ISSN 2310-0273 Becmuux BapI'V. Cepusi: BUOJIOTHYECKUE HAYKHU. CEJIbCKOXO3SIUCTBEHHBIE HAYKU

VK 630.86:635.052

E.T. TIOHLKOBal, JIL I1. ABIlaIIIKOBaZ
Yuapexnenne oopazoBanus «bemopycckuii TOProBO-9KOHOMHYECKHUN YHHUBEPCUTET MOTPEOUTEIILCKON KOOTIEpaITHI,
benopycckuii pecry0inKkaHCKHi COr03 MOTPEOUTENBCKHUX 00111ecTB, mp. OKTsI0ps, 50, 246029 I'omerp,
Pecny6imka Bemapycs, +375 (29) 316 44 83, tut-3@mail.ru, >+375 (29) 314 70 94, avdashkova@mail.ru

OJIAYKTYUPYIOLIASA ACUMMETPUA BUJIATEPAJIBHBIX TIPU3HAKOB JIMCTA
BEPE3bI IIOBUCJIOU BETULA PENDULA ROTH. B TEXHOI'EHHBIX YCJIOBUAX
(HA IPUMEPE I'OMEJIBCKOI'O ITIOJIECBHAI)

OnHO#t U3 KITIOYEBBIX MPOOJIEM NPOMBILICHHBIX [ICHTPOB SBILSIFOTCS BEIOPOCHI TEXHOTCHHBIX AJIEMEHTOB B atMocdepy,
YTO MMEET HETaTHBHBIC MOCICICTBHS Ul POCTA U PAa3BUTHS JPEBECHBIX pacTeHuit. OJHUM M3 METOJOB MHTErPATbHON
XapaKTepPUCTUKH KadyecTBa Cpenbl SBISIETCS ONpEAeNICHHE II0KazaTens (IIyKTyHpYIOIled acUMMETPHH JIMCTOBBIX
IUIACTHHOK JIPEBECHBIX PACTCHHH, KOTOPBIM TakkKe MOXET OBITH HMCHOJIb30BaH JUIA BBIABICHUS HX aIalTHBHBIX
MEXaHH3MOB IIPH NIPOU3PACTAaHUY B TEXHOT'CHHBIX YCIOBHAX. B pe3ynbTare mpoBeCHHBIX UCCIICIOBAaHNI HA OCHOBAaHUHU
ompeneneHuss KodpunrueHTa QIyKTyHpYyIOmeil acHMMETpUH M OOIIeH OIEHKH CTeNCHH W TIIyOMHBI agalTUBHBIX
W3MEHEHHI JIMCTOBBIX TIACTHHOK Gepesnl moucioi Betula pendula Roth. mposemen cpaBHUTENbHBIN aHAN3 YCIOBHIA
MPOU3PACTAHUS UCCIICTYEMBIX PEBECHBIX PACTCHHIA.

KnroueBble cioBa: Gepesa mosucnas Betula pendula Roth.; daykryupyromas acummerpus; MHTErpaibHbIH
IOKa3aTeb CTa0MILHOCTU paSBI/ITl/lﬂ; TEXHOT€HHOE BJIUSIHUE, MOp(l)OMeTpI/I‘{eCKaﬂ azarnTanus.
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THE FLUCTUATING ASYMMETRY OF THE DROOPING BIRCH
BETULA PENDULA ROTH. LEAVES BILATERAL SIGNS UNDER TECHNOGENIC
CONDITIONS (ON THE EXAMPLE OF GOMEL POLESYE)

One of industrial centres key problems is technogenic elements emission in the atmosphere that has negative
consequences for wood plants growth and development. The fluctuating asymmetry indicator definition of wood plants
leaf laminas is one of integrated characteristic methods of the environment quality. This method can be also used for
wood plants adaptive mechanisms identification in the period of growth under technogenic conditions. As a result, on the
basis of defining the indicator of fluctuating asymmetry and degree and depth assessment of leaf laminas of the drooping
birch Betula pendula Roth. adaptive changes the comparative analysis of wood plants conditions growth is carried out.

Key words: drooping birch Betula pendula Roth.; the fluctuating asymmetry; a development stability integrated
indicator; technogenic influence; morphometric adaptation.

Table 5. Fig. 3. Ref.: 13 titles.

BBenenne. B HacTosmee Bpems B r100aibHOM MaciTabe MpOUCXOAST MPOLECChl U3MEHEHUs
CTPYKTYPbI pa3MCIICHUS NPOMBIIIIICHHBIX MPOU3BOACTB W HACCIICHUA. Ot HU3MCHCHMUS, 3aTPOHYB-
mue u PecnyOnuky benmapych, CBSi3aHBI C TOCYJAapCTBEHHON TMOJUTHKOW MPEUMYIIECTBEHHOTO
Pa3BUTHUA MAJIBIX TOPOAOB, YBCIUYCHHUA YACIBHOI'O BECa BI:I6pOCOB 3arpsA3HAIOMIUX BCIICCTB OT CTa-
[{MOHAPHBIX UCTOUYHUKOB, TOCTENICHHBIM YMEHBIICHHEM YIIepOa 3a cueT MepeBoja TeII0IHEPreTUKU
U TPAHCIOPTa Ha HKOJIOTHYECKU 0oJiee YUCThIE BUJIBI TOIUIMBA. Hapsiy ¢ 3TUM HMPOUCXOJUT CTaOH-
JU3alus J0JM KPYMHBIX TOPOJOB B OOIIEM TOPOJCKOM HACeJIeHHH, U MHTEHCUBHas ypOaHW3auus
NIEPEXOIUT B MEPBOHAYATIBHYIO CTAINIO CyOypOaHU3aIMy, T. €. Pa3BUTHE IPUTOPOTHBIX TEPPUTOPHUHL.
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Ecnu Ha sTane nHTeHCHBHOM ypOaHHU3auK ObUTH MOTY4YeHbl pa3HOOOpa3HbIE JaHHbIE O BIUSHUU
TEXHOTEHHOT'O 3arpsi3HEHHs Ha PacTHTENbHbIE COOOIIEeCTBA, TO JJ dTana cyOypOaHM3aluu Takas
nH(popMalns NpakTUYeCKU OTCYTCTBYeT. ['omenbckoe [lonecbe, KOTOpoe ABIsETCS BTOPHIM I10 3Ha-
YMMOCTH MPOMBIIUIEHHBIM pernoHoM benapycu, npencrasiser co0oil y1o0HYI0 MOAETH I TaKHX
uccinenoBaHuil. 3nech Ha (OHE YBEIMYEHHs KOJIMYECTBA CTAlMOHAPHBIX HCTOYHHMKOB BHIOPOCOB
3arpsI3HAIONIMX BEIIECTB 3a MOCJIEIHUE TObl HA0II01aeTCsl HE3HAYNTENbHOE CHIYKEHUE BEITMYMHBI
YJIEIIBHOTO Beca BHIOPOCOB 3arpsi3HAIOLINX BEIIECTB B aTMOc(hepy B 001IeM 00beMe MPOMBIIIIICHHBIX
smuccuii no pecryonuke (Ha 0,3% oT craumoHapHBIX UCTOYHUKOB U Ha 0,5% OT MOOMIIBHBIX UCTOY-
HUKOB) [1]. Tem He MeHee Ha ['OMENBbCKYIO 00JaCTh TPUXOTUTCS POCT CPETHETOIOBBIX KOHIICHTPAITHIA
OKCHJIa yriepoja B Bo3Ayxe, (heHosla, aMMHaKa, YTO BIIOCJIEJCTBUU MOKET HEraTHBHO CKa3aTbCs
Ha MPOLIECCE POCTA U Pa3BUTHUS PACTUTEIBHOCTH.

