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<1>YH,ll;AMEHTAJIbHbIE II TIPIIKJIA,ll;HbIE TIPOEJIEMbI EOTAHIIKII B HAqAJIE XXI BEKA 

CTPOEHIIE II <l>YHK.Q1I1f nEPIfCTOMATlllfECKIfX KOJIE.Q B 3nlI).J;EPME JIIICTA 
.QBETKOBhIX PACTEHIfH 

nayToB A. A.1, $IKOBJIeBa O. B.2, Cana.. 10. 0.1 

J CaHKm-IJemep6ypz, CaHKm-JIemep6ypzcKUu zocyaapCmeeHHblU yJ-lueepcumem 
2 CaHKm-JIemep6ypz, EomaHU'JeCKUU uHcmumym UM. B.ll. KOMapoea PAH 

J:nH JUiCTheB UBeTKOBhlX paCTeHI1H CBOHCTBeHeH 3aKOHOMepHO opraHH30BaHHhlH MHKpopenhe<j;> rro­

OCTH. Ero CXO;::J:Hhle THrrhl BCTpe'IalOTCH Ha pa3HhlX ypOBHHX <j;>HJlOreHeTI1'IeCKOH rrpO;::J:BHHyTOCTH B pa3­

..........d), <j;>11J1eTH'IeCKHX JlHHHHX Angiospermae. TaKaH cHTyaUHH MO)f(eT CBH;::J:eTeJlhCTBOBaTh KaK 0 CJJy'IaHHOM 

.1eHHH Toro HJlH HHoro THrra MHKpOpeJIhe<j;>a, TaK 11 0 ero TKaHecrreUH<j;>H'IeCKOM xapaKTepe, Kor;::J:a B XO­

ToreHe3a 3rrH;::J:epMhl CKJla;::J:hIBaIOTCH orrpe;::J:eJIeliHhle Mop<j;>oreHeTH'IeCKHe 11 MOp<j;>O<j;>yHKUHOHaJIhHhle 

e.JJ1UHH, OTpa)f(eHHeM KOTOphlX H HBJIHeTCH MHKpOpeJIhe<j;>. B rrOJIh3Y Toro, 'ITO OpraHI13aUHH MHKpOpeJIh­

CJIy'laHHa, CBH;::J:eTeJIhCTByeT ero cTa6HJIhHOCTh B npe;::J:eJlax BH;::J:a (Ahmad, 1962; Carra'l, 2005). ITo 

.. npH'IHHe rrpH3HaKH MHKpOpeJIhe<j;>a HcnOJlh3YlOTCH B Ka':leCTBe ;::J:HarHOCTH'IeCKHX B CHCTeMaTI1Ke, rraJIeo­

HIlKe, <j;>apMaKorH03HH (Dilcher, 1974; Stace, 1984; Wu Han, 1985; fOJIOBHeBa, 2004). C TaKOH )f(e ue­

lllHpOKO rrpHMeHHIOTCH H HHhle rrpH3HaKH 3rrH;::J:epMhl, B J.IaCTHOCTH, THrr YCThH'IHOrO arrrrapaTa, pa3Mep H 

?~a KJIeTOK, YCThH'IHhlH HH;::J:eKC, KOTophle B 60JlhllIeH HJIH MeHhllIeH CTerreHH CKOppeJlHpOBaHhI ;::J:pyr C 

_ .OM rrpH CBoeM H3MeHeHHH (EapaHoBa, OCTpoyMoBa, 1987; ITayToB, 2002). Ham1'lHe nO;::J:06HhIX KOppeJIH­

- npHBo;::J:HT K TOMy, 'ITO B npouecce 3BOJllOUHH paCTeHHH CKJIa;::J:hIBaIOTCH crreUH<j;>H'leCKHe 3rrH;::J:epMaJIhHhle 

.1eKChl. Borrpoc 0 pOJIH B 3THX KOMrrJIeKCaX npH3HaKoB MHKpOpeJIhe<j;>a OCTaeTCH OTKphIThIM. 

