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Arabis hirsuta Complex from Czechoslovakia

Chromozémové pocty nékterych zastupcit komplexu Arabis hirsuta z Gzemi
Ceskoslovenska

Romana Czapik and Irena Novotna

Czarig R.1) et I. Novorni?) (1972): Chromosome numbers of some representatives
of the Arabis hirsuta complex from (zechoslovakia. — Preslia, Praha, 44 :1—6.
-~ Chromosome numbers are given of Arabis planisiliqua (Prrs.) Ruicnexs., 4. sa-
gittate (Burrorn.) DC., A. hirsuta (l.) Scor. s. str. and A. hornungiana SCHUR from
14 localities in Bohemia, Moravia and Slovakia. In A. planisiliqua and A. sagittata
16 somatic chromosomes were found, in 4. Airsuta s. str. — 16 and 32, in A. hornun-
giana — 32. In addition some of their natural diploid, triploid and tetraploid hybrids
were also examined. — 1) Department of Plant Cytology and Embryology, Institute of
Botany, Jayellonian University, sw. Jana 20, Kratiw, Poland. 2) Botanical Institute,
Czechoslovak Academy of Sciences, Prihonice near Praha, Czechoslovakia.

Four spocies from the Arabis hirsuta complex were the object of the present
studies: 4. planisiliqua (PERS.) Ruicunens., 4. sagittata (Burtorn.) DC.,
A. hirsute (L) Scop. s, str. and A. hornungiana Scaur. The examined plants
belonged to the natural populations from some Bohemian, Moravian and
Slovakian localities. The plants were collected chiefly during our common
field work in 1969 and the karyological data concerning this material are
published here for the first time. 1t should be added that some plant material
from five localities among 14 mentioned below was examined by us before
and the results were included into one of the previous papers (CzAPIK et
NovorNA 1967a, 1969; NovorNA et Czaprir 1971). However, taking into
account some problems connected with the sympatric occurrence of taxa
(KrASterskyY et Novorni 1962) and their cytological differentiation it
seemed to be worth reprating the investigations there in the second season.
In mixed populations interspacific hybrids were found and if it was possible
their chromosome numbers were also determined. The discovery of natural
whrids between 4. sagittata and A. planisiliqua was most interesting. They
were known from our experiments only (Novor~A et Czarix 1971) and their
occurrence in nature is very significant.

Methods

The chromosome numbers were dstermined on mitoses in flower buds of plants originating
exclusively from natural habitats. The buds were fixed mainly in nature; in three cases only the
fixation was mad> in the exparimental field in Prihonice (the resp. plants were cultivated there
from seeds collected in the wild and one individual was transplantod from the locality in the state
of a rogette). The percontage of unstained pollen was established on fixed material by using the
aceto-carmine test. A total 500 pollen grains were counted for each plant in the squashes prepared
from unopened anthers of two flowers just before anthesis. Several plants were fixed from each
population. The numbeor of examined individinals depend-d chiefly on the existence of the ma-
terial suitable to the evtological examination at the time of collection and was not connected with
the number of individuals within the population. The voucher specimens are deposited in the
Botanical Department of the National Museum in Praha (PR), Czechoslovakia.
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Results and discussion

The main results of the karyological examinations are presented in the
Tab. 1 where the chromosome numbers of plants from the particular popu-
lations as well as the number of examined individuals are given. The data
were obtained from somatic metaphases. In addition meiosis was observed
in PMCs of single tetraploid plants of 4. hirsuta s. str. from Silickd planina
(two localities) and Cingova hora. The examination of the Il division con-
firmed the chromosome numbers of these plants known from the somatic
cells. The chromosome pairing was found in the plant from Silickda planina
above Gombasek. Apait from regular formation of 16 bivalents in some
PMCs from 1 to 4 quadrivalents could be observed among chromosome pairs
(cf. also Czarix 1971). The I division was also observed in PMCs of a specimen
of 4. sagittata from Silicka planina above Jovice and in addition the I meta-
phase was found in the macrospore mother cells of a plant of A. sagitlata
from Zadielskd dolina and A. planisiliqua from Cingova hora. The pairing
wag regular in diploid plants and 8 bivalents could easily be counted
(P1. 1T : A).

