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ABSTRACT

Chromnsome numbers are reported for 19 collections representing 16 Asiatic Potenfitfe taxa. The frst
chromosome Tecords are reported for P. desertorum BUNGE var. amavatensis WOLY (20 = 28), P. fstiva SOJAR
(2a = 28), P. grffthii HOOK [ subsp. beativaisii {CARDOT) SOIAK (20 = 42), P. micropetala D. DON subsp.
bryssitects (SOIAK) MESICEK et SOJAK (2n = 14), P. mollissima 18HM, (2n = 28), P. moorcruftii WALL, cx LEBM,
@2n = 4%), 2. multicaudis BUNGE (2n = 14), I*. [x] omissa SOJAK (2n = 35, 36, 70} iund F. stenjukovieni OVCZ. ex
KOCZX. (26 = 14). Counts differing from thosc previously recorded are given {ur P. algida SOIAK (20 = 56) and
P. flageliaris WILLD. ex SCHLECHT. (2n = 42). Chromoesome numbers of the foliowing species were confirmed:
P. Ixj agrimonioides BIER. (25 = 42), P. phinensis STR. in DC. (2n = 14), F. fragmicides L. (2n = 14), P. tincaia
Trzv. (2n = 14) and P. sericea L. (2n = 28). Taxonomy is briefly discussed. A new combination P. micropetoia
D DON subsp. #yssitecia (SO1AK) MESICEK ol SOIAK stuk. nov. is proposcd.

INTRODUCTION

The sampling of chromosome numbers in-such genera as Pofentilla, in which an apomictic
mode of reproduction is often prominent and species or their cormplexes share a high abiity
to cross mutoally, is urdoubtedly less important than in groups comprising karyologically
discrete units. Nevertheless there seem to be two types of specics in Potentifla. The first are
uniform in their ploidy level throughout their distribution area. The others form complexes
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in which almost each population or cven cach individual has a different chromosome
rumber. With regard 1o the first group the sampling concerned appears to be of some value.

The chromosome ¢bservations were made on mitosis in rcot tips of young seedlings or in
top meristems of mature plants. Smear slides were prepared from materal treated by
p-dichlom-benzene, fixed in the standard AAA solution and stained with lacto-propionic-
~orceine.

Complete sets of voucher specimens have been deposited in the herbarium of the
National Muserm ir Prague (PR).

RESULTS

This report presents chromosome numbers for 19 popalations representing 16 Asialic taxa
of Potentilia. The results are listed in Tab. 1.

Tabic 1. Chromosome sumbers of the taxa cxamined and localities of voucher specimens. H, & H, = I. HALDA
and J. HALDOVA, 8. = J. SOJAK (eollectars).

Taxen 2n Locality Voucher
P. %] agrirnoniotder BIEG. 42 Tadzhikistan, Pamir: ad fontes H & H sn,
rivi Ali€ur, ad pagum Ak-zoo; 15/8, 1992
ca 5000 m; 37935, T390
2. algida SOJAK 56 Tadshikistan, Pamir: in pratis H. & H. 5.,
prope paguint Alitur; 9/8, 1991
ca 1460 m; 37748, 73725,
56 ibidem H & H.sn,
18/8, 1992
L. chinensis SER. ia DC. 14 China, Yunnan: distr. ¥ikiang, S sn,
ad pagum Daju; in pratis; 20/7, 1990
1500 m; 27918, 100°15°.
F. desertorisn RUNGE 28 Tadzhikistan, Pamit: ad margines H.& H.sn.,
ver. grmevatensis WOLF merid. glacies "Fedienko” supra 2)/7,1991
pagum Jazgulem;
ca 4000 m; 38930, 72”15,
28 Tadrzhikistan, Pamir: in pratis H, & H, 5,
prope pagum Matravn; 14/8, 1992
2000 m; 38012, 7135,
P. festiva SO1AKX 28 China, Yunoan: ad pedem S.s.n,
orient. mt. Yuolongshan 227, 19%)

prope pag. Baishui (distr.
Likiany; in prats;
3150 m; 27°05°, L0215,
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Tuzom 2n Locality Voucher

F. fiagellaris WILLD. ox SCHLECHT. 42 Mongolia bor.: declivia montis S. s,
Bogd-ol prope opp. 15/8, 1990
Ulan-Bator; in pratis;

1800 m; 47°51°, 106°57".

