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,) .\:--. 1-:1·:\ . \ .1) d l\: o\-.\:\ll .\ :\f.'.!) ( l!J87): .\pornixis and origin of .<...·oru11s /1oh e111irn. (Em
br.n>logicul studic's in ,'i'orb11s :.!). Pn',.;lia. l'rnl1<1. i)!): !17-llo. 

Soruus bolie111im KoYAXJ>.\, a h>·briclog( ' JHJt 1,.; spl'vies of till' 8. d111111uiali8 x ""'" tom1i-
11rtlis 1mr<'ntage, is sl10\1·11 lo bl' a11 apomil'li<· lriploid (:!11 ~ 5 1). Tlw ardiespo rium 
<·ell,.; or C'nt ir<' ovulC',.; 111~1.,. degen<'rale in th0 <'arl,,- plias<'s of d0velopnH'nl .. \pospory, 
d iplo,.;p<ff>. n,nd ps<'udogam:v an' pn's<'nt . 'l'lt<' chromosome number of the endosperm, 
;)n - <'. i:rn. \\·a,.; c'slahlislH'cl. Besicl<' s i lw ES:; \l'itl1 t)·pif'a] :;lnwture, Yarious anomalies, 
l'.g. ren:rscd polaril.\· (in :rn °0 of ES.s) ancl lat0ml position of tlt0 0gg a,pparnlu,.;, \1·ere 
oh,.;c·n·<'<l. Tlte s~·rwrgicl of an aponwiot iv ES rnay ex<·epl ionall.\- lw frrt ilis<'<L thus 
l)l 'o\· iding for tlt0 po,.;,.;ibiliiy of krtr',\'ologiuil cliffPr<'n!iation. The n'sults indif'<ltC' tliat. 
lwsidc,.; plants replic·at ing tltc genot,qw of ! lie' motl1n plant. JH'\\" gcnot.\'JW:; rnay 
appc'<H in the progcni<'s. Cn,.;c's of poJ~'<'mhr»(lll_\" proper 11·e'r<' notc'd (\1· itl1 apogarn>· 
si irnulated b~' the mal<' gnnwt0). Tlte reasons f'or the li>'brid origin of S. uohc111ic11 ar0 
pttt forth and a morpliologiC'al anal.\·sis is pr·o\' idPrl. TIH' ,.;p<'<·i0s is <L lH'OC'nclemic· of 
! IH' Ce,.;k6 str<'clolioi'i }lt:;., X. Bolt0mia. Cz<'('lioslcn·akia, \l·l1C'rc' it i,.; at pn'sc'nt Jrno\l·n 
fnlln 18 louiliti<'s C' lnsie'rC'cl in the central pa.rt- of il1c mount<,1in,.;. The' total number of 
inll i\· irluals dof',.; not ex<·<'Nl :200. N"ot0:;: on C'<'Olog>' and t'Cohiolog,\' arc' giYC'n. The P<L

rf'nt sp0f'i0s prO\·e<l to h0 diploid with :?11 = ~-i. 

1) .!11yielloniun Uni1•ersity. f.nstitute rd /Jotr111y. De1Jru·t111enl rd fJ/1111.t ('ytology and 
f ;mbryolor;y. Urod?.krt .)2 . . ) / .O..J.f.. I\.mkow, Polonr/. 2 ) C':eclioslo1·rtl: . I l'f1rle111.11 rd Sciences, 
JJr,funi('l(l fnsti/11/c, :z.;·! ./:) />n/honice, (':echoslo1·oki11. 

IN 'J ' H, 0 I) l' (' T I 0 :\ 

lnterspecific hybridisa,tion. <~c.;compctniec.l by polyploidisation and c.tpo
mixis, is known to be an effective means of speciation in Sorbu.s. The mech
allisrn involved was thoroughl.\' st udied in material from ~canc1inaYia (LILJE 

FORS H>3+, I 953 , I ~)55) and the British Isles ('Lu~BrRo I 957), the home of 
a ho::.;t of hybriclogcnous species, and some general conclusions from this 
"·ork have been drawn. The genus in Central Europe, where it is no less 
rich in hybrids, ha:;; until recentl~y renHtined untouched by e rn bryological 
and cytogendi c research. The present authon; have therefore initiated an 
analy,.is of a rnpresentcttive sample of Central European hybridogenous 
specie::; of various p<trcntages. In a preYious study (JANK UN et KovANDA 
1986) we discussed the breeding syste m of S. sudetica (TAUSCH) FRLTSCH, 
of the S. aria (L.) URANTZ (subg . .Aria) X S. clwma.emespilus (L.) CRANTZ 
(subg. Chonwemespilus) hybrids. The present paper deals with S. bohemicu 
KovAXDA, in the origin of which S. danubia.lis (JA.v.) KA.RPATI (subg. Ario) 
and S. form inalis (L.) CRANTZ (su bg. Tormina.ria) participated . 
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Tab. I. - Chromosome numbers in Sorbua b<>hemica and the pa.rent species, S. danubialu and 
S. torminalis 

Species 

S. bohemica KovA:N"DA 

S. daniibialis (JA.v.) 
KARP A TI 

S. torminalis (L.) CRAKTZ 

Locality 

Ceske stfoclohoh Mts., summit area of the 
Lovos hill, near Lovosice, basalt, 570 m 

2n 

51 

Geske stfedohofi l\[ts., W. slope of the Borec 51 
hill, near L o\·o:.;ice, phonolite, c. 400 m 

Ceske stfoclohoi'i ~Its., scree on the S. slope 51 
of the PlesivN: hill, near Kam}·k, basalt, 
c. 470 rn 

Ceske stfcclohoi·i ::\i!ts., E. slope of the 51 
Vysluni 11 ill, n ear Prackovicc, basalt, 
c. 340 m 

Ceske stredohofi Mts ., summit of the Hradiste 
hill, near Hlinna, basalt, 545 rn 

Ceske stfeclohoi'i :\Its., summit area of the 
Lo~os hill , near Lovosice, basalt, 570 m 

34 

34 

MATERIAL AND METHODS 

n 

The sources of material were natural populations of S. bohemica (see Tab. 1). Also :;ampled was 
the tree on the Lovos hill from which the type material was collected by the junior author in 
1957 (KovAXDA 196lc). The methods are as described by JANKU::" et KovANDA (1986), as are rhe 
responsibilities for the various parts of the study. 

RESULTS 

Karyology 

The chromosome number of S. bohemica has so far been unknown. The 
material for the present studies originated from four habitats in the Ceske 
stfedohofi Mts. (Tab. 1 ). All investigated specimens proved to be triploid 
with 2n = 51 (Fig. 17). The counts were based on root-tip mitoses of young 
pot-grown plants and were confirmed on meiotic divisions as well as on 
mitoses in ovules or hypanthiums. 

Embryology 
:'\l i c r o s p o r o g en es i s 

A number of disturbances characteristic of triploid hybrids occur in the 
course of microsporogenesis. Jn cliakinesis (Fig. 1) as \vell as in the first 
metaphase (Fig. 3), 17 bivalents and 17 univalents wore counted. The con
gression (see DARLINGTON 1937) of chromosome associations a.nd chromo
somes was regular in the first meta phase (Fig. 2); only a few univalents 
were missing from the equatorial plane of the spindle. Chromosome bridges 
in the cytoplasm among ana-telophase groups were sometimes present. 

