalent (about 73 % of the
total sample). Additionally, these lineages have differ-
ent distributions: while lineage 2 was found in almost
all locations studied, lineage 3 was detected only in a
few samples from the periphery of the region studied.
The genetic diversity of lineage 2 significantly exceed-
ed that of lineage 3, and its estimated divergence time
was almost three times as high. A subset of individu-
als with pigmentation characteristic of A. ¢. caliginosa
contained cox1 haplotypes of A. c. trapezoides; analysis
of nuclear gene sequences confirmed this diagnosis.
Thus, pigmentation intensity in this subspecies was
demonstrated to vary to a significant degree. In addi-
tion, we analyzed two A. longa individuals from West
Siberia and the Urals; their cox7 sequences were identi-
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KAK UUTUPOBATb 3TY CTATbIO:

cal to those from the lineage 1 of this species from the
north of Western Europe. These are the first reports
of A. c. trapezoides and A. longa from West Siberia. On
the whole, both genetic diversity and abundance was
shown to decrease in the following series: A. c. caligino-
salineage 2 - A. c. caliginosa lineage 3 - A. c. trapezoi-
des and A. longa.

Key words: earthworms; peregrine species; Lumbric-
idae; Russia; cox1; cytochrome oxidase.
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0X/IEBBIE YEPBHU UI'PAIOT KJIFOUEBYIO POJIb B KHU3HH 1104~

BEHHBIX COOOIIECTB M BO MHOTOM OIPEJEISIIOT IPO-

JYKTUBHOCTH TOYB. B Hacrosiiee Bpemsi omucaHo
oxoio 4000 BumoB moxaeBbix uepseit (Hendrix et al., 2008),
13 KOTOPBIX Ha Tepputopuu Poccun Berpedaercs okoso 60
(Bceromnonora-Ilepens, 1997). [Ipu 3ToM 0000 BaskHOE 3HA-
YeHUE UMeeT HeOObIIIasi TPyIIa, COCTOAIAs U3 HECKOIBKHUX
JIECSTKOB BUAOB-KocMmoronutoB (Michaelsen, 1903; Hendrix
et al., 2006; Tiunov et al., 2006; Hendrix et al., 2008; Blake-
more, 2009, 2012). Cauraetcs (Hendrix et al., 2008), aTo 10
HayaJia ToJI0IeHa apeai ceM. Lumbricidae, BKITFO9aroIIero B
ceOst mprbnu3uTensHo 385 BUIOB, ObUI OrpaHUYEH TEPpHU-
TopHeii Ha fore 3anagHol EBpoms, He ToABEepraBIIeiics oe-
JICHEHHIO0. 3a TpeJesbl 3TOH 30HBI CMOTIIM BBIHTH BCETrO
b 0koj10 20, OOJBIIMHCTBO M3 HUX 3aCENWIN U JpYyrue
KOHTHHEHTB. OCOOEHHO CHIIbHBI U3MEHEHHS B COCTaBE CO-
OO0IIECTB JIOKAEBBIX YepBEH Ha 3eMJISIX, HAXOMSAIINXCS 10T
AQHTPOIIOI'€HHBIM BO3/EHCTBUEM, OJIHAKO B €CTECTBEHHBIX
MECTOOOMTaHUIX KOCMOIIOIHUTHI TAKKE 3a4aCTyIO BHITECHSIIOT
mectHbIe BUABI (Tiunov et al., 2006).

K aT0i1 rpyrnmne OTHOCUTCSI U KOMILIEKC BUIOB Aporrecto-
dea caliginosa Savigny, 1826. IIpencraBuTtenu ero BcTpeya-
I0TCS Ha BCEX KOHTHHEHTAX (32 UCKIIIOYeHHEM AHTapKTHIBI).
Hepenko yTBepkIatoT, 4To 4epBu KomIuiekca A. caliginosa —
caMble MHOTOYHCIIEHHBIE U YaCTO BCTPEUAOIINECS Ha CEllb-
CKOXO3STIICTBEHHBIX 3€MJISIX M JIyrax yMepeHHOM 30HbI [1ae-
apkruku (Pérez-Losada et al., 2009).