P. fragariides L. 14 Mongolia bor.: in pratis prope S.s.n,
flumen Selenga prope opp. 16/8, 1990
Suche-Bator;,
ca 500 m; 50°16°, 106°08".

P. gifftthii HOOK. £ 42 China, Yannan: ad marginem S. 8.,
subsp. deauvaisii (CARDOT) bor.-oriert. oppidi Likiamy; in 20/7, 1990
SO1AK pineto; 2660 m; 26954, 100°15.

B Yneaic TREV, 14 China, Yunnan: ad pedem arient. S.sn,

mt. Yulongshan prope pag. Baishm 22/7,19%0
{distr, Lkiang); in pratis:
3150 m; 27°05, 100P1S.
13 Nepal: Laungtang G. ¢t 5. MIEHE 5.1,
1986

P, miicropetala D. Do 14 China, Yunnan: ad pedem orient. N.sn,
sthsp. byssifests (SOJAK) mt. Yulongshan propc pag. Baishui 25/7, 1990
MESIZEK et SQFAR (distr. Likiung); in prais;

3100 m; 205, 100015,

P maodlissimg LEAM. 28 Tadzhikistan, Mt. Gissarskij chr.; H. & H. s,
inicr pagos Varzob et Kabuoty; 28/8, 1992
locis graminosis;

1200 m; 38957, 63°517,

P. mooveroftil WalL, ex LEHM, 42 ‘Tadzhikistan, Pamir: ad fontes H. & H. sn.,
riv. Alidur; n prato alpino; 15/8, 1991
ca 5000 m; 37°3F, 73°3Y.

P. puuiticauiis BUNGE 14 China bor.: in pavimento plateac S. s,
in centro opp. Peking; 14/8, 1950
39955, 116925,

P, [s} omissa SOJAK 35, Sibiria merid.: Jocis graminosis S.s.n,

56, in oppido Irkutsk; 18/K, 1990
) ca 50Q m; 52918, 1(M°tS",

P, serivea L., 23 Mongoiia bor.: declivia saxosa S.sn,
mont. Bogd-(l ad merid. versns 1¢/8, 1990
ab opp. Ulan-Bator;
1R m; 477517, 106957

2. stemjukoviczii OvVeZ, ol KOCZK. 14 Tadzhikistan, Pamir: in valle H. & H. 5.0,
rivi Alitur; in pratis alpinis; 18/8, 1992

ca 4000 m; 3735, 7373,
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DISCUSSION

P. [X] agrimoninides BIEB. 2n = 42
(= P. pensylvanica L. x . sericea 1)

The chromosome mumber reported here pravides a conflirmation of our previous records
fourd in plants from Mongolia (MESICER and SCIAK 1992).

P. glpida SOJIAK 2n =56
Syn.: £. sericate WOLF non GREENE

In our opinion, P. algida is a rather primitive species of hybrid origin derived from the
crossing of P. usiatica (WorF) Juz. (= sect. Chrysanthae) and P. hololeuca Borss. ex LEHM.
{= scct. Pensytvamicae). The former putative parent has yet been found to comprise e
cytorypes: a hexaploid with 2n = 42 (CHEVIaISvA 1976, Tadzhikistan) and a decaploid with
2n = 7¢ {GUINOCHET and LEFRANC 1981, Tadzhikistan). The latter species. is hexaploid with
Zn = 42 (MRSICEK and SoIAK umpubl,),

P. algidz occurs rather frequently in the Central Tian-Shan, the Pamir-Alay region and the
northeastern part of Afghanistan (Vakhan). In its gencral appearance it most resembles
some mzmbers of the section Lipskyanae Cauvt. (espedially P. darveazice Juz. ex BOTscH.,
2n = 14, CHrvTATEVA L), hut dilfers from them most distinctly by its thickened stigmas
which are much broader than the apical parts of the styles.

Two other species are of 2 similar habit: P. holopetala TUrcZ. emend. SOJAK and
P. turgaica SoIAX (P. eremica WOLF non CoLviLLe). P. hélopetala is derived by hybridizatian
of £ argentea L. with P. chrysantha VREV.; it is distributed in Scuth Siberia and the [ormer
Soviet Middle Asia. P. turguica occurring thronghuout the South Ural region seems to be a
derivative from the crossing of P. lungipes LEDEB. and P. argentea L. Both the species,
howevwet, are easily distingnished from P. algida by their rich inflorescences, smaller sepals
ard petals and parrow epicalyx-segrnenis.

