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Chromosome Study of the Genus Rorippa ScoP. em. REICHENB. 

in Czechoslovakia 

Chromoz6move pocty ceskoslovenskych druhu rodu Rorippa ScoP. em. REICHENB. 

Vlasta Javtirkov~i -Kratochvilova and Pavel Tom8ovic 

JAVURKOVA-KRATOCI-rv (r.ov.A V. et P. ToMSOVJC (1972) : Chromosome study ofthegenus 
Rorippa Scor. cm. HErcmrnn. in Czechoslovakia. - Preslia, Praha, 44: 140 - 156. -
A karyoJogical anal.vsis of the genus Rorippa from 9G localities in Czechoslovakia was 
un<lortakcn. R. austriaca (CR.)HEICIIENB. and R.pyrenaica (LAM.) REICHENB. were found 
to be diploid (2n = 16), R. amph:ibia (L.) BEss., R. palustris (L .) BESS. and R. silvestris 
(L.) BESS. a re tetraploid (2n = 32). R. silvestris is occasionally p entaploid with 2n = 40. 
The somatic chromosome number of the hybrid from homoploid combination R. arnphi­
bia x R. silvestris is 2n =, 32. At the heteroploid level of R. arnphibia X R. a'ustriaca 
and R. austriaca x R. 8ilve8tris two somatic counts have been found: 2n = 24, which 
cmresponds to the primary hybrid of Fi generation, and 2n = 32. - Botanical Insti­
tute, Czechoslovak Academy of Sciences, Pdthon'ice near Praha, Czechoslovakia. 

This is an extension of a taxonomic revision of the genus Rorippa Scor. 
em. REICHENB. in Czechoslovakia (ToMsovrc 1965, 1969) in which five species 
were recognized: B. amphibia (L.) BESS., R. austriaca (CR.) REIOHENB., R. islan­
dica (OEDER ex MuRR.) BoRB., R. pyrena1'.ca (LAM.) REICHENB., R. silvestris (L.) 
BESS. A comparison with the results of JoNSELL's (1968) cytotaxonomic 
study has shown that the Czechoslovak material identified as ,,R. islandica" 
belongs to R. palustn:s (L.) BESS. In addition to the species mentioned 
above, the following hybrids were found by an analysis of morphological 
characters: R. amphibia x R. austriaca, R. amphibia X R. sili1estris and 
R. austria.ca X R . silvestris. 

Material and methods 

The material for ihn present chromosorno studies waR acquired either by collecting in natura 
habitfLts and fixing s uitable objects (adventitious roots, vegetative cones, flower bucls) immedia­
tely in the field, or it was taken from plants transfened into exp erimental plot. 'l'he plantR exa­
mined were mostly kept a::; voucher Rpecimens. To obtain root-tips, the capacity of yellow-cresses 
(especially of R. amphibia and R. silvestris) for producing adventitious roots was employed; 
these are u sua lly produced in the naLural habitat if the ground is sufficiently moist. If no adventi­
tious roots wore produced, portions of stems were planted in water, whereupon the roots appeared 
in the loaf axilR within 4 --- 5 days. The root-tips of adventitious roots, if compared w ith t.Jrnso of 
young seodlings, are more suitahle for sev1wal reasons. Due to their size, they are easier t o handle • 
duriug the treatment. They also cont-.ain extensive zones of dividing meristern, so tha1 , convenient 
mitotic plates arr~ easy to detect. Las t, but not leas t, they make it possible to examine t he chromo­
~ome number of the plant in question, not that of its progeny, as in the caHo of seedlin gR. The 
latter were used in a fow cases onl y , especially in R. palnstris, which produces adventitious roots 
rather reluctantly. 

The flower buds and root-tips were fixed in acetic alcohol 1 : 3 for several honrs to several 
days and stained with lacto-propionic-orceine. For a portion of the mitotic material, nigrosine 
was also u sed as a stain. The chlor-carmine method (SNOW 1963) was used for meiotic material 
only. The chromosomes were m easured using an eyepiece screw micrometer Ok 15 X. The drawings 
were madP uRing a camera lucida. All optical equipments used was made by Zeiss Works, Jona. 
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Results 

Chromosome morphology 

The chromosomes of the gen us Rorippa arc smnJI, rodsha,ped (this shape is 
corn mon in some crncifers ). Their length in the mitotic metaphaRe iR variable 
to a certain extent (apparently as a result of the treatment) and keeps bet-

11•.• 
••• • 

5 6 7 

Figs. 1 - 7. - Somatic metaphases: 1: R. amphibia (loc. No. 12), 2n = 32; R. austriaca (loc. No. 8), 
2n = 16; 3: R. silvestris (loc. No. 26), 2n = 32 ; 4: R. amphibia x R. austriaca (loc. No. 5), 
2n = 24. - PMC's meioses: 5: R. austriaca (loc. No. 8), motaphaso I, Sa; 6: R. silvestris (loc. 
No. 14) , metaphase II, n = 16; 7: R. palustris (loc. No. 7), metaphase I, 16n. -- Scale = 10 p.m. -
Del. V. JA VURKOV A. 

ween l .1 µm and 2.8 µm (KRATOCHVILOVA 1969) ; in R. amphibia and R. austri­
aca the chromosomes are a little longer (1.4 - 2.8 µm) tlrnn in R. palustris and 
R. silvestris (l.l - 2.2 µm), in R. pyrenaica the lengths were not measured. In 
all five species examined chromosomes with a secondary constriction were 
found. Their number varies from one unpaired chromosome to four, i.e. two 
pairs. The satellites are situated terminally, as a spherical body (terminal 
macro- and microsatellites, see BATTAGLIA l 955). 

Chromosome counts in natural populations 

The results of cytogeographical studies from 96 localities are summarized 
in Tab. l. Plants supposed to be hybrids on the basis of their morphology 
arc listed separately. Plants cultivated in the experimental plot are designated 
with strain numbers. · 

Discussion 

Literature data concerning chromosome numbers in the genus Rorippa are 
relatively plentiful. Both somatic and gametic counts have been made. 
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~ Tab. 1. - Chromosome counts in natural populations of the genus Rorippa 
~ 

No. 
of locality 

R. amphibia 

2 

3 

4 

{j 

6 

7 

8 

~! 