Kommnnieke 4. caliginosa BKiro9aeT B ce0st Y€THIPE TIOABAIA:
A. c. caliginosa Savigny, 1826; A. c. trapezoides Dugés (1828);
A. c. nocturna (Evans, 1946) u A. c. tuberculata (Eisen, 1874)
(Pérez-Losada et al., 2009). IlepBrie nBa BCTpe4aroTcs Ha
tepputopun Poccun (ITepens, 1979; Beesononosa-Ilepens,
1997). CnenyeT OTMETUTH, YTO B 3alaJHON JIMTEpAType Ha-
3BaHHbIE TAKCOHBI CIUTAIOTCS OT/ICILHBIMU BUAAMH, a B OTE-
4yecTBeHHOMU — monBuaamu (Beesonomosa-Ilepens, 1997; Pé-
rez-Losada et al., 2009). DTOT TaKCOHOMHYECKHUU BOIPOC
OKOHYATEIbHO HE Pa3pelIeH, U B IaHHOW paboTe Mbl IIPHHU-
MaeM OTE€YECTBEHHYIO CHCTEMY.

Moposiornueckue pa3anyus MeXAy MMOJABHIAMHU HE BCe-
rIa BeIpakeHsl 4ueTko. Tak, A. c. trapezoides n A. c. nocturna
MUTMEHTUPOBaHBI, a A. c. caliginosan A. c. tuberculata —uer;
IIPU 3TOM HEPEAKO BCTPEUAIOTCSl YEPBU C IPOMEKYTOUHOM
okpackoii (Pérez-Losada et al., 2009). Cuutaercs, 49T0 y
MPE/ICTaBUTEIICH BCEX YEThIPEX MO/IBU/IOB MOSICOK pacrioyara-

dunoreHeTnKa

©TCsI Ha OTHUX M TeX )K€ CerMEHTax, TeM He MEHee 3a4acTyI0
MO>KHO OOHApYXHUTh OTKJIIOHEHHS OT tuarno3a (Shekhovtsov
etal., 2016a). Paznuuns Mexxay MOJIBUIAMH KaCaroTCs TAKKe
(hopMBI 1 TTOTIOKEHUS TyOePTATHBIX BAJTUKOB, OJJHAKO OITHCA-
HBI pa3JINYHBIC TPOMEKYTOUHBIE BAPHAHTHI THX MIPU3HAKOB
(Pérez-Losada et al., 2009).

W3BectHO, 9TO st KOMIUIEKca A. caliginosa, Kak W Is
MHOTHX JIPYTUX BUIOB JIOXKIEBBIX YepBEl, XapaKTepHa BbI-
COKasi CKpbITast reHeTnueckast nsaMeH4nBoctTh (Pérez-Losada
etal., 2009; Fernandez et al., 2011a, 2012, 2013; Porco et al.,
2013; Shekhovtsov et al., 2016a). M. Pérez-Losada ¢ kosie-
ramu (2009) nokaszanu, 4yTo B Ipeaenax KOMIUIEKCa MOYKHO
BBIJICTIUTH JIBE BETBH, OJHA M3 KOTOPHIX BKIIIOYAET B cels
A. c. caliginosan A. c. tuberculata, Bropasi— A. c. trapezoides
u A. c. nocturna. Kpome T0ro, MOJIeKyIsspHO-TeHETHIECKHE
JTAaHHBIE JAf0T OCHOBAHMS OTHECTH K KOMIUIEKCY €Ile BH
A. longa (Ude, 1826), a Takxe, BO3MOXXHO, H HEKOTOPHIC
JpyTHe CpeIM3eMHOMOPCKUE BUABI posia Aporrectodea.

Amnanms kommuiekca A. caliginosa, mposeaennsiii R. Fer-
nandez ¢ komteramu (2012), B e0M MOATBEPIUT BBIBOJIBI
M. Pérez-Losada c xomuteramu (2009): npencrasutenu 4. lon-
ga TakXKe OKa3ajch ONM3KUMH POJACTBEHHUKaMH A. caligi-
nosa, xak n A. giardi (Ribaucourt, 1901) u Tpu Buga pona
Nicodrilus (N. monticola Ontenienta & Babio, 2002, N. fet-
ramammalis Ontenienta & Babio, 2002 u N. carochensis
Ontenienta & Babio, 2002). Bpems quBepreHINE BUIOB,
BXOJISIIMX B KOMILJIEKC, 110 JJAHHBIM aBTOPOB, IIPUXOUTCS HA
TUTHOTICH —KOHEI] MUOIICHA.