The octoploid number of 2n = 56 found in cur two samples of P. algida is not in
accordance with the only previous record for the species. CHEVTATEVA {l.c.) reported the
hexaplaid count of 2n = 42 for her piants collected in Tadzhikistan.

F. chinensiy SER. in DC. 2n =14

This sirikingly isolated species has no near relative within the section Pensybanicae. It
seemns to be remotely related to the Japanese P. nipponica WOLF (2n = 28, SHIMOTOMAIL
1929, MESICER and SOJAK 1966). Its relationships to those South Siberian representatives,
which resemble P. chinensis in their genera! uppearance, vemain obscure. The species s
distribnted almost throughout China (from the line Gansu-Yunnan eastwards to the Pacifie
and as far North as to the Amur R.), extending to the adjacent areas of eastern Mongotia and
the Russian Far East, but is also found it Taiwzn and Korea, P. chinensis is vory variable but
118 variatior is tuxonomically insignificant because it is very much influenced by differeat
envirommental factors.
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The chromosome number reported here provides a confirmation of twi previous records
(SHnoTOMAL 1928, MESICEK and S0JAK 1966). The diploid chromosome number has been
found in no other species of the section Pensyhanicae as yet in the Altayan-Mongolian area
which appears {0 be its centre of arigin.

P. desertorum BUNGE var. anavatensis WOLF 20 =28
Syn.: P. amavatensis (WorF) Juz.

F. deserrorum is a distinctive and isolated species (sect. Rivales) which appears to cause
little texonomic difficulty. It is morphologically entirely uniform in the northern part of its
rarge (South Siberia, Mongolia). In contrast there is more variation within its populations
distributed in Tadzhikistan and Kashmir, The low and sparsety glandulose forms with smatler
and more densely pilose leaves are dominant in this area. WoLF (1908) descrited them as
F. d. var. amavatensis. JUZEPCZUK aud oiher Russian botanists tend to treat them as a distinet
species F. amavatensis. However, our field observations as well as transplantation
experiments suggested that the diffcrent characters of those alpine popuiation are very much
influenced by envirommental factors. In addition there occur continuously numercus
ictermediates between the alpinz populations and the plants from lower hahitats. The two
taxa do not differ in their chromosome number. For that reason we follow WOLF's
conception,

The same mumber of 2n = 28 was earlicr reported by MEsicer and SolAK (1969) for
F. d. var, typica from Mongclia and by GUumocHET and LEFRaNC (1981) for plants from
Tad7zhikistan: Shakhristan { = var, armavatensis 7).

F. festiva SaIAk 2n =28

The range of this recently described species extends frorm Nepal to Yunnan. Even though
P, fewtiva is undoubtedly a close relative of P. lireata TREV. ex REICHENE. (2n = 14), the two
are morphologically as well as karyologically distinct. With respect to some of its characters
P. festivee may be regarded as 2 primitive derivative of hybridizstion between P. lineata and
P. leuconota D. Don.

Ne chremosome number has yet been reported for the species.

P. flagetlaris Wi LD. ex SCHLECHT, 2n =42

The northern limit of the distribution area of P flugellaris extends from southwestern
Siberia (ca 80° E) to Yacutia and Vladivostok; the sauthern boundary ranges from Gansu to
Shandong, P. flugelluris is closely related o P. reprans 1. (2n = 28, 42) and to the Chinese
P. hemsieyang WoLF. Whereas the ranges of P. flagelluris and P. reptans arc not in contact,
those of P. flagellaris a P. hemslepana overlap in northern China but both species are here
easily to be distinguished.

Our connt of 2n = 42 is not in accordance with the only previous record for the species.
Sogcrovskala, Prosatova and Rupyka (1985) reported the diploid number of 2n = 14 for
plants collected in Primorye (Viadivostok).
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P. fraparioides I 2n =14

This Asiatic species is morphologically uniform throughout Siberia. Only the populations
from the Far East (Ussuri R, Korea, Japan) show more variation especially in their
hairiness. We consider the taxom with two leallet pairs to be a related distinet species
P. togasii OHWI.

The section Fragarioides contains ca 7 species; its variation is ceniered in the Far East.
The section has an isolated position within the genus. It seems to be more closely related to
the section Potentilla but it is yet not clear which of them may be considered as more
pritmitive.