The degree of male sterility was checked in all plants recognized as natural
hybrids. It amounted to 100 9, in the tetraploid hybrids between 4. hirsula
s. str. and 4. hornungiana as well ag in the triploid hybrlds between A. hirsuta
s. str. and A. planisiliqua or A. sagillala. As an exception 789, of unstained
pollen grains were found in the sample of one triploid individual from
Silickd planina above Jovice determined as a hybrid. Thus this plant was
characterized by the highest degree of the male fertility among triploids
examined till now by us (0—49, in the previous investigated triploid hybrids,
cf. Czarik 1971; Novor~NA et Czarix 1971). The diploid natural hybrids
between A. planisiligua and A. sagittala showed dead pollen ranging from
45 to 819, in the present material (Pl. II: G). It should be mentioned that
from 14 to 979, of unstained pollen grains was found in hybrids obtained
after experimental crosses of these species (NovoT~A et Czapix 1971).

Information concerning the origin of material and some further details is
given below. The list of localities is ordered according to their geographic
position from the West to East (Tab. 1).

Origin of plants and their chromosome numbers

1. C. Bohenia: middle part of the Elbe valley, N. of the town Sadské, sandy ground along
the bank of the river Elbe, e. 178 m a. s. 1. Coll. authors 13. VI. 1969, Monospecific population
of A. hirsuta s. str. Five tetraploid plants were collected. The same number was previously found
in the cultivated material originating from this locality (CzaPtR et NovornA 1969).

2. Moravia: Moravian Karst, southern slope of the hill Smréni jeslo, N, of the village Vilémo-
vice near the town Blansko. Coll. authors 27. V. 1969. This monospecific population of A. hirsuta
was also examined by T. Novotna in 1964 and 1968. Fourteen examined plants were tetraploid,

3. 8. Moravia: hills Pavlovské vrehy near the town Mikulov, slope SW. of Mt Dévin. Seeds
coll. A. CnrrrovA and M. Lworski, 1968, A. sagittaio plants cultivated in the experimental
field in Priahonice, 1969, Four specimens labelled no 225/1 — 4 were diploid. It should be men-
tioned that A. Chrtkova collected herbarium specimens from this locality in 1962, In her ma-
terial we could determine A. sagiitata, A, hirsuta and their hybrids.

4. SW. Slovakia: the vicinity of the village Vigiiové, Eastern slope of the eastle hill Cachtice
near the town Nové Mesto nad Vahom. Secds eoll. T, Tov&ovre, 1968, A. sagittata plants eulti-
vated in the experimental field in Prithoniee, 1969; most of them r(-mr\d in the state of rosettes in
tha,f season. One plant examined was diploid.

W. Slovakia: 1. of the village Oméenic near the town Trendéianské Teplice distr. Trenéin,
Qt)uﬂxr rn slope of the hill Baba. ¢. 370 m a. «. 1. Coll. T. NovornA 30, TTT. 1970, One plant A. hirsuta
s. str. trangplanted to the f,\pmnrwhtul field proves to be tetraploid.
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Tab. 1. — Chromosome numbers (2n) of investigated plants (in brackets numbers of examined individuals are given)

l Species ‘ Interspecific hybrids between
Localities : ; :
o Apla A Al Eli i anﬁl.iliézg. anflLAh .z;;la. zmzl1 A’”:aq ; anjl4 .Ah.l;e.ur. |
7

. Sadské ; = = 32 (5) - - - - -
. Smrénf jeslo i — — 32 (14) = ! = — — -
3. Pavlovské vrchy - 16 (4) — i = ‘ — — . —
. Cachtice — 16 (1) = ; — — - ‘ — —
5. Omsenie - — 32 (1) = = = | - .

. Verndr — — 32 (5) 32 (1) - — i - 32 (2)
. Hranovnica 16 (2) ~ 2°() | — — 24 (1) \l - _ -
. Cingova hora 16 (8) . 32(14) | — _ _ [ . x _
. SmiZany 16(2) |16 (1) |32 (9) - 16 (4) 24 ("1) -
. Ostry vrch — = 32 (17) ‘ - — - ; - -
. Silickd planina above Gombasek — e 32 (14) { — — — . o
. Silickd planina above Jovice — 16 (14) 32 (28) E 32 (1) = | - 24 (3) —
. Zadielskd planina = 16 (8) 32200 @ — ~ I P - [ _
— = 16 (1) | — = = » - -
. Zadielskd dolina — 16 (5) 32 (1) i — | - - . _




