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A B S T R A C T : A u t h o r ' s extensive compara t ive examina t ions made 
i t poss ible to separate the basic f o r m s of R o r i p p a species and 
h y b r i d s on the bas is of the shape and size of the seed and h i -
l u m , and co lour and pat tern of t e s t a i surface. 

A r e l i a b l e iden t i f i ca t ion of most Ror ippa hybr ids is not yet c l ea red up to 
now, m o r e o v e r too much number of sub- taxa of t h e i r species has also been 
r ecen t ly d i s c r i m i n a t e d m o r p h o l o g i c a l l y . The f i r s t s c i en t i s t engaged i n the 
study of Ror ippas of the Carpathian Bas in g i v i n a de ta i led and comprehen­
sive s u m m a r y of each, was BORBAS (1878, 1879a). He descr ibed some 60 
species, v a r i e t i e s , f o r m s or hybr ids together w i t h a p r ec i s e m o r p h o l o ­
g i c a l desc r ip t ion and analys is of many specimen. The m a j o r i t y of these 
specimens were co l l ec ted by h imse l f . In severa l cases he compared them 
w i t h specimens r ece ived f r o m abroad. Occas ional ly , he d id not hesi tate 
to express his doubts r e g a r d i n g the co r rec tness of his s tatements . The 
p r i n c i p l e s of his i den t i f i ca t i on key were the f o l l o w i n g : occur rence on d r y 
ground (Xerobiae Boiss . F l . Or ient . ); i n water o r at wa te r side (Helo-
biae); th is l a t e r is d iv ided into two subgroup presence of b ig f lowers 
(Macranthae: f l o r ibus ca l i ce evidenter m a i o r i b u s ) , o r of Smal l f lowers 
(Micran thae) ; f i na l l y , in the f o r m e r group: shape of pods (Si l iculosae e l -
l ipso ideae , sphaerocarpae, subsi l iquosae, Eus i l iquosae) . On the other 
hand, when going into de ta i l s , he also emphasized that the va r ious R o ­
r ippa specimens, o r i g i n a t i n g f r o m the same paren ts , f requent ly d i f fe r 
f r o m each other subs tan t ia l ly , when they occur e i the r on di f ferent o r at 
the same places (BORBAS 1879a: 13). Th i s phenomenon can be a t t r ibu ted , 
accord ing to h i m , to the fact, that "the number of Ror ippa species i s 
r a the r s m a l l , t he i r r ep roduc t ive and vegetat ive organs do not show grea t 
differences f r o m each other . Perhaps this is the v e r y reason why the 
Ror ippas w i t h i n the group of Cruc i fe rae o therwise so obstinate against 
h y b r i d i z a t i o n , show a s t r i k i n g d i spos i t ion to i n t e rb reed ing . "BORBAS found 
also many Ror ippa h y b r i d s whose probable parents d id not occur at a l l on 
that p lace , but were c h a r a c t e r i s t i c for the reg ion concerned: e. g. Ro­
r ippa k e r n e r i M E N Y H . (near Budapest, R á k o s m e z ő ) R o r i p p a a r m o r a c i o i -
des TAUSCH (near N a g y v á r a d , T r a n s y l v a n i a ) , R o r i p p a t e r r e s t r i s var . p i n -
na t i f ida TAUSCH ( Ipo ly l i t ke ) and Ror ippa barbaraeoides var . subs i l iquosa 



BORB. (near Nagyenyed, T r a n s y l v a n i a ) (BORBAS 1879b: 24 7). S imu l t a -
neosly w i t h BORBAS, SIMKOVICS (SIMONKAI) also t r i e d to es tabl ish a 
sys tem fo r " N a s t u r t i a " be longing to the se r i es Helobiae known to h i m i n 
the Carpath ian Basin. In h is opinion the length of pods, i t s p r o p o r t i o n to 
the peduncle, the length and th ickness of p i s t i l alone are not suff ic ient fo r 
the d i s c r i m i n a t i o n of the v a r i o u s f o r m s , because these data v a r y and 
"should be employed w i t h great r e s t r i c t i o n only" . On the o ther hand, i n 
his opinion, i n addi t ion to the p r o p o r t i o n a l length of pe ta ls , the thickness 
and cannelure of s tem, i t s softness and c y l i n d r i c a l shape, the thickness 
of pods and t h e i r co lour , even the sharpness of i t s edges (1. c. 87-88) are 
of constant charac te rs . SIMKOVICS d i s c r i m i n a t e d w i t h i n the group of He­
lobiae 75 taxa, among t h e m 7 h y b r i d f o r m s . F o u r of t h e m w e r e ment ioned 
by BORBAS, too. The new h y b r i d s we re : N a s t u r t i u m pest inense SIMK. (N. 
p a l u s t r i X s i l v e s t r e SIMK. ); and N a s t u r t i u m p s e u d o r i p a r i u m SIMK. (N. 
â u s t r i a c o - r i p a r i u m SIMK. ); and N a s t u r t i u m t u r c z a n i n o w i i (CZERN. )SIMK. 
(N. au s t r i a co - r e i chenbach i i SIMK. N a s t u r t i u m r i p a r i u m SIMK. = N . r e i -
chenbachii r i p a r i u m K N A F = N . aus t r i aco x s u p e r s i l v e s t r e SIMK.) . S I M ­
KOVICS he ld the v iew that N a s t u r t i u m a r m o r a c i o i d e s T A U S C H was an i n ­
dependent species. L a t e r however ( in K E R N E R 1893) he decidedly asser­
ted that the Ror ippa a r m o r a c i o i d e s is a h y b r i d of R. aus t r i aca x s i l v e s -
t r i s and ment ioned also that , at the place of i t s occurence , Ror ippa pa­
l u s t r i s is also to be found, i n addi t ion to both parents , though i t f lowers 
somewhat l a t e r ( I . e . 18). Before h i m , P O L A K (1880) was i n c l i n e d to con­
s ider R o r i p p a a r m o r a c i o i d e s to be a frequent and constant plant in Bohe­
m i a , on the banks of the r i v e r V l t ava , as a h y b r i d of R o r i p p a aus t r i aca 
x p a l u s t r i s . 