The same number of 2n = 14 has been previously reported by SHMOTOMAI (1929),
KrocuLrvic (1978) and ProsaTova and SoxoLovskasa (1981) for plants from the Sayan
Mts. and the Far East. MaLIK's (1965) record of 2n = 56 scems to be doubtful:

F. griffithii HOOK. {. subsp. beauvaisii (CARDOT) SOJAK . n=42

The Sino-Himalayan P. griffithii shows an extremely wide range of variation especially in
Yunoran. The plants used for the present study represent a homogeneous population with two
pairs of leaflets tornentose beneath and belong to subsp. hemevaisii (CARDOT) SOIAK. As their
leaflets are sparsely hairy on the upper surface they resemble var, reficuluta (FRANCHET)
SOIAK but their veinlets beneath are whitish (concolor).

P, griffithii, P. leschenaultiana SER. in DC. (an codemic of the South-Indian mountains),
and the Sino-Himalayan species F. comcolor ROLFE, P. gerardiana 1oL, sl and
P. spodiochlora SOJAK constitute a peculiar group within the section Pensylvanicae which
shares some very unusual characters (e.g. not dilated stigmas, morphologically not
distinguished from the apical parts of the styles as well shallowly toothed leaflets). In this
respect the aggregate P, griffithéi shows some telationships to the aggregatc P. argyrophylla
WaLL. ex LEHM.

No chromosome number has previously been reported for P griffithii. SUBRAMANIAN
(1587) found 2n = 28 in P. Jeschenaultiana SER,

P. lineata TREV, 2n = 14
Syi.: P. fulgens WaLL. ex Hook £, P. siemersiana LeuM, P. splendens WaLL. ex D. DoN

Thke Sino-Himalayan 7. lineata is a peculiarly distinct species, and ope not readily
confounded with any member of the genus. It belongs undoubtedly to the most primitive
representatives of the section Pentaphylioides TAUSCH (Ansering GAUDIN). P. linzata appeats
to e almost invariable. Perhaps it may be considered as an ancestor of two other primitive
species, P. polyphylla WalL. ex Lenm, and P pyenophylla SOJAR, and also of two derived
species, P. interruptz YU et Lr and P. festiva SOJAK (2n. = 28).

The chromosome number presenied lere is in accordance with IKEDA's (1989) record
found in plants collected in the Himnalayas and published under the name P. fislgens WALL. ex
Heoor £ Parav (1935, 1939) reported the -number of 2n = 28 fur plants of garden origin
which he identified with P. splendens LEaM. and 2n = 56 for garden collcctions determined
by hiie to be P. fulgens. Finally, SHARMA {1970) reported the number of n = 14 under the
name P. fulgens.



MESICEK AND SOJAK: CHROMOSOME NUMBERS OF ASIATIC POTENTILL4 SPECIRS 443

P. micropzetala D). DON subsp. byssitecta (SOJAK) MRBSICEK et SOIAK,

comb. et stat. nov. 2n = 14
Bas.: Sibbaldia byssitecta SOIAK Preslia 42: 184, 1970
Syn. of the species: Sibbaldia potentilioides CAMBESS., S. albifolia WALL.

. micropetala is a very primitive and taxonomically isolated species with a character
combination of the genera Potentilla and Sibbaldia. 1t has five stamens and lateral styles like
Sibbaldia, but bears anthers with two thecas and pinnate leaves with crispate hairs like
Potentilla. In our opinion the anther construction is to be regarded as a more important
character than the number of stamens (which is variable in the tribe Pozenrdleae) For that
reason we assigned P. micropetaln to the genus Potentilla.

Two geographical races may be distinguished in P. micropetala. The subsp. micropetala has
light yellow-green or yellowish petals and is distributed from Fakistan to Nepal. The subsp.
byssitecta ranges from Nepal to Yunnan and Sichuan; ils petals are deeply orange in vivo and
purple in the herbarium. The taxonomic position of another related taxon which has been
recently described under the name Sibbaldia phanerophlebia YU et LI remains somewhat
obsenre. Tt dosely resembles the subsp. micropetala by the colour of its petals and the
hairiness of its leaflets but it cannot be reliably identified with subsp. micrepetaia 1ill the
taxonomic importance of the hairiness of petioles (long, horizontal spreading hairs) of
Sibbaldia phanerophiebia is confirmed.

There exists no species within the genera Porenrilla and Sibbaldia whick conld be regarded
as at léast remotcly related to P. micropetala.

No chromosome nurnber has previously been reparted for the species.