10 

11 

St.rain 
number 

T5:3 

TiS 

T4:3 
T44 

T47 

T39 

Locality 

\V. Bohemia, distr. Plze11.-jih, left bank of the river Uslava 
at a road bridge in the town Stary Plzenec; coll. Y .. JAvtR­
KOY.-i. 1970 

\V. Bohemia, distr. Plzerl.-jih, a d ik e between fish-powb ::-;. 
of the village Sedlec; coll. V. JAV URKOV.<\. 1970 

\Y. Bohemia, d!::;tr. Plzel1-jih, left bank of the river UsJa,·a 
at the bridge in XvY. part of the , ·illage Stahlavy; coJL Y. 
J .. \YLTRKOY.-\. 1970 

S. Bohemia, clis t r. Pisek, town Pisek, left bank of the river 
Otava at the railway bridge; coll. P. ToMsovrc n,ncl V. KRA­
TOCHVILOvA 196 7 
C. B ohemia, distr. Beroun, villa:i:c Srb;k), left bank of the 
river B erounka near the mouth~ of the Kacak brook: coll. 
P. To:\1sovrc and V. KR\TOCHVILOv.i 1967 
C. B ohemia, distr. Beraun, village Srbsko, right bank of 
the river Derounka, near the lime-kiln; coll. :\I. J .. \T(TREK and 
v. KRATOCHVILOVA 1968 
C. Bohemia, distr. Prnha-zapad, left bank of the ri\· ,~ r Be­
rounka ~E. of the v-illage Cernosice; coll. P. To:vrsoYIC a:1d 
v. KR\TO CHVILOV . .\. 1967 
C. Bohemia, clistr. Praha-zapad, village },fokropsy, left bank 
of the river Berounka; coll. P. ToMSOYIC and V. KR . .\.TO­
CHvir,ov . .\ 196i 

C. Bohemia, Praha-Troja, right bank of the river Vltava near 
the Zoological Park, coll. P. TO:\ISOVIC and V . KRATO CHvi­
LovA 1968, V. JAvt-RKOV.~ 19i0 

C. Bohemia, Praha-Troja, the river Vltava, the N. edge of 
island Trojsky ostrov, near the ferry; coll. P. To:wsonc and 
V . KRATOCHVILOVA 1968 

C. Bohemia, d ist r . .Yielnik, d ead arm of the river Labe 1 km 
SE. of t he town Kostelec n /L.; coll. V. KRATOCHViLov_.\ 196i 

Altitude 
1nm 

:no 

:33S 

:343 

360 

215 

210 

19.5 

197 

180 

180 

163 

n :.?n 

:32 

32 

32 

32 

32 

32 

32 

32 

:32 

32 

:~2 

Number 
of indiv. 
studied 

2 

2 

3 

3 



i...,. 

~ 
w 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

T40 

T62 

T65 

T4 

Tl9 

C. Bohemia, distr. .Melnik, a draining-ditch in fields \V . of 
the village Krenek near the to•vn Stara Boleslav; coll. V. 
KRATOCHvILOVA 1967 
C. Bohemia, distr. Praha-vychod, left bank of the river Labe 
1.5 km N\V. of the t own Brandys n/L., coll. V . KRATO CHVf­
LovA. 1968 
E. B ohemia, distr. Nachod, town Jaromer, a drain m 
m eadows near the village J ezbiny; coll. P . To:vrsovic and 
V. KRATOCHVILOVA 1967 
E. Bohemia, distr. Hradec Kralove, deposits along left bank 
of the river Orlice between the villages Kn1ovice and Belec'. : 
coll. P. TO}ISOVIC and V. KRATOCHVILOYA 1967 
S. Moravia, distr. Tfebic , bank of the river Rokytka W. of 
the town Moravsk e Budejovice ; coll. 11£. JAVUREK 1970 
S . :VIoravia, distr. B feclav, a d ead arm of t h e river Dyje S. of 
the village }Iufov; coll. P. ToMSOVIC and I. NovoTN.i. 1968 
S. }foravia. distr. B foclav, cbposits on right bank of the 
rive r Dyje vV. of the village D olni Ve;; tonice ; coll. P. To::v1so ­
v1c , V. KRATOCHVILOVA and I. ~ovoTNA 1968 
S . .J.Ioravia. d ist r. Bfeclav, a dead arm of the river Dyje in 
meadows be tween the villages Dolni Vestonice and Stracho­
tin; coll . P. To~1sovIC , V . KRATOCHViLov.( and I. :N"ovoTN..\ 
1968 
S . Moravia, dist r. Bfeclav, swampy m eadows SE . of the 
village St rachotin; col!. P. TmrsovIC, V . KR.HOCHVILovA. and 
I. ~OVOT:c-r . .\. 1968 
S. :'.VIoravia, distr. B i'eclav, the NW. edge of .Nesyt lake n ot 
far fr om t he village Secllec (near t he t own Mikul ov ); coll. 
P. TO}fSoVIC 1962 
S. l\Ioravia , d istr. Bfeclav, meadows S. of the village L a nzhot ; 
cull. P. To~1sov1c , V. KRATO CHVILOvA and I. NovoT::s-.i. 1968 
S. Moravia , d istr . B reclav, a dead arm of the rive r Morava 
in the b ottomland forest ,,Lanzhot sky prales": co ll. P. ToM­
sov1c , V. KRATO<'HVJLOV.i. an d I. Nov OTNA urns 
S. Moravia, dist r . Bi'eclav, village Lanzhot, m eadows ,,Ko ­
sarsk e louky" alon g left bank of the river D y je ; coll. P . To;v1-
sovrc , V . KRATO CHVILOv A and I. NovoT~.\. 1968 
S. Moravia, distr . Uhersk e Hradiste, \' illage Stare ..\festo near 
the town U h er ;;k e H radis te , right bank of the r iver .Ylorava: 
coll. P. T m 1so...-1c 1962 
E. ::\Ioravia, dist r. Gottv,·aldov, town Got twaldov-ZHn. left 
bank of the rivule t D fovnice : coll. ~I. JAVUREK 1970 

165 l6n 32 2 

166 33 

248 32 

237 32 3 

445 32 

165 32 2 

16:1 32 

16;) 32 2 

166 32 

17 ;) 32 

J 5;3 32 3 

150 32 

] .) ii 32 

178 l 6n 32 2 

210 32 
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~ 
loj:::i,. 

