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HOoNVYJAIMNOHHO-PEHETUYECKUE OCOBEHHOCTU IEPEBBEB
PINUS SYLVESTRIS L. B YCJIOBUAX TEXHOI'EHHOTI'O 3AT'PA3HEHUSA
IOI'0O-BOCTOKA YKPAUHBI

Pinus sylvestris L., unaexc GOpMbl MIMIIKH, TETEPO3UTOTHOCTD

Jl7is BBISICHEHUSI TEHOTUIIMYECKOTO COCTaBa MOMYJISIHA Y IPeBECHBIX MOPOJ B Ka4eCTBE
(heHONPU3HAKOB UCHOJIB3YIOT YCTONUMBBIE MOP(ONPU3HAKU C HU3KOH M3MEHYMBOCTHIO IOJ
nerictBueM (axktopoB cperasl [8, 11]. ¥V XBOWHBIX CTpOEHUE KOPBI CTBOJIA, TUITHl BETBICHUS
no0eroB, (opMa MIMIIEK W CEMEHHBIX 4YeIlyid, OKpacka CEeMsSH MOTYT ONpPEACISATHCS
TeHETHYECKUMHU 0COOEHHOCTAIMU pacTeHn . OTHOCHUTENbHBIEC pacyeTHBIC TOKa3aTeN! (MHIEKCHI ),
KOTOPBIE XapaKTepU3yIOT, Harpumep, (Gopmy, TPOMOPIUIO WK IPYTHe 0COOEHHOCTH OPTaHOB
pacTeHHil WM UX YacTel, UMEIOT MEHBIIYI0O U3MEHUYMBOCTb, YeM HCXOAHbIC MPU3HAKH WIIH
nyumue nuddepermupyromne cBoiictsa [S]. st XBOWHBIX MOPOA U3BECTHBI UCCIICIOBAHUS
(OpMBI MIMIIKHA B CBSA3HM C BOIPOCAMU TOMYJSIIUOHHON M BHYTPUBHUIOBONH M3MEHYHBOCTH U
cucremaruku [9, 10, 12].

Wunexc Gopmel mummku (MUPL) cocusl oObikHOBeHHOU (Pinus sylvestris L.), KOTOpbIi
cy1abo u3MeHsieTcs B MeTamepax (popMbl KpOHBI IEpeBa, XapaKTepU3yeT KOHKPETHOE JepeBO U
OCTaeTcs CTA0MIBHBIM Ha IPOTSKEHUH BCEH ero )KM3HH WK JUIUTEIHHOT0 IEPHUOo/ia OHTOTeHE3a,
HE 3aBHUCHUT OT SKOJIOTUYECKUX YCIOBUU U OT reorpaduueckoro mojaoKeHHs HacaxaeHuu [3].

[{enp Hamen paboThl — MACHTU(DUKALMS U aHATU3 paclpeAeIeHu MNIIEK U JIePEBbEB
P, sylvestris o xinaccam U®III B yca0BUSIX TEXHOT€HHOTO 3arpsI3HEHNUS HA F0T0-BOCTOKE YKPANUHBI
U OIIpENIETICHUE TEHETUYECKOM CTPYKTYPBI B TPYIIIIAX AepeBbeB, pasznudaromuxcs no NI