W3BecTHO, 4TO 111 MHOTHX BHJIOB JIOXKIEBBIX YepBEH Xa-
paKTepHO NPUCYTCTBHE HECKOJIBKUX CHIIBHO JIMBEPIUPOBAB-
X (GUITOTEHETHYECKIX JIMHUI, MOP()OIOTHIECKUE Pa3THINS
MEXTy KOTOPBIMH OOBIYHO HE BeIpaKeHBI. J{iist Buna A. longa
310 OBLTO NIOKa3aHo B padote (King et al., 2008); wis 4. c. ca-
liginosa n A. c. trapezoides — B ctatbsax (Pérez-Losada et al.,
2009; Fernandez et al., 2012). BemmunHa reHETHYECKUX pac-
cTostHUN 1o MuToXoHApHansHO! JIHK Mexny Ha3BaHHBIMU
JUHASIMHU COOTBETCTBOBAJA YPOBHIO MEKBHIOBBIX PA3INIHN
(okoio 10 %), a Ha (hUITOTEeHETHYECKNX JIEPEBDSX B ITPEAEIaX
KOMIUIEKCA JIMHUM OBLIM PACIOJIOKEHBI B CAMBIX Pa3HbIX
MecTax. Eciii OCHOBBIBAaTHCS JINIIIb Ha TAHHBIX MOJICKYIISIPHO-
TCHETUYECKOTO aHAJIM3a, TO 3TH (PUIOTCHETHYCCKUE JTHHUA
MO)KHO KBJIM(HUIIUPOBATH KaK BUJIbI-IBOMHUKH; TEM HE MEHEE
MOKa3aHO, YTO OHHM HEPENKO OOMTAIOT CHUMITATPUYHO U HE
MUMEIOT KaKHX-TN00 MOP(OIOTHUECKUX HITH SKOJIOTHYECKUX
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paznuumii. Kpome Toro, MarepuasnoB 1o pasjinuusiM MEXIy
SEPHBIMI TEHOMaMH1 00CYXJaeMBbIX JIMHUN HA HACTOSIINI
MOMEHT HE/IOCTAaTOYHO.

leorpaduueckas pacnpocTpaHeHHOCTh (QHUIIOreHEeTHYe-
CKUX JTUHHUU n3ydyeHa cinabo. Hanbomnee moapoOHbIe JaHHBIE
umerotes s A. c. trapezoides. R. Fernandez ¢ xomreramu
(2011a, 2013) nokasaiu, 4TO TOJBHJI BKIFOYAaeT B ce0s JIBE
(mitoreHeTHYECKNE TMHUN (KQXKIYI0 U3 KOTOPBIX MOXHO, B
CBOIO OYepe/lb, PA3/ICINTh HA HECKOIBKO TPYII), U TPAHUILY
UX PaCHpOCTPAHEHHOCTH MOXKHO [TPOBECTH MTPUOIU3UTEIBHO
o 42-i mapamienu. Vcxons U3 3TOTo, aBTOPHI 3aKITIOUHIIH,
YTO JIMHUS | MMeeT eBpOCHOMPCKUiL apeart, a TMHUS 2 — cpe-
JIN3EMHOMOPCKHH. DTOT BBIBOJI, OJTHAKO, MOXKET OKa3aThCs
MIPeX/IeBPEMEHHBIM, TaK Kak 3a mpenenamu Mcnanum nc-
CJIeIOBAHO Majio Toyek. KpoMe Toro, aBTophl MOKa3aiu, YTo
B OHACMHUYHBIX HOIMYJIALNUAX I'CHETHUYCCKOC pa3Hoo6pa3Me
3aMETHO BBIIIE, YEM B HHTPOAYLIMPOBAHHBIX.

3T0 MHEHHE IPOTHBOPEUNT 3aKitodeHuto D. Porco ¢ xome-
ramu (2013), koTopble u3ydanu psj BugoB ceM. Lumbricidae,
BKITIo4uas A. ¢. caliginosa, B 3am1aTHOEBPOIICHCKIX U CEBEPO-
aMEpHKaHCKUX nonyssinusx. [loxydeHnbie nMu MaTepHatbl
B 1I€JIOM CBHUJIETEJIBCTBYIOT O TOM, YTO FEHETHYECKOE pPa3HO-
o0pasne 3HIEMUYHBIX M WHTPOAYIIMPOBAHHBIX IOITYIISIINI
cpaBHUMO. CIeayeT OTMETUTb, YTO BBIBOJBI HY)KIAIOTCS B
HEKOTOPOM YTOYHCHUH, TaK KaK BEIOOPKU ObUTH HEBEIHKH U
SHJEMUYHOCTh €BPOMEHCKUX MOMYISIUNA MOXKET BBI3BIBATH
COMHEHHE.

B npenenax A. c. caliginosa aBTopbl OOHAPYXHIU TPH
(unoreneTnyeckue muHNA (B padborax (Pérez-Losada et al.,
2009; Fernandez et al., 2012) 65110 yOMsIHYTO JWIIB IBE).
Jlunus 1 Bctpeuena tonbko B EBpore u, ckopee Bcero, npej-
cTaBisieT co0oil Kakoi-To OIM3KOPOACTBEHHBIN BuA. s
JMHUM 2 OBUTO XapaKTepHO HEKOTOPOE CHI)KCHHUE TeHeTHYC-
CKOTO pa3Hoo0Opa3usi B AMEpHKE 10 CpaBHEHUIO ¢ EBporoit,
JUIsl TMHUM 3 — OAMHAKOBO BBICOKHI yPOBEHb T€HETHUECKOTO
pasHo00pasus.

