VK 576.3: 581.52: 634.942
N.N. Kopuinkos, F0.A. TkaueBa

SITEPHO-SIIPBIINIKOBBIE XAPAKTEPUCTUKHA CEMEHHOI'O ITIOTOMCTBA
COCHBI KPBIMCKOW (PINUS PALLASIANA D. DON) TIPUPOJHOM
MONYJISINAN 1 HACAKJIEHUM TEXHOTEHHO 3ATPSI3HEHHBIX
TEPPUTOPUI

SIIPO, SIAPBITITKO, SACPHO-SAPBIIIKOBOE OTHOMEHUE, Pinus pallasiana D. Don

Beenenue

SIIpBIIKO SIBIISIETCSl OPTaHeNyIoN U crienn(uieckol 00IacThIo sSiApa KIETKHU, TAe POUCXOIUT cOop-
ka pubocoM. DyHKIMOHATBHAS AKTUBHOCTh SIIPHIIIEK TECHO CBSI3aHa C CUHTE30M prdocomanbHoit PHK
1 OOBEKTUBHO OTPa)KaeT YPOBEHb MeTaboIm3Ma KIeTKH B 1eioM [2, 13, 15]. KonmuecTBo siapeimiex B
SIIpe HETIOCPEICTBEHHO CBSI3aHO C BAKHEHIIMMU MOJIEKYJISIPHO-TEHETUYECKMMHU IPOLIECCAMH B KIIETKE
1 OTIpeNieNsieTCs aKTUBHOCTBIO M YUCIIOM ONPEAEICHHBIX YYaCTKOB XPOMOCOM — SIIPBIIIKOBBIX OPTaHu-
3aTOpPOB, KOTOPBIE YaIIlE BCEro JIeXKaT B palioHaX BTOPUYHBIX NMepeTskeK. Mi3MeHeHne uncna sapslex
MOXET OBITh CBSI3aHO C DHJOT€HHBIMH U YK30TCHHBIMHU NpHYMHAMU. [Ipu Beayiieil posiu SHIOTEHHBIX
(bakTOpOB B PETYISAIMH YUCIIA SAPBIIIEK UX KOJTMYECTBO B sI/Ipe MEPUCTEMaTHYECKHUX TKaHEH pacTeHHH
MOKET U3MEHSATHCS TTO]T BIMSHUEM MPUPOTHO-KINMATHIECKUX PakTopoB cpendst [4, 9, 13, 18]. Yemorus
TEXHOTE€HHO 3arps3HEHHON Cpebl BIUSIOT Ha IIUTOJIOTHYECKUE [TOKA3aTeIH B KIETKaX MEpUCTEMaTHye-
CKHX TKaHEeW MaTepUHCKUX PAaCTEHHUH U UX CEMEHHOIO IMOTOMCTBA, BKIIIOUAsl YUCIIO SAPBILIEK B SJIpe U
3HA4YEHHUE SAepHO-SAPBIIIKOBOTrO oTHOIIeHus [1, 10].

KauecTBeHHO-KOJIMUECTBEHHbIE XapaKTEPUCTUKHU SAPBIIIEK — BHICOKOYYBCTBUTEIHLHOTO TECTa
Ha BIIMSTHUE CTPECCOBBIX (PAKTOPOB HA KIIETKY, BEPOSTHO, BAYKHBI U JUISI OLIEHKH COCTOSHUS MHTPOYIICH-
TOB Ha HOBBIX TEPPUTOPHSIX U OCOOEHHO TEX BUIOB, KOTOPbIE MPOU3POCTAIOT B YCIOBHUSIX TEXHOI'CHHO
3arpsi3HEHHOH cpenbl. B aToM mmane nnTepecHa cocHa KpbiMckast (Pinus pallasiana D. Don), mupoko
pacnpocTpaHeHHasl B MICKYCCTBEHHBIX HACAXIEHUSAX MHIYCTPHAIBHBIX TOPOJOB CTEITHON 30HBI YKpau-
Hbl. Tak KaKk IpUPOAHBIN apean 3Toro Buaa BkitodaeT opHblil KpeiM, TO BO3MOXKHO IPOBEIEHUE CpaB-
HUTEIBHBIX IMTOICHETUYECKUX HCCIIEOBAHNH 110 U3yUSHHIO U3MEHEHUSI CTPYKTYPHO-(YHKIIMOHATBHON
OpTraHM3alNH SAPBIIIEK O/ BIUSHIEM (haKTOPOB MPUPOTHON U TEXHOTEHHO 3arpsI3HEHHOMN CpeJibl.