W3MeHYnBOCTh pa3MepoB ImHIIeK P. sylvestris u3ydanu B TpeX CyONMOMyNsIUsAX Ha
79 mpoMapKUpPOBAHHBIX IEPEBbSIX, MOBTOPHOCTh BCEX H3MEPEHUN U OLEHOK — Oblia
necstukparHoil. [Ipodusie mmomanu A, b, I' ynanensr coorBerctBenHo Ha 300 M, 2 u
15 KM OT XMMHYECKUX KOMOMHATOB MO NMPOU3BOACTBY a30THBIX ynoopenui 1O “Azor*
u 3aBoma “Crexmomnnactuk™ r. CeBepomonenka Jlyranckoir obmactu. Jleca mpeacTaBisitoT
YHCThIE COCHSKU OCcTaTouHbIX 00poB KpemeHnckoro sneca, IV kmacca Bozpacta. MHoronetHue
uccinenoBanus (1988 — 1990 rr. [6], 1995 — 1997 rr.) unAMBHIYaIbHON H3MEHYUBOCTH Pa3MEPOB
mmiek P, sylvestris TIO3BOJUIN BBIIEIUTH IEPEBbS U OObEIUHUTH UX B TPYMIIbI, CTAOUIBHO
pasnuyaromuecs U3 roja B rof 1o GopmMe MHUIICK. Y KaKI0H MHUIIKK u3Mepsuid 1auny (L) u
Hanbonemmit quametp (D). Uanekce popmer kaskaoi mwmky (D/L) u cpenHuii MHIEKC Kax10To
nepesa onpenaersiiu mo meroauke C.A. Mamaesa [7]. Beigenenue KiaccoB 1o HHICKCY (pOpMBI
ke (MOIIT) cnocobcTByeT BIIOMHE 0IHO3HAYHOM OLIEHKE 1epeBheB. JItoboe nepeBo mo DI
BCErJ1a MOXET ObITh OTHECEHO TOJBKO K OJTHOMY U3 TpeX Ki1accoB. [103ToOMy 5TH HHAEKCH MOTYT
paccmarpuBarbcst HaMH Kak (peHbl. MeTo n3ydeHus NOMyIaIUOHHON CTPYKTYphI P. sylvestris
no M®II mo cymecTBy SBISETCS YacCTHBIM BapUaHTOM MeToja MOP(POPU3NOIOTHICCKUX
MapkepoB [8].

W3yuenne  reHetmueckoro  pasHooOpasust P sylvestris ~ TpPOBOAWIM  METOIOM
ANEKTPOPOPETUYECKOTO aHaNINU3a H30(EPMEHTOB B MOJHAKPUIAMUAHOM reje. DepMeHTHI
SKCTPArupoBaIM W3 TalNIOUJHBIX SHAOCHEPMOB CEMSH, TMCTOXMMHUYECKOE IPOSBICHUE 30H
AKTUBHOCTH (PEpMEHTOB MTPOBOJIMJIIM 110 CTAHIAPTHBIM METOIUKaM [4].
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JU11s1 OLIEHKH yPOBHSI TEHETHUECKOT0 pa3HO00pa3 sl HCIOIb30BAIH CIICAYIOIINE ITOKA3aTeIH:
IPOLEHT TIOTUMOPPHBIX JIOKYCOB npu 99%-nom kputepun (P, ), cpeanee uncio amnesei Ha
nokyc (A), cpennue nokasarenu Habmonaemoi (H,) n oxunaemoit (H,) rerepo3surorHocTei.
CTpyKTypy U CTENEeHb T'€HETHYECKOTO Pa3HOOOpa3Hs UCCIEI0BANU, UCTIONb3Ys KO (UIIMEHT
uHOpuannra F- craructuku Paiita (F ) n remernmdeckyro aucranuuioo M. Hes (D) [13].
CXO0/1CcTBO aJUIEIBHOTO M TEHOTUIIMYECKOTO COCTaBa B IpyNaxX pacTeHUN U MEXBbIOOPOUHYIO
reTepOreHHOCTh YacTOT aJUIeNIei ¥ TEHOTUIIOB OLICHUBAIIN 110 KPUTEPHIO )°.