P. mollissima LEAM. 2n =28
Syn.: P. komaroviaa WoLF, P. lipskyana WOLF

P. mollissima has usually been assigned to the section Persicae (WoLF) Juz.; that
classification is based essentially on only ane character - length of styles. With respcct to its
narrow stigmas and cnspa.te hairs on the lower surface of its leaflets, we think it is better to
fclude F. mollissima in the section Lipskyanae CHEVT. This section comprises S species
distributed in Tadzhikistan and in the adjucent regions of Turkmenistan, Iran and
Afghasistan. P. mollissima is very closely related to P. darvazica Juz. ex BoTscH. (20 = 14,
CHEVTAJEVA 1976). The specific status of both the taxa is now well supported by differences
in their ploidy level

No chromosorae information has previously been published for P. mollissima.

P. meorcroftii WALL. ex LEHM, 2n =42
Syn.: P. glauca CAMBESS., P. orientalis Juz.

The P. bifurca complex has generally been regarded as comprising cne or at most two
species in the past. In his reclassification of this group, Juzerczuk (1941} recoguized it to
comsist of five distinet species. The plants with adpressed hairiness on petioles and stems
were divided by him into a steppe species P orentalis Juz. and a mountain taxon
P maor"roﬁiz' WALL. ex LErM. The second of the present guthors has had chance to observe
taz two in Kazakhstan and found without any doubt that the high steppe individuals with
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oblong bifid leaflete are connected by a continuous series of intermediates with low
mountain plants bearing ovate-elliptic leaflets with entire margins. For that reason we do not
recognize P orientalis as a distinct specics. On the contraty, our field observations in
Mongolia suggested that P. moorcroftii with adpressed hairiness cannot be identified with
P Eifurca 1. s. sir. (spreading hairs). P. moorcrofiii is the only representative of the P. bifurca
complzx in the area ranging from Turkey fo Himachal Pradesh (cf. SOJAK 1988).

The P. bifurca complex constitutes a homogeneous primilive graup which is regarded as a
section Bifurcae (WoLF) GROSSH. or a subgenus within Porentille L., or even a distinct genus
Schiistophyliidium (IUZ, ex FEDOROV) IKONN.

The hexaploid chromosome nember of 2n = 42 is here reported for P. moorcroftil tor the
first iime. Two different mimbers have been published under the name P. orientalis Juz.;
GUINOCEET and LEFRANC (Lc.) found 2n = 56 in plants frorm Tadzhikistan and MAGULAIEV
(1979) recorded 2n = 48 in a collection from tiie Caucasus. Both the records are to be
referred to P. moorcroftii. P. bifurca L. s. str. proved 1o be octoploid with 2n = 56 (Porov
1633, 1939; MEstEK and SOJAE 1969, Mungohiz; GUNOCHET and LEFrRanc 1981, Irkntsk);
however, KrasnoBorov (1676) recorded the diploid number of 2a = 14 in plants collected
in the Western Savan,

P. multicaulis BUNGE 2n = 14

This incouspicuous and polymerphic species is distributed in North China ranging from
Qinghai to Liaoniog and southwards to Sichuan and Ilenan. It has generally been overlooked
in the past and is oftcn confused cven at the present time, It most closely resembies P. sericea
L., P. plurijuga HAND,-Mazz, or the low forms of P. chinensis SER. in habit, but it is not
dosely related to them and - with its nearest relative P. phonosa YU et Li (extending from
Xizang 10 Sichuan and Gansu) - constitutes a distinct group within the seclion Pensvivanicae.

P. mudlricaulis exhibits a wide range of variation in hairiness on the lower surface of the
leaflets and in the length or width of their lobes. Whitish tomentose leaflets with crispate
hairs or, in contrast, green leaflets with straight pubescence may occur even in the same
individual. In the section Pensylvunicue such a type of variation often indicates that the
species originated by interspecific hybridization. In the diploid P. multicaulis, however (he
‘possibility of hybrid origin seems to be almost excluded.

No chromosomal information has yet been published for the species.

P. {x] omisse SCIAK 2n = 35,56, 70
(= P argentea L. x P. multifida L)

P. [x] ornissa appears ta be a late derivative of bybridization between P. argenies L. (sect.
Terminales Beck) and P. multifida L. s. str. (sect. Pensydvanicar POEVERL.). Experimental
evidence for that conclusion lics recently been provided by So1ak (1987). Unfurtunately, no
cyiological analysis of the experimental plants was made. In general, P. argenfea comprises
predomuinantiy four cytotypes (2n = 14, 28, 42, 56) and 7. rultifida s. str. proved to be
tetraploid {MESICEK and SoJAK 1992). P [x| omissa originated apparently in the southern
part of Central Siberia from whence it becomes often introduced along railways and
teanspori routes ranging eastwerds to Viadivostok In the western Siberia P. {X] omissa may
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easily be confused with P. [x] ungarensis M. Por. This morphologically similar species,
however, has been derived by hybridization of P. argentea L. with P. tergeming SCIAK.

