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H3zyuenue  coysemuil  npedcmagumeneii — NPeUMYWECBEHHO — ABCMPATUICKO20
cemeticmea Centrolepidaceae noszgonsiem coenams 661600 0 MOM, YMO PEnpOOYKMUGHbIE
€OUHUYbL YEHMPOTIENUCOBLIX, KOMOPbIE 0ObIYHO ONUCLIBAION KAK COYGEMUS, NPedCmasisaiom
coboii yeemxku. Llgemku euoog Centrolepis umerom ouensb c8oeobpasHoe cmpoerue cuHeyes,
U 8 HMOM OMHOWEHUU POO YHUKALEH He MOAbKO cpedu npedcmasumeneli nopsaoka Poales, Ho
U 8000Ue cpedu NOKPLIMOCEMEHHBIX PACTEHUIL.

CewmeiictBo  Centrolepidaceae BkiroyaeT Tpu poga ©  OKOJO 35  BHIOB,
pacTpoCTpaHEHHBIX NPEUMYIIECTBEHHO B ABcTpanmmu [8; 9]9T0 Hebombimoe ceMeHCTBO
oTtHocsT ceduac k mnopsaky Poales (APG II, 2003). B mpemenax paHHOro mopsiika
LEHTPOJICIUCOBbIE  OJMKE BCEro K IPEJACTABUTENSIM  aBCTPAIMHCKOTO  CceMelcTBa
Anarthriaceae s.l. 1 npenMyIIECTBEHHO aBCTPAIMICKOTO U I0XKHOA(PPUKAHCKOTO ceMelcTBa
Restionaceae s.str. [3; 4; 6; 17; 18; 19], npu4yeM Mo OIHUM HaHHBIM [IEHTPOJICIIHCOBBIC U
pecTHEBbIE MPEACTABISIIOT CO00I CECTPUHCKUE TPYIIIBI, a [0 JPYTHMM — LIEHTPOJICHHCOBHIC
MPOM3O0IIIIA OT PECTHEBBIX. Eciam BepHOW OKaXKeTCsl BTOpas TOUKa 3pPEHUsI, TO B CUCTEMaX,
OCHOBAaHHBIX Ha MPHUHIOHWMAX Kiangm3Mma, cemeiictBo Centrolepidaceae Oymer oOBeIUHEHO C
Restionaceae. PecTreBbie M EHTPOJIENHCOBBIE OIHM3KH 10 LEIOMY PALY MOPQOIOTHIECKIX
npu3HakoB. B wacTtHOCTH, cuHamoMmopduedl 3ToW TPYNIBl SBIBTIOTCS OHCIOpaHTHATHBIC
MNBUIBHUKY C €IMHCTBEHHOM TEKOI.

L[BeTKM pecTHEBBIX U aHAPTPUEBBIX JIETKO «BBIBECTH» M3 LIBETKOB, XapAKTEPHBIX LIS
60J'I])LLII/IHCTB8. rpynomn OJHOIOJBHBIX paCTeHHﬁ, a MMCHHO U3 IMATUKPYT'OBBIX TPUMEPHBIX
11BeTKOB. OCHOBHOE OTJIMYME — HAJIMYME Y PECTHEBBIX M aHAPTPUEBBIX JIUILIb OJHOTO KpyTra
TBIYMHOK; Y psAfa NpeAcTaBUTENeH I[BETKH HEe TpUMEpHBIe, a JUMEpHbIE. DTH U JIpyrue
4epThl PEAyKIWH B DBOJIIOUMM I[IBETKA JIETKO CBS3aTh C IPUCYIIUM IPEICTABUTEISIM
AQHAPTPHUEBBIX M PECTHEBBIX BETPOONBUICHHEM. PeTyKIus [[BETKa XapaKTepHa U Il MHOTHX
JIPYTHX TPYII BETPOONBUIIEMBIX MTOKPHITOCEMEHHBIX pacTeHHi. HecMoTpst Ha TEHAEHIMIO K
PEOyKIMH IIBETKA, Yy TPEACTABUTENICH CEMEHCTB aHAPTHPUEBBIE W PECTHUEBHIC IIBETKH
MPEICTABISAIOT COOOW TOCTATOYHO SICHO OYEpPUYECHHBIE CTPYKTYPHl, W WX BEIWICHEHHE B
mpenenax COIBETHs, KaK IPaBWIIO, TIPOM3BOAWUTCS ONHO3HA4YHO (Hampumep, [16]).
CosepienHo nHaue obcrout zeio B cemerictBe Centrolepidaceae. [luckyccust 0 TOM, 4TO
CIIelyeT CUMTATh I[BETKAMH Y LIEHTPOJECIHCOBBIX, HIET CO BTOPOil mojoBuHBEl XIX B. [12;
15]. «kKamHeM NpeTKHOBEHUS» B ATOH AMCKYCCHU CcTajla MOP(OJIOTHYeCcKas HHTePIPETALHs
KpaiiHe CBO€0Opa3HOro THIa CTPOCHUS THHELes, XapaKTepHoro Juis BunoB poaa Centrolepis.

