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AHHOTauuA: : B paboTte npeacTaBneHbl AaHHbIE O CE30HHbIX U3MEHEHUAX
MOPHONOrMYECKUX MAapPaMeTPOB INCTLEB B HACaXKAeHUAX bepesbl NOBUCION
(Betula pendula Roth) B npegenax YoMmcKoro npomblwieHHoro ueHTpa. MNo-
CTOAHHble NPOobHbIE NoWaAM BbIOMPANNCh C YYETOM YPOBHA 3arpA3HEHUs U
6b1/IN 3a10KeHbl B 30HE HEMOCPEACTBEHHOr0 BO3AENCTBUS MPOMbILLIEHHOTO
Npou3BOACTBa (ceBepHas YacTb . YPbl) U B 30HE OTHOCUTE/IbHOTO KOHTPOASA
(3anagHana yacTb ropoaa, pekpeaunoHHan 30Ha). Ana xapaKTepuCcTUKKU 0co-
b6eHHocTel pocTa UCTbeB H6epesbl Obl/l BbINOIHEH KOPPENALNOHHbLIA aHanu3
M oueHeHa rybunHa KoppenaunmoHHOM CBA3N MeXay NaoLlaablo U Maccon nu-
cTbeB. TecHOTa KOpPpPENsAUNOHHOM CBSA3M B 30HE 3arpA3HEeHMA U XapaKTep cBA-
31 B Mae OTHOCUTCA K KaTeropum «ciaboli», B UIOHE — «CUJIbHOWN»; B UtONIE U
ceHTAbpe — «ymepeHHOoM». Mo Ko/IMYeCTBEHHbIM XapaKTepPUCTUKAM TECHOTbI
CBA3N B 30HE OTHOCUTE/IbHOTO KOHTPOJIA XapaKTep KOPPenAaLMOHHON CBA3K
OTHOCUTCSA K KaTeropum «CUbHOM». 3HaYEHNA Maccbl INCTA U NAOLWAAN UCTa
b6epesbl CBUAETE/IbCTBYIOT O TOM, YTO B YC/I0BMAX MPOMbILLIJIEHHOTO 3arpasHe-
HMA HabaogaeTca PpaBHOMEPHOE Pa3BUTUE NUCTbEB B TEYEHME BereTaunoH-
Horo nepuoga 2016 r. OgHaKo KOPPEensaUMOHHbIM aHain3 NO3BOJIUA YCTaHO-
BUTb HEOAHO3HAYHYIO CBSI3b MENAY MacCcol INCTa U NAowaablo INCTa, YTO
MOXHO OOBACHUTb afanTUBHbIMU peakumsamm bepesbl MOBUCION, KOTOpble
NpoABAAKTCA NPU CE30HHOM Pa3BUTUM IUCTLEB.

© MNeTpo3aBOACKMI FOCYAAPCTBEHHDbIN YHUBEPCUTET
PeueHseHT: I. 3. KyanHosa

MoanucaHa K neyatu: 01 niona 2019 roga
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BsegeHue

B rpaHuMUax KPYynHbIX NPOMbILAEHHbIX LEeH-
TPOB NPOUCXOAAT HapyLleHUAa GOPMMUPOBaHUSA
CTPYKTYPHbIX KOMMNOHEHTOB 3KOCUCTEMBbI. B TEX-
HOTeHHbIX YC/NIOBUSAX MPoOMU3pacTaHuUs apeBec-
Hble PacTeHUA WUCMbITbIBAIOT YrHETEeHWEe PocTa
n passutma (Kynarun, 1974, 1980). MokasaHo,
YTO ApEeBecHble PacTeHWs, npowuspacTatrowme
B YC/IOBMAX MNPEUMMYLLECTBEHHOIO YI/1eBOA0-
POAHOrO 3arpA3HEeHMA OKPYXKalolWen cpeapbl,
XapaKTepuM3yoTca TakMMU aganTUBHbIMK pe-
aKUMAMM, KaK yBe/IMYeHMe Ce30HHON Npoaon-
UTENbHOCTU pocTa, POPMUPOBAHME MOBbI-
LUEHHOM MacCbl aCCUMUIALMOHHbBIX OPraHoB,
N3MEHEHNE apXUTEKTYPbl KOPHEBOM CUCTEMDI
1 maccbl KopHel (KynaruH, 3aiues, 2008).