F R Ö H L I C H (1914) was able to m o r p h o l o g i c a l l y separate i n M o r a v i a some 
mixed f o r m s between R. s i l v e s t r i s and R aus t r iaca , o r r a the r s i m i l a r 
to one o r the other parent . Upon the s t reng th of o r i g i n a l specimens, he 
decidedly asser ted that N a s t u r t i u m t e r r e s t r e var . p inna t i f i dum is the same 
which was considered by BORBAS a l ready as a h y b r i d . A c c o r d i n g to 
F R Ö H L I C H , however, i t i s " v e r y p robab le" that R. a r m o r a c i o i d e s belongs 
here ( I . e . 131). As an a rgument , he c i tes a s tatement of SIMKOVICS and 
he says that BORBAS gave no p a r t i c u l a r s concerning th i s . Apparen t ly , 
F R Ö H L I C H did not know the study of BORBAS (1878) where BORBAS said: 
"Num s i t R, a r m o r a c i o i d e s (TAUSCH) species genuina aut hybr ida , m i h i 
i n c e r t u m , sed nunc i n T r a n s s y l v a n i a semina m a t u r a t " ( I . e . 154) since he 
was unable to recognize the fo rms of R. a r m o r a c i o i d e s , he iden t i f i ed them 
to be the f o r m s of R. t e r r e s t r i s w i th ce r t a in ty . Never the les s , subsequent 
sys temat i s t s , so F R Ö H L I C H de te rmined R. a r m o r a c i o i d e s as a h y b r i d of 
R. aus t r i aca x s i l v e s t r i s . 
On the o ther hand, i t i s t rue that BORBAS (1879a) ment ioned also that 
"R. a r m o r a c i o i d e s , R, t e r r e s t r i s var . i n t e g r i f o l i a and R. c ap i l l i pe s , since 
they agree w i t h each o ther as to the shape of t h e i r leaves, represent three 
degrees between R. s i l v e s t r i s and R. aus t r i aca" ( I . e . 16). JAVORKA i n 
h i s f l o r i s t i c w o r k (1924-25) enumerated a l l 16 Ror ippa taxa, among them 
four p a r t l y dubious h y b r i d s : R. barbaraeoides (TAUSCH) C E L A K . (R i s -
landica x s i l v e s t r i s ? ) ; R. hungar ica BORB. (R. amphib ia x aus t r iaca) . I L 



repens B O R B . ( R . amphib ia x s i l v e s t r i s ) , R , p r o s t r a t a ( B E R G . ) S C H I N Z 
and T H E L L ( R . amphib ia x i s l a n d i c a ? ). 

In the same book, he ment ioned also 10 fu r t he r hyb r id s , o c c u r r i n g spora ­
d i c a l l y o r to be recognized w i t h d i f f i c u l t y , e. g. R . neogradensis B O R B . 
( R . i s l and ica x aus t r i aca) , R . m e n y h á r t i a n a B O R B . ( R . i s l a n d i c a x s i l ­
v e s t r i s ) , R. k ü l l ő d e n s i s P R O D . ( R . k e r n e r i x amphibia) . 

Recent ly S O O (1968) d i s c r i m i n a t e d i n h is synopsis a l together 112 taxa due 
r e g a r d to the t e r r i t o r y of p resen t -day Hungary , tak ing i n to account the 
above s y s t é m a t i s a t i o n s and w i t h the r e su l t s of researches f r o m abroad. 
He begins the de sc r ip t i on of the R o r i p p a genus w i t h the f o l l o w i n g words : 
"Th i s genus i s the mos t d i f f i c u l t one among the Cruc i fe rae t i t i s a c o m ­
plex of species, hybr idogen s t a b i l i z e d species, t r a n s i t i o n f o r m s and h y ­
b r i d s of species. O r i g i n and value of va r ious taxa can be c l e a r e d up l a t e r 
only , by genetic examinat ions and analyses of populat ion. " (1. c. 359). 

SOO desc r ibed four basic species i n de ta i l : R i s land ica ( p a l u s t r i s resp. 
J O N S E L L 1968), R. aus t r iaca , R . amphibia and R . s i l v e s t r i s ; and one 
subspecies: R. s i l v e s t r i s ssp. k e r n e r i and three h y b r i d s : R o r i p p a x p r o -
s t r a t a (BERG. 1786 sub M y a g r o ) SCH. et T H . 1913; R o r i p p a x as ty l i s 
(RCHB. 1932 sub N a s t u r t i o ) R C H B . 1838 = syn. R . barbaraeoides  
(TAUSCH 1840 sub N a s t u r t i o ) C E L A K , 1874 and R . a r m o r a c i o i d e s  
TAUSCH (1840 sub N a s t u r t i o ) FUSS 1866. The second h y b r i d has 3 sub­
species: R x as ty l i s ssp. a s ty l i s (barbaraeoides var . as ty la typ ica N Y A R 
1955), R. x a s ty l i s ssp. r e i chenbach i i ( K N A F i n O P I Z 1852 sub N a s t u r ­
t io ) SOÓ 1966 and R. x a s ty l i s ssp. cap i l l i pes ( B O R B . 1379 p. sp. ) S O O 
1966. As to th is l a t t e r , he says that i t i s -the h y b r i d R . au s t r i a ca x s i l ­
v e s t r i s (1. c. 365). Two subspecies belong to the t h i r d h y b r i d : R . x a r m o ­
rac io ides (var . p inna t i f idum TAUSCH) and R. x a r m o r a c i o i d e s ssp. t e r -
r e s t r i s (TAUSCH 1840 sub N a s t u r t i o p. sp. ) J A V , 1924. A c c o r d i n g to 
SOO, R. x p r o s t r a t a is p robab ly a s t ab i l i zed h y b r i d of R . s i l v e s t r i s and 
R. amphibia . R. a s ty l i s is o r i g i n a t e d f r o m R. i s l and ica x R . s i l v e s t r i s . 
and R. x a r m o r a c i o i d e s f r o m R. aus t r i aca and R, s i l v e s t r i s A s to th i s 
l a t t e r h y b r i d , he r e fe r s to F R Ö H L I C H (1914). F u r t h e r on, he enumerates 
9 hyb r id s saying that the o r i g i n of hybr ids is " p a r t l y dubious" . 

M o r e o v e r , he enumerates 8 h y b r i d s ( I . e . 367). L a t e l y , a r e v i s i o n made 
by TOMSOVIC ( 1969) stated the occur rence of 5 basic species i n the t e r ­
r i t o r y of p resen t -day Czechos lovakia , thus p a r t l y in the Carpa th ian Bas in : 
R. amphib ia , R. p a l u s t r i s , R. aus t r iaca , R. s i l v e s t r i s and R . pyrenaica , 
fu r the r 3 h y b r i d s : R. x hungar ica BORB. 1877 (R. amphib ia x aus t r iaca) , 
R. x barbaraeoides (TAUSCH) ( 5 E L A K . 1874 (= R. amphib ia x s i l v e s t r i s ) 
and the R. x a r m o r a c i o i d e s (TAUSCH) FUSS 1866 (= R. au s t r i a ca x s i l ­
v e s t r i s ) . 

He also in se r t ed H . x p r o s t r a t a (BERG. ) SCH. et T H . in to the sphere of 
R. x barbaraeoides (TAUSCH) £ E L A K and R. t e r r e s t r i s < 5 E L A K , into that 
of R. x a r m o r a c i o i d e s . F o r m e r l y , BORBAS (1878) thought that the taxon 



Ror ippa barbaraeoides (TAUSCH) C E L A K i s , as a subspecies of Ror ippa  
anceps ( W A H L ) a h y b r i d of R. amphib ia and R, s i l v e s t r i s , ( I . e . 191) 
However , one year l a t e r he m o d i f i e d h i s s ta tement saying that the R. b a r ­
baraeoides was a h y b r i d o f R. aus t r i aca x s i l v e s t r i s , and R. anceps (WAHL») 
was not a h y b r i d of R. amphid ia x s i l v e s t r i s , but R. amphib ia x pa lus ­
t r i s . F o r the h y b r i d R. amphib ia x s i l v e s t r i s we m a y give the name R.  
repens BORB. (BORBAS 1879 1. c. 11). 

