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Chromosome Studies in Mongolian Plants 

Chromoz6move pocty mongolskych rostlin 

Josef Mesfcek1 and ~Tifi Soj ak2 ) 

1\h~sf(; EK ,J. f't .J. RoJ.\K (1H72): Chromosome studies in Mongolia11 plants. - Pnislia, 
Praha, 44 : 334 --- 358. -·-- Chrornosom e numbers are report;ed for 41 collections of 
J\fongolian plants represen t ing 34 Rpecies. The first chromosorne records a.ro reported 
for the genera A noplocnryum, Donf.o8temon and H a,plophyllnrn, and the followin g 
2 ~~ species: A conogonum angu13t ·~foli1lm (2n = 20), A noplocaryurn compres8um (2n = 

,-- 23, 24), . 18trnyalu8 rnel1'lotoirles (2n ,.,.--- 16), A. tcnuis (2n = 48), A :ryris hybrid a. 
(2n = 18), Ba,l'Jsia dasyphylla (2n 18), Herteroa macrocarpa (2n = Hi, 17), Donto
sternon crassijolius (2n cc- 14), D. i ntegr~fol·i ·us (2n °= 14), D. scnilis (2n =-'" 28), l!Jcldnops 
gmelinii (2n ~ 2G), Ei·olhurn stephania.num (2n ~ lG), E. t·ihetonum (2n ~-- 18), Jlaplo 
phyllum dauricum (2n -~ 18), LyC?:um ruJhc111:cum (2n --, 24), Parieto.ria micrantha. 
(2n o:-~ 16), Pega,mmi nigellastrum (2n ''"" 24), Plctntago rninuta (2n = 10), Pt1:lotriclmrn 
tenuifolium (2n "'"' 88), ScaJn:osa. comosa (2n ~·- 16), ,S'cutellaria tuvensis (2n = 22) , 
,";,'enecio prfrei (2n ~ 48), Tr(J,gopogon tmchycarpus (2n = 12). Counts differing from 
thm~e previously reported are g ive n for Career arnellii (2n = 40), L espedeza dahurica. 
(2n '~' 40, 42) and S tipa 8·ihirica (2n ~-=-' 22, 2:~). Chromosome numbers of the following 
taxa were confirmed: Acroptilon re7Jens (2n = 26), A rist?:da heyrnannii (2n = 22), 
Chloris virgata (2n = 20), L i mosella aquaiica (2n ,,_"' 40), Rhaponticurn un~florurn 
(2n ~"" 26), Tillaea aqu.atica (2n = 112) and Urtiw cannabina (2n ,- 02). Karyotyp es 
aro given for B erteron macrocarpa, Chloris virgcita, Donloslemon ·integnJoliws, Echhwps 
grnelinii, Erodium stephanicinum, E . l1:betf.inum and Plantago rninuta. -· · A new species 
Hibes media.tum M1:,s . et So.L.\K (2n =" 16) is described. The hybrid origin of Tra.go1Jogon 
irachycarpus is briefly discuss~)d. -·- Scutellari(.i tnverrni8 and Tragopogon trachycarpus 
aro r eported as new for the Mongolian flora. -- 1) Bota.nical Institute, Czechoslovalc 
Academy of Sciences, Pruhonice near Praha, Czechoslovakia. 2)Botan·ical D epartment, 
Nat?:onal Mvseum, Pruhonice near Praha, C7echoslovalcin. 

Introduction 

This is the second in a series of chromosome number reports and taxonomic 
notes on Mongolian plants. The following listing of chromosome counts 
and the accompanying comments are intended to help in rounding out the 
chromosome information and to elucidate some problems of the Mongolian 
flora. Many of the chromosome numbers reported here (23 species, 3 genera) 
were previously unknown. This is not unexpected, since few papers have yet 
dealt with the karyology of Mongolian plants. Previous references are given 
in the first part of our studi es (M.Esf6EK et SoJAK 1969). Since that time only 
five new papers concerning this subject have been published. HANEL'.!.' ( l 970a) 
reported karyological data for Papaver nudicaule L. (chromosome numbers 
from six Mongolian localities) and for the other Mongolian species of the sect . 
Scapiflora REICHENB. (HANELT ] 970b). JANKUN (1968) examined Delphi
nium grandiflorum L. from the Gobi Altai and JoNSELL ( 1971) studied a collec
tion of Rorippa palustris (L.) B:rnss. from the Khentei Mts. Finally MALA
CHOV A (J 97 la, b) reported chromosome counts for 134 species of the flora 
of the West Sayan Mts. and the southwestern Altai (U.S.S.R.) including 
many taxa also growing in Mongolia. In addition, numerous comparable results 
have been recently published mainly by Soviet authors. 



Tab. 1. -- Chromosome numbers of Mongolian plants and localities of voucher specimens 

Tax on 

Doraginaceae 
A noplocaryv,m cornpressum 
(ToRCZ.) LEDEB. 

C h enopodiaceae 
Axyris hybrirla L. 

1Jas8ia dasyphylla 
(F1scn. et M :EY.) 
0. KuNTZE 

Oomposi ta e 
Acroptilon repens (L.) DC. 

Echinops gmelinii Tuucz. 

Rhaponticnrn uniflorum 
(L.)DC. 

Senecio pricei STMPS. 

Tragopogon trachycnrpu8 
8. NIKIT. 

Crassulacea.e 
Tillaea aqmitiw J, . 

Crucif erae 
Berteroa macrocarpa 
IK. - GATJ. 

Dontostemon cro.ss·if oli1~s 
BUNGE 

Dontostemon inte(Jrif olius 
(L.) c. A. MEY. 

2n 

23, 
24 

24 

18 

18 

26 

26 

26 

48 

12 

42 

16, 
17 

14 

14 

14 

Locality 

Mong. bor.: inter pagoR Delgerchi1n et Bajan
-Uncfor; locis saxos iR ; 1700 - lSOOrn; 46°35', 
104°20'. 
Mong. anst,r.: Altai GobicnR, montos Gurvan
-Sajchan-lil ea 20 - 40 km occid. ab opp. Da
lanzadgad; 1600 - 2800 m; 4:1°36', 103°50' -
- 104°0:3' . 

Mong. austr.: Altai Oobicus, montes Gurvan
-Sajchan-1'.il ea 20 - 40 km occid. ah opp. Da
lanzadgarl; lncis Rtop posis, in rupibus; lGOO 
- 2500 m; 43°:36', 103° 50' -- 104-0 03'. 
Mong. austr.: Altai G-obicus, monLes G-nrvan
-Sajchan-ul ea 20 - 40 km a Dalanzadgad; 
locis sLeppos is; 1600 --- 2800 m; 43°36', 103°50' 
-- 104°03'. 

:Mong. austr.: 15 - 20 km aw,;Lro-austro-occid. 
a pago Cogt -Ov6 ; in semideserto; ea 1400 m; 
44°18', 105°12'. 
Mong. austr.: 3 -- 5 km occid. a pago Barun 
Bajan-ulan; in semidcser t;o; 1200 m; 43°09', 
101°20'. 
Mong. bor.: in declivibus inter pagos Baga
-Tenger et Zajsan propo Ulan-Bator; loc is 
st epposis ; 1300 - 1500 rn; 47°52', 106°:37'. 

Mong. austr.: Altai G-obicus, ad cacumina 
montium Baga Bogd-ul; :3300 - 3500 m; 44 °55', 
101°35'. 
Mong. bor.: 20 km bor. -occ id. ab oppido Bul
gan; -in pratis; 1200 - 1600 m; 48°57', 103°22'. 

Mong. bor.: iu urbe Ulan-Bator; ad marginem 
rivi; ea 1300 m. 

Mong. aust.r.: Altai G-obicus, montes G-urvan
-Sajchan-ul ea 25 - 40 km a Dalanzadgad; in 
pratis montanis ad d oclivia bor. montium; 
1600 - 2800 m; 43°:W, 103°50' - 104°03'. 
Mong.: in tor pag. Cogt -Ovo et oppidum Man
dalgov (Mandal-G-obi); somidesertum; 1300 m; 

45°07'' l 05°38'. 
Mong. bor .: prope vicum Onzuul; locis steppo
sis; ea 1300 m; 46°52', 105°15'. 

Mong. ccnk: prope pagum Ulzijt (Uldzit,); 
locis st epposis; 1800 - 1900 m; 46°09', 103°25'. 

*D. M. DEYL, 8. J. SoJA.K, V. = V. VAs . .\.K (collectors). 

Voucher 

S. & V.* 
6006, 
13/8, 1966 
s. & v. 7\l03, 
25/8, 19G6 

S. &V. 
8074, 
25/8, 1966 

S. &V. 
7782, 
'25/8, 1966 

s. & v. 
8348, 
26/8, 1966 
S. &V. 
6515, 
17 /8, 1966 
D. &S. 
894, 
26/7, 1965 

S. &V. 
7526, 
20/8, 1966 
D. &S. 
2348, 
6/8, 1965 

s. & v. 8960, 
1/9, 1966 

S. &V. 
8091, 
25/8, 1966 

s. & v. 
8416, 
27/8, 1966 
S. &V. 
5998, 
13/8, 1966 
S. &V. 6032, 
14/8, 1966 
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Tuxon 2n 

Dontosternon 8enilis 28 
MAXIM. 