Hama rpynna ucciienoBana nonynsiuuu A. c. caliginosa
n3 pasHbix pernoHoB Poccum (Shekhovtsov et al., 2016a).
B nameii BeIOOpke ObuTa 0OOHapyXeHa NPEUMYIIECTBEHHO
(buoreHeTHYeCcKast JMHUSA 2 TIOBUA, B TO BPEMs KaK apeat
muHAN 3 OBIT CHIIbHO orpaHmdeH. Kpome Toro, muHus 2 BO
BCEX pErHoHax, BKirodas Jlansauii BocTok, nMeeT oquHaKoBO
0oJIbIIIOE TeHETHYECKOE pa3HOO0pa3ue, Toraa Kak B JIMHUH 3
OHO 3aMETHO CHIKAETCS C 3amajia Ha BOCTOK. Takum 00pazom,
Ha3BaHHBIC (PHIIOTCHETHYECKHE JIMHUM A. ¢. caliginosa nMeroT
COBEpIICHHO pa3Hylo reHoreorpaduo, XoTsi HUKaKuX MOop-
(hosoTMUECKUX MM SKOJIOTHUECKHUX Pa3Indnil MEXy HUMHU
HE N3BECTHO M BCTPEUAIOTCSl OHM 3a4acTyI0 CHMIIATPUYHO.

B Hacroseit padore nmpoaHagM3MpOBaHbl MOJTy4YEeHHbIE
HaMU 1 JINTEPaTypHbIE JaHHbIE [0 TeHETHKE MPE/ICTaBUTENEH
xomriekca A. caliginosa na tepputopun Poccun, benapycu
n Kazaxcrana.

Matepwuanbl n metogbl

Komnexkuus A. caliginosa codpana B 2011-2016 rr., oHa
XpaHHUTCs B 1a00paTOpUM MOJEKYISIPHBIX OMOTEXHOIOTUI
NIul" CO PAH (HoBocubupck). Toukn cOopa nokasaHsl Ha
puc. 1. YUepseit pukcuposaiu 96 % sranonom. J{is BeiaeneHus
JIHK ucronp30Baiv HECKOJILKO XBOCTOBBIX CETMEHTOB OCOOH.
Beinenenne JIHK mpoBonui ipy oMoty Habopos (hHpMbI
376
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BioSilica (HoBocuOupck) B COOTBETCTBHU C ITPOTOKOJIOM
MIPOU3BOJUTEIS.

[ocnenoBarensHOCTH (pparMeHTa MUTOXOHIPUAITBHOTO T'e-
Ha IIUTOXpOMOKcu1asbl 1 (cox!) ammmuduIpoBaim npy no-
Mol yHUBepcanbHBIX paiiMepoB LCO1490m (5'-TACTC-
AACAA-ATCAC-AAAGA-TATTG-G-3") (Folmer et al.,
1994, ¢ momuduxanusimu) nu COI-E- (5'-TATAC-TTCTG-
GGTGTCCGAA-GAATC-A-3") (Bely, Wray, 2004). Hc-
TMIOJTB30BAIIH CIEAYIOMMHA npodmib aMIuUKanu: 2 MUH
mipu 94 °C; 35 nukinos: 20 ¢ ipu 94 °C, 20 ¢ ipu 55 °C, 50 ¢
npu 72 °C; 5 muH ipu 72 °C.

Juis avmmrdukanun ¢pparMenTa resa rucrona H3 mpume-
HsuH yHUBepcanbHble paiimepst H3a-F (5-ATGGC-TCGTA-
CCAAG-CAGAC-VGC-3') u H3a-R (5'-ATATC-CTTRG-
GCATR-ATRGT-GAC-3’), B3siTeIe n3 pabdots! (Colgan et al.,
1998), co ciemayromum npoduiieM aMILTAPHUKAIIN: 2 MUH [TPU
94 °C; 5 mmxios: 20 ¢ mpu 94 °C, 20 ¢ mpu 45 °C, 50 ¢ pu
72 °C; 30 nuknos: 20 ¢ npu 94 °C, 20 ¢ mpu 53 °C, 50 ¢ npu
72 °C; 5 muH nipu 72 °C.

