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®YHKLIMOHAJIbHBIE EJUHULILI U TPETUYHOE NMPENOHOIIEHUE
MBLILIBI B KOP3MHKE DIDELTA CARNOSA (ASTERACEAE)

P.K. D6epsBaiin

Kapuntuiickuit 6otanmueckuii eHTp, Myseii 3emimn Kapuntus, Knarengypt, ABctpus

Didelta (Asteraceae, Arctotideae, Gorteriinae), XHOADPUKAHCKUN DHIEMUK,
pacnpocTtpaHeHHblid B mycThiHe Kapy-Hamu0, oGnagaer BecbMa HEOOBIYHON CTPYKTYpO
COLBETUSI C JAUMOP(HBIMH JIMCTOYKAMH OOEPTKM KOp3WHKH. HapyHblid psin 00epTKu
KOP3WHKH COCTOMT W3 3 — 5 KPYIHBIX, IIHPOKO-OBATBHO-TPEYTOIBHBIX JINCTOYKOB (puc. 1, 1
—3), BHYTPCHHUH PsIJI TIPE/ICTABIICH HECKOJIBKUMH OBAILHO-JIAHIICTHBIMU JIUCTOYKAMU (PHC.
1,4 9). B cooTBeTCTBHH ¢ OCHOBHBIM YHCIIOM HAPYKHBIX JCTOYKOB OOEPTKU BCE COIBETHE
MOXeET OBITh Pa3[elIeHO Ha TPU 30HBI, B KOTOPBIX Pa3BUBAIOTCS (epTHiIbHBIC [[BETKU (pucC. 1,
I). Takoe HEOOBIYHOE CTPOCHHE COIBETHS MOXET CBHIETCIBCTBOBATH O HANMYHH Ooee
CJIOKHOTO, YeM MPOCTasi KOP3UHKA, TUIA COLBETUS — JABOWHON KOP3WHKH, WA CUHLIE(AIHS.
[TpoBeneHHOE MHO# HCCIIEIOBAHUE PA3BUTHS COLBETHS 10/ CKAHHPYIOMIUM JIIEKTPOHHBIM
MHUKPOCKOIIOM T10Ka3aJi0, YTO LBETKH B Mpejenax Tpex (GepTHIbHBIX 30H 3aKJIaJIbIBAIOTCS Ha
OJHOM Tr€HeTHUYECKOW CIIUpAIU U, CIEN0BATEIbHO, MPUHAJJIEKAT OJIHON KOP3UHKE, & HE TPEM
pasubiM (D0epBaiiH, HeomyOur.). Takum oOpa3zom, Tun coiBetus y Didelta — npocrasi, a He
ﬂBOﬁHaH KOpP3MHKa, KaK 3TO MOKHO 6])1.]10 MMpEANoJI0XKNUTh, UCXOAA M3 BHCUIHCIO BHUA
couserusi. JlanpHeiinee pa3BUTHE KOP3MHKM HEOOBIYHO: HApYXKHbIE JIMCTOYKH OOEPTKU
CWJIBHO Pa3pacTaroTcsl, YTO MPHUBOAMT K JeOpMAIMU UCXOJHOW IeHETUICCKON CIHpad U
dopMupoBaruo Tpex (YHKIMOHANBHBIX eawHUI. Y Didelta carnosa Ait. ocobeHHOCTH
pa3BUTHs KOP3WHKH CBSI3aHBI C (DOPMHUPOBAHHEM IIBETKOB PAa3IMYHBIX (DYHKIIMOHATHHBIX
tunoB. [locie co3peBaHus IUIOOB KOP3WHKA Pa3iaMbIBACTCS HA TPU JHMACIOPHI (JIMHUH
OTJICTICHUsI AMAcTop NoKasaHbl Ha puc. 1). Kaxkmas takas nuacropa COIEpKUT HECKOIbKO
(mo 10) mmomoB pasHoro pasmepa [2]. K mpopacTaHwio crmocoOHO IHIIb CeMs Camoro
KPYIHOTO TUIOJa IMACIIOPbI, CEMEHA OCTANIBHBIX INIOJIOB HE IPOPACTAIOT.

Puc. 1. Kopsunka Didelta carnosa: nucroukn ooeptku (1 — 9) v 30HBI pa3IMYHBIX THUIIOB
usetkoB (I, IT).
Fig. 1. Capitulum of Didelta carnosa: involucral bracts (1 — 9) and zones of different flower
types (1, 1I).