O6beKT nccnegoBaHuA — HacaxkaeHus bepe-
3bl nosucnoi (Betula pendula Roth).

Llenb nccnepoBaHms — BbiiBNEHUE CE30HHOM
ANHAMWKM MOPDONOTMYECKUX MAapPaMETPOB K-
CTbeB 6epesbl MOBUCNOM MO KONMYECTBEHHbIM
XapPaKTepUCTUKAM TEeCHOTbl KOPpPensiLuMoHHOM
CBA3MW.

MaTtepuanbl

UccneposaHna ocywectsnanucs 8 2016 r.
Ha TeppuTopun YPMMCKOrOo MPOMbILLAEHHOMO
ueHTpa. B necHbix HacaxkaeHuax r. Yool 3ano-
YKeHbl NOCTOAHHbIe NpobHble naowaan (MM) B
KOHTPACTHbIX N1€COPACTUTENbHbIX YCIOBUSAX.

MM 1 (3oHa 3arps3HeHnn) 3an10KeHa B61M3K
HedTenepepabaTbiBalOLWMX 3aBOAOB HA TeppU-
Topun OpAKOHUKMA3EBCKOTO PAaoHa B N1ECHbIX
KynbTypax. Popmyna gpesocton 10 b. CpeaHum
amameTp 24 cm, cpefHAA BbicoTa 21 m, NOAHO-
Ta 0.8, cpeaHunii Bo3pact 43 roaa.

MogpocT: Populus balsamifera L., Quercus
robur L., Fraxinus excelsior L., Tilia cordata Mill.
ComkHyTOCTb 0.4,

Mopgnecok: Sorbus aucuparia L., Padus avium
Mill., Euonymus verrucosus SCOP, Corylus
avellana L., Acer platanoides L. NpoeKTuBHOe
nokpbiTve 30 %. TpaBAHOM NoKpoB: Plantago
major L., Arctium lappa L., Aegopodium
podagraria L., Polygonatum  odoratum
(Mill.). Druce (Polygonatum officinale All.),
Poa angustifolia L., Geum urbanum L., Paris
quadrifolia L., Galium odioratum (L.) Scop.,
Artemisia glauca Pall., Arctium nemorales Lej.,
Urtica dioica L., Calamagrostis epigeios (L.)
Roth., Chelidonium majus L., Poa supine Schrad.
Obuwee npoeKkTnBHoe nokpbiTne 35 %. MM 11
(30Ha oTHOCUTENbHOTO KOHTPONA — 6e3 BO3AeM-
CTBMA NPOMbILWNEHHbIX BbIBPOCOB) 3an0eHa
B CKBepe BonHa Ha TeppuTOopumn JIEHUHCKOrO
panoHa . Yobl B NecHbIX KynbTypax. dopmy-
na gpesoctosn 10 b. CpeaHuin guametp 25 cm,

cpeaHsa BbicoTa 23 m, nonHota 0.8, cpegHuit
Bo3pacT 46 ner.

Moapoct: Populus balsamifera L., Tilia
cordata Mill., Acer platanoides L., Uimus glabra
Huds. ComKkHyTOCTb 0.4.

Moanecok: Sorbus aucuparia L., Euonymus
verrucosus SCOP. [lpoeKTuBHOE NOKpbITUE
30 %.

TpaBsHOM nokpos:  Cirsium
(Savi) Ten., Cynoglossum officinalis L.,
Achillea millefolium L., Geum urbanum L.,
Galium odioratum (L.) Scop., Aegopodium
podagraria L., Artemisia vulgaris L., Agrimonia
pilosa Lebed., Dryopteris lilix-mas (L.) Schott,
Asarum europaeum L., Urtica dioica L., Arctium
nemorales Lej., Plantago major L., Campanula
trachelium L., Taraxacum oridinalis Wigg.,
Chelidonium majus L., Linaria vulgaris Mill. 06-
Lee npoeKTnsHoe nokpbitne 70 %.

MeToabl

PaboTbl N0 XapaKTepucTUKe NopogHoro co-
CTaBa M COCTOSAHMA APEBECHOMN PAacTUTEIbHOCTU
NPOBOAUAN NO CTAHAAPTHbIM METOANKAM, NpPU
3TOM ObIZIN UCNONb30BaAHbI:

1. MeTtoapl M3y4yeHUs NecHbIXx coobliects
(MeTtoabl usyyeHms..., 2002).

2. MeTogbl uccnegoBaHus mopdonoruye-
CKux napameTpoB nuctbesB (Bradshaw et al.,
2007; Tech et al., 2018) c nomoLbto Nporpam-
mbl Areas.