V 

TOMSOVIC de te rmined the taxon R. x barbaraeo ides as a h y b r i d of R_. 
amphibia and R. s i l v e s t r i s . What i s m o r e , after a r e v i s i o n of the spec i ­
mens p r e s e r v e d i n the Bo tan i ca l Depar tmen t of the Hungar ian N a t u r a l H i ­
s t o r y Museum he a c c o r d i n g l y c o r r e c t e d the schedules of a l l such h y b r i d 
specimens. C E L A K O V S K Y (1875) be l i eved that the taxon R. barbaraeoides  
TAUSCH was nothing e lse but a h y b r i d R. amphib ia x s i l v e s t r i s ( I . e . 458) 
and he thought i t b e t t e r to cast off the name R. anceps (sub N a s t u r t i o ) 
W A H L , w i t h a v iew to i t s man i fo ld use. 

W i t h the he}p of h is c o m p l e m e n t a r y eco log ica l and cenologica l examina­
t ions , TOMSOVIC managed to concre t i ze seve ra l conclus ions of BORBAS, 
mentioned i n the i n t r o d u c t i o n of th is paper, he had d rawn m e r e l y on f l o -
r i s t i c bas is . TOMSOVIC stated that i n v i ew of the fact that some Ror ippa 
species have not been separated f r o m each other , ne i the r by a " s t e r i l i t y 
b a r r i è r e " n o r by geograph ica l i s o l a t i o n , they m a y have only been sepa­
ra ted eco log ica l ly . T h i s eco log ica l i s o l a t i o n , however , has been d i s tu rbed 
by frequent anthropogen modi f i ca t ions of t h e i r l i v i n g place. Just f o r th is 
reason, a l a rge n u m b e r of h y b r i d i z a t i o n s took p lace ; the f e r t i l e h y b r i d s , 
owing to .their g rea t e r capaci ty of accomodat ion , w e r e able to subs is t (1 . 
c. 37). 

M A T E R I A L A N D METHODS 

F o r the p resen t examina t ions I used the exsiccata f r o m the H e r b a r i u m of 
the hundred years o l d Bo tan i ca l Depar tment of the Hungar ian N a t u r a l H i ­
s t o r y Museum. These d r i e d plants we re co l lec ted i n the Carpath ian Basin . 
Among these specimens and t h e i r f e r t i l e o r s t e r i l e seeds, I examined f i r s t 
of a l l the R o r i p p a species co l lec ted and de t e rmined by BORBAS, S I M O N -
K A I , J A V O R K A and SOO. F o r compara t ive purpose, I examined also others 
co l lec ted o r descr ibed by va r ious o ther w r i t e r s . 

Samples we re taken m o s t l y f r o m h e r b a r i a l specimens wh ich the authors 
descr ibed v e r y w e l l ( s ingle specimens, in masses, o r in associa t ion w i t h 
other R o r i p p a species) . The method of t ak ing samples was the f o l l o w i n g : 
f r o m the sheet of the R o r i p p a specimen chosen fo r examina t ion , I analyzed 
a l l seeds of three pods, taken f r o m d i f fe ren t f l o w e r s ta lks f r o m the point 
of view of t h e i r e x t e r n a l m o r p h o l o g i c a l features. Seeds have been soaked, 



p r e v i o u s l y , f o r 2-3 days, i n a m i x t u r e of one pa r t of g l y c e r i n e and two 
p a r t s of water . D u r i n g th is p rocedure the f o r m a t i o n of s l i n e , o r i t s ab­
sence was c o n t r o l l e d ; i t s e r v e d also to p r o t e c t the seeds f r o m d r y i n g out 
o v e r a long p e r i o d of t i m e . The seed-analys is f r o m the po in t of view of 
e x t e r n a l m o r p h o l o g i c a l c h a r a c t e r i s t i c s was c a r r i e d out a cco rd ing to the 
t r a d i t i o n a l method. However , owing to the s m a l l size of the seeds, I was 
compe l l ed to use a m ic ro scope w i t h the magn i fy ing scale 2. 5 x 6. 3, 6. 3 x 
6. 3 and a p r o j e c t i v e 6. 3 M F , a PRONTOR PRESS c a m e r a and ORWO N P 
15 r o l l f i l m s . 

I examined the s ize and shape of seeds of the basic species , the m o r ­
pho log ica l features of the . h i l u m region , p a t t e r n of the surface of seed 
coat (testa), that of i t s s c l e r o t i c l aye r , a l l c h a r a c t e r i s t i c s o r i g ina t ed f r o m 
the s t r u c t u r e of the seed coat pe rcep t ib le f r o m outside, too, occas iona l ly 
a spec ia l co lour o r some o ther h e r e d i t a r y m o r p h o l o g i c a l features. M y 
conv ic t i on that th i s method was employable , was s t rengthened by the de­
t a i l e d comprehens ive examinat ions of V A U G H A N and W H I T E H O U S E (1971) 
as to the s t r u c t u r e of the seed coat and f u r t h e r m o r p h o l o g i c a l features 
r e f e r r i n g to the Ror ippa species (Cruc i fe rae ) . The r e su l t s o f s i m i l a r exa­
mina t ions of C E R N Ö H O R S K Y (1947) gave me fu r the r ass is tance. 

RESULTS 

V A U G H A N and WHITEHOUSE (1971) desc r ibed the seeds of three Ror ippa 
species (R. i s l and ica , R. py^enaica and R. s i l v e s t r i s ) f r o m t h e i r e x t e r ­
n a l m o r p h o l o g i c a l features. CERNOHORSKY descr ibed four Ror ippa spe­
c ies (R. amphibia , R. aus t r i aca , R. i s l and i ca and R. s i l v e s t r i s ) on the 
bas is of the m o r p h o l o g i c a l cha rac t e r s of seeds. Consequently, i t became 
necessary to have a de sc r ip t i on of ex t e rna l morpho logy of the seeds of 
s ix Ror ippa species, e spec ia l ly i n o rde r to c l ea r up the h y b r i d f o r m s , 
and i n addi t ion to those named above, i t was wanted to descr ibe the ex­
t e r n a l m o r p h o l o g i c a l c h a r a c t e r i s t i c s of the seeds of R o r i p p a p r o l i f é r a  
H E U F F E L (1854). 

A de ta i led desc r ip t i on of the l a t t e r Ror ippa species is to be found i n a 
pub l i ca t ion of H E U F F E L (1858) among the species of the Carpathian B a ­
s in . Before enumera t ing the m o r p h o l o g i c a l features of the seeds of basic 
species, to observe the seeds of hybr ids too I compi le a table in o r d e r 
to give a su rvey of the feature categories and to c lear up the t e r m i n i e m ­
p loyed (Table 1). 



