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B crathe onmcaHBl IMTOTEHETHYECKHE NPEJUKTOPHI [UIT OTOOpa MaTepHHCKHX JEPEBHEB COCHBI
OOBIKHOBEHHOH M eny 0eJoi, MpOIyLHPYIOIINX CEeMEHHOE MOTOMCTBO C Pa3HBIM YPOBHEM CTaOMIBHOCTU
reHeTudeckoro mMareprana. OCHOBHBIM MapKepoM, KOTOPBIH XapakTepH3yeT claboMyTaOWIBHYIO IPYyHITy y
JBYX HpeJcTaBUTelIeH XBOMHBIX JPEBECHBIX BHAOB, BBICTYNAET OTCYTCTBUE MaTojoruil murosa. Ilokaszatens
«10JI KJIETOK Ha CTaauu MeTadasbl MHUTO3a» MO3BOJIIET OTHECTH NMPOPOCTOK K TOM WM WHOW Ipymme Io
CTENEeHH CTaOMIBHOCTH T'€HETHYECKOTro MaTepuana y HCClelyeMbIX BHIOB. OTIMYHBIM NPEIUKTOPOM,
KOTOPBIH MO3BOJIAET YETKO OTAEIHTh C1a00MyTa0HIbHYIO, IPOMEXKYTOUHBIE U MyTaOUIIBHYIO IPYIIIBI APYT OT
Jpyra y COCHBI OOBIKHOBEHHOIA, SIBIISIETCS TI0KA3aTeNb «CPEIHEe YHCIIO SAPBIIIEK B SAPE KISTKH».

Knrouegvle cnoea: cocHa OOBIKHOBCHHas, €1b Oenas, IUTOTCHETHYECKHH IPEAUKTOpP, CTaOMIBHOCTh
TEeHETHYECKOT0 MaTepHaia, HUTOrCHETUYECKUE [TOKA3aTelN.

BBEJIEHUE

B cBsi3u ¢ MeHAOMMMCS KIMMAaTOM Ha IJIaHETE OCTPO BCTA€T BOMPOC COXPAHECHUS
TEHEeTHYECKUX pECypcoB pacTeHuil. B Hactosmee Bpems HaOmromaercs oOeqHeHHE
reHo(OH/Ia JIECHBIX JIPEBECHBIX PACTEHUI U3-3a TO, YTO B X0JI¢ BEIOOPOUYHBIX pyOOK IILITO
YHUUTOKCHUE IEHHBIX IO XO3SMCTBEHHBIM MPU3HAKAM SK3EMIULIPOB U HCIONB30BAHUE
CEeMSH OT OCTaBIIUXCS SK3EMIUISIPOB, KOTOPHIE HE O0Ja[aliy JIydIIUMH KadecTBamu. K
o0eqHeHNI0 TeHO(OHIa MPUBOIUT TAKXKE HCIIONB30BAHUE CEMAH M3 JAPYTHX pPaiOHOB.
beuto 3amMedyeHO, YTO BBICOKHMH YpPOBEHb T'€HETHUYECKONW TE€TEPOTEHHOCTH IO3BOJSET
MOMYJSIUU  aIallTUPOBATBCS K M3MEHSIOIIMMCS YCIOBUSAX OKpYXKAIOIIeH cpensl,
obecrnevnBaeT CTaOMIBHOCTh MOMyJSAuH [1, 2] U sBAsSETCS pecypcoM sl MPOBEACHUS
CEeJICKITMOHHBIX paboT [3]. Ha reTeporeHHOCTH MOIyIIAIUA OCHOBBIBAETCS OTOOP IIEHHBIX
TCHOTHUIIOB MPHU CO3JIaHUU JICCOCEMEHHBIX TUIAHTAINH, KOTOPBIA MPOBOMAST MO (EHOTHUITY
[4]. Mexay TeM HCCIeIOBaHMS ITOKA3bIBAIOT, YTO OT ()EHOTHUIIUYECKH HOPMAJIbHBIX
JIEPEBbEB HE BCET/a MONy4YaeTcsl Xopoluee MOToMCcTBO. [IpoBecTH OLEeHKY MOTOMCTBA
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MO3BOJISIET ItUTOreHeTHdecKkuid Merond [5]. C ero moMOIMbI0 MOXKHO BBIIEITUTH CPEIU
CEMEHHOTO IIOTOMCTBA MATEpPHHCKHE [I€PEBbsl C pa3HbIM YPOBHEM CTaOMIHLHOCTH
reHeTnyeckoro Matepuana. [logo0HbIe pabOTHI BBIIOHEHBI B BopoHexckoit 001acTu 1o
nyOy yepenryaTomy, Oepe3e MOBUCIION, COCHE OOBIKHOBEHHOM, enu Oesol, polIoAeIpOHy
Jlenebypa, emm Komrouel, opexy rperkomy [6-14]. Bo Bcex paborax maHbI
XapaKTePUCTHUKY BBIJICIICHHBIX TPYII, HO OTCYTCTBYET (hopManbHOE 0O0OOCHOBaHHE BEIOOpA
MapKepOB, KOTOPHIC MO3BOJWIA OBl OTHECTH MPOPOCTOK K TOW WM WHOW Tpymme. Jlis
pereHus JaHHOU 3a7a9d MCIIOIb3yIoT MeToasl ROC-ananm3a, KOTOPEIi TO3BOJISIET CPeIn
MHOJKECTBa HCCIIETYyEeMbIX XapaKTEPUCTHK BBIOpATh MPEIUKTOPH (TIOKa3aTedhb, KOTOPHI
MO3BOJISICT Pa3leNuTh BBIOOPDKY HA TPYNNBl C 3aJaHHBIMA  XapaKTCPUCTUKAMH),
MTO3BOJISIONTNE OTHECTH KaXKIbI KOHKPETHBIN O0BEKT K TOW WK MHOM rpymme [15].