[Tokazarens QuyKTyupyrome acuMMETpUHM KaK WHTETrpalibHbIM IOKa3aTreiab CTaOWIbHOCTU
Pa3BUTHS TPEACTaBIsAET COO0M A(PQPEKTHBHBIN KpUTEpUH, XapaKTEpPU3YIOIIMHA HE3HAUYUTEIIbHBIC
Y HEHaIpaBJICHHbIE OTKJIOHEHHs] MOP(HOMETPUUYECKUX MapaMEeTpOB JIUCTa OT CTPOroil OuaTepaib-
HOM CUMMETpPHH MO/ BIMSIHUEM TEXHOTE€HHBIX Bo3jaecTBui [2—7]. Kpome Toro, Takue usmMeHeHus
MOP(}OIOrHUecKoro xapakrepa MOTYT XapaKTepH30BaTh aJanTal[MOHHbIE MEXaHU3MBbI, MPOSBIISIO-
LIMECS y paCTUTEILHOCTH IIPU IPOU3PACTAHUU B TEXHOT'€HHBIX yciaoBUsX [8—11]. [Toaromy nensio
paboThl SIBUIOCH OMpeelieHne MOJAETN W3MEHYUBOCTU MOKa3aTens (PIyKTyupyroomeil acCuMMeTpUH
M Ha OCHOBAHHH STOT0 — XapaKTepa aJanTUBHBIX U3MEHEHUH JMCTOBBIX IJIACTHHOK JPEBECHBIX
pacTeHui B yCIOBHSX TEXHOTEHHOrO BO3AeHcTBUS Ha mpuMepe ['omenbckoro [lonecks. B kauectse
HCCIIelyeMOro 00BbeKTa JIPEBECHBIX pacTeHUil BbiOpaHa Oepe3a moBucias Betula pendula Roth.
Kak TUIUYHBIIA U paBHOMEPHO Mpouspactaroimuii Bua 11t ['omenbckoro [lonechs.

[Tpu 3TOM pemanuch CIeAyIOIIME 33aJaud: ONPEACIUTh MapaMeTpbl aCUMMETPHH JIMCTOBOM
iacTHHKU Oepes3bl moBucinoii Betula pendula Roth. m u3yunTh WX CTaTUCTHYECKHE CBOWMCTBA;
MPOBECTU CPABHUTEIBHYIO KOJIWYECTBEHHYIO OLIEHKY aJalTUBHBIX MOP()OMETPHUECKUX M3MEHEHUN
nucta Oepessl mosBucioit Betula pendula Roth. wa teppuropun I'omenbckoro Ilomecss ¢ yuetom
KodpunrenTa GpIyKTyupyomeil aCuMMeTpHH.

Marepuana u mMeroabl ucciaenoBanus. [IpoOsr nucTheB Oepessl moBucioi Betula pendula
Roth. orbupanu B OKpy:KEHHHM MPOMBIIUICHHBIX Tpeanpusatuii ['omens u ['omensckoro Iomechs,
pasnuyarImuxcs CHeru(uKod MPOMBIIIICHHOTO MPOHU3BOJCTBA M, COOTBETCTBEHHO, YPOBHEM
TEXHOTEHHOT'O BIIUSHUS HA COCTOSIHME aTMOC(EPHOro BO3ayxa. TakKUMH MPEANPUATUSIMU SBUIHUCH:
B ['omene — OAO «I'omenbckuil xumndeckuil 3asoa», OAO «"'omenpapes», OAO «'omenbckuii
3aBOJl JUThd U HopMaiieir»y, OAO «l'oMenbcTeksio»; Ha TeppuTopuu ['omensbckoro Ilonechs —
«benopycckuii razomnepepabarsiBatommii 3aBog» (Peunna); OAO «CBernoropck XMMBOJIOKHOY;
3A0 «/lobpymickuii papdoporsriit 3aBoa»; OAO «Mo3bipckuii HeTenmepepadaThIBAOIINI 3aBOTY;
OAO «benopycckuii Mmetayuryprudeckuii 3aomay (XKiaooun).

B nensix npoBeneHus: cpaBHUTENBHON OLIEHKU XapaKTepa aJalTHBHBIX W3MEHEHUH HCTIOJIb30BATUChH
cenuteOHast 30Ha U 00be3Has jopora ['omerns, a Takxke (JOHOBBIE YCIOBHUS, KAKOBBIMH SIBHJIACH YacTb
teppuroprn HarmonanmsHoro napka «I Ipurstckuiiy (XoOHEHCKOE JIESCHIYECTBO), MAKCUMATTBHO TIPHOITH-
KeHHas K [ omertto 11 cB0OOIHAsI OT BIMSIHUSA ITPOMBIILICHHON ACSTEIbHOCTA M MHTEHCHBHOTO TPAHCIIOPTA.

OTt60p nucTheB mpoBoAwIM B aBrycte 2017 rosma ¢ OTASNBHO CTOSAMUX AepeBheB (He MeHnee 10
B K&XIOW TOYKE; HAa KaXIOW HCCIeTyeMOl TEeppUTOPHUH BBIOMpANU MO 2 MPOOHBIX BBIOOPKH,
pacrojoKeHHbIE BJAOJb MPOTUBOMOJIOKHO HAMpPaBICHHBIX TPAHCEKT) MPUOIMU3UTEIHLHO OJHOTO
BO3pacTa, ¢ BBICOTHI 1,5 M. C KaXXIIOrO0 OIBITHOTO J€pPEBa C I0OKHON CTOPOHBI KPOHBI CPHIBAIN
1o 20—25 HENOBPEXKACHHBIX JIUCTHEB.

