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OYHKIINMOHAJIBHAA MOP®OJIOI'UA JIMCTA HEKOTOPBIX BU/10B
POJA CAMPANULA L.

Campanula L., mopdomorndeckre 0COOCHHOCTH, BOTHBIM OOMEH, JTUCT, adalTamusl, KINMaTHIeCKue
YCIIOBHSI, MECTa €CTECTBCHHOT'O MTPOU3PACTAHHUS, TYHKT UHTPOLYKIHH

BBenenne

Mopdosoro-pu3nonaorniaeckne 0COOEHHOCTH JINCTA PACTEHUH CBHIIETELCTBYIOT O XapaKTepe ero
(yHkumonupoBanus. [Ipy H3MEHEHNU yCIIOBHIA OOMTAaHUS PACTEHUI MPOUCXOIUT U3MEHEHHUE dTHX 1a-
pameTtpoB. MccnenoBanue GpyHKIIMOHATHLHONH MOP(HOIOTHH JINCTA BUJIOB PACTEHHUI B YCIOBUAX MYHKTA
HMHTPOAYKIIUU TO3BOJISET BBIACHUTH YPOBCHb UX aJaNTallid, 000CHOBATh HAYYHBIC OCHOBBI UX BhIpa-
IIMBAHHUSA U Pa3MHOKEHUS ISl BKITFOUSHHSI B aCCOPTUMEHT ISl 3€JICHOTO CTPOUTENBCTBA B YCIOBHSAX
I0r0-BOCTOKA YKPauHBI.

Mmuorue Buabl pona Campanula L. (KOIOKONBUNK) SBISIOTCS PEAKUMH M HYXKIAIOTCS B OXpaHe.
[ToaTomMy coxpaHEeHHE B YCIIOBUSIX eX Sifit TeHO(POHOB 3TUX BUJIOB B IIYHKTAaX UHTPOIYKIIMH JIJISl BO3-
MOYKHOCTH OCYIIECTBIICHUS TIOCIENYIONIeH PEMHTPOAYKIIMN PACTEHUH B IPUPOAHBIE SKOTOIIBI JOBOIIb-
HO aKkTyabHO. K TOMY k€ OOJIBIIIMHCTBO BUIOB 3TOTO POJIa SIBJISIOTCS IEKOPATHBHBIMU, HEKOTOPBIC YXKE
JTAaBHO BBEJICHBI B KYJIBTYPY M UCIIOTB3YIOTCS B IBETOBOJICTBE [9].

[peacrasurenu pona Campanula pacnpoCTpaHEHbl MCKIIOYUTEIBHO B CEBEPHOM TONYIIAPHUH,
npeuMyiiectseHHo Ha KaBkasze, B Oro-3amagnoit Asum, ropax 3amanHoil EBpomsl. Berpeuatorcs
B CaMbIX Pa3HOOOpa3HBIX MECTOOOUTAHMSX: B JIeCax, Ha JIyrax, B CTEISIX, Ha CKaJIaX U OChIsiX. [Ipons-
pacTaroT Ha paBHHHE U BO BCEX TOPHBIX MMOsICaX: OT MPEAropHOro A0 anbiuiickoro [2]. [IpencraBurenu
9TOTO poJia Ha OOJBINEH YacTH CBOETO apeaa MpeJICTaBICHbl HeOOIBIINM KOJMUYECTBOM BHJIOB U 3a-
HUMAIOT BTOPOCTEIIEHHOE MOJIOKEHHE BO (topuctuieckoM crniekrpe. B ropax Cpenneit u LieHTpanpHOi
EBpoms! n, 0cobeHHO, B BocTOUHON yacTu CpemuzeMHOMOphs, FOro-3amagnoit Asun n Ha KaBkase ux
YUCJICHHOCTh 3HAYUTENBHO yBenuuuBaercs [3].

VY Bcex BumoB pona Campanula TACTBS TIPOCTHIE, IETbHBIC, 0€3 MPUIUCTHUKOB. Y OOJBITHHCTBA
BH/IOB MOXKHO BBIJICJIUTH JIUCThSI Pa3HBIX (pOpMaIluii, HO IpaHUIa MEK/Y JTUCThSIMH CPEIUHHOW U BEp-
X0BOW (popMaruu OOBIYHO HE BBIpakeHa. [IpUHATO pa3nmuyarh JHUCTHS, HAXOAAIIUECS Ha Y/TMHEH-
HOM yacTH mobera u ero ykopoueHHo# dactu (poserounslie). Hexotopeie Bunsl (C. latifolia M. Bieb.,
C. alliarifolia Willd.) uMeroT YepenIKoBbIC JTUCTHS, 32 UCKIIOUCHUEM CaMBIX BEPXHHX (B COIIBETHH).
VY npyrux npezacraBurenei pona (C. persicifolia) macthst cunsgure. Pazmepbl TUCTOBBIX IUIACTHHOK U
JUTHHA YepeliKa OOBIYHO TIOCTENEHHO YMEHBIIAIOTCS K BEPXYIIKe modera. JINCToBbIe MIacCTUHKY Y BU-
noB pona Campanula pa3HOOOpa3HbI 1O pa3Mmepy, hopMme, Kparo, OMYIICHHI0. B yCIOBUAX HHTPOMYK-
MU Ha I0TO-BOCTOKE YKpaWHBI PO3ETOUHBIC JTUCThS BUIOB pona Campanula GopMHUpPYIOTCS BECHOH,
cTeOJieBbIe — B IEPBOI TOJIOBHUHE JieTa. B KoHIIe JieTa — Hayasie OCeHH MPOUCXOIUT OCEHHEE OTPacTaHne
PO3ETOUHBIX JINCTHEB HOBOW T'€HEPAIIHU.

B mocnennue roasl u3ydeHue Mop(doIOro-aHaTOMHYECKHX OCOOCHHOCTEH JcTa BUJIOB poja
Campanula TpOBOIAT € TENBIO0 YTOYHEHUS CUCTEMAaTUKN BUIOB [4, 11] 1 BEISICHEHHS MEXaHU3MOB aJlall-
TaIMK PACTCHUH K Pa3InYHBIM yCIOBUSAM oOuTanus [13, 14].

Lesn u 3a7a4u uccae10BaAHMIA

[enb paboOThl — BBISBICHHE OCOOCHHOCTEH (YHKIMOHAILHONH MOP(OIOrHH JKCTa BHIOB poOja
Campanula. 3anauau uccienoBanus: 1) BbIABICHUE MOP(OIOrHUSCKUX OCOOCHHOCTEH jrcTa; 2) cpas-
HEHHE dTHX 0COOCHHOCTEH B MyHKTE HHTPOAYKIIUH ¥ MECTaX €CTECTBEHHOIO POU3PACTAHUS; 3) aHATI3
CBA3HU MOp(l)OJIOI'I/I‘IeCKI/IX nmapaMeTpoB JIMCTA PA3JIMYHBIX BUAOB C arpOKIIMMAaTUYCCKUMU IMOKa3aTCIIMU
MECT UX €CTECTBEHHOTO IMPOU3PACTAHHMS.
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O0beKThI U METOTUKA HCCIET0BAHU

Nzyganu mopdomornyeckre ocobeHHOCTH, BOAHBIH OanaHc mucTheB 19 BunoB pona Campanula ipu
unTponykiuu B Jlonerkom 6orannyeckom caxy HAH Vipaunst (AbC): Campanula rapunculoides L.,
C. glomerata L., C. persicifolia L., C. rapunculus L., C. rotundifolia L., C. cephalotes Nakai,
C. trachelium L., C. punctata Lam., C. justiniana Witasek., C. grossekii Heuff., C. hofimanii (Pant.)
Greuter et Burdet, C. portenschlagiana Roem. et Schult., C. latifolia M. Bieb., C. sarmatica Ker Gawl.,
C. longistyla Fomin, C. autraniana Albov, C. kemulariae Fomin, C. alliarifolia Willd., C. alata Desf.
B ecrecTBenHbBIX MecTax nmpouspactanus uydanu 4 suna: Campanula rapunculoides L., C. alliarifolia
Willd., C. pyramidalis L., C. sibirica L. [IpoucxoxieHue UcciieIOBaHHBIX 00pa3iloB BUIOB, HHTPOY-
nupoBadHbIX B JIBC, mpencraBneno B Tabmwure 1. MicXoqasiM MaTepraioM UX MOOWITH3AIINH TT0CITY K1~
JIX CEMEHa, TIOJTyYCHHBIC MO JACTICKTYCHOMY 00MEeHY. DKOJIOro-IeHOTHYECKAst MPUYPOUYCHHOCTh BH/IOB,
W3YUYCHHBIX B MYHKTE HHTPOIYKIINHU, U arpOKIMMaTHUYECKUE TIOKa3aTeln reorpaguyeckux paioHOB HX
pactipoctpanenus [ 1] mpuBeaeHs! B TabIUIIE 2.