No chiromcsome number has previously been reported for P. {x] omissa. The sample
examined was raised from seeds coliected in the wild and comprised mostly pentaploid
individuals (8 plants). More detailed analysis wus made in the progeny of one mother plant
which produced twa categories of seeds differing in thair size. The “small" seeds provided
seedlings with 2n = 54, the "large” seeds were decaploid with 2n = 70.

P. sericea L. 2n = 28

Tetraploid und hesaploid pupulations have yet been found in P. sericea (GUINCCHET and
T Erranc 1981, MASICEK and SorAk 1992). The former are disaibuted in northern Mongolia
and southern Siberia (the Sayan Mts,) whercas the latter occur in southern Mongolia (the
Cobi Altay). The plants examined here were raised from seeds collected near Ulan-Bator
and represent the typical form of P. sericea.

P. stenjukoviczii Ovez. ex Koczx. 2n =14

The plants examined very much resemble P, [x] agrimonioides BIEB. in the pubescence and
shape of the leaflets, petioles and sepals. They differ morphologically ouly in the shape of
their styles and stigmas. P. stanjukoviczii has very narrow styles especially in their apical
parts, with stigmas + 0.1 mm broad. In P. [x] agnmorlr)lde.s the apical parts of the styles are
rather thickened, bearing broader siigmas {+ 0.15 mm). Although the morphological
difference described i is siender it seems to be very constant and is also well supportad by the
different pleidy level of the specics concerned, For that reason P. stamjukoviczii can be
regarded as a distinet species.

In addition, the two species differ appa:ently in their origin. P. [x] agrimonioides s
undoubtedly  stable hybrid species derived from the crossing of P. pensylvanica L. and
P. sericea 1. P. stanjukoviczii .also appears to be a derivative from a similar hybrid
combination in which one putative parent, i.c. P. sericea, has been 1eplaced by P. seongarica
Bunan in LEDED, P. sericea and P. soongarica are near in their habit and morphology and
their hybrid derivatives with . persylvurrica are hardly to be reliably distinguished.

F. stanjukoviczii occurs exclusively in Pamir. P. [x] agrimonioides is widespread In South
Siberia, Mongolia and in all mountain systems from Turkey to the Ifimalaya and Scuth
Tibet.

No chramosome information has been previously publisked for £. stanjukoviczir as well as
for one of the putative parents P. spongarica. P. pensylvanica is known to be entirely
tetraploid throughout Asia. However, diploid strains of P. pensylvanica have been recently
found in New Mexico (WARD and SPELLENBERG 1988); in addition, the clusely related
FP. lasiodonta RYDR, (= P. finitima KOHLI et PACKER) is a further diploid representative of the
P. pensylvamica complex in Canada and the ).S.A. As the primary evolation centre of
P. pensylvanica i apparerily to be found in Asia we suppose that diploid populations of
P. pensylvanica have also occurred in this continent. Such primitive forms were engaged in
the hybrid origin of P. stanjukoviczii,
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Prari 21 KRARULCOVA AND JAROLIMOVA: ECOLGGY OF TWO CY TOTYPES OF BUTOMUS UMBELIATEIS 1.

OSTRY 2n =26

A B C D
- e _"_..3_.
i! 'i lt. sm i ‘4“ ‘
SAT : E ?': *

BV B A ww

St-t _
F
83— —uo
m - st
BREZNO 2n =39
' : Vo
F W W R u B F ~ ( 4
WA RGO ne T
™ ]
t .‘ ¢.
¢ D " o
A
-.-'-.-_.-._.— i
sm m 3
£ | —
TR AT A AR e e eeil—
st-t
F
-."'._ - ‘.‘_-_.".'_
m-st

Scmatic metaphases of diploid (20 = 26) and triploid {2n = 39) Bufomus umbellatis. Six groups of chromosomcs
arc designated A - F, their chromosome morphology is characterized according to LEVAN et al. (3964).
Scales = 10 gm.