Bo3pact nepeBbeB OLIGHMBANIM IYTeM OINPEACICHUS JAWaMeTpa CTBOJA, KOTOPBIM JENUIH
Ha cpeHeroqoBoi mpupoct. CpeaHuil Bo3pact aepeBbeB cocTtaBmi 35—40 mer.
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N300paskeHUs] OTCKaHUPOBAHHBIX JHCTHEB 00pabaTHIBAIKMCH ¢ MOMOIIBI0 mporpamMmer Corel-
DRAW X6. JInst OLleHKH MHTErpaJIbHOTO MOKa3aressi CTa0MIbHOCTH pa3BUTHA (ko unmenrta (iayk-
Tyupyromieii acummerpun (nanee — KDA)) 6epesbr moeuciioir Betula pendula onpenensiin mmpuny
TIOJIOBUHKH JIMCTA (TIOCEPEAMHE JIMCTOBOM TUIACTUHKH), JJIMHY BTOPOM OT OCHOBAHUSI JIUCTA )KUJIKU BTO-
pOro mopsijika, pacCTOsIHUE MEKIY OCHOBAHUSIMU TEPBOM M BTOPOM KIJIOK BTOPOTO MOPsAKA, paccTos-
HHUE MEXIY KOHI[AMHU 3TUX JKUJIOK, YTOJ MEXIy HEHTPaIbHON >KUIKONH U BTOPOM OT OCHOBaHMS JIMCTA
KUJIKOM BTOPOTO MOPSIJIKA, U PACCUUTHIBAIIM KOIPPHUIUEHT QuIyKTynpyromen acummerpuu [12; 13].

MareMmarnueckyto o0pabOTKy IU(GPOBOTr0 Marepuajga BBIOJHSIIA C TOMOIIBIO MPOrpamMm
Excel u Statistica.

AnanTuBHBIE M3MEHEHUS C ydyeToM (IyKTYUpYIOLIeH acUMMETPHH JIUCTOBOM IUIACTUHKHU
B CBSI3U C IIPOU3PAcCTaHUEM B TEXHOT€HHBIX ycnoBHsAX (Ally,) oneHuBanu no popmyie

All,=C,,-T,,, (1)

rae C — creneHb aanTUBHBIX W3MEHEHHI;
I' — rmyOuHa ananTUBHBIX U3MECHEHUH.

Pe3yabTaThl Mcce0BaHUSI U UX 00CYy:KIeHHe. Pe3ynpTaThl 0TOOpa Mpod pacTUTETHHOTO
MaTepuaga B 30HaX BIIMSHUS MPOMBIIUICHHBIX MPEINPHUATHA U (HOHOBOH TEPPUTOPUU TO3BOIUIH
OLICHUTh JMAaNa3oH M3MEHEHHH acCUMMETpUU HCCIeAYEeMbIX MOPPOMETPUUYECKHX MapaMeTpoB
JIMCTOBBIX IJIACTHHOK Oepe3nl moBucioi Betula pendula Roth. npu pa3Butiu B ycoBusX ¢ pa3indHOiM
CTETICHBIO TEXHOTCHHOM Harpy3ku (B Tabmuiax 1—4 u Ha pucyHkax 1—3 mpeacTaBieHbl pe3yIbTaThl
10 NIEPBOH BEIOOPKE B KaX/10i Touke 0TOOpa 00pasIos).

Tabnwuuya 1. — 3Ha4yeHns NnapaMmeTpoB aCMMMETPUN NTUCTOBbIX NIAacTMHOK B6epesbl noBucron Betula pendula

Table 1.— The leaf laminas asymmetry parameters values of the drooping birch Betula pendula
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3HayeHUs napameTpoB acCUMMETPUU
paccrosHme paccTosiHue
MEXAy ocHoBa- MeXxay KoHLamm AnNuHa BTOpoW Yromn Mexay Len-
HUAIMW NEPBOW . g TpanbHOM XXWIKON
MecTo 1 BTOpPOM fepsou 1 BTOpout OT OcHOBaHNS LUMpWHa norio- 1 BTOpOW OT
oTbopa |  or ocHoBaHMs ?_ITM?:(T::(;(B;J_IHS? BTSM(():-FFOa I:';W;KMKa BMHKM NIUCTa, MM | OCHOBaHWs fiucTa
npo6 nMcTa XUINOK P PARKA, |/ GrhocuTenbHas | kunkoi BTOPOro
BTOPOro nopsiaka, MM / OTHOCK- o

BTOPOrO nopsiaka, MM | OTHOCH TenbHAS MorpeLHocTb, % nopsiaka, rpag /

MM / OTHOCK- o OTHOCUTEnNbHas

TernbHast MOrpeLIHocTb, % o

TernbHas o MOrpeLHocTb, %

o norpeLHocTb, %
norpeLHocTb, %

1 5,93+0,013/0,22 | 10,24+0,012/0,12 | 30,13+0,027/0,09 | 18,46+0,015/0,08 | 39,47+0,041/0,10
5,86+0,011/0,19 | 11,13+0,013/0,12 | 30,01+0,024/0,08 | 18,47+0,013/0,07 | 38,48+0,041/0,11
) 5,64+0,009/0,16 | 9,78+0,010/0,10 | 33,16+0,023/0,07 | 18,88+0,016/0,09 | 34,79+0,027/0,08
5,33+0,008/0,16 | 10,44+0,009/0,09 | 33,13+0,022/0,07 | 19,04+0,016/0,08 | 34,75+0,025/0,07
3 5,76+0,007/0,13 | 9,39+0,007/0,07 | 28,68+0,017/0,06 | 17,89+0,011/0,06 | 40,27+0,035/0,09
5,48+0,006/0,12 | 9,60+0,009/0,09 | 28,00+0,016/0,06 | 16,65+0,010/0,06 | 40,24+0,029/0,07
4 5,33+0,009/0,18 | 11,45+0,011/0,10 | 31,30+0,026/0,08 | 18,14+0,012/0,07 | 44,10+0,025/0,06
5,40£0,008/0,15 | 11,42+0,011/0,09 | 30,28+0,027/0,09 | 18,95+0,016/0,08 | 43,42+0,033/0,08
. 4,95+0,007/0,14 | 9,77+0,013/0,13 | 28,83+0,020/0,07 | 17,57+0,012/0,07 | 41,82+0,038/0,09
4,87+0,007/0,14 | 9,68+0,011/0,11 | 28,36+0,019/0,07 | 17,62+0,013/0,07 | 41,02+0,040/0,10
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OkoHyaHue mabnuub! 1