Tabnuya 1. TlpoucxoxaeHue o0Opa3ioB, apeas BujpoB pomga Campanula L., WHTPOIYIMPOBaHHBIX
B Jlonemnkom 6oTanndeckom caxy HAH Yikpawnst

MHTpOOYKIIMOHHBIN LEHTD,
Jlata MoJTy4eHHs: CEMEHHOTO
Marepuaia

Mionxen, 2006

Bun OO01iee pacpocTpaHeHUE

Cpennss Espora, tor CkanauHaBud, Boctounas
EBporia, kpome kpaitHero cesepa, [IpenkaBkasne
EBporeiickas yacte Poccuu, kpome ApKTHKH,
3anannas u Bocrounas Cubups, Cpennsis A3us,
KpomMme tora; 3amaanas EBpona

Bocrounas Esporma, kpome ceBepa; 3anagHas
EBporma, kpome ceBepa u tora; [IpenkaBkasbe
EBpora, [IpenkaBkasne

EBpomneiickas vacts Poccun, Cubups,
Cxangunaswust, Cpennss u ATnanTrdeckas EBpona

C. rapunculoides

C. glomerata Crasporons, 1979

C. persicifolia OcceH, 2006

C. rapunculus

C. rotundifolia

T'epmanus, 2010
Bapmasa, 2007

C. cephalotes —
®pannus, 2006

JansHuit BocTok

Bocrounas EBpona, Antait, 3anagnas Espomna,
CeBepHas Appuka

Haypus, Jlansanii BocTok, kpoMe kpaiiHero ceBepa

C. trachelium

C. punctata SAxyrck, 2007 u BocToka; Kopes, SAnonus, ceBepo-BOCTOUHBIN
Kuraii
C. justiniana Wena, Tepmanus 2010 Bbankansl
C. grossekii Tepmarnus, 2010 CIOro-BOCTquaﬂ EBpomna: bonrapusi, Pymbinus,
epous
C. hofmanii Bepnun, 'epmanus, 2010  (bankanb
C. portenschlagiana |Amaropsi, 2009 Bankanbr

EBponeiickas yacts Poccun, kpome ceepa, KaBkas,
Anraif; 3anagnas EBpona, kpome ceBepa, Manas
Asusl, 3anaanele [ uManan

I'maBue1it KaBka3ckuii XxpeOeT, MpenMyIecTBEHHO
110 CEBEPHOMY CKJIOHY

C. latifolia LBetinapus, 2006

C. sarmatica I'epmanus, 2006

“Kitano Seeds”, Kues,

C. longistyla

2010

Kasxkas

C. autraniana

bensrus, 2010

Samamusii Kaskas

C. kemulariae

Jletinur, 2008

Kaskas

C. alliarifolia

Komnenraren, [anus, 2010

T'opet 3anaanoro u Boctounoro [IpenkaBkasbs,
3amagnoro, Boctounoro u FOxxHoro 3akaBkasbs,
bankaunel, Manas A3us

C. alata

[Manys, Utanus, 2010

[Tupeneiickuii momyoctpoB u CeepHas Adpuka
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Tabnuya 2. JKOJOTO-LIEHOTHYECKasl IPUYPOYCHHOCTh BUAOB pona Campanula L. n arpokianMaTniecKue
[10Ka3aTeu reorpaguyeckux pailoHOB UX PaCIpPOCTPAHEHUS

AI‘pOKJ’II/IMaTI/I‘ICCKI/Ie I1I0Ka3arcjiu B reorpa(bnqecxnx paﬁOHaX
DKOJIOrO- pactpocTpaHeHus BHIIOB *
E€HOTHYeCKast Bu Lper | Lper |Lper>
ngnypoquHocn) g Os, | Is, Ky (Os-1Is),| 2t Tmt, >18°C > §)°C 1F5)°C
MM | MM MM °C °C ’ ’ ’
JTHH JTHH | JHH
Onymika, Campanula
KyCTapHUKU . 300 | 700 |0,43| -100 | 2500 | 19 120 180 90
(rpymma I) rapunculoides
Jlecubie nossimsy, |C. glomerata | 300 | 600 [ 0,50 -100 | 2000 | 20 120 180 | 105
KyCTapHHKH, C. persicifolia| 300 | 725 10,41 | -300 | 2000 | 20 120 180 | 105
nyra C. rapunculus| 625 | 700 10,89 | 200 2750 | 18 165 195 | 135
(rpymnma II) C.rotundifolia) 625 | 600 [1,04| 300 | 1750 | 18 135 | 165 | 105
Crenu, nyra,
CBETIIbIC
neca, 3apociu  |C. cephalotes | 750 | 500 | 1,50 300 2000 15 90 105 75
KyCTapHUKOB
(rpymma I11)
Pasuunnsie neca |C. trachelium | 300 | 950 [ 0,32 | -400 3750 | 22 180 228 150
(rpymma IV) C. punctata 1250 | 600 |2,08 800 3000 18 165 180 150
C. justiniana | 750 | 900 {0,83| -300 | 2750 | 18 165 240 | 120
TopHsie neca C. grossekii | 750 | 900 (0,83 -300 | 2500 | 19 180 240 | 135
(rpyrma V) C. hofimanii | 750 | 900 {0,83| -300 | 2500 | 18 165 240 | 120
zC' portensch-1 456 1900 |0,83| -300 |2500 | 18 | 165 | 240 | 120
agiana
Jleca,
JIOJIMHBI PEK,
cybanenuiickoe |C. latifolia 1250 | 675 | 1,85 | -100 2500 | 20 165 243 180
BBICOKOTPABbE
(rpynma VI)
C. sarmatica | 1500 | 550 |2,73 950 2500 14 90 90 90
Nleca, C. longistyla | 1750|550 [3,18| 1200 | 2500 | 14 90 90 | 90
%fgm’““m‘“e C. autraniana| 1500|550 [2,73] 950 [2500 | 14 | 90 | 90 [ 90
(tpymma VII) C. kemulariae| 1500 | 550 | 2,73 950 2500 | 14 90 90 90
C. alliarifolia | 750 [102510,73| -300 | 3500 | 20 150 180 | 150
Jlyra (VIII) C. alata 375 [1250{0,30| -500 | 4500 | 22 240 318 | 180
AI‘pOKJ’II/IMaTI/I‘IGCKI/Ie TOKa3aTe/iu B MYHKTC UHTPOAYKIIMH BUOB —
Ha I0Tr0-BOCTOKE YKpaI/IHBI
| 375 [1625]0,23] -300 [3500| 20 | 150 | 210 | 150

*II puw™euaH u . [Ipusenens! cpeaane 3HadeHnst Os — KOJINIECTBO TOIOBBIX 0CA/IKOB, MM; [s — Kommde-
CTBO TOZIOBOTO HcmapeHus, MM; Ky — koaddunment ysnaxuaenus (Os/Is); (Os — Is) — pa3HuIa ronoBBIX 0CaIKoB
Y UCTIAPEHHUs, MM; Y t — CyMMa TeMreparyp 3a nepuog Beime 10°C; Tmt — Temmeparypa Bo3ayxa caMoro TeIioro
Mmecsia, °C; Lper > 10°C — myiutenbHOCTD niepuojia ¢ temnepatypoi Boitie 10°C, gau; Lper > 5°C — AmuTeNnbHOCTh
nepuopa Boie 5°C, nau; Lper > 15°C — mnurensHocTs nepuoaa Beiue 15°C, qHu