Ptilotrichurn tenuij olium 88 
(STEl'H.) C. A. MEY. 
in LEDEB. 

Cyperaceae 
Carex arnellii 40 
CHRIST ex ScnE UTZ 

Dipsacaceae 
Scabio8a cornosa 16 
FISCH. ex RoEM. et SCHULT. 

Geran iaceae 
Erodium 8tephanianum 16 
\VILLD. 

Erodiurn tibetanurn 18 
Ef-1GEW. in HooK. 

Grarn1:neae 
A risticla heymannii REGEL 22 

Chloris 1·-irgctta SWARTZ 20 

Stipa sibirica (L.) Lnr. 22, 

Labiata e 
Scutellarfo tuvens1'.~ J-uz. 

Legumin osae 
Astragalus melilotoide.~ 
PALL. 

Astragalus tenuis TuRcz. 

Lespedeza rlahurica 
(LA XM.) RcmNDL. 

Pla.ntaginaceae 
Plantago minuta PALL. 
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23 

22 

16 

48 

42, 
40 

10 

Locality 

Mong. austr.: 3 - 5 km occid. a pago Barun 
Bajan-ulan; in semideserto; 1200 m; 45°09', 
101°20'. 
Mong. bor.: ad ripam rivi Tola et in collibus 
supra vicum Songino prope Ulan-Bator; decli-
via stepposa et saxosa; 1300 - 1500 m; 47°5 1', 
106°40'. 

Mong. bor. : in valle Nucht (ea 15 km ab opp. 
Ulan-Bator); in pratis humidis in silvis; 1500 -
2000 m; 47°50', 106°54'. 

Mong. bor.: in declivibus inter pagos Baga
-Tenger et Zajsan prope Ulan-Bator; locis 
stepposis; 1300 - 1500 m; 47°52' , 106°57'. 

Mong. austr.: ,,Sijr Chajrchan" inter pagos 
GuCin-us e t Banl.n Bajan-ulan; locis saxosis, 
arenoso-glareosis et s tepposis; ea 1600 m; 
45°19', 102°05'. 
Mong. austr.: 3 -- 5 km occid. a pago Bartin 
Bajan-ulan; in scmideserto; 1200 m; 45°09', 
101°20'. 

Mong. austr.: ad rnarginem pagi Bogd; in sorni
d eRe rto, in doclivibus saxosiR; 1200 m: 45°12', 
100°46'. 
Mong. austr.: inter pagos Bogd et Barun Ba
jan-ulan (ea 25 km a Bogd); in desorto arenoso; 
ea 1200 rn; 45°10', 101°03'. 
Mong. centr.: in vicinitatc opp. Arvajcher 
(Arbajchcr); locis st.c-ipposis et lapidos is; 1800 
-2100 m; 46°15', 102°45'. 

Mong. anstr.: Altai Gobicus, montcs Gurvan
-Sajchan-ul ea 25 -4.0 km a Dalanzadgacl; in 
rupibus ad ripam rivuli; 1600 - 2000 m; 4:3°36', 
103°50' - 104°03' . 

Mong. bor.: in valle vers. orient. a vico Taria
lan (Tarjalang); locis stepposis; 1100 m; 49°37', 
102°. 
Mong. bor.: in collibus supra vicum Songino; 
d ecl. stepposa e t saxosa; 1300 - 1500 m; 
47°51', 106°40'. 
Mong. bor.: in collibus supra vicum Songino; 
declivia stepposa et saxosa; 1300 - 1500 m; 
47°51', 106°40'. 

Mong. austr.: 3 - 5 km occid. a pago Barun 

Voucher 

S. &V. 6476, 
17 /8, 1966 

v. 10065, 
15/9, 1966 

s. & v. 
5063, 
7/8, 1966 

D. & S. 
893, 
26/7, 1965 

S. &V. 
s. n., 
16/8, 1966 

S. & V. 
6524, 
17 /8, 1966 

S. &V. 
6676, 
17 /8, 1966 
S. &V. 
6454, 
17 / 8, 1966 
S. &V. 
6183, 
15/8, 1966 

S. &V. 
7963, 
25/8, 1966 

D. &S. 
3240, 
13/8, 1965 
v. 10025, 
15/9, 1966 

v. 9991, 
15/9, 1966 

s. & v. 



Tax on 2n 

Polygonaceae 
Aconogonum angustifolium 
(PALL.) HARA 

Rutaceae 

20 

Haplophyllum dauricum (L.) 18 
G.DON 

Saxifragaceae 
Ribes media-turn 
M"EsfCEic et SoJAK 

Scrophulariaceae 
Limo8ella aquatica L. 

Solanaceae 
Lycium ruthenicum MURR. 

Urticaceae 
Parietaria micrantha 
LEDEB. 

Urtica cannabina L. 

Zygophyllaceae · 
Peganum nigellastrum 
BUNGE 

Material and methods 

18 

18 

18 

16 

40 

24 

16 

52 

52 

24 

24 

Locality 

Bajan-ulan; in semideserto; ea 1200 m; 45°09', 
101°20'. 

Mong. bor.: in valle Zajsan; declivia stepposa; 
1400 - 2000 m; 47°51', 106°55'. 

Mong. bor.: supra vie um Songino; decl. step
posa et saxosa; 1300 - 1500 m ; 47°51', 106°40'. 
Mong. bor.: inter pagos Baga Tonger et Zajsan; 
in pratis stepposis; 1500 - 1800 m; 47°51', 
106°57'. 
Mong. austr.: Altai Gobicus, in declivibus bor. 
jugi Baga-Bogd-t'1l; locis stcpposis; 2000 m; 
44°57', 101°35'. 
Mong. austr.: Altai Gobicus, ad pedem mont. 
Baga-Bogd-ul; locis lapidosis et stepposis; 
1300 -- 1600 m; 45°, 101°25'. 

Vouch er 

6588, 
17/8, 1966 

S. &V. 5369, 
10/8, 1966 

S. &V. 9060, 
3/9, 1966 
S. &V. 5822, 
12/8, 1966 

s. & v. 
7032, 
20/8, 1966 
S. &V. 
6988, 
19/8, 1966 

Mong. bor.: versus orient. a valle Zajsan; in S. & V. 9112, 
declivi lapidoso; 1500 - 1800 m; 47°51', 106°56'. 4/9, 1966 

Mong. bor.: in urbe Ulan-Bator; ad marginem 
rivi; ea 1300 m. 

Mong. austr.: ad marginem austr. pagi Barun 
Bajan-ulan et ad ripam bor. -occid. lacus Ta
cyn-Cagan-nur; in scmideserto lapidoso et 
arenoso; 1200 m; 45°08', 101°25'. 

Mong. bor.: 6 km merid. a vico Ul1t; in decli 
vibus saxosis in Laricetis subhumidis; 1200 -
1600 m; 49°04', 102°50'. 
Mong. bor.: in valle Nucht prope Ulan-Bator; 
ad viam; 1500 - 2000 m; 47°50', 106°54'. 
Mong. centr.: ad marginem bor. oppidi Man
dalgov; locis stepposis; ea 1400 m; 45°48', 
106°18'. 

Mong.: ad pagum Gucin-us; locis stepposis et 
graminosis; ea 1500 m; 45°27', 102°25'. 
Mong. centr.: ad viam inter Dalanzadgad et 
Cogt-Ovo (80 km a Dalanzadgad); in semi
deserto; 1400-1600 m; 44°- 44°06', 105°. 

S. &V. 8964, 
1/9, 1966 

S. &V. 6907, 
18/8, 1966 

D. &S. 
2924, 
11/8, 1966 
S. & V. s. n., 
7 /8, 1966 
S. &V. 8604, 
28/8, 1966 

S. &V. 6377, 
16/8, 1966 
S. &V. 8295, 
26/8, 1966 

The chromosome observations, camera lucida drawings and photomicrographs were almost 
exclusively made on mitoses in root tips of young seedlings. Smear slides wore prepared from 
material treated by p-dichloro-benzene and 8-hydroxy-quinoline, fixed in the standard AAA 
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solution and stained with lacto-orceine, aceto -carrnine , aceto-nigrosine and lacto-resorc in blue. 
The chromosomes were measured in camera lucida drawings; an average of at least 5 plates 
is always given. The following symbols are used in karyotype descriptions: 1 = longer chromo
some a rm ; s = shorter arm; c =, total length of a chromosome; formulae for centromeric posi 
tion (cf. LEVAN, FREDGA et SANDBERG 1964): M (r-index = 1 : s = 1. 0 - 1. 09); m (r = l. 10 -
- 1. 70): sm (r ~"" 1. 70 -- 3. O); st (r = 3. 0 -- 7. 0). 

Cornplet,e sets of validating h erbarium spec imens have been deposited in the herbarium of 
the National Museum in Prague (PR); t he specimen numbers are listed in Tab. 1. 