In the first anaphase, a number of lagging chromosomes could be seen 
between the two poles of the spindle. Sometimes there were also lagging bi
valents still remaining in the equatorial plane of the meiotic spindle (Fig. 4). 
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Table 2. - A summary of t he ovules examin ed 

Viable ovules 
Primord ia of ovulPs 
Al'«hesp orium 

Stage 

DegeneratPd al'cliPsporium 01· i1 s ;-;f'parate cells 
Synapsis 
Lq>toten<' 
) T ptaphasc' T 
Remnant» of d.vnd s 
Dcg<'ncrated tf't rad 
Inirial c-Plb of apomeiotic E~ 
I-nucleate aponwiotic ES 
2-nucleate ES 
2-nuclPate ES (mito;-;i;-;) 
4-nudcai<' ES 
4-nucleate Ef.i (mitosis) 
6-uucleate ES 
8-nuckatC' ES (t>-pical structrn·f') 
8-nncleatP ES (\\·itlt :3 polar mt«lf'i) 
8-nucleate ES (grO\\·ing into minopylar canal) 
8-nncleate ES (rPaehing inner intC'gument) 
8-nu<'kah' ES (rcver::;Nl polar ity) 
8-nn<'leatP ES (f'gg apparatus and antipocla]:.; at tl1c elialazal pok) 
7-nuc l0alf' ES (\\·itlt ,,;econ da l'y n u c· ic'n;-;) 
Egg cell + 2 n u clei of 0nd ospe rm 
Egg cell (teloplm;::e) -+- 4 n ui' l0i of f' ndo,,;perm 
:?-celled embryo ...L pola r n u clei 
J\Iulticellular Pmbryo -+- :? polar n u clC'i 
2-c lied embryo J... 2 nu<' lf'i of enclosperm 
Mult icellular embryo 1 4 n ucle i of enclo»perm 
Nfu lt icellula r embryo -' nuclear en dosperm 
T 1~ in en1 br)'O» 
Nucellar Pm b r>-o 

Degenerafrd ovu les 
Youn g ovuks (integumenh:: have not ~r0 t rea.clwcl the top nf the nueellus) 
Older ov11les 
I -nucleate ES 
2-nucleate ES 
~-nudeatf' ES 
:? -e" llc>cl <'mhrvo -1- nuclear C'ndospf'rm 

T otal 

Number 
of ovules 

139 
3~ 

300 
8 
~ . .., 

1 
46 
'27 
38 

1 
40 
~ 

1 
8:1 

3 
6 
5 

4~ 
:) 

1 
1 
1 
9 

11 
1 
·) 

~ 

5 
:) 

29 
/~ 

.) 

108 
·) 

1031 

Tn spite of tlw lagging chromosomes visible between the anaphase groups, 
in ttlophase I there 'vere as a rule 011ly two daughter nuclei. In some pollen 
mother cells (PMCs), however, the cl: romosomes remaining in the cytoplasm 
(Figs. 5, 6) were eliminated or prochwed micronuclei (Fig . 8). The segregation 
of the large number of univalents is ra.ndom. Various types of nuclei \Vere 
observed: at one pole there was a nucleus with 24 chromosomes and 3 chromo
somes remaining in the cytoplasm, and at the opposite pole a nucleus with 22 
chromosomes an d 2 chromosomes remaining in the cyt oplasm (Fig. 7). In 
an other case two large nuclei (one with 21 , t he other with 27 chromosomes) 
and one micronucleus consisting of 3 chromosomes were seen (Fig . 8). 
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Fig,.,. 1 - G. - 8. /Joh e111irn - micro ::; porog<' n t'.-; i.-;. l. diakinC' .-;i::; 17rr + 171. :! - :~. nwtapl1nsl' [. 
:3. 17n + 171. 4 - G, tclophast' L Bar = 10 1.Lm. 

Fu1·therrnore, ·we observed one nudeus with 28 chromosomes (Fig. 9). The cliYi
sion of the Pl\1Cs is of simultaneous type. During the second metaphase the 
spindles were orientated eithe1· at. a right angle to each other, or pctn:tllclly. 
The disturbances in the second meiotic division also result in the differentia 
tion of chromosome numbers. ln telophase ll we observed nuclei with c. l 7 
and c. 18 chromosomes, micronuclei and elirninated chromosomes in the 
cytoplasm (Fig. 10). In another cell there \mm nuclei vYith c. 22, c. 25 ancl 
eliniinated chromosomes (Fig. I I). ln addition to these frequent disturbances, 
in the stage of tetracl, four cellR were often noted. Polyads \Yere seen exe;ep
tionally, with rni e;ronuclei fonning NCJHtntte cells or enclosed in one lcnge 
ce 11 (Fig. L 2) . 

The viability of the pollen gl'ni ns is poor, amotmt1 ng to c. ~I % as :-;hown 
by staining with acetoca.rminc . 

The gynoecium of S. boh e1nica is syne;arpic, formed by two or exceptionall,\' 
three carpels coalescecl up t.o 1/3 - 2/3 of the height of the st.vles. The ovary 
is semi-inferim (Fig. 19). The course of the early stages of deYelopment of.' 
the ovary and ovules is ver)7 chan.teteristic of S. bohemica. The loculi of the 
ovary are rn uch larger than in any other Sorbus species hitherto examined. 
The primordium of the ovule begins to cleYelop at the bottom of the loculi 
and is only later, due to the continued growth of the ovary, transposed to the 
middle of the inner wall of the loculus. The ovule begins to fill up the loculus 
only in the final phase of development. \Yhen mature, the ovule is anatropous, 
bitegminous and crassinuccllate. cts in other species of Sorb1is. The arche-
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Fig:-; . 7 - 1~. - ,':J'. bohem t:w - mic t·o:-;porogenc:-;is . 7-Q, t c lopha:-;<' I. lU - LI , tdoplia,-;e IT. 12, 
p olyad. Bar = 10 µm. 

sporium is multicellullar and cuts off the p::triet<:1l cells. A nucella.r cap develops 
on the top of the nuce llus. 

Phenomena of degeneration are frequent. ln the ·majority of young ovules, 
decline of the cells of the primary or secondary archesporium was noted. 
In addition, the degeneration of entire ovules was also observed, starting 
from the top of the nucellus or from the funicle. In latei· stages of development 
(corresponding to the stage of 8-nucleate ES) the situation most frequently 
seen was an ovu le in which below the nucellar cap a group of degenerated 
ceJls occurred. For a summary of the ovules examined, see Tab. 2. 