C h a r a c t e r i s t i c m o r p h o l o g i c a l features of seeds of the basic 
Ror ippa species 

R o r i p p a amphibia ( L . ) BESS. (Plate I , 1-2) 

Leng th : 1 to 1.2 m m . 
Shape: e l l i p s o i d o r o v a l , r a t he r pointed on both ends, at the a rched , op­
posi te to h i l u m t runcate , 
Sc le ro t ic l a y e r of seed coat (testa), when seen f r o m above, r e t i cu l a t ed , 
w i t h d imples . E p i d e r m i s ce l l s are less t r anspa ren t and as t h e i r h o r i z o n ­
t a l extension i s b igger than that of c e l l s below them, p resen t ing th ickened 
wa l l s i n U-shape, they a re m o s t l y r u f f l e d and adhere to l a t t e r , e spec ia l ly 
when d ry . 
Colour : b rown . 
Radicle ( r ad icu la ) : accumbent to cotyledons. 

R o r i p p a aus t r i aca (CR. ) BESS. (Plate I , 3-4) 

Length : 0. 7 to 0. 8 mm. 
Shape: rounded o r angular , near h i l u m h o r i z o n t a l l y cut off ( t runcate) , op­
posi te to h i l u m , however , i t appears to be cuspidate. 
H o r i z o n t a l extension of c e l l s of s c l e r o t i c l aye r i s among a l l R o r i p p a spe­
cies the l a rges t . T h i s l a y e r i s h a r d l y v i s i b l e because the e p i d e r m i s ce l l s 
are granula ted by o i l l i k e globules, consequently seed surface e n t i r e l y 
granulated, Side wa l l s of s c l e r o t i c ce l l s are t h i n e r than other Ror ippa 
species belonging here . Thus , common side w a l l of e v e r y two c e l l s , when 
looking at edge of seeds f o r m s an acute angle. 
Colour : y e l l o w i s h b r o w n . 
Radic le : accumbent. 

R o r i p p a p a l u s t r i s ( L . ) BESS. (Plate I , 5-6) 

A c c o r d i n g to J O N S E L L (1968) and TOMSOVIC (1969) th is is the c o r r e c t 
name of th i s taxon. 
Length: 0. 6 to 0. 7 m m . 
Shape: obovate. Near h i l u m , ob l ique ly cut off, opposi te to h i l u m pointed, 
cuspidate. 
Pa t t e rn of s c l e ro t i c l a v e r l i k e w i s e r e t i cu l a t ed , w i t h d imp le s , but meshes 
of ne twork - except ing R o r i p p a p r o l i f é r a - a less extens ion than those of 
other basic species. T h i s ne twork on the seeds of basic species, view 
f r o m above, i s h a r d l y pe rcep t ib le owing to the s l i m e content of the dotted 
e p i d e r m i s ce l l s , seed surface appears to have a v e l v e t y surface. 
Colour : d a r k e r b rown . 
Radicle ( r ad icu la ) : accumbent . 



Rorippa amphibia Rorippa austriaca Rorippa palustris • Korippa proliféra Rorippa pyrenaica Rorippa sylvestris 

size in mm. > 0.6-0.7 = 0.6-0.7 s= 0.6-07 < 0.6-07 = 0.6-07 = 0.6-0.7 

shape of seeds 

ellipsoidial spherical to angular oboval jug-like oval oval 

contours 
in the vicinity 

of hylum 

beside hylum a r c h e d horizontally cut aslant cut 

opposite hylum cut pointed pointed 

idish 

pointed 

peaked 
and tight obtuse 

obtuse 

obtii* 

cut 

pattern of J ' 

thickened and C\ ( \ 

[pigmented layer — 

of testa 

35^ 
TO 

ma 
straitly subtly roughly 

pitted-reticulate broadly reticulate pitted-reticulate pitted-reticulate pitted-reticulate pitted-reticulate 

crumpled, granulous, dotted, rippling, 

less transparent l e 8 8 transparent less transparent less transparent transparent transparent 

colour 

of seeds 
brown yellowish brown darker brown brown reddish brown 

brown, 

the border 
dark brown 





Ror ippa p r o l i f é r a H E U F F . (Plate I I , 1-2) 

Leng th : 0. 3 to 0. 4 m m . 
Shape: j u g l i k e , beneath h i l u m somewhat i n c l i n e d , p rov ided w i t h neck. Near 
h i l u m rounded, opposi te to h i l u m : pointed. Sc le ro t i c l a y e r ne t l ike covered 
w i t h s m a l l d imp le s , but meshes (co l l i cu la te bays of ne twork) here being 
the sma l l e s t : (10 to 15 urn). E x t e r i o r wa l l s of e p i d e r m i s ce l l s w r i n k l e d 
even when wet. 
Co lou r : b rown. 
Rad ic le : appear ing to be s p i r o l o b a l . 

Ro r ippa py rena i ca ( L A M . ) RCHB. (Plate I I , 5) 

Leng th : 0. 6 to 0. 7 m m . 
Shape: ova l . Near h i l u m , beak-shaped and t h i n , obtuse, opposite to h i l u m 
obtusely pointed. P a t t e r n of s c l e r o t i c l a y e r : r ough ly (more t h i c k l y than i n 
o ther species) r e t i c u l a t e d w i t h d imples . L o w e r w a l l of ce l l s of th is l a y e r 
dotted. E p i d e r m i s l a y e r t ransparent . 
Co lour : redd ish b r o w n . 
Rad ic le : f requent ly ob l ique ly accumbent to cotyledons. 

Ror ippa s i l v e s t r i s (L. ) BESS. (Plate I I , 3-4) 

Leng th : 0. 6 to 0. 7 m m . 
Shape: ova l . 
Near to ' h i l u m b lun t , opposite to h i l u m s l i g h t l y cut off. Sc le ro t i c l a y e r : 
ne t l ike w i t h d imples and i t i s pe rcep t ib le w e l l owing to the t ransparen t 
e p i d e r m i s ce l l s . H o r i z o n t a l extension of meshes (bays) agreeing b a s i c a l l y 
w i t h that of R. amphib ia . 
Co lour : b rown , but m a r g i n of seeds is bo rde red w i t h a d a r k e r , reddish 
b r o w n band. 
Rad ic le : accumbent. 
The m o r p h o l o g i c a l features of the s ix Ror ippa species also appear on t h e i r 
h y b r i d s , thus they a re he red i t a ry , namely: p u r e l y , combined or seldom 
m o s a i c - l i k e . Of course , when t r y i n g to state the m o r p h o l o g i c a l features 
of Ror ippa-seeds , a lso the immed ia t e influence of some fo re ign po l l en i z ing 
f a the r -p l an t (metaxeny) should be taken into cons idera t ion . T h i s phenome­
non has been observed by FEDOSSEJEWA (1936) also among other C r u c i -
ferae ( I . e . 79). 