Bropuunoe mpemnoxHOmeHne WHUTBIE (puc. 2, [) IMHPOKO pacmlpocTpaHEHO Y
npencraButeneil Asteraceae [4]. Y Didelta carnosa BTOpUYHOE MPENOTHONMIEHUE TTHUIBIIBI
XapakTepHO JJIs TPyOUyaThIX IIBETKOB, PACIIOJIIOKEHHBIX HANPOTHUB KPYIHBIX HAPYKHBIX
nuctodkoB  o0eptku  (puc.l, ). bonee BHUMaTenbHOE paccCMOTpEHHE LBETKOB,
pacIojOKEHHBIX B IMPOMEXYTKax MeXIy 30HaMH, OOpa30BaHHBIMU HapyKHBIMH
JIUCTOYKAMHU OOCPTKU U aCCOLMHUPOBAHHBIMH ¢ HUMH LBeTKamu (puc. 1, II), mokasano, 4to
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9TH UBETKH (YHKIMOHAJIBHO MyXCKHe. CTOJOMK O3THX IIBETKOB, TaK )€ Kak W Y
«HOPMAJIbHBIX» O0OCIOJIBIX LBETKOB, BHIHOCHT MbUIBIYY HAaJ MOBEPXHOCTHIO THIYMHOYHOM
TpyOku. OIHAKO PBUTBIIA TIPX STOM HE BBICTABIMIOTCS. Kak moka3zaHO Ha puc. 2, CTOJIOWK
COKpaIl[aeTcs, B Pe3yJibTaTe Yero MbUIbIa OCTACTCS HAa BEPXYIIKaX MbUIbHUKOB, OTKYyla €
3abupator ombutuTenu (puc. 2, II). DTo sBIeHWEe OBUIO OMHCAHO KaK TPETUIHOE
MPETIOHOIIIEHNE MBUTBIIBI [1].

Puc. 2. Cxemsl, reMoHcTpupyromue npoueccsl BropuuHoro (I) u rpernynoro (II)
TIpEeNoAHOLICHUs BUIbLBL Y Didelta carnosa.

Fig. 2. Diagrams of secondary (I) and tertiary (II) pollen presentation in Didelta carnosa.

XoTss 3HAaYEHHE TPETUYHOTO  IPENOJHOWICHWS MbUIBLB B  yBEIWYECHUH
s deKTHBHOCTH OnbUIeHUS y Didelta carnosa HEACHO, TO K€ camMoe SBJICHHE OBLIO OIHUCAHO
y Ipyroro rkHOAa(QPUKAHCKOTO pacTeHus u3 pona Polygala [3].

Didelta carnosa — HeOOBYHBIA TpUMep (OPMHUPOBAHHS HOBBIX (PYHKIIMOHAIBHBIX
€IMHUII (IUACIIOp) ITyTeM HapyLIeHHs PACIIONIOKEHHUs YacTeil B HCXOAHOH (QyHKIIMOHAIBHON
enuHUIEe (IPOCTOW KOP3MHKE) U ONTHMH3ALMU PACXOIOBAHHSA PECYpCOB B 30HE MYMKCKUX
IIBETKOB ITyTe€M TPETHYHOTO MPEIIOIHOIEHHUS IbUIBLIBI.
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FUNCTIONAL UNITS AND TERTIARY POLLEN PRESENTATION IN THE
CAPITULUM OF DIDELTA CARNOSA (ASTERACEAE)

R.K. Eberwein

Carinthian Botanic Center, Landesmuseum Kérnten; Klagenfurt, Austria

Didelta, (Asteraceae, Arctotideae, Gorteriinae) an endemic genus of the Karoo-
Namib Region in southern Africa, shows a remarkable construction of the capitulum.
Involucral bracts are dimorph. The outer row consists of 3(-5) large, broadly ovate-
triangular bracts (fig.1, 1-3), the inner row shows several ovate-lanceolate bracts (fig.1, 4—
9). Corresponding to the outer row of involucral bracts, three zones with fertile flowers
(fig.1, ) are developed. SEM-investigations show that these zones are not the product of a
syncephalium (Eberwein unpubl.) — all flowers of the capitulum are arranged in congruence
with only one ‘ground’ spiral. The mature capitulum is breaking into three diaspores
(marked with lines in fig.1), each containing several (up to ten) fruits with different size [2].
All fruits remain enclosed into the diaspore and only the largest fruit will germinate.

This phenomenon is unusual: the outer involucral bracts give rise to functional units
(diaspores) which overform the ground spiral of the capitulum. In Didelta carnosa Ait., this
overforming is linked with different functions of the flowers.

Secondary pollen presentation (fig.2, 1) is a well known phenomenon in Asteraceae
[4], and in Didelta carnosa all tubular flowers in areas corresponding to the outer involucral
bracts (figl, 1) show this phenomenon. A closer look at the areas in between (fig.1, Il) gave a
remarkable result: tubular flowers are functionally male. Styles present pollen like in
‘normal’ Asteracean tubular flowers but stigmatas are not exposed. As shown in fig.2, styles
become retracted, and the pollen is deposited at a third place: at the tips of the anther-tubes
(fig.2, 1l). This phenomenon was described as ‘tertiary pollen presentation’ [1].

Although the relevance of tertiary pollen presentation for an increase of pollination
success in Didelta carnosa is unclear, a similar phenomenon was found in South African
Polygala too [3].

Didelta carnosa is a remarkable example for the development of functional units
(diaspores) by overforming and annulment of morphological units (capitulum ground spiral)
and optimization of resources (pollen of flowers in zone Il) by tertiary pollen presentation.
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