3HayeHuns napamMeTpoB aCMMMETPUn

paccTosiHue
paccTosiHne
Mexay OCHOBa- _ yron Mexgy LieH-
_ Mexay KoHLamm OnnHa BTOpoW y -
HUAMMW NepPBOW 4 o TpanbHOW XWIKOW
MecTo 1 BTOpOM repBout 1 BTOpou OT OCHOBAHS LUMpKHa nono- n BTOpPOW OT
oTbopa| ot ocHoBaHMs ?—L?;i:ofv?:oms BTSM(()::(? I:';W;KMKa BMHKM NIUCTa, MM | OCHOBaHWs fncTa
npo6 NINCTa >KUNOK P PARKA, |/ GrhocuTenbHas | kunkoi BTOPOro
BTOPOro nopsiaka, MM / OTHOCK- o
BTOPOro Nopsaka, MM / OTHOCH- TenbHas norpeLwHocTb, % nopsigka, rpag /
MM / OTHOCK- o OTHOCUTENbHasA
TenbHas norpeLHocTb, % o
TenbHas o norpeLuHocTb, %
o norpeLuHocTb, %
norpeLHocTb, %
5 5,75+0,008/0,14 | 9,18+0,008/0,09 | 29,45+0,020/0,07 | 17,81+0,012/0,07 | 41,85+0,030/0,07
5,34+0,007/0,13 | 9,54+0,010/0,11 | 29,24+0,020/0,07 | 17,66+0,011/0,06 | 41,78+0,030/0,07
. 4,14+0,005/0,12 | 8,99+0,008/0,09 | 27,77+0,017/0,06 | 16,09+0,010/0,07 | 41,26+0,022/0,05
3,92+0,004/0,11 | 8,96+0,008/0,09 | 27,41+0,015/0,05 | 16,33+0,009/0,06 | 40,33+0,025/0,06
8 8,41+0,010/0,12 | 9,76+0,060/0,61 | 29,54+0,032/0,11 | 17,19+0,013/0,08 | 30,53+0,030/0,10
8,61+0,010/0,11 | 8,42+0,010/0,12 | 28,33+0,019/0,07 | 17,27+0,015/0,09 | 31,04+0,024/0,08
9 5,40+0,008/0,15 | 9,71+0,012/0,12 | 30,65+0,022/0,07 | 18,36+0,011/0,06 | 39,02+0,035/0,09
4,97+0,006/0,12 | 10,01+0,010/0,10 | 29,92+0,023/0,08 | 17,99+0,016/0,09 | 38,37+0,037/0,10
10 5,72+0,011/0,19 | 10,72+0,012/0,11 | 30,35+0,023/0,08 | 17,65+0,013/0,07 | 43,52+0,033/0,07
5,50+0,010/0,19 | 10,21+0,010/0,10 | 28,78+0,031/0,11 | 17,73+0,017/0,10 | 42,77+0,037/0,09
1 5,42+0,009/0,17 | 9,43+0,010/0,11 | 29,24+0,019/0,07 | 17,32+0,014/0,08 | 41,97+0,031/0,07
5,35+0,010/0,18 | 9,65+0,009/0,09 | 28,86+0,019/0,07 | 17,49+0,012/0,07 | 41,68+0,028/0,07
12 5,96+0,013/0,21 | 10,73+0,012/0,11 | 30,19+0,028/0,09 | 17,79+0,018/0,10 | 43,73+0,045/0,10
5,85+0,011/0,19 | 10,38+0,012/0,12 | 29,36+0,030/0,10 | 17,68+0,020/0,11 | 43,45+0,044/0,10
13 5,26+0,006/0,11 | 11,27+0,011/0,09 | 32,78+0,030/0,09 | 21,79+0,015/0,07 | 40,93+0,037/0,09
5,29+0,006/0,12 | 11,23+0,013/0,11 | 32,67+0,018/0,06 | 21,60+0,013/0,06 | 41,71+0,024/0,06

lMpumeyarue. 3pecb n panee B Tabnuuax 2—5: 1 — OAO «loMenbckuii XMMMYecKUi 3aBogy», 2 —
OAOQO «lomernbgpeB», 3 — OAO «lMomenbckuii 3aBod NuTbst U HopMmarnen», 4 — OAO «lomenbcTeknoy, 5 —
obbesgHas gopora, 6 — 3A0 «[dobpywcknii chapdoposein 3aBogy, 7 — OAO «benopycckuin metannypru-
Yyeckuin 3aBoa», 8 — OAO «Mosbipckuii HM3», 9 — «Benopycckuin razonepepabatkiBatolmii 3asogy, 10 —
OAOQO «CgseTtnoropckXmmMmBormnokHo», 11 — cenutebHasa 30Ha (4acTHast 3acTpowka), 12 — cenutebHasa 30Ha
(MHoroataxHasi 3actponka), 13 — HaumoHanbHbI napk «punsatckuny. B yucnutene npencrasneHsl napa-
MeTpPbI JIEBOW MONOBUHbI INCTA U OTHOCUTESbHASH MOrPELLHOCTb UX UBMEPEHUI, B 3HaMeHaTene — nNpaBoi.

JlanHble TaOIUIBl | CBUACTENBCTBYIOT, YTO B TEXHOTCHHBIX YCIOBHUSX MapaMeTpbl aCHMMETPUH
JIUCTOBBIX IUIACTHHOK (Ha MpUMEpE TIEPBON U3 MCCIEAYEMbIX BHIOOPOK B KaXKI0W TOUKE 0TOOpa Mpoo)
BapbUPOBAJIH B 00Jiee MUPOKOM JMANA30HE 110 CPAaBHEHHIO ¢ (DOHOBBIMU YCIOBHSMH M CETUTEOHON
30HOM. Tak, AJIs1 pacCTOSIHUS MEXIY OCHOBAaHUSAMU MEPBOM U BTOPOM OT OCHOBAHMS JIUCTA KUIIKAMH
BTOPOTO TIOPSIIKA ITOT JOWAmNa3oH cocTaBmi 3,92—8,61 MM B TEXHOTCHHBIX YCIOBHUSIX ((OHOBBIC
3Ha4YeHUs 5,26—5,29 MM); T pacCTOSTHHS MEXTy KOHITAMU THUX XUIoK — 8,42—11,45 MM (hoHOBBIE
3HaueHus 11,23—11,27 MM); 1151 JIMHBI BTOPOW OT OCHOBAHUS JIMCTA XWJIKH BTOPOIO MOPSAKA —
27,41—33,16 MM (¢ponoBbie 3HaueHus 32,67—32,78 MM); Ol MUPUHBI TMOJOBUHKH JINCTA —
16,09—19,04 mm (donoBsie 3HaueHus 21,60—21,79 Mm); Ans yriia MeXIy HEHTPAIBHOM KHUIIKOH
¥ BTOPOH OT OCHOBaHHS JIUCTa >KUIKH BTOporo mopsgaka — 30,53—44,10° (dpoHOBBIC 3HAYCHHUS
40,93—41,71°). BenuurnHa OTHOCUTENHFHON MOTPEIIHOCTY U3MEepeHHi He npeBbimaeT 1%.
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Pe3ynbrarhl aHanm3a AMCIEPCHOHHOTO KOMILIEKCA, BKJIIOYAIOIIETO MapaMeTpbl aCUMMETPUN
JINCTAa B TEXHOT'CHHbBIX U (bOHOBBIX YCIIO0BUAX, CBUACTCIILCTBYIOT, YTO 3HAYCHUC F-KpI/ITepI/DI IMPCBLIIAOT
F «purua, JUIST BCEX HMCCIEIOBaHHBIX MapameTpoB mpu f =19, 1980 u p < 0,05 (Fipumua. = 1,59). Crienosa-
TCJIbHO, MapaMCTPhbI JIMCTOBLIX IUIACTUHOK ACPCBLEB, MPOU3PACTAOIINX B OKPYXXCHHUU IMPOMBIIIJICH-
HBIX MPEANPUITUN U B CETUTEOHON 30HE, TOCTOBEPHO OTIUYAIOTCS OT BHIOOPKHU B (DOHOBBIX YCIOBUSX.