But the plants examined by me d i f fe r f r o m the o ther Ror ippa specimens 
i n the same way, not only as f a r as t h e i r seeds are concerned but also 
w i t h a view to t h e i r habit . M o r e o v e r , the i d e n t i c a l m o r p h o l o g i c a l features 
of these seeds appear on Rorippa specimens o r i g i n a t i n g f r o m di f ferent 
places and f r o m d i f fe ren t years . E s p e c i a l l y conv inc ing arguments are some 
m o r p h o l o g i c a l features of h y b r i d seeds i f the parents do not occur at that 
place at a l l . F u r t h e r m o r e , the seed p ic tu res of the s t ab i l i zed hybr ids a l ­
ready present su f f i c i en t l y balanced combinat ions of species, j u s t as t he i r 
ex t e rna l appearance. I examined also a p o l y m o r p h , unbalanced, so -ca l l ed 
t r a n s i t i o n a l R o r i p p a - h y b r i d wi th unal te red habit . Such a habit has been 
saved only by vegetat ive propagat ion (by shoots) But these plants had 



some specimens also wh ich have come up f r o m seeds; these specimens 
d i f fe red f r o m the m o t h e r - p l a n t even i n t h e i r appearance. The seeds of 
these l a t t e r plants d id not show the whole s p e c t r u m of the m o t h e r - p l a n t . 
Thus, i t m a y be concluded that even the e x t e r i o r m o r p h o l o g i c a l charac ­
t e r s of seeds of such plants are inheren t , i . e. h e r e d i t a r y . The pheno­
mena ment ioned p r e v i o u s l y show at the same t i m e the fact that i n the 
case of R o r i p p a species, wh ich are able to i n t e r b r e e d eas i ly , i t i s ne­
cessary to examine not only the habi t of the h y b r i d plant , o r the seeds 
of severa l plants of the same type, but also the way of p ropaga t ion and 
populat ion of the respec t ive plants . 

Iden t i f i ca t ion of Ror ippa hyb r id s , on the basis of the ex t e rna l 
m o r p h o l o g i c a l cha rac t e r s of t h e i r seeds 

Ror ippa barbaraeoides (TAUSCH 1840 sub. N a s t u r t i o ) C E L A K 1874. 

Syn. : R o r i p p a x a s ty l i s (RCHB. 1832 sub N a s t u r t i o ) 
RCHB. 1 9 3 8 / S O Ô 1968. 

As a l ready mentioned, BORBAS (1878) has de te rmined this h y b r i d f o r ­
m e r l y as R. amphibia x s i l v e s t r i s and l a t e r (BORBAS 1879a) as R. aus­
t r i a c a x s i l v e s t r i s . Even TOMSOVIC when he r e v i s e d our co l l e c t i on of 
Rorippas stated that i t i s a h y b r i d of R. amphib ia x s i l v e s t r i s . ( TOMSO­
V I C 1969). A c c o r d i n g to SOO's synopsis the sa id Ror ippa specimen is a 
m i x t u r e (hybr id ) of Ror ippa i s l and ica x s i l v e s t r i s , a s t ab i l i zed h y b r i d (SOO 
1968). When compar ing the seeds of the m o r p h o l o g i c a l l y i d e n t i c a l d r i e d 
plants i n the H e r b a r i u m of the Bo tan ica l Depar tment , co l l ec ted at var ious 
places at va r ious dates, i t can be stated, that these hybr ids show without 
exception r a t h e r balanced combinat ions of the features of seeds of Ror ippa  
amphibia , Ror ippa aus t r i aca and Ror ippa s i l v e s t r i s . Thus , the said Ro­
r ippa spec imen evolved by a t r i p l e h y b r i d i z a t i o n , and since i t has hecome 
independent and constant, i t may be cons idered as a hybridogenous spe­
cies. The seeds of R o r i p p a barbaraeoides have some m o r p h o l o g i c a l fea­
tures of R. amphibia , R. aus t r i aca and R. s i l v e s t r i s r e spec t ive ly : name­
l y : g rea te r shize, c a r a c t e r i s t i c s of h y l u m of R. amphibia ; as w e l l as the 
shape and the granulate surface of h y l u m reg ion , the side w a l l s of the 
sc l e ro t i c l a y e r ce l l s of the R. aus t r i aca seeds which wa l l s are espec ia l ly 
w e l l v i s i b l e under g r e a t e r magn i f i ca t ion , s t i c k i n g out l i k e t h o r n and f o r ­
m i n g an acute angle mee t ing each other; the shape and h y l u m reg ion and 
the i r d a r k e r m a r g i n a l s t r i p e of R. s i l v e s t r i s seeds. On the seed p ic tu re 
of this species not one of c h a r a c t e r i s t i c features of R. i s l and i ca (resp. 
pa lu s t r i s ) i s found. 

F o r i l l u s t r a t i o n purposes , I wish to give three seed p i c tu re s of Ror ippa 
barbaraeoides TAUSCH (Plate I I , 6-7) in two enlargements . And for c o m ­
para t ive purposes in o r d e r to eas i ly d i sce rn the features enumerated above 
I enclose the seed p i c t u r e s of three o ther s t ab i l i zed hybridogenous spe-



cies: R o r i p p a repens BORB. (R.' amphib ia x s i l v e s t r i s ) (Plate I I I , 1); Ro-
r ippa hungar i ca BORB. (R. amphib ia x aus t r i aca ) (Plate I I I , 4) ; and Ro­
r ippa e r y t h r o c a u l i s BORB. (R.. amphib ia x p a l u s t r i s ) (Plate I I I , 2). As the 
seed p i c t u r e o f Ror ippa repens shows, i n the combina t ion of species the 
features of R. aus t r i aca- type are not p resen t , i t i s the cha rac te r of R_. 
s i l v e s t r i s w h i c h p r e v a i l s : i t s shape r a t h e r widened below, the h i l u m r e ­
gion i s not a rched but r a t h e r obtuse, and on the m a r g i n there i s a da r ­
k e r s t r i p e ; on the seed p i c t u r e of R. hunga r i ca the m o r p h o l o g i c a l features 
of seeds of R, s i l v e s t r i s are not present ; f i n a l l y , as to the seeds of R_. 
e r y t h r o c a u l i s , the features of R. p a l u s t r i s are combined, these l a t t e r fea­
tures cannot be observed on the seeds of R. barbaraeoides ( I ment ioned 
only the m o r p h o l o g i c a l features v i s i b l e on the photos. ) 

R o r i p p a a r m o r a c i o i d e s T A U S C H (sub Nas tu r t i o 1840) 

Syn. : R. x a r m o r a c i o i d e s (TAUSCH 1840 sub N a s t u r t i o ) FUSS 1866. 

T h i s taxon i s m o s t l y cons idered to be a h y b r i d of R. aus t r i aca and R,, 
s i l v e s t r i s . However , ne i the r BORBAS (1879a), nor F R Ö H L I C H (1914) has 
unequivoca l ly a f f i r m e d th i s , w h i l s t P O L A K (1880) was i n c l i n e d to take i t 
for a h y b r i d of R. aus t r i aca and R. p a l u s t r i s . F R Ö H L I C H said on ly that 
i t i s " p r o b a b l y " a h y b r i d of R. aus t r i aca and R. s i l v e s t r i s . On the r a t h e r 
s i m i l a r seeds of Ror ippa a r m o r a c i o i d e s , the c h a r a c t e r i s t i c features of 
R. aus t r i aca and R. s i l v e s t r i s can be observed, namely ; the shape of 
seeds and that of the h i l u m reg ion , the d a r k e r m a r g i n of seeds and the 
t h o r n - l i k e p r o j e c t i o n of the th ickened c e l l - w a l l s on the m a r g i n s (Plate I I I , 
3). 