Iesn Hamell pabOTH — CPABHUTENIBHBIN aHAIN3 KOTMYECTBEHHBIX U KAUECTBEHHBIX XapaKTEePUCTUK
SIIPBILLIEK y CeMEHHOTo notomctBa P. pallasiana w3 npupoAHON MOMYISIMNA U MHTPOLYKIMOHHBIX Ha-
CaXJICHUH, NCTIBITHIBAIOIINX BO3JCHCTBHE BEIOPOCOB PA3HBIX MPOMBIIICHHBIX TPOU3BOICTB.

O0beKT M MeTOAUKA HCCTeT0BAHMIA

OOBeKTOM uCCIIeIOBaHUM OBLIO CEeMEHHOE TIOTOMCTBO P. pallasiana w3 NByX HacaKISHHA, TPO-
M3paCTAlOIINX B OKPECTHOCTSX MPOMBIINUICHHBIX Tpeanpustuii B JlonOacce. BnusHue mpowmbiiie-
HBIIUICHHBIX BEIOPOCOB Ha SACPHO-SAPBINIKOBBIC XapaKTEPUCTUKH M3Y4alld Y CEMEHHOIO MOTOMCTBA
COpOKaJeTHero HacaxaeHus P. pallasiana, naxoasumierocs B mpezenax ropojna Mapuymnoib Ha paccTosi-
HUM TPeX KHUJIOMETPOB OT KPYITHOTO METaTypruieckoro komOuHara. Bropoe HacaxKJeHHEe TaKoTo ke
BO3pacTa HaXOIWJIOCh B KHUJIOMETPOBOW 30HE OT KpynmHOro HoBoaMBpOCHEBCKOTO IIEMEHTHOTO 3aBOJIA.
Pactenust 5Toro HacaXJIeHUs UCTIBITHIBAIOT BO3/EHCTBHE IIEMEHTHOM IMBLTH, OCENAONIEH Ha BETBIX U
XBO€, a TaKXKe MOMNaIaIIei B MouBy. B HacaxieHusx cemena cooupanu ¢ 30 nepeBbeB. B xauecTse
KOHTPOJISI UCIIONB30BAIM CEMEHa U3 mpupoaHoi nomyisiiuu [oproro Kpeima (pation nrr Hukwura).
COopbl ceMsiH ObLTH TIPOBECHEI ¢ 25 nepeBbeB BozpacToM oT 80 mo 100 ser.

MarepuanoM I UCCIEIOBAaHUS TOCIYKUAIU KOPEIIKH MpopacTaonmx ceMsH P pallasiana
OT CBOOOJTHOTO OTBIIICHHS.

JI1st I TOTeHeTHYEeCKUX UCCIIeIOBaHUE OBLIO BBIOPAHO J1Ba TIOKA3ATEINsI: SIIPHIIIIKOBAs aKTHBHOCTh
U SIJICPHO-SIPHIIIKOBOE OTHOIIIEHUE. AHAIN3 NMPOBOMIN Ha BPEMEHHBIX Mpernaparax U3 MepucTeMa-
THYECKUX TKaHEH KOPELIKOB MPOPOCTKOB ceMsiH. CeMeHa npopaiuBaiy B yaimkax [leTpu Ha BIakHOH
¢unbTpoBanbHOM Oymare B Tepmoctare nipu temreparype 23 — 25 °C. Kopemkn mmHo# 1,0 — 1,5 cm