PaccMoTpeHo cTpyKTypHoe pa3Ho06pa3He nepHcTOMaTl1'IeCKOrO KOJ1hua B 3nH;::J:epMe JIHCTa UBeTKOBhIX 

HHH, ero BCTpe'IaeMOCTh y npe;::J:cTaBHTeJIeH Angiospermae, rrpe;::J:rroChIJlKH K B03HHKHoBeHHIO, CKJla;::J:hI­

• ':I:lHeCH B rHCToreHe3e 3rrH;::J:epMhI, a TaK)f(e B03MO)f(HaH <j;>YHKuHOHaJIhHaH HarpY3Ka. 

C I1CrrOJlh30BaHHeM MeTO;::J:a perrJIHK H cKaHHpylOIl.(eH 3JIeKTpOHHOH MHKpocKorrHH (JSM - 35) H3Y'IeHa 

::~PXHOCTh JIHCTa 918 BI1;::J:OB ;::J:peBecHhlx ;::J:BY;::J:OJIhHhIX paCTeHHH, rrpe;::J:cTaBJIHIOIl.(HX 499 pO;::J:OB H3 131 ce­

-iicTBa H 67 rropH;::J:KoB. EOJIee rrOJIOBHHhl H3 HI1X (553 BH;::J:a) I1MelOT MHKpOpeJIhe<j;> rroBepXHOCTI1, 06pa30­

:HhIH rro pa3HoMY pacrrOJIO)f(eHHhIMH OKOJlO YCThHU CKJIa;::J:KaMI1. BhI;::J:eJIHeTCH ;::J:Ba OCHOBHhlXTl1rra ero opra­

UI1I1. ITepBhlH - CKJIa;::J:'IaThIH (cTpHaTHhIH) MHKpOpeJIhe<j;>, rrpl1 KOTOpOM CKJla;::J:KH pacxo;::J:HTCH B CTOpOHhI 

MhIKalOIl.(HX KJleTOK. BTOpOH - rrepHcTOMaTl1'IeCKl1e KOJIhua, Kor;::J:a CKJIa;::J:KI1 KOJIhue06pa3Ho pacrroJIara­

':Cll. BOKpyr YCThHua. KOJIhue06pa3Hoe pacrrOJIO)f(eHHe CKJIa;::J:OK OTMe'IeHO y 150 BI1;::J:OB. B rrpe;::J:eJIax ;::J:ByX 

MaTpHBaeMhlx Tl1rrOB BhlHBJIeHO 3Ha'IHTeJIbHOe cTpyKTypHoe pa3Ho06pa3He MI1KpOpenhe<j;>a. ITepHcToMa­

eCKoe KOJIhUO MO)f(eT 6hITb CrrJIOIIIHblM (HarrpHMep y Ternstroemia gymnanthera (Wight et Am.) Sprague) 

COCTaBJIeHHhlM H3 OT;::J:eJlbHbIX <j;>parMeHToB (Sarcococca humilis (Rehd. et E. H. Wilson) Stapf., orrOHCbIBaTh 

:TbHua ueJIHKOM (Pyracantha moretii Hort.) 11 rrpepblBaThcH Ha ero rrOJIlOcax (Photinia benthamiana 
xim.), O;::J:HHO'IHhIM (Stranvaesia davidiana Decne.) Hnl1 )f(e YCThHue oKpy)f(eHO HeCKOJlhKI1MH KOJIbuaMH 

adzura japonica (L.) Dunaj). 

CorrOCTaBJIeHO CTpoeHHe 3rrH;::J:epMhI y 26 BH;::J:OB, JlHCTbH KOTOphlX HMelOT JIH60 rJIa;::J:KylO rrOBepXHOCTh 

acia seyal Delile, Arfeuillea arborescens Pierre, Chimonanthus yunnanensis W. W. Smith, Chloranthus 
• icatus Mak., Delonix regia Rafin., Flacourtia jangomas Raeusch., Lomatia silaifolia (Smith) R. br., 

:.tJnicera nitida E.H. Wils'on, Nandina domestica Thunb., Poncirus trifoliata (L.) Raf., Quercus annulata 
- 'th, Talinum triangulare Willd., Wisteria floribunda (Willd.) DC.), JIH60 HecyT ueJIhHhle o;::J:HHapHhle rre­