CekBeHNPOBaHNE MOTYYEHHBIX (PPArMEHTOB IPOBOIMIN
npu momomn Habopa BigDye 3.1 (Applied Biosystems). Ka-
MUUIIPHBIN A1eKTpodope3 ObLT BBINOIHEH B KosiekTHBHOM
nenTpe ceksennpoBaans CO PAH (Hosocubupck). Pyunyio
00paboTKy MOIyYEHHBIX MTOCIIEOBATEILHOCTEN MTPOBOIUIN
B nporpamMme Chromas. BeryuciieHre rarioTHIINYecKoro
U HyKJICOTHIHOTO Pa3HOOOpa3Hs M aHAJU3 paclpeeiIcHuUs
TIOTIApHBIX 3aMEH BBINTOJIHEHB! B rporpamme Arlequin v.3.1
(Excoffier et al., 2005).

Jia aHanm3a MaHHBIX OBUIM B3STHI MOCIENI0BATEIbHO-
ctu coxl A. c. caliginosa, orryOIMKOBaHHBIE B HAILIMX TIPE/IbI-
nymux paborax: KP789177-KP789310, KF471787-92,
KF471831-KF471842 (Shekhovtsov et al., 2014a);
KF471778-KF471786, KF471793-KF471830, KF471843—
KF472049, KU358729-KU358873 (Shekhovtsov et al.,
2016a). Kpome Toro, mccimemoBaHHasi BEIOOpKa BKIIIOYAa
B cels mocienoBarenbHOCTH U3 crareit (Porco et al., 2013;
Martinsson et al., 2015).

Pesynbratbl 1 06cyKaeHne

B xo71e paboThl cekBeHUpOBaHO 125 mocienoBarebHOCTEH
nmpencTaBuTeneit kommiekca A. caliginosa, a 436 B3ATO U3
HaIIMX Npepaynmx padot. B Beidopke ¢ Teppuropun Poc-
CHH U COMPENEeNbHBIX rocynapcts 460 ocobeit OTHOCHUIIHCH K
MHUTOXOHApPHAIBHON TiHMH 2, a 90 — k uann 3. Kpome Toro,
i A. c. caliginosa ananmu3upoBaIn U BBIOOPKY, BKIIFOYAIO-
Y0 B ce0sl HApsy ¢ YKa3aHHBIMH BBIIIC MTOCIIC0BATEIIb-
HOCTSIMU €Ille U MaTepualbl 3apyOeKHbBIX HCCIIE0BaTENEH.
Ora norHast BRIOOpKa cocTosia u3 496 mociiefoBaTeIbHOCTEH
¢uiorenernyeckoid uHuK 2 u 180 mocnenoBarenbHOCTEH
JTUHAN 3.

OOHapy>xeHo, 4TO JIMHUS 3 Ha TEPPUTOPHUU HAIEH cTpa-
HBI BCTpEYAeTCs 3HAYUTEIBHO pexe JNUHUU 2. B Hamei
BBIOOpKE OHa cocTapisuia Jumb 16.4 % ot obmero uncia
ocobeit 4. c. caliginosa. Apean ee Takke 3aMETHO MEHBIIIE,
4YeM JIMHUK 2: U3 puc. | BUJHO, YTO OOJIblIas YacTh YepBeil
9TOi MMHUM coOpaHa Ha mepudepun Hamel BEIOOpKH. boee
TOTO, B Tpe/iesiaX KaXJIO0H M3 NMPOoaHaIN3UPOBAHHBIX TOYEK
coopa (3a uckiouenueM I. [lerponasnoscka-Kamuarckoro)
TUHAA 3 BCTpedajach COBMECTHO ¢ nuHuel 2. [lokazarenn
TCHETHYECKONH M3MEHYMBOCTHU JIMHUU 3 3aMETHO HIDKE (CM.
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Puc. 1. Toukn c6opa 06pasLoB A. ¢. caliginosa.

B Kpy»Kkax: 6enbiii UBeT — GunoreHeTnYeckas IMHUs 2; cepbin — INHUA 3; NIOWaAmN CEKTOPOB MPOMOPLMOHabHbI COOTHOLLEHUIO YKca

06pasLoB..

leHeTnYecKoe pa3Hoobpasvie BbIGOPOK NpefcTaBuTenei Komnnekca A. caliginosa

MpepcTasutenb N n

A. c. caliginosa L2 460 50
Acca/,gmosango ................................ 10 ..........................
Actmpezmdesug .................................. 1 .............................
A/ongaz ................................... 1 .............................