Lenpro paboTHI CTaIO BBIABICHHUE CPENU ITUTOTCHETHYECKHX TOKa3aTeeil MapKepoB
(mpeauKTOpOB) s 0TOOpa JAEPEBHEB, MPOAYIMPYIOIIUX CEMEHHOE MMOTOMCTBO C Pa3HOM
CTaOMIBLHOCTHIO TEHETHYECKOTO MaTepHara.

MATEPUAJIBI U METO/IbI

OOBeKTaMU HMCCIICAOBAHMS SIBHJIMCH MPOPOCTKH CEMSH (PEHOTUIIHMYECKH HOPMATBHBIX
JIEPEBLEB COCHBI OOBIKHOBEHHOM, MPOM3PACTAIONINX B XOMEPCKOM TOCYAapCTBEHHOM
npupoHoM 3amoBeaanke (51°10'56.9"N 41°44'17.2"E), u enu 6emoi, Ipou3pacTaroninx B
0otannyeckoM caay uM. ipod. 5.M. Kozo-IloxsHckoro BopoHexckoro rocy1apcTBeHHOTO
yauBepcuteta (51°42'41.57"N 39°12'17.57"E). [lepeBbsi He UMM BUAUMBIX MTOBPEKIACHHUN
BpeauTesIMA. METOMKa TPUTOTOBIECHUS M aHalW3a IPernapaTroB IPOPOCTKOB CEMSH
u3noxkeHa B pabore [16]. B xome wuccnemoBanus ompenensuii 20 MUTOrEHETHYSCKHUX
MOKa3aTeNieli: MUTOTUYEeCKAN MHIIEKC (C y4eToM U 0e3 ydeTa KJIETOK Ha CTaauu 1podasbl
MHTO3a), YPOBEHb IMATOJIOTHI MHUTO3a (C ydeToM M 6e3 ydera KIETOK Ha CTaaud Mpodasbl
MUTO3a), JIOJIU KJIETOK Ha cTaausx npodasbl, MeTadasbl, aHadasbl, o KiIetok ¢ 1-10
SITPBIIIKAMU B Spe MHTEP(A3HBIX KIIETOK, OO KIETOK C MHKPOSIPaMH, OO0 KICTOK C
OCTaTOYHBIMU SAPBINIKAMA B uHTepdaze u MuTo3e. CTaTUCTUYECKYI0 OOpabOTKY
pE3yIBTATOB MCCIICIOBAHUS MPOoBOAMIH 1pu nioMomy mporpamm STADIA 7.0 u MedCalc
17.5.3 [15, 17]. JIlnarHOCTHUYECKYIO LIEHHOCTh MPEAMKTOpPA XapaKTEpPHU3yeT IUIOMAAb IMOJ
ROC-kxpuBoit: 0.9-1.0 — ommunas; 0.8-0.9 — oduens xopomras; 0.7-0.8 — xopormas,
0.6-0.7 — cpenuss, 0.6 1 MEeHbIIIE — HEYAOBICTBOPUTEILHASL.

