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Dichogamy and pistil hairs in the Campanulaceae 

Dichogamia a piestikove trich6my v celadi Campanulaceae 

Ofga Erdelska 

ERDELSKA O. (1983): Dichogamy antl pi:-;til hair:o1 in the Campanulaceae. - Preslia, 
Praha. 55 : 269 - 271. 

There are three types of hairs on tlm pistil of sotn(~ members of tho Campanulacea.e: 
pollen collecting hairs on the style carrying own pollen of the flower; receptive pa· 
pillae of the stigma and protective hairs at. t.lie interface between the ~tyle and the 
:5tigma.. The structure, place and time of t.hc occurrence of the prot.ect ive hairs suggest 
that these hairs may help in preventing solf-pollination in s peeies with incomplete 
dichogamy. 

J.nstitute of E.i:perimental Biology and l!Jcology, Centre of Biologicnl and hJcologica.l 
Sciences. Slovak Academy of Sciences, 814 34 }Jmtislava. 

INTRODUCTION 

Oampanulaceae are mostly allogamous. A low degree of self-pollination was 
observed in some species only after artificial pollination (BIELA WSKA 1973, 
KovANDA 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 KovANDA 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 
t he degree of dichogamy . 

MATERIAL AND METHODR 

The styles ancl stigmas of sevma.I representativfls of Llio Crtrnpunnlaceae (.Jasfone montana L., 
Campanula. pat,ula L., Carnpanula persic~folirt L. , (}([mpnnula cmpnlicu J ACQ . , Campanula rapun 
c'uloides L.) wore observed in the scanning electron microscopn without any preliminary proC'eH · 
sing. The material for optic microscope was prepared us ing wmal paraffin method s following 
fixation a ccorrli11g to Navashin and staining by l1 aematoxyJ in according to Heidenhain. 

Plants cultivated on the Institute's fie ld in Bratislava were used for ohr;ervation. 

RESULTS AND DIRCUSS ION 

Pollen of the Campanidaceae ripens in the buds of proternndrous flowers 
and is caught by the large one-celled pollen collecti ng hairs covering t.he style 
(Plate III, J, 2). During flowerin g the style elonga,tcs in the area beneath the 
hairs. The pollen are gradually loosened from the hain; and fall off. They are 
carried off, in part, by insects which mostly mediate the pollination in the 
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Carnpanulaceae. 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 III, 3). Some pollen grains often get into the openings 
during the dessication process. These pollen grains do not germinate and 
remain intact in the opep.ings (Plate III, 4). Speculations about germination 
of these pollen grains through the style to the ovary were rejected ( cf. 
SHE'l'LEii 1979). Following the shrinking of the collecting hairs, the stigma 
with its receptive hairs opens. Carnpanulaceae have a dry stigma with 
one-celled receptive papi1lae ( HESLOP-HARRISON et Smv ANNA, 1977). 

The allogamy of the Carnpanulaceae is supported by dichogamy 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. J asione rnontana 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 
a,pex. Thus it is impossible for own polJen to get on the receptive papillae of 
the stigma. Only under greenhouse conditions does the pol1en 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 Carnpanula 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 particula.r 
cylindrical hairs at the interface between the zone of collecting hairs and the 
zone of recepti \re papillae (Pl~te IV, 5). They protrude like small columns from 
among the lower papillae and are mostly anuclear outgrowths of epidermal 
papillae or of suhepidermal cells. They are connected only by a slender neck 
·with mother cells (Plate IV, 6, 7). These formations are very distinct on yonng 
stigmas and disappear grach1all:v by destruction during the functional 
maturity of the stigma. ]n Yie\'.. of their stru cture as well as with regard to 
the pJace and the tim e of their occurrence it seems that they have developed 
as a prot.ecti ve screen between the coJle<"'ting hairs of the style with own pollen 
and the receptive surface of the stigma,. These protective hairs are probably 
those to which E CKHART (l 929) refers u,s follows: ,,In manchen Fallen wurden 
am Griffel ausser den Sammelhttaren und den gewohnlichen Narbenpapillen 
noch kurze gerade H aare ohne weitere Besonderheit wahrgenommen'' . 

The zone of protective hairs has L(w n observed in all species of the genu s 
Campanula investigated. It is possible that the occurrence of protective ha.irs 
belongs to the mechanisms prernnting self-pollination and is connected with 
the absence of the complete dichogarny in these species. 
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SUHRN 

Na piestikoclt niektoryeh zvoncekovityc•h SU tri d ruhy trif'homov: zbern(1 trif'homy na cnelk0, 
ktore n est'1 pef v]astneho kvAt.u, receptivmi papily blizny a ocbranne trichomy na 1·oz hr-ani nwrlzi 
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cnelkon a bliznou. Stavba, miesto a i"as vyskytu ochrannych trichomov poukazuju na to, :le tiut.o 
trichomy mozu pomahat branit samoopeleniu pri druhoch s n e komplotnou dichogamiou. 
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See also plates III - IV m the Appendix . 

