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Dichogamy and pistil hairs in the Campanulaceae

Dichogamia a piestikové trichémy v ¢eladi Campanulaceae
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There are three types of hairs on the pistil of some members of the Campanulaceae:
pollen collecting hairs on the style carrying own pollen of the flower; receptive pa-
pillae of the stigma and protective hairs at the interface between the style and the
stigma. The structure, place and time of the occurrence of the protective hairs suggest
that these hairs may help in preventing self-pollination in species with incomplete
dichogamy.

Institute of Experimental Biology and FKcology, Centre of Biological and Keological
Sciences, Slovak Academy of Sciences, 814 34 Bratislava.

INTRODUCTION

Campanulaceae are mostly allogamous. A low degree of self-pollination was
observed in some species only after artificial pollination (BrELawska 1973,
Kovaxpa 1977). Allogamy is supported by dichogamy, flowers are proter-
androus. The remarkable mechanism of pollination in the Campanulaceae
attracted attention already at the end of the 18th century and in the first half
of the last century (see for references Kovanpa 1977 and SHETLER 1979).

When studying processes taking place in the living embryo sacs of some
members of the Campanulaceae (ERDELSKA 1968, 1969) their pollination
mechanism was also studied and peculiarities were ascertained in the
structure and position of some pistil hairs that might indicate differences in
the degree of dichogamy.

MATERIAL AND METHODS

The styles and stigmas of several representatives of the Campanulaceae (Jasione montana L.,
Campanula patula L., Campanula persicifolia L., Campanula carpatica Jacq., Campanula rapun-
culoides 1..) were observed in the scanning electron microscope without any preliminary proces-
sing. The matorial for optic microscope was prepared using usual paraffin methods following
fixation according to Navashin and staining by haematoxylin according to Heidenhain.

Plants cultivated on the Institute’s field in Bratislava were used for observation.

RESULTS AND DISCUSSION

Pollen of the Campanulaceae ripens in the buds of proterandrous flowers
and is caught by the large one-celled pollen collecting hairs covering the style
(Plate III, 1, 2). During flowering the style elongates in the area beneath the
hairs. The pollen are gradually loosened from the hairs and fall off. They are
carried off, in part, by insects which mostly mediate the pollination in the
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Campanulaceae. Along with the pollen, the pollen collecting hairs also
vanish, losing their turgescence, dessicating and shrinking back to their base
in the subepidermal layer of the style. Only crater-like openings remain on
the style surface (Plate 111, 3). Some pollen grains often get into the openings
during the dessication process. These pollen grains do not germinate and
remain intact in the openings (Plate 111, 4). Speculations about germination
of these pollen grains through the style to the ovary were rejected (cf
SHETLER 1979). Following the shrinking of the collecting hairs, the stigma
with its receptive hairs opens. C(mzpnnulaoeae have a dry qtmm& with
one-celled receptive papillae ( HESLOP-HARRISON et SHIVANNA, 1977)

The allogamy of the Campanulaceae is supported by dlchogamy which
attains various degrees in the individual taxa. In some species dichogamy is
complete. The stigma does not normally open until the pollen is re-
moved from the collecting hairs. Jasione montane may exemplify such
dichogamy. In sunny weather, own pollen of this species is not capable of
sticking longer than two hours on the style. During this time the collecting
hairs retract and within additional 3—5 hours the stigma opens on the style
apex. Thus it is impossible for own pollen to get on the receptive papillae of
the stigma. Only under greenhouse conditions does the pollen hold on to the
collecting hairs for several days and at the same time a partial opening of
the stigma may take place.

In the representatives of the genus Campanula examined dichogamy is
not complete. The stigma starts opening while a part of the pollen still sticks
to the collecting hairs. In the species studied there occurs a zone of particular
cylindrical hairs at the interface between the zone of collecting hairs and the
zone of receptive papillae (Plate IV, 5). They protrude like small columns from
among the lower papillae and are mostly anuclear outgrowths of epidermal
pd,pll]d(’ or of subepidermal cells. They are connected onlv by a slender neck
with mother cells (Plate IV, 6, 7). These formations are very distinct on young
stigmas and disappear <rm(hmllv by destruction during the functional
md,’(ur]t\ of the stigma. In view of their structure as well as with regard to
the place and the time of their occurrence it seems that they have developed
as a protective screen between the collecting hairs of the style with own pollen
and the receptive surface of the stigma. These protective hairs are probably
those to which EckuART (1929) refers as follows: ,.In manchen Fallen wurden
am Griffel ausser den Sammelhaaren und den gewohnlichen Narbenpapillen
noch kurze gerade Haare ohne weitere Besonderheit wahrgenommen*

The zone of protective hairs has been observed in all species of the genus
Campanula investigated. 1t is possible that the occurrence of protective “hairs
belongs to the mee ‘hanisms preventing self- polhndtlon and is connected with
the absence of the complete dic hog,uny in these species.
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SUHRN

Na piestikoch niektorych zvonéekovitych sa tri druhy trichémov: zberné trichémy na ¢nelke,
ktoré nesii pel vlastného kvetu, receptivne papily blizny a ochranné trichémy na rozhrani medzi
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¢nelkou a bliznou. Stavba, miesto a ¢as vyskytu ochrannych trichémov poukazuju na to, ze ticto
trichdémy mézu pomdhat branit samoopeleniu pri druhioch s nekompletnou dichogamiou.
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See also plates TIT—1IV in the Appendix.