PE3YJIbTATBI 1 OBCYXKJIEHUE

Panee MeTogaMu KiacTepHOIO aHAIN3a y UCCIEAYEMbIX BUIOB BBIAEIUIIN IPOPOCTKH
C pa3HBIM YPOBHEM CTaOMJIBHOCTH T€HETHYEeCKOro mMatepuana [7, 9]. Psgom aBTopos [8,
12—14] Obw10 MOKa3aHO, YTO MPOPOCTKH C HU3KUM yPOBHEM HApYLICHHH MUTO3a PacTyT
ObICTpee U UMEIOT JIyulline MOp(OIOrMUECKHE [T0Ka3aTeN1 110 CPABHEHHUIO C IIPOPOCTKAMU
C BBICOKMM YPOBHEM IaTOJIOTHI MUTO3a.

JUist BBISIBIICHHSI LIUTOTEHETUUECKUX MPETUKTOPOB FeHETHUECKON CTaOMIBHOCTH OBLT
ucmnonb3oBad ROC-ananus. /J[aHHBIN METO TO3BOJISIET OTACIIUTE OAHY TPYIILY OT APYTOH,
HO HE BCErja JaeT BO3MOXKHOCTb IPOBECTH TI'PAaHHULBI MEXAYy BCEMU HCCIIEIyEeMBbIMU
rpynnaMd. Takue IokaszaTend, Kak gons kiaetok ¢ 1-10 sapeimkamu B dape, He
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HO3BOJIAIOT PA3JEeNUTh IPOPOCTKU HA TPYIIIBI 110 CTENEHU CTAaOMIBHOCTU M€HETHUECKOTO
Marepuaia y 000MX HCCIIeyeMbIX BHIOB.

ROC-kpuBbIE TPEAUKTOPOB, MO3BOJISIONIME OTACIUTH IMPOPOCTKH MyTaOWIBHON
TPYMIIEL OT caboMyTaOMIBHOM, IpeacTaBieHbl Ha puc. 1 1 2. Kak BUIHO U3 PHCYHKOB, Y
eJIM KOJIMYECTBO I[MTOTCHETHUECKUX IIOKa3aTesei, 0 KOTOPBIM MOXKHO pa3ieiuTh JBE
TPYMIBl IPOPOCTKOB, OOJBIIE, YeM y COCHBI. Takue Mmokas3aTend, Kak AoJisi KIETOK Ha
cTaguu npodazbl M aHa-Tenogasbl MUTO3a MO3BOJSIIOT MPOBECTH pa3ACieHUE TPYHI Y
JBYX HUCCIIEAyEMbIX BUIOB PaCTEHUH.

MuroTuue cKkuil HHIEKC ¢ y4eTOM

KJIETOK Ha CTajHu Ipohasbl Jlonst KJIETOK Ha CTaAuU Hpoq)a31>1 MUTO3a
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Puc. 1. ROC-kpuBble MNPEIUKTOPOB JUIsI  pa3ieicHHs MYyTaOWIbHOM U
c1a00MyTaOUIBHOHN TPYIIT IPOPOCTKOB Y COCHBI OOBIKHOBEHHON
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VY COCHBI OTJINYHBIM JAUATHOCTHYECKUM KPUTEPHUEM MYTaOWIBHOMN TPYIIIBI SBISETCS
CpellHee YHUCIIO SIPHIIIEK Ha KIETKY, OCTAIbHbBIE MUTOTeHETHYEeCKNe MPU3HAKN ITOKa3ali
ce0st KaKk OYCHb XOPOIITNE TUArHOCTUIECKUE KPUTEPUH.