The karyological observations were made by J. Mf:sfCEK, the taxonomy of plants was studied 
by ,J. So.JAK. The latter had an opportunity to compare the collections examined with a compre
hensive h er barium material in the Botanical Institute of the Academy of Sciences of the U.S.S.R., 
L eningrad (LE). 

The numbe rs reported here are consistently compared with those p reviously published for 
plants of the same or related species from other parts of their area. Unfortunately, the applica
tion of these data to more d etailed solutions of particular problems often appoars to b e har<lly 
possible. 

The anthors are greatly indebted to Mrs. V .• Javl°Irkova. for his interest and h elp . For some 
critical comments we owe a dobt of gratitude to Dr. M. Kovanda, CSc. 

Results 

This report present.s chromosome numbers for 34 species ( 41 populations) 
of the Mongolian flora. The results are li sted in Tab. 1. 

Discussion 

A noplocaryum compressum (TuRcz.) LEDEE. 

P late XXII : a 

2n 23, 24 

This interesting annual sp ec ies is st.ron g ly sp(~C ialized ecologically. n appears to be a charac
teristic plant of caves and Rhady sites under overhanging rocks but inhabits also deeper holes 
between largo f'itones of screes or shady fi ssures of rocks . Its occurrence, however, is not dependent 
upon high humidity. The continuous area of A. compressum is restricted to the northern part 
of Mongolia and adjacent region of Dahuria. In the latter, however, the spec ies is very rare 
(three localities: cf. Pt~SCHKOVA 1966) ; its isolated occurrence in southern Mongolia (the Gohi 
Altai) has not been formerly known (cf. Gmrnov 1955). 

No species of the genus A noplocaryum has been previously examined 
karyologically. A. compressum seems to be diploid with x = 12 , this basic 
number being rather common in the family Boraginaceae. One monosornic 
was found in the population from Delgerkhan . 

Axyris hybrida L. 

Plate XXTI: b 

2n 18 

The specieR is distributed in Middle Asia (the Tran-Tnranian region) and in Siberia. l<'rom its 
natural habitats (stony and rocky steppeR ) it occasionally invades :-:ynanth ropic communities. 

A single species of the ~mall genus Axyris has been previously examined . 
MULLIGAN (1957 ), LovE A. et D. (1964) and BASSE'rT et CROMPTON (1971) 
reported the number of 2n = 18 for A. amaranthoides L. from Canada; 
it is obvious that A xyris like most other members of the family Chenopodia
ceae has a base number of x = 9. The former author figured somatic chromo
somes of his species : t heir length is shown to range from 0. 7 to 1.0 µm , the 
total length of the diploid set being 14.6 µm. The respect ive values were 
found to be considerably higher in A. hybrida : 1. 2 - 3. 0 µm (the range of 

338 



chromosome length) and 27. 9 µm (length of the diploid set). One chromo
some pair (m) bearing microsatellites is included in the set. 

A salient mixoploidy \Vas r ecorded in root meristems of three individuals examined (more 
than 50°/,1 of tetraploid and hexaploicl cells). In the other five plants the polyploid cells occurred 
sporadically or were quite absent. 

Bassia dasyphylla (FISCH. et MEY.) 0. KuNTZE 

Plat.e XX Tl : c 

2n 18 

Syn.: Echinopsilon divaricatum KAH.. et KrH.. - A Central Asiat,ic psammophyte ranging 
from Kashmir to the Balkhash L . area and east,wards to the desert and semi-desert regions 
of northern China and Mongolia. 

No karyological data have been formerly reported for this species but the 
count of 2n = 18 seems to be standard in the genus (cf. BoLKHOVSKIKH 
et al. 1969). 

Acroptilon repens (L.) DO. 

J;' ig. l; Plate XXII : d 

2n 26 

f) y n. : Centaurea picris PALI, . - -- A. repens has an astonishing range of variation in both 
morphology and habitat prefo rence. It is distributed from southeastern Ukraine and the eastern
most part of the Balkan Peninsula eastwards to Mongolia and western China, reaching the 
northern limit of its distribution in southern Siberia and extending southwards to Tran (cf. 
WmNEit'.l' et BRE:ITKOPF 1967 : 147) . The species has been occas ionally introduced also in other 
r egions (Central and Western :Europe, U.S.A., Canada, Argentine, southern Africa, Australia; 
of. JEHLiK in HEJNY et al. 1972). '11 hroughout its primary as well as secondary range it often 
becomes a cumbersome weed of field cultures. Our plants were collected in a natural habitat 
at j·.he eastern limit. of the primary area. 

The count of 2n = 26 is in agreement with five previous reports: 

California 
Canada: British Columbia, Summcrland 
Armenia: Vncli 

Etchmiadzin 
Afghanistan: distr. Kabul: Rotal-i-Chair 

Khana, 1950 m a. s. I. 

HEISER et WnlTAKElt 1948 (as n = 13) 
Moomi; et FRANKTON 1954 
ToNJAN 1968 
TONJAN 1968 

PoDLECH et DIETERLE 1968 

The ba:"'ic number of the species is apparently 13. It is, therefore, interest
ing that CUKSANOVA, SVESNIKOVA et ALEKSANDROVA (1968) found a different 
number of 2n = 28 in the closely allied A. australe lLJIN. TON JAN (l. c.) 
demonstrated that the occurrence of four satellited chromosomes is a uniform 
condition of all genera assigned to the subtribe Centaureinae 0. Ho:FFM. 
According to the author, two satellites usually appear to be somewhat 
larger and better stainable. Our observations concerning the chromosome 
morphology of A . repens are consistent with the ToNJAN's statement. 

Echinops gmelinii TuRcz. 

Fig. 2 

2n 26 

An annual psa.mmophyt.c of the desert and semi-desert zone , ranging from t.hc Narymskiy 
khrouet Mts. (S. par·t of the A ltai) to northern China. 

No chromosome number has been previously reported for this species. 
CuKSANOVA~ SvESNIKOVA et ALEKSANDROvA (1968) found 2n = 28 in the 
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related E. nanus BUNGE (sect. Nanechinops BUNGE ) . In addition, the count 
of 2n = 26 is a new record for the genus. The following chromosome numbers 
have been previously obtained for its various members: 2n = 14 (once), 
22 (once), 28, 30, 32; t hey clearly suggest occurrence .of a dysploid series 
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' •• .. ' -· ... •• • .. ~ . 

~ ... ... :; 
Fig8. 1-9. - Somar,ic metapha8es. --- 1: Acroptilon repens (2n -coo 2fi); - 2: E ch-inop8 yrnelinii 
-(2n = 2G); - 3: Rhaponticum uniflorum (2n = 26); - 4: S enecio pricei (2n = 48); - 5: Berteroa 
macrocar11a (2n ,,._, 16); - 6: Ptilotrichum tenuifolium (2n = 88); ·- 7: J>. tenu~folium (2n = 88); 
- 8: Erodium stephanianurn (2n = 16); - 9: E. ti betanum (2n - 18). - Scale = 10 µm; the 
scale drawn in Fig. 2 refers also to Figs. 2 - 7. - Del. J. Mil:slcEK and V. J AVUltKovA (Figs. I, 8). 

referable to the multiples of 7, 8, 11( ?), 13, 15. The number 7 seems to be 
of greatest importance. We assume our plants to be hypotetraploids of Jocal 
·occurrence. 
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The clearly asymmetrical karyotype of E. gmelinii is composed of 3 pairs m, 
5 pairs sm and 4 pairs st. The other two chromosomes belong to the type sm 
but they differ considerably in their size. The total absolute length of the 
chromosome complement is ea. 133 µm. The relative values for the longest 
and the shortest chromosome pairs are 13% and 4%, respectively. 

Rhaponticum uniflorum (L.) DC. 2n = 26 

Fig. 3 

Syn .: Centaurea monanthos GEOHGI. - A plant of steppe and foreRt -steppe communitie8, 
less commonly of light fores tR, occurring in the north of Mongolia. The distribution area of 
the species extends from the Sayan Mts. to the Amur R . Basin and southward to Korea and China. 

Our count is in agreement with LEE's report (1967) who examined Korean 
plants., The genus Rhaponticum is near uniformity of that number (cf. 
LovE A. et D. 1961 , BoLKHOVSKIKH et al. 1969, DITTRICH 1968). SoKOLOV
SKAJA et STRELKOVA (1948) and ZUKOVA (1964; cf. etiam 1967) counted 
2n = 24 in R. carthamoides (WrLLD.) M. lLJIN; recently, however, MALA
OHOV A ( 197 la, b) has reported 2n = 26 for this plant. - Four and occasionally 
three chromosomes with microsatellites attached to the shorter arm were 
observed in R. uniflorum. 

S enecio pricei SrMPS. 2n = 48 

Fig. 4 

This high-mountain species is disiributed in the Altai and reaches Tannu-Ola Mts. and Khangai 
Mts. in the east, extending through the Mongolian Altai to the mountain ranges of Gobi. It was 
yet unknown from the Baga-Bogdo Mts. 