Cornacno metonuke C.A. MamaeBa, nepeBbs P. sylvestris TpynnmupoBaan Ha TPH Kjacca
no UPII: < 0,45 — nepeBbst ¢ y3kokoHycoBuaHbIMHU ImmmkamMu (YK) u 0,46 — 0,54 — ¢
koHycoBuaHbIME mutkamu (K), = 0,55 — ¢ mupoko-konycoBuaabiMu mutikamu (1K) [2, 7].
B nonynsmusix P sylvestris Ha necdaHbIx Teppacax peku CeBepckuii JloHen TOMHHUpPOBAIN
nepesbst ¢ K u IIIK ¢opmoii mmmiek u Toapko y AByX u3 79 nepeBbeB mmmiku Obumm YK.
HccnenoBanus JAMHEHHBIX pa3MEepoB IIUINEK IMOKa3aiu, yTo jumib y 51 nepesa (64,6%)
¢enonpuznak DI 6611 OTHOCUTENHHO CTAOMIIEH ¥ U3MEHSIICS MO TO/IaM B MpeJieax OAHOro
kiacca. Y 28 nepeBbeB (35,4%) u3MeHEeHHs MoKa3areel 3Toro mpu3Haka Kojaeoalnuch MExIy
nByms knaccamu. Hambonee crabunbnbiMu Obutn aepeBbs ¢ LK dopmoit mumek, 58,8%
KOTOPBIX B OTAeNbHbIE rofel umenn K ¢opmy mmumek [1]. B 30He octporo Bo3meicTBus
TOJUTIOTAHTOB OTCYTCTBOBAJIU JEpeBhsi ¢ popmoit mumiku YK, HO 31ech peolnananu AepeBbs
HIK ¢opmoii mmikyu B CpaBHEHHH € 30HAMU, 00Jiee YIaJeHHBIMU OT UCTOYHUKA 3arpsi3HEHUSI.
[IpoGnas miomaas b otnyanack oT AByX Apyrux O0ibIIe YaCTOTOM BCTPEYaeMOCTH IIUIIEK
u nepebeB kimaccoB K u YK (tabmn. 1). Otu ommmuns MoryT OBITH CBSI3aHBI, CKOPEE BCETO,
C TEHETHYECKOH CyOHOIMyISIIMOHHON MO3aMYHOCTBIO MCCIEAYEMBIX JAPEBOCTOEB [6] ueM ¢
3¢ dhexkToM Bo3aeicTBIS SMUCCH XUMKOMOUHATOB. M3yuaemas Hamu nonynsiuust P, sylvestris Ha
KpaliHell rpaHHile eCTECTBEHHOTO €€ paclpoCTPaHEHHsI Ha I0r0-BOCTOKE YKpauHbI OTJINYalach
[0 CTPYKTYpe ()EHOB OT BOCTOYHO-EBPOIEHCKUX MOMYJSALMHA 3TOro Buaa (ApxaHrenbckas,
Kuposckast obmactu, Yomypaus) [3].

Tabnuya 1. YactoTa BCTpEYaMOCTH IIUIICK U JepeBbeB Pinus sylvestris L. pa3HbIX KIaccoB
nH/IeKca (OPMBI IIUIIEK HA FOTO—BOCTOKE YKPaWHBI

KommaecTso, miT. YacroTa BCTpeuaeMOCTH HUIIEK U JiepeBbeB 1o DI
PO e pemen VIS IS | xomomane | oo
IIWIIEK | JEPEBbEB | IIMIIEK | JIEPEBbEB | IIMIIEK | JIEPEBHEB
A 2740 29 0,025 0 0,582 0,602 0,393 0,398
b 2407 26 0,123 0,094 0,673 0,691 0,204 0,215
I 1928 24 0,092 0,081 0,632 0,629 0,276 0,290
Bcero no
POOHBIM 7075 79 0,080 0,058 0,629 0,641 0,291 0,301
IO gIM