~)fCTOMaTH'IeCKMe KOJIhua (Acokanthera oblongifolia (Hochst.) Codd, A. oppositifolia (Lam.) Codd, 

utocarpus heterophylla Lam., Carissa spectabilis (Sond.) Pichon, Elaeodendron attenuatum A. Rich., 

::"rbucklandia populnea (R. Br. ex Griff.) R.W. brown, Ficus microcarpa L., Laurocerasus officinalis M. 

oem., Neopanax colensoi (Hook. f.) Allan, Pyracantha moretii, Sarcococca humilis (Rehd. et E.H. Wilson) 

Stapf, Stranvaesia davidiana, Ternstroemia gymnanthera. ITOKpOBHylO TKaHh rrOCJIe;::J:HMX OTJII1'laeT rrOHM)f(eH­

3J,1H YCTbH'lHhIH HH;::J:eKC H pa3pe)f(eHHOe pa3MeIl.(eHHe B HeH YCThHU. Ka)f(;::J:oe H3 HHX oKpy)f(eHO EOJIbWI1M, 

eM B CJIy'lae rJIa;::J:KOH 3rrH;::J:epMhl 'IMCJIOM KJIeTOK, KOTophle rrO)J.CTHJIaIOT yCThHua, rrpHrrO;::J:HHThIe Ha;::J: rrOBepx­

:::OCThlO JlHCTa. OHH HMelOT 60JIee KpyrrHble OTHOCI1TeJlhHO OCHOBHhlX KJIeTOK pa3Mephl M OTHOCHTCH K 3HUI1K­

::IOUHTHOMy H aHOMOUHTHOMy, pe)f(e - JIaTepOUHTHoMy THrraM. 

ITpoBe;::J:eHHoe C HCnOJIh30BaHI1eM cKaHHpylOIl.(eH 11 TpaHCMI1CCI10HHOH (Tesla BS-500) 3JIeKTpOHHOH 

:MI1KpOCKOrrl1l1 I1CCJIe;::J:OBaHHe 3rrH;::J:epMhl JIHCTa Viburnum suspensum Lind!. nOKa3aJlO, 'ITO 06pa30BaHI1e y 

.laHHOrO BI1;::J:a ueJIhHOrO O;::J:HHapHoro KOJIhua npOHCXO;::J:I1T Herrocpe;::J:CTBeHHO Ha 3aMhIKalOIl.(HX KJIeTKax. OHO 

3aKJla;::J:hIBaeTCH B BH;::J:e IIlHpOKoro BaJIMKa. ITo Mepe pOCTa YCThl1ua H3 BaJII1Ka <j;>opMHpyeTcH KOJIbUO, KOTopoe 

>aCTHrHBaeTCH. B OKOH'IaTeJIhHOM Bapl1aHTe OHO rrpe;::J:CTaBJIHeT C060H CKJIa;::J:Ky Kyn1KyJIhl, cy6KyniKyJIHpHOe 

npocTpaHcTBo B KOTOpOH JarrOJIHeHO rreKTI1HOBblMH BeIl.(eCTBaMI1. ITOJIY'IeHHhle ;::J:aHHble cBH;::J:eTeJIhCTBYIOT B 
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CTPYKTYPHAJl EOTAHHKA 

IIOJIh3Y TOrO, 'ITO paCT.!DKeHI1e KOJIhll;a YBeJII1'1I1BalOll.J:I1MHCH KJIeTKaMI1 YCThI1ua nplIBO.L\lIT K B03HlIKHOBeHI1lO 

B HeM MeXaHlI'IeCKlIX HanpH)I(eHlIH. )],0 Tex nop, IIOKa KOJIhUO coxpaHHeT CBOlO ueJIOCTHOCTh, ero CB060.L(HhIH 

BepXHHH KpaH 06pall.J:eH B CTOpOHy YCThHua. Ho Ha IIOIIepe'lHOM cpe3e KOJIhUO BhlBopa'ilIBaeTCH Hapy)l(y, '1e­

ro CJIe.L(yeT O)l(I1.L(aTh IIplI CHHTlIlI B HeM HaTll:)I(eHlIH. AHaJI1I3 ¢OPMhl 3aMhlKalOll.J:lIX KJIeTOK nplI 1I3MeHeHHlI I1X 