No. 
of locality 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

R. austriaca 
1 

2 

3 

Strain 
number 

T3 

Tll 

T63 

Locality 

S\V. Slovakia, distr. Senica, village l\foravsky Jan, dead arm 
,,Kalifas" of the river Morava; coll. P. T0Msov1c 1962, P. 
ToM8ovrc, V. KRATOCHVILOVA and I. NovoTNA 1968 
SW. Slovakia, distr. Senica, village Male Levare, a dead arm 
,,Moravka"; coll. P. ToMsovrn, V. KRATOCHVILOVA and 
I. N OVOTNA 1968 
SvV. Slovakia, distr. l\falacky, left bank of the river Morava 
1 km W. of the village Gajary; coll. P. ToMSOVIC, V. KRATO­
CHViLov.A and I. NovoTNA 1968 
E. Slovakia, distr. Trebisov, a dead arm Mftvy Bodrog 
2.5 km SvV. of the village Somotor; coll. V. JAVURKOVA 1969 
E. Slovakia, distr. Trebisov, village Strazne, the river Vefka 
Krcava near the farm Bukov; coll. V. JAVURKOVA 1969 
E. Slovakia, distr. Trebisov, a dead arm of the river Laborec 
E. of the village Oborin; coll. V. JAVURKOVA 1969 
E. Slovakia, distr. Trebisov, a dead arm of the river Latorica 
SW. of the village Leles; coll. V. JAvirRKov.A 1969 
E. Slovakia, distr. Michalovce, B dead arm of the river Ci­
bavka in meadows 1.5 km S. of the village Senne; coll. V. 
JAVURKOVA 1969 
E. Slovakia, distr. Trebisov, pools along left bank of the 
river Latorica (near the road bridge), 5 km S. of the town 
Vel'ke Kapu8any; coll. V. JAVURKov.A 1969 
E. Slovakia, distr . Trebisov, dead arm Mftva Tisa at the E. 
outskirts of the village Veike Trakany; coll. V. JAVURKOVA 
1969 
E. Slovakia, distr. Michalovce, village Vinne, NW. shore 
of the lake Vinnianske jezero; coll. V. JAVURKOVA 1969 

C. Bohemia, Praha-Hodkovicky, right bank of the river 
Vltava near the railway-bridge; coll. P. ToMSOVIC 1962 
see R. amphibia, No. 9, (Troja, Zoological Park); coll . V. JA­
VDRKOVA 1970 
E. Bohemia, distr. Nachod, town Jaromer, along a barley 
field near the village J ezbiny; coll. P. To::vrsov1c and 
V. KRATOCHVfLOVA 1967 

Altitude 
inm 

150 

146 

145 

95 

97 

98 

100 

99 

96 

100 

206 

190 

180 

248 

n 

16n 

16 

8u 

8 

2n 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

16 

16 

Number 
of indiv . 
studied 

3 

2 



4 see R. amphibia No. 19 (Dolni Vestonice-Strachotin) 165 16 
5 V£ S. Moravia, d istr. Breclav, town L Ed a.ice , dam of the third 

lit t le fish-pond, S. of the lake Prostredni rybnik; coll. P . 
T OMSOVIC 1962 liO Srr 16 2 

6 S. Moravia, distr . Bfeclav, arm ,,Stara Dyje" in the \V. 
ou tskirts of the town Bi'eclav; coll. P. To:'.\1Sovrc, V. KRATO -
cHviLov.A. and I. NovoTNA 1968 155 16 

7 see R . amphibia No . 22 (Lanzhot) 153 16 
8 T21 E. Moravia, distr. Vsetin, banks of the river Horni Becva 

at the bridge near the village Usti u Vsetina ; coll. P. ToMSO-
VIC 1962 355 Sn 16 2 

9 SvV. Slovakia, d istr. Senica, village Male L evare, a dike of 
dead arm ,,Raudolf" (the river Morava); coll. P. ToM-
sov1c , V. KRATO CHviLov.A and I. NovoTKA 1968 146 8 

10 E . SloYakia. distr. Tre bifov, a bank along \V. outskirtP of 
the village Klin n. B.; coll. V . JAvtRKov.A 1969 95 16 1 

11 see R. amphibia No. 30 (Somotor) 95 16 l 
12 E. Slovakia, distr . Trebisov, bank of the river Mala Kreava, 

2 .5 km SE. of the village Vel'ky Kamenec; coll. V. JAvirn-
KOVA 1969 97 16 

13 E. Slovakia, distr. Trebisov, along a road in S. outskirts of 
t h e village Rad; coll. V. JAVURKOVA 1969 101 16 

14 see R. amphibia No. 32 (Oborfn) 98 16 
15 E. Slovakia, d istr. Trebisov, mead Jws 2 km SW. of the villn. -

ge Maly H ores; coll. V. JAVL"'RKovA. 1969 99 - 16 
16 E. Slovakia, distr. Trebisov, dead a rm of the river Latorica 