JJ e vcloprncnt of <'mhryo :-; a c 

As in other representatives of the genus So·rbus (see LrLJ EFORS 1953, 
JANKU~ et KovANDA 1986), in some ovules of S. bohemica it is very difficult 
to define a boundary between the archesporium cells e,tnd the vegetative 
cells. In some ovules secondary archesporium cells in early meiotic prophase 
I, metaphase I as well as remnants of degenerated dyads and tetrads \Vere 
observed. ln two cases typical mitotic prophases were observed in seconclcuy 
archesporium cells (diplospory). It should be emphasised that only aporneiotic 
embryo sacs (ESs) developed in the ovules examined. As a rule the initial 
cells of apomeiotic ESs develop both from the cells situated in the central 
part of the nucellus (near the central group of degenerated cells of the arche
sporium) and from cells positioned immediately below the nucellar cap 
(apospory). These cells possessed a dense, dark-stained cytoplasm and large 
nuclei as well as nucleoli. The initial cells of apomeiotic ESs undergo vacuo-
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Fig . 13-14. - S. bohemica. 13, 8-nucl0ate ES. 14, fertilisation of one of the two partly fused 
polar nuclei; the second sperm near the nucleus of the synergid. Bar = 10 µ.m. 

lation and turn into I-nucleate ESs. One to five apomeiotic ESs begin to 
differentiate within an ovule. After three mitotic divisions, I-nucleate ESs 
give rise to 8-nucleate ESs. In typical mature ESs the egg apparatus con-
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.Figs. 15-17. - S. bohemica. 15, apomeiotic ES: 2-nucleate embryo, metaphase plate in synergid, 
remnants of the second synergid and two polar nuclei. 16, mitotic prophase plate from fertilised 
synergid wi th o. 80 chromosomes (51 from nucleus of the synergid + 29 from the sperm). 17, 
mitotic metaphase plate from hypanthium, 2n = 51. Bars = 10 µm. 
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sisting of the egg cell and two synergids is found at the micropylal' pole; 
the central cell contains two polar nuclei and three 1-n ucleate a,ntipoclals are 
at the chalazal pole. The synergids have a characteristic fibrillar apparatus 
at the micropylar pole. Antipodals are visible only in the earl.v phases of 
mature ESs (Fig. 13) , while later only remnants of degc'nc>rntrd antipodals 
are to be seen (Fig. 14). 

In addition to the ovules in vvhich on ly one ES developed \\'C' ohsel'vecl 
ten cases of parallel development of two or three E~s. As a I'll le they differed 
in the stage of their development but sometimes they wel'e in the same stage 
- e.g. I-nucleate ES + .+-nucleate ES, two 2-nucleate E~s - -+ -nucleate 
ES, 2-nucleate E8 + two 4-nucleate ESs, -±-nucleate ES + 8-n ucle11k E~ , 
two 4-nucleate ESs + two 8-nucleate ESs. 

A number of anomalies were found in the structure of mntun· S-11ude11te 
ESs: e.g. in 30 % of ESs reversed polarity 1vas noted (egg apparatus at the 
chalazal and antipodals at the rnicropylar pole) (Tab. 2). Other nnonrnlie~ 
in the structure of the ESs include the lateral position of the egg apparntus 
or the occurrence of both egg appa.ratus and atipoda ls at the chalazal pole. 
In three ESs three polar nuclei were observed. Asynchronic division of the 
ES nuclei may occur exceptionally, resulting in 6-nucleate ES. Also an E.-.: 
with two egg apparatuses and two pairs of polar nuclei was observed. It 
probably arose as a result of the fusion of two mature ESs. Another type 
of anomaly was an unusually strong development of ESs which dest.ron·d 
the nucellar cap and continued to grow in the micropylar canal. In such ca~e:-; , 
the egg apparatus was found in the upper part of the canal. iSimilar distur
bances were observed in ESs '''hose long axis was not strictly parallel to 
the long axis of the ovule. It was frequently directed c. 45° to the long axis 
of the ovule. In these cases the developing ES destroyed the nucellar cells 
and reached the inner integument with its apical part. 

It should be added that some viable and well developed nucelli in open 
flowers contained only desintegrated remnants of the archesporium in the 
centre of the ovules. 

Embryo and e ndosp<'nn 

Prelirnina1·y investigations concerning the development of the cm Lryo 
and endosperm show that in <tpomeiotic ESs of S. bohemica the partheno
genetic development of the embryo is the rule. \Ve observed fertilisation of 
partly fused polar nuelei iu L" u i11sLa,11ees. Iu uue ca,se one sperm fo,.Lilisecl one 
of the tvvo partly fused nuclei while the other .was seen next to the syncrgirl 
nucleus (Fig. 14). The endosperm development is pseuclogam011s. Chromosome 
nurn ber in prophasc nuclei of the endospenn was 5n = c. 1 :Jo. Proof that fer
tilisation of the synergid mn,y occasionally take place was a meta.phase plate 
with c. 80 chromosomes (51 from the nucleus of the syncrgicl + 29 from the 
sperm; Fig. 16). Next to tJwabovcmentioneclfertilised synergid a 2-rrncleate 
embryo was visible (_Fig. J 5). 

Only few ESs produce viable embryos . In older stages the majority of 
mature 8-nucleate ESs degenerate. As a rule, the development of the embrvo 
precedes that of the endosperm. ln the majority of observed ESs the multi
cellular embryo was accompanied by two.polar nuclei. Only in one case were 
the egg cell and two nuclei of the endosperm noted. In several cases poly
embryony proper in conjunction with apogamy occurred. Twin embryos 
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develo.ped at the micropylar pole. As a rule, they differed iii size. In one ovule 
a viable multicellular ~mbryo was observed together .. with another, smaller 
(probably apogarnous) but evidently degenerating embryo. Developrnei)t 
of twin embryos (one being <:tpogamous) was also observed in S . .sudPtica 
(·TANKUN et KovAXDA 1986). 

In t\vo cases adventive (nncelJar) multicellular embryos were observed. 
They were situated laterally, near the equatorial plane of the ESs. One of 
the E8s had typical po larisation but a,t the micropylar pole the remnants of 
egg apparatus were Yisible, while the other had reversed polarity ("with the 
egg a pparn tu s at the clrnlazal pole). 

Taxonomy 

The only source of information on the taxonomy ancl relationships of the 
species has so far been the brief report of ·'S. X franconfo/' by KLTKA ( 1937) 
and the original diagnosis of S. bohernica \vith some comments added (Ko
VAXJJA 190Jc). The narne S. boherwica has however been accepted by the 
authors of ftoras}.tnd enumerations (e.g. \YARBCRG et K.ARPATI 1968, Ho1xB, 
PROCH.<\.z1L\ et UEROVSKY 1979, DOSTAL 1982, NEUHAUSLOY .. -~ et KOLB.EK 

1982) ancl scattered records may be found in the literature. A full clecriptiun 
is given here. 

Sorbu.s bohnnim KOL\~IH Actn, Univ. Carol. -Biol. 19Ul / 1: 17, 19Ul 

Syn.: .1...,'. , Jrr11M·onin1 (ut ,Jronrnnirt'') ,.;e11,.;u l(Lu.::A Sborn. C,.; . .. \kad. Zem6d. l:?: :...'OG. 
1937, 11011 S.fmnconim Bo1t:\ .\L B-,ilt. Hut. Ubl. :)(if:?: 180, l\J18. 