6. (. Slovakia: Eastern border of Nizke Tatry Mts., near the Vernar railway station. Coll.
authors 1. VI. 1969. Mixed populations of A. hirsuta s. str. and A. hornungiana. In five spe-
cimens of A, hirsuta s. str. and one A. hornungiana the tetraploid chromosome number was found.
The same chromosome number for both taxa and their natural hybrids from this locality was
published previously (Czarrik et NovornA 1969, NovorNA et Czarik 1971). No hybrids were
found by the authors in 1969; Tab. 1 gives chromosome numbers of natural hybrids from the
authors’ collection of the year 1966.

7. C. Slovakia: Nizke Tatry Mts.. at the bus stop “Hranovnické jezero’” near the village
Hranovnica. Coll. authors 1. VL. 1969. This year seven tetraploid plants of A. hirsuta s. str. were
found. It should be emphasized that the occurrence of mixed populations of A. kirsuta s. str. and
A. planisiliqua as well as of the natural hybrids between these species was detected there by
Klastersky and Novotna in 1963. Tho karyological data for 4. planisiligua (2n — 16) and
mterspecitic hybrid (2n = 24) in the Tab. 1 concern the collection of the season 1963. The chro-
mosome number of A. planisiliqgua from this locality was published previously (Czarix et No-
vOTNA 1967a).

8. (. Slovakia: Stratenskd hornatina Mts., southern slope of the hill Cingova hora on the
river Horndd. Mixed populations of A. kirsute s. str. and A. planisiliqua were found here for
the first time by L. Klastersky and I. Novotnd in 1962. Fourteen plants of A. hirsuta s. str.
collected by the authors 4. VI. 1969 were tetraploid, eight specimens of A. planisilique - diploid
(PL IE - I).

9. (. Slovakia: Stratenska hornatina Mts., slope of the hill along the river Horndd, e. 480 m
a.s.l., SW. of the village Smizany. Mixed populations of A. hirsuta s. str., 4. planisiliqua and
A. sagitiata. Coll. authors 4. VL. 1969. Nine plants of A. hirsuta s. str. (20 = 32), one plant
of A. sagittata (2n — 16) and two plants of A. planisiliqua (2n -~ 16) were examined. In addition
diploid and triploid hybrids were found there. Twenty four chromosomes were counted in a hybrid
between A. hirsuta s. str. and one of the diploid species (A. planisiliqua or A. sagiitate) which
could not be recognized morphologically in a natural hybrid (ef. NovornA et (‘zarik 1971). Four
hybrids between A. planisiliqua and A. sagitlata had 16 chromosomes (PL I, 1L TT: ¢, H) like
their parental species.

10. C. Slovakia: Slovenské Rudohorie Mts., limestone quarry on the top of the hill Ostry
vreh, e. 760 m a.s.l., above the village Novoveskd Huta near the town Spisska Nova Vos. Coll.
authors 1. VI. 1969. 17 specimens of A. hirsuta s. str. were tetraploid. The same chromosome
number was established for cight plants in 1966 (Czarik ot Novorwi 1969). In both years only
A. hirsuta s. str. was found in this locality. It is worth mentioning that Klastersky and Novotng
noted the occurrence of mixed populations of A. hirsuta s. str. and A. sagittata there in 1961.

11. S. Slovakia: Slovakian Karst, the plateau Silicka planina above the village Gombasek.
Coll. authors 29. V. 1969. Fourteen plants of A. hirsuta were checked; they were tetraploid. In
1963 Klastersky and Novotna collected four plants in this locality which had distinetly lower male
and female fertility and were labelled as “A. hornungiana?”’. The progenies of these individuals
were cultivated in Pruhonice and showed a wide range of variability in their morphological
features as well as in their fertility. The whole population was characterized by an early period
of vegetation. For this reason the plants collected by us in 1966 could not be fixed and the material
was collected repeatedly in 1969, All specimens were identified as A. hirsuia s. str. but among
them morphological types approaching A. hornungiana were also found. We supposed that the
existence of mixed populations of A. hirsuta s. str. and A. hornungiana is highly probable in this
locality,

