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Abstract — Karyology of six Silere (Caryophyllaceae) species from the Hengduan Mountains of SW China was
analyzed for the first time. The results indicate that the basic chromosome number for the six species is x=12, with
karyotypic formula as follows: S. orientalimongolica (2n=2x=24=24m); §. nepalensis (2n=2x=24=16m+8sm); .
trachyphylla (2n=2x=24=8m+6sm+10st); S. davidii (2n=4x=48=48m); 5. nigrescens (2n=4x=48=40m+8sm); §.
yetii (2n=6x=72=64m+8sm). The karyotype asymmetsy of . orientalimongolica and 8. davidii are 1A and S. tra-
chypbylla is 3A, distinct from the other three species with 2A type. The significance of the cytological evolution

of Silene from the Hengduan Mountains is briefly discussed.
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INTRODUCTION

The genus Silene L. belongs to the Caryophyl-
laceae and consists of approximately 600 species
distributed mainly in the Northern Hemisphere,
but also in Africa and South American. About

110 species (67 endemic) occur in China (ZHOU
et al. 2001), with 49 species and 2 varieties in the
Hengduan Mountains of SW China (Wu 1993).

The Hengduan Mountains is one of the bio-
diversity hotspots (BOUFFORD et af. 2004); there
are at least 7954 species occurring in the region
(L1 and L1 1993). However, the chromosome
data from the region are very poor; up to now
only 522 taxa have been reported for cytological
data (NIE ef al. 2005). Although 49 species and 2
varieties of Stlene occur in the Hengduan Moun-
tains, so far only one species has been reported
the chromosome number (L1 and HEe 2007).
Therefore, it is necessary to add new data for the
cytological studies of the genus in the region.
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As part of our effort to accumulate cytologi-
cal data from this area, in this study we present
the karyomorphological data of six species of 5+
lene, which grow in harsh alpine habitats at alti-
tudes between 3700 and 4800m (TasLE 1).

MATERIAL AND METHODS

A list of the species studied, collection locali-
ties and accession numbers is given in (TABLE 1}.
Voucher specimens are deposited in the Her-
barium of Kunming Institute of Botany, Chinese
Academy of Sciences (KUN). All cytological ob-
servations were made from root tips. Seeds ger-
minated on wet filter papers in Petri dishes. Root
tips approximately 1cm long were cut and pre-
treated in 0.003 mol/L 8-hydroxyquinoline solu-
tion at room temperature in darkness for 3-6h,
then fixed with absolute alcohol: glacial acetic
acid (3:1) at approximately 4°C for 30 minutes,
then rinsed in distilled water twice for approxi-
mately 20 minutes. Hydrolysed in 1 mol/L HCI
at 60°C for 8-16 minutes, stained with 1% aceto-
orcein overnight, and squashed for cytological
observation. Permanent slides were made fol-
lowing the standard liquid nitrogen method.
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Observations were made of somatic mitotic
interphase, prophase and metaphase. Karyo-
morphological classification of the mitotic in-
terphase nuclei and prophase chromosomes was
following Tanaka (1971; 1977). The designa-
tion of the centromeric position as median {m)
ot submedian (sm) was following LEVAN ef /.
(1964). Karyotype asymmetry (KA) was classi-
-fied according to STERBINS (1971).

RESULTS

1. Interphase nuclei. and prophase chromo-
somes - The interphase nuclei of Silene yetis is
stained lightly and protruded rough surface
which gradually transforms into a diffused chro-
matin {Fig. 1: A). According to the system of
Tanaka (1971; 1977), it can be categorized as
simple chromocenter type. However, the other
five species are stained darkly and have an al-
most homogeneous distribution throughout
the nucleus, forming a fibrous network of the
chromonemata (Fig. 1: B). They can be catego-
rized as diffuse type.

The chromosomes at mitotic prophase of
all six species stain darkly and homogeneous-
ly, showing several small elastic constrictions
{(Fig. 1: C). There are no conspicuous hetero-
chromatic or euchromatic segments in the species
investigated. According to the system of Tanaka
(1971; 1977), the prophase chromosomes of the
genus are classified as the interstitial type.

2. Chromasome counts and karyomorphology -
Metaphase chromosomes of the six species of Si-
lene are displayed in Fig. 1. Descriptions of the cy-
tological features of each species are shown below.

Silene orientalimongolica Kozhevnikov - The
sample from Anjiula Shan Pass (Baxoi) has a for-
mula of 2n=2x=24=24m. The ratio of the lon-
gest to the shortest chromosome is 1.51 and the
KA is 1A type (Fig. 1: D, D’).

Stlene nepalensis Majumdar - The karyotype
formula is 2n=2x=24=16m+8sm, with pairs 8,
10, 11 and 12 being submetacentrics. The ra-
tio of the longest to the shortest chromosome is
1.49, and the KA is 2A type (Fig. 1. E, E’).