3. Cratuctnyeckas obpaboTKa (MNoXMHCKMR,
1970; 3anues, 1984; Mathematics..., 2007)
pe3ynbTaToB WCC/NeA0BaHUI NPOU3BOANNACH
B nporpammax STATISTICA, Excel n GraphPad
Prism (MBaHTep, Kopocos, 2014).

Mo ycnoBmAM Npoun3pacTtaHnsa INCTbA AOJIK-
Hbl ObITb COBpPaHbl C PACTEHMN, HAXOAALLMXCA
B OAMHAKOBbIX 3KONIOMMYECKUX yCnoBUax (ypo-
BEHb OCBELLEHHOCTU, YBAXKHEHMA U T. 4.). Bbl-
6upanu pacteHmsn, npomspacTatome Ha OTKpPbI-
TbIX Y4aCTKax, AOCTUILLUNE TeHEepPaTUBHOMO BO3-
PaCTHOro COCTOAHUA. JINCTbA BblIM cOBpPaHbI U3
OAHOW N TOM e YaCTU KPOHbI C pa3HbIX CTOPOH
(cesep, tor, 3anag, BOCTOK), C MaKCMMaIbHOIO
KONIMYeCTBa AOCTYMHbIX BETOK OTHOCUTENbHO
paBHOMEPHO BOKpPYr AepeBa (C Kaxkaon npob-
HOM NoLWaan exemecayHo otbupanocb no 100
nncTbeB). Mcnonb3oBann NINCTbA C YKOPOYEH-
HbIX Noberos. Pazmep NUCTbEB HbIN CXOAHbBIM,
cpeaHumM ana paHHoro pacteHus (Cornelissen
et al., 2003).

WNccnegoBaHUAa NpoBoAMAUCHE Ha repbapHOm
MmaTepuane. M3 KaxKaon napTum AUCTbEB PaH-
AomusnposaHHo (Cornelissen et al., 2003) BblI-
6UpPaNnCb NUCTbA, Y KOTOPbIX U3MEPAUCH CNe-
Aylowme napameTpbl: naowaab aucta (cm?),

vulgare
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Puc. 1. PasamelteHne npobHbIX NA0WaA0K B T. Yoa
Fig. 1. Placing trial plots in Ufa

Macca smucTa (r). Macca AMcToBOM NAACTUHKM
onpeaenanacb B BO3AYLHO-CYXOM COCTOAHWUU
Ha 3/1EKTPOHHbIX NabopaTopHbIXx Becax B/IT3-
150 (locmetp, Poccus). Mnowanb Ancra nsme-
PANN C NCNOJIb30BaHMEM NPOrPamMmMbl MO onpe-
OENEeHUI0 NaowWaaun CNoXKHbIX ¢uryp «AreaS»
2.1, paboTa KOTOPOM OCHOBaHa Ha CKAaHMPOBA-
HUM AByX GuUryp, naowasb O4HON U3 HUX U3-
BeCTHa (wabsoH), c NocneayoWmm UxX cpaBHe-
HWEeM M pacyeTom NAoWaan apyron eurypbl.
MorpewHoCTb onNpeaeneHna NAoWaan He npe-
gbiwaeTt 0.001 %. Ana onpeaeneHma naowaam
duryp c nomolupto nporpammbl «AreaS» bbino
Mcnonb3oBaHO obopyaoBaHME U NPOrpaMMHoOe
obecnevenune: MK Aquarius Pro P30 S42, cKa-
Hep (Canon LaserBase MF6560PL), rpadpuue-
CKMI pefaKTop C BOSMOMKHOCTbIO CKAHMPOBaTb
nsobpaxkeHus (IrfanView).

MorogHble XapaKTePUCTUKKM roga uccnepo-
BaHWIM nNpuBeAeHbl MO METeopPOS0rMYEeCKON
cTaHuum Yoa-Alema (wunpota — 54°43¢, gonrota
—55°50¢) no gaHHbIMm BHUU rugpomeTteopono-
rmyeckor nHGopmaumm — MMPOBOM LLEHTP AaH-
HbiX (BHUMTMU-MUJ) (MHaekec BMO — 28722)
n National Climatic Data Center, National
oceanic and atmospheric administration (NCDC
NOAA) (GHCND:RSM00028722).