These features a re s t i l l m o r e e x p l i c i t on the l i k e w i s e s i m i l a r seeds of 
Ror ippa t e r r e s t r i s TAUSCH, also found i n the Carpathian Bas in (Plate I I I , 
5). A c c o r d i n g to BORBAS (1897), these l a t t e r Ror ippa p lan ts , r e g a r d i n g 
t h e i r m o r p h o l o g i c a l features , a re the h y b r i d s of Ror ippa aus t r i aca and R. 
s i l v e s t r i s . On the other hand, on the seeds of the specimens of Ror ippa  
a r m o r a c i o i d e s to be found i n our co l l e c t i on also the features of Ror ippa 
p a l u s t r i s (shape and seed surface) can be pe rce ived i n va r i ous combina ­
tions (Plate I I I , 3). The re fo re also R o r i p p a a r m o r a c i o i d e s seems to be a 
s t ab i l i zed hybridogenous species of t r i p l e h y b r i d o r i g i n i n such a degree, 
that there i s i n ou r co l l ec t i on a t a l l R o r i p p a specimen (No. 70, 106), 
co l lec ted near Nagyenyed, T r a n s y l v a n i a , together w i t h R. a r m o r a c i o i d e s , 
in an abandoned d i tch of the r i v e r M a r o s , but i t has been de te rmined as 
N a s t u r t i u m suba rmorac io ides ( N a s t u r t i u m barbaraeoides x a r m o r a c i o i d e s ) 
C S A T Ó et S IMK. (Plate I V , 1). The seed p i c t u r e represen ts the features 
of R. au s t r i a ca and R. s i l v e s t r i s m o r e d i s t i n c t l y and v i s i b l e , w h i l s t the 
features of R. amphib ia and R. p a l u s t r i s are shown i n an e n t i r e l y new 
combina t ion . A t the same t i m e , i t i s c h a r a c t e r i s t i c both fo r the s i m p l e 
p r i m a r y h y b r i d s and fo r the m i x t u r e of hybr idogenic species that t h e i r 
seeds are of va r ious s ize and shape, and there are many s t e r i l e and even 
d i s to r t ed seeds among them. 



Ror ippa k e r n e r i M E N Y H A R T H 1877. 

T h i s Ror ippa species has been found by M E N Y H A R T H near Kalocsa " i n 
p r a t i s s i c c i s abunde sa i s i s " . He recognized i t as an independent species 
( 1 . c. 39-40). BORBAS (1879a), however , expressed his doubt r e g a r d i n g 
th i s specimen. He could not t e l l whether i t was a constant a lkal ine o r 
m a r s h y species of the Hungar ian L o w l a n d (1 c. 4 3a). L a t e r BORBAS 
co l lec ted the same species near Budapest, on the meadow R á k o s m e z ő , on 
swampy ground, i n the soc ie ty of R. s i l v e s t r i s , R. aus t r i aca and R. a m ­ 
phib ia , and even together w i t h a n o m á l i s ( fas t inat io and ch loran th ia ) ( I . e . 
64). 

BORSOS (1951), S O Ó - J Á V O R K A (1951) and SOO (1954, 1966, 1968) de­
s c r i b e d this species always as a Ror ippa s i l v e s t r i s ssp. k e r n e r i ( M E N Y H . 
et BORB. 1878) SOO, al though M A R K G R A F (1960) did not accept the ex­
p e r i m e n t a l proofs of BORSOS (1951). J O N S E L L (1964) wro te the f o l l o w i n g 
about th is p lant : " I t seems, however , v e r y doubtful whether th is species 
should be. main ta ined o r to be inc luded i n R. s i l v e s t r i s BORSOS 1951" 
( I . e . 205). But i n 1968, he was a l ready i n c l i n e d to cons ider i t probable 
that i t i s an ecotype of R s i l v e s t r i s on a lka l ine ground ( I . e . 96) The 
type-spec imen of M E N Y H A R T H (holotype) No. 197, 995, and seve ra l i s o ­
types, as w e l l as many specimens co l l ec ted near Budapest by BORBAS 
are found i n the H e r b a r i u m of the Bo tan ica l Depar tment . On the seeds of 
M E N Y H A R T H ' s type-spec imen (Plate I V , 3) i t i s v e r y w e l l pe rcep t ib le , 
that our plant is a new, r a the r balanced combina t ion of Ror ippa aus t r i aca  
x s i l v e s t r i s x p a l u s t r i s . I t m a y be cons idered as an independent, h y b r i d o ­
genous species. 

On the ha l f of the seeds of the R. k e r n e r i specimens, co l lec ted by B O R ­
BAS near Budapest, the features of the R. amphibia seeds come f o r w a r d , 
p robably as a r esu l t of the i n t e r b r e e d i n g of the two species o c c u r r i n g t o ­
gether at the same place. In the case of the other seeds the features of 
R. s i l v e s t r i s and R. p a l u s t r i s p r e v a i l , so the seeds are of s m a l l e r s ize . 
A l s o the plant i t s e l f i s t a l l e r and s t ronge r than the specimens co l l ec ted 
by M E N Y H A R T H (Plate I V , 2). F u r t h e r m o r e , M E N Y H A R T H ' s d r i e d plant 
which he named " s i l v e s t r i s f o r m a e " agrees e n t i r e l y w i t h Ror ippa h o r t o -
b á g y e n s i s SOÓ (R. k e r n e r i x s i l v e s t r i s ) (Plate I V , 4) , not only in v iew 
of t he i r habit but also i n v iew of t h e i r seeds. Both are near to R. s i l ­
v e s t r i s . Studying the Ror ippa co l l ec t i on of the Museum, TOMSOVIC de­
t e r m i n e d th is species as a h y b r i d of R. s i l v e s t r i s . The examinat ion of 
the seeds of PRODAN's type - spec imen (1914) (No. 79, 287), i . e, R o r i p p a  
k ü l l ö d e n s i s PROD. (Plate I V , 5) shows that the plant is a h y b r i d of R. 
k e r n e r i x amphibia . PRODAN's h y b r i d , w i t h i t s m i g h t y s t r uc tu r e , t h i c k 
and hol low s tem, the shape of the leaves and w i t h i t s seeds d i f fe r s ba­
s i c a l l y f r o m the specimens of R. k e r n e r i . 



S U M M A R Y A N D CONCLUSIONS 

M y examinat ions invo lved only the basic R o r i p p a species and some mos t 
contestable Ror ippa hyb r id s f i r s t o f a l l w i t h a v iew to the ex t e rna l m o r ­
p h o l o g i c a l features of t h e i r seeds. The s ta tements and r e s u l t s r e g a r d i n g 
the seeds and the na ture of p lants were c o n t r o l l e d by the study of the 
p lants habi t . Ne i the r the v a r i e t i e s nor the f o r m s were taken in to account, 
a l though w i t h a v iew of some supp lemen ta ry data i t may be supposed that , 
i n some way, the h y b r i d i z a t i o n took p a r t i n t h e i r f o r m a t i o n too. 