3 - 4 km NW. of the village Bof ; coll. V . JAv"tRKOv . .\. 1969 97 - 16 
17 E. Slovakia, distr. Trebisov, along the r oad 2 km vV. of 

the village Vojany; coll. V. JAv-C-RKOv.-l 1969 100 16 1 
18 see R. amphibia No. 34 (Senne) 99 - 16 1 
19 see R. amphibia No. 35 (Vefke Kapusany) 96 16 l 
20 see R. amphibia No. 36 (Veike Trakany) 100 16 1 
21 E. Slovakia, distr. Trebisov, mead )ws along right bank of 

the river Tisa, 2 km E. of the village Male Trakany; coll. V. 
JA vURKOV A 1969 103 16 

R. palustris 
l W. B ohemia, distr. Plzei\.- j ih, village K oterov, left bank of 

the river U slava near the bridge; coll. V. JAviIBKovA 1970 310 16 
2 W . Bohemia, distr. Plzeii-sever, r ight bank of the river B e -

~ rounka near the bridge 2 km E. of the village Chrast; coll. 
~ V. JAVURKOVA 1970 290 16 2 ~ 



i-... 
~ 
~ No. 

of locality 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Strain 
number 

T56 

T55 

T49 

T38 

T36 

Locality 

see R. aniphibia No. 3 (Sfahlavy) 

vV. Bohemia, distr. Plzet1 -j ih, along a road in SW. outskirts 
of the village Klabava; coll. V. JAViTRKOVA 1970 

vV. Bohemia, distr. P lzei'i -jih, S. shore of a fish-pond near the 
village Borek (vicinity of the town Rokycany); coll. V. JA­
VURKov.<\. 1970 

S . Bohemia, distr. Strakonice, village Strunkovice n. /Vol., 
d eposits along right bank of the river Volyr'ika near the rail­
way station; coll. P. To~1sov1c and V. KRATOCHVILOVA 1967 

S. B ohemia, distr . Strakonice, a small fish-pond near the 
r oad KE. of the village Drahonice; coll. P. ToMSOVIC and 
\ :- . KRATO CHVILOV . .\. 1967 

C. B ohemia, distr. B er oun, left bank of the river Berounka 
S\V. of the town Beroun; coll. P. Tm1sovrc and V. KRATO­
CHviLov . .\. 1967 
C. Bohemia, d istr . Beroun, right bank of the river B erounka 
SW. of the village Karlstejn; coll. M. JAVUREK and V. KRA­
TOCHViLov,\.. 1968 

C. Bohemia, distr . Praha-zapad, town Zbraslav-Strnady, 
left bank of the river Vltava; coll. l\L JAVUREK 1968 

C. Bohemia, Praha-Moclfany, along mouth of the brook 
::\fodi"ansky potok, right bank of the river Vltava; coll. 
V. KRATOCHVILOV . .\ 1967 
S . Bohemia, d istr. Cesk;~ B ndej ovice, to•vn Hluboka n /Vlt., 
a clearing 1.5 k m N . of the ,,Stara Obora" forest house; coll. 
M. J .WUREK 1968 

S. B ohemia, dist r. Pfaek, fore::;t n ur sery in the Hl'.uky wood­
land, 4 km S. of the town Pfsek; coll. L. STR~ADOVA 1969 
S. Bohemia, distr. Pisek, town Milevsko, backyard of Modra 
Hvezda hotel ; coll. :\I. JAv-C-REK 1969 
C. B ohema, clistr. Praha- zapad, the pond Cerny rybnik, N. 
of the village Pruhon ice; coll . V. K R.-\TOCHVILOV . .\ 1967 
S. Bohemia, distr. Jind:fichuv Hradec, lake Holub W. of the 
village Nova Olesna; coll. z. PucELiKovA. 1968 

Altitude 
inm 

343 

340 

375 

420 

442 

218 

209 

190 

190 

470 

440 

460 

280 

535 

n 

16 

16n 

16II 

16 

16n 

2n 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

Number 
of indiv. 
studied 

2 

2 

2 

4 



~ 
~ 
~ 

17 

18 

19 

20 

21 
22 

23 

24 

25 

26 
27 

28 

29 
30 

R. pyrenaica 
1 

2 

R. silvestris 
1 
2 

V41 

T57 

S. Bohemia, distr. Jincli"ichuv Hradec, lake }Iutynevesky 
rybnik N. of the village Mutyneves; coll. Z. P ccELiKovA. 1968 
S. Bohemia, dist.r. .Jindfichuv Hradec, lake Opatovicky 
rybnik S. of the t own Tfobon; coll. Z. PucELiKovA. 1968 
C. B ohemia, distr. ::\Ielnik, fields along right bank of the river 
Labe SW. of the village Krenek; coll. V. JAVURKOVA 1969 
C. B ohem ia, clistr. Praha-vychod, inundated bottom of 
a sandpit ,,Probosfak" near the town Stara Boleslav; coll. 
V. KRATOCHVILOv.,\_ 1968 
see R. amphibia X o. 15 (Knl.ovice) 
S. Moravia, distr. Jihlava, along the road between the 
villages Dolni Cerekev and N ovy Svet, bank of the river 
Jihlava; coll. ;.\I. J AVUREK 1970 
S. Moravia, distr. Bfoclav, ,,Vcelinek" (dead arm of the 
river Dyje), NW. of the village P ostorna (vicinity of the 
town Bfoclav); coll. P . Tm1sovrc, V. KRATOCHVILOVA and 
I. NovoTNA 1968 
S. Moravia, clistr . B fec lav, along a track in the bottomland 
forest Lanzho tsky prales; coll. P. Tm1sovrc, V. KRATOCHVI­
Lov_.\. and I. ~OVOTNA 1968 
NE. Moravia, dist.r. Frydek-Mistek, town Jablunkov, bank 
of the river Olse near the bridge; coll. M. JAVUREK and 
V. JAVURKOVA 1969 
see R. amphibia No. 29 (Gajary) 
N. Slovakia, distr . D olny Kubin, S. shore of the dam Orav­
ska priehrada: coll. M. JAvUREK and V. JAVURKov.A 1969 
C. Slovakia, distr. Spisska N ova Yes, Slav. Rudohorie Mts., 
right bank of the river H ornacl near the village Cingov; coll. 
:M. JAVUREK and v . J AVURKOVA 1970 
see R. amphibia N o. 36 (VeTke Trakany) 
see R. austriaca No. 21 (Male Trakany) 

E. Slovakia, distr. Humenne, Xfzke P oloniny }Its., dry 
hillsides ~E. of the village Dary; coll. J. SoJAK 1962 
E. Slovakia, distr. Humenne, Nizke Poloniny l\lts. hillsides 
N. of t he village Rusk e and 1.5 km S. of t he Ruske Pass ; coll. 
D. BLAZKOVA 1969 

see R. palustris No. l (Koterov) 
see R. palustris No. 6 (Strunkovice n /Vol.) 

