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B wu3yueHnn nDoOnyJALMOHHOM CTPYKTYpPbI JPEBECHBIX PACTEHUN MOYKHO
BBIJICTIUTh HECKOJIBKO HCTOPUYECKUX IEPUOAOB, COOTBETCTBYIOUIMX MapKepam
Pa3IMYHOTO YPOBHS pealu3alid TeHeTHYeCKOW WH(GOpMAIMd B CHUCTEME «I€H-
OCJIOK-TIPU3HAKY.

[lepBblii mepuoa  COOTBETCTBYET AHAIM3Y H3MEHYMBOCTM HA YPOBHE
¢denotunoB. M3yueHue mMOTOMCTB OTHEIBHBIX JIEPEBbEB W TMOMYJSIIIUA B
BBIPOBHEHHBIX 3KOJIOTUYECKHUX YCJIOBUSX BBISBUJIO CYIIECTBEHHYIO I'€HETUUYECKYIO
HEOJTHOPOJHOCTh JPEBECHBIX PACTEHWW HA BHYTPU- U MEX-TIOMYISLHHOHHOM
ypoeusx (Clausen, 1958; Pomenep, Illenbax, 1962; Upomnukos, 1977; Cenekuus
JIeCHBIX Topoj, 1983).

Bropoii nepuoa xapakrepusyercss GOpMHUPOBAHUEM YUYEHHS O MOMYJIALMHA Kak
ecTecTBeHHO-UcTOpuueckoit cTpykrype (Tumodee-PecoBckuit u ap., 1973;
['motoB, 1976). Pa3BuBaeTcsi NPUHIMUII aHAIW3a W3MEHYMBOCTU TNPU3HAKOB B
COOTBETCTBUM C €CTECTBEHHBIM pPAWOHUPOBAHUEM TEPPUTOPUHU U  SKOJOIO-
reorpaguyeckoil noapa3Aei€HHOCThIO apeana Buja. Takoi Moaxo/a, B COUYETAHUU C
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pPa3JIOKEHUEM  W3MEHYMBOCTH  KOJMWYECTBEHHBIX MPU3HAKOB HA  3KOJIOTO-
IF€HETUYECKUE KOMIIOHEHTHI M AHAJIM30M 4YacTOT (PEHOB B MOMYJISLUAX, MO3BOIHII
MOJTYYUTh KOJUYECTBEHHBIE JaHHBIE 00 UePAPXUUECKON CTPYKTYpE BHYTPUBUIOBOM
U3MEHUUBOCTU U 00bEMe momymsiuuid (['motos, 1983 u nap.; Cemepukos, 1986;
Buaskun, 2006).

TpeTuil mepuoa COOTBETCTBYET aHAIW3y BHYTPHMBHUAOBOM H3MEHUYMBOCTH Ha
YpOBHE NEPBUYHBIX I'€HHBIX MPOAYKTOB — (pepMeHTOB. IIpriMeHeHne anI0o3UMHBIX
MapKepoOB MO3BOJIMJIIO XapaKTEpU30BaTh MOIMYJISLUM IO TAaKUM MOMYISIHOHHO-
FeHETUYECKUM TapaMeTpaM, Kak J0Jid MOJIUMOP(HBIX JIOKYCOB, T€T€PO3UTOTHOCTD,
YPOBEHb MEXIOMYJISIUOHHON auddepenunanuu u ap. (I'onuapenko u ap., 1989;
[TonuToB u ap., 1992; Cannukos, Ilerposa, 1993).

UeTBEpThINl (COBpPEMEHHBIN) MEPUOJ] COOTBETCTBYET aHAIU3y T'€HETUUYECKOU
n3MeHunBocTH nomyssauni Ha ypoBHe JJHK. IIpumenenune JIHK-mapkepoB BBIBOIUT
M3y4YCHHE TOMYJISAIUN Ha KaueCTBEHHO HOBBI YPOBEHb C HOBBIMH BO3MOKHOCTSIMU:
(1) Hambosiee TMONHO XapaKTEPHU30BaTh OCOOEHHOCTH T€HETUYECKOW CTPYKTYpHI
nonyJysiuid; (2) OLIEHUBAaTh OTHOCUTEIBHOE BIIMSIHUE Pa3IUYHBIX (PAKTOPOB
HBOJIIOIMU HA TEHO(OH] MOMyJISIUKA U BUJIAa B 11€JI0M; (3) HAXOIUTh «IIPEIKOBBIC)
nomyssuy; (4) u3ydyaTh pojib IKCIpeccuu reHos; u ap. (Kpyrosckuii, 2006; 2014).