Typropa IIOKa3hIBaeT, 'ITO IIeplICTOMaTlI'IecKoMy KOJIhUY MO)l(eT npHHap;JIe)l(aTh CYll.J:eCTBeHHaH POJIh B Mexa­

HlIKe YCThlI'IHhlX P;BlI)I(eHlIH. BhlIIOJIHHH onopHYlO ¢yHKUlIlO P;JIH 3aMhlKalOll.J:HX KJIeTOK, OHO BJII1HeT Ha Ha­

IIpaBJIeHI1e p;e¢opMaUlIlI 1I CTeneHh p;aBJIeHlIH C I1X CTOpOHhl Ha nOp;CTIIJIalOll.J:He YCThI1ue IIo60'lHhle KJIeTKI1. 

CJIep;yeT OTMeTI1Th, 'ITO IIpI1 OP;HOTIIIIHOH opraHII3aUlIli yCThlI'IHoro KOMnJIeKCa, B COCTaB KOToporo 

BXO.L\I1T IIepIiCTOMaTlI'IeCKOe KOJIhUO, CTpoeHlIe caMoro KOJIhua y pa3HhiX BIIP;OB MO)l(eT OTJIlI'IaThCH. TaK y 

Laurocerasus officinalis M. Roem. cy6KyTlIKyJIHpHaH IIOJIOCTh B KOJIhue He Bhlpa)l(eHa lIJII1 Bhlpa)l(eHa KpaMHe 

cJIa60, a '1epe3 CKJIap;KY npOXOP;I1T MOll.J:HaH neKTI1HOBaH np0)l(IIJIKa. Y Trochodendron araliodesSiebold et 

ZUCCo B <POpMlIpOBaHI1II KOJIhua y'lacTByeT TOJIhKO KyTHKyJIa. 
2

nHCThH, HeCYll.J:I1e IIeplicTOMaTII'IeCKlIeKOJIhuaCpe.L\HlIX pa3MepoB (27,4 ± 4,8 CM ), Be'lH03eJIeHhle, 

O'leHh TOJICThle (310.9 ± 15. 8 MKM). Me30¢IIJIJI p;opcoBeHTpanhHoro TlIIIa, O'leHh MHOrOCJIOHHhlM (10,3 ±0,5 

CJIOH). K03¢¢IIUHeHT IIaJIHCa.L(HOCTH H1I3KI1H (30. 5 ± 2.2%). nHCThH fHflOCTOMaTHhle, pe)l(e - aM¢I1CTOMaT­

Hhle. B flOCJIep;HeM cJIy'lae OCHOBHaH '1aCTh YCThliU JII1CTa (60JIee 98%) cocpep;OTO'leHa B HI1)1(HeH 3fllIp;epMe. 
2

OHa MeJIKOKJIeTO'lHaH (2500 ± 180 KJIeTOK Ha I MM ). HapY)l(Hhle CTeHKI1 OCHOBHhlX KJIeTOK 3IIII.L(epMhl yTOJI­

ll.J:eHhl, C MOll.J:HOM KyTI1KyJIOH. Y pHp;a BHP;OB OTMe'leHO OTJIO)l(eHI1e flOP; KyTlIKyJIOH MHOrO'lHCJIeHHhlX KplI­

CTaJIJIOB. Y CThlI'IHhIH I1H.L(eKC MaJIhlH (7; I ± 0,5%). Ha ep;I1HlIue floBepxHocTlI nOKpoBHOH TKaHIi HaC'IlIThIBa­
2

eTCH cpep;Hee '1HCJIO YCThlIU (170 ± 15 YCThlIU Ha 1 MM ). nI1CThH OTJII1'1aeT 60JIhillOe 3Ha'leHHe OTHOClITeJIh­

HOH IIPOBOP;Hll.J:eH nOBepxHocTIi (oTHoIlleHlIe nJIOll.J:a.L(lI KClIJIeMhl Ha nOnepe'lHOMCpe3e '1epeIllKa K IIJIOll.J:a.L(I1 

flJIaCTlIHKH) - flOKa3aTemI, OT KOToporo 3aBI1CIIT 3¢<peKTI1BHOCTh Bop;OnpOBO.L(Hll.J:eH TKaHIi. ITJIOll.J:a.L(h KCI1JIe­