C uenbio BBIABICHUS HAJIWYHUS WM OTCYTCTBUS B3aHMMOCBSI3M MEXKIY HCCIEIyeMbIMHU Mapa-
METpPaMHU aCUMMETPUHU JHMCTOBBIX IUIACTUHOK (OTAEIBHO HA JIEBOW M IPAaBOM IOJOBUHKAX JIMCTA)
OBLIT TTPOBEICH pacueT MapHbIX KOAGOUIIMEHTOB Koppensaiuu. B pe3ynbrare ObII0 BBISIBICHO OTCYT-
CTBUE CHJIBHOU KOppGJIHLIHOHHOﬁ CBA3M MCXKAY OTACIbHBIMHU IIPHU3HAKAMH, ITOITOMY HOaJiIeC BCC
MapaMeTpbl UCTIOIb30BANIUCH 11 onpeneneHuss KOA.

Jns pacdera KDA Ha npenBapuTenbHOM dTare 00paboTKH JaHHBIX 110 TTapaMeTpaM aCHMMETPUN
JIUCTOBBIX IUIACTUHOK HEOOXOIUMO OBIJIO YOSAUTHCS BO (DIYKTYHPYIOIIEM XapaKTepe aCHMMETPUU
KaXZI0ro nprusHaka 1 OTCyTCTBUU UJIW HAJIMYUU HaHpaBHGHHOﬁ ACUMMCTPUHU U aHTUCUMMCTPUH.

Jlig ycTaHOBJIEHHS HAJIWYUS WU OTCYTCTBUS HalpaBiIeHHOW acMMMETpuu Oblla MpoBepeHa
TUmnoTe3a O paBCHCTBC IOKA3aTC/IA CUMMCTPUU Ha JICBOU U HpaBOﬁ CTOPOHC JIMCTOBBIX IJIACTUHOK
¢ momoripio kputepus Kommoroposa—CMmupHoBa (cy. TabIuIly 2).

Tabnuuya 2. — 3HadyeHuss A-ctatucTukm kputepus KonmoropoBa—CMupHOBa ANS napameTpoB
acMMmMeTpun NUCTOBLIX NIacTMHOK 6epesbl nosucnon Betula pendula

Table 2. — Value A-statistic of Kolmogorov—Smirnov test for leaf laminas asymmetry parameters of the
drooping birch Betula pendula

MecTo oT60pa 3HaueHns A Ans napamMeTpoB acMMMETPUM NIMCTOBbIX MNACTUHOK
npob 1 2 3 4 5
1 0,14 1,20 0,35 0,49 0,78
2 0,21 1,34 0,57 0,78 0,64
3 0,85 0,78 0,78 1,48 0,85
4 1,13 0,28 0,70 0,91 0,42
5 0,28 0,71 0,35 0,42 0,28
6 0,85 0,35 0,92 0,21 0,57
7 1,20 0,14 0,78 0,64 0,99
8 0,03 0,06 0,07 0,10 0,10
9 0,78 0,57 0,57 0,99 0,49
10 0,28 0,99 0,64 0,49 0,78
11 0,99 0,64 0,64 0,21 0,57
12 0,35 1,48 0,85 0,35 0,35
13 0,36 0,22 0,58 0,36 0,36

HpUMeanue. 1 — paccTosiHune Mexay OCHOBaHUAMU I'IepBOIZ n BTOpOIZ OT OCHOBaHUA JNTUCTA XKUIOK
BTOPOro nopsaagka; 2 — paccTtodaHne Mexay KOHUaMn 3TUX XUNoK; 3 — anunHa BTOpOIZ OT OCHOBaHUA 1NnUCTa
XUIKKU BTOPOro nopsaaka, 4 — LUMPUHA NOMOBUHKK NncTa; 5 — yron mexny LI,eHTpaJ'IbHOIZ XUITKON 1 BTOpOIZ
OT OCHOBaHWUA NMNCTa XXUJ1KU BTOPOro nopAanka

W3 naHHBIX TaOJIMIIBI 2 BUIHO, YTO (PAKTUYECKHUE 3HAYEHHS A MEHBIIE Ayqymm, (PaBHOTO 1,36 ¢ ypoBHEM
3HaunmoctH 0,05). [ToaTomy MOKHO chpopMyIIMpOBaTh BBEIBOJL 00 OTCYTCTBUM HAINPABICHHBIX Pa3IHUIMii
MEXy JIEBOM M IIPaBOil CTOPOHAMMU JIMCTOBBIX TUIACTUHOK M MPEIBAPUTENBHO ornpeaeuTb KDOA.
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JInst Hanmu4us WIK OTCYTCTBUSI aHTUCUMMETpPUM onpenesisuin 3kcuecc KOA u mposepsiiau ero
Ha 3HAYUMOCTh (cm. TabmuIly 3).

Tabnuuya 3. — 3HayeHns 9aKcuecca ANS BbISBEHUS HanMuns WM OTCYTCTBMS aHTUCUMMETPUM
1 koahpumLMeHTa hNyKTyMpyoLLEN aCUMMETPUU NTUCTOBbLIX NNacTUHOK Bepesbl nosucrnon Betula pendula

Table 3.— The values of kurtosis to detect the antisymmetry presence or absence and the drooping birch
Betula pendula leaf laminas fluctuating asymmetry indicator

Mecto otbopa npob 3HaveHuns akcuecca KoahduumeHT conykTympytoLLen acummeTpum
1 -0,78 /2,32 0,064+0,00018
2 6,93 0,060+0,00018
3 7,89 0,058+0,00015
4 6,79 0,069+0,00023
5 3,33 0,073+0,00018
6 -0,29/2,31 0,045x0,00014
7 0,57 0,049+0,00012
8 10,08 0,073+0,00021
9 6,58 0,063+0,00018
10 5,90 0,068+0,00022
11 8,35 0,052+0,00016
12 13,17 0,057+0,00020
13 8,09 0,033+0,00016

Jlns TeppUTOpHiA, 3HAYEHHUSI KCIECCA KOTOPHIX MOJOKUTEIbHBI, aHTUCUMMETPHSI OTCYTCTBYET.
B ciyuae oTpuuaTensHOro sKclecca MpoBEpeHa THIOTe3a O €ro 3HAYMMOCTH, KOTOpas MOJITBEpIHiIa
PaBEHCTBO JKcliEecca HYIIO, YTO TAaKXKe CBUIETEILCTBYET 00 OTCYTCTBHM aHTHUCUMMeETpuH. [lockombky
HAIMPaBJICHHOW aCHMMETPHU ¥ aHTUCHMMETPHH HET, TO MPUCYTCTBYET TONBKO (PIYKTYHPYIOIIask aCUM-
METpHSL, TSl KOTOpOoi ObLT paccuuTad KO3()MUIIMEHT U KOTOpast AEMOHCTPUPYET aJalTUBHBIN MEXaHU3M
JIMCTOBBIX IJIACTHHOK Oepe3s mosuciion Betula pendula B TexHOreHHBIX yemoBHsX (cm. TabmuILy 3).