© N.U. Kopumkos, F0.A. Txauesa
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¢ukcupoBanu B ykcycHoM 3tanone (1:3). st okpamBaHust SAPBIIIEK TPUMEHSUTH OOMICIPUHSATYIO Me-
toauky [8]. Koperiku nomemnaiu B 50 % pacTBOp a30THOKUCIIOrO cepedpa Ha 3 yaca B TEpMOCTAT IpH
temmeparype 60 °C. Hago oTMETHTB, UTO CEIEKTUBHOE OKPAITUBAHIE a30THOKHUCIIBIM CEpedpoM — ymoo-
HBI M aJEKBAaTHBIA METOX IJIsl OLCHKH aKTUBHOCTHU SIAPBIIIKOOOPA3yIOLINX PalfOHOB XPOMOCOM B HH-
tepdaze [16, 19]. Ilocie okpacky KOPEMIKY TPOMBIBAIM U TOTOBHIIN JIABJICHbIE TIPENapaThl MO CTaHAAPT-
Hoii meronuke [12]. [IpocMoTp MUKpoIIpenapaToB OCYIIECCTBISUIM ¢ TOMOIIbI0 Mukpockona Carl Zess
Primo star npu yBenuuenuu 40x10. [ToxcueT uncna supoimex npooauian B 1000 kieTok Kax oM 13 Tpex
BBIOOPOK. DYHKIIMOHATIBHOE COCTOSHUE S/IPBIIIKOBOTO OPraHM3aTopa OLECHUBAIHM TI0 BEIMYUHE SITEPHO-
SAPBILIKOBOIO OTHOLIEHHS B MEPUCTEME KOPELIKOB IMPOPOCTKOB. [l 3TOro Ha JaBJEHBIX IIpenaparax
OIIPEAEIISUIN YCIIOBHYIO IIOIIAAB P U SIAPBILIKA [0 UX MPOEKUUAM. SIAepHO-sIPhIIIKOBOE OTHOILICHNUE
yCTaHABJIMBAJIM KaK YaCTHOE OT JEJICHUs TUIOLIAIN SiIep Ha CyMMAapHYIO TUIOLIAb SAPBILICK.

Pe3yabrarhl HccieioBaHnii U UX 00CYKIeHHe

B Hammx ucciienoBaHUAX SAPBIIIKOBas aKTUBHOCTh B KJIETKaX KOPEMKoB P, pallasiana n3Mensnach
B IIMPOKUX npenenax (puc.). Tak, Hanpumep, B IPOPOCTKAX CEMSH M3 MPUPOIHOI MOMYIALUH C Pa3HON
YacTOTOM BCTpedaroTcs MHTep(azHbIe KIETKH, nMetorme ot 1 1o 11 simpermex B siape (tadm.1). [lourn ta-
KOH e T1ana3oH N3MEHYMBOCTH KOJIMYECTBA SAPBIIIEK OTMEUEH B KJICTKAX MPOPOCTKOB CEMSIH U3 HaCaXK-
JCHUH. Y TIPOPOCTKOB, MTOMYYEHHBIX U3 CEMsIH, COOPaHHBIX BOIM3H KPYITHOTO TPOMBIIIIIEHHOTO 00bEKTa —
HoBoamMBpoCHEBCKOTo IIEMEHTHOTO 3aBOJIa BCTPEHYAIUCH KIETKH ¢ 3 — 11 sapelikamMu, a B MPOPOCTKax
13 CeMsIH, COOpPaHHBIX B I. MapuyIiojie — 3T0 KISTKH ¢ 2 — 12 sApbIlIKaMu B HHTEP(A3HOM sijpe.

Puc. MnTepdasnbie sapa ¢ pa3HBIM KOJIMYECTBOM SIPBIIIEK B KJIETKAaX KOPEIIKOB TPOPOCTKOB
Pinus pallasiana D. Don:

a — HU3Koe; O — cpe/iHee; B — BBICOKOE KOJIMUECTBO sAphiniek. YBenndenue 40x10.
Tabnuya 1. Yactora BCTpedaeMOCTH MHTEP(A3HBIX SIEp C PA3THIHBIM YHCIIOM SIAPHIIICK B KICTKaX

KOPEIIKOB TPOPOCTKOB Pinus pallasiana D. Don w3 mpupomuoit momymsuuu lopaoro Kpeima u
HMHTPOMYKIIMOHHBIX HacaxaeHu JloHenkoit obinactu

YacToTra BCTpEe4aeMOCTH sIJIEp C Pa3HBIM KOJIMYECTBOM SIPBIIIEK, % Cpennee
Bri0 YHCIIO
BIOOpKa KOJIMUECTBO SAPBIIIEK B | Aape SAPBIIICK HA

12345 ]6] 78] 9]10]11]12]smpo,Mtm
Topnsiit Kpeim

ITonmynsius
B paiioHe 0,312,31(10,7/18,9|23,6(28,1|10,8| 3,3 (1,6 | 0,3 |0,1 0 | 5,20+0,05
ort Hukura