A m o n g the Six basic species of the Ror ippa genus the seeds of the auto­
gamous Ror ippa p a l u s t r i s are a l m o s t i den t i ca l w h i l s t those of the o ther 
species p robab ly owing to t h e i r a l logamous r ep roduc t ion and f requent ly 
secondary occur rence , somewhat d i f f e r f r o m each other. On the o ther 
hand, on basis of the seeds, a l so the fact can be stated that w i t h i n th i s 
genus, i n addit ion to the s o - c a l l e d hybridogenous, s t ab i l i zed species, there 
are f u r t h e r unbalanced hyb r id s . These are not yet s t ab i l i zed , thus p ropa ­
gate cons tant ly t h e i r race in a vegetat ive way only. I f they occur alone, 
they m a y separate and create the so -ca l l ed " s w a r m of h y b r i d s " i n the ge­
ne ra t i ve way, j u s t as the p r i m a r y hybr ids o r by i n t r o g r e s s i v e r e - c r o s s ­
ing. The Ror ippa hyb r id s I examined f i r s t of a l l on basis of t h e i r seed 
p i c t u r e s , p roved to be double o r t r i p l e h y b r i d s . The s ingle specimen of 
N a s t u r t i u m subarmorac io ides (N. barbaraeoides x a r m o r a c i o i d e s ) CSATO 
et S IMK. was examined as c o n t r o l . A c c o r d i n g to other authors (BORBAS, 
J A V O R K A , TOMSOVIC, F R Ö H L I C H etc). I t h ink that the f o l l o w i n g hyb r id s 
are double, s t ab i l i zed hybr id s , thus, independent hybridogenous species: 
R o r i p p a repens BORB. (R. amph ib i a x s i l v e s t r i s ) , R o r i p p a hungar ica 
BORB. (R. amphibia x aus t r i aca) , Ro r ippa t e r r e s t r i s T A U S C H (R. s i l ­
v e s t r i s x aus t r iaca) and Ror ippa e r y t h r o c a u l i s BORB. (R. amphib ia x pa­
l u s t r i s ) . 

The f o l l o w i n g ones are equal ly hybr idogenous , s t ab i l i zed species , but w i t h 
a v i ew to t he i r compos i t ion , o r m o r e c o r r e c t l y , to t he i r o r i g i n , they a re 
not double hybr ids but i n oppos i t ion to e a r l i e r s tatements , t r i p l e h y b r i d s : 
R o r i p p a barbaraeoides TAUSCH (R. amphibia x s i l v e s t r i s x aus t r iaca) , 
R o r i p p a a r m o r a c i o i d e s TAUSCH (R. s i l v e s t r i s x aus t r i aca x p a l u s t r i s ) , 
and R o r i p p a k 'e rner i (R. aus t r i aca x s i l v e s t r i s x pa lu s t r i s ) . Thus this l a t ­
t e r p lan t is not a subspecies of Ror ippa s i l v e s t r i s (L . ) BESS, but i t i s 
an independent hybridogenous species . Th i s i s p roved also by the fact that 
i t can be c rossed w i t h R. amphib ia (Ror ippa k ü l l ő d e n s i s P R O D , or w i t h 
R. s i l v e s t r i s ) (R. h o r t o b á g y e n s i s SOO). The f o r m s of R o r i p p a k e r n e r i 
M E N Y H . co l lec ted by BORBAS seem to be a p r i m a r y c r o s s i n g namely 
w i t h R o r i p p a amphibia . 

I t can be concluded that any ana lys i s of the popula t ion, any h o r t i c u l t u r a l 
o r c r o s s i n g exper imen t , any c y t o l o g i c a l examina t ion of R o r i p p a specimens 
has to be preceded, in addit ion to the diagnosis of t he i r habi t , also by an 
ana lys i s of the e x t e r n a l m o r p h o l o g i c a l features of t he i r seeds. J O N S E L L 



(1968) i n his Ror ippa monograph to emphasized that "s tatements i n f o l l ­
owing r e f e r , unless o the rwi se stated, to N o r d i c and B r i t i s h m a t e r i a l only 
and are not n e c e s s a r i l y appl icable to e. g. C e n t r a l European p l a n t s " (1 . 
c. 112). Ne i the r can the fact be i n t e r r e v e l a n t that J O N S E L L never succe­
eded i n r e - c r o s s i n g the a r t i f i c i a l h y b r i d s of R. amph ib i a whi le i n the case 
of s e v e r a l spontaneous h y b r i d s he reached r e su l t s e a s i l y ( I . e . 40). 

RADICS F . : Rorippa (Cruciferae) fajok és hibridek azonosítása magvaik 
külső alaktani sajátságai alapján 

V i z s g á l a t a i n k csak a R o r i p p a - t ö r z s f a j o k r a é s n é h á n y l e g i n k á b b v i t a t o t t Ro-
r i p p a - h i b r i d r e t e r j ed tek k i , m i n d e n e k e l ő t t a magva ik k ü l s ő a lak tani s a j á t ­
s á g a i a l a p j á n . T e r m é s z e t e s e n a m a g v a k r ó l levont é s e n ö v é n y e k t e r m é ­
s z e t é r e v o n a t k o z ó m e g á l l a p í t á s o k a t az i l l e t ő n ö v é n y h a b i t u s á n a k a d i a g n ó ­
z i s á v a l i s e l l e n ő r i z t ü k . 

E v i z s g á l a t o k b a nem vontuk be a R o r i p p a - f a j v á l t o z a t o k a t ( v a r i e t a s ) é s - fo r ­
m á k a t , b á r n é h á n y k i e g é s z í t ő adat a l a p j á n f e l t é t e l e z h e t ő , hogy a h i b r i d á -
l ó d á s ezek k é p z é s é b e n i s v a l a m i l y e n m ó d o n k ö z r e j á t s z i k . 

A R. - n e m z e t s é g hat t ö r z s f a j a k ö z ü l az autogam R o r i p p a p a l u s t r i s magva i 
majdnem te l jesen e g y f o r m á k , m i g a t ö b b i fa jé , b i z o n y á r a a l l o g a m gene­
r a t í v s z a p o r o d á s m ó d j u k é s gyakran s z e k u n d é r e l ő f o r d u l á s u k m i a t t k i s m é r ­
t é k b e n k ü l ö n b ö z n e k e g y m á s t ó l . V i s z o n t a Ro r ippa -magvak a l a p j á n az i s 
m e g á l l a p í t h a t ó , hogy e n e m z e t s é g e n b e l ü l az un. h i b r i d o g é n á l l a n d ó s u l t 
fajokon k í v ü l á l t a l a m un. " á t m e n e t i h i b r i d n e k " (unbalanced h y b r i d s ) neve­
zett h i b r i d e k i s vannak, m e l y e k m é g nem á l l a n d ó s u l t a k , i l l e t v e v á l t o z a t ­
l anu l csak v e g e t a t í v m ó d o n ter jeszkedhetnek. Ha e g y e d ü l fo rdu lnak e lő , 
g e n e r a t í v m ó d o n é p p ú g y , m i n t az un. p r i m e r h i b r i d e k i n t r o g r e s s z i v v i s z -
s z a k e r e s z t e z ő d é s e i , un. " h i b r i d - r a j " - t k ü l ö n i t h e t n e k e l . 