Mbl HCHONB3yeM OpHUIMHAJIbHBIE JaHHbIE 10 CpaBHUTEIBHOW MOpPQOJIOTUU U
MopdoreHesy pernpoxyKTUBHBIX CTPYKTYp Ul aHajiu3a X MOP(OIOrHYecKoi MpPUpOAbI y
npeacTaBuTenel Bcex Tpex ponos Centrolepidaceae.

I'mneuneit Centrolepis cocrout u3 (1) 2 — 30 II0JONMUCTHKOB, PACHIOIIOKEHHBIX 8 OOUH
Kpye. AclMIUaTHbIE 30HBI IIONOJMCTHUKOB CPACTAIOTCS MEXAY CO00H KOHI€HHTAIBHO H
00pa3yl0T MHOTOTHE3JHYIO 3aBsi3b. Y HEKOTOPHIX BHIOB poOJa pa3BUT CTOJIOHK.
CdopmupoBaHHbIe TUIMKATHOH 30HOW pBUIbLIa CBOOOAHEI Y Bcex BUHOB Centrolepis. Uz-3a
CHJIBHOTO MHTEPKAJSIPHOTO POCTA, JIOKAIM30BAHHOTO IOJ] OJHOW M3 CTOPOH THHEIes, BECh
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TUHEICH HepaBHOMEPHO HM3TMOAETCS M pa3pacTacTcs TaKUM O00pa3oM, YTO IUIOMOJIUCTHKH
OKa3bIBAIOTCS PACTIONOKEHHBIMH B [[BA Psfa BIOIH OOMIeH HOXKKHU (PHCYHOK).

Pucynok M.B. Pemuzoroii. 'uneneit u anaporieit Centrolepis racemosa ¢ IByX CTOPOH
1 — peubILIe, 2 — THE3/a 3aBA3H, 3 — MBUIBHUK, 4 — THIYMHOYHASI HUTh

Figure drawn by M.V. Remizowa. Androecium and gynoecium of Centrolepis racemosa in
two different views

1 — stigma, 2 — ovarian locules, 3 — anther, 4 — stamen filament.

Tuneneit Gaimardia COCTOUT W3 NBYX IUIOJOJIMCTHKOB, PACIIONIOKEHHBIX HA OTHOM
ypoBHe. OH UMEET XOpOIIO Pa3BUTYIO CHHACIHMIMATHYIO 30HY. B KaxXIoM W3 JBYX THE3J
3aBSI3M  PACIIOJIOKEHO II0 OJHOM CEeMSNOYKe, TNPHUKPEIUICHHOW B TOMEPEYHOH 30HE.
CuMruikaTHas 30Ha KOPOTKas, B HeEH HaXoaWTcs KOMOHUTYM. Pputeila cBOOOIHBIE,
00pa30BaHBI TUIMKATHON 30HOM.