530 

435 

164 

165 
237 

525 

165 

150 

380 
145 

602 

480 
100 
100 

600 

700 

318 
420 

16 

16 

16 
16 

16 

8 

32 

32 

32 
32 

32 

32 

32 
32 
32 

16 

32 
32 
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~ Number Oo No. Strain Altitude 
of locality number 

Locality inm 
n 2n of indiv. 

studied 

3 T52 S. Bohemia, distr. Prachatice, left bank of th.:i river Blanice 
n ear the bridge in the village Strunkovice; coll. P . ToMsovrc 
and V. KRATOCHVILOVA 1967 -±45 - 32 2 

4 T54 S. Bohemia, distr. Pisek, village Putim, right bank of the 
river Otava near the mouth of the river Blanice; coll. P. 
Tm1sov1c and V. KRATOCHVfLov.A 1967 365 32 l 

5 see R. palustris No. 8 (Beroun) 218 32 1 
6 see R. amphibia No. 6 (Srbsko) 210 32 2 
7 C. Bohemia, distr. Bera un, right bank of the river Berounka 

in the village Srbsko; coll. M. JAVUREK and V. KRATOCHVi-
LOVA 1968 213 32 3 

8 T45 see R. amphibia No. 7 (Cernosice) 195 32 1 
9 T46 see R. amphibia No. 8 (l\fokropsy) 197 32 1 

10 see R. palustris N o. 10 (Zbraslav-Strnady) 190 32 3 
11 T37 C. Bohemia, Praha-1\fodfany, right bank of the river Vltava 

at the sugar works; coll. V. KRATOCHVILOVA 1967 190 16n 32 4 
12 see R. amphibia No. 9 (Troja, Zoological Park) 180 32 2 
13 T41 see R. palustris No. 19 (Krenek) 164 l 6n 32 2 
14 T42 C. Bohemia, distr. Melnik, village Krenek near the to\vn 

Stan1 Boleslav, as a weed in the garden of the h ouse No . 43: 
coll. V. KRATOCHVILOVA 1967 167 16n 32 2 

15 see R. palustris No. 20 (Stara B oleslav) 165 32 l 
16 see R. amphibia No. 13 (Brandys n /L.) 170 32 
17 C. B ohemia, distr. Praha-zapad, fields in the W. outskirts 

of the village Klanovice; coll. M. JAVUREK and V. J .w1:R-
KOVA 1969 265 32 

18 T64 see R. austriaca No. 3 (Jaromer-Jezbiny) 248 32 
19 T67 ::;ee R. amphibia N o . 15 (Krnovice - Belec) 237 32 
20 ~ee R. amphibia N o. 18 (Dolni Vestonice) 165 32 
21 8. ::\Ioravia, distr. B foc lav, meadows S. of the village Podiv in ; 

coll. P. ToMSOVIC, V . KRATOCHVfLovA and I. :NovoT~A 1961' 160 16 
22 S. Moravia, clistr. Bfeclav, a fallow field at vV. outskirts of 

the t own Bfoclav; coll. P. ToMsovrc, V. KRATOCHVILOVA and 
I. N°OYOTNA 1968 155 16 

23 see R. amphibia No. 22 (Lanzhot) 153 Hi 2 
24 see R. amphibia No. 24 (Lanzhot) 150 40 



25 ::;, Moravia, distr. Erno, town Zidlochovice. bank of the 
river Svratka; coll. M. JAVDREK 1968 180 32 

26 V34 C. Moravia, distr. Pforov, right bank of the river Becva S. 
of the village Prosenice near the town P:ferov; coll. P. To::\r-
SOVIC 1962 21.') 32 

27 see R. palustris No. 25 (Jablunkov) 380 lfi 
28 SvV. Slovakia, distr. Senica, t he village }foravskf· Jan, 

along a road at dead arm ,,C~eker"; coll. P . 'To~JSOYIC, Y. 
KRATOCHVILOVA and I. NovoTNA 1968 li>O lfi 

29 SvV. Slovakia, distr . Senica, a fallow field at~. outskirts of 
the village Sekule; coll. P. ToMsovic, V. KRATOCHvfLov . .\ and 
I. NovoTN . .\ 1968 160 16 

30 see R. amphibia N o. v29 (Gajary) 145 32 
31 W. Slovakia, distr. Zilina, banks of a brook in th e village 

Rasov near the town P ovaiska B ystr ica; coll. J. i\IEsicEK 
1968 310 32 3 

32 see R. amph·ibia No. 30 (Somotor) 95 32 1 
33 see R. amphibia No. 31 (Strafoe) 97 16 1 
34 see R. amphibia No. 32 (Oborin) 98 32 1 
35 see R. austriaca No. 16 (Bof) 97 16 2 
36 see R. amphibia No. 34 (Senne) 99 32 2 
37 see R. amphibia No. 35 (Vefke Kapusany) 96 32 2 
38 E. Slovakia, distr. Trebisov, lake Ortov E. of the village 

Cierne Pole; coll. V. JAVDRKov . .\ 1969 104 32 3 
39 see R. amphibia No. 36 (Vefke Trakany) 100 32 l 
40 see R. amphibia No. 37 (Vinne) 206 32 1 
41 E. Slovakia, distr. 1\<Iichalovce, Vihorlat Mts., vV. edge of the 