Mhl '1epeIllKa, IIPlIXO.L\Hll.J:aHCH Ha OP;HO yCThI1ue, 3p;eCh B 3 pa3a BhlIlle, '1eM y JII1CTheB 6e3 KOJIeu. Y'IIIThIBaH 

3TH p;aHHhle, a TaK)I(e TOJICTylO KyTlIKyJIy, OTJIO)l(eHlIe y pH.L(a BI1.L(OB B Hapy)l(HoH CTeHKe 3nI1.L\epMaJIhHhlX 

KJIeTOK KplICTaJIJIOB, MO)l(HO OTMeTIITh, 'ITO COOTHOIlleHI1e npOBOP;Hll.J:eH H TpaHcnlIpaUHOHHOH nOBepXHOCTeH 

C.L(BI1HYTO y JIHCTheB C KOJIhuaMI1 B CTOpOHy IIepBOH I1X HlIX. ITo KpaHHeH Mepe, Or'laCTII, 3TO KOMIIeHcHpyeT 

nOTepI1 BOP;hI, 06yCJIOBJIeHHhle IIpI1nOp;HHTOCThlO YCThlIU Hap; IIOBepXHOCThlO JII1CTa. 0 CYll.J:eCTBOBaHIiH TaKOH 

flp06JIeMhl CBHp;eTeJIhCTByeT ¢OpMHpOBaHHe y pHp;a BlIP;OB Ha OCHOBe flepIiCTOMaTH'IeCKIiX KOJIeu KaMep, Ha 

p;He KOTOphlX H paCIIOJIaralOTCH YCThHua (Trochodendron araliodes, Acokanthera oblongifolia). CTeHKI1 Ka)l(­

P;OH KaMephl 06pa30BaHhl KyTlIKyJIOH, a BXOP; B Hee flpe.L\CTaBmleT C060H MeJIKOe oTBepCTI1e. 

ITo cBoeH opraH1I3aUlIlI paccMoTpeHHhle YCThlIua CXO.L\Hhl C IIepBI1'1HhIMlI YCThlIuaMI1 B 3IIII.L(epMe JIII­

CTheB UBeTKOBhlX paCTeHHH. I1x 06beP;IIHHeT 60JIbillOe '1IICJIO OKOJIOYCThH'IHhIX KJIeTOK, nplIflop;HHTOCTh Ha.L( 

HI1MI1, KpYflHhle pa3Mephl OTHOCIITeJIhHO OCTaJIhHblX KJIeTOK 3nlIp;epMhl. I13Y'leHlIe reTepocToMaTHOCTI1 flOKa­

3hlBaeT, "!TO CTpOeHI1e yCThlI'IHoro annapaTa CKOppeJIlIpOBaHo C pa3MepOM II CKOpOCThlO pOCTa 3IIlIp;epMaJIh­

HhlX KJIeTOK B neplIO.L( ero <POpMI1pOBaHlIH. YBeJII1'1eHI1e <POpMI1pylOll.J:lIXCH nepBlI'IHhIX YCTblIU B nOKpOBHOH 

TKaHH, CJIO)l(eHHOH MeJIKlIMH, Mep;JIeHHO paCTYll.J:HMH KJIeTKaMH B03MO)l(HO TOJIhKO npH p;eJIeHI1H nplIMblKalO­

ll.J:lIX K HI1M KJIeTOK. B pe3YJIhTaTe Ka)l(p;Oe YCThHue OKa3hlBaeTCH oKpy)l(eHo 60JIhIlllIM IIX '1lICJIOM. YCTaHOB­

JIeHO TaK)I(e, 'ITO MaTeplIHCKlIe KJIeTKlI IIepBH'IHblX YCThliU OTp;eJIHlOTCH OT cocep;HIIX CKOIlleHHhlMI1 B CTOpOHy 

6YP;Yll.J:eH flOP;YCThlI'IHOM nOJIOCTlI CTeHKaMI1. 3TO flpep;Onpep;eJIHeT flOCJIe.L\YlOll.J:ee BhlflI1paHI1e yCThlIU, OT'IaC­