Y Aphelia pa3BUT OOMHOYHBIA CBOOOJHBIA IDIONONMHCTHK. Ero 3aBs3p oOpa3oBaHa
acUMIMAaTHOM 30HOM, a pbUIbIIE — IUIMKaTHOM 30HOW. HeT HUKakuX CBHUIIETEIHCTB
TICEBIOMOHOMEpHUH THHeues Aphelia.

MHorue aBTOPHI MHTEPIPETUPOBATN KaKIBIH IJIOJOIMCTHK IICHTPOJICTHUCOBBIX Kak
OTJEIbHBIN JKEHCKUH IBETOK 0€3 OKOJIOLBETHHKA, a BECh TMHEIEH — KaK ICEBAAHTHUH HIH
cunantuit [1; 4; 8; 10; 11; 12; 13; 20; 23]. Cornacuo Cooke [7], KSHCKHI IIBETOK
Centrolepis penylnipoBaH J0 ¢IMHCTBEHHOIO, OOBIYHO MMEIOIIETO0 HOXKKY IUIOJOJIUCTHKA C
CJIMHCTBCHHOM CBHCAIONICH CEMSIITOYKOMN; 3aBsA3M PA3HBIX I[BETKOB B IpEJeliaX KaKIOro
MICEBAAHTHS OOBCTUHEHBI M YEPEIyIOTCS B JBYX DPSIaX BJONb JIOKHOH OCH, B KOTOPYIO
WHKOPIOPHPOBAHBI MTPOBOJIAIINE MYYKH K KaXKIOW 3aBsA3U M HIKHHE YacTH CTOJIOWKOB. [1o
vueHn0 A.JI. TaxtamksHa [23], CHHaHTHI PEICTABISIET COOOH KOJOCKOBUIHOE IIUMO3HOE
couerue (spikeletlike cyme). Kircher [16] mpemnoxmn eme ©Ooilee CIOXKHYIO
MOp(OJOTHUYECKYI0 HHTepnpeTanuto. [1o ero rumorese, kKaxupd mwiogommctuk Centrolepis,
BO3MOYKHO, TIPECTABIAET COOOH HE MPOCTO PEAYIIUPOBAHHBINA KEHCKUN [IBETOK, HO U IIEIIBIN
pPEeayLMPOBAHHBIN OJHOLBETKOBBIN KOJIOCOK. Hamu naHHbIE COINIAcyrOTCs ¢ TOYKOM 3peHus
Hieronymus [14], mo xoTopoil pempoayktuBHble eauHUNbl Gaimardia n Centrolepis,
BKJIIOYAIOIME JIBY- MJIM MHOTOIUIOJOJIMCTUKOBBIE CTPYKTYpbl M 2 WIM | THIYMHKH,
MPEACTABISIOT cOOOW LBETKH, a HE MaplualibHbIe COLBETHs (IICEBJAHTHH WM CUHAHTHH).
Hauboiee BaKHBIH apryMeHT B TOJb3Y ATOH TOYKH 3PCHHS — HUKIHYECKOE PACIOIOKCHUE
IUIOIOJIACTHKOB B PENPONYKTUBHBIX enuuunax Gaimardia wu Centrolepis, o04eHb
XapaKTEepHOE VIS IUIOAOJIMCTHKOB B IIBETKAX OJHOIOJBHBIX, HO COBEPIICHHO HEOOBIYHOE
JUIS TBETKOB B COLBETHAX TpexacraBureneir Poales. Kpome Ttoro, ruHemed u3 HOBYX
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IUIONOAUCTUKOB Y Gaimardia BO BcexX CyIIECTBEHHBIX 4eprax (BKJIIOYAs HaJM4Ke
KOMITUTYMa) TOX0)XK Ha LEHOKapIHbIC THHEHEH MHOXECTBa APYIHX IOKPHITOCEMEHHBIX

pacTeHuil.
Y Aphrlia w wmuOrmx BuOOB Centrolepis ¢ penpORyKTHBHBIMH €IWHUIIAMA
aCCOLMMPOBAHbl  YCIIyHKH,  HANOMMHAIOIIME  JIMCTOYKM  OKOJOLBETHHUKA WM