JloHenkast 00J1aCTh

Hacaxnenne

o st (1) 0| 0 |5619.8/23.827.5[143 63200502 0 | 5562005
OBOAMBPOCHUEBCKOT'O

OEMCHTHOI'O 3aBOAa

Hacaxnenue B 0 [1,8]|6,111,2(24,1]|29,6(15,2|6,7 |4,4]0,5|0,3|0,1 | 5,74+0,05
r. Mapuynone

[Ipumedanue: M+m — cpeqaee apupmMeTHIeCcKoe 3HAYCHNE + OITHOKA.
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VY ceMEeHHOTro MOTOMCTBA MOMYJISIIUY Mpeodiafaiy KISTKH, UMeIomue 3 —7 sapbliek (BcTpedae-
MocTh >10%). omns Takux kinetok coctaBuia 91,2 %. [{ns moTomMcTBa IBYX HaCAKACHUN XapaKTepHBI
KJIETKH ¢ 4 — 7 sApbIIKaMu, 07 KOTOPBIX cocTaBmia 85,4 % (uementHsiii 3ason) u 80,1 % (1. Mapuy-
T10JIB). DTH paOHBI XPOMOCOM BOBJICUCHBI B TPAHCKPHIIIHIO pHOOCOMHBIX TeHOB 1 TIporieccuar pPHK,
a TI0 3TOH MPUYMHE CIyXKaT MoKa3areileM MeTaboINIeCKOl aKTHBHOCTH KJIeToK [17].

Cpennee yncio SAPHIIIEK HA HHTEP(A3HOE SAPO HAMMEHBIINM OKa3ajoCh B KJIETKAaX MPOPOCTKOB
P. pallasiana w3 nonynsun — 5,20, a HaMOONBIIMM Y IPOPOCTKOB, OMYYEHHBIX U3 CEMSH U3 I. Mapuy-
moJist — 5,74. DTH pa3nudus J0CTOBEpHBI 1o kputeputo CthionenTa. [1o Bceit BUANMOCTH, IO BIHSIHIEM
HEOIaronpusATHBIX YCIOBUH HHTPOLYKLIMOHHOIO apeaila, KOTOpble yCUINBAIOTCS 3arpA3HEHHEM CPEb
BbIOpOCAMM KPYTIHBIX IPOMBILIICHHBIX HPEANPUATHH, YBETUUNBACTCS YUCIIO SAPBILIEK B HUHTEP(a3HBIX
simpax cemstH P. pallasiana.

CrnenyeT OTMETUTB, YTO BapUalMU KOJUYECTBA SAPHINIEK B UHTEPPA3HOM SApE TeHETHUECKU
0OYCIIOBJICHBI M OTPaYKAIOT UX XapaKTEPHOE CBOMCTBO — BBICOKYIO PEAKTHBHOCTh Ha M3MEHEHUs (PyHK-
LIMOHAIILHOTO COCTOSHUS KJIETKH [6]. Psit aBTOpPOB OTMEUAET yBEIHUEHUE YHCIIa APHIIIKO00Pa3yOINnX
PaiioHOB U SIPBILIEK B MHTEP(A3HBIX KJIETKaX Y XBOMHBIX B CTPECCOBBIX YCIOBHSAX NPOU3PACTAHMUS,
paccmarpuBasi 3TO KaKk CBO€OOpa3HbIi MexaHu3M agantarun [3, 11, 14]. YcraHOBIEHO, YTO SAPBIIIKO-
Basi aKTUBHOCTb ITOBBIILIANACH B 3aPOJIBILIEBHIX KJIETKaX PO MPU BHELIHEM OOIy4YE€HUH OY€Hb HU3KUMHU
Jo3aMu panuanuu [2].

B xnerkax npopoctkoB P. pallasiana npupoaHO# NOMYISALIUN OTMEYEHBI Hanbosee 00beMHBIE sIIpa
U sIpbiiky (Tadm. 2). Y npopocTKoB ceMsiH Oepessl nmoBucioi (Betula pendula Roth), npouspacraro-
IIMX B Pa3MYHBIX pailoHax I. BopoHeka 1 Ha SKOJIOTHYECKH «YHUCTON» TEPPUTOPUH, CYMMA IO Iei
JIByX TOMOMOP(MHBIX SPBIIIEK B KJIETKAX allMKaIbHONH MEPHCTEMBI BapbHUpOBaia ot 56,6 10 143,8 Mkm?.
YBenuyeHne pa3MepoB SIPHIIIEK OOBICHIIOT BO3MOXKHON aMILTU(UKAIe prOOCOMaTbHBIX TeHOB [3].
VY yepemyxu neHcuibBaHCKOH (Padus pensylvanica Sok.) m yepemyxu maraneOku (P. magaleb (L.)
Bozkh.) 06bem sapa u sapsiiika B cpenaem cocrasisut 105,2 u 4,7; 96,3 u 2,8, cooTBeTCTBEHHO [7].