MpumevaHwne. N — uncno o6pasLoB, N — YACO FaMOTMMNOB, S — YNCIO0 NONMMOPHBbIX caliToB, h (SD) — rannotTunmueckoe pasHoobpasue (CTaHJaPTHOE OTKIIO-

HeHue), pi (SD) — HyKkneoTMAHOe pasHoobpasve (CTaHAAPTHOE OTKIOHEHMe).

tabnuiy). CiieyeT yTOYHUTh, YTO B benapycu BbISBICHO B
00111el CI0KHOCTH BOCEMB TaIlJIOTHIIOB, TOTJA KaK BO BCEH
aszmarckoi yactu Poccum — Beero Tpu.

OTyacTH 3TH pa3Iuyuusi MOXKHO OOBSICHUTB TE€M, 4TO 00JIb-
mrast 9acTh 00pa3noB coOpaHa B BOCTOYHBIX paiOHaXx, e
(unorenernyeckast TMHUA 3 peaka. TeM He MeHee BKIIIOUCHHUE
B BBIOOPKH I10CJIE/I0BATEIBHOCTEH N3 3apyOeKHBIX ITOIYIISIINHA
CYILIECTBEHHO HE M3MEHMIIO COOTHOLICHNWE I'€HETHYECKOH
M3MEHUYMBOCTH JTUHUH. Tak, mapameTp T, MoaydaeMblid IpH
aHaJIM3€e IONApHBIX 3aMEH W OLCHMBAIOLIMI BpeMs JUBep-
TeHIINU MEX/Ty BEIOOPKAaMH, /TS TIOTHOHN BEIOOPKH JINHUH 2,
BKJIIOUABILICH B ce0s1 M BCE IOCTYIHBIC 3apyOeKHBIe 00pasIpl,
cocrapisin 11.889 (unrepBan 95 % BeposrHocTu 5.990-
15.543), a nnsa nuamm 3 — 3.988 (1.750-5.352). 3navuenust
3TOTO MapameTpa MPOIOPIMOHAIBHBI BO3pacTy JIMHNH. Ecin
MPUHSTH OLEHKY CKOPOCTH MOJICKYJISPHBIX YacoB PaBHOM
2.4 % na nykneorun Ha MwuinoH jaet (Ferndndez et al.,
2012), a cpok *u3HHU MOKoJeHus — 1ByM rogam (Illamkos,
2016), To Bpemsi TUBEPTECHIINHU JIMHUU 2 MOKHO OLEHUTH KaK
753 TteIC. NET (379-984 ThIC. NeT), uHUM 3 — 253 ThIC. JIET
(111-339 THIC. TET).

dunoreHeTnKa

MeHbl1ast BCTPE4aeMOCThb JIMHUK 3 MO CPaBHEHHIO C JIU-
HUEH 2 00ycIOBIeHA, BEPOSTHO, MEHBIICH YUCIEHHOCTHIO
MHTPOyLIUPOBAHHBIX 0COOCH, YTO BENIET M K YMCHBIICHHIO
reHeTHYeCcKoro pazHooOpasus. Kpome Toro, paccenenue au-
HUH 3 Ha BOCTOK OBIJIO HE IIOCTETIEHHBIM, a CKAUKOOOPa3HBIM,
0 4YeM TOBOPHT NPUCYTCTBHE ec B 3amagHoi Cubupu mpu
MIOJIHOM OTCYTCTBHH B Halllel JOBOJILHO OOIIMPHOI BEIOOpKE
¢ BocToka Bocrouno-EBponeiickoii paBHUHBI U Ypaina.

[NocnenoBarenbHOCTH cox] IEBSITH 00PA3LIOB U3 YETHIPEX
TOYEK (pucC. 2) OKa3aIUCh UACHTUYHBI OJJHOMY U3 TAIUIOTUIIOB
A. c. trapezoides w3 pabotsl (Ferndndez et al., 2011a), a umen-
HO KJIOHY 8, OTHOCSIIEMYCsl K (PHIIOT€HETHIECKOH JIMHUY 1,
rpynne C. JIuaus 1, B ominyue oT IMHUM 2 3TOT0 MOABUAA, TIO
MHeHuro aBTopoB (Ferndndez et al., 2011a), mveet eBpocnOup-
ckuif apeai, a rpymnma C Oblia oOHapykeHa Ha fore @paHunu
u B [lonbuue. JIas 3T0M IMHUM XapaKTEPHO BbICOKOE F'EHETU-
yeckoe pa3HooOpasne, B TO BpeMs Kak B Hallleil BRIOOpPKE,
HECMOTPsI Ha 3aMETHOE PACCTOSTHIE MEX/Iy reorpadpuiecKuMu
TOYKaMH, OOHAPY)KEH JIMIIb OJIUH BAPHAHT I10CIIEI0BATEb-
HoCTH cox /. Cka3aHHOE MOXKET CBHETEIBCTBOBATE O TOM, UTO
IIPU PACCENeHNH A. c¢. trapezoides Ha BOCTOK MPOHUCXOINIIO
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Puic. 2. Touku c6opa A. c. trapezoides (1) n A. longa (2).