12. S. Slovakia: Slovakian Karst, the plateau Silickd planina, pasture above the village
Joviee, e. 550 m a.s.l., Coll. authors 2. VI, 1969. Mixed populations of numerous representatives
of A. hirsuta s. str. and A. sagittata and single individuals of A. hornungiana were found. In

26 speeimens of A, hirsuta s. str. the number 2n = 32 was determined (PL T1: B, C, D), in 14 plants
of A. sagittata — 2n = 16 and in one plant of A. hornungiana — 2n — 32, In addition 3 hybrids

between A, hirsuta s. str. and A, sagittata with 2n == 24 were examined karyologically. In 1966
a slight degree of karyological differentiation was found there in A. hirsuta s. str. for which
2n - 16 and 32 was published (Czarix ot NovorNA 1969). A. sagittata occurred in a small number
of fruiting individuals unsuitable for fixation at that scason and it was not examined karyo-
logically. That was the reason why the material was supplemented by new colleetion in 1969,
Tt also scemed desirable to enlarge the material in view of the fact that the third species -
A. hornungiana collected there previously by Klastersky and Novotna could not be found by
us in 1966.

13. S. Slovakia: Slovakian Karst, western part of the platoau Zadiclskd planina near the
Jablonovské saddleback. Mixed populations of A. hirsuta s. str. and A. sagittata. Coll. authors
30. V. 1969, Kight diploid plants of A. sagitteta, in addition to 20 tetraploid specimens and one

4



diploid individual of A. hirsuta s. str. could be examined. In 1966 only single representatives of
both species were collected.

14. S. Slovakia: Slovakian Karst, Zadielskd dolina valley, e. 350 m a.s.l. Southern slope of
the valley near the village Zadicl. Mixed populations of A. hirsuta s. str. and A sagittata. Coll.
authors 30. V. 1969. The chromosome numbers - 2n = 32 in one plant of 4. hirsuta s. str.
and 2n =- 16 in five plants of A. sagittata, could be determined.

General remarks

The present results are a further contribution to the karyology of the four spe-
cies from the Arabis hirsuta complex in Czechoslovakia. The first data from this
area were published by the authors (CzapPik et NovorxA 1967a, b; NovoTnA
1962; NovoTNA et Czaprk 1971) and Misi¢Ek (1967). In our previous papers
we have reported the number 2n = 16 for 4. planisiliqua, 2n — 16 and
exceptionally 2n = 24 and 32 for 4. sagillata. One chromosome number
only — 2n = 32 was given for 4. hornungiana (Czarix et NOVOTNA 1969,
Musi¢Ex 1967). On the other hand, 4. hirsula s. str. was found to be cyto-
logically differentiated; in adult plants cytotypes with 2n = 16, 28, 30
and 32 were revealed; the aneuploid numbers were also found in young
seedlings (NovornA 1962). The present karyological data are in accordance
with our previous results as well as with the data from the literature (cf.
BurpeET 1967; CzAPIK et NovornA 1967: Trrz 1966, 1969; MATVEIJEVA et
TroHONOVA 1969; 2n = 16 for A. planisiligua under the synonym A. gerardii
Brss). However, the number 2n = 8 published by Burpur for A. hirsula
s. str. and discussed by Trrz (1969) was not found in our material.

The interspecific hybrids studied in the course of the present studies had
the ploidy levels known for the natural and experimental material (NovoT~NA
et Czarik 1971). Triploid hybrids were found within mixed populations of
A. hirsuta s. str. and A. planisiliqua or A sagittata, tetraploid — A. hirsuta
s. str. and A. hornungiana. diploid — A. plammhqun and A. sagillata*.
Kspecially interesting were mixed popl.ﬂatl(ms in Smizany where three species
were growing in the close neighbourhood: 4. hirsuta s. str., A. planisiliqua and
A. sagittata and triploid and diploid hybrids occurred. Such populations are
especially suitable for the studies of the introgression and the degree of mutual
crossability of taxa. In addition the occurrence of natural hybrids between
A. planisiliqua and A. sagittala confirmed that they arose and survive also
in nature, not only in experimental conditions.