Tabnuya 2. SInepHo-SAPBILIKOBBIE OTHOIIEHHS Y IPOPOCTKOB Pinus pallasiana D. Don u3 npuponHoit
nonyisiunu [opaoro KpsiMa u MHTpOAYKIMOHHBIX HacakaeHuil Jlonenxoii odnactu

CpenHsist mI0IIa b CpenHsist II0Iab ST nepHO-SIPBIIKOBbIE
1 siapa (Mrm?) sapbIiek B 1 sigpe(Mrm?) OTHOIICHHSI
Bribopka
M+m
Honysuus 192,64410,22 6,47+0,28 7,24+0,44

B p-He nrr Hukura

Hacaxxnenue BOan3u
(1xm) HoBoaMBpocueBCKOTO 167,18+5,76 5,12+0,43 8,21+0,76
LIEMEHTHOI'O 3aBO/Ia

Hacaxnenue

188,62+8,80 6,38 0,35 8,59+0,51
B I. Mapuynone

[Mpumewanue: M+m — cpeaHee apudMeTHIECKOE 3HAYSHUE + OIHOKA.

S nepHO-SAPBINIKOBOE OTHOIIEHNE CUUTACTCSI XOPOIITUM TTOKa3arejleM aKTHBHOCTH OeTOKCHHTE3H-
PYIOLIMX CHCTEM KIETKHU. J[100ble M3MEHEHMS 3TOro IMOKa3aTeis CBHICTEIbCTBYIOT M 00 M3MEHEHHU
ypoBHsI OMocuHTe3a OeKa. YMEHbBIICHHE SAepHO-SIPBIIIKOBOTO OTHOILICHHS YKa3bIBaeT Ha BO3pPacTa-
HHE 00beMa SPHIIICK B Spe, 4TO, B CBOIO 0YEpe/Ib, O3HAYACT YCHIICHUE OMOCHHTETHYECKHUX MTPOIIECCOB
B KieTke [5, 10, 15]. B Hamux uccienoBaHusIX B KIETKaX IPOPOCTKOB P. pallasiana HanMeHsbIee 3Ha-
YeHHE SAEPHO-SAPHIITKOBOTO OTHOIIEHHUS CBOHCTBEHHO MPOPOCTKAM CEMSTH MIPUPOAHOMN MOMYIISAIINN —
7,24, n Gonbliee mpopocTkaM HacaxaeHuit — 8,21 — 8,54. B Oonee mupoKUX IMpe/enax BapbUpOBaT
9TOT MOKa3areNb y MPOPOCTKOB ceMsiH JucTBeHHUIB! Cykauesa (Larix sukaczewii N. Dul.) u3 pa3HbIx
reorpaguueckux paiioHos Poccun: 7,1 — 30,5 [9]. TenaeHIust K CHUKEHUIO SIICPHO-SIPBIIIIKOBOIO OT-
HOIIEHHS B KOpeIIKax MpopocTKoB P. pallasiana W3 MHTPOLYKIIMOHHBIX HACaXIEHUH CBUIETEIBCTBY-
eT 0 Oosee ocabeHHOM OMOCHHTETHYECKOM TIOTEHIMAJIE CEMSTH 3TUX JIPEBOCTOEB, MTPOU3PACTAIONINX
B 3arpsi3HEHHBIX yCIOBHIX.
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3akiiloueHnue
Taxum obpazom, ipopocTku cemsiH P. pallasiana w3 npupomHoi nomysauu 1oproro Kpsima or-

JTUYAOTCS OONbIIEH cpe/:[Heﬁ mIomaabro HHTepq)a3HLIX AACP, 0ollee HUBKUM YHCIIOM SAPBIHNICK B HUX
1 MCHBIIMMU 3HAYCHUAMU ANCPHO-AAPBINIKOBOI'O OTHOMICHUA, YEM IIPOPOCTKU CEMSIH H&Cﬂ)KHCHHﬁ, uc-