JInist BBISIBJICHUS pa3iiiauii MexIy KodhduipienTaMy QIyKTYUPYIOIIEH aCHMMETPUN B TEXHOTCH-
HBIX ¥ ()OHOBBIX YCIIOBUSIX Jlajiee BHaYasle ObLIa MPOBEPEHa TMITOTE3a O PABEHCTBE AUCTIEPCUI BBIOOPOK
(B Excel — nmByxBbIOOpOUHBIA F-TecT st AuCIiepeHii), a 3aTeM, B 3aBUCHMOCTH OT UMCIOIIIMXCST Pa3IHIHiA
MEXKIY JAUCTICPCHSIMH, IPOBEPEHBI THITOTE3a O PABEHCTBE MATEMATUIECKUX OXKHIAHUWIA TPU HEM3BECTHBIX
Y PaBHBIX JUCIEPCUSIX M TUIOTE3a O PABEHCTBE MATEMATUUECKUX OXKHIIaHW MPU HEM3BECTHBIX U HEPABHBIX
macriepcusix (B Excel — nByxBBIOOpOUHBIIT t-TECT ¢ OIMHAKOBBIMU WITH Pa3IMYHBIMK TUCICPCUSIMH).

Pe3ynbrarhl cBHIETETLCTBYIOT: HaOMOgaemMbie t-3HaueHus Oombine kputnyeckux (1,97), daro
YKa3bIBaeT Ha HATUYHE PA3THUUN MEXy CPAaBHUBAEMBIMH CPETHUMH BETUIHMHAMHU.

[Tonyuennsie 3HaueHust KOA Bapwupytor B peaenax ot 0,033 no 0,073 u CBUAETENBCTBYIOT,
910 Teppuroprio HarmonamsHoro nmapka «[IpumsTckuiiy MOKHO XapaKTepH30BaTh Kak OJIarONPHATHYIO
IUIsl pa3BUTHSL; IPOMBIILJICHHASA U CeTUTEOHast 30Ha OTHOCUTCS K 3arpsS3HEHHBIM M HEOIAaronpUsITHBIM
YCIIOBUSIM JUIsl pOcTa W pa3BUTHUs pacTeHuil. Ilpu 3ToM MakcuManbHO BbIcOKHE 3HaueHuss KDA
Habmronatotrcst B paiione OAO «Moswipckuii HIT3», 06be3anoit moporu ['omens, OAO «I OMeNbCTEeKIIoN,
OAO «CseTnoropck XMMBOJIOKHOY.

B pesynbrare onpenenenus yAelbHOIO Beca aCHMMETPHUH OTAENbHBIX MapaMeTpoB B 00IIEeM
Kod(pPUIHEeHTE PIIYKTYUPYIOIICH aCHMMETPHH YCTAaHOBIICHO, YTO HAUOOJIBIITNI BKJIA]] B ACHMMETPHUIO
JIMCTOBBIX MJIACTHHOK Oepe3nl moBucioi Betula pendula BHocuT paccrosinue Mexay OCHOBaHUSMHE
1 1 2 xunok (pucyHok 1).
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B — poMbIIITIEHHAs 30Ha FOPO/T;

3 4 5
O — cenureOHAas 30Ha;
— MPOMBINIUICHHAS 30Ha 00J1aCTh

1 — paccTosiHMe Mexay OCHOBaHUSIMU NEPBOW U BTOPOWM OT OCHOBaHMWS NUCTA XXUIOK BTOPOro NOpsiAka;

2 — paccTosiHme Mexgy KOHLaMu 3TUX XUNOK; 3 — AfMHa BTOPOW OT OCHOBAHWSA fIMCTa XUIKN BTOPOro

nopsgka; 4 — LWMpUHa MOMOBUHKM NUCTa; 5 — yron Mexay UEeHTpanbHOW >KUMKOW W BTOPOW
OT OCHOBAHMWS NINCTA XUIIKN BTOPOTrO nopsiaka

1 — the distance between the first and the second from the leaf basis veins of second order; 2 — the

distance between these veins ends; 3 — the length of the second from the leaf basis vein of second

order; 4 — the half leaf width; 5 — the corner between the central vein and the second
from the leaf basis vein of second order

PucyHok 1. — YpenbHbin BeC acUMMMeETpUMM OTAeNbHbIX NapaMeTpPoOB JIMCTOBbIX
nnacTMHok ©Gepe3bl noBucnonm Betula pendula B obwem kKoaccduumeHTe
cnykTyupyrowen acummeTpumn
Figure 1. — Specific weight of separate parameters asymmetry of the drooping

birch Betula pendula leaf lamina in the general fluctuating asymmetry indicator

OOr1ias oreHKa aJaNTUBHBIX U3MEHEHHUH, XapaKTePU3YIOIIUX aalTHBHBINA MOTEHIIHAI Oepe3bl
nosucion Betula pendula ¢ yuetom acummerpuu Jmcra, mpeaycMaTpuBaia ONpeae/icHHE CTEIICHU

Y TUIyOWHBI aJanTUBHBIX 3MeHeHU KDA.

40 - IIpuy »>TOM cCTemeHb XapakTepU3yeT YacToTy

OTKJIOHEHUI HCCIIeyeMOro MapaMmerpa OT (OHOBBIX

5 30 7 3HA4YEHUH, T. €. KOJINYECTBO (PaKTUUYECKU aJalTHPOBAH-

£ 20 HOTO MaTepuana; ryOrHa — HAaCKOJIbKO 3HAYUTEIIbHbI

5 3T OTKJIOHEHHS 110 CPABHEHMIO C (POHOBBIMH YCIIOBHSAMH.

10 - Koapdument  aykryupyromeid  acuMMeTpun

0. SABIIAETCS CITydaiiHON BEIMYMHOM, 0003HayuM ee X. ['ucro-

S 838582 QT g TPAMMA PACTPEIETCHUS BEPOITHOCTEH (prcyHOK 2) 1 mpo-

© © o ooo° © © © ©  BEpKa Ha 3HAYMMOCTb aCUMMETPHU U 3KCIeCcCa HOpMab-

HOTO pacIpeieNieHUs] O3BOJIIIOT OTBEPTHYTh MPEIIONO0-

PucyHok 2. — YacTtoTel pacnpepeneHns  oue g HOPMAJILHOM DAaCHpe/IeNieHUH CITy4ailHOW BeJU-
ko3 pmuymeHTa ¢nykTynpyowen X

acuMmeTpuM  napametpos  nmucropbix  AHPL XM BBIIBMHYTL THIOTE3Y O JOTHOPMAIBHOM pac-