npuuBeTHU(Y)KH. JlIs  ycTaHOBIEHHS MOpP(OIOTHYECKOH MPHPOIBI ATHX  UEMIyeK
HEOOXOJWMBI IOTIOJIHUTEIBHBIE HCCIEIOBAHMSA, HO HMMEIONINECS Ha HACTOSIIMA MOMEHT
JaHHbIE HE MNPOTHBOpEYAT TUIIOTE3€ O TOM, 4YTO OHU HNPEACTABJIAIOT CO6OI>II JIMCTOYKHU
OKOJIOLIBETHHKA.

CIOpHBIM  SIBIISIETCSL M BONPOC OO0 WHTEPIIPETallMM XapakTepa pacHONOKEHUs
pPENpOAyKTUBHBIX eAWHHMI (T. €. I[BETKOB B HAlleM [IOHMMaHWUM) B Mpejenax
cunduopecuenyn y Aphelia u Centrolepis. CoriiacHO 0JTHOW HHTEPIIPETAINH, OHU COOpPaHBI
B CJIOKHBINA Kosoc. C Opyroil TOYKH 3PEHUSI COIIBETHE MOXET OBITh OIMMCAHO KaK KOJOC 3
3aBUTKOB (T.€. KaK OTKPBITHIA THPC). JlaHHBIE TIO BEBIIBICHHOMY HAaMH HOBOMY BHIY
Centrolepis racemosa [22] nydie coriacyloTcs ¢ IepBoi mHTepmperanuei. Oboermonsie
PENPOAYKTHBHBIE €IMHHUNBI (B HAlleM NOHUMaHWM — LBeTkH) Gaimardia HE WMEIOT
OKOJIOIIBETHHKA U COOpaHBI B MPOCTON KOJIOC.

Kakoii Obl HU OblTa MOP(OIOrHYECKH KOPPEKTHASE MHTEPIIPETALNS PEIPOLYKTUBHBIX
ctpyktyp Centrolepis, ycTpOHCTBO THHeEICs MpPEIACTaBUTENCH JTOro poja KpaiiHe
cBOeoOpa3zHO. MBI HE 3HaeM JAPYIHX NPHUMEPOB CHIBHOIO OJHOCTOPOHHETO pa3pacTaHHs
LBETOJIOXKA, HPUBOAALIETO K PACIHOJIOKEHUI0 Ha pasHbIX YPOBHIX IUIOJOJIMCTUKOB,
MOP(]OJIOTHYECKH MTPUHAUISKAIINX K OJHOMY Kpyry. Heckonbko HarlmoMuHaloT CUTyaluio y
Centrolepis cityuan 0JTHOCTOPOHHETO pa3pacTaHusi OCH COLBETHS, ONMCaHHbIe y Spathicarpa
(Araceae) [24] u y HekoTOpbIX BUIOB Anthyllis (Leguminosae) [21]. Kak y Spathicarpa, Tax
u y Anthyllis spp. (wampumep, A. vulneraria) comBeTne BBITJEIAAT KaK HMEIOIIEe
OTHOCHTENBHO JJIMHHYIO OCh, HO YAJMHEHUE CTEOIII HAET B IUNIOCKOCTH, TIEPIICHANKYIISIPHON
MOp(OJIOTHYECKOW OCH, YTO HAIOMHHAET OJHOCTOPOHHEE VIIMHEHHE IIBETONIOXKA ¥
Centrolepis. B nBeTkax 0OJHOCTOPOHHHH POCT MOXKHO HaOJIONATh Y PACTCHUH C U30THYTHIM
THITAaHTHEM, U30THYTOH TPYOKOW OKOJIOIBETHHKA WJIM TEIYMMHOYHOM TPYOKOI; TaK, Y MHOTHX
0000BBIX THIUMHOYHAS TPYOKa Ha BEPXYIIKE CKOIICHHASI.