Marske Oko lake; coll. V. JAVURKovA. 1969 606 32 

R. amphibia x R. austriaca 
1 see R. amphibia No. 2 (Sedlec) 338 - 32 4 
2 see R. amphibia No. 3 (~£ahlavy) 343 - 32 l 
3 see R. palustris No. 8 (Beraun) 218 - 32 l 
4 C. Bohemia, distr . Beraun, right bank of the river Berounka. 

between the villages Srbsko and KarlStej n; coll. 3I. .JAVUREK 
and V. KRATo cHViLovA. 1968 

5 Tl3 see R. austriaca No. 1 (Praha-Hodkovicky): coll. V. J AVGR· 
KOVA 1970 190 24; 32 1; 1 

6 see R. amphibia No. 9 (Troja, Zoological Park) 180 24; 32 l; 2 

"""'4 7 see R. amphibia No . 10 (Trojsky ostrov) 180 - 32 l 
M::lio. s see R. amphibia No. 34 {Senne) 99 - 32 1 (C 



"""" ~ Number ~ No. Strain Altitude 
of locality number 

Locality inm 
n 2n of indiv. 

studied 

R. amphibia x R. silvestris 
I C. Bohemia, distr. Beraun, village Srbsko, right bank of the 

river Berounka near the bridge; coll. M. JAVUREK and V. 
KRATOCHViLovA 1968 - 213 32 1 

fZ see R. amphibia No. 9 (Troja, Zoological Park) 180 32 I 
3 T69 see R. amphibia No. 15 (Krnovice, Belec) 237 32 3 
4 see R. amphibia No. 17 (iVIusov) 165 32 l 
5 see R. amphibia No. 22 (Lanzhot) 153 32 1 
6 see R. amphibia No. 34 (Senne) 99 32 
7 see R. austriaca No. 21 (Male Trajany) 100 32 

R. austriaca x R. silvestris 
1 V20 N"'' · Bohemia, distr. Litometice, left bank of t h e river Labe 

in the town Lovosice; coll. P. ToMsovrn 1961 142 32 
2 V6 see R. austriaca No. 1 (Praha-Hodkovicky) 190 24; 32 l; 8 
3 V21 C. Bohemia, Praha-Troja, river Vltava, S. part of island 

Trojsky ostrov near the turf; coll. P. ToMsovrn 1961 180 32 1 
4 see R. amphibia No. 9 (Troja, Zoological Park) 180 24; 32 2; 14 
5 see R. amphibia No. 30 (Somotor) 95 32 I 
6 see R. amphibia No. 34 (Senne) 99 24; 32 1; 1 
7 see R. silvestris No. 38 (Cierne Pole) 104 32 2 
8 see R. austriaca No. 21 (Male Trakany) 103 24; 32 1; 1 



A list of previous counts is given in Tab. 2. Counts inR.palustris are commonly 
published under the name R. islandica. Previous counts in the genus Rorippa 
are mostly based on material from Northern and Western Europe. 

All Rorippa species have in corn mon the basic chromosome num her of 
x = 8. The polyploid series of the genus is not very long, the highest multiple 
being 6 x . The chromosome numbers of individual species belong predomi­
nantly to the orthoploid series; an exception is the pentaploid R. silvestris. 
Another anortho-ploid count - a triploid one - occurs in the F 1 generation 
of interspecific hybrids the parental species of which were heteroploid. 
Individual species URtmlly contain one single cytotype. Two of the species 
examined (R. austriaca and R. pyrenaica) are diploid (l~ig. 2, 5; Pl. VIII: e g, 
and one (R. pal'ustris) is tetraploid (Fig. 7; Pl. VIII : b ). The remaining two 
species include several cytotypes each. In R. amphibia two cytotypes are 
known which do not seem to be separable on the basis of their morphology 
(JONSELL 1968) . In Czechoslovakia only the tetraploid cytotype (Fig. 1; 
T>J. VIII: c) has been found, the diploid one being limited to Western Europe 
(lJow ARD 1947, Hl50, .ToNSELL 1968). In R. silvestris three cytotypes are 
known: tetraploid, hexaploid and pentaploid, the latter being a result of 
hybridization of the former (JoNSELL 1968). The tetraploid cytotype of R. sil­
vestris, widely distributed throughout the geographical range, also occurs 
freq11ently in Czechoslovakia (Fig. ~' 6; Pl. VIII : d, f, h); in one locality 
a pentaploid individual was found. The hybrids R. amphibia X R. silvestris 
are tetraploid. In the other two hybrid corn binations, R. anstriaca x R. sil­
vestn:s and R. amph1:bia X R. austriaca, the primary hybrid of]\ generation 
with 2n = 24 (Fig. 4; Pl. VIII : a, i) is rare, while the tetraploid predomi­
nates. The evolution within a population obviously proceeds towards the 
rise and predominance of tetraploids, balanced both cytologically and gene­
tically. 

The chromosome counts in the genus Rorippa in Czechoslovakia have not 
yielded any substantially new facts which might elucidate the taxonomic 
problems of individual species. However, for the interpretation of hybridiza- ' 
tion processes in natural populations - which are one of the main sources 
of taxonomic difficulties - the cytological information is indispensable. 
These problems have also been considered by the present authors and will 
be dealt with elsewhere. 