Y emu Oeiod XOpPOIIMMH IIOKA3aTelIsMH BBICTYNAIOT MHTOTHYSCKUN HHJICKC,
MOJICYMTAHHBIA C YYETOM KIIETOK Ha CTaauy Mpodassl MHUTO3a, JAOJS KIETOK Ha CTaIuu
Metadaszbl U aHa-TeNo(a3bl MHTO3a; OCTATbHBIC ITUTOTCHETUYCCKUE KPUTEPHUU SIBISIOTCS
OYEHb XOPOIIMMH TUATHOCTUYECKUMHU MOKA3aTCIISIMH.

MuroTHYe CKuii HHIeKC 6e3 yueTa VpoBeHb MaTOJIOr Ml MUTO3a C YY€TOM KIETOK
KJIETOK Ha CTauu npodasb Ha cTa/iuu npohasbl MUTO3a
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Puc. 2. ROC-kpuBblE NpEIUKTOPOB [UIsi pa3ieieHus] MyTaOWIbHOW U
c1aboMyTaOUIBHON TPYIII MIPOPOCTKOB Y €1 Oenoin
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ROC-kpuBbIC TIPEIUKTOPOB, MO3BOJIIOIINE OTACIUTh CIA00MYTAOMJIBHYIO TPYIITY
OT MPOMEXKYTOYHOM, MpPEACTaBICHb HAa puc. 3 M 4. Y COCHbl OOBIKHOBEHHOM TaKHX
rmokasareneid 6, a y enu Oemoit — 8. Takue mokaszarend, Kak MUTOTUYCCKHUA HHIEKC,
MOJICYMTAHHBIA 0€3 ydeTa KIETOK Ha CTaaud Tpodasbl, YPOBEHb IMATOJOTUN MHTO3a,
MOJICYUTAHHBIA € ydeToM W 0e3 ydeTa KJIeTOK Ha cTajgud Tpodasbl, O KIETOK Ha
craaun Metadaspl, y 00OMX BHIIOB MOTYT CIYXHTh IS OTIEICHUS TMPOPOCTKOB W3
c1a00MyTaOUIBHOM TPYIIIBI OT MPOPOCTKOB M3 MPOMEKYTOUHOM TPYIIITHL.

MurtoTnuecKuii UHIAEKC,

MOJICUNTAHHBIH C y4eTOM CpemaHee 4uCIo SAPBIIIEK
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Puc. 3. ROC-kpuBblE NpEIUKTOPOB Uil pa3ieieHus MyTaOWIbHOW U
IPOMEXYTOYHOH IpyIIl IPOPOCTKOB y COCHBI OOBIKHOBEHHOMN

ROC-kpuBbIe IPEIUKTOPOB 7151 OTAEIECHUS IPOPOCTKOB U3 MyTaOMIIbHON TPYIIIBI OT
MIPOPOCTKOB U3 MPOMEKYTOUYHOM TPYIIBI MpeACTaBIeHsl HA pUc. 5 U 6. Y cocHbl 310 4
nokasarensd, y enu — 8. OOImuMH Ui IByX BHUJIOB SABIISIFOTCS HMPEAMKTOPBI «IOJSI KIETOK
Ha CTaJuu npogasbl» U «IA0JIS KICTOK HA CTAAUN MeTa(asbl».
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MHUTOTHYECKU I HHJIEKC,
HOE[C‘H/[TEIHHHﬁ 0e3 yuera
KJICTOK Ha CTa/uu podassl
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MuToTHYEeCKUI UHICKC, YpoBeHb 11aTOJIOTUH MUTO3a,
MOACYUTAHHBIN Oe3 yueTa MOICYUTAHHBIN C YUYETOM KJIETOK
KJIETOK Ha CTaJuH mpodasbl Ha cTaauu npodasbl MUTO3a
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MuroTHdecKuii HHIEKC, YpoBeHb MaTOJIOTHH MUTO34,
MOJICYNTAHHbIN 6e3 yuera MOZICYUTAHHBIH C Y4ETOM KJIETOK
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62