NNacTUHOK 6epe3b| noBucnom Betula NpCaACIICHUN HCCICAYCMOU CIIYHYauHOW BCIIMYMHEIL. 9t0

pendula B npuropoge CJIEyeT U3 TOrO0, YTO 3HAYEHUS aCUMMETPHUHU U JKCIIECCa,

_ _ BBIYHCIIEHHBIE TI0 BHIOOPKE, B OOJIBIIMHCTBE CIIydacB OObIle

Figure 2. — Fluctuating asymmetry

indicator frequency distribution of leaf
drooping birch Betula pendula characteristic
in suburban area

112

KPUTAYECKOTO 3HAYCHUSI COOTBETCTBYIOIICH CTaTHCTHKH,
U aCHMMETPHUSI M DKCLECC U KKIOM M3 TEXHOTCHHBIX
30H 3HAYUTEIHHO OTJIMYAIOTCS OT HYJIS (cm. Tabmmity 4).
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Tabnwuuya 4. — Habnogaemble 3Ha4eHUs1 CTAaTUCTUKM NO KOIPDULMNEHTY (DNYKTYUPYIOLLEA acMMMeTpum
nucta 6epesbl nosucnon Betula pendula

Table 4. — The observed values of the statistics on the drooping birch Betula pendula leaf fluctuating
asymmetry indicator

Habniogaemble 3Ha4eHUs CTaTUCTUKN
Mecto otbopa npob

AS paxr EX gaxr
1 0,449 -0,780
2 1,737 6,926
3 1,922 7,894
4 2,176 6,793
5 1,219 3,332
6 0,630 -0,298
7 0,641 0,567
8 2,398 10,082
9 1,679 6,579
10 1,652 5,901
11 2,029 8,353
12 2,581 13,170
13 2,457 8,092

lMpumeyarue: ASyru. = 0,713; EXypurny = 2,320

Jlorapupm KDA, ymeHBIICHHBIN Ha MOCTOSHHYIO BEJIUYHHY, PABHYIO JOTrapudMy CpeaHero
3HAUYECHUS 3TOr0 KO PHUIIMEHTA, TOAYHHACTCS HOPMAJTLHOMY 3aKOHY C HYJIEBBIM CPETHUM 3HAUCHHUEM.
OyHKIUA paclpeeNICHUs] CIIy4YalHOW BETMYMHBI X UMEET BUJL

Inx _(t—In a)2

F (x)=P(X<x)=P(InX <Inx)= I g 20 , rie In a — cpennee 3nadenue morapudmu-
0

ov2n

POBAHHOM CIy4yallHOW BEJIMYMHBI, G — €€ CPEHEE KBAIPATUUECKOE OTKIOHEHHUE.

[Tockonbky mpeoOpa3oBaHMe HATYPaIbHOTO JIOrapupmMa CTPOr0 MOHOTOHHO, TO TOXKIECTBO
P(X <x)=P(In X <InXx) npaBoMepHO MCIOJIL30BaTh PU MOIYYSHUU TUIOTHOCTH JIOTHOPMAJIBHOTO

1 7(Inx—lr;a)2
pacnpeznenenus BepositHoctu f(X) =———e  2°
X-0-21

Tak, Hanpumep, rpadUKu MIOTHOCTH JIOTHOPMAJIBHOTO pacmlpeneieHus BeposTHOCTH KDA
st HaumonansHoro mapka «llpunsitckuii» u OAO «['omenbckuid 3aBOJ JUThS U HOpMaJei»
MpUBEACHBI HA PUCYHKE 3, a.

Jnst ompeneneHus 3HAUCHUs BENUYMHBI CTEMEHM afanTHBHBIX u3MeHeHH mo KDA (Cgy.)
HEOOXOMMO HAWTH IUIOMAb S (PUTYPHI, 3aKITIOYECHHON MEXy rpaduKaMu TUIOTHOCTEH pacrpee-
nenus BeposTHocTel. OnHako ToxkaectBo P(X < xX)=P(In X <In X) mo3Bosiser 3HaYeHUST BEITUYHHBI

CTENEHU aJIalITUBHBIX U3MEHEHUI HAXOAUTh KaK PA3HOCTh MEXK]y TUIOMIAIbI0 IO KPUBOM MJIOTHOCTH

HOPMaJIbHOI'O paclpeaciICHU: norapH(bMa Ipu3HaKa B TCXHOI'CHHBIX YCIOBHAX W MJIOIIANBIO MEpe-

KpBIBaHUsI TEXHOTCHHOW M (POHOBOW KPHUBBIX, 3aJIaHHBIX (PYHKIIUSAMH TJIOTHOCTEH pacmpeecHus
_(x-b)?

e 2 tmeb— CpeaHee 3HaYeHUE IapaMeTpa, 6 — CpeaHee KBaapa-

BeposTHocTer f(X) =

ov2n

THUYECKOE OTKJIIOHEHHE NTapaMeTpa B TEXHOTCHHBIX U (POHOBBIX YCIOBUSX (CM. PUCYHOK 3, 0).
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PucyHok 3. — KpuBble pacnpeaeneHus cny4yanHon BeniM4nHbl KoaddpuumneHta pnyktympyrowien
acMMMeTpuU NapameTpoB JIMCTOBbIX NNACTMHOK 6epe3bl noBucrnon Betula pendula

Figure 3. — Distribution curves of a random variable fluctuating asymmetry of leaf laminas
parameters of the drooping birch Betula pendula

Jns onpeneneHus TiryOMHBI ananTUBHBIX M3MeHeHHH Mo KDA (I'y,) HEoOOXOAMMO CpaBHUTH
WHTEPBAIBI HanboJIee BEPOSTHBIX 3HAYCHUH IMOKA3aTelsl B TEXHOTCHHOM 30HE U B (JOHOBBIX YCIIOBHSIX.

[TockonbKy pacnpeneneHue nokasareiss ACHMMETPUYHO, TO B TAKOM CUTYallMH MOJaraTbCs Ha
CpelHee U CTaHJAPTHOE OTKJIOHEHUE Helb3d. [ onucanus Takux JaHHBIX BOCHOb3yeMmcs S-i u 95-i
HPOLECHTWISIMU B KauecTBe IpaHul] nHTepBasoB. [1youny (I'g.) paccunTanm Kak pa3sHOCTb €JHHUILIBI
U OTHOLICHHUSI CPETHEr0 MHTEpBalla U3MEHEHUH Moka3aTess B (DOHOBBIX YCIOBHAX K CPEIHEMY TeX
3HAYCHUH TIOKa3aTels B TEXHOTCHHBIX 30HaX, KOTOPBIE HE TIONAIN B HHTEPBaJl (JOHOBBIX 3HAYCHHI.

IIpencraBuM UTOrOBBIE 3HAYCHMA INMOKA3aTENA alaNTUBHBIX M3MeHEeHHH Allg,, BBIYMCICHHBIE
no ¢popmyie (1) u ycpeaHeHHbIE U3 ABYX BBIOOPOK B KaX10W TOUKe 0TOOpa npod (Tadmuia 5.)