Ha pucynke 1 mpeacTaBieHbl KIMMATOrpaMMbl MYHKTa MHTPOAYKIIMU U PETMOHOB, M3 KOTOPBIX
B3SITHI JUISI MCCIICAOBAHUSI pacTeHUs (€CTeCTBEHHbIC Mecta mpowspactanusi). Pacrenus Campanula
rapunculoides, C. alliarifolia 6bun cobpansl B . Coun (Poccus), nec (kamMeHHCThIE MecTa, peka
Xocra); C. pyramidalis — Ha CKaTUCTHIX OOHaKEHUSX B ropax Ha BeicoTe 1400 M Hax ypoBHEM MOps
B JlyOpoBHuke (Xopmatms); C. sibirica L. — B oxpectHOocTsX baxumcapas (KpeiMm, Ykpauna).
C. pyramidalis w C. sibirica L. He BXOIAT B COCTaB KOJUICKIUU Jlaboparopuu 1setoBoycTBa JIBC.
HccnenoBanusi HHTPOMYIIUPOBAHHBIX pPACTEHHI MPOBOMWIM B TEUEHUE JBYX JIET, U3 €CTECTBEHHBIX
MECT MpouspacTanuil — oqHoro roga. beuio nccnenosano ot 20 1o 50 pacTeHuid KaKa0ro BUA.
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Puc. 1. Kinmmarorpammsl myHKTOB 0TOOpa
pacTeHuii B MECTaxX €CTECTBEHHOTO
[IPOU3PACTAHMS U ITyHKTA UHTPOAYKLIUU:
1 — dyOpoBuuk (XopBarust);

2 — Couu (Poccus);

3 — baxuucapaii (Kpbim);

4 — Nloneux (Ykpauna)

Os, mm

'10 T T T T 1
0 50 100 150 200 250

Omnpenensiinu pasmep, Gopmy, Kpail TUCTOBOI MIacTUHKH, (HOPMY BEPXYLIKHM M OCHOBAHMS, OITy-
menue, anuHy (Lp) n nuamerp (dp) depemika, miomaas JUCTOBOH MIACTHHKH (S), Bec CBEkKero (m),
CYXOro JucTa (M) U BEC CyXOl U CBEKEH JIMCTOBOM MiacTuHku (M, M, cooTBeTCTBEHHO). BhIunciens
cienyromne KodhOUIMEHTHI: HHACKC JINCTA (11)5 OTHOIIICHUE Beca CBEIKETO JIUCTA K ero ruromany (m/S);
OTHOLIEHHUE BECA CYXOI0 JIMCTA K €r0 IIoIaau (m,/S); OTHOIEHHE BECa CyXOro JIMCTA K BECY CBEXKETO
(m,/m); oTHOLIEHKE IMaMETpa YepeluKa K ero Jumne (dp/Lp); oTHOLIEHHE Beca CBEKETO JIUCTA K JTHHE
yepernika Jucta (m/Lp); OTHOIIEHNE TUTOIIA M JTUCTOBOH TIACTUHKY K JutnHe dyepetnka (S/Lp). Onmca-
HUEe MOP(OIOTHUECKHUX MTPU3HAKOB JINCTA TPOBEACHO C HCIOIb30BaHUEM OOLICTIPUHATHIX KIacCU(pHKa-
i [5]. Cucremaruka BumoB pona Campanula npuseneHa coracao T.G. Lammers [15].

Pesyabrarsl ucciienoBannii U UX 00CyKIeHHe

I. Mopdoaorust u auIoMeTpHsl.

B pesynbrare KOMIUIEKCHOTO WHTPOIYKIIMOHHOTO UCCIIEIOBAHMS ONPEAENIEHO, YTO BUJAMH C BBI-
COKOH CTENEHBIO aJlaNTalliy K YCIOBHSIM IMyHKTa HHTpoAyKuuH siBisitotcest Campanula rapunculoides
(rpymma 1), C. glomerata, C. persicifolia (rpynma 1), C. trachelium (rpymma 1V), C. portenschlagiana
(rpymma V), C. sarmatica, C. kemulariae, C. alliarifolia (rpynma VII), u3 KOTOPBIX YeTHIpe IMEPBBIX BUIA
COCTOSIT B CITUCKE COCY/IUCTBIX PACTEHUH I0r0-BOCTOKAa YKpauHsbI [7].

Mopdomorudeckre OCOOCHHOCTH JIMCTa pasHbIX ¢opMmanmii BUmoB poma Campanula B TTyHKTE
WHTPOAYKIMH TpuBeAeHsl B Tabmure 3. Jluctes Hekotopbix BumoB — C. persicifolia, C. rapunculus,
C. rotundifolia (rpymna II), C. portenschlagiana (V), C. longistyla (VI1), C. alata (VIII) He omnyiieHsl,
OCTaJIbHBIE MCCIIEOBAHHBIC BUIBI MMEIOT JKECTKOE MIIH MSTKOE, TyCTO€ WIIA PEeKOe OIyIICHHE Ha HIK-
Hell wim 00enx cTopoHax Jimcra. B Mopdonorun pacTeHuit He CyIecTByeT eTUHOTO MHEHHUS O (DYHKITHO-
HaJIbHOM 3Ha4eHHHM OMyLICHHs. B mporecce OHTOreHe3a poiib KPOIOIINX BOJIOCKOB B PETYIISIIMU BOJHOTO
pEeXUMa JINCTa U3MEHAETCS: (PYHKIMIO CHIDKSHUS! HHTEHCUBHOCTH TPAHCTIMPAIIUN BOJIOCKH BBITIONHSIOT
JIMIIb HA TIO3/IHUX CTaJUsIX Pa3BUTHSL, KOTJa KIETKH X MEPTBBIC; KU3HEACATEIbHbIC KPOIOIIUE BOIOCKH,
HA000POT, 3HAYNUTETHHO MOBBIIIAIOT HHTEHCUBHOCTH TpaHcnupanuu [12]. [To MHEHNIO HEKOTOPBIX HCccITe-
noBarenei [6, 8], rycToe omymieHne, ToICTas KyTHKYJa 1 BOCKOBOW HaJIET IMPH OTKPBITHIX YCTHUIAX HE
CHIDKAIOT 00IIeH MHTEHCUBHOCTH TPAHCIIMPALINH, a YIEPKUBAIOT BIIAry JHIIb [IPU 3aKPBITHIX YCTHHLAX.
[IpoBeneHHbIE UCCIISIOBAHUS JIMCTA C UCIIOJIb30BAHUEM AJIEKTPOHHOM MuKpockornuu 1. Gostin [13] mo-
KazaJji HaJIM4ue Ha TOBEPXHOCTH (DOTOCHHTE3MPYIOIIETO OpraHa y HEeKOTOPBIX BUIOB pona Campanula
rugatof. OHM CIOCOOCTBYIOT MOHMKEHHIO JABJICHHMS, MPEISITCTBYSl CKOIUICHHIO BOABI Ha MMOBEPXHOCTH
JIMCTa M BOSHUKHOBEHHUIO OYKOTOB €TI0 TKaHEH B YCIIOBUSIX IMOBBIIICHHON HHCOJISIINH.
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LOMI HOFAQAL))