Souhrn 

Byla provedena cytogeograficka analyza druhu rodu Rorippa na uzemi Ceskoslovenska. Studiem 
235 rostlin z 96 lokalit bylo zjisteno, ze diploidni (2n = 16) je R. austriaca (CR.) Hmci-rnNB. a R. py­
renaica (LAM.) HEICHENB., tetraploidnf (2n = 32) R. amphibia (L.) BESS., R. palustris (L.) BESS. 
a B. silvestris (L.) Bn:ss. V jeduom pi'ipade byla nalezena pentaploidni R. silvestris (2n = 40). 
Hybridni rostliny z homoploiclni kornbinace R. amphibia X R. silvestris jsou tetraploidnl (2n = 32) 
a ma.ii tedy stejn)r chromoz6movy pocet jako jejich pfedpokladani rodice. U hybridu z hetero­
ploirlnfch kombinaci R. amphibia x R. austriaca a R. austriaca X R. 8ilve8tris se vy::;kytuje -
vedlo naprosto pfeva~ujiciho tetraploidniho poctu 2n = 32 - tez triploidni pocet 2n = 24, ldory 
odpovida primarnfmu hybriclu Fi generace. Aneuploidni pocet 2n = 33 byl zaznamonan jen 
jednou u R. nmphilJia. 
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"- Tab. 2. - A list of previous counts in five studied species of the genus Rorippa 
~ 
f'-0 

Count ry Locality n 2n Aut h or 

R. amphibia 
Ireland 2 loc., cf. JoNSELL 1968 32 .J ONSELL 1968 
Great Britain Thames bank wall, Kew 16 HOWARD 1947 

withou t further particulars 16 ; 32 HOWARD 1950 
6 loc ., cf. JoNSELL 1968 16 .JONSELL 1968 
2 loc., cf. JOKSELL 1968 32 JoNSELL 1968 

Portugal 1 loc., cf. J oNSELL 1968 16 JON SELL 1968 
France 3 loc. , cf. JoNSELL 1968 16 JoKSELL 1968 
Belgium 1 loc., cf. JoNSELL 1968 16 JONSELL 1968 

l loc ., cf. JoNSELL 1968 32 Jo~SELL 1968 
Nether lands prov. of Gelclerland, n ear Oud-Zvenaar 32 GADELLA et KLIPHUIS 

1968 
1 loc., cf. JONSELL 1968 32 J ONSELL 1968 

Germany Trondelsee by K iel :}2 "\Vt;LF 1939 1) 
1 loc., cf. JoNSELL 1968 16 JONSELL 1968 
l loc. , cf. JoNSELL 1968 32 JONSELL 1968 

Denmark 12 loc., cf. JONSELL 1968 32 JONSELL 1968 
Sweden 56 loc., cf. JONSELL 1968 32 JONSELL 1968 
Finland 6 Ioc., cf. JoNSELL 1968 32 JONSELL 1968 
Czechoslovakia 26 loc. 32 KRATOC'HVILOVA 19696) 

without furth er particulars 32 LovE A. et D. 1942 

R. austriaca 
Great Britain Waste ground by T hames (Chiswick) 16 HO'>VARD 1967 
France 1 loc., cf. J oNSELL 1968 16 J O..'.'<SELL 1968 
Denmark l loc ., cf. JONSELL 1968 16 JONSELL 1968 

Copenhagen, B ot . gard. 16 1L\.NTON 1932 
Czechoslovakia 7 loc. 16 KRATO CHVILOVA 19696) 

R. islandica 
Canada Graham .Island, 21 /z mi S of Tlell Sn TAYLOR et ~1ULLIGAN 1968 
Greenland Eqaluit, SW Greenland 16 JORGENSEN et al. 1958 
Iceland without further particulars 16 L6vE A. et D. 1956 

3 loc., cf. ,JoNSELL 1968 16 JONSELL 1968 
Ireland 1 loc., cf. J oNSELL 1968 16 JONSELL 1968 
Great Britain l Joe., cf. JoNSELL 1968 16 J ONSELL 1968 



........ 
~ 
w 

Norway 
Germany 

R . palustris 
Alaska 

Canada 

U.S .A. 
Ireland 
Great Britain 

France 
Nether lands 

Germany 

Denmark 

Sweden 
Norway 

4: loo., cf. JONSELL 1968 
Munich (Miinchen), Bot. gard. 

7 miles N. of Carcross, 60°16' ::.l".; 1 34~ 44' \V., Yukon T e rri­
tory, occasional along margin of lake in mucky-gravelly area 
a t 3 OOO ft 
Mile 26 from Alaska Highway on road t o Daw·son, Yukon 
T erritory, 61°08' N.;135°21' \iV., occasional in grassy in 
open dwarf brichwillow fiats at altitude 2 500 ft. 
Fairbanks Quadrangle, Ballain's Rd., n ear junction ,,-ith 
Y ank ovitch Rd., 64°53' N.; 147°50' W., Alaska. elevation 
ea 490 ft, dry r oadside 
5 loc., cf. JoNSELL 1968 
Plast er :Yiines, Victoria Country, ::N"ova Scotia, near gypsum 
outcrop 
Val-Jalber t, comte du Lac St. Jean, Quebec 
\Villow B each, west of Port Hope, Ontario, sand beach 
of Lake Ontario 
H or ton, Souris District, .:\Ianitoba, near railway tracks 
4 miles ~. of Dubuc, Saskatchewan, slough perimeter 
Proctor Lake, Flathead, British Columbia, wet edge of 
slough 
8 loc., cf. JoNSELL 1968 
l loc., cf. JONSELL 1968 
2 loc.' cf. J ONSELL 1968 
Thames bank wall, Kew 
without further particular s 
3 loc ., cf. J ONSELL 1968 
4 Ioc., cf. JoNSELL 1968 
Prov. of "Gtrecht, near Fort H oofddij k , d e Bilt 

Prov. of Drente, Churchyard Emmen 

l loc.' cf . J ONSELL 1968 
marshy m eadows of Einfelder See 
5 loc., cf . JoNSELL 1968 
without further particulars 
11 loc., cf. JoNSELL 1968 
84 loc., cf. JONSELL 1968 
10 loc ., cf. JoNSELL 1968 

8 

16 

16 

:32 

32 

ea 32 
32 

ea 32 
32 

32 
32 
32 

32 
32 
32 
32 
32 
32 
32 
32 
32 

32 

32 

32 
32 
32 
32 
32 

J ONSELL 1968 
JARETZKY 1932 

~IULLIGAN 19642) 

:YIULLIGAN 19642) 

MrLLIGAN 19642) 
JoxSELL 1968 

Ml:LLIGAN 19642) 
MULLIGAN 19642) 

l\'[ULLIGAN 19642) 
.:\IULLIGAN 19642) 
}frLLIGAN 19642) 