No chromosomal information has been published thus far for this taxon. 
SoKOLOVSKAJA et STRELKOVA (1960; U . .S.S.R., Buchta Tiksi), JOHNSON et 
PACKER (1968; Alaska, Ogotoruk Creek), ZuKOVA et PETROVSKIJ (1971, 
1972; U.S .S.R., Vrangel Island) , and ZuKOVA et TICHONOVA (1971 ; Chukotski 
reg., Anadyrskoye nagorye) reported the same number of 2n = 48 for the 
closely allied S. atropurpureus (LEDEB.) B. FEDTSCH. However, ZUKOVA 
(1965) recorded a quite different count of 2n = 28( !) for plants of S. atro
purpureus from the Chukotski Peninsula. Another ally, S. pseudoaurantiacus 
KoM. was found to be high1y polyploid, with 2n = ea 96 (SoKOLOVSKAJA 
1968; U.S.S.R., Koryackaya zemlya) . Finally MALACHOVA*) (197lb) examin
ed 8. turczaninovii DO. from the Western Sayan Mts. and obtained the count 
of 2n = 92. All these species belong to the ser. Frigidi ScmsCHK. Unfortuna
tely, no conclusions may be drawn on the basis of these fragmentary data. 

Tragopogon trachycarpus S. NIKIT. 2n = 12 

A new species for the Mongolian flora ( cf. GRUBOV 1955, PoPov 1959 and 
BoRISSOVA 1964). Of the genus Tragopogon, only 'P. orientalis (GRtrnov l. c.) 
and T . sabulosus K1~ASCH . et S. NrKrT. (BORISSOVA I. c. ) have been known 

*) This record has been erroneously referred to S. sumnewiczii ScHisc:m:.;:. et SEHG. in MALA· 
CHOVA (197la); we are greatly indebted to the author for her kind information. 
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to occur in that country; the two differ from T. trachycarpus by a number 
of characters, most distinctly in that they have yellow flowers. In T . trachy
carp11,s, however, the colour of ligules varies in vivo from yellowish to dull 
violet: they are often light yellow above and violet b elow, being light violet 
or bluish -violet in herbarium specimens. T. trachycarpus is akin to the Siberian 
T . sibiricu8 but the latter is readily distinguished by its deeply red or blackjsh 
v iolet ligules which are conspicuously shortened . In a ddition, its achenes are 
smooth , while those of T. trachycarpus are coarsely sculptured , the sculpture 
being visible with the naked eye. 

The possibility of T. trachycarpus having arisen by hybridization between 
T . oriental'is and T . sibiricus GANESCH. was m entioned by Porov (1959) . 
Contrary to this opinion, BoRrssov A ( 1964) considered the hybrid origin of 
T. trachycarpus to be doubtful because of the geographical barrier between 
the putative parents . Considering the present distribution patterns of the 
species concerned, her objection appears justified. T . orientalis is distributed 
in the westernmost part of Siberia where it is certainly native; however, 
its occurrence in central Siberia is not necessarily autochthonous. The area, 
of 'P . sibiricus extends from the Irtysh R. distr. to the Angara-Sayan distr ., 
whilst T. trachycarpus appears to be a Dahurian element with an area reach
ing from the Upper Angara R. to the Shilka R. in Dahuria and southwards 
to northern Mongolia. Nonetheless, several facts support an interpretation 
-0f T . trachycarpus as being derivative of an interbreeding process. 1. All 
important morphological characters clearly indicate that this taxon occupies 
an intermediate position between the putative parents. 2. The coloration 
of ligules is known to be typical of some fixed derivatives of crossings between 
yellow-flowered and red- or violet-flowered plants, respectively. We assume 
that the geographical isolation between T. orientalis and T. sibiricus did not 
exist in the past and that both the species were once brought into contact 
in western or, maybe, central Siberia. Their vigorous hybrid derivative started 
to spread independently and exceeded the areas of the parental species. Un
fortunately , no information is available concerning the chromosome number 
in T. sibiricus and the interbreeding relations of all three taxa. Biosystematic 
studies are needed to give better insight into the problem of origin of T. 
trachycarpus and to test the validity of our view. 

No chromosome number has been previously reported for the species . 
'There is near uniformity of the basic number of x 6 in Tragopogon. 

Tilla ea aquatica L. 2n = 42 

This is a v ery rare plant in Mongolia, known hithe rto from t,wo loca li t ies in centra l part of 
n orthern Mongolia (Ulan-Bator, the Onon R.) . The distrihution pat,t orrn; of the s pecie8 are 
r em arkable (cf. MEUSEL, J A.GER e t W E INERT 1965, BomssovA 1966) . Its a rea h as two main 
cen t r es: Eurore (excep t fo r the South and East) and li'ar Eas t (coa8tal a l'OaR of the lJ .S. S .R., 
K orea, .Japan, the southern Kurile I s l.) . Sev eral s ingle localit,ies [Ural, wm;tern Pamir, Y eni sey sk 
and N W . ed ge of the Baical L. (EGOROVA e t Sn' LIVINSKI Hl69) in Siberi a , and Mon golian locali
t ies ] connecting those centres are isohted by vas t di sjunctions . Ecolog ical characteris tics of 
Mongolian and central -European habitats do n ot differ at a ll. 

Two authors have previously reported the same chromosome number of 
2n = 42 for plants from Norway (HAGERUP 1941; Raabjerg Mile S0erne 
near Skagen; as n = 21) and Iceland (LovE A. et D. 1956). 
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Berteroa macrocarpa IK. -GAL. 2n = 16, 17 

Figs. 5, 10; Plate XXII : e, f 

This very co!lspicuouR plant i:.; an end ~ mic o f the Goui Alt,ai and the adjacent Tra n saltnio.n 
Gobi. Tt diffe rs corniidorably by its habit from t h e European sp eo i s uf t,ho gen us (of. IKONNIKOV

GALicK rJ 1936: l!H, Fig. l) ; for that r 0ason IKONNTKOV-UALTC K!.J (l.c.) suggoRto<l that it, be 
treated as a rliF;tinct gonuR. Unfortunately, som e othe r trans iti o na l taxa re.g. n. spathulata 
(\Vrr,r.n .) C. A. MKY.] are known to connect theRo hn) Axtrem<' e ntiti P:-; and innk<' iL imposs ible 
- at krts t. at 1,hc present. timA - to separate JJ. nwcrocarpa (along with 13. potwiinii MAXIM:.) 

at thP gE'noric leve l. 

Chro1nosorne 
pair 

1 
2 
3 
4 
5 
6 
7 
8 

* standard deviation 

Tab. 2. - Karyoty pc of Berteroa macrocw·1m 

x : 3s ., 

5 .0 ± 0.2 
4.2 J: 0.2 
4.0 :l:: 0 .2 
4.3 ± 0.1 
4.1 ± 0.3 
4.0 J: 0. 2 
4.0 J_ 0 .2 
4.2 ± 0 .2 

c µm 
------

s* 

0.7 
0.5 
0.4 
0.4 
0.7 
0.7 
0.4 
0.4 

] : " 

1.06 
1.02 
1.10 
1.28 
I.::Hi 
1.5?. 
1.55 
2.08 

T ype 

lV1 
M 
m 
m 
111 

m 
Ill 

sm 

No chromosome number has been previously reported for this taxon. 
Only two other B erteroa species liave been examined karyologically and were 
found to have 2n = 16, too. The symmetrical karyotype of B. macrocarpa 
is composed of the following chromosome pairs: K = 2M + 5m + Ism 
(cf. Tab. 2 and Fig. 10). The total length of the diploid chromosome set 
is 67.9 ± 3 x 3.6 µm (s = 7.3 µm). The number of 2n = 17 was found in one 
individual only. 

Dontostemon ANDRZ. 

Our counts found in three species of Dontostemon seem to be the first records 
for the genus. In addition all series of the section Symphyodynamis TuRcz. 
are represented by those species (cf. GoLUBKOVA 1950). D. crassifolius BUNGE 
belongs to the ser. Crassifolii V. GOLOBK. (along with a Mongolian endemic, 
D. elegans MAXIM.), D. 'integrifoliiis (L.) C. A. MEY. to the ser. Annui V. 
GoLUBK. and D . senilis MAXIM. is a member of the ser. P erennes V. GoLUBK. 
There is comdderable lack of agreement as to the position of the genus within 
the family of Cruciferae (cf. e. g. GoLU.BKOVA 1950 : 75). The present results 
suggest that the basic number is 7 in Dontostemon. This fact as well as the si
ze and the appearance of chromosomes seen:i. to indicate that the genus is more 
related to the tri bus H esperidae than to A rabidae and Sisymhrieae ( cf. etia m 
DVORAK 1971 : 424) . 

Dontost emon crassifo liu 8 BuNOE 211 = 14 
This p er ennial Rp 0c ies is dist. ri buted in <lcse r t. o.nd semi-dcso rt area?. of wc:-ite rn (the Great 

Lakes Bas in) and southcash' rn Mongo llu (d ist,r·i c l.s of the Gobi Altai and of Eastern Goui) . 
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Outside Mongolia it was yet collected in a single locality in an adjacent region of the U.S.S.R. 
(the Altai: the Tschuyskaya Step region); its occurrence in the Chinese part of the Gobi desert 
is not excluded. The p lant is very conspicuous by its fleshy leaves. 