TlI pa3peillaeT IIp06JIeMy Cp;aBJII1BaHlIH <PyHKUHOHHpylOll.J:I1X nepBlI'IHhlX YCThHU paCTYll.J:HMI1 OKOJIOyCThlI'IHhl­

Mll .KJIeTKaMH. OTMe'leHHhle cneUlI¢H'IeCKHe '1epThl B ctpoeHI1H YCTbHU lIC'Ie3alOT· flO Mepe HapaC~aHI1H CO­

rJIaCOBaHHOCTH B pOCTe MaTepI1HCKI1X KJIeTOK BTOPlI'IHhlX YCThI1U 11 OKpY)l(alOll.J:HX lIX KJIeTOK (ITayToB, 2006). 

MeXaHH'IeCKHe HaIIpH)I(eHHH 1I p;e¢opMaUHH; Bhl3BaHHhle HeCOOTBeTCTBlIeM B TeMflax pOCTa BXOP;Hll.J:lIX 

B COCTaB YCThH'IHoro KOMflJIeKCa KJIeTOK, BJIlIHlOT He TOJIhKO Ha CTpoeHlIe YCThH'IHoro aIInapaTa, HO II Ha flO­

HBJIeHlIe Ha ero KJIeTKaX CKJIap;OK MI1KpOpeJIbe¢a. ITOCKOJIhKY neplIO.L( 3aJIO)l(eHIIH YCTbI1U pacTHHyT, a flapa­

MeTphl pOCTa OCTaJIhHhlX KJIeTOK npeTepneBalOT B xop;e D1.CTOreHe3.a 3nlIp;epMhl CYll.J:eCTBeHHhle I13MeHeHI1H, 

T03aKOHOMepHO MeHHlOTCH II TlInhl YCThliU II reOMeTplIH MIIKpOpeJIhe¢a. TaK, Ha IIOBepXHOCTH pa3BHBalOll.J:e­

rOCH JIHCTa Populus tremula L OTMe'leHhl flepHCTOMaTlI'IeCKHe KOJIhua, cTpHaTHhlM MHKpOpeJIhe<p H IIepexot\­

Hble Me)l(p;y HIIMII Bapl1aHThl. TIo Mepe 3aBepilleHIIH pa3BIITI1H YCTaHaBJIIiBaeTCH P;OMlIHIIPYlOll.J:IIM cTpliaTHhlH 

MIIKpOpeJIhe¢, a BOT nepliCTOMaTII'IeCKlIe KOJIhua.L\e¢OpMlIpYlOTCH npli paCTH)I(eHI-!II n060'lHhlX KJIeTOK, KO­

Tophle IIX II HecyT y .L\aHHOrO BHp;a. ITpHMephl .L\I1HaMHKII MHKpOpeJIhe¢a MO)l(HO 06Hapy)l(HTh II y p;pyrlIx pac­

TeHuH. 113 553 H3Y'leHHhlx HaMIIBH.L(OB, 3aBepIlllIBllll1e pOCT JIHCThH KOTOphlX I1MelOT CKJIap;QaTYlO nOBepx­

HOCTh, y 7%06Hapy)l(eHhl B 3III1.L(epMe II IIepIiCTOMaTH'IeCKHe KOJ1.hua H CKJIa.L(KI1, OTXOp;Hll.J:He B CTOpOHhl OT 

yCThIIU(HaIIpHMep, Maesa calophylla Pitard, Homalanthus populijolius R.Grah., Weigela florida (Bunge) 

A.DC.), 60JIee 4% BH.L(OB - flepexO.L\Hhle Me)l(.L(y HHMII BapHaHThl (Coriaria japonica A. Gray, Cneorum 
tricoccon Gueld. ex Bieb., Plumeria obtusa L. H .L(p.). CMeHa Ha IIOCJIep;OBaTeJIhHhlX 3Tallax pa3BHTlIH JUlCT3 

CTOMaTOTHnOB 1I MlIKpOpeJIhe<pa nOBepxHocTlIOTpa)l(aeT HaJIH'IlIe B rI1CTOreHe3e 3IIH.L(epMhl Mop<poreHeTH'Ie­