UMATOrEHETUYECKMUE MAPKEPbLI AJ1A OTBEOPA MATEPUHCKUX...

Cpenmn UMTOTEHETHYECKHWX IIOKa3aTeliel ecTb TaKuWe, KOTOpble TOAXOAST s
OTJICNICHNST MYTaOWMJIBHON TPYIIIEI OT CIa00OMYyTaOMJILHOW M TPOMEXKYTOYHOHW, a TaKkKe
C1a0OMyTaOWIIBHOW OT MPOMEXKYTOYHOH. Y COCHBI K HHM OTHOCSTCS JOJsI KJIETOK Ha
cTaguu npodas3bl U CPEAHEE YHCIO SAPHINICK B SApE, Y €I — MUTOTHUYSCKUIA WHICKC Oe3
ydeTa KIIETOK Ha cTafud Mpodasbl, ypOBEHb MATOJOTHH MHTO3a C y4eTOM H 0e3 ydeTa
KJICTOK Ha craauu npodasbl u JoNsS KIETOK Ha craguu MeTadasbl. EcTh mokazarenw,
KOTOpBIC TO3BOJSIFOT OTTPAaHUYUTh MYTAOWIBHYIO TPYIITY OT CIa0OMyTaOWIBHONH M OT
MIPOMEKYTOUHOU, HO HE TTOAXOAT IS pa3elieHus c1aboMyTaOMILHON M TIPOMEKYTOTHOM
rpymi. K ux 9uciy y COCHBI OTHOCSITCS MUTOTUYECKUN HHJEKC, TTOJCYUTAHHBIN C YIETOM
KJICTOK Ha CTaJuu Tpodasbl, ¥ eI — J0JsI KISTOK Ha cTaauu Metadasbl U aHa-Teao(hasbl.
Ilo HeEKOTOpBHIM TOKa3aTensAIM MOXKHO OTTPAHUYUTH MPOMEXYTOYHYIO TpPYMIy OT
MyTaOMIIGHOM M CTa0OMyTaOWIBHON, HO HENB3S OTIPAaHHUYUTh MYTAOMIBHYIO TPYIIY OT
C1aboMyTaOMIIEHOW. Y COCHBI TAKUMU TIOKa3aTeIIIMH BBICTYTIAIOT JOJIS KIETOK B MeTadase,
a y emu — JIONIA KJIETOK C OCTaTOYHBIMH SIPBIIIKaMK B HMHTep(daze u Mera-termodase.
BrisBensl mokaszarend, KOTOpPBIE ITO3BOJSIOT OTTPAHUYUTH TONBKO MYyTaOWIBHYIO OT
cmaboMyTaOWibHOW (Y COCHBI — JIONS KIETOK Ha CTaguu aHa-teiodasel), |
C1a0OMyTaOWIIBHYIO OT TPOMEXYTOYHOU (Y COCHBI — MHUTOTHUYECKUN WHACKC C YUETOM
KJIETOK Ha CTajuu Mpodasbl, ypOBEHb IMATOJOTHI MUTO3a C y4eTOM M 0e3 ydera KJIeTOK Ha
cTaguu mpodaspl, y €M — MUTOTHYECKHH MHAEKC C YY€TOM KJIETOK Ha CTaauu Mpodassl,
JIOTISI KJIETOK C MUKPOSIIPAMHU).