Trees or shrubs 2- + (-6) rn tall. Buds acute, nltriost completely glabrous. 
Le<:if blade elliptic to ovate, in the upper part pinnati lo bate and senate, .in-the 
lower part cuneate, stniight or slightly arcuatc, with 2 - :3 (-5) remote 
teeth, (4.5 - ) 5-8 cm long arnl :3 - + cm ' 'itle, hrnentose beneath, glctbres
cent on the upper side, with 8 - 9 ( - 10) pairs (If \'Cius; petiole 15 - 18 mm 
long. Inftorescence a dense, comp<ict coryrn lwthyl'Sus \\·ith tornento~e, 
glabrescent branches. Hypanthiurn turlrimtte, tornentose; calyx-teeth tri<tn
g11lar, acute, 2.6-3.0 mn1 long, erect to erecto-patcnt, persistent; petals 
obovnte to e lliptic, with a short claw, (5.8 - ) 0.0 - 7.8 (-8.0) rnrn Jong, 
lrniry at the base on the adaxial sic.le, yellowish \\hite; sfatncns 20; a,nthers 
yellow; oYary semi-inferior; styles ~ (rarely 3), v ill ose at the base, coalesced 
to J /3 - -.!. / 3 or rarely almost to the top; stigmas fiat. Fruits brnacl ly ellipsoid 
to subglobose, 8 - 10 rnrn long and 7-8 (- 9) mm in diameter, orange-reel , 
gbbrous, shiny, very sp<irsely lenticellate; endoca,rp stony. Seeds chestnut 
brown, 3....1- - +.0 mm long (Figs. 18 - 19, Plates UI - IV). 

J{,p,· i-;cd ltorbarinm sp0cimon,.;: ,,::;upra potram Vrkoc", H1u .. n(:TO\' .. .\. HJ]:) BHXC'; 
Cirkrn . .;<', Ki -nk-r l98:3 LlT; Dc'blik, l\:.unkr l!J64 LIT; .Miloi:lovka, WETTSTE1x 1894 Pl-W, Do
c;'rAL et Xod.1.:: 19:n PRC; Kloto(·n:t, l(u1.::A 19:35 PH,; Kubacka, KLTKA 19:3.1 PHi; Y~-:;luni 

(,,Sc-h<'i:iht'rg .. ), J>1mLs 19:39 PRC, l\:.ovAxn .. \ Hl8:) PH,; Liboc·lio,·any, PitEIS 19:~-± PRC; Kal
v<\ric, Kun:\T 1973 LIT; i'::ltraziste, .:'llrsSBAClf H)ll BR.N'U, KO\'A~DA 197(i PR, 1985 PR; 
I'IC'siwc, l(Fn .-\.T 19()9 L[T, J(oy .... \XD.\ 1976 PR, 1985 PR; ::\lalic, l(UB:\.T 1967 UT; Hracli;te, 
KoY.-1.x1> .1 1!)7() PH,, 1985 l'l{; Lovos, PonPii;RA 190:? BR.NU, Kov .. -\~DA 1957 PH.C, 198.f I'R, 
1985 PH, (t_\'j)(' lcwality); Op/1.1·('n,.;k6 (1doli, fZovA:-l'DA ln8..t I'}{,; Borer, KOYAXDA J 978 PH,, 1985 
PR; lh·C:in, l(LLKA C'( S\-OBOI> -\ rn:H PR; Kostal, DosT .. .\.L 0t .NO\' . .\K 1933 PRC. 

· :Morphologically, S. bohemica amalgamates cha1'acters of two distinct 
species, each belonging to a different subgenus: S. daniibialis (J,{Y.) Kr\RP.{Tr 
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:Fig . . 1 '- :Z:J. - S. bohemica . 18, Flo'"··ering twig . 19 , long itudina l sect ion of flower. 20 - 23, eady 
stage:,, of ontogenic development. 

of the S. graeca aggregate (representing the polymorphic subg. Aria) and 
S. torminalis (L.) CRANTZ, the only representative of subg. Torminaria; for 
a survey of morphological characters, see Tab. 3. In its general appearance 
and leaf shape, S. bohemica resembles a member of subg. Aria rather than 
S. torminalis but is readily distinguished by the fused styles, a character 
completely missing in European and S.W. Asian Aria, but invariably present 
in S. torminalis. Other conspicuous characters aberrant for Aria include the 
colour of the fruits and their lack of indumentum, the shape of the stigma 
and the structure of the endocarp. 
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Ttth . :3. - The di s ling t1i sl1ing r-lmrnC't<'rs of ,C..' . hnhnniro, S. 1/r1n11hifflis arnl ,'-.'. fol'minol it~ 

Undcr:-;id o of leftv<'::> 

Number of ve ins (pair:-i) 

L ength of petiole (mm) 

T.nflorc~ccnce 

Calyx teeth 

P0talR 

Ovary 

Rtyles 

Stigma 

Indumentum of fruit 

Colour of fruit 

l\Jesocnrp 

EndoC'arp 

Colour of :seeds 

8. hohemirn 

To1nrmt.o>'f' 

8-fl ( - 10) 

(11 - ) H\ - 22 ( - 24) 

DC'nso, C'Ompaet., hrn.1wl10s 
t.omentose 

Erec: t , 2.G-~.O mm long, t c1-
1nentos<' on hotli :-1iclf':'!, JW I'· 

,_ji=;t.ont 

6-7.8 mm lo n g , incli .~t inct ly 

ungLtic1Llat <' 

SC'mi-inferior 

2 (rarely 3), coalcscC'<l t.o 
1/3 - 2/:3, woolly at ba;;e 

Flat 

AbsenL 

Orange-red, shiny 

Heterogenous 

Stony 

Chestnut brown 

,C,'. drm11biolis 

T01ne nto:=.:C' 

(7 -) 8-10 (-11) 

(10 -) 14 - 18 (-22) 

Dense, r·ompfl.<'t, branc·hcs 
toment.osc 

Deflexcd, 4.2 - 4.8 mm. lo ng, 
t,oml'lnto:'!e on both :'!ides, 
por::;istent 

6- 8 mm lon g, un.g 1ticnlA.t <' 

Somi-infrrior 

2- 3, free, woolly ft(, ba:'!e 

Convex 

Prcsf' nt 

Red , xhiny 

Hef·ct·ogenons 

Cartilla.gino1ts 

Dark brown 

,C,'. torminnli8 

G lahrntts or spftr:-1<'ly hairy 

(5 - ) G-7 ( -8) 

(18 - ) 20 - 38 (-54) 

Tliin, ln.x, brarn·l1os glabrescfmt 

Patent, :!-2.6 mm long, tomentose 
unl.v bf'111·at ll , d ee id11ou::; 

..J - ;) rnm Jong, exunguiculate 

rnfrrior 

:2, coalesced to 1/2-2/3 

Flat 

.\ hscnt 

Brnwn, not shin:v 

Homogenous 

St.ony 

R Ltsty brown 



Chemotaxonomic analysis (CHALLICE et KoYANDA 1978) rcveaJed the 
presence in S. bohernica of fiavone 0-glycosides (Juteolin 7-0-rhamnosyl
glucoside, luteolin 7-0-diglucoside, luteolin 4·' -0-glucoside ), characteristic, in 
Europe, of S. tonninalis and S. chamaemespilus as "\Yell as their hybrids. 
Vitexin (apigenin 8-C-glucosicle), characteristic only of S. torrninalis and 
some of its hybrids, was found to be absent, indicating that S. bohemirn. may 
be the result of back-crossing of the _H\ hybrid with the Aria parnnt jn \\·hich 
the genes for flavone C-glycosylation have become segregated frorn the genes 
for flavone 0-glycosylation. A. similar mode of origin has been proposed for 
other tax a of the Aria x Torminuria parentage, S. ba ko11yensi.s (.L\ \ .. ) K . .\R
PATI, S. semiincisa BoRB. and S.slovenica KoYA:NDA (CHALLICE et KoL\~Ju. 
1978) and S. eximia KovANDA (CHALLICE et KovANDA 1980). 