I. Klaste r s ky, A. Hrab e tova -U hr ova et J . Duda: 

Dejiny ftoristickeho vyzkumu v Cechach, na Morave ave Slezsku I 

Severoces. PHr., Litomefi ce, append. 1982/ 1, pars 1 - :?: 1- :?4:?, :?5 t.ab ., 1982 [vvcl. Olmisni 
v last.ivcdne muzeum Litomerico a Severoceska p o boc··ka l'esko;;lovc•n ,.; ko botanic·ko ·,_ pol nL·n o,.;t i, 
cena broz. K<~s 15, - ]. (Knilta je v knih ov ne CRB~.) 

Tato publikaC'e je v poclstate 2. vyclanim vets! b\..st. i davno rozcbrane st.udic: KLJ\sTEJ:s.K \· L, 
l-LH.ABJ':•rovA. A. 0t D UDA J. (1970): Botanikovo na l'·e,., kem a moravs koskzsk6m lizemi nd 11< ij
st.arskh dob. - Zpr. Cs . Apolec. Dej . Vcd T cc lin ., Praha, n o . 14 - I.:i (:H - 36) : l - 213. (Ru<-<•nzn : 
M :Es f(:EK .J. , Prestia, Praha. 43: 280. 1!)71 ; Ro.JA K J . ot. Hot' FEK .J. , Zpr . t':,.;. Bot. :-lpnlot·., Pra.l1a, 
7 : 185 - 187, 1972) . 

Druhe , ·y dani obsaliuj o a;f. 11 a mal 1', \·}·jiniky pouze hoh.111ik.\' · ktc·l·i zcmfrli clo r. 1970: \·yda
vatcle K. Kubat a V. V etv icka od cti'lili t.ak cast rukopisu, kt.Pr~- by l se hopcn rorn lir·c lwz tip ln {ilio 
pfopracovani a v elkeho dopl110v ani . Doph\k l'1 a zm(·11 vM~i l. vydi'.uii jP v t.0xt.ov6 cii,.;ti nepn.1,rn\· 
(po11zo I. Klastcr sky ve svem oddi lu phdal fi odstaV('li, pri l'<'lllZ narns il log ik11 tcxtu a e li ru no 
logizaci , napr. o Kruhu mlad yc h ec::;ko,.; lovomik.y<·h lmtaniku). Z<:cla nova je v '.!. vyd~ini b iblio 
.£.,,.raficka cast (str. 5!) - 85) a 25 t.abuli " uka zkami rnkopi su v,y·z11arn11 ejsic h sbcraklt"1. Noupis hyl 
roz8ii"en o 80 dal8ich pracovnik11 . jinak b y l u praf'ov niki'.1 uvede nyr h v l . \ ·.vdani upraven jcn 
zcela vyj imocne. Zfejmo zasluhou Kuba,tovou jo velmi clobra urovPlt biblioirrafi('kc i'·asti i d oplrn:~k 
rnijmene 20 sev eroceskyoh botanik l:1; 0 dalsi rk,.;itky dopln enyr h botaniktl rn ~t zi-ejrnou zaslullll 
J. H oufek . v. V et.vicka ma zasluhu na pi·idavku !) I ukuzek rukopi,.;{1 \ ',VZ na 111nejs ich s lH">tat.(·lu 
C'evnat.ych rostlin na 25 tabnll<-h v:diranycli z Kl astorsk{d10 arr hin1 , ·zurku mkopi,.;u. 

Historiografickych praci v nnsi litcratufo (nepocitamr·-li biografld::fi fl a.nk.\' u pl-ilczitnst i 
z iY Ot.nich jubiJe i n ebo Umrt.i) jc poskrOVJ1ll it auton°1 Od!Olllych venovat historii botani ).;_v ("a" 
i (·rud ici jest·, mAne. Zatimco v spolei"en skych vcdaeh json hi ::itoriograficke pracc hodnocen:v jako 
vode('ld1. pr~'tce, botanikove tuto praC'i vui"i ,,vedecko-v.\rzkumrn~" pr~~ei ve,.;mes hlubo<'(' pod 
CPJrnji a ,.; v (, casto b o hatii znalost i s i radej i VE'Zmou d o hrnbu . I kdyz k p ojet.i zcjm6na r. K l<i:'.:kr
ske ho mt1m poznamky, c hci naopak di lo t.rojicc a11tor11 hodnotit jako vclky prinoR. ,fr to po 
<lvou velkycl 1 pracich Maiwaldovyrh konecn e prvni Rouhorrn1 st.urlic 1 • ktera sn esla mnoho fakto 
logickych dat - v~'s l edek dlouhol eM ci leved orn{J pn\ 1.'(' . Svou rf'C 't1nzi <·hri vzbudit. o l1i st.orio 
grafi c kou praci za.jcm, aby daJS i cf(Ja \" tomt,o ObOJ'll ll<l,;]pdontla ft byla j odpovirJajicim zpu,:;ob1•m 
h odnocena. 
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