Dontostemon integrifolius (L.) C. A. MEY. 

Fig. 11; Plate XXII: g 

2n 14 

D. integrUol,ius encompasses two distinct varieties; according to GoLUBKOVA (1950) they are 
isolated neither ge ogrn,phically nor ecologically . All the individuals examined belonged to the 
var. e.r;landulosus (DC.) Tuncz. G landular plants wore collected only in the Gobi Altai during 
our expedition. The species is wicle.-:µrcacl throughout Mongolia except for the most southern 
regions of the country where it is absent. Its area extends from the Altai to the Upper Amur R . 

Tab. 3. - Karyotype of Dontostemon integrifolius (Ulzijt) 

Chromosome 
lµm 1 : s Type 

pair s1J.m c µm 

1 1.6 1.5 3.1 1.07 M 
2 2.0 1.8 3.8 l.ll m 
3 3.2 2.5 5.7 1.28 m 
4 1.8 1.2 3 .0 1.50 m 
5 1. 7 1.1 2.8 1.55 m 
6 1.9 1.2 3.1 1.58 m 
7 2.2 1.2 3.4 1.83 SIU 

The following chromosome pairs were found to compose the diploid set of 
the species: K = IM + 5m + Ism (cf. Tab . 3, Fig. 11) . The total length of 
the somatic chromosomes is 49. 6 µm. 

Dontostemon seni lis MAXIM. 2n = 28 
An endemic of stony deserts and semi-d eserts of weRtern l\fongolia (cf. COLUBKOVA 1950). 

Unlike the preceding spec ioR, this t e traploid appears to be perennial. 

Ptilotrichum tenuifolium (STEPH.) C. A. MEY. in LEDEB. 2n 88 

Figs . 6, 7 

Syn.: P. elongatum (STEL'H.) C. A. MRv. - · A xfll'ophilous petrophyt,e, ranging from the 
Altai to Dahuria. Tn Mongolia it occurn rather sporadically in the north of the country and, 
according to Gnu nov (1955), also in thi Gobi A ltai. HANELT e t DAVAZAMC (1960) recently re
c la ssified thi s J·.axon as a subspecies of its nearest relative P. canescens C. A. l\lEY. ThiR, however, 
does not semn to bo in line with our results obtained by fi e ld observations and by compar iRun 
of h erbarium Rp ocirnens of both the taxa. The Mongolian P. tenu~folinm clearly differs by some 
characters, mainly in having larger pctalR and longer styles . In the field tho two also are quite 
distinct,. On the other hand, t.hoy often occupy the same type of habitat and their ranges overlap 
considerably. It is obvious that biosystematic a.pproach iR needed to test the validity of different 
views. 

The chromosome number for P. tenuifolium is here reported for the first 
time. Only two species of the genus have been previously examined karyo
logically. PuECH (1968) found the number of 2n = 32 in P. spinosurn (L.) 
BARREL, and KUPFER ( 1971) has recently reported the same result (i.e. n = 
= 16) for P. halimifolium Borns. Thus the basic number is 8 in the genus 
and P. tenuifolium appears to be highly polyploid. 
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Carex arnellii CHRIST ex ScHEtrrz 2n = 40 

A forest species, widely ranging from the European part of the U.S.S.R. to Japan. Its occurr
ence in M ongolia is restricted to the Khentei Mts. The pla nts examined karyologically differ 
from the typical form in that they have only one male spikelet . 

HARLING (1945) examined a material from near Voroshilov (U.S.S.R., 
distr. Vladivostok) and found a slightly different count of 2n = 42 . Of the 
two closely related Eurasiatic species - C. silvatica HuDS. and 0. hypaneura 
V. KREOZ. - the former only was investigated karyologically (cf. BOLKHO
VSKIKH et al. 1969 - 4 records) and was found to have 2n = 58. 

Scabiosa comosa PrscH. ex RoEM. et SmruL'r. 2n = 16 

Plate xxrn: i, j 

Syn.: S . fischeri DC. - A steppe e lem ent ranging from the Angara-Sayan region to Dahuria 
and to northern Mongolia where it is abundant mainly in the eastern p a rt of the country. In the 
Far East it is substituted by re lated species of the section Prismalcena BonR. 

No chromosome number has been previously reported for this taxon. To 
daite th.ree Gther members of the section were examined karyologically. 
SoKOLOVSKAJ A \ l ~\>\)) recorded a different count of 2n = 18 for the related 
s. lachnophylla KITAG. ex NAKAI, HONDA et KITAG., TAHARA (in ISHIKAWA 
1916) and FREY (1970) found the number of 2n = 16 in S. japonica MrQ., 
and LEE (1967) reported the same number for S. mansenensis NAKAI f. alpina 
NAKAt. The present authors verified the SoKOLOVSKAJA's result using a seed 
collection of S . lachnophylla from nature distributed by the Botanical Garden 
of the Academy of Sciences of the U .S.S.R., Vladivostok (seed list 1971, 
No. 236) and found it has 2n = 16. The respective plants are cultivated 
in the experimental garden but were not yet identified taxonomically. -
Two satellite chromosomes are included in the diploid set of S. comosa. 

Erodium stephanianum WrLLD. 2n = 16 

Figs. 8, 13 

E. stephaninnum is distribnted throughout most Mongolia where it grows in primary but often 
also in secondary habitats (for example in villages, fields, etc. ). Its area extends from the Pamir 
to the Altai and eastwards to the Far East (U .S.S.H., Manchuria , China proper). 

The count of 2n = 16 is not merely the first record for the species but also 
a new entity within the genus. All previous counts found in Erodium may be 
considered to be derived from two basic numbers: x = 9 and x = 10. Our 
result, however , corresponds with x = 8. 

The symmetrical karyotype of E. stephanianum is composed of the follow
ing chromosome pairs: K = 7m + Ism, its total length being 29.2 µm. The 
length of chromosomes ranges from 1. 5 µm to 1. 9 µm in the m chromosomes 
reaching 2. 7 µm in the sm pair. In the latter a macrosatellite is attached to 
the longer arm. The chromosomes of the pair No. 5 differ considerably by 
their l/s ratio (cf. Tab. 4, Fig. 13); similar difference was also found in E. 
tibetanum (chromosome pair No. 6, Tab. 5, Fig. 14). 
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Tab. 4. - Karyotype of Erodium stepham:anurn 

Chromosome 
1 [.Lill pair s [.Lll1 

1 0.8 0.7 
2 0.8 0.7 
3 1.0 0.8 
4 1.0 0.8 

{;, 1.0 0.8 
1.2 0.7 

6 1.0 0.7 
7 1.1 0 .7 
8 0.4 + 0.8 + 0.6 0.9 

Erodium tibetanurn EDGEW. in Ho01c 

Figs. 9, 14 ; Plate XXU: h; XXIU: k, l 

C f.LlU 

1.5 
1.5 
1.8 
1.8 
1.8 
1.9 
I. 7 
1.8 
2.7 

1 : s 

1.14 
1.14 
1.25 
1.25 
1.25 
I. 71 
1.4:~ 

1.57 
2.00 

Type 

1n 
in 
Ill 

rn 

s:} 
rn 
m 
sm 

2n 18 

The distribut.ion area of this Central Asiatic xerophyte conHists of two parts: one including 
Tibet, Pamir a nd adjacent region of the Hima laya, the other boing l'estrictcd to northwestern 
Mongolia an<l the Gobi d esert. E. tibetanum appears to be a plant of alpine comrnunit,ies in Tibe t 
(where it ascends up to 5000 m a.s.l.), while in Mongolia it inhabits stony and rocky s ites of 
d eserts and semi-desertR. 

Tab. 5. - Karyotype of Erodiwm tibetan·um 

Chromosome 
I µm 1 : s Type pair sµm cµm 

1 0.5 0.5 1.0 1.00 M 
2 0.7 0.7 1.4 LOO M 
3 0.8 0.7 1.5 1.14 rn 
4 0.9 0.8 1. 7 1.12 m 
5 0.8 0.6 1.4 1.33 m 

{~, 0.9 0.6 1.5 1.53 :} 0.7 0.6 1.3 1.16 
7 0.3 + 0.8 + 0.4 0.8 2.3 1.87 sm 
8 0.9 0.4 1.3 2.25 sm 
9 0.9 0.3 1.2 3.00 sm - st 

No chromosomal information has been published thus far for the species. 
Its diploid set contains the following chromosome pairs: K (asymmetrical) = 

= 2M + 4m + 2sm + lst (Tab. 5, Fig. 14). The chromosome length ranges 
from 1.0 µm to 2.3 µm reaching its maximum in the only satellited pair. 
The total length of the diploid complement was found to be 26.4 µm. 