[Ipumedanue. A — npoOHas mioma e, ynaierHas Ha 300 M, b —ra 2 kv, [’ — Ha 15 KM OT XUMHYECKHUX KOMOMHATOB
10 TTPOM3BOJCTBY a30THBIX ynoOpenuii I1O “A3zot* m 3aBozma “Creknomnactuk® 1. CeBepononenka Jlyranckoi
oOmacTH.
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Pazmeps! mmiiek (coorBerctBeHHO UDIII) 1 konuuecTBO ceMsiH B HUX YMEHBIIATIUCH 110
Mepe YTHETeHHUsI IepEBhEB MPUPOIHBIMU (akTopamMu. CoriacHO HAIIUM HAaOMIOACHUSM, OCTPhIE
BO3JICHCTBYS YMUCCHII XUMKOMOWHATOB HE BBI3BIBAJIM 3aMETHBIX H3MCHEHHUI B MOp(hoMeTpun
KEHCKUX ImUIeK P sylvestris, 3a UCKIIOYEHHWEM JIET C HEONaronpUsSTHBIMU TMOTOAHBIMU
ycnoBusivu (1991 1), u dopMa muiiek B M3y4aeMbIX MOMYJISIUAX OCTaBajlach CTAOMILHOM.
Cpennss juinHa ek P, sylvestris B ucciaeyeMoi HaM1 OMYJISLMY B 3aTPSA3HEHHBIX pailoHaXx,
B 00111eM, Obl1a Oosbiie (TuMuThl 33 — 43 MM), ueM B 1ieHTpe apeana (33 — 36 mm) [6].

JIisi CpaBHUTENBHBIX TEHETHUCCKUX HCCIIENOBAaHUN ObUTM OTOOpaHbl 1Mo 17 pacTeHuit
TpeX KaTeropuil, OTIMYAIOIIUXCS M0 MHACKCY (OopMbl MMIIKH. B pesynbrate nmpoBeAeHHBIX
uccienoBanuii 9 pepMEHTHBIX CUCTEM, KOHTPOIUPYEMBIX 22 JIOKyCaMH, TOTY4YeHBI JaHHBIC O
TeHOTUIMYECKOM pa3Hoo0pa3uu, CTPYKType U creneHu auddepeHunanuu cyonomynsuui P,
sylvestris. Jlons momuMop@HBIX JIOKYCOB Yy IepeBbeB, pasnudarommxcs o MDIII, konebanrach
B npenenax 57,1 — 66,7%, oxugaemas reTepo3UroTHocTb uzMensyiach ot 0,231 mo 0,242,
Haomomaemas — ot 0,210 mo 0,244. YcTaHOBIEHO, UTO B CpEeIHEM ISl TPEX BHIOOPOK JIEPEBhEB
ko3 dunrenT MHOpuAWHTa yKa3bpiBadl Ha 5,6% wu30bITOK rerepo3uror B kiacce LK, u
HeOobIol — 2,6% ux Hegoctatok B kinacce YK. Hanbosnee cHIIbHBIN AeUITUT T€TEPO3HUTOT,
BbI3BaHHBIM HHOpuIMHIOM, HaOmoxancs B knacce K (F g = 0,132) (ta6mn.2). I'enetnueckas
nucTanums D Mexy BBIOOpKaMH, paCCUMTaHHAas [0 9aCTOTaM aJUIeNeH, BKIFOUEHHBIX B aHAIIM3
reH-(pepMeHThIX JI0KycoB, BappupoBasia oT 0,009 no 0,012, yto yka3piBaeT Ha HEOOJBIIYIO
muddepeHnnanrio 3TuX BBIOOPOK. JOCTOBEpHON MeXBHIOOPOUHON TETEePOreHHOCTH I10
KPUTEPHIO ¥> JUIS1 OTJAEIBHBIX JIOKYCOB IO YacTOTaM ajUielied M 49acToTaM TEHOTHIIOB HE
00OHapyKeHO.