CKHX IIpe.L(IIOChlJIOK K B03HlIKHOBeHlIlO paccMoTpeHHoro B pa60Te YCThH'IHoro KOMnJIeKCa C nepI1CTOMaTlI'Ie­
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~YH.nAMEHTAJIbHbIE H TIPHKJIA):(HbIE TIPOI)JIEMbI I)OTAHHKH B HAl.JAJIE XXI BEKA 

M KOJIbl.\OM. [lO.llBJIeHl1e Toro' HJIH HHoro MHKpOpeJIbeq,a, BHAHMO, He BcerAa HeceT q,YHKl.\HOHaJIbHYIO Ha­

=JIY3KY. OAHaKO, HeKOTopble ero BapHaHTbl MoryT OKa3aTbC.Il rrpeaAarrTHBHblMH K BbIITOJIHeHHIO orrpeAeJIeH­

::::.hI.X q,YHKl.\HH, B TOM qHCJIe WB COCTaBe YCTbHqHOrO arrrrapaTa. 
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OCOIiEHHOCTH nAJlliHOMOP<I>OJIOrHH IIPE,IJ;CTABHTEJIEH CEMEHCTBA CAMPANULACEAE S.L. 

IIoJIeBoBa C. B., 30JIaJIa X. 

MocK6a, MOCK06CKUU 2ocyiJapcm6e1-//-Iblu yHu6epcumem UM. M B. JIoMoNoco6a 

B rrOCJIeAliHe roAbl cHcTeMa KOJIOKOJIbqHKOBblX rrpeTeprreJIa cYlI.I,ecTBeHHble H3MeHeHHlI.. 3TO CB.Il3aHO C cYlI.I,e­

CTBeHHblM rrporpeccoM B MOJIeKYJllI.pHOreHeTHqeCKHX HCCJIeAOBaHHlI.X. IIaJIHHoMopq,oJIontqecKHe AaHHble OqeHb xo­

POIllO KOppeJll1pYIOT C HOBeHIllHMH TaKCOHOMHqeCKHMH AaHHbIMH. B AaHHoH pa60Te Mbl rrOCTaBHJIH ce6e 3aAa'1y co­

nOCTaBHTb HaKOflJIeHHble K HaCTO.lllI.I,eMY BpeMeHH rraJIHHOMopq,OJIOrHqeCKHe AaHHble C cHcTeMoH rroCTpoeHHoH B 

paMKax npoeKTa Systema Naturae 2000 (Brands, 2000). 
ComaCHo Systema Naturae 2000 pOA Sphenoclea .T. Gaertrrer OTHOCHTC.lI. K cBoeMy c06CTBeHHoMy CeMeHCTBy, 

He HMeeT OTHOUJeHlliJ C KOJIOKOJIb'1HKOBbIMH H Bo06lI.I,e C6JIH)l(aeTCli. C rropMKoM Solanales. POA Pentaphragma N. 

Wallich ex G. Don TaJ()l(e BblAeJIlI.eTC.Il B c06cTBeHHoe MOHOTHrrHoe CeMeHCTBO, HO OCTaeTCli. B paMKax nopMKa 

Asterales KaK 6a3aJIbHa.ll rpyrrna. C06cTBeHHo KOJIOKOJIb'1HKOBble COCTO.llT B npoeKTe Systema Naturae 2000 H3 5 ce­

MeHcTB. 

MOHOTl1rrHOe CeMeHCTBO Cyphiaceae BKJIlOqaeT OAHH pOA, KOTOpblH xapaKTepH3yeTcli rpex60p03AHOOpOBbl­

~lH, 3JIJIHrrCOHAaJIbHblMH HJIH pOM60BHAHblMH r'IbIJIbl.\eBbIMH 3epHaMH. P/E= 1,1. IIoJIlI.pHali. OCb - 51 (49-54) MKM. 

3KBaTOpl1aJIbHblH ,ll.HaMerp 47 (36--49) MKM. EOP03,ll.bl Hemy6oKl1e, KopOTKHe. OPbl He.llCHblX OqepTaHHH, oKpyrJIble. 