LOUIl UITIHhOLIE0d

Hodoxo Hodoxo BeHIngonrdoo
HAI9IRhIIHIT .
XHOQ0 O | BedIOO |OOHIMEOHHIN | MIIIBRIIHII |KBHIUEONUEONEA| XHOQO O |BeHHOAILOOBE| OOHHORJIA A -OHI'MEOIIHE / 11255043 *)
QOMLIK QOMLONK EeHITULIIIUE
[9H0dOLd [9a0dOoLd KBH geHruganrdoo
JQOHHORJIA / KeHI'UL WI9LeRIIHIT
HOMXUH J|BeHHAd1008E HI91BhQAE HOHXUH 9 |-hoHOMO0dLOO0 |ooHrnganrdad| = / enrugonrdad|  puviuysnl )
- QOHI'UIOHMIN | - -onugoxodum | ~ / Adrenrodod ST
QOMIBI - QOMIBI / BeLAL - -OHITUEIIIUE
9HO0dO1D Hodoxo
BBHLOIIHEL / .
WOHXMH 0| BBALOO | QOHIMEOHMIN | MI9LBRIITULT senrnsommEones| X1290 0 geraAdyo |ooHruaonrdod| UIehIrodol |EeMOShULIHULIE pyvpound )
QOMLOXK ~ QOMLOIK
Hodoxo
Hodoxo ERHI'UIOIIUBONEA HI9LehIIHIT .
ked1oo  |ooHrmgonrdoo| HMIdIBROAE - XUQO0 9 ked1oo  |ooHrmgonrdas| - EBHIMEOTINE WN1aYoD.L3°0)
XHQO0 O ~ / BeHI UGB -oMBOgr ” :
~ QOMLOIK
9H0dOo1o HOdo10 BeH
UOHXUH 9|  Kedld0 | QOHIMEOHHMIN | MI9IRhILUII | KEHIUEOIIUEOMEA| UOHXHUH O ked1oo  |ooHrHgonrdad| HIMIBRQAE | -TUEONIUBOMEA | Saj0[pYydad )
QOMIOIN QONIOIN / BBHITMEOTIUK
1oA4LO ERHLOIHRIl I1oAd
¥ed1o0 | QOHIULIOHHUIN | HITHIIONI KRIIAL QoHITHgINIrdod|  MITHIIAII geiIAdyo p1jofipunjod -
-LAJ10 - / BRHUQHHI -101A210 - Hae
LoAdLO 1oAd EeH
edioo JoHHeeado UITHIIr KRHUQHUIC BeHHOALOORE | OOHIULIOHULN | UI9IRhILUIIT snpnoundn. =)
-1A010 ~ ~ -101A01O ~ -ITUEQTIHEONEA
1oAdLO Q01tIAdMO0 KRHITUIOIINEONEA 1oAd BeIIAdyo nig1ehrodod .
edioo HUITHII -~ QOHI'UIOHMIN | - KBRIBRIBLOL | pI1jofidisiad *)
-1K010 /9oHHREAdD | = / BEHUOHMUI -101A010 / sed1o0 BLIDID EaCAR
Hodo1o Hodo1o
Eeredgodrorodir HI91ehrodor .
XHOQO0 O |EeHHOALIOOBE| QOHIUEOHUIN |HI9IERT0dOT XUQO0 9 ed1oo  |ooxogoHgedoH| * EBMOORMLINLTE |  DIDLOULO]S )
- / BEHLOTHRI / AI9IBRIIUI
QOMLOIK QOMLOIK -
Hodoxo KHodoxo
KRHI'UIOIIUBONEA sapronoundp.
XH3QO0 0 ked100 | OOHIMEOHUIN | HIILERILIUIT il HOHXHH O BBIAL OOHIMENIdod | HI9IBRILIUI BRHI UK :
” / BeHIUGIUE | ~ ~ ppnunduwn))
QOMLOIMK - QONLOK
DIHULORIIT MIHULORBIIT MIHULIIIT MMHULOBIIT MMHULOBIIT IHULORBIIT IHULORBIIT MIHULIBIIT
OQUHOMIALIO| HOEOLOULr HOFOLONI HOFOLOUI HOFOLIUIr OUHOMALO | HOYOLOUIl HOFOLOUI HOFOLIUI HOFOLOUI
exmAxdog OUHBEOHOO nedx ewdod exmAxdod OUHBIOHOO nedx ewdod g
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HauGomnpumii ungexe (I) poserounoro snucra ormeden y C. persicifolia, naumenblui —
y C. portenschlagiana. Tlnomanp poserounoro jucra (S) konedanmacy ot 15,5 (C. alliarifolia)
10 0,5 em? (C. portenschlagiana). Hanbospiime 3HaY4SHUS] BeCa CBEXKET0 M CYXOro JIUCTA XapaKTePHBI
nus C. alliarifolia, waumensine — s C. portenschlagiana, C. rotundifolia. Hanbonbmnii I, creGneso-
ro jucrta xapakrepet st C. portenschlagiana, naumenbinuit — st C. justiniana. Inomaas ctebneBoro
mucra (S) Bapeupyer ot 12,3 (C. grossekii) no 0,3 cm? (C. portenschlagiana). HanbombInii BeC CBEKETO
miucta otmedeH y C. kemulariae, cyxoro —y C. glomerata, HanMeHbIIINE 3HAUEHUS dTUX TTOKa3aTemnei —
y C. portenschlagiana n C. rotundifolia.

Heo0xoquMbIM yclIOBHEM HOPMaJbHOM JKM3HENESTEILHOCTH PACTEHHH SIBISIETCS ONTHMAallbHAs
HACBHIIIEHHOCTh TKaHel Jincta Bojod. ConepkaHue BOJBI BIHMSACT Ha CTPYKTYPY MPOTOIUIA3MBI, Ha-
MPaBIEHHOCTH (DEPMEHTATUBHOTO JCHCTBUS, WHTEHCUBHOCTH (DOTOCHHTE3a, IBIXaHHS, POCTA U IPYTUX
IIPOIIECCOB, TOIEPKaHUEe ONTHMAaIbHOW TeMITepaTyphl pacTeHus. B meprnos HHTEHCMBHOTO MPOTEKa-
HUS J)KU3HEHHBIX MPOLIECCOB Ha JOMI0 BOIBI B MHCThsX mpuxomutcs 70-90 % wux obmieir maccol [8].
B mporuiecce aBomonuy BeIpaOOTANNCH ONTUMAabHbIE 3Ha4eHUsT TOMMUHBL (150-200 MKM) U Macchl
(130-180 mr/cm?) TUCTOBO# TUTACTUHKH, comepikanus Boabl (80—84 %) B Heid, xapakTepHbie is 00JIb-
IIMHCTBA BUJIOB U MO3BOJISIOIME MAaKCUMAJIbHO MOMIOMIATH Jy4ducTyto sHepruto [10]. B conneunsiit
JICHb TeMIleparypa Jincta MoxeT ObITh Ha 10 °C BbllIe, YeM OKPYKaoIIEro Bo3ayxa. M3-3a 3Tol pas-
HOCTH TeMIIeparyp YCHJIMBAeTCs TPAaHCIHPAILMUs, TaK KaK BO3AYX BHYTPH JIMCTa HACHIIICH BIArou,
a JTaBJIeHHMEe HACBHITIIEHHOTO TIapa ¢ TIOBBIIIEHUEM TeMITepaTypsl Bo3pacTaeT [12].

Y OoNBIIMHCTBA UCCIIEOBAHHBIX BUOB HAKOTIEHUE BECca Ha €IMHUILY TLIONIA/IA CBEKETO U CyXOTO
micTa (m/S, m,/S COOTBETCTBEHHO) Pa3IMYHO Y JIMCTHEB PasHbIX (hopMamuil. PozeTounbie u crebneBbie
mactest C. trachelium, C. glomerata otnmyarores o m,/S; C. rapunculoides, C. punctata — o m/S,
IPHUYEM HAKOTICHUE BECA HA €IIMHMILY TUIOMIAIHM CyXOro JMcTa (m,/S) y 5TUX JBYyX BUIOB OJMHAKOBO.
ITo HamemMy MHEHMIO, OTIIMYME M/S ¥ M, /S JIMCTHEB Pa3HbIX (OPMAIUii CBA3aHO C OCOOCHHOCTAMH UX
($yHKIMOHMPOBaHUS: (POPMHPOBAHHE PO3ETOUYHBIX JTHCTHEB MPOMCXOAUT BECHOM, OTMUPAaHUE — B Tep-
BOM MOJIOBHHE JieTa, 00pa3oBaHne HOBOM reHepaliy — 0CeHbIo; (popMupoBanue u (PyHKIIMOHUPOBAHHE
cTeOIEeBBIX JTUCTHEB MPOUCXOJUT B Ha4aJle — CEPEqUHE JIeTa, OTMUPAHHE — B KOHIIE JIeTa — Hadaje oce-
HU. Takum 0Opa3oM, ycroBus PyHKITMOHUPOBAHUS JINCTHEB PAa3HBIX (POpMAIUii IMEIOT OTpeIeTICHHBIS
OTJIMYMS, YTO HAXOAUT OTPa’KeHHE B X BOAHOM OanaHce. Y BUIOB JecOB U cybanbnuiickux ayros Kas-
kasa (C. kemulariae, C. alliarifolia), ropubix necoB bankau (C. justiniana, C. hofmanii), BU10B J€CHBIX
TIOJISTH, KyCTapHHUKOB, JIyToB (C. persicifolia, C. rapunculus, C. rotundifolia) oTHOIIEHNE Beca CyXOTro
JIUCTa K CBEXEMY (M,/m) OMHAKOBO y JIMCThEB PasHbIX (HOPMALIUA.

B myHKTE MHTPOLYKIMU OTHOLICHHE TUAMETpa uYepelika pO3eTOYHOro JMcTa K ero anuHe (dp/
Lp) Bemmie y C. rapunculoides (rpymnmna 1), a Takxe y BHIOB JIECHBIX TOJIIH, KyCTapHHUKOB, JyroB (II)
W TOPHBIX JecHBIX Oamkanckux BUIOB (V). Otnomenune m/S Beime y C. rapunculoides (rpymma I),
BHJIOB JIECOB U cyOanbnmiickux jyros Kaskasza (VII) u C. alata (VIII); m,/S — paBHMHHBIX JIECHBIX
BuzoB (IV), ropubix necubix Oankanckux BunoB (V) u C. alata (VIII). CooTHolIeHHe Beca CyXoro u
CBEKET0 PO3ETOYHOTIO JIMCTA (M,/M) BBIIE Y TOPHBIX JIECHBIX OankaHckux BUIO0B (V). OTHOmIEHKE Beca
CBE)XEW JIMCTOBOW IIACTUHKH K JAMaMETpy depelmika po3erodHoro jucta (M/dp) B ycloBHX ITyHKTa
WHTPOAYKIIUH BHIINIE y BUJIOB JecOB u cybanbnuiickux 1yroB Kaekaza (VII); oTHoleHrne Beca cBexeit
JMCTOBOM MJIACTUHKM K JuiMHe uepemka (M/Lp) u miomaam nucra K anuHe 4yepemka (S/Lp) Bbime
y nByX BunoB: C. rapunculoides (rpynma 1) u C. alata (VIII).