B nacrosimiee Bpems HaOmtomaeTrcs TEHACHIMS K HM3YyYEHUIO TEHETHYECKOU
TETEPOr€HHOCTH TMOMYJSIMUKA JOPEBECHBIX MOo4YTH HUckatountenbHo 1o JHK-
Mapkepam. TakoW OJHOCTOPOHHMM TIONXOJ OOEHHSET pealbHYI0 KapTUHY
NONYJIAIIUOHHO-TEHETUYECKON CTPYKTYPhI BUJOB U O PSALY IPUUUH BPSI U MOKET
ObITh TOJHOLIEHHO peanu3oBaH B Macmutabe jecoB Poccun. Bo-nepBsix,
IreHEeTUYECKUN MOTEHUHaNl 0co0eil peanu3yercs Ha ypoBHE (DEHOTHIIOB, B CBSI3U C
yeM (peHoTHnuYecKkasi ”3MEHYMBOCTh MOMYJISIIIUNA BCeria JOJbKHA ObITh B (pOKyCe
BHuManus (JIesontun, 1978). Bo-BTopbIX, mpeacka3aTh U3MEHYMBOCTH OEJIKOB U
dbeHoTunoB, ucxoAs u3 3HaHuUU 00 wu3MeHuuBocTu JIHK, He mnpencraBisercs
BO3MOKHBIM B CHJIy BO3JICMCTBUS Ha T€HHBIE MPOAYKTHI (PaKTOPOB CPEAbl U 3aKOHA
amepokeHTHOCTH  ([IparaBue, 2017). B-TpeTbux, aHalu3 TEHETHYECKOM
reTepOreHHOCTH Tomyssiiuidi Ha ypoBHe OenkoB u JIHK tpebyer 3HauutensHO
00X (PMHAHCOBBIX 3aTpaT, YeM Ha ypOBHE (DEHOTHUIIOB.

W3 sToro crnemyer BHIBOJ O HEOOXOIMMOCTH KOMILJIEKCHOCTH W ATAIHOCTH
ucclieoBaHus nonyssiuii, uyrto npensuaend H.B. I'moror (1982; 1983) um ero
ommxkaimmii copatauk JI.M. CemepukoB (1986). PanimonansHOCTh TaKOTO MOIX0/A
JIOKa3bIBACTCS HA NPUMEPE HU3YUYEHHUS] MOMYJSIHOHHO-TEHETHYECKON CTPYKTYpbI
cOoCHBI 00bIKHOBEeHHOU (Bumsikun u np., 2014; 2015; Tapakanos, Kansuenko, 2015;
3anenuHa u qp., 2016).
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EVALUATION OF GENETIC HETEROGENEITY OF POPULATIONS:
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In study of woody plants population structure is possible to allocate few
historical periods, corresponding to markers of various levels of realization of
genetic information in "gene — protein — phenotypic trait" system.

The first period correspond to analysis of variability on phenotypes level.
Study of posterities of separate trees and populations in similar ecological
conditions revealed significant genetic heterogeneity of wood plants on within- and
on between-population levels (Clausen, 1958; Rohmeder, Schénbach, 1962;
Iroshnikov, 1977; Breeding of forest plants, 1983).

The second period characterizing by formation of population doctrine as a
natural-historical structure (Timofeev-Resovsky et al., 1973; Glotov, 1976). The
principle of the traits variability analysis, in relation to natural zoning of territory
and ecological-geographical differentiation of the range of species is developing.
Such approach, in combination with decomposition of variability of quantitative
traits on ecological-genetic components, and analysis of phen frequencies in
populations allowed to obtain quantitative data of hierarchical structure of
intraspecific variability and framework of populations (Glotov, 1983; and other;
Semerikov, 1986; Vidyakin, 2006).

The third period meets the analysis of intraspecific variability on primary gene
products level — the enzymes. Using of allozyme markers allowed to characterize
populations by thus population-genetic parameters, as a share of polymorphic loci,
heterozygosity, differentiation on between-population level, and etc. (Goncharenko
et al., 1989; Politov et al., 1992; Sannikov, Petrova, 1993).

The fourth (modern) period matches the analysis of genetic variability of
populations on DNA level. Application of DNA-markers deduces the study of
populations on qualitatively new level with new opportunities: 1) most fully
characterize the specific of genetic structure of populations; 2) evaluate relative
influence of various factors of evolution on gene fund of populations and species in
general; 3) look for "ancestor" populations; 4) study a role of gene expression; etc.
(Krutovsky, 2006; 2014).

There is a tendency to study presently the genetic heterogeneity of the forest
plant populations almost exclusively by DNA-markers. Such one-way approach
impoverishes a real picture of population-genetic structure of species and for some
reasons cannot be fully realized in scale of the Russia' forest. First, the genetic
potential of trees is realized on phenotypes level, so, the phenotype variability of
populations always should be in a focus (Lewontin, 1978). Secondly, to predict
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proteins and phenotypes variability is not possible because of environment and the
"emergent effect" on gene products influence (Dragavtsev, 2017). Thirdly, the
analysis of genetic heterogeneity of populations on proteins and DNA levels
requires much greater financial expenses, than on phenotypes level.

Our main conclusion is necessity of complexity and step-by-step study of
populations, what has been Nikolai V. Glotov (1982, 1983) and his nearest
colleague Leonid F. Semerikov (1986) anticipated. Rationality of such approach
was proved on examples of complex study of genetic structure of Pinus sylvestris in
Russia (Vidyakin et al., 2014; 2015; Tarakanov, Kal’chenko, 2015; Zatsepina et al.,
2016).
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