Pe3ynbTatbl

PaHee 6bino yctaHoBneHo (KynaruH, Taru-
poBa, 2015), 4TO OTHOCUTENbHOE }KU3HEHHOE
cocToAHMe Gepe3oBbIX HaCaXKAeHWI, nogsep-
raloLmMxcs BO3AENCTBUIO BbibpocoB HedTene-
pabaTbiBalOWMX NPeanpUATUN, XapKTepUpuU3ay-
eTCA KaK «ocnabneHHoe». epesba bepesbl Ha
MN 1 nmetoT Naoxo cGOPMUPOBAHHYIO aXKyp-
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HYIO KPOHY (rycToTa KpoHbl — 55—65 %), cTBO/IbI
NJIOXO OYMLLAKTCA OT MEepTBbIX Cy4ybeB (gona
MepTBbIX cyuybeB — 20—45 %). OTmeyatoTca no-
BPEXAEHMA CTBONOB 3SHTOMOMOPAXKEHUAMM
(knagka Auu, cTBO/MIOBbLIE 3aceneHus), ¢utona-
To/NI0rM4eckmne nospexaeHuns (obpasosaHme Ha
CTBO/IE NNIOA0BLIX TEN FTPUBOB) U CyXOBEPLUMH-
HOCTb. OTHOCUTENbHOE KU3HEHHOE COCTOAHME
Haca*KAeHUMN B 30HE OTHOCUTE/IbHOFO KOHTPO-
na (NN 11) xapaktepusyeTca KaKk «340p0BOEY.
lyctoTa KpoHbl cocTaBnset 85-95 %. Hannuume
Ha cTBONE MepTBbIX cyuybeB —oT 1 a0 15 %. Cre-

NeHb MNOBPEXAEHUA JINCTbEB TOKCMKAHTAMM
n Hacekombimmn coctasnset 0—-10 %. Cyxosep-
LWMHHOCTb He BblpakeHa, dUTonaTtonornyeckmne
NoBpeXAeHMA  OTCYTCTBYIOT, MOBpEeXAeHuA
CTBO/IOB 3HTOMOMNOPAXKEHUAMM (KnagKa sy,
CTBO/I0BbIE 3aCe/IeHMA) HEe3HAUYUTE N bHbIE.

B pesynbtaTe npoBeneHHbIX UCCAeaoBaHUM
B 30He 3arpasHeHus (MM 1) n B 30He oTHOCK-
TenbHoro KoHTtpona (MM 11) Ha ocHOBaHMM
pacyeToB 6blAM NONYyYEHbI CpeaHUE 3HAYeHMUA
naowWaam U Mmaccbl IMCTbEB B NMEPUOA BereTa-
uunm (tabn. 1).

Tabnnua 1. Ce30HHbIE U3MEHEHMA NI0WAAMN 1 Macchl INCTbEB bepesbl nosucson (Betula pendula
Roth) B 2016 r. B pa3Hbix yci0BMAX Npoun3pactaHns (YOUMCKMM NPOMbILLIEHHbIN LEHTP)

MM 1 (3oHa 3arpsAsHeHun)

MM 11 (30Ha OTHOCUTENBHOFO KOHTPOIA)

Cpown Mnowaab nucta, cm>  Macca aucta, r MNaowaab ancra, cm?>  Macca ancra, r
MNioHb 12.46 0.07 14.09 0.08
Wionb 13.89 0.10 13.58 0.09
Asryct 14.03 0.10 15.34 0.11
CeHTa6pb - - 12.85 0.10
OKTAbpb 15.88 0.12 15.14 0.11