Concerning the Aria parent, it should be pointed out that S. r/(n111bi((/is 
(J.Av.) KARPATI, as conceived by JkrnRKA (1915) ancl K . .\RP .. fr1 (J %0) , is in 
all likelihood identical with the origina l concept of S. gra eca (~rAC:H) KOTSCHY 
[s.vn.: S. cretica (LINDL.) FRITSCH; see KOYANDA L96Jb] , K<::trpc1.ti's ·-s. graera·' 
corresponding to a rnuncl-leavecl nuiety (cf. BuIA 1956). To ,-ffoicl confusion, 
the name S. danubialis (.JAY.) K .. \Rr,,-(TI is retained, because it has become \\·ell 
established in the literature. A critical revision of S. graPCrt agg. in its entire 
geographical area is needed . 

A conspicuous featme of S. boh emiw is the fiuctuation in the degree of 
coalescence of the styles which may vary even within one individual, from 
styles fused only at the base to styles fused almost up to the stigmas. A par
allel may be found in S. austriaca (G. BEc:K) .H EDL., a hybridogenous specie~ 
of the S. aria x S. auci1,parfrt parentage, in \\'hich the mode of fusion of the 
carpels is also subjected to considerable variation (Kov A:NDA 1961 a). ~light 
variation may also be found in S. eximia KoYANDA, derived from S. rtria / 
S. torminalis (KOYAXDA 1984). 

Another distinctive character of S. boli ernica are the sme:1 l I, !';parse !entice ls 
on the fruits. In both the p<nent species they are rnud1 larger (iii S. tormin({/i .'3 
rnsem bling tubercles) and n10re numerous. 

lt is interesting to note that inten::;ive field rnsearch luts failed to detect 
any traces of extant intrngressi ve hybridisation or even b\ hybrid!') bdwcen 
S. danubialis and S. tonninalis in the distribution area of S. bohemica, even 
though the parent species often occur together in the same habitats e:rnd their 
flowering periods largely overlap (S. danubialis usually begins to fiO\\'er :? to 
4 days earlier, and S. torminrtlis 3 to 5 days later than S. boh emico). Thi::; 
is surprising because elsewhere hybridisation is not uncomnwn: it iB knmn1 
to ta,ke place bet\\'een S. danubiali.s crncl S. torminalis e.g. in the nearby region 
of Dzban, where the first parent is only span;cly distributed. 

S. x frnnconica BoRN.'.\1., described as <t pri rrnny hybrid S. cretica (L1>rDL.) 
Jj-,RJTSCH x S. torminalis (L.) CH,ANTZ from the vicinity of Bamberg, Ecclnal 
Republic of Germany (BORN:.\lULLER 1918), differs from S. bolzemica in ha,vin g 
smaller, round, obtuse leaves. The parentage is somewlrnt doubtful becau~e 
S. cretica is not knmyn to occur in the area mentioned and the characters 
given suggest rather the involvement of S. aria (L.) CRA:NTZ f. cyclophylla 
(G. BECK) J.Av. K .{RPATl (1%0) reports S. franconica also from Austria and 
Rumania. 
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Geographical distribution 

A number of hybri<logenous 8pecies linking the members of subg. Aria 
" ·ith S. tonninalis a.re known to occur in Europe (see HEDLUNO 1901, \VAR-
1n:1w J957, ICi.RP . .\.T1 19()0, D uLL 1961 , Ko\'ANDA l961c, W ARBURG et K.AR-
1'.(Tl J ~U8). All are ncoenclemics, usually confined to small geogra.phical 
a1·pas. S. bohemiw fits readily within this pattern. It was described as an 
endemic of the Ceske 8tfodoho:i'-i ;\Jts., N. Bohemia , and eYen after 30 years 
of stud.\· of the taxonomy ancl chorology of Sorbus in Czechoslovakia there 
nre no rcc.:orcl s of its oc.:curre1lCe outside this a,rea. All its localitie. · are clustered 
in the ce ntral part of the motmtains1 ), the maxim urn distance between each 
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Fi µ:. :.!-1:. - J)i,.;trihuLioll o f" ,<..,'. bohe111ic11 i11 tlte Ce,.;k{> ,.;I r·edoltul·i '.'d i ,.;. 1, l•elu\\" tl1e Yrkol- rnd;:. 2, 
K ,.; l1>pc' oftl1<' :\lil c·iiod;:n l1 i ll . :L Klc tc(·11 {1 ilill. 4. hHba.cka J1ilJ. 5. Y .\·,.; ILLt ti ilill. G. Uirkvic.c', 
::; lope' a l>O \ "C lhe coLtagc•,;. /, l k lJlik hill . 8, near Libocliovany. ~), K.alv(u·i <' J1iU. 10, :-)tra;l. iij t (· 
hill. ll, Plc 's iY<'C hill. l:.! , H nLtlistt"' hill. L:~. :'l l fL l il-, vrd lt>_,. ~-E. oftll<' \' illagl'. 14, Op,1rC' 11 ,; l.J t.'1cl oli 
ntll t._, .. l 5, Lo,·os hill (t_,·1w loc·alit_,·). IG, Bor('{· hill. 1/. o,·(·i n bill . JH. J\.ost'Al hill. 

not exceeding 5 km ( F'ig. 24-). The altitudin al range is from c. ~80 to c. (JOU m 
nbove sea leve l. S . bohemica obviously orig inated in these mountains and there 
is no_reason to suppose that it originated. el ewhere and then migrated into 
the Ceske stredohori. Both the parent species are locally frequent in the 
distribution area of S. bohemica. 

1) I t sho1Lid lw 11oi11tl'd ()llt that t h e u::m of t ltc ,,·u rcl ··mo1uitain,;'" in this <·on text i,; rnislf'acl i11g 
and i,; <in<> to till' il.bscnee. in tile' ~nglish l angua.ge, of an cquintlent of \\"]1at i:=; c·a ll c'cl '':'l l iLtC'l
l!l'b irgc·' in Uennan, "',;tfodo lioff· in Czech and ··s r·cclniog6rzc'" in Poli,.;h. l\J il<'sovkfL, the ltip:hC',.;t 
Rtunmit of tltc Ce::; k e ::;ti·eclo ltoi'i . i :=; only 83/ rn c1.b o vC' s<'a h •\'C'l a nd n1uc·l1 of t h e nr ea is <"O \ '<'l'C'cl 
fi ,\· therrnnpl\il ou,; V<'ge l rtlion (average annual tempCL'fl.tllre. 7 - 8 °C). 
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KuKA (1937) reports "S. x jra'YtCO'tlia" also from the BezJez hill, about 40 km E. from the eas
ternmost locality of S. bohemica, but the herba.rium records quotecl (PODPERA 1894 BRNM, 
1897 BRNU) represent typical S. danubialis {J.Av.) KARPATI. The absence of S. bohemica from 
(and the presence of S. danubialis on) this solitary hill (geologically a part of the Geske :-;tfo
dohofi Mts.) has been confirmed by our field research. 