1IULLIGAN 19642) 
J ONSELL 1968 
JONSELL 1968 
JONSELL 1968 
HO"\VARD 194 72) 
HOWARD 195021 
JONSELI, 1968 
J OXSELL 1968 
GADELLA et KLIPHUIS 
19662) 
GADELLA et KLIPHUIS 
Hl662 ) 

JONSELL 1968 
SCHEERER 19393) 
JoNSELL 1968 
J ORGENSEN et al. 19582) 
JONSELL 1968 
JONSELL 1968 
J ONSELL 1968 



~ 
I:,.,') 

Country L ocali ty Author ~ n 2n 

Finland 41 loc., cf. JoNSELL 1968 32 JONSELL 1968 
Poland I loc., cf. JoNSELL 1968 32 J ONSELL 1968 
Czechoslovakia 2 loc., cf. JoNSELL 1968 32 J ONSELL 1968 

16 loc. 32 KRATOCHVILOV A 19696) 
Austria 1 loc., cf. JoNSELL 1968 32 J ONSELL 1968 
Switzerland 1 loc., cf. JoNSELL 1968 32 J ONSELL 1968 
U.S.S.R. 2 loc., cf. JoNSELL 1968 32 JONSELL 1968 

Primorskiy Kray, Vladivostok region 32 JONSELL 1971 
Mongolia Khentey :NHs. , Gacurt valley, 30 - 50 km NE. of Ulan Bator 32 JON SELL l \)11 

India Srinagar, Saho 16 RAJ 1965 

Zealand without further particulars 32 JORGENSEN et al. 19582) 

R. pyrenaica 
France Lyon 16 ~!ANTON 1932 

2 loc., cf. JONSELL 1968 16 JON SELL 1968 

Romania 1 loc., cf. JoNSELL 1968 16 JONSELL 1968 
Balkan 16 MANTON 1932 

Czechoslovakia 1 loc. 8 KRATO CHVILOVA 19696) 

R. silvestris 
CS.A. 'i\Tood 16 EASTERLY 1963 
Great Britain Newry canal at Newry (border of Co. Down and Co. Armagh, 

N. Ireland) 24 48 Ho\VARD 1946 
Horton-in-Ribblesdale (Yorkshire) 24 HovVARD 1946 
Botanic Gardens at Cambridge and Kew 24 HOWARD 1946 
Newry, etc. 24 48 HOWARD 1947 
without further particulars 48 HOWARD 1950 
1 loc., cf. JoNSELL 1968 48 JONSELL 1968 

France 3 loc., cf. JoNSELL 1968 32; 48 JONSELL 1968 
Netherland Prov. of Utrecht , r oadside betvveen Utrecht and Bunnik 48 GADELLA et KLIPffCTS 

1947 
1 loc.' cf. J-O:NSELL 1968 48 J OKSELL 1968 

Germany Munich 32 MANTON 1932 

Denmark 7 loc., cf. JoNSELL 1968 32; 48 JONSELL 1964, 1968 

Norway 8 loc., cf. JoNSELL 1968 - 32; 40; 48 JONSELL1964, 1968 

Sweden 35 loc., cf. JONSELL 1968 32; 40; 48 JONSELL 1964, 1968 



'­
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Finland 
Hungary 

Romania 
Yugo.slavia 

Por tugal 
Czechoslovakia 

R. amphibia x R. austriaca 
Czechoslovakia 

R. amphibia x R. palustris 

3 Joe., ef. JoNSELL 1968 
without further particulars 
3 loc., cf. JONSELL 1968 
1 loc., cf. JoNSELL 1968 
2 loc ., cf. JONSELL 1968 
near Avala, S. of.Beograd 
3 loc., cf. JoNSELL 1968 
28 loc. 

5 loc . 

Great Britain Thames bank wall, Kew 

R. amphibia x R. silvestris 
Great Britain 
Sweden 
Finland 
Czechoslovakia 

R. austriaca x R . silvestris 
Denmark 
Norway 
Sweden 
Finland 
Czechoslovakia 

1 loc., cf. JoNSELL 1968 

5 loc., cf. JoNSELL 1968 
34 loc., cf. J ONSELL 1968 
1 loc., cf. JoNSELL 1968 
6 Joe. 

2 Ioc., cf. JoNSELL 1968 
2 l0c.' cf. JON SELL 1968 
1 loc., cf. JoNSELL 1968 
1 loc.' cf. J ONSELL 1968 
5 Ioc. 

8--101 + 
+ 7-8n 

32; 48 
32 
32 
32 
32 
32 
32 

32; 40 

24; 32 

24 

32 

32; 40 
32; 40 

32 
32 

32 
32 
32 
32 

24; 32 

,JoNSELL 1!)64, 1968 
P6LYA 1948 
JoNSELL 1968 
JONSELL 1968 
JONSELL 1968 
LARSEN 19565) 
JON SELL 1968 
KRATOCHVILOVA 19696) 

KRATOCHViLOVA 196~6) 

HOWARD 194 74) 

JONSELL 1968 

J ONSELL 1968 
J ONSELL 1968 
J OKSELL 1968 
KK\TOCHVILOVA 19696) 

J ONSELL 1968 
JONSELL 1963 
J ONSELL 1968 
J OKSELL 1968 
KRATOCHVILOVA 19696) 

1 )-5) published under the name: 1) Xasturtium amphibium; 2) Rorippa islandiw; 3) Nasturtium palustre; 4) Rorippa X erythrocaulis; 5) Rorippa 
islandica ( cf. JON SELL 1968). 
6) All auth or's localities have been included in the present paper. 
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(lof'. :\ o. 14), JO f' tupha. e H. , '<·a l · J 0 (J. llt. -- Phol u .J . :\ l 1~;s f l: 1 •; 1c 

V. Jav u rko va- Kratoch v ilova and P. Tom s ovic: Chromosome Study of the 
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