YctaHoBneHo, 4To B 2016 . Ha doOHe cpeaHe-
MEeCAYHbIX 3HAYEHUI TemnepaTypbl U 0CaAKOB
(Tabn. 2) B 30He 3arpasHeHus (NN 1) npocnexu-
BAETCA PaBHOMEpPHOE yBeAnYeHNe Naowaam u
MacCbl INCTbEB Hepesbl C UOHA NO OKTAOPb.
Mpn 3TOM B 30HE OTHOCUTE/IBHOrO KOHTPOASA
(MM 11) Takaa gMHamKMKa bblna BbiABAEHA TO/b-
KO No macce NnCTbeB. MNonyyeHHble 3HaYeHun
no njowaamn nuctbes bepesbl B 30HE OTHOCU-
TEIbHOr0 KOHTPO/NA B TeYeHWe BereTaumoH-
HOro nepuvopa pasnunyatroTca. MaKkcMmanbHble
3HaYeHMA naowaan NUCTbeB HblN BbISIBAEHDI
B aBrycTe, a MMHMMaA/IbHble 3HAYeHUsA — B CEeH-
TAbpe.

Ha MM 1 (tabn. 3) otmeyaeTcs 6onee BbICO-
KU KoappuumeHT Bapuauum (Bbiwe 30 %), uto
CBUAETENbCTBYET O BbICOKOM WM3MEHUYMBOCTM
JINCTbEB.

Tabnuua 3. Ce30HHbIE USMEHEHMA NAOLLAAM
(S, cm?) n maccbl (M, 1) nucTbes 6epesbl NoBuCc-
nou (Betula pendula Roth) B8 2016 r. B pasHbIX
ycnosuaAx npowuspactaHua (Yeumckuin npo-
MbILL/TIEHHbIN LEHTP)

BbinBneH ¢eHOMeH HepaBHOMEPHOro po-
cTa nuctbes bepesbl B uoHe 2016 r. (nepunog,
aKTMBHOIO POCTa /IUCTbEB) B YC/IOBUAX OTHOCU-
TENIbHOrO 3arpA3HEeHMs, YTO COrnacyeTcsa ¢ MHe-

Huem C. A. Mamaesa (1973) 06 ncknrountenb-
HOM M3MEHUYMBOCTU NCTbEB Bepesbl NOBUC/ION
M He NPOTMBOPEYNT CBEAEHUAM O BHYTpUnobe-
roso andodepeHumaummn nuctbes (Epmonosa
n ap., 2014). Ana xapakKTepUCTUKN 0COBEHHO-
cTen opmmpoBaHUA NUCTbeB Bepesbl Hbln Bbl-
NOJIHEH KOPPENALMOHHbIN aHA/N3 N OLEeHEeHa
rnybuHa KoppenAauMoHHOM CBA3M MeXay Nao-
Waablo M Maccor nnctbeB bepesbl NOBUC/ION
(tabn. 4).

B 30He 3arpasHeHus (MM 1) B MtoHe u aBrycte
BblIB/IeHa YMEpPEeHHaA CBA3b MeXKAy NnoLla-
Abl0 U Maccol. B uone n oktabpe — nMHenHas
CBA3b MeXAY nccnesyembiMmn napameTpamu. B
30He OoTHocuTenbHoro KoHTpons (MM 11) B xoae
KOPPEeNALMOHHOIo aHanM3a B UIOHe, Utone, aB-
rycte BblABNEHA IMHENHAA CBA3b MeXAy Nao-
Waabio U Maccor nuctbeB. B ceHTAbpe — cBA3b
MeXKAy napameTpamu O4YeHb CWJIbHAA, NpPaK-
TUYECKN SIMHEeNHas 3aBMCMMOCTb. B oKTAbpe
B XOZE KOPPEeNALMOHHOIO aHa/M3a BbiAB/IEHA
CUNbHaA CBA3b MeXKAy NIOoLWAAbIO U Maccoi. B
xo4e uccnenoBaHuA Gblia BbifBAEHaA NpAMas
CBA3b MeXKAy NIOoWaAbio U MacCon JINCTbeB
KaK B 30HE OTHOCUTE/IbHOIo 3arpA3HeHus, Tak
N B 30HE OTHOCUTENIbHOTO KOHTpOAA (MBaHTep,
Kopocos, 2014).
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Tabauua 2. KpaTkan XxapaKTepuCTMKa NOroA4HbIX YCA0BMI roga nccaegoBaHuii No 4aHHbIM METEOCTaHL MM