Ecology and phytocenology 

S. boherniw occurs in a variety of plant communities, being perhaps most 
frequent in the forest steppes and thermophilous oak woodlands of the alliance 
Quercion pubescenti-petraeae (order Quercetalia pitbescentis) and in xerother
mous scrub of the alliance Prunion fruticosae (order Prunetalia) in which 
S. danubialis also thrives. It is less common but by no means rare in the 
species-rich mesophilous oak-hornbeam and oak-linden woodlands (alliance 
Garpinion, order Fagetalia sylvaticae) ancl in fringe communities of the alliance 
Prunion spinosae (order Prunetalia) that are preferred by S. tonninalis. 
Thus the hybrid combines the ecological amplitudes of both the parent species. 
The underlying rock is most often basalt or phonolite, or in several cases 
marly limestone. The aspect is most frequently south, south-western or 
western but eastern and even northern slopes are also successfully colonised. 

Ecobiology 

Flowering is in the latter half of May, sometimes extending into early 
June. In warm autumns, reflorescence is of frequent occurrence but tends 
to be restricted to certain individuals. Fruits ripe in late September and 
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Fig. 25. - ~howing the number of loculi of the endo<:arp and the 1iumlw r of seeds p<'r locnlus 
in fonr specimens of S. bohemica from different localitic.-; . Tht• other p os::; ilJJe t~'J)C.-; cl id no t slio,,
up in the material examined. 

early October. Fructification is regula1· aml prolific. All morphologically good 
fruits contain morphologically good seeds; those underclovoloped are mma 1ly 
sterile or contain stunted seeds. It. will be seen from Fig. 25 that b:· far the 
most frequent type of fruit was one with a bilocular endocarp, one loculus 
containing one seed, the other empty, followed by a bilocular endocarp with 
one seed in each loculus. The other types are rare, some of them not showing 
up at all in the samples examined. 

It is important to note that following isolation of the flowers the fruit set 
was extremely poor. Either it did not occur at all or was arrested soon after 
flowering and no seeds were formed. Similar results were obtained with 

110 



emasculated flowers. Of 39 emasculated flowers (20 from a specimen on the 
Plesivec hill, 12 and 7, respectively, from two specimens on the Lovos hill), 
only two (plant from the P1esivec hill) produced fruits that reached maturity 
but were poorly developed and contained no vestiges of seeds. 

Tlie topodeme in the summit area of the Lovos hill was monitored regularly in 1957 -1986. 
The tree:-; and shrubs flo,rnred and fruited profusely every year except 1985 when tlwt"' were 
Yirtually no flower::;. Thi;; exceptional ;;ituation was obviou;.;Jy dne to the hard wint('r , ,·ith 
ternperatnrP;; falling, in January 1985, to e. - 25 °C. 

On germination, t\vo cotyledons, broadly elliptic, obtuse, cuneate at the 
base, entire, 7-8 mm long and 5-7 mm wide, are produced. The first leaf 
is incise-serrate to lobate, resembling some·what that of S. tonninalis, '-rhile 
the later leaves are typical leaves of S. bohemiw (Figs. 20-23). 

In natllral lu~itats , seedlings are not uncommon, especially on the Ple.~ivec 
hill. ln vie,,· of the fact that, for the reasons mentioned in the embryological 
part, there are relatively fevv seeds, this is rather surprising. In cultivation, 
seeds germinate only after stratification or when sown in pots em bedded in 
soi] over winter. Viability under these conditions varies from :25 to -W %. 
It might be interesting to investigate the viability of seeds distributed by 
birds feeding on fruits. :X o germination vvas achieved with seeds in Petri 
dishes at room temperature. 

A number of plants have been raised from seed and are kept in cultivation 
in two experimental gardens of the Botanical Institl~te of the Czechoslovak 
Academy of Sciences, one at Pruhonice, the other at Cernolice. Some of these 
plants will be used for a transplantation experiment, to test the possibility 
of re-introduction into natural habitats. The species has been classified as 
a threatened taxon "with a rare or dispersed occurrence requiring further 
study and observation" (HOLUB, PROCHAZKA et CEROVSKY 1979). The total 
number of individuals known at present does not exceed 200. 

DISCUSSIOX 

Spontaneous triploicl plants and triploid clones are found in a fairly large 
number of plant groups (GRANT 1981). According to DARLINGTON (1973), 
in most diploid plant species one seedling in every fey\· hundrnd is a triploid. 
Many triploid hybrids as well as triploid varieties of cultivated plants are 
known. 

S. bohemica is shown to be a triploid species of hybridogenous origin, with 
S. danubialis and S. tonn inalis as the parent species. In S. torminalis only 
diploids (2n = 34) are known to occur (MOFFETT 1931, LILJEFORS 1934, 
1953, 1955, TrscHLER 1936, BAKSAY 1956, JAKKUN in PoGAN, Wcrsw, JAN
KUN et al. 1980 and present studies), \Yhile S. danubialis has not been pre
viow:;ly studied. Our material proYed to be diploid with :211 = 34. It should 
be emphasised that S. danubialis beloIJgs to the S. uraeca aggregate in which 
tvrn ploidy levels are present: 2n = :34 (BAKSAY 1956) and :Zn = 68 (JANKUN 
et GABRIELJAN 1979, ZAIKON).'lKOYA et KrPIAKI 1980). 

The species and hybrids with triploid chromo8ome number occurring in the 
genus Sorbus are shmi;-n in Tab. 4. 

Triploids are also frequent in other representatives of the 1Y1 alaceae; e.g. 
CrnovSKIS (1971) mentioned 57 triploid species and 5 with triploid cytotypes 
of Crataegus, BoLKHOVSKIKHetal. (1969) 7 triploid species and 22 with triploid 
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Tab. 4. - Trip loid chromosome n1tmbPr·~ in ,<.,'orbtts l... 

Trip loid taxa {2n = 51) 

8. rt1'!'r1ll ensis HEDL . 

8. ·11eqlecta HEDL. 

S. lrlllcifolia HEDL. 

.5'. lonc~folia I-:IJ<"1DL. f. sor;11e11sis HEl>L . 

S. s11bpinnata HEnL. 
S. 'J 'eodori LTLJEFOits 

S. 11i11n(/tifida (S.,r1TH) ])iiLJ~ 

8. tr1111 r11nschjr1111/e GABi{. 

/S'. l)J·i ·tolie11 sis \\ ' 1LJ\IOTT 

s. le.yrnin \\ 'JL;\[OTT 

S. 111ini11u1 (.:\. L.1n·) HEJ>L. 

,'). l1ol1e111icr1 T\:O\'AXJ) A 

8. r111cu 1H1ri11 L. x .<.,'. intennerlio (E1-rn11.) l'~~ Jt:-1. 

,'i. m 1c11 1Hirin L. A. S. hyu rirlu L. 

Taxa 11·ith triploid (:!n 51) «.\"tot,\'[H'-, 

, ... ;. J[(J7/(!eotii So\'. c'( COPJ{. 