3aMETHOE YMEHBIIIEHHE TeHETHUECKOTO Pa3HO00pasusl, aHaAIOTHYHO BBISIBICHHOMY
Jutst iuHud 3 A. c. caliginosa.

Y Bcex yepBeH, 0 FTeHeTUIECKUM JJAHHBIM OTHECEHHBIX K A. ¢. trapezoides, 0T-
CYTCTBOBaJIa MUrMeHTams. boiee Toro, Bo Bcex cirydasx 0coOM 000MX MOJBH/IOB
ObLTM OOHAPY)KEHBI CUMITATPHYHO M HUKAKUX MOP(OIOrHYeCKUX Pa3InIUi MEXKILY
co0oif He nmenu. [IpucyTcTBHE TAIIOTHIIOB A. c. trapezoides MOTIIO O3HAYaTh
Kak JICHCTBUTEIBHYIO CHMITIATPHIO JIBYX MTOABMIOB, Tak M nHTporpeccuto Mt JHK
OT OJIHOTO MOJABHAA K Jpyromy (Ciy4au npennonaraeMoil ruOpuau3aul Mexy
BUJIAaMH M OTCYTCTBUS PA3IHUMNA MEXKIY SIIEPHBIMA T€HOMaMH IIPH CHIIBHO pa3-
mraarormxes MTJJHK BeTpedatores mepenko) (Shekhovtsov et al., 2014b, 2016b;
Giskaetal.,2015; Martinsson et al., 2016). 3ameTim, 4to A. ¢. trapezoides sBiseTCS
MapTEeHOTeHETHYHBIM, B OTIHYHE OT A. c. caliginosa (Omodeo, 1952; Tapbap u
Ip., 2007), HO MeX/y pa3IN4YHBIMHU €0 TOMYJSIIUSMH CTEICHb Pa3BUTHUS I0JIO-
BOW CHCTEMbI MOXKET BApPbUPOBATh OT MPAKTHUYECKH MOJIHOLIEHHON JI0 MOJIHOCTHIO
nereHepupoBasieil (Fernandez et al., 2011b), T.e. BepoITHOCTH XOTS OBI peIKOTO
oOMeHa TreHaMU MEXIY 3THMH HMOJIBUIAMH B ITPOIUIOM HCKIIOUNTH Helb3st. Jlis
TOrOo, ‘lTO6bI BbISICHHUTDB, KaKasd M3 3THUX T'UIIOTE3 BEPHA, Mbl IIPOCCEKBCHUPOBAJIN
SIEpHBIC TTOCIIENOBATENIFHOCTH TeHa THcToHa H3 y HekoTophIx 00pas3moB U 00-
Hapyxmm, 4ro naeHTnukanus no MT/IHK coBmamaer ¢ TakoBoii 1o siaepHbIM
reHam. Takum 00pa3oM, HEUIMEHTUPOBAHHBII A. . trapezoides eHCTBUTEIEHO
BCTPEYAETCS] CHMIIATPHYHO ¢ TUHUEH 2 A. c. caliginosa. Kpome Toro, HaliilecHHbIE
Hamu Ha riowazaxe Bosie tery UL ul" CO PAH npencraButenu 3Toro noasuaa —
nepBast Haxojka ero B CuOupH.

Tak xax M. Pérez-Losada ¢ kommeramu (2009) u R. Fernandez ¢ xomneramu (2012)
otHecnH A. longa k xoMIuiekey A. caliginosa, Mbl TaK)Ke TPOTCHOTUIIMPOBAIH 1B
o0pa3sia Toro 4epBs u3 okpecTHocTe Omcka u KpacHokamcka (cM. puc. 2). 13-
BECTHO, YTO B MPEEIaX JAHHOTO BU/IA BBIACICHBI IBE MUTOXOHIPHAIbHBIE (DHIIO-
reHernueckne muHIK (Martinsson et al., 2016). Ananm3 pubocoMabHBIX crieiicepoB
Y TUCTOHOBBIX T€HOB, OJTHAKO, TI0Ka3aJl, YTO Ha YPOBHE SAEPHOTO TeHOMa Pa3INIHs
MEXy STUMH JINHISIMHA TIPAaKTHIeCKH He BhIpakeHsl (Martinsson et al., 2016).