Tab6nuuya 5 — 3HayeHnsa nokasaTens aganTUBHbLIX U3MEHEHMWI NTMCTOBLIX NNACTMHOK Gepeabl NoBUCTON

Betula pendula

T able 5 — The value of leaf laminas drooping birch Betula pendula adaptive changes indicator

XapakTepucTtmka aganTUBHbIX U3MEHEHWI
MecTo otbopa npob
cTeneHb rnybuHa obLas oueHka
1 0,521 0,873 0,454
2 0,485 0,866 0,420
3 0,537 0,848 0,455
4 0,548 0,877 0,481
5 0,654 0,864 0,565
6 0,279 0,855 0,239
7 0,396 0,843 0,334
8 0,642 0,858 0,551
9 0,535 0,866 0,463
10 0,507 0,888 0,451
11 0,371 0,873 0,323
12 0,416 0,873 0,363
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[Ipn mHTEpmpeTanuu 3HaYEHWU OOIICH OICHKM aJanTHBHBIX H3MEHEHUN ¢ ydetoM KDA
CIIEIyeT YUUTHIBATh, YTO €0 3HAYCHHE B 00IIeM ciiyyae u3mensercs ot 0 1o 1.

B pesynbTare Konn4ecTBEHHOMN OLIEHKH OOIIEro moKas3ares aJanTHBHBIX U3MEHEHUH JIMCTOBBIX
IUTACTHHOK Oepe3bl oBucioii Betula pendula ycranosieno, 4to, 1o cpaBHEHHIO ¢ POHOBBIMH YCIIOBHSMH,
MaKCUMaJIbHAsl pean3alys aJalTHBHOTO TOTeHIMana HaOmomaercs B paiioHe OAO «Mo3sbIpckuit
HII3» (0,551) u 06be3anoii moporu I'omens (0,565) (cm. Tabnuity 5). HesnauutensHbIE aanTaldOHHbIE
MpOLIECCHl OTMEYEHB! /ISl JIMCTOBBIX IUIACTHHOK B OKpyxkeHun 3AO0 «JloOpymickuit dapdopoBblii
3aBo/». B mepcrekTuBe MmiaHupyeTcs: UCIoIb30BaHUE METOAMKY pacueTa oOLIero nokasaTens aJanTuB-
HBIX U3MEHEHUH JIMCTOBBIX IIACTUHOK C YUE€TOM HECKOJIbKHX MapaMeTpPOB (IUTUHBI, IIUPHHBI, IIOIIA/IH,
30JIbHOCTH, CYXOW OMOMAcCChI, KOHLIEHTpAlUU (POTOCHHTETUYECKUX MUTMEHTOB, MapaMeTpoB (HOTOCHH-
TETUYECKOM aKTUBHOCTH, TEHETHMYECKOrO MOIMMOpP(U3Ma), 4TO MO3BOJISIET MPOBECTH CPABHUTEIIBHBIN
aHaJIM3 aIalTUBHBIX M3MEHEHUH Pa3IMuHbIX MPEACTAaBUTENIEH PACTUTEIBHOIO COOOIECTBRA.

3akioueHue. Vcnonp3oBanue mokasarens QIyKTyupyoIed acuMmMeTprui MOp(OIornIecKux
CTPYKTYp, KOTOpasi MpOSIBIIETCS Aa)k€ HAa OTHOCUTEIBHO HU3KOM YPOBHE CPENOBBIX HapYIICHUH,
C OJHOM CTOPOHBI, ABJISETCS OJHUM W3 MOJAXOAOB JUIsl MHTETPATBbHOM XapaKTEpUCTUKHU KadyecTBa
Cpelpl, C IpYroil — XapaKTepHU3yeT aJallTUBHBIE MEXaHU3Mbl PACTEHUM B TEXHOT'€HHBIX YCIOBMSIX.
B mpoBenennbix rccnenoBanusax onpeaeienne KOA MucToBbIX MIacTHHOK Oepessl moBucioi Betula
pendula Roth. mo3BOJMIO OCYIIECTBUTH OLIEHKY OOLIErO IMOKa3aTeis aJalTUBHBIX H3MEHCHUH
C y4eTOM HuX CTEeNeHW U TIyOmHbl. B pesynbrare ycTaHoBieHo, uTo 3HadeHUss KDA BapsupyroT
B npeaenax ot 0,033 mo 0,073 m cBHIETENBCTBYIOT, 4TO TeppuTopuio HanmonanpHOro mnapka
«[IpunsaTcKkuii» MOXKHO XapaKTepU30BaTh Kak OJAarompusATHYIO IS Pa3BUTHS; MPOMBILIUICHHAs
U cenuTeOHast 30Ha OTHOCUTCA K 3arpsi3HEHHBIM M HEOIAaronpuUsaTHBIM YCIOBHSM ISl pOCTa U Pa3BUTHS
pactenuii. Ilo cpaBHeHHMIO ¢ (DOHOBBIMU YCIOBUSIMM MaKCHMajbHasl peanu3alus aJanTHBHOTO
noteHuana Habmogaercs B pailone OAO «Mossipckuit HII3» u o0wve3anoit moporu I'omerns.
HesnauuTenbHble afanTallMOHHBIE MPOLECCHl XapaKTEPHbI JJIS JINCTOBBIX MJIACTHHOK B OKPYKEHHUU
3A0 «Jlobpymickuii GpaphopoBbIii 3aBOI», UTO, BO3SMOXKHO, CBUIETEILCTBYET O Hanboiee Oimaromnpu-
SATHBIX YCIIOBHSIX JJIS POCTa U Pa3BUTHS PACTEHUN B paMKaX MPOBEJECHHBIX HCCIEIOBAHUM.
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Now at a suburbanization stage there are practically no data on vegetable communities technogenic pollution influence.
Gomel Polesye which ranks second in the importance of Belarus industrial region represents a convenient model for
such research. Therefore purpose of the work was to define the fluctuating asymmetry indicator variability model as well
as wood plants leaf laminas adaptive changes in the technogenic influence conditions on the example of the drooping
birch Betula pendula Roth. growing in Gomel Polesye. In the result it was found out that in comparison with background
conditions the adaptive potential maximum realization is observed around Mozyr oil plant and the bypass road of the city
of Gomel. Insignificant adaptation processes are characteristic of leaf laminas in Dobrush porcelain plant environment that
perhaps proves to be optimal conditions for plants growth and development within the frames of the conducted research.

ABTOpBI CTaThu BBIPAXKAIOT UCKPEHHIOK OJIarofapHOCTh JOKTOpPY reorpaduyeckux Hayk, npodeccopy Kadenpsl
MMOYBOBEICHHS M 3€MENIbHBIX HHPOPMAIMOHHBIX cHcTeM benopycckoro rocyaapcrsenHoro yausepcurera H. K. UepTtko
3a MIOMOUIb B MMOJATOTOBKEC MaTe€purajia CTaTbu K OH}/6J'II/IKOBaHI/IIO.
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