Takum o0pazom, wuHAEKC GOpMbl MUMIKU P sylvestris MOXHO TPUMEHITh Kak
KOJIMYECTBEHHBIM TOKa3aTedb MPU (PEHETUYECKOM TOIXO/IE€ K PEIICHUIO TMOMYJISIIHOHHBIX
3a/1a4. 3HaunuTeNbHAsI YacTh 00IIel (EHOTUITUYECKONH M3MEHYMBOCTH MPU3HAKA 00YCIIOBJICHA
TeHEeTUYECKUMU IPUUNHAMHU, HO TI0 OTJCIbHOMY UHACKCY BBISIBUTh HCTUHHYIO MOMYISIIHOHHY IO
CTPYKTYPY BH/Ia HEBO3MOKHO. YCTaHOBJICHO, YTO B IIPE/IeIaxX ONpPEACIICHHBIX PAIOHOB YaCTHBIE
pacnpesieNieHus: IePEBbEB 10 U3yYaeMbIM WHACKCHBIM ()eHaM OTIMYAIOTCS CTAOMIBLHOCTHIO U
CHEIU(PUIHOCTHIO.

1. Bemuxopuowvko T.H. YCTOHUMBOCTD M M3MEHUMBOCTH COCHBI OOBIKHOBEHHOH Pinus sylvestris L.: Jluc. ... kanu.
ouoi. Hayk: 03.00.16 — duenponerposck, 2002. — 182 c.

2. Buosxun A.J. I3MeHUINUBOCTb ()OPMBI HIMIIEK B IOIMYIISLUSIX COCHBI 0OBIKHOBEHHOW Ha BOCTOKE €BPOIICHCKOM
yactu CCCP // JlecoBenenue. — 1991. — Ne 3. — C. 45 — 52.

3. Buoskun A.M. VHpnekcHas OICHKAa INPU3HAKOB MOMYJISIUOHHOW CTPYKTYPBI COCHBI OOBIKHOBEHHOUW //
JlecoBenenue. — 1991. —Ne 1. — C. 57 - 62.

4. Tonuapenxo I'I, Ilaoymos B.E., [lomenxo B.B. PykoBOACTBO 10 MCCIICOBAHHIO XBOHHBIX BUJIOB METOIOM
AEKTPOPOPETHUECKOro ananm3a nzodepmenron. — [omens: b.u., 1989. — 162 c.

5. Kusomoeckuii JI.A. InTerpanust moJIMreHHbIX CUCTEM B momyssiusax. — M.: Hayka, 1984. — 183 c.

6. Kopwuxos .M. Ananrtanus pacTeHUH K yCIOBHSIM TEXHOI'€HHO 3arpsi3HeHHOM cpenbl. — Kues: Hayk. mymka,
1996. -238 c.

7. Mamaes C.A. DopMbl BHYTPHUBHIOBOK HM3MEHUMBOCTH APEBECHBIX pPACTCHUH (Ha mpuMepe cemeiicTBa Pinaceae
Ha Ypane). — M.: Hayka, 1972. — 284 c.

8.  Mawmaes A.B., Maxnes A.K. VI3yueHue nonyasiiuOHHON CTPYKTYPbI APEBECHBIX PACTEHUH C TOMONIbIO METO/Ia
Mopdoduznonornyecknx Mmapkepos // @enernka nomymsinuid. — M.: Hayka, 1982. — C. 140 — 150.

9. Mamaes A.B. Maxnes A.K. OCHOBHbIE IPUHLIUIIBI M aKTyaJIbHBIE IIPOOJIEMBI B 00JaCTH OXPaHbI T€HETHYECKOTO
(honzna npeBecHbIX Opos // Bcecoros. coelll. 10 JIECH. TeHETHKE, CEJIEKIINHT, CEMEHOBOCTRY. — [leTpo3aBojck:
b.u., 1983. - C. 22 - 23.

SSN 1728-6204 IIpombinuieHHas 0oranuka. 2007, Bbimn. 7 71



10. Mamaes C.A., Maxnes A.K. TIpobGnemMbl OHOJOTMYECKOr0 pa3zHOOOpa3usi M €ro MOAJCp)KaHHWE B JIECHBIX
skocucremax // Jlecopenenue. — 1996. — Ne 5. — C. 3 — 10.