Yoa-Oema

Mecsy,

Temnepartypa, °C

BnarkHocCTb, %

Kon-Bo BbiNaBLLMX OCaAKOB, MM

CvMMa Yymncno
cp MWH MaKC cp MWH Ocya KOB MaKC ,U.Hel)'l C
A ocafiKamu
-29.9 +0.8 9.03a12u.
b 120 0501.2016) (09.01.2016) 74 33 (23.01.2016) 50 5551 H016) 22
5.03a12wu.
-18.8 6.3 (17.02.2016)
I 46 (15022016) (25.02.2016) S0 46 (21.02.2016) 42 55 ono 16
(28.02.2016)
17.2 +11.0 5.03a12u.
12 (5103 5016) (26.03.2016) 73 32 (16032016) 30 o o 19
-3.4 +24.1 10.03a 12 4.
V' +9.1 (09.04.2016) (16.04.2016) °¢ 21 (25.04.2016) 44 453764 5016) 18
8.03a12u.
1.3 +30.3 (13.05.2016)
V. +143 09052016) (27.05.2016) % 16 (05.05.2016) 26 o'y ooy 12
(14.05.2016)
423 +30.3 23 (02.06.2016) 21.03a12u.
VI +17.8 (07.06.2016) (21.06.2016) ©1 23(02.06.2016) °°  (21.06.2016) 10
+10.0 +32.5 6.03a12u.
VIL #2117 07.2016) (31.07.2016) 02 24(28.07.2016) 18 (1407 5016) 8
+1.9 +35.4 14.03a 12 4.
VIl +23.2° 36 08 5016) (17.08.2016) >° 14(31.08.:2016) 19 (15 95616) 9
+3.3 +24.8 11.03a 12 .
X' +12.2 455 09 2016) (22.09.2016) 7> 15 (01.09.2016) 61 1349 5016) 23
35.6 +35.4 21.03a 12,
fon +5.1 (51122016) (17.08.2016) ©° 14 (31.08.2016) 507 (51 he5016) 210
3akn04yeHume nvcta 6epesbl NOBUC/IONM CBUAETENLCTBYIOT O

B ycnosuax 3arpA3HeHUs OTMEYeHO pPaBHO-
MepHOe yBe/lMYEeHME MOLWAAN U MaCChbl Nn-
CTbeB 6epesbl C UIOHA NO OKTABpPb, Toraa Kak
B 30HE OTHOCMTE/NIbHOTO KOHTPO/IA TaKaa Au-
HaMWKa BbIAB/IEHA TO/IbKO MO Macce /IUCTbEB.

MoKasaHo, YTO TecHOTa KOppensuMOHHOM
CBA3M N/IOLWLAAM INCTA U MACCbl INCTA B 30HE 3a-
rPA3HEHUSA U XapaKTep CBA3M B UIOHE OTHOCUTCA
K KaTeropum «cnabas», B M01e — «CU/IbHaA», B
aBrycre u oktabpe — «ymepeHHas». Mo Koan-
4eCTBEHHbIM XapaKTePUCTUKAM TECHOTbI CBA3M
naowaaun AnMcta U Maccbl IMCTa B 30HE OTHO-
CUTENbHOIO KOHTPO/IA XapaKTep KOpPPenaLmoH-
HOM CBA3WM OTHOCMUTCA K KaTeropumn «CUAbHas».
Yucnosble 3HaYEHMA MacCChl IMCTa U NaoWaam

TOM, YTO B YC/IOBMAX MPOMBDILIEHHOM 30HbI
HabntogaeTcA paBHOMEPHOE pPasBUTME JINCTA
B TeyeHue BeretaunmoHHoro nepuoga 2016 r.

KoppenauMoHHbIA aHanAn3 No3BOANUA YyCTa-
HOBUTb HEOAHO3HAYHYI CBA3b MeXAy Mac-
COM NnUCTa U NAoWAAbl JINCTA, UYTO MOMXK-
HO O0ODBACHUTL aAanTUBHbIMM  pPeaKUUAMMU
6epe3bl NOBUCION, KOTOpble MNPOABAAKTCA
NPU CE30HHOM PasBUTUWU JINCTbEB C YYETOM
AVHAMUKM  KAMMaTUYECKMX  MapamMeTpos.