3AK/IIOYEHHUE

Ha ocHOBaHMM BBINOIHEHHBIX HCCIEIOBAaHMH MOKHO PEKOMEHIOBATH INPOBOAWUTH
0TOOp JIepeBbEB, MNPOAYLMPYIOLUIMX CEMEHHOE IIOTOMCTBO C pPa3HbIM YPOBHEM
CTaOMJIBHOCTM TI'EHETHUYECKOro  amrapara, [0 [HUTOINEHETHYECKUM  II0Ka3aTeslsIM,
NpeACTaBICHHBIM B TabJIHILIE.

Jns Toro, 4roOBbl JaTh OLEHKY CEMEHHOIO IIOTOMCTBAa JiepeBa, HEOOXOAUMO
OIIPEAEIUTh IUTOI€HETHYECKHUE TI0KA3aTeIN IPOPOCTKOB CEMSIH (MUHUMAIIbHOE KOJIMYECTBO
10 mTyk). Kaxnaelii ucciemyemslil MpOpOCTOK OTHOCAT K OJHOM M3 Tpex Tpynn (1o
OOJIBIIMHCTBY IOKa3aTesel). 3aTeM CUMTAIOT KOJMYECTBO MPOPOCTKOB B KAXKIOH Tpyrie
(cmaboMyTaOMIBEHOW, MyTaOWIBPHOH W TMPOMEXKYTOYHOW) M MalOT PEKOMEHIAIUH O
JajbHeHIIeM HCI0Nb30BaHMM CEMEHHOIO IOTOMCTBA U3y4aeMoro JIepeBa.

Ta0auna
3HaUYeHH INTOTeHETHYECKUX MOKA3aTe e, MO3BOJISIIINX OTHECTH MMPOPOCTOK K
rpymie ¢ pa3’HbIM YPOBHEM CTAOMJIBHOCTH FeHETHYECKOI0 MaTepHasia

I[{uToreHeTHYCCKHI CocHa 00BIKHOBEHHAS Enb Genast
MOKa3aTeb
cmabo-  |[mpomexy- | MyTabu- | cmabo- | mpoMexy- | MyTabu-
MyTaOWib- | TOYHAs | JIbHAs | MyTaOWJb- | TOYHAS JHHAS
Has Has
MuTOoTHYECKU  MHIEKC, <4,4 <4,2 >4.4 <3,6 >3.6 -
MOJICYUTAHHBIA C y4eTOM >4,2
KIJIETOK Ha cTaguu
npodasbl MUT03a, %
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IIpoodonsicenue mabauyol

MHUTO3a, HO[[C‘II/ITaHHHﬁ C
Y4€TOM KIJICTOK Ha CTaAuU

Murotnyeckuii - MHIEKC, >2.2 <2,2 1,6-2,5 >2.5 <1,6
MOJICYMTAHHBIN 0e3 ydera

KIJIETOK Ha cTaguu

npodasbl MuTo3a, %

YpoBeHb MaTOJOT Uil 0 >0 - 0 <4,8 >4.8

npodasbl MUT03a, %

YposeHb MATOJIOT M 0 >0 - 0 <9,1 >9.1
MHTO34, TIOICYNTAHHEINA O€e3
ydera KICTOK Ha CTaaud
nipoasel MUTO34, %

Jlons kmeroxk Ha craguu | 30-46,1 <472 >47,2 <57,1 <47,2 >57,1
npodassl, % <30 >46,1 >47.2
Jlons KJIETOK Ha CTaauu >40 34,140 | <34,1 27,840 >40 <27,8
metadasbl, %

Jlons KJIETOK Ha CTaauu >21,4 — <21,4 >18,8 >22.2 <18,8
aHa-Tenodassl, % <22,2
CpeznHee 4UCIIO SIAPBILIEK 2,7-3,3 >2.7 <2,7 - — —
B sIpe€, WIT. >33
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CYTOGENETIC MARKERS FOR SELECTION MATERNAL TREES OF SCOTS
PINE AND WHITE SPRUCE PRODUCING SEED OFFSPRING WITH CERTAIN
LEVEL OF GENETIC STABILITY

Kalaev V. N., Ignatova I. V.', Kharchenko N. N.?, Karpova S. S.’