The karyological differentiation of the examined species was not much
pronounced in the material fixed in 1969. For instance the diploid number
2n = 16 was noted only once in a plant of 4. hirsula s. str. from Zadielskd
planina; this eytotype was found by us in 7 plants from various localities in
1967. It is worth mentioning that in the present material two-years-old plants
prevailed. It is highly probable that the cytological aberrants of the complex
are badly adapted to the environmental conditions or at least less frequent
among the biennial plants.
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1970); the hybrid was collected in a natural habitat in Austria.



Souhrn

PredloZené vysledky jsou daldim prispévkem ke karyologii ¢tyt druhtt komplexu Arabis
hirsuta z uzemi Ceskoslovenska. Karyologickd diferenciace jednotlivyeh druhii je rtiznd. Jednot-
nym poctem chromozdému se vyznacéuje predevsim A. planisiliqua (2n = 16), a také A. hor-
nungiana (2n = 32) (srv. téz MisiceEx 1967). U 4. sagittata jsme vedle poctu 2n = 16 nalezly
jen vyjimecnd 2n == 24 a 32 (Czaprik et NovorNA 1967). Naproti tomu A. hirsuta . str. se vyzna-
¢uje votsi diferenciaci; u dospélych rostlin byly zjistény nasledujici eytotypy: 2n = 16, 28,
30, 32 (Czarik et NovorNA 1969); v piedloZené praci 2n = 16, 32. Aneuploidni pocty byly také
nalezeny u mladych semenackia (NovornA 1962). Pocet 2n = 8, publikovany pro A. hirsuta
BurpureEMm (1967), jsme v nagem materialu nenalezly. Vznik a piedevsim vyskyt cytologickych
aberantd zdvisi pravdépoedobné na vnéjsich podminkach. Stupen ploidie u mezidruhovych
kiizenct byl stanoven jak u kifZenet piirozenych, tak i umélych (NovornA ot Czarix 1971).
Shrneme-li vysledky diivéjsi a v predloZené praci, je ziejmé, Ze triploidni kiiZeneci byli zjisténi ve
smisenych populacich druhti A. hirsutu a A. planisiligua nebo druhtt A. hirsuta s. str. a A. sagittata,
tetraploidni pii spoleéném vyskytu druhtt 4. hirsuta s. str. a A. hornungiana, diploidni v piipadé
sympatrie druhu A. planisiliqua a A. sagittata. Na lokalité JZ od SmiZzan byla nalezena smiSend
populace tii druha, A. hirsuta s. str., A. sagittuta a A. planisiliqua a vedle nich — podle o¢ekd-
vani — krizenei: triploidni ktizenee z kombinace tetraploidni 4. hirsuta s jednim ze dvou di-
ploidnich druhu (4. planisiliqua nebo A. sagittata) a dale diploidni kfizenci z kombinace uve.
denych diploidnich druht. Diploidni ktiZence jsme znaly dosud jen z pokusnych kiizeni; zjisténi
jejich prirozeného vyskytu je dilezitym poznatkem. Analyza zminéné slozité populace dava
nové perspektivy nagemu studiu kiizitelnosti a mo#nosti introgrese uvnitit komplexu 4. hirsuta.
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Plate 1. Natural diploid hybrid between A, planisiliqua and A, sagittata from the mixed
population in Smizany [coll. 4. VI. 1969, (S 32 (PR), Czechoslovakia]; scale in em. Photo:
K. Grecor,

R.Czapik and I. Novotna: Chromosome Numbers of Some Representatives of the
Arabis hirsuta Complex from Czechoslovakia
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Plate 11. A: Eight hivalents in the diakinesis of A, sagittata: B, (': somatic metaphase of
A. hirsuta s. str. (the same plate, 2n 32): D:owell developed pollen grains of a teteaploid
A, hirsuta s, streo: 15, F:ohybreid between AL hivsuta s, stee and AL sagittata (the same  metaphase
plate, 2n 24): G: pollen grains of a diploid hybrid between A, planisiliqua and A, sagittala;
H: somatic metaphase of a hybrid between AL planisiliqua and AL sagittata (2n 16): I: somatie
metaphase of A, planisiliqua (2n 16). A I: plants from Silickd planina above Jovice:
G H: from Smizany: |: from Cingova hora. G oand D 300, the others 2000). I’hoto:

R. Czarik.

R. Czapik and I. Novotna: Chromosome Numbers of Some Representatives of the
Arabis hirsuta Complex from Czechoslovakia
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