Paboma nepsoco asmopa 6viia noodoepoicana epanmom Ilpesudoenma P@ (M]]-
1056.2007.4).
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Centrolepidaceae is a family of three genera and about 35 species with principal
diversity in Australia [8; 9]. Within the order Poales, Centrolepidaceae are closely related
to the Australian family Anarthriaceae s.l. and the southern (primarily Australian and South
African) family Restionaceae s.str. [3; 4, 5; 6, 17; 18, 19]. Flowers of Anarthriaceae and
Restionaceae are clearly evolutionarily derived from trimerous pentacyclic flowers (i.e.,
from flowers with a with a typical monocot groundplan). The flower-inflorescence boundary
is relatively clear in those two families (e.g., [16]). In contrast, the question of flower
identity in Centrolepidaceae has been under discussion since the 19th century [12 14; 15],
primarily due to the highly unusual gynoecium structure in Centrolepis.

We use data from comparative and developmental morphology to clarify the
controversial issue of flower identity in the three genera of Centrolepidaceae.

The gynoecium of Centrolepis consists of (1) 2 — 30 carpels in a single whorl; their
ascidiate zones are congenitally united to form a plurilocular ovary. A common style is
present in some species, but the plicate stigmas are always free. Strong intercalary growth
below one side of the gynoecium causes it to curve so that the carpels appear as two rows
inserted along a common stalk. In Gaimardia, two united carpels remain at the same level.
The gynoecium has a large synascidiate zone, each locule possessing an ovule attached to a
cross-zone, a short symplicate zone with a compitum, and free plicate stigmas. Aphelia has a
free solitary carpel with an ovary formed by an ascidiate zone and a plicate stigma, there is
no evidence of pseudomonomery. Many authors have interpreted each carpel as an
individual naked female flower in all Centrolepidaceae [1; 4, 8; 10; 11; 12; 13; 20; 23].
According to Cooke [7], the female flower of Centrolepis is reduced to a solitary carpel,
usually stipitate, unilocular with a single pendulous ovule; ovaries of different flowers within
each pseudanthium are united, alternating in two rows on a false axis incorporating the
vascular bundle to each ovary and the lower styles. Kircher [16] proposed an even more
complex interpretation, that the single carpels of Centrolepis (reduced female flowers) could
represent reduced single-flowered spikelets arranged in spikelet-like aggregations. Our data
support the hypothesis of Hieronymus [14] that the reproductive units of Gaimardia and
Centrolepis represent flowers rather than partial inflorescences (i.e., they are euanthial
rather than pseudanthial). Associated with the reproductive units of Aphelia and many
species of Centrolepis are bract-like or tepal-like phyllomes; their morphological
interpretation is problematic, but current data do not reject the concept thatthey collectively
represent a perianth. Morphological interpretation of the arrangement of the reproductive
units (i.e., flowers according to our interpretation) is also problematic in Aphelia and
Centrolepis. According to one interpretation, they are arranged in a double spike.
Alternatively, the inflorescence could be described as a spike of cincinni (i.e., an open
thyrse). Data on a newly discovered species, Centrolepis racemosa [22], apparently support
the first interpretation. Bisexual reproductive units (flowers in our interpretation) of
Gaimardia are perianthless and arranged in simple spikes. Regardless of its morphological
interpretation (i.e., pseudanthial or euanthial), the structure of the gynoecium in Centrolepis
is highly unusual and has no obvious parallels among other Poales. We know no other
examples of strong unequal receptacle growth resulting in carpel insertion at different levels
in a single flower, though there are examples of one-sided growth in inflorescences in
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Spathicarpa (Araceae) [21] and some species of Anthyllis (Leguminosae) [21]. In both
Spathicarpa and Anthyllis spp. the inflorescence appears to have an elongate axis, but stem
elongation takes place in a plane perpendicular to the axis. This condition is closely similar
to the one-sided receptacle elongation in Centrolepis. In flowers, similar unequal growth
occurs in species with a monosymmetric hypanthium, perianth or androecium tube; for
example, in many legumes the end of the androecium tube is oblique.
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