O0a Hammx o0pa3ia UMeIH UICHTUYHBIC TTOCIIeI0BAaTEIbHOCTH CoX [, KOTOPBIC
OTHOCHWJIMCH K JuHHMH 1 A. longa. I/ISBCCTHO, 4TO 3Ta JIMHUA UMCCT 3HAYUTCIIBHO
Gosiee OrpaHMYEHHYIO PACTIPOCTPAHEHHOCTD M0 CPABHEHHIO C JIMHKEH 2 1 10 CUX
nop Obl1a 0OHapyskeHa auib B Bennkoopuranun, Hopsernn, [Isenun 1 Kanaze.
Taknum 00pa3oM, HalllK JaHHBIE 3aMETHO PACIIUPSIOT €€ apeal.

Haubornee akTyansHON Ha JaHHBIH MOMEHT CBOJIKOH TTO TOXKIEBBIM UepBsiM Poc-
CHH MOJKHO, O€3yCII0BHO, Ha3BaTh MOHOTpaduio «Jloxnesbie uepsu daynsl Poccun:
KagacTp u onpezaenurens» (BeeBomonosa-Ilepens, 1997). B atoit pabote 4. c. ca-
liginosa B 3anagHoit CHOMPH OTHECEH K CHHAHTPOITHBIM BHIaM M OTMEYEH JINIIIb
B HEMHOTHX TOYKax. [Ipoune cousieHpl KOMIIEKCA HE OTMEUEHB! HU B 3arajHon
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Cubupu, Hu Ha Ypane. B nacrosiee
Bpems A. c. caliginosa na1ore 3amagHoN
Cubupu — OTMH U3 caMBbIX pacnpocTpa-
HEHHBIX JIOXKJEBbIX 4YepBel BOIM3H
OONBIIIX TOPOIOB, I7Ie OH OOBIYECH HE
TOJIBKO HA IMOJIAX U B OTOPOJax, HO ¥ BO
MHOTHX €CTeCTBEHHBIX Omoromnax. Ta-
KHM 00pa3oM, MO>KHO TIPEZIIoarars Cy-
IIECTBEHHOE PacHINPEHHUE apeaioB BCeX
[IpeICTaBUTEIICH KOMILIEKCA Ha BOCTOK.
MaioBepoaTHO, YTOOBI 3TN OaHATBHBIE
1, KaK TPaBHII0, MaCCOBBIC BH/BI ObLIN
MPOIYIIEHbI CHENUAINCTAMHU, OIHAKO
HEIb3s1 UCKIIOYNUTh 3TY BO3MOKHOCTb,
MTOCKOJIBKY HCCIIeJIOBaTeNIel U, COOT-
BETCTBEHHO, IyOnukanuii no Cudupu
B IIEJIOM HEMHOTO.

3ameTnm, 4TO B JaHHOH paboTe mpu-
BeJ/IeHbI NepBble Haxouku A. c. caligi-
nosa nns Maraganckoil u EBpelickoii
aBTOHOMHOI1 oOnacteid, a A. ¢. trapezo-
ides n A. longa — nyst Sanagaoit Cubu-
pu (cm. puc. 1, 2). Kpome Toro, 4. ca-
liginosa HEyCTaHOBICHHOTO MOABH/IA
00HapyXeH HaMH B OKPECTHOCTSIX
. XabapoBcka, HO HE HCIIONB30BaH B
TeHETHYECKOM aHaJIH3e.

Takum 00pa3om, M3BECTHBIH paHee
apeayl mpeJCcTaBUTENCH KOMIUIEKca
A. caliginosa 3aMETHO pacIIMpEH.
B psany A4. c¢. caliginosa nuaus 2 —
A. c. caliginosa muaus 3 — A. c. tra-
pezoides n A. longa nabmogaercs
YMEHBIICHUE U TeHETHYECKOr0 Pa3Ho-
00pasust, ¥ YaCTOThI X BCTPEIAEMOCTH.
Koneuno, MaJblif 06beM BEIOOPKH 00Y-
CJIaBJIMBAET COKpPAIIEHHE ITeHETHUECKO-
ro pa3HooOpasus. Tem He MeHee MOXKHO
TIPEAIIOIaraTh, YT0 UMEHHO Pa3JIMUKe B
YHCJIE YCIEUIHBIX COOBITHI UHTPOIYK-
LIUM TIPUBEJIO K HAOIIOAAEeMOH pasHUIle
BO BCTPEYAEMOCTH TPEICTABUTENCH
KOMILJIEKCA M B MX FC€HETHYECKOM pa3-
HOOOpa3uu.

bnarogapHoctn

Pabora nojyepxana OromKeTHBIM (U-
HaHcupoBaHueM (poekT Ne 0324-2016-
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cxoit ®enepaunn MK-6685.2015.4.
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