A ristida heymannii REGEL 

Plate XXHI: o 

2n 22 

The species has been pa!'ming under the name A. adscensiom'.s L . from Mongolia. CvELEV 
(1968), however, Fi ubdivided the widespread A. adsccnsionis complex into four species: A .. adscen
sionis L. s. str. (i:mbtropical and tropical Africa and America), A. coerulescens DESF. (the Medi
terranean region), A. heymannii REGEL (ranging from the eastern Mediterranean region through 
t h e Iran-Turanian region to the western Hirnalaya, Mongolia and northern China) and A. vulpioides 
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HANCE (eastern China). H.ecently the first hrn t.axa have boen r elegated to the rank of subspecies 
(A. ndsccnsionis L. s ubsp. adscensionis and imbsp. coerulescens ( DEsF.) BounnJ<:JL et TnotllN) 
by Bo urmEIL et Tnot ·rn (1970) aml a n ow combination A. arlscensionis sub8p. heymanm·i (RmJEL) 
TzvEL. has a lso been propoRed by TzvEJ,R V (1971). In Mongolia the occnrT<'nco of the annual 
A. hcyrnannii is restrict.od to the zone of desert and semi-desert communi t ies. 

Tab. (i . - Chromosome counts in the Aristida adscensionis compkx. (All previous dat.a except 
for those desig nated by ast;e l'i sks hav0 been ropor·tecl unde r t.ho name A. adscensionis L.) 

Count.ry 

U .S.A. 

Mexicc1 

Argentina 
Canary Isl. 
Greece 
Morocco 

Tunisia 
Libya 
Kenya 
India 
Mongolia 
unspecified 

L ocality 

Texas, J eff Davis Co. 
T exas, Ran Flo.ha Co. 
Coahuila, W. of Salti llo 
YucaMn 
Chihuahua 
Godoy Cruz, Mendoza 
Gran Cann.1·ia 
Crete 
D jebcl Kourati -- Bot. 
garden of I.S.C. of Rabat 
]) jobol Bou Hedma 

Kilifi, Coast. Prov. 
Udaipur, Rajastau 
cf. Tab . I 

n 

11 
II 

11 

11 

11 

II 

GOULD 1900 
D:i;;LrsLl!: 1969 

22 Go t1Ln Hl66 
22 Gour.not SoDL•:rtSTHOl\I 1970a 
22 H.BEDER 1971 
22 Cov As et BocKLET 1945 
22 BORGEN 1969 
22 BouRREIL et T1wurn 1970* 

22 BOURREIL e t TROUIN 1970* 
22 GO ULD et SODERSTROM 1970b 
22 BoummIL et T1wu 1N 1970** 
22 T ATEOKA 1965 

MALIK et THIPATHI 1970 
22 present authors 
22 AVDULOV 1933 

* A. aclscensionis L. subsp. coerulescens (DESF. ) BouRREIL et TROUIN 
** A. adscensionis L. subsp. adscensionis var. Jestucoides (Porn.) HENR. 

Previous sampling of chromosome numbers, involving apparently all these 
taxa except for A. vulpioides, indicates that the complex may be diploid 
throughout its extensive area. - One large satellited chromosome has been 

it 
II 

10 11 12 

5 5 6 6 -H-Httft +Htffttt1 1111111111 
15 

Figs. 10 - 15. - Idiograms. - 10: lferteroa macrocm·pa; - II: Dontostcmon i11tegrijolius; -
12: Plnntago minuta; --- 13 : Erodium stephania.nurn; - 14: E. tibetanurn: - 15: Ohloris virgata. 
Del. V. MATEJOVreovA. 
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found by BouRREIL et TROUIN (1. c.) in the haploid set of both the subspecies 
examined by them. 

Chloris virgata SWARTZ . 2n 20 

Figs. 15, 17 

The feather flngorgrass is widespread in the tropics and subtropics almost around the globe; 
in A sia it r ea ches the northern extremity of its distribution in northern Mongolia and Manchuria. 
It oft en occurs a s an anthropophyte. In Mongolia its native occurrence is r estricted to the southern 
half of the country from whore it was introduced to the steppe zone in the north of Mongolia. 
Our plants were collected in a lU.Lhtral habitat. 

Tab. 7. Chromosome counts in Chloris virgata 

Country Locality n 2n References 

U .S.A. Texas, Castro Co. 20 G01.JLD 1968 
T exas, 20 BROWN 1950 
Texas 10 BROWN 1951 

Mexico Coahuila, W. of Saltillo 20 GOULD 1966 
Queretaro: Queretaro 20 GouLD 1966 
Baja California, sur La Paz 20 GOULD 1966 

S. Africa Mafeking, Cape 20 MOFFET et HuRCOMBE 1949 
India Gorakhpur 10 GUPTA 1969 

Uclaipur, Rajasthan 10 MALIK et TRIPATHI 1970 
Mongolia cf. Tab. I 20 present authors 
Australia unspecified 20 PRITCHARD et GOULD 1964 

Bot. Garden B erlin 10 20 SINGH et GoDw ARD 1960 
Dubious counts 

cultivated plants 14 NIELSEN et HUMPHREY 1937 
without any information 26 THOMAS in DARLINGTON 

et WYLIE 1955 
sub 0. virgata Sw. unspecified 30 KRISHNASWAMY 1941 
sub C . caudata TRIN. unspecified 40 KRISHNASWAMY 1941 

Although 16 records have been obtained for this species (cf. Tab . 7), many 
more will be needed in order to understand its cytogeographic patterns. 
Existing counts indicate a wide distribution for the diploids. Although the 

Chromosome 
pair 
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1 
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1 µm 

0.7 
0.9 
0.7 
0.6 
0.9 
0.8 
1.0 
0.8 
1.0 
0.9 

Karyotype of Chloris virgata 

sµm c µm 

0 .7 1.4 
0 .8 I. 7 
0.6 1.3 
0.5 1.1 
0.7 1.6 
0.6 1.4 
0.7 I. 7 
0.5 1.3 
0.6 1.6 
0.4 i.a 

: s Type 

1.00 M 
1.12 m 
1.17 Ill 

1.20 m 
1.30 m 
1.33 rn 
1.43 m 
1.60 m 
1.70 sm 
2.25 sm 



species is a very distinctive one, there seems to be a good reason to suppose 
that the rather great variance in chromosome numbers is due to taxonomic 
misidentification. All the deviating numbers of 2n = 14, 26, 30 and 40 were 
found only once and in materials of unknown or unspecified origin. KRISH
NASWAMY (1941) reported 2n = 30 for 0. virgata Sw. and 2n = 40 for 0. 
caudata TRIN. but both the names are synonymous. The only count of 2n = 
= 20 may be considered to be reliable. 

The symmetrical karyotype of 0. virgata is composed of the following 
chromosome pairs: K = IM + 7m + 2sm (cf. Tab. 8, Fig. 15); the length 
of its diploid set was found to be 29.0 µm. 

Stipa sibirica (L.) LAM. 

Fig. 18 

2n = 22, 23 

A steppe and forest-steppo species ranging from Daghestan and western Siberia to China and 
Japan. It is common in Mongolia but, avoids desert areas. 

A different chromosome count of 2n = 24 was recorded for the species 
by AvnuLOv (1928) and LOVE in MYERS (1947). Unfortunately, no additional 
data concerning the origin of their samples are available. To date the number 
of 2n = 22 was found only once in the genus (S. avenacea L. , GOULD 1958). 
The count of 2n = 22 clearly predominates in Mongolian plants, 2n = 23 
having been observed in two individuals only. 

S cut el Zari a tuvensis Juz. 

Fig. 19 ; Plate: XXIII: p 

2n = 22 

S. tuvensis is a microspecies most closely related to S. grandiflora SIMS. 
The two differ by the colour of corolla: 8. tuvensis has bright blue flowers 
(in vivo as well as in dryish specimens), whereas those of S. grandiflora are 
purple. In addition, differences in the shape of leaf margins have been given 
by J UZEPCZUK ( 1951, 1954); the leaves of S. tuvensis should be more distinctly 
toothed with longer teeth. This character is apparent in some individuals 
but with sufficient comparative materials the statement does not seem to be 
valid. Recently CERNEVA ( 1970) stated that even the colour of flowers is 
a variable feature: it is said to range from pinky-violet to blue. The author 
therefore did not accept the specific rank of the taxa concerned and referred 
the name S. tuvensis to the synonymy of S. grandiflora. This character, how
ever, was found to be highly constant in Mongolian individuals (localities 
from the Gobi Altai}; our collections differ considerably by the colour of 
flowers from the Altaian plants of S. grandiflora deposited in LE. 

The only S. grandiflora has been previously reported as occurring in Mon
golia and S. tuvensis therefore is a new taxon for the Mongolian flora. The 
only known station of S. tuvensis (near Kyzyl, Tuva A.S.S.R.) is very distant 
from the Mongolian localities, but there is no doubt that the species will also 
be found in between these places. 

The count of 2n = 22 is the first record for the species. To date the same 
number has been reported for three species of Scut:ellaria, i.e. for S. alpina L., 
S. chitrovoi Juz. and S. karkaralensis Juz. (cf. BoLKHOVSKIKH et al. 1969). 
Of these taxa only S. karkaralensis is closely related to S. tuvensis. A detailed 
karyological analysis is needed to account for the conspicuous and surprising 
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variation of chromosome numbers within the genus (x o__ 8, 9, 10, 11, 15, 17) . 
- Two chromosomes bearing macrosatellites attached to t ihe shorter arms 
were found in S. tuvensis. 