Y HeKoTOpBIX BUAOB pofa Campanula cTebIeBBIe TUCThS — YeperntkoBbie. Cpemn 3THX BHIOB OTHO-
menue dp/Lp Beiue y C. glomerata (rpynna II). Otaomenue m/S 6onbiue y C. cephalotes (rpynmna I1I),
netpoduToB necHoro u cybanpnuiickoro noscos Kaskaza (VII), a takxke C. alata (VII). OtHomenune
m,/S OJIMHAKOBO ISl BCEX DKOJIOTO-LEHOTHIECKUX TPYIIIT; M,/M BhIIIE Y JIECHBIX PABHHHHBLIX BUIIOB
(rpymma 1V).

CrnenoBarenbHO, B PETHOHE WHTPOMYKIMH MEeTPO(UTHI JIECHOTO U CyOanbluiickoro nosicop Kas-
Kaza, a Takxke C. alata XapakTepHu3yIOTCs BBICOKMM HAKOIUICHHEM Beca Ha €AMHUILY TUIOLIA N CBEKETO
nucra pasHelx Gopmarmii (m/S) u orHomennem M/dp. OyHKIMOHUpPOBaHNE PACTCHUI 3TOW TPYIIIBI
B 3aCYIIIMBBIX YCIOBUSAX 0OecrednBaeTcs OOMBIIMM HAKOTICHHEM BOJIBI Ha €MHHMITY TUTONIA/IH JIHCTA.
JlecHple paBHHHHBIC BUJBI OTIIMYAIOTCS BBHICOKMM 3HAaYCHHEM OTHOIICHHS BeCa CYXOTO PO3ETOYHOTO
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JIUCTA K €ro miomaau (m,/S) u COOTHOIIEHHEM BECA CyXOIo M CBEXEro crebseBoro jucra (m,/m).
T'opHbIe JeCHBIE OaNKaHCKUE BB — BHICOKMMH 3HAYCHUAMH OTHOmeHui dp/Lp, m,/S u m /m. Anan-
Tanuel JecHeIX BUIOB pona Campanula paBHUH M TOp YMEPEHHOTO I10ACA K YCJIOBHUSAM IYHKTa HH-
TPOLYKIMHU SIBJISIETCS] BBICOKOE HAKOIUICHHE IUIACTUYECKHUX BELIECTB. AJANTHBHBIM MPU3HAK — OTHO-
menue dp/Lp — uMeeT BbICOKME 3HAYCHUS Y YCTOHUMBBIX K YCJIOBHSIM ITyHKTA MHTPOLYKIMU BUIOB:
C. rapunculoides (rpynmna 1), BUIOB JIECHBIX TOJISIH, KyCTapHUKOB, JIyToB (II) 1 rOpHBIX JTeCHBIX OaKaH-
ckux BUO0B (V). OTHOmEHME M, /M YMEHBIIAETCS TIPU YBEIMYEHNH UTMHBI Yepenika (puc. 2).

£03 -
g N ® y=-0,02x + 0,34
037 ¢~ R* =075
0,3 1 \\
02 - R Y . Puc. 2. 3aBUCHMOCTB 3HAaY€HHMI M, /M OT JIMHBI
’ - yepernka ucta (Lp) po3eTounoro imcra
0,2 1 N BU10B poa Campanula L. pasHbIX SKOJIOTO-
02 - S LIEHOTHYECKHUX TP B MyHKTE HHTPOLYKLIKH
N
0,2 At
[
0,2 T T T 1
2 4 6 8 10
Lp, cm

I1. Mopgonornyeckue 0co0eHHOCTH JHUCTA BUAOB poaa Campanula B pa3ju4YHBIX YCIOBUIX
NMpOU3PACTAHNS.

B ycrnoBusx myHKTa WHTPOIYKIIMH M/S PO3ETOYHOTO JIUCTA BHIIIE Y OIYIIEYHO-KYCTAPHUKOBOTO
Buna C. rapunculoides, Buja HU3MEHHBIX yBIakKHEeHHBIX JIyToB C. alata v BUJOB JIECOB U CyOabIInii-
ckux yroB Kaskasa (puc. 3, a), MCHBIIME 3HAYCHHUSI M/S XapaKTEPHBI VIS BUIA CYOAIBITHICKOTO BBI-
COKOTpaBbsl, a TAKXKE BHJIOB JIECHBIX MOJISH, KyCTapHUKOB, IyroB. OtHomenue m,/S soiue y C. alata u
JICCHBIX PAaBHUHHBIX BUJIOB.

B mecrax ecrectBennoro npouspactanus y C. pyramidalis (bamkaHbl) oTMeUeHBI BRICOKHE 3HAYEC-
HUs M/S ¥ m,/S TUCThEB pasHbIX Gopmanuid. B yCnoBUsX MyHKTa MHTPOAYKIMHU BUJIbI TOPHBIX JIECOB
bankaH, necHBIX TOJNSH, KYCTApHUKOB, JIYTOB, a Takke BU C. sibirica B yCIOBUSIX MECTa €CTECTBEH-
Horo npouspactanus (KpeiM) XapakTepu3yroTcsl BBICOKMMH 3HAYEHHMSAMH M./M PO3ETOYHOIO JIUCTA.
B ycnoBHsSX HHTPOIYKIIMU OTHOIIEHHE M/S cTeOIeBOro JucTa 0oJblle Y BUIa HU3MEHHBIX YBIAKHEH-
Heix nyroB C. alata, BUAOB J1ecoB U cyOanbnuicKux JyroB KaBkasza u BuJa cTemel, JyroB, JIECOB U
kyctapaukoB C. cephalotes (puc. 3, b).

Cpenu pacteHu#, COOpaHHBIX B MECTaX €CTECTBEHHOIO MPOM3PACTaHMs, HauOOJbIlee 3HAYCHUE
m,/S XapakTepHO [JIs TUCThEB pasHbIX hopmamuit C. pyramidalis (bankanbr), HAMMEHbIIEE — IS PO3€-
touHbIX UCTREB C. alliarifolia (KaBkaz), crebneBsix muctheB C. rapunculoides (KaBka3) u C. sibirica
(Kpbim). HauGonbmiee 3naueHue otHoruenus m/S y C. pyramidalis (bankansi), mensiiee — C. alliarifolia
(Kaekas) u C. sibirica (Kppim). OtHomenue m/S Boie y C. sibirica (Kpeim) u C. pyramidalis (banka-
uel), HIKe — C. alliarifolia (KaBka3).

BrisiBiieHo, 4TO OTHOIIEHWE Beca K IUiomaan cBexero jucra (m/S) combire y C. rapunculoides
B YCIOBHSIX FOTO-BOCTOKAa YKpawWHBL. B yCIOBHAX IMyHKTa WHTPOMYKIIUH BHIBI JIECOB M CyOaNbIIHii-
ckux JiyroB Kaskasa XxapakTepusyrorcst G0JIBIIMMH M/S ¥ mM,/M MO CPaBHEHUIO C STHMH MOKa3aTENISAMU
B MecTe ecTecTBeHHOTO nipouspacranus (KaBka3). bankaHckue ropHbie JIeCHbIE BH/IBI B ITYHKTE HHTPO-
JYKUMM OTJIMYAOTCS MEHBLIMM 3HA4€HUEM M/S W OONBIIMM M, /M PO3ETOYHOrO JMCTA MO CPABHEHHIO
C MECTOM E€CTECTBEHHOTO mpowm3pactanus (baiikaHel), a JaHHBIE MMOKa3aTeNu CTEOJICBOTO JIUCTA 3TOU
TPYTITBI BUJIOB MIOYTH OJMHAKOBBHI.