3K3HHa 2,2 (1,5-2,6) MKM TOJIlI.I,HHOH, rrOKpOBHall., O,ll.HOCJIOHHall.. CKyJIbnTypa nOBepxHocTH rJIaAKall., lI.M'1aTalI.. 51MKH 

Hemy60KHe. MeM6paHa 60P03A rpaHYJIlI.pHa.ll. MeM6paHa op maAKall.. Cyphia dentata E. Wimm. (pHC.) - X. 30JIaJIa 

H ,ll.p. (2007), Cyphia assimilis, C. bulbosa - A. Dumbar (1975). 
CJIeAYIOlI.I,ee MOHOTHrrHoe' CeMeHCTBO Cyphocarpaceae xapaKTepH3yeTc.Il TaK)l(e Tpex60p03AHOOpOBbIMH, AO­

BOJIbHO KpyrrHblMH nbIJIbl.\eBblMH 3epHaMH, HO cq,ep0.l1,ll.aJIbH03JlJmnCOHAaJIbHbIMI1. P/E= I, I. IIoJIll.pHa.ll OCb - 47 (45­
53) MKM. 3KBaTOpHaJIbHblH ,ll.HaMeTp 42 (40--46) MKM.3K3HHa 2;2' (2,0--2,4) MKM TOJIlI.I,I1HOH, nOJIynoKpoBHM. 

CKyJibrrrypa nOBepxHocTH CeT'1aTa.ll, 6yropqaTa~1. Cyphocarpus innocuus, C. psammophilus, C. rigescens - A. 
Dumbar (1975). 

CeMeHcTBo Nemacladaceae BKJIlOqaeT 3 po,ll.a. IIblJIbl.\eBble 3epHa Nemacladus rubescens rpex60p03AHOOPO­

Bble, cq,epOHAaJIbHble, AOBOJIbHOMeJIKHe. )J.l1aMeTp nbillbl.\eBblX 3epeH OKOJIO 27 MKM. IIbillbl.\eBble 3epHa Parishella 
califoniicainecTH60p03,ll.Hble, CHJIlOcHyrocq,epOH,ll.aJIbHble 11 HeCKOJIbKO KpyrrHee. IIoJlll.pHa.ll OCb OKOJIO 32 MKM, 3K­

BaTOpl1aJIbHblH AHaMerp - 36 MKM. 3K311Ha y npe,ll.CTaBHTeJIeH 060.11)( pOAOB ycrpoeHa ,ll.OBOJIbHO CXO,ll.HO. 3K311Ha no­

KpOBHall.,. ee ToJilI.I,HHa 1,8-2 MKM.CKylIbITTypa rroBepxHocTHlUl1nl1KoBaTOll.MqilTall.. 111l1miKH OKOJIO I MKM BblCOTOH 

paBHoMepHo pacrrpeAeJIeHbl rro rroBepxHocTH rrbIJIbl.\eBOrO 3epHa, HO y Parishella californica HX 60JIbUJe, OHM pacno­

JIaralOTCli. TeCHee A. Dumbar (1975). 
CeMeHcTBo LobeliaCf:ae ropa3AO 60JIee KpyrrHoe (60JIee 30 PO,ll.OB). IIaJIHHoJIorH'1ecKH OHO OqeHb OAHO­

P0,ll.HO. IIblJIbl.\eBble 3epHa Tpex60p03AHOopOBble I1JIH Tpex60p03AHble. <DopMa HX BapbHpyeT OT 3JIJIHnCOH,ll.aJIb­

HbIX, ,ll.0 llIHPOK03JIJIl1nCOH,ll.aJIbHbIX 11 3JIJIl1rrC0I1AaJIbHocq,ep0I1AaJIbHbIX. P/E= 1,2. Cpe,ll.H BH,ll.OB pOAOB Lobelia 
H Laurentia npe06JIaAalOT MeJIKHe rrbIJIbl.\eBble 3epHa, C nOJI.IlpHOH OCbIO. 26 (22-29) MKM H 3KBaTOpHaJIbHblM 

,ll.HaMeTpoM 20 (17-24) MKM. O,ll.HaKO Lobelia sessilifolia, Laurentia petraea, KaK H npe,ll.CTaBHTeJII1 pOAOB 
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