Voronezh State University, Voronezh, Russian Federation

*Voronezh State Forestry University named after G.F. Morozov, Voronezh, Russian Federation
*Voronezh State Institute of Physical Culture, Voronezh, Russian Federation

E-mail: Dr_Huixs@mail.ru

Currently, the depletion of the gene pool of forest woody plants is observed due to
the fact that in the course of selective felling, specimens valuable for economic
characteristics were destroyed and seeds from the remaining specimens were used, which
did not have the best qualities. It was noted that a high level of genetic heterogeneity
allows the population to adapt to changing environmental conditions, ensures the stability
of the population and is a resource for breeding. The selection of valuable genotypes in the
creation of forest seed plantations, which is carried out according to the phenotype, is
based on the heterogeneity of populations. Meanwhile, studies show that phenotypically
normal trees do not always produce good offspring. The cytogenetic method allows
assessing the offspring. With its help, it is possible to distinguish among the seed offspring
the mother trees of the group with different levels of stability of the genetic material.

The aim of the work was to identify markers among cytogenetic parameters for the
selection of trees producing seed offspring with different stability of the genetic material.
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The objects of the study were seedlings of seeds of phenotypically normal Scots pine
trees growing in the Khopersky State Nature Reserve (51°10'56.9"N 41°44'17.2"E), and
white spruce growing in the Botanical Garden. prof. B.M. Kozo-Polyansky Voronezh
State University (51°42'41.57 "N 39°12'17.57"E). The trees had no visible pest damage.
The method of preparation and analysis of preparations of seed sprouts is described in the
work of Butorina A.K. (2000). In the course of the study, 20 cytogenetic parameters were
determined: the mitotic index (counted with and without taking into account cells at the
prophase of mitosis), the level of mitotic pathologies (counted with and without taking
into account cells at the prophase of mitotic), the proportions of cells at the stages of
prophase, metaphase, anaphase , the proportions of cells with 1-10 nucleoli in the nucleus
of interphase cells, the proportion of cells with micronuclei, the proportion of cells with
residual nucleoli in interphase and mitosis. Statistical processing of the study results was
carried out using the STADIA 7.0 and MedCalc 17.5.3 software. The diagnostic value of
the indicator is characterized by the area under the ROC-curve: 0.9-1.0 — excellent;
0.8-0.9 — very good; 0.7-0.8 — good, 0.6-0.7 — average, 0.6 and less — unsatisfactory.

Among the cytogenetic indicators, there are those that are suitable for separating the
mutable group from the weakly mutable and intermediate, as well as the weakly mutable
from the intermediate. In pine, these include the proportion of cells at the prophase stage
and the average number of nucleoli in the nucleus, in spruce — the mitotic index without
taking into account cells at the prophase stage, the level of mitotic pathologies with and
without taking into account cells at the prophase stage and the proportion of cells at the
metaphase stage. There are indicators that make it possible to distinguish the mutable
group from the weakly mutable and from the intermediate, but are not suitable for
separating the weakly mutable group from the intermediate. These include the mitotic
index, calculated taking into account cells at the prophase stage in pine, and the proportion
of cells at the metaphase and ana-telophase stages in spruce. According to some
indicators, it is possible to distinguish the intermediate group from the mutable and the
weakly mutable, but it is impossible to distinguish the mutable group from the weakly
mutable. In pine, such indicators are the proportion of cells in the metaphase, and in
spruce, the proportion of cells with residual nucleoli in the interphase and meta-telophase.
Indicators have been identified that make it possible to distinguish only mutable group
from weakly mutable (in pine, the proportion of cells at the ana-telophase stage), and
weakly mutable group from intermediate (in pine, the mitotic index taking into account
cells at the prophase stage, the level of mitotic pathologies with and without taking into
account cells at prophase stage, in spruce — mitotic index, taking into account cells at the
prophase stage, the proportion of cells with micronuclei).

Keywords: Scots pine, white spruce, cytogenetic predictor, stability of genetic
material, cytogenetic parameters.
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