,'-,'. cl10111r1e111es11ilus ( L.) C'1tASTZ 

,'-.'. porriqf'ntifonnis I·:. F. \\'A1rnt - 1n; 

.-\ utltor 

L1L.JEFOJtS 1 !)5:L 1!)55 
L1L.n;rnw..; 1 !)5:l. 1 !)55 
L1L.n:i<Of{S 19:l-L 195:L 19ii5 
LrLJEFORS l95:L 1055 
J,JL,Jl::FOR!'> l!)fi:l, l!)i)5 
Ln.;rRFO f{S JHfi:l. I !l;)i) 
.JA:\ Kl ' :'\ in Po1: .\:\. ('1 .\1•1i.:. 
J . .\":'\K L' X ('( al. J !185 
,J..\Xl\l'X C't G.-\BltlELJ.\'-" J!)i!J 
Zn..:oYA 0t 'l 1 rc11oxo~ i11 
ZALl'-0:'\"XIKO\'A l !)82 
\L\HBl 'R(', in CLAPHA)f, TL'TI .\" <'I 
\\'.'\.RB CTRU J 952 
H.IC'llAitl>S in i-'TA!' .8 ] 9/i) 
:'.\fOl'FET'r ] !J:l l 
.J.\XKl.' X d 'Ko\'. \ _, I> . .\ (pre,.;<' lli 

,.;tndi0s) 

L1Ln:Fo1ts 100:i, 1 H55 
l,JJ,.H;FQJ{S I\);):{, 1956 

L LLJ EFO J{:-; I \) :q 
L1L.JEFORS 1!)5:) 

\\ ' .·\ 1rn L-1t<; in C'L ~\. I' 1 r..ur. T 1· '!'1 '-" e! 
\\ . '1rn l ' J{(.; I 96:! 

cytotypes of Cotoneaster, RuurnNKO ( 1978, cit. from KRYLOYA 19R I) 50 
t1-iploid varieties of llla.Zits and UHdK (1961) found 10 triploid Yarjeties of 
Pyrus CL1ltivated in Czechoslovakia. 

A number of disturbances e;h<:uncteristic of triploid h:vbrids were found in 
the course of mjcrosporoge11 eRis in S. boh emfra. In diakinesis and first nrnta
phase 17 biva]ents and 17 univalents wei·e counted. ThA same type of conju
gation of chromosomes wH.s ohsPryPd h)r R '1 '< ( l 92g) in Sorbopyril8 wuricitla ris 
(KNOOP) C. K. NcHNEIDER Yell'. bulbiformis (P?Jr1.tS commun1·s X Sorbus aria). 
This hybridogenous taxon is n'garderl as a back cross of an 11\ hybrid with 
the Pyrns parent (SAX l 929) . Lr1...n.;rnn,s (J 955) observed t.Jrn comse of meiosis 
in several allotriploids of Rcarnlinnvian Sorb1.t8. Pairing of chromosomes is 
very similar in all those taxn: 1- .+ trinll<.'nts, the corresponding nurn ber of 
bivalents and 13 - 16 univalentf' were' present, ·while in the autotriploid 
S. chamaernrspilus (from the Alps) 8 - l 0 trivalents , 8- 10 bivalents and 
7 -5 univalents \Vere present . [n ;-rntotri ploid represcnta ti,Tes of Jfolus 1 -2 
quadrivalents, J 4-15 trivalent.:::; nm1 I - 5 univalonts were obsC'l'Yed b5' 
flEILl30RN (1935). 

As a rule, the viability of the pollen ?!-T<1ins of trjploids is poor ; jn S. bohemiw 
. t amounts to c. 21 %. The pollen of the triploid Sorbus taxa fron1 Sca,ndinavia 
1\\·as totally degenerate or VN,\' poor. The anthers of sorne taxa were empty 
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(e.g. S. arrnnensis, S. Teodori) or possessed onl.\· 20 ~o of pollen grains filled 
with cytoplasm (LlLJEFORS ] 955). 

Although in the embryo sac: mother c:ells (l~~ICs) of S. bohemica the whole 
<:ydc of meiosis nrny take place. only aponwiotie ESH were observed . Apo
f.,1iory , di plosllory nnd pseudogarny were noted. A c:hrnmosome number for 
the endosperm of 5n = c. I ;30 \nu:; established. In the triploicl taxn studied 
h,\· LTLH:FORS ( ln53) four possibi liti<>r-:; of clen~ lopment ma:': be d istinguishecl : 

( I ) :\l r•JChi:-. i 11 !-:\!(' ,.; dOl'=-' ll of ()('I'll!". Till' in it in.I .-1• JI ,.; nf <lJ •! lllH' i11tic EN,., dl'\'t•lop frolll i ill' ('(' J] -.; 
,1q·1 1 11111di11!.!: tl1<' l'!'llllHll\i,.; of <i <'£:>:!'11•'1"<11<'d l·:\JC,., (·"· 11rr11111'J18l8 • • '-'. {r//1cifofir1). 

(.!) lk...:1·11\'ntl 1u11 of J•:.\J(_',.; l11k<·..; plan' h1•for1· «I' aft<'l' uwios i:-;. ()nl .\· ;tpo..;p<>l'<ll t,.; J·;:-;..; 1l<'\·1· lop 
'·"· 1ur1hct11. S. '/ 'en1/1Jri). 

('{) :'ll <·i" t 1«. d1pJq:-;p11 1·11u:-- n1J1l a1 ·1i..:p iru11, E;-.,,., an· JH'l'..;<• 11t (.''. 1111c11 11111i11 .') . i11ten11edw;. 
'11 ~,,J!1·I.'· '-'l'.'\1 111' p rllp:t!..!·nf i111J. 1111"1'!' «111.' · l'\'lllll·t•d ga1rn·1r.pl1.\ It'" ;1n· f'•11 t1J(I (S. 1111c1171r11·i11 

"· f11tll!/ /,r\ 

111 S. IJo lu: 111irn <t £1"('at 111a11\· alrnonnal itie:-; in the :-;trnctu1·e of mature 
E.'::J;-; m:n~ fouuc1. Onl)· 59 ~0 o(E~:-; po::;se:-;:-; a 1.\·pic:<li strncturc \\·hiJe other:-; 
:-;l10 \\· a hnon11a liti('s chc.uacteristic of a pornictio pln.nt:-;: e.g. reversed polarity 
(in 30 </0 of ESs) , latcrnl position of the egg apparatus , occLnTe1H.:e of lJoth 
c~S!. apparatus and antipodals at the c:lrnlnzal pole , ENs with :3 polar nuclei. 
On the other hand L1LJl<: Fons (l95:3) cmphn.sis<>cl that he never saw ahnurnrnl 
L~s in any of Sorbus tn xa exn mined ('xcept the tri ploid hybrid S. rt urnpu ria 
/ S. inten11edia \Yhere U-nue leate ES and ~-nucleate E~ \\·ith the m1clei iu 
a n unusual position occurrnd. 