A stragalus melilotoides PALL. 2n = 16 

A diploid steppe species ranging from the eastern Altai to Manchuria and northern China. 
Along with A. tenu,i8 and A. capillipe8 ·FISCH. (northern China) it belongs to a rather peculiar 
group within the genus, very conspicuous morphologicaily (sect. Melilotop8i8 GoNTSCH.). 

No species of the section has been previously studied karyologically. 

A stragalits tenuis TuRcz. 2n c= 48 

This hexaploid spec ies is the nearest relative of A. meWotoide8 from which it differs by its 
much narrower, narrowly linea r leaflets and by its ehromosorne number. It is a steppe e lmrnmt 
with a small area restricted to Dahuria and eastern part of northern Mongolia. 

Lespedeza dahurica (LAXM.) ScHINDL. 

Figs. 20, 21 

2n 40, 42 

A st.cippe p0trophyt.e and prmmmophyte, ranging from Dahuria t.o the Uss uri <listr. and 
southwards to northern China. 

Two different chromosome numbers found in a material from unspecified 
localities (seeds and plants from American institutes) have been prev'iously 
reported for the species. CooPER (1938) recorded the count of 2n = 36. 
PIERCE (1939) examined a typical L. dahurica and the var. 8himadai (MASA
MUNE) MASAM. et HosOKAWA and stated the count of 2n = ea 44, i.e. 2n = 

= 42 or 44, the latter one being taken as more probable. The author's draw
ings, however, may be interpreted as 2n = 40 - 44. PIERCE assume8 that 
aneuploidy may have been involved in this species. 

The possibility of more than one chromosome number being present within 
L. dahurica has been checked by the present authors. The number of 2n = 

= 42 was found to be the most common in our plants; it occurred in eight 
individuals observed. Two plants had undoubtedly 40 somatic chromosomes 
and in one individiual 2n = 38 was counted; the latter number, however , 
appears rather uncertain. Considering this result the CoorJDH,'s count need 
not be taken as a priori erroneous. In addition, three basic number are com
mon in the genus L espedeza: x = 9 (2x = 18) , x = 10 (2x = 20) and x = 
= 11 (2x = 22) which correspond to the tetraploid counts of 4x = 36, 40, 44. 
To understand the chromosome number variation in L. dahurica, two possi
bilities may be considered: l . an aneuploid series occurs regularly within 
the species; 2. the correct number is 2n = 36 or 2n = 40 and supernumerary 
chromosomes are included in the chromosome complements of some plants. 
Unfortunately, it was not possible to confirm or to challenge the second 
possibility by the staining methods used. 

L. rlahuri ca is the only tetraploi<l reprosentative of the genus , all t.h o ot.hm· sp0cio~ being 
diplo id. According to Pn'.: RClii, there are hardly any <liffereneos between diplo ids and the tetra
ploid in sizo of planti:; and the ir organs. The nuclei an<l the cells of the latter only appear to be 
somewhat large r. The length of the chromosomeR is approximately the same in diploidR aud the 
tetraploid (1.0 ---- 3.0 wn after PTEECE, 2.0 - -3.3 µrn after COOJ>lm an<l 0.9 - 2.8 µm in Mongolian 
plantR). PIERCE stated ea eight chromoRome pairs with a m edian constriction and one satellitefl 
pair in L. dahurica. 
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Plantago minuta PALL. 

Fig. 12; Plate XXIII: m, n 

2n 10 

A xerophyte ranging from the Caucasus and the Caspian Sea to Tibet, Dzungaria and Mongolia 
where it occurs in the western and southern parts of the country. It appears to be a typical 
component of Mongolian sandy and stony semi-desert communities. The species exhibits many 
extremes in its various taxonomic characters; mainly the density of hairiness varies over a wide 
range in all parts of plants . The individuals examined represent such an extreme entity in having 
very dense and long hairs on bracts, calyces and leaves. This form has be0n considered by some 
authors to be a separate species (P. mo11golica DECNE. in DC.). 

Tab. 9. - Karyotype of Plantago tn'inuta 

·Chromosome 
lµm I : s Type pair s µm c µm 

1 2.8 2.7 5.5 1.04 M 
2 3.2 3.0 6.2 1.07 M 
3 2.6 1.5 . . . 0.4 4.6 1.30 m 
4 3 .2 2.3 5.5 1.39 m 
5 3.2 1. 7 4.9 1.88 sm 

No chromosome count has been previously reported for the species. The 
symmetrical karyotype of P. rninuta (K = 2M + 2m + lsm) is described 
in Tab. 9 and figured in Fig. 12. Two satellite chromosomes were found 
in the diploid set (Pl. XXIII : n). 

Aconogonum angustifoliurn (PALL.) HARA 

Plate XXIV: r, s 

2n 20 

Sy n.: Polygonum anyust~folium FAT,L. - A steppe f' pecies dist.ribut ecl in Mongolia and 
Dahuria, in the Baical La.kc area and in the w~)s tornmost part of the Amur H. district.. 

No chromosome count has been previously reported for this taxon; the 
basic number of x = 10 is the commonest one in Polygonum s. 1. Two satellite 
chromosome pairs were found in the diploid set of the species. 

H aplophyllum da1.lricum (L.) G . DoN 

Figs. 22, 23 

2n 18 

This steppe (less frequently somi-desert) plant is cornmon and abundant in Mongolia except 
for the mo8t southwPstorn part. of the count.ry. Its area extends from the Altai to Dahuria. 
The species belongs t .u t.ho small and rat,her ii.;olatetl section Peganoides SI'ACH. 

There is probably no chromosomal information in the literature concerning 
any species of this large genus. Four collections of H. dauricum yielded the 
count of 2n = 18; this fairly broad sampling indicates that t,he species may 
be entirely diploid in Mongolia. The basic number of x = 9 appears to be 
common in the family Rutaceae. 

Ribes mediatum M.EsiCEK et SoJAK 2n 16 

Figs. 16, 24 

A comparison of the voucher specimen with a comprehensive herbarium 
material of Ribes deposited in Prague (PR, PRO) and especially in Leningrad 
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(LE) showed our collection to be a distinctive entity within the R. diacantha 
group. There is good morphological evidence that our plant is closely akin 
to R. diacantha PALL. and R. pulchellum TuRcz. but it is readily distinguished 
from both the species mainly by the shape of the leaves. Unlike R. diacantha, 
its leaves are very deeply divided and have a long middle lobe; on the other 

A 

B 

c 

J;'ig. 16. ·· Leaf shape of three specieR of R1:bes and its variation. - A: R . pulchellum Tu.Rcz.; 
- B : R. diacantha PALL.: - C: R. mediatum Mii;sfCEK ot SoJAK. - Samples have been taken 
from fructiforous branch es of one indiv irlua l. - D el. .J. SoJAK. 

hand, the blade ba:::;e of R. medialum differs distinctly from that of R. pul
chellum by being long and cuneate (as in R. diacantha). In R. pulchellum 
the leaf base is abruptly truncate or cordate-rounded. The differences are 
exemplified by Fig. 16. 

The shape of leaves as well as some other features of R. mediatum are, 
in fact, about half-way between those of R. diacantha and R. pulchellum. 
R. mediatum is a highly fertile plant and produces well developped and viable 
seeds. We assume it to be a microspecies within the R. diacantha complex or, 

3.52 



more likely, a fixed hybridogene from the combination of both the nearest 
relatives . The putative parent s occur rather frequently in the Ulan Bator area. 
At the present it is , unfortunately, impossible to precise distribution and 
ecological preferences of the new species. 

The chromosome number of 2n = 16 is a uniform entity throughout the 
genus. 

I .... I, ... 17 ... . ....... •' ., ,.t-. ••• ., .... . 
.a'~ ... . 

~ 

••• -· $., ... , -~ 
.~ ••••• 
•• I ., ... 

• ~.· 

19 1. 
• Jr·· ·- '· ; 1._ 

I; w 
(# •• , :,. .. ; 

\ 
a 

23 

l 
.... •• • • .-t•••A -.L" .. ~ 
~' .. ,. ..... 

Fig::i. 17 - 24. - Rornatic mctaphases. - 17: Chlor'is virgata (2n =- 20); - 18: Stipa sibirica 
(2n =· 22); - Hl : ,'-,'cutellaria tuvensis (2n = 22); · - 20: L espedezr.i clohilrirn (2n = 40); -
21: L. dnhnrica (2n = 42); - 22: Haplophyllum dauricum (2n = 18), Songino; - 2:~ : 11 . dauricum 
(2n ~ 18) , Baga-Bogd- t'll ; - 21t: Ribes mediatum (2n = lG) . - Scale = 10 µm; the Reale g iven 
in Fig. 20 refers a lsu to Figs. 18, 19, 21, 24. - D el. J. M:i!;slcEK and V. JAVURKovA (Figi·L 17, 
22, 2:~) . 