B ycnoBusx roro-soctoka YKpauHbl 3aBHCUMOCTh M OT S'y C. rapunculoides nMeeT OTIMYAIONIHIA-
CsI OT IPYTHX UCCIIETOBAaHHBIX BUIOB XapakTep (puc. 4, a). Y C. alliarifolia na KaBka3e HakarmBaeTcs
MEHbIIIE BOJIbI HA SIUHHMILY TUIOIIAIN JIUCTA 110 CPABHEHHUIO C OCTAILHBIMU BHJIAMH. B peruone nHTpo-
JYKIIMH BUJIBI JIeCOB U cyOanbnuiickux nyroB Kaeka3za (VII) u ropHbie ecHble OamkaHckue BUb (V)
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OTJIMYAIOTCSl OJMHAKOBOW 3aBHCUMOCTBIO HAKOIUIEHHsS BOABI Ha IUIOLIA/Ab JINCTA. 3aBUCHUMOCThH Beca
OT TTOIIAIM CYyXOTO PO3ETOYHOTO JIMCTA MMEET OIMHAKOBBIIM XapakTep Yy CIeAYIOINX BUJIOB: 1) 1ecoB u
cybanmsruiickux myroB Kaskaza (VII), ropapix 6ankanckux (V) B IyHKTE HHTPOIYKITHH U Ha bakaHax;
2) necHbIX BUAOB paBHUHHOW 4acTu (IV) 1 BUIOB JIECHBIX MOJNISH, KycTapHUKOB, JTyroB (II) B myHKTE
HUHTPOAYKIUY; 3) onymedHo-kycrapaukoBoro C. rapunculoides (1) u cydansnmiickoro C. latifolia (V1)
B YCIIOBHSX UHTpoayKuH (puc. 4, b). B mynkre unatponykuuu y C. alata npu yBeIn4eHUH TUIOMIATA
micTa (S) HakarmBaeTcs Gonbuiee komuectBo m,,y C. latifolia — menbinee.

1,8 _m, T 0’35 b m,, I
= 0,30 - =
o o]l A2 ©3
0,25 1 O -
= 0
0,20 A & 40506
0,15 ‘ngo
0.10 1 d 1o - X7 =8 +9
L 005+ - 5
S, cm
T T S, CM\ 0 T T T 1
30 40 50 0 10 20 30 40 50
a b

Puc. 4. 3aBucHUMOCTh HAKOTUICHHUS Beca pO3ETOYHOTO JIUCTA OT €T0 Turommanu (S)
BUIIOB poxa Campanula L. B TyHKTE HHTPOAYKIIMHA U B MECTaX €CTECTBEHHOTO TIPOU3PACTAHUS:
a — cpesxero (m), b — cyxoro (m,): 1 — onyIKu, KyCTapHUKH; 2 — JIECHBIE TIOJISHbI, KyCTApHUKH, JIyTa;
3 — paBHHHHBIC Jieca; 4 — TOPHBIE Jieca; 5 — CyOalbITUICKOe BRICOKOTPaBhE; 6 — Jieca, CyOaIbIIMICKHE JIyTa;
7 —nyra; 8 — C. alliarifolia Willd. (KaBxka3z); 9 — C. pyramidalis L. (bankausr)

Jliist cTeOneBbIX JIUCTHEB XapaKTep 3aBUCUMOCTH M/S OJUHAKOB Y CIEAYIOMINX BUIOB: 1) TOPHBIX
BuaoB bankan (V) B mynkre untponykuuu, C. pyramidalis na bankanax u BUIOB JIECHBIX TOJISH, Ky-
cTapHuKoB, iyroB (II); 2) necHsix BugoB paBHuHHOHN Yactu (IV) m Buma rpymmer VIII; 3) omymedno-
kycrapaukoBoro C. rapunculoides (1) n cybansnuiickoro C. latifolia (V1) (puc. 5, a). 3aBucumMocTh
m, crebnesoro ymcra ot ero muomanu (S) y C. alliarifolia u C. rapunculoides na KaBkasze umeer ot-
JMYAROIIUICS OT JIPYTUX MCCIICAOBAHHBIX BUIOB XapaKTep: MPH YBEIWYCHUH S JIMCTa y MEPBOTO BUIA
Ha0mroaeTcs 6osbIee, y BTOPOro — MEHbIIEE 3HaYeHue m, (puc. 5, b). OnMHAKOBOH 3aBUCHMOCTBIO
9THUX MApaMEeTPOB OTIUYAIOTCS 1) BHIBI JIECHBIX MOJSH, KycTapHUKOB, yroB (1), ntecoB pasuun (IV)
B nyHkTe uHTponykumu u C. alliarifolia na KaBkasze; 2) ropusix BugoB bankan (V) B ycnoBusix 1oro-
BocToka Ykpawnsl u C. pyramidalis Ha bankanax, omymedHo-KyctapaukoBoro C. rapunculoides (1) n
cybanpnuiickoro C. latifolia (V1).

0,8 1m,T 0,18 -

0.7 - o 0,16 1 ol 43
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e = + . 0,12 - o
gaj E A ’.' ‘ o) 0’107 05 D6
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0,1 1 JRadeS S, o’ 0,02 1 % S, ont?
0 T T 1 OJ 1
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Puc. 5. 3aBuCHMOCTB HaKOILIEHHUS Beca OT Iuromann (S) cTe0IeBoro JImcTa
BuI0B poxa Campanula L. B TyHKTe HHTPOAYKIIMU U B MECTaX €CTECTBEHHOTO MPOU3PACTAHHS:
a— cBexero (m), b — cyxoro (m,) : 1 — ONMyIKH, KyCTapHUKH; 2 — JIECHBIE MOJISHEI, KyCTAPHHKH, JTyTa;
3 — paBHHHHBIC Jieca; 4 — TOPHBIE Jieca; 5 — CyOalbIHIICKOE BRICOKOTPaBhe; 6 — Jieca, CyOabIuiCKUe JIyra;
7 — nyra; 8 — C. alliarifolia Willd. (KaBka3); 9 — C. pyramidalis L. (bankausr); 10 — C. rapunculoides L. (KaBka3)
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Taxum 06pa3zom, B peruoHe MHTPOAYKIIMK M,/M JIMCTa Pa3HbIX (pOpMaluii BUIOB JIECOB M CyOab-
IMUUCKNIX JIYTOB KaBkaza u BUJIOB T'OPHBIX JICCOB bankan YBCJIMYUBACTCA IO CPAaBHCHUIO C MECTaMU
€CEeTEeCTBEHHOTO Tpou3pacTanus. JIucTes pasHeix opmanmii BuoB KaBkaza HakammBaroT Ooiblice
KOJIMYECTBO BOABI Ha €OUHHUIY IJIOMAAM JUcTa (m/S), cTebaeBble JIMCThI — CYXOW BeC Ha CAMHUILY
nomany (m,/S) o CpaBHEHHIO C MECTAMHU ECTECTBEHHOTO POU3PACTaHKsl, PO3ETOUHBIE JIMCThs BUIOB
TOpHBIX JIeCOB bajkan — Menbiiee m/S 1 m, /S, cTeOneBbIe IMCThs — OMHAKOBOE.

III. Ces13p MOp(}0JIOrHYeCKUX TapaMeTPOB JHCTA PACTEHUI B MyHKTe HHTPOAYKIMH € arpo-
KJIMMATHYeCKHMU MOKA3aTeJIsSIMH B MECTAX €CTeCTBEHHOT0 MPON3pacTaHusl.