I. Klastersky, A. Hrabétova-Uhrovaet J. Duda :
Déjiny floristického vyzkumu v Cechach, na Moravé a ve Slezsku I

Severoces. Prir., Litomérice, append. 1982/1, pars 1—2: 1242 25 tab., 1982 [vyd. Okresni
vlastivédné muzeum Litomérice a Severu(inslv(-fi pobocka Ceskoslovenské botanicks spolecnosti,
cena broz. Kés 15, —1. (Kniha je v knihovné CSBS.)

Tato publikace je v podstaté 2. vydanim vétsi ¢isti davno rozebrané studie: Koisrensky 1.,
Hrapizrovd A. et Dupa J. (1970): Botanikové na Ceském a moravskoslezském vzemi od nej-
starsich dob. — Zpr. Cs. Spolec. D&j. Véd Techn., Praha, no. 14 — 15 (34 —35) : 1 -213. (Recenze:
Misi¢rk J., Preslia, Praha, 43 : 280, 1971; Sorik J. et Hovrex J., Zpr. Cs. Bot. Spolec., Praha,
7 : 185—187, 1972).

Druhé vydani obsahuje az na malé vyiimky pouze botaniky. kteri zemieli do r. 1970: vvda-
vatelé K. Kubat a V. Vetvicka oddélili tak ¢ast rukopisu, ktery byl schopen reedice bez iplného
prepracovani a velkého doplhovani. Doplnka a zmén vaéi 1. vydani je v textoveé Casti nepatrnd
(pouze 1. Klastersky ve svém oddilu pridal 5 odstaven, pfi ¢emz narusil logiku textu a chrono-
logizaci, napt. o Kruhu mladych ceskoslovenskych botanik). Zeela nova je v 2. vydani biblio-
graficka ¢ast (str. 59—85) a 25 tabuli s ukdzkami rukopisu vyznamnéjsich shératelii. Soupis byl
rozsifen o 80 dalsich pracovniku, jinak byl u pracovniku uvedenych v 1. vydani upraven jen
zeela vyjimeéné. Zrejmé zasluhou Kubatovou je velmi dobra tiroven bibliografické édsti 1 doplnek
nejméné 20 severoceskych botaniku; o dalsi desitky doplnénych botanika md ziejmou zisluhu
J. Houfek. V. Vétvicka ma zasluhu na pridavku 91 ukdzek rukopisi vyznamnéjsich shétateln
cévnatych rostlin na 25 tabulich vybranych z Klasterského archivu vzorki rukopisi.

Historiografickych praci v nasi literatuie (nepocitame-li biografické ¢lanky u prilezitosti
zivotnich jubilei nebo timrti) je poskrovnu a autori ochotnych vénovat historii botaniky cas
1 erudicr jedtd méné. Zatimeo v spolecenskych védach jsou historiografické prace hodnoceny jako
védecka prace, botanikové tuto praci vacil ,védecko-vyzkumné’ praci vesmés hluboce pod-
cenuji a své casto bohaté znalosti si raddji vezmou do hrobu. I kdyz k pojeti zejména I. Klister-
ského mam poznamky, chei naopak dilo trojice autoru hodnotit jako velky piinos. Je to po
dvou velkych pracich Maiwaldovych koneéné prvni souborna studic. ktera snesla mnoho fakto-
logickych dat — vysledek dlouholeté cilevédomé prace. Svou recenzi chei vzbudit o historio-
grafickou préci zéjem, aby dalsi dila v tomto oboru nisledovala a byla i odpovidajicim zpasobem
hodnocena.
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PRESLIA 55 TAB. HI.

Plate IIL. 1. — Pollen collecting hairs on the style of Campanula carpatica before anther dehis-
cence (SEM x 200),

2. — Pollen collecting hairs of Campanula carpatica with own pollen (SEM x 270).

3. — Crater-like openings on the style of Campanula carpatica (SEM x 650).

4. — Stigma of Campanula carpatica with pollen tubes germinating through the zone of receptive
papillae (left); pollen grains closed in crater-like openings (right); > 90.
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PRESLIA 55 TAB. IV.
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Plate 1V. 5. Stigma of Campanula carpatica. with receptive papillae. protective hairs (white)
and pollen collecting hairs (below); SEM < 460.

6. Protective hairs of Campanula carpatica. (SEM > 1650).

7. Protective hairs of Campanula persicifolia (< 520).
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