TBITBIBAIOIINX BIIMAHHUC BI)I6pOCOB KPYITHOI'0 HEMEHTHOT'O 3aBOAa U ITPOMBITIIICHHBIX Hpe}IHpI/IHTHI\/’I r.Ma-

pPUynoJis. H3menenue COBOKYIIHOCTH 3TUX HUTOTCHCTHUYCCKUX MoKazaTeieh Y IOTOMCTBa P pallasiana

B HACAKJCHUAX 3arPA3HEHHBIX TEPPUTOPUI MOXKHO PacCMaTpUBaTh KaK aJalTUBHO-KOMIIEHCATOPHbIE

M3MEHEHHs Ha BIMSHAE HeOIaronpuATHRIX IPUPOIHBIX M TEXHOTEHHBIX (PAKTOPOB CPEIbI.
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SIEPHO-SIIPBIIIKOBBIE XAPAKTEPUCTUKM CEMEHHOI'O [IOTOMCTBA COCHbBI KPBIMCKOM
(PINUS PALLASIANA D. DON) IIPUPOJIHOM MOMYJISLIMN Y HACAXIEHNI TEXHOI'EHHO
3ATPSI3HEHHBIX TEPPUTOPUIA

N.N. Kopmukos, FO.A. Tkauesa

Honenkuit 6otanmueckuit cam HAH Vipanast

[TpoBeneHb! HccieToBaHMs SACPHO-SIPHIIIKOBBIX XapaKTEPUCTHK HHTEP(A3HBIX KIETOK B KOPEUIKAX MPOPOCTKOB
CEMSTH COCHBI KphIMCKOH (Pinus pallasiana D. Don) 3 npupoxanoii nomysnsiuu ['oproro KpbiMa u HHTpOTyKIH-
OHHBIX HACAK/ICHHUH, UCTIBITHIBAIOIIX BIMSHHE BEIOPOCOB KPYITHOTO [IEMEHTHOTO 3aBO/Ia U ITPOMBIIIIICHHBIX TTPO-
M3BOJACTB I. Mapuymons. YCTaHOBIEHO, YTO KIJICTKH KOPEIIKOB MPOPOCTKOB MPUPOTHON MOMYSSAINN OTIMYAIOTCS
OonbImel cpeqHe MIoIa s HHTep(a3HBIX aep, 6oiee HI3KUM YHCIIOM SIIPHIIIEK B HUX M MCHBIINM SepHO-
STPBIIIKOBBIM OTHOILICHUEM, Y€M KIJIETKH HMPOPOCTKOB CEMSIH MHTPOIYKIMOHHBIX HacaXAeHUH. M3MeHeHnue co-
BOKYITHOCTH ITHX LUTOT€HETHYECKUX IOKa3areiel y motoMcTBa P pallasiana B HaCaXACHUSAX 3arps3HEHHBIX
TEPPUTOPHUII MOXKHO paccMaTpUBaTh KaK aalNTHBHO-KOMIICHCATOPHbBIC PEAKIUK Ha BIMSHUE HEONArompUsTHBIX
MIPUPOJHBIX M TEXHOTEHHBIX (JaKTOPOB CPE/Ibl.
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NUCLEUS-NUCLEOLUS CHARACTERISTICS OF SEED PROGENY OF THE CRIMEAN PINE
(PINUS PALLASIANA D. DON) OF A NATURAL POPULATION AND PLANTATIONS

ON TECHNOGENICALLY POLLUTED AREAS

I.I.Korshikov, Yu.O.Tkachova

Donetsk Botanical Garden, National Academy of Sciences of Ukraine

The investigation of nucleus-nucleolus characteristics of interphase cells in seedling rootlets of the Crimean pine
(Pinus pallasiana D. Don) from the natural population of the Crimean Mountains and the introduced plantations
influenced by emissions of the large cement factory and industrial plants of Mariupol has been carried out. It has
been determined that cells of seedling rootlets of the natural population are singled out by a big average area of
interphase nucleuses, lower amount of nucleus-nucleolus ratio than cells of seedlings of the introduced plantation.
Changing set of these cytogenetic indexes of the P. pallasiana progeny in the plantation of polluted areas can be
considered as adaptive-compensatory reactions to the adverse impact of natural and technogenic environmental
factors.
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