Ribes mediatum ME:sft'J1<:K et SoJAK s p. (au hybr . ?) n. 

Frutex intern. pulchellum 'l' lJRC Z. et R. diacantha PALL. interme<l iu s . Folia ramorum fructi
ferorum basi longe cnnoata, triparl;ita, lob is bone evolutis, lob o merli o lateralibus valde longiore, 
utrimque glabra, rnarginc pilis tenuibus, mollibus, brevibm,; p raediLa, subtus dilut·. iora. Ramuli 
plc rumquo glaLri. Rhachos racernorum glabrao vcl pilis tenuibus , ± c urvatis, ± sparsis ob 
t ectae . Baccae rnaturae purpuxeae, 4 - 6 mm longae. 

A R. p11lchello baRi fo liorwn attenuata, c uneata, a R. d1:acantha praecipue fo liis semper evi
donte r profundius 1l ivi s is differt. 

T y pu s : Mongolia boroalis: dec livia collium vorsm1 o ri ent.cm a valle Zajsan (in rnontibus 
Bog<l-ul propo opp. U lan-Bator); 47°5 1' lat. bor., 106°56' long. or.; in declivi lapidoso. Alt. ea. 
l fi00 - 1800 m s. m. :So <r .~K et VAHAK 9112, 4. I X . 1966 (PH) . 

L imose ll a aquatica L. 2n = 40 
This is a spec ies with a n early cosmopolitan type of distribution. In Mongolia it occurs in th e 

n orthern part of the country (excep t for its extreme west). The p lants observed karyologically 
a ro r eferable f»o tho t,ype for m of the species. 

L. aquatica seems to h ave the same tet.raploid number of 2n = 40 through
out its range. The SvENSSON's result of 2n = 36 (published as n = 18) is 
apparently erroneous. However , the sampling of chromosome numbers is 
insufficient in this species (cf. Tab. 10) . 
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Tab . 10. Chromosome counts in Limosella aquatica 

Country 

Groonland 

Iceland 

vVales 

Sweden 

Slovakia 

Poland 

Greece 

Mongolia 

Locality 

Blue West 1, SW. G., 61° N. 

unspecified 
unspecified 
Morfa Pools, Glamorgan 

Dalby near U ppsala 
Lund 
D. 106 near the Latorica R. 
Bol' - E. Slov . 
\V"ie lki LaR near Pakoslaw 

central lake of Gamila, 1900 m 

Ulan Bator 

2n References 

40 

40 
40 
40 

36 
40 

JORGENSEN, SORENSEN 

ot WESTElWAArtD 1958 
LovE A. 1954 
LovE A. e t D. 1956 
BLACKBURN in VACHELL 

et BLACKBUJtN 1939 
SvENssoN 1928 
LovE A. et D. 1944 

40 MmdN et VA.cHov.A in M.AJovsKY 
40 et al. 1970 
40 JANKUN in SKAUNSKA, PoGAN 

et JANKUN 1968 
40 Quf!:zEL et CoNTANDltIOPOULOS 

1965* 
40 present authors 

* Fourty one chromosomes are shown in the drawing (I .c.: Tab. 3, Fig. 6, somatic metaphase). 

Lycium ruthenicum MuRR. 

Plate XXIV: t, u 

2n = 24 

One of the most distinctive species of the genus, a densely prickly small shrub with fl eshy 
leaves. This xerophytic plant is distributed in deserts and semi-desertf~ of Middle (the Iran
-Turanian region) and Central Asia where it inhabits especially saline soils. 

The tetraploid count of 2n = 24, known to be the most common in Lycium, 
is the first chromosome record for the species. 

Parietaria micrantha LEDEE . 2n = 16 

Syn.: Ji'reirea micrantha (LEDEB.) JARM. [nom. altern.] - P. rnicrantha is an Asiatic species 
widely distributed in the m eridional, s ubmeridional and temperate zones. Throughout. its area, 
P. micrantha clearly- prefer s protect.ed , shaded habitats. It is not s urprising, therefore, to find 
that in Mongolia the species is often accompanied by Anoplocaryum compre8s'llm (TuRcz.) 
LED EE . Cont,rary to the latter its ecological amplitude is distinctly broader. 

No chromosome number has been previously reported for the species. 
Recently the same count of 2n = 16 has been found by NILSSON et LASSEN 

(1971) and DAHLGREN , KARLSSON et LASSEN (197 J) in P . lu8itanica L. subsp. 
lu8itanica from the Balearic Islands. This record agrees with the taxonomic 
relationships of both the species. ]for that reason the STRID 's ( 1971) result 
reported for P. lu8itanica L. from Albania (2n = 26) seems to be rather 
doubtful. The number of 2n = 16, based likely on x = 8 and known to occur 
also in P. pen8ylvanica MuHL. ex WrLLD. suggests a complex chromosome 
number pattern in the genus Parietaria (x = 7, 8, 10, 13). 

U rt ica cannabina L. 2n = 52 

The area of this anthropophilous plant extends throughout southern Siberia and adjacent 
regions of Central Asia to the Far East. The European localities are not autochthonous. U. canna
bina is abundant and widely distributed in most of Mongolia, distinctly prefering habitats 
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disturbed by human activities; natural localities of a primary character -·- where the species 
may be usually found. growing in st,ony and rocky s ites - arc less common. 

The same count of 2n = 52 has been previously reported biy FOTHERGILL. 

(1936). The author studied plants grown from a seed collection obtained 
from a botanical garden (Lithuania). According to FOTHERGILL the chromo
somes of U. cannabina are very similar to those of U. dioica L.; their length 
ranges from 0.6-1.3 µm. 

Peganum nigellastrum BONGE 2n = 24 

This psammophyte is a Mongolian element very rarely extending to adjacent t'egions of 
Dahuria and northern China. It appears to be common in most of Mongolia, representing a cha
racteristic member of semi-desert communities. It is, however, absent from woodland areas 
in the north of the country. 

The tetraploid count of 2n = 24 is the first chromosome record for this 
species. The only P. harmala L. has been previously examined and was found 
to have the same number. 

Souhrn 

V praci je shrnuta druha cast vysledk1°1 karyologickeho studia mongolske fl6ry. Byly zjisteny 
chromoz6move pocty u 34 druhu zo 41 lokalit (cf. Tab. 1), z toho pro 23 druhu (a 3 rody) poprve; 
u 3 druhi."1 se zde uvadeny pocet lisi od dosud publikovanych. Morfologie chromoz6mu byla 
podrobnE'iji studovana u 7 druhu. -- V praci jej popsan novy druh, Bibes mediatum M1J;si6EK 
et SoJA.K. Tragopogon trachycarpns S. NIKIT. je interpretovan jako hybridogenni druh, vznikly 
z kombinace z1utokveteho 1'. orientali8 L. a fialovokveteho T. sibiricu8 GANESCH. - Scutellaria 
tuvensis Juz. a Tragopogon trachycarpus j sou nove druhy mongoJske flory. 
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Addendmn. - A further chromosome number of n = 10 hn,s r ecently boon reported for Chlo
ri.<1 virga.ta SWARTZ by DAVlDSE et POHL, Canad. Journ. Bot. 50 : 1441 - 1452, 1!:)72. The authors 
examined plants from N icaragua (Estell) and. Salvador (:':3anta Ana, Lago Coatopequn). 
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PRESLIA 44 TAB. XXII. 

a 

g 

h 
Plate XX I I. · Sornu.t ic rnotaphaseR. - a: A 1w 1ifoc01·ywn co11t/JrCS81 1111 (211 i4): b: A.i;yr1·.q 
hybrida (211 18); - c: Un.<J.'!ia drt.<Jy7>hylla (2 n =- L8); <l : Acro/d'ilon r<:JJe 11s (2 1L --,: 2f>); · 
e: Berteroa ma('rocarpa (2n = 16); f: H. macrowrpa (2n - 17): · g: Don/.o8frmwn integrijotins 
(2n == 14); h : Eror'1:10n tibetanum (2n = J 8). - Hco.le = I 0 (J.m. l'hot;o .T. ,'\1.1~:s f ·· 1m. 
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PRESLIA 44 TAB. XXIII. 
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Pl al u x x rr I. Numat.ic c ht'Oll10SOJlH.';<. - j - .i: ,'i'rnbio8a. comosa (2 11 JG ); k I : Nrothum 
tibctn:nu111 (2n 18): - m: Planlago 111 in ula (2n =-- 10): - n: P. mi1111ta, :·mtellitu eltron10so m es ; 

- 11: Arislidn lwy 11Hw11ii (2n = 22 ) ; p: 8cutellnrin tuvensis (2 n ,·-- 22). -- Rc•:tk I 0 !.lm . -
l'hll l·o .f. lVf 1~;8 f U l•;K, 
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PRESLIA 44 TAB. XXIV. 

.. r i . 

·-t 
Plate XXl V. - ~01uat, i n m otaphases. - r - A : Aconogonwn a.n(Jnstifolium (2 11 
t - u: Lycium ruthenintm (2 n = 24) . --- Scale = 10 µm . - l'h oto ;J . Mil:sicEK. 

20): -
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