Bec cyxoro pozerounoro snmcra BunoB popa Campanula pa3sHBIX KOJIOTO-IIEHOTUYECKUX TPy
B IYHKTE WHTPOXYKINH YBEJINYNBACTCS IPH BO3PACTAHUH KOJIMYECTBA TOIOBOTO MCIIAPEHHS OCAIKOB
(Is) (puc. 6, a) u cymmsl Temneparyp Boie 10°C (3t Beimze 10°C) B MecTax ecTECTBEHHOTO POU3pac-
TaHus (puc. 6, b).
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Puc. 6. 3aBUCUMOCTBL M, PO3ETOYHOTO JUCTa BUIOB pona Campanula L. pa3HbIx
9KOJIOTO-IIEHOTUYECKUX TPYTII B MTyHKTE HHTPOIYKIIMH OT TOI0BOTO KonndecTBa ncrapenus (Is) (a)

u cymmbl Temneparyp Boie 10 °C (3t Bermre 10°C) (b) B MecTax eCTeCTBEHHOTO MTPOU3PACTAHUS:

1 — smucT, 2 — TucTOBas IJIACTHHKA

Bec cyxoii nmucToBOl IUIacTHHKH cTeOieBOro iaucta BUAOB poxa Campanula B ITyHKTE MHTPO-
JOyKIMW YBEJIUYMBACTCS IPU BO3PACTAHUM JUIMTEIBHOCTH IEpHOia C Temreparypoil Beime 15°C
(Lper > 15°C) (puc. 7, a), otHomenue M,/S BO3pacTaeT NpM yBEIMYEHHH TOMOBOTO MCIAPEHUs
ocankoB (Is) (puc. 7, b).
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Puc. 7. 3aBHCUMOCTb HEKOTOPBIX MapaMeTpoB cTeOsieBoro aucta BuaoB popa Campanula L. pa3HbIX
9KOJIOTO-IIEHOTUYECKUX TPYII B IyHKTE HHTPOLYKLUH OT KJIMMAaTHYECKHUX ITOKa3aresiel B MecTax
UX €CTECTBEHHOTO MPOU3PACTAHUS:

a — Beca CyXOH JINCTOBOM MIacTUHKM (M,) OT IIMTENIBHOCTH TIepuosa ¢ Temmneparypoi Beime 15 °C (Lper > 15°C);
b — otHomenns M./S ot rogosoro ucnapenus ocajkos (Is)

ISSN 1728-6204 ITpomsbinuienHasi 6otanuka. 2013, ppim. 13 219



B pernone WHTPOAYKLMH COOTHOLICHHE Beca CBEKEH M CyXOW JIMCTOBOHM TIAaCTUHKHU CTeOle-
BOTO JIMCTa YMEHBINACTCS IMPH YBEJIWYCHUH JITUTENBHOCTH TEpUuoAa ¢ Temmeparypoi Beime 15°C
(Lper > 15°C) (puc. 8, a). OTHOmeHHne nuameTpa depermka k ero jmuHe (dp/Lp) Beine y BHIOB
13 PETHOHOB C 00Jiee JUIUTENBHBIM MeproioM ¢ Temreparypoit Beiie 5 °C (Lper > 5°C) (puc. 8, b).
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Puc. 8. 3aBUCUMOCTD HEKOTOPBHIX MTaPaMeTPOB CTEOIEBOTO JIUCTa BUIOB poaa Campanula L.
Pa3HbIX 3KOJIOTO-LIECHOTUYECKUX TPYIII B MYHKTE UHTPOAYKIMH OT KIMMAaTUYECKHUX MTOKa3zaTeneu
B MECTaX UX €CTECTBEHHOT'O MPOU3PACTAHUS:

a — OTHOIICHHMS BECa CBEKEH JIMCTOBOM ITACTMHKY K BECy CyXoi (M/M,) OT JUTMTEILHOCTH IEPHOA
¢ remmneparypoi Boiie 15 °C (Lper > 15°C); b — oTHomeHus quamerpa yepeuika K ero jumHe (dp/Lp)
OT JUIMTEIBHOCTH TIleproyia ¢ Temmneparypoii Beie 5 °C (Lper > 5°C)

B myHKTE MHTpOAYKIIMK Y CTEONEBBIX TUCTheB BUAOB poaa Campanula oOpa3zoBaHue CyXOro Beca
Ha CJMHUILY TUIOIIAJH JIMCTOBOW TUIACTHHKHM YBETHMYMBAETCS NMPU BO3PACTAHUU KOJICOAaHUsI TeMmIepa-
TYpBI CaMOTO TEIJIOTO MeCsIla B MECTax WX €CTeCTBEHHOTro mpouspacTtanus (puc. 9, a). Munekc nucra
OecuepenIKoBhIX CTEONIEBhIX JINCTHEB YMEHBIIIAETCS TPH YBEIHUESHIH Pa3HUIIBI TOJOBBIX OCAIKOB H HC-
MapeHus: B MECTax eCTeCTBEHHOTO Mpou3pacTanus BuaoB (puc. 9, b). M3BecTHO, 4TO TIpH BO3pacTaHUHU
TEMIEPaTypbl Y HEKOTOPBIX BUIOB PACTCHUN ()OPMHUPYIOTCS JIUCThsI MEHEE U3pE3aHHbIC WK 00Jiee KO-
POTKHE U LIMPOKHUE ¢ MEHEE Pa3BUTBLIM YeperikoM [8]. [Ipu BospacTanuu nnaekca jaucra (1) ymensmra-
€TCsI HaKOTUICHHE Beca Ha eAWHMITY Triomaay cyxoro jucrta (-0,8). CiaemoBaTenbHO, Y O€CUepEITKOBBIX
cTeOneBbIX TUCTheB BUIOB pona Campanula M3 peTUOHOB C BBICOKUM KOA((OHUITUSHTOM YBIAXXHEHHS
HaKaIUIMBaeTCsl OOJIBIIE CyXOrO BEIIECTBAa HA €IMHUILY IUIOMNIAJIM TI0 CPABHEHHUIO C BUJaMH H3 Ooliee
3aCyIIMBBIX MECT npouspactanus. OTHomeHrne m,/m OecyepelIkoBOro JIMCTa BO3PAcTaeT NpH yBe-
JMYEHUN BapHalliyd CyMMBI Temrieparyp 3a nepuop Beime 10°C, Bapuanuu JTHTENBHOCTH TEprUoa
BoImie 5 °C (tabm. 4).
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Puc. 9. 3aBucuMocTs MOp(pOMETPHUIESCKUX ITAPpaMETPOB CTEOJIEBOTO JIMCTA BHIOB Poaa
Campanula L. B ycIOBHSX I0T0-BOCTOKa YKpaWHbI OT KIIMMATHYECKUX ITOKa3aTelNeil B MecTax

HUX €CTECTBEHHOI'O IIPOU3PACTAHUS:
a — OTHOIIEHHST BECA CYXOTO JIMCTA K TIOmany (m,/S) OT Bapualuy TEMIIEPATyPBl CaMoro Terutoro mecsana Var(Tmt);
b — unnekca mucra (1)) oT pasHuULBI rONOBBIX OcakoB U ucnapenus (Os-Is)

220 ISSN 1728-6204 IIpomsbinuienHast 6oranuka. 2013, Boim. 13



Tabnuya 4. Pe3ynbraTbl perpecCCHOHHOTO aHaln3a 3aBUCHMOCTH TapaMeTPOB CTEOIEBOTO JINCTA BUOB
pona Campanula L. OT arpoKITUMaTHYeCKUX MOKa3aresae B MECTaX X €CTECTBEHHOTO MPON3PACTAaHUS

[TapameTpbl ypaBHEHMS Kosbih
09 e
Bribopka 3aBUCUMOCTH YIJIOBOM CBOOOIHBIN ,Z[eTepMI/II-II/I;_II/;II/II{ TR2
k03¢ uIeHT, a qIieH, b ’
m,/S (VarTmt) 0,0004 0,004 0,55
o0ras

I, (Os-Is) -0,006 9,6 0,36

m,/m (Var}'t > 10°C) 6x107 0,15 0,52

OecuepenkoBLIx m,_/m (VarLper > 5°C) 0,001 0,19 0,43
JINCTHEB

m/S (Var Os) -1x 103 0,04 0,50

Lp (Os-Is) 0,002 1,6 0,36

Lp (Tmt) -0,37 8,5 0,44

HCPCIIKOBRIX m/S (Tt >10°C) 6x10° 0,016 0,53
JINCTHEB

m,/S (VarTmt) 0,0005 0,003 0,80

I, (VarTmt) 0,23 0,18 0,61

Il pu™Medanun a.m/S—OTHONIEHHE BECA CYXOTO JIUCTA K €10 TUIOMaaH; VarTmt — Bapuanus TeMreparypslt
caMoro Temuoro Mecsna; I, — unaaekc mmcra; Os-Is — pasHUIA TOTOBBIX OCAKOB M HCHAPEHHs, MM; M,/m — OT-
HOIIICHUE BECa CYXOTo JIUCTA K CBeskeMy; Vary t > 10°C — Bapualiusi CyMMbI TemIieparyp 3a nepuo Boitne 10°C;
VarLper > 5°C — Bapuanus JIUTEIBHOCTH mepuona Beimie 5°C; m/S — OTHOIICHHE Beca CBEXKEro JIUCTA K €ro
wiomany; VarOs — Bapranus KOJIMYeCcTBa FOIOBBIX 0CAIKOB; Lp — IuinHa yeperka ucta, cM; Tmt — Temreparypa
camoro Teruioro mecsiia, °C.