A v i z s g á l t R o r i p p a - h i b r i d e k fő leg a m a g k é p e i k a l a p j á n k e t t ő s , h á r m a s h i b ­
r idnek b izonyul tak . A z un. N a s t u r t i u m s u b a r m o r a c i o i d e s (N. barbareoides 
x a r m o r a c i o i d e s ) CSATO et SIMK. egyet len p é l d á n y á t csak e l l e n ő r z é s k é p ­
pen vontuk be a v i z s g á l a t b a . M á s s z e r z ő k k e l (BORBAS, JA VOR K A , T O M -
SOVIC, F R Ö H L I C H , stb. ) m e g e g y e z ő e n k e t t ő s , á l l a n d ó s u l t h i b r i d e k , t e h á t 
öná l ló h i b r i d o g é n fajok a k ö v e t k e z ő k : R o r i p p a repens BORBAS (R a m p h i ­
b ia x s i l v e s t r i s ) , Ro r ippa hungar ica BORB. (R. amphib ia x aus t r iaca) , 
Ror ippa t e r r e s t r i s T A U S C H (R. s i l v e s t r i s x aus t r i aca ) é s a R o r i p p a e r y t h -
rocau l i s BORB. (R. amphib ia x p a l u s t r i s ) . Sz i n t én h i b r i d o g é n á l l a n d ó s u l t 
fajok, de az ö s s z e t é t e l ü k , helyesebben a k e l e t k e z é s ü k sze r in t - az eddigi 
m e g á l l a p í t á s o k k a l e l l e n t é t b e n - nem k e t t ő s , hanem h á r m a s h i b r i d e k a Ro­
r ippa barbaraeoides T A U S C H (R. amph ib ia x s i l v e s t r i s x aus t r i aca) , a Ro­
r ippa a r m o r a c i o i d e s T A U S C H (R. s i l v e s t r i s x aus t r i aca x p a l u s t r i s ) é s a 
Ror ippa k e r n e r i (R. aus t r i aca x s i l v e s t r i s x p a l u s t r i s ) . T e h á t ez u tóbbi 
n ö v é n y nem alfaja a R o r i p p a s i l v e s t r i s ( L . ) BESS, -nek, hanem ö n á l l ó h i b -



r i d o g é n fa j , a m i t az i s b i z o n y í t , hogy k e r e s z t e z ő d h e t p l . a R . amph ib i a -
v a l (Ror ippa k ü l l ő d e n s i s PRODAN) vagy a R. s i l v e s t r i s - s z e l (R h o r t o -
b á g y e n s i s SOÓ), stb. P r i m e r k e r e s z t e z ő d é s n e k l á t s z a n a k BORBAS-nak 
p e s t k ö r n y é k i Ror ippa k e r n e r i M E N Y H . a l ak j a i , m é g p e d i g a R. amph ib i a -
va l . 

A f e n t i e k b ő l k ö v e t k e z i k , hogy a Ror ippa-egyedek p o p u l á c i ó - e l e m z é s é t , k e r -
t i é s k e r e s z t e z ő k i s é r l e t e i t , c i t o l ó g i a i v i z s g á l a t a i t - habi tusuk d i a g n ó z i ­
s á n k i v ü l - magva ik k ü l s ő a laktani e l e m z é s é n e k i s meg k e l l e l ő z n i e J O N -
S E L L (1968) R o r i p p a - m o n o g r á f i á j á b a n okka l h a n g s ú l y o z t a , hogy "States-
ments i n fo l l owing r e f e r , unless o the rwise s tated, to N o r d i c and B r i t i s h 
m a t e r i a l only and a re not neces sa r i l y appl icable to e. g. C e n t r a l European 
p lan t s " ( I . e . 112). T o v á b b á az sem lehet k ö z ö m b ö s , hogy J O N S E L L - n e k 
p l . R. amphib ia m e s t e r s é g e s h i b r i d j e i e s e t é b e n a v i s s z a k e r e s z t e z ő d é s 
sohasem s i k e r ü l t , m i g n é h á n y s p o n t á n h i b r i d é k ö n n y e n ment ( I . e . 40). 
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E X P L A N A T I O N OF P L A T E S - Á B R A M A G Y A R Á Z A T 

Plate I . 
F i g . 1. - R o r i p p a amphib ia , 6. 3 x 6. 3 (No. 226, 133). - F i g . 2. - R o ­
r ippa amphib ia , 16 x 6. 3 - F i g . 3. - R o r i p p a aus t r iaca , 6. 3 x 6. 3 (No. 
355, 647) - F i g . 4. - R o r i p p a aus t r iaca , 16 x 6. 3 - F i g . 5. - Ror ippa pa ­
l u s t r i s , 6. 3 x 6. 3 (No. 70, 219) - F i g . 6. - Ro r ippa p a l u s t r i s , 16 x 6. 3 

Pla te I I . 
F i g . 1. - Ro r ippa p r o l i f é r a , 6 . 3 x 6 . 3 (No. 198, 421) - F i g . 2. - R o r i p p a 
p r o l i f é r a , 16 x 6. 3 - F i g . 3. - Ro r ippa s i l v e s t r i s , 16 x 6. 3 (No. 254, 
925) - F i g . 4, - Ror ippa s i l v e s t r i s , 6. 3 x 6. 3 - F i g . 5. - Ror ippa p y r e -
naica, 6.3 x 6.3 (No. 198, 414) - F i g . 6. - Ror ippa barbaraeoides , 2. 5 x 
6.3 (No. 225, 266) - F i g . 7. - Ror ippa barbaraeo ides , 6 . 3 x 6 . 3 (No. 197) 

P la te I I I . 
F i g . 1. - Ro r ippa repens, 2. 5 x 6. 3 (No. 259, 268) - F i g . 2. - R o r i p p a 
e r y t h r o c a u l i s , 2. 5 x 6. 3 (No. 357, 832) - F i g . 3. - R o r i p p a a r m o r a c i o i ­
des, 2.5 x 6.3 (No. 70, 950) - F i g . 4. - Ro r ippa hungar ica , 2. 5 x 6. 3 
(No. 329, 957) - F i g . 5. - Ror ippa t e r r e s t r i s , 6. 3 x 6. 3 (No. 329, 955) 
- F i g . 6. - Ror ippa k e r n e r i , 2. 5 x 6. 3 (No. 197, 995) 

P la te I V . 
F i g . 1. - Ro r ippa suba rmorac io ides , 2. 5 x 6. 3 (No. 70, 106)- - F i g . 2. -
Ror ippa k e r n e r i , 2. 5 x 6. 3 ( R á k o s m e z ő near Budapest, B o r b á s No 70, 
235) - F i g . 3. - Ror ippa k e r n e r i " s i l v e s t r i s - f o r m a e " f r o m M e n y h á r t h , 
2. 5 x 6. 3 (No. 70, 282) - F i g . 4. - R o r i p p a h o r t o b á g y e n s i s Soó, 2. 5 x 
6. 3 (No. 198, 232) - F i g . 5. - Ror ippa k ü l l ő d e n s i s P r o d . , 6. 3 x 6. 3 (No. 
70, 286) - F i g . 6. - Ror ippa k ü l l ő d e n s i s , 16 x 6.3 
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