Jn most cases in S. bohemicu L\YO unfusecl polar nuolei \\·en ' observed (even 
in ENs with multicellular embryos), and only one EN with n sec:onclar.'· nucleus 
was found. Fertilisation of partly fused nuclei Wets noted. ln other i·cpn='Ren
tatives of the Jfaluceae, e.g:. 1llalns, fusion \Yith t]w second polar nucleus takes 
place as a rule after fertilisation of one pola1· nucleus (KRYT.,OYA 1981). 
It. should be mentioned thnt according to UZAPlK ( l 985) the mom ent of 
fusion of polar nuclei varies \Yithin the family Rowaae s.l. ancl in some taxa 
the seconda,ry nucleus is not formed. CzAPIK ( l 983) suggested t.lutt e .g. in 
RulJUs the rntardatio.n of pohn nuclei fusion is connected \\·ith so1ne stronger 
apo niictic tendencies. 

The ernbr.Yo of S. bohemicu develops parthenogeneticaH.\' and the endosperm 
dc,·clopment is pseucloga mous. One sperm fuses with thC' polar nuclei, while 
the other is sometimes \·isible within the synergicl. Th us occasionnl fertili
sation of the synergid nuclei of apomeiotic l~Hs takes place, lending to the 
formation of twin embryos , one \\·it h a higher chrnrnosome mi m ber ( chron10-
so111e summation). Jn one case c.t metaphase plate\vith c. 80 chrornosomes\Yas 
seen (51 from nucleus of synergicl + c. 29 from the sperm) . ~p<>rms \Vith 
ane uploid chromosomes rna,y develop after disturbed meiosis in P1lCs where 
nuclei with different chrornosorne numbers (from c. J 7 to 28) were observed. 
These results indicate that besides plants \Yhich replicate the genotype of the 
mother plant, ne\\~ genotypes may appear in the progenies of S. bohernica. 
LILJEFORS (J 953) investigated the offspring of the triploid S. T eodori and 
discovered , in addition to the triploicl ma.ternal plants, two aberrants ·with 
2n = e. 68 and c. 85. According to Liljefors the chromosome numbers of 
these plants suggest that they were hybrids and had resulted from fertilisation 
of the unreduced egg cells of apomeiotic ESs. Among seedlings of the solely 
sexual triploid hybrid S. a'UC'llparia X S. hybrida LILJEFORS ( 1953) discovernd 
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two aneuploids with 2n = c. 36 and 44 which, according to him , must have 
resulted from the union of reduced gametes. 

In the J.11alaceae chromosome summation was al so observed in the genm; 
j}IJ alus. DERMEN ( 1949) reported that the triploid apomict JI al us hnpelim<:>i.s 
(POMP.) REHD. occasionally gives rise to tetrnploid progeny: out of :38 
seedlings raised, 36 \Vere triploid and 2 were tetrnploid. A similar situation 
apparently exists in the triploid J/. lancifolin R1rn D. , J/. coron aria (L.) 
:M1LL. and _JJ. platycarpa REHi>. Interesting re~n1lts were obtained ah:;;o by 
OLDEN (1953) with the tetrnploi(l J/. Sieboldii HBHl>. , <1 facultativc pseudu
ga,mous apom ict. After self-pollination of J/. Si Pboldii , plants with tetraploid 
ancl hexa,ploid ( 2n = l 02) chrn1nosonw nu rn ber were obtained. ~.\ft er <.;rossin!2; 
JI. Sieboldii with diploid apple trees seedlings with triploicl , tetrnploicl , 
pentaploid, aneuploid and mixoploid chromosome 11 urn bers Hs \rell ns one 
dihaploid ( 2.n = 34) were obtained. The clihaploicl arose proba 11~' nftc-r 
parthenogenetic development oft he egg cell of a rneioticE~. _Haploid partheno
genesis was also noted in Sorbus sudetica (JANKCN et KoY . .\NDA l!:hH5 ). 
According to DEvVET (1979) , dihaploids certainly piay a significant role in 
maintaining variability among ~orne a pornictic tetra ploicls. 

The preliminary observation::; of fructification following (l) free pollination, 
(2) isolation and (3) ernasculation 1rnd isolation indica.fo that in S. bohe111ico 
there is a strong correlation between the development of seeds and that of 
fruits. The arrest of seed development brings about the arrest of fruit deYel
opment. It seems reasonably certain that self-pollination is impossible. The 
absence of seed set following emasculation and isolation is a proof that 
pseudogarny is involved, thus confirming the results of embryological study. 

The present studies have shown that the hybridogenous neoenclernic 
Sorbus bohemica is a pseudogarnous apornict. The process of chromosome 
summation discovered in this triploid species may give rise to karyological 
differentiation - increasing the number of chromosomes in the progeny. 
The results of morphological, embryological (conjugation of chromosomes) 
as well as chemotaxonomic analysis (CHALLICE et KovANDA 1978) indicate 
that S. bohemica resulted from a back cross of the F 1 hybrid S. danubialis .I'~ 
S. torminalis (unreduced gamete) with the first parent. 
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~OUHRX 

:·,'orbus uohemir•rt Ko\ -_\.XJ>.\, h~ Ol'id(lbl'll lll dn1l1 n·nikl.\- U·izl'llllrl ........ ri11n1t11:11/is (.J :,,·.) 1-.\ it!' .\T t 

' .'3. tonn inflfis (L.) l'1~ .\.X'l'Z, jc n,pu1111ktick~- tr1ploid 1~11 51\. L,u-lk~· ill'l·l1lsporu J11 ·ho r·d,t 
Yaj iC:ka oclumiraji jii v l:a"115·eli fr1zid1 ,·:'.' imt. l:h· ln '·.i ist l'11H <tpnsp 1· 1t'. di pie >='Jl'>l"H a pst •udoga tnil · 
a sta,110\Tn <;hrornosmno,·y· pn(·ct u nd1JS)l<'!'ll1lt 511 t '. I ;)tl. Y 1..a1'cHll·<-n.\·l·l1 'a,<:H:li Gyl .1· p ozoru
v(iny ruz ne anonhll ic, jako napi". ul..H·1't("L' 11 1"t polantn (v ::u "0 z<.'trodl·i'n ,\-i..: lt Y<tk u ), latcralui puzic·c 
ntj<'i'.:llellu apartl.tLt n.j . Sync rg ida apom<'intid\.c•ho z(1rodl·!-nt'.1 lto niku muz(' Li5-t y5-jiml'e11c' llplo
zena, <:oz ntvira uotit., t1 k c karyolo:.!;il:l-~ 0 diforenciaci. Y ,ys ledky uk11zuji, z<' krome rostlin ::; g('nu-
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t _,,-1wrn stcjny m j a k o rna t efak a r o:::; Uina se v p otom s h ·u m oho11 objl'Y it i n ov {i g(' no1 ypy . Ru vnez 
b_v [a, j)OZO l'OVan a pra,v a p 0 Jye1nbryonie (s a p ogami i s timul o v a n o n sam (· i ga.m <'to u) .. J:-;o u UYl'dt•n.V 
d ia vod~r pro pl·e dpo ld{1da n y h y briclni p l'.1vo rl ,...,'. hohe111icn a r ozbor rn o rfolog i(· l; .\·« 11 zn a,k i'i. S . lw 
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,. een r r:i l11i l-1't,;ti p ulioi'i. Celko , ·.v p o(·C't j('din c·t1 n c p (·p,..n,Jiujt' :!OO .. J-;01 1 pi'i p o i<' ll .\ ' p ol'. n ;\ mk .\· k eko
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