B nynkre naTponyKmu y BunoB pona Campanula HakoTIJIeHHE Beca Ha €IUHUILY TUTOIIAH CBEXKe-
r'0 YEPEHIKOBOTO cTeOseBoro iucta (m/S) yMEeHbLIaeTCs IPH YBEITUUECHUH BapUalliy TOJOBBIX 0CaIKOB
B MECTaX €CTECTBEHHOIO MPOU3pACTaHMsI BUJIOB (CM. Ta0i 4).

JimHa geperika cTeONeBbIX TUCThEB BUAOB pona Campanula BbIE y BUIOB W3 YBIAKHEHHBIX
MECT MPOM3PACTAHUS U YMEHBIIACTCS Y BUIOB, IPOU3PACTAIONIMX B paifoHaxX ¢ BBICOKOW TeMIIepaTypoi
CaMoro TEIIoro MecsIa.

VY depemrkoBhIX CTEONEBHIX JHCTHEB B IIYHKTE MHTPOAYKIIMH HAKOTUICHHWE Beca CHIPOTO JHCTa Ha
eIMHMIY Tuomaau (m/S) Bo3pacTaeT MpH MOBBIILICHUN CyMMBI TeMIieparyp Bo3ayxa Beime 10°C, Ha-
KOILICHHE BECA CYXOTo JIMCTA Ha MIomanb (m,/S) u unjekc mucra (1) — mpyu yBenu4eHun TeMneparyphl
CaMOT0 TEIUIOTO MECsIIa B MECTax UX €CTECTBEHHOTO ITpon3pacTanus (cM. Tab. 4).

BriBoabI

[lerpoduTsl nmecHoro u cybampnuiickoro mosicoB KaBkasa mpu MHTPOAYKIMH Ha FOTO-BOCTOKE
YKpauHbl OTIMYAIOTCS OOJBIIEH OTHOCHUTENLHONH MacCOW BOABI B JIMCTBSIX MO CPABHEHMIO C BHJIAMH-
WHTPOAYLECHTAMH JPYTHX YKOJOTO-IECHOTHYECKUX TpyMIl. [OpHbIEe JecHble OalKaHCKUE BHIBI, HATIPO-
THUB, OTJIMYAIOTCS BBHICOKUM HAKOIJICHHEM CyXOW MacChl M HM3KHM COIEpKaHHUEM BOIbl HAa €AMHUILY
wiomaay. bonpmas kcepoMopHOCT TUCTHEB OaIKAHCKUX BUAOB CBS3aHA C HU3KUM Kod(dumenTom
YBJIQXXHEHHUS B MECTaX MX €CTECTBEHHOT'O NMPOM3pacTaHus. BhIsBIeHa CBS3b aJUIOMETPHYECKUX Mapa-
METpOB JHcTa BUI0B popa Campanula B IyHKTE HHTPOAYKLUH C arpOKIMMaTHYECKUMU ITOKa3aTesIIMU
MECT UX €CTECTBEHHOIO POU3PACTaHus: 1) BEC CyXoro mcTa (m,) ¥ OTHOIIEHHE BECa CyXOH JIMCTOBOK
IJJaCTMHKH K IUIOMIAAM JIMCTa pasHbIX Gopmanuii (M,/S) BbIlIe y BUJIOB M3 00JIE€ TEIIBIX, C BHICOKMM
TOJIOBBIM HCIIAPEHHEM OCAJKOB MECT IIPOM3PACTAHUS; 2) OTHOLICHNE BEca CBEKETo CTEOIEBOro JIHucTa
K cyxoMy (M/M,) MeHblIE, OTHOIIEHUE MAMETPa vepelka K ero jmune (dp/Lp) Gonbiie y Bu10B U3
0oJiee TEIIBIX MECT MPOU3pACTaHus; 3) AJIMHA YepelliKa CTeOJICBhIX JUCTHEB BBIIIEC y BUIOB U3 0ojice
YBIQXHEHHBIX U TEIUIBIX MECT IIPOM3pPAcTaHus; 4) HAKOIUIEHHE BECca CBEXKEro M CyXOro JINCTa Ha IH-
HHIly TWIomaau (m/S u m,/S COOTBETCTBEHHO) BHIIIE Y BUJIOB U3 OOJICE yBIAXKHEHHBIX MECT MPOM3pac-
TaHUSL.
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Buzpt Gpropsl 1oro-BocToka YKpauHbl B YCIOBHUSIX KYJIBTYPhI XapaKTEPU3YIOTCSI BBICOKUM 3HAYCHU-
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VJK:581.45:581.522.4:635.932

OYHKUIOHAJIBHA MOP®OJIOI'IA JIMCTKA JAEAKUX BUAIB POAY CAMPANULA L.
L.I. Kpoxmaib

Jonenpkuii 6otaniunmii cax HAH Ykpaiau

Busiiieno ocobnmBocti ¢pyHKII0HaIBHOT MOphoTIoTii TrcTKa BUIB pory Campanula L. pi3HOT eKOJIOTO-1IEHOTHYHOT
MIPUYPOUCHOCTI B YMOBAX MIBJICHHOTO CXOy YKpaiHH i B IPUPOIHHUX MICISIX 3pocTaHHs. DYHKIIOHYBaHHS JIUCT-
Ka BUJIB JICIB 1 cyOanbmilichkux Jyk KaBka3dy B MyHKTI iHTpOmyKii 3a0e3MeuyeThbesl BEIMKUM HAKOITUUCHHSM
BOIIM Ha OAMHUINO IuToIi. JIicOBI BUAM PIBHUH 1 Tip MOMIPHOTO IMOSCY HAKOMUYYIOTh 0arato ITaCTUYHUX pe-
YOBUH. BuUSBIICHO 3B'I30K aJOMETPUYHUX NMapameTpiB JUCTKa BUIIB poxy Campanula B myHKTI iHTpOmyKHii 3
arpoKJIiMaTUIHUMH MOKA3HMKaMHU MicCIlb iX MPUPOIHOTO 3pOCTaHHsA: 1) Bara CyXoro JIMCTKa (m,) i Bi/HONIEHHS
Barv CyXoro JIMCTKa Pi3HuX (hopmalliii 1o Horo myomti (M,/S) BuIle y BUMIIB 3 OiIBII TEMUINX, 3 BUCOKAM PidHAM
BHUITAPOBYBaHHAM OMaJIiB MiCIlb 3pOCTaHHs, 2) BiJIHOIIEHHS Bark CBi’Oro cTe0I0BOrO JIMCTKA 710 cyxoro (M/M,)
MEHIIe, BIJTHOIICHHS JiaMeTpa uepelnka jao Horo nosxuHu (dp/Lp) Ourbine y BHIAIB 3 OUIBII TEIUIMX MiCIb 3pO-
CTaHHs, 3) JOBKMHA YepeIka cTe0I0BOTO JIMCTKA BUIIE Y BUIB 3 O1IbII 3BOJIOKEHHX 1 TETUINX MiCI(b 3pOCTaHHS,
4) HaKONMMYEHHs Bark CBIXKOTO i CyXOro JIMCTKA Ha OJMHUIIO TUIoMI (m/S Ta m,/S BiANOBi/IHO) BHILE y BUIIB 3
O1IBII 3BOJIOYKEHHUX MICIIb 3pOCTAHHSL.

UDC 581.45:581.522.4:635.932

FUNCTIONAL LEAF MORPHOLOGY IN CAMPANULA L. SPECIES
I.I. Krokhmal

Donetsk Botanical Garden of the National Academy of Sciences of Ukraine

The specific features of functional leaf morphology were studied in Campanula L. species with different ecological
and cenotic confinement in conditions of the south-east of Ukraine and in their natural habitats. The functioning
of leaves in Caucasian forest and subalpine meadow species in the course of introduction is assisted by higher
water accumulation per unit of area. The temperate lowland and highland forest species accumulate more plastic
substances. There is a correlation between allometric leaf parameters in the genus Campanula in the area of
introduction and agro-climatic parameters of their natural habitats: 1) dry leaf weight (m,) and correlation of dry
leaf blade weight to leaf area of different formations (M,/S) is higher in the species from warmer habitats with high
annual evaporation; 2) the correlation of fresh stem leaf weight to dry one (M/M,) is lower and the correlation of
petiole diameter to petiole length (dp/Lp) is higher in the species from warmer habitats; 3) petiole length of stem
leaves is higher in the species from wet and warmer habitats; 4) fresh and dry leaf weight increment per unit of
area (m/S and m./S respectively) is higher in the species from wet habitats.
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