dopmmMpoBaHME AaCCUMUAALMOHHOIO anna-
paTa 6epe3bl NOBUC/IOM B yCnoBUAX Npeobnaga-
toLwero HepTEXMMUYECKOTO 3arpA3HEHMA OKPY-
Xatowen cpeapbl nponcxogmt 6e33HaunUTeNbHbIX
OTK/IOHEHUI, YTO ABNAETCA cneumdpuyeckom pe-
aKLUMen Ha yrneBOAOPOAHbIN TUMN 3arpA3HEeHuUs.
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Tabnumua 3. Ce30HHbIe M3MeHeHuMA naowaam (S, cm?) u maccbl (M, r) auctbes 6epesbl nosucaol (Betula
pendula Roth) B 2016 r. B pasHbIX ycnoBUaAX npounspactaHma (YPUMCKUIA NpomMbIAEHHbIN LEHTP)

UioHb Uionb ABryct CeHTa6pb OKTAb6pb
[TokasaTtenb
S,em? M, r S,em? M, r S,cm*> M, r  S,ecm? M, r S, cwm? M, r
nn 1 (n = 10)
MuHUMYM 9.53 0.05 7.76  0.05 7.99 0.05 - - 12.00 0.09
Makcnumym 1593 0.09 19.21 0.18 16.99 0.16 - - 20.44  0.18
Cpeanmy 1246 007 1390 0.10 1404 0.10 - - 1589 0.12
MOKa3aTe/ib
OtknoHenne 558 002 431 004 3353 003 - - 248 003
CTaHOapPTHOE
Owmbka ctaHg. 072 001 1.36 001 1.06 0.01 - - 0.79  0.01
Kosbpuument 10,5 5574 31.04 3655 23.88 3007 - - 1562 21.93
Bapuauuu, %
Cymma 1246 0.68 139 0.96 1404 1.02 - - 1589 1.24
nn 11 (n = 10)
MuHUMYM 9.13 0.04 866 0.06 1007 0.08 860 0.06 966  0.06
Makeumym 1918  0.12 18.06 0.12 19.92 0.14 16.42 0.13 2042 0.16
Cpeprni 1409 008 13.58 009 1534 011 12.86 0.10 15.15 0.11
MOKa3aTe/ib
OTknoHewve 355 g0 287 002 332 002 279 003 355 003
CTaHOapTHOE
Owmbka ctang. 1.11 001 091 001 1.05 001 093 001 112 0.01
Kosdduumert 51 97 5530 2112 19.96 21.65 21.93 21.69 24.60 2345 28.70
Bapuaumu, %
Cymma 141  0.82 1358 092 1534 1.06 1157 091 151.5 1.11

Tabnnua 4. Koppenauus (R2) mexay vccnegyembiMn NpU3HakaMm Maccbl U niowaamn AncTbes bepessbl
NOBUCNOM B Pa3/IMYHbIX YCNOBUAX MPOU3PACTAHUSA Ha TePPUTOPMKN YOUMCKOro NPOMbILLJIEHHOIO LLEHTPA

Cpoku MMN1 (3oHa 3arpA3HeHns) MMN11 (30Ha OTHOCUTE/IbHOTO KOHTPOAS)
NioHb 0.47 0.73
Nionb 0.71 0.71
ABryct 0.52 0.75
CeHTAbpPDL - 0.96
OKTAbpb 0.61 0.94
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SEASONAL DYNAMICS OF CHANGES IN THE
MORPHOLOGICAL PARAMETERS OF SILVER
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Summary: The paper presents the results of the study of seasonal changes in the
morphological parameters of leaves of the silver birch (Betula pendula Roth). The
investigation was carried out in the plantations within the Ufa industrial center.
Permanent sample plots were selected taking into account the level of pollu-
tion and were laid in the zone of the direct impact of industrial production (the

northern part of Ufa) and in the zone of relative control (the western part of the
city, the recreation zone). To characterize the features of birch leaves growth, a
correlation analysis was performed, and the depth of correlation between the
area and the mass of leaves was estimated. The tightness of correlation in the
contaminated area and the correlation in May is categorized as “weak”, in June
—as “strong”, in July and September — as “moderate”. According to the quantita-
tive characteristics of the correlation tightness, in the zone of relative control the
correlation refers to the category of “strong”. The values of mass and area of a
birch leaf indicate that in the conditions of industrial pollution the uniform de-
velopment of leaves was observed during the growing season of 2016. However,
the correlation analysis allowed us to establish that there was an ambiguous
relationship between the mass and the area of the leaf. It can be explained by
the adaptive reactions of birch that occur during the seasonal development of
leaves.
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