11.  Mumomun JI.U. VicciienoBanue momyJIsiiii JIMCTBEHHUIBI MeTolaMu (peHeTukr // DeHeTrka MomyIsuii.
— M.: Hayka, 1982. — C. 255 — 260.

12. Ilpasoun JI.®. CocHa OOBIKHOBEHHAs. VI3MEHUMBOCTh, BHYTPUBHUOBAs CUCTEMATHKa M CEJeKIus. — M.:
Hayxka, 1964. — 192 c.

13.  Nei M. Genetic distance between populations // Amer. Naturalist. — 1972. — Vol. 106. — P. 283 —292.

Honenkuit 6oranmueckuii cam HAH Vipanast ITonyueno 15.05.2007
VK 581.15:582.475.4:581.141

T.W. Benukopuasko, JI.A. Kanagar
HOIYIIALIMOHHO-®EHETUYECKUE OCOBEHHOCTU AEPEBLEB PINUS SYLVESTRIS L. B
YCIJIIOBUAX TEXHOI'EHHOT'O 3AI'PA3HEHNA IOI'O-BOCTOKA YKPAWHBI

Honeuxknit 6orannueckuii can HAH Ykpanust

[IpuBencHbI pe3ynbTaThl HACHTU(OUKAIINKE U aHAJIN3a PAcIIPECIICHI MIUIICK U AepeBbeB Pinus sylvestris L. u3
cyomonysauii octatouHbix 0opoB Kpemenckoro sieca JlyraHckoil o0acTd, pa3iMYaroNIUXCs MO MOKa3aTeIIsIM
nnnekca Qopmbl mmmkn (MOII) B ycrnoBusix Bo3ieHCTBUS a30TCOAECPIKAILUX IOJUIIOTAHTOB M OCHOBHBIE
MOKa3aTe/Ii TCHETUYECKOro MONMMOpPGHU3Ma B 3TUX TPYIIaxX JACPEBHEB METOIOM H30()EpPMEHTHOIrO aHayn3a.
VYcraHoBneHo, 4TO B monyasiusax P sylvestris Ha mecuaHblx Teppacax peku CeBepckuii JloHeI JOMUHUPOBAIH
JIEPEBBS C KOHYCOBUTHOW M IITMPOKO-KOHYCOBUIHOW (OopMOii muieK. B 30He 0CTpOro BO3AeHCTBUS MOJTIOTAHTOB
OTCYTCTBOBAJIM JCPEBHS C Y3KOKOHYCOBHIHBIMH IIMIITKAMH U MPE0OIagaiy — ¢ IIMPOKOKOHYCOBUAHOM (hopMoit
mmku. @eronprsaak U@L 6501 0OTHOCHTENBHO CTAaOWIICH M M3MEHSUIICS TI0 ToJaM B TIpeesiax OHOTO Kiacca.
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POPULATION-AND-PHENETIC PECULIARITIES OF PINUS SYLVESTRIS L. TREES UNDER
TECHNOGENIC POLLUTION OF THE UKRAINIAN SOUTH-EAST.
T.I. Velikorid’ko, L.A. Kalafat

Donetsk Botanical Gardens, Nat. Acad. of Sci. of Ukraine

The article gives results on identification and distribution analysis of Pinus Sylvestris L. cones which differ by
cone shape index (CSI) and trees from Kremensky residual forest subpopulations (Lugansk region) under effect
of nitrogen-containing pollutants as well as on basic genetic polymorphism indices in these tree groups. It was
revealed that in Pinus Sylvestris L. populations, which are situated on Seversky Donets river sandies, trees with
cone-shaped and widely cone-shaped cones dominated. In acute pollutants exposure zone trees with narrowly
cone-shaped cones were absent while those widely cone-shaped ones prevailed. Phenetic feature of CSI was quite
stable and varied during three consecutive years within one class.
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