Silene trachyphylla Franchet - The karyotype
formula is 2n=2x=24=8m+6sm+10st, with the
5th, 6th and 10th pairs being submetacentrics.
Moreover, pairs 7, 8, 9, 11 and 12 of chromo-
somes are subterminal type. The ratio of the lon-
gest to the shortest chromosome is 1.52 and the
KAis3A type (Fig. 1. E F).

Stlene davidii (Franchet) Oxelman & Lidén -
The population was collected from Zheduo Shan
Pass (Kangding) is a tetraploid with a formula of
2n=4x=48=48m. The ratio of the longest to the
shortest chromosome is 1.73, and the KA is 1A
type (Fig. 1: G, G"). -

Silene nigrescens (Edgeworth) Majumdar -
The chromosome number for this species is
48 and has a formula of 2n=4x=48=40m+8sm,
which is also tetraploid with pairs 8, 10, 21 and
23 being submetacentrics. The ratio of the lon-
gest to the shortest chromosome is 1.70, and the
KA is 2A type (Fig. 1: H, H).

Stlene yetit Bocquet - The karyotype formula
for this species is 2n=6x=72=64m+8sm, which
is hexaploid with pairs 11, 19, 23 and 33 being
submetacentrics. The ratio of the longest to the
shortest chromosome is 1.87, and the KA is 2A
type (Fig. 1: 1, I').

TasLE 1 — Collection and accession information of Silene species studied.

Taxon Locality Altitude Position Voucher (KUN)
Silene davidi (Franchet) Zheduo Shan Pass, Kangding, 30°04'11.3"N
Oxelman & Lidén Sichuan 4700m  gg1eggry7. g KuBo371
Stlene nepalensis Majumdar  Rawu, Baxoi, Xizang 3800m 29?3°;59'§38(())"I]§ SunH-077X-1603
Sl ] Ed h), .. . a 29°3936.7"N
I&;’f’;ﬂ(ig:escem (Edgewort )An]mla Shan Pass, Baxoi, Xizang  4800m 96° 42,355‘1,,]5 SunH-077X-1422
Si entali I . R 29°39'36.7"N
Kzoez’;feg:iek’:)j Hmongotica Anjiula Shan Pass, Baxoi, Xizang  4800m 96°42'55.1"E SunH-07ZX-1421
Silene trachypbyila Franchet Make Cun, Zogong, Xizang 3700m é?'%(l,’ﬁi:g SunH-07Z.X.2086
Silene yetii Bocquet Luoni Xiang, Markam, Xizang 4000m 257169 ZhangDC-072X-1300

98°32'15.0"E




12 LUQO, LIU, XU, NIE, S$UN and LI

DISCUSSION and S. nigrescens are found to be tetraploids with
KA categorized as 1A and 2A type, respectively.
Stlene yetii is found to be hexaploid with 2A
type. Previous cytological studies also indicated
a high level of variation of chromosome number
in the genus, which has been reported as 2n=20,

Silene orientalimongolica, S. nepalensis and S.
trachyphylla in this study are documented as dip-
loids (2n=24), with different karyotype asymme-
try of 1A, 2A, and 3 A, respectively. Stlene davidii
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Fig. 1. — Mitotic nuclei, metaphasic chromosomes and karyotype of six spe-
cies of Silene. A-B, Mitotic interphase nuclei. C, Mitotic prophase. D-I, Mi-
totic metaphase. D'-T’, Karyotype. D, D', 5. orientalimongolica, 2n=24. E, E’,
S. nepalensis 20=24. F, V', 8. trachyphylla 20=24. G, G', 8. davidii 2n=48. H,
H, §. nigrescens 2n=48. 1, T', 5. yetii 2n=72. Scale bars=5 pm.




A KARYOLOGICAL STUDY OF SIX SILENE SPECIES FROM THE HENGDUAN MOUNTAINS 13

24, 30, 48, 72 (HeasLip 1951; Barl 1973; ZHANG
1994; WaNG 2004; L1 and Hr 2007; MiNARECI et
al. 2009; YILDIZ et al. 2009).

Half of our reported species are polyploids.
However, of the 322 Silene species with chromo-
some counts, about 77 % are diploids as 2n=24 and
only about 15% of the reported species are poly-
ploids (WaNG 2004). It seems that Silene keeps a

-chromosomal evolution on a diploid level mainly
. based on the chromosome number of 2n=24.

Most species of Silerre with high endemism
grow in harsh alpine habitats of the Hengduan
Mountains which is one of the centre of the ge-
nus distribution and differentiation (Wu 1993;
ZHOU ef al. 2001). Because polyploidy is com-
mon in plants of cold climates with harsh and
stressful environments (LOVE and LOVE 1949;
1967; BROCHMANN et af. 2004), we would ex-
pect a relatively high frequency of polyploidy in
the genus in this region. However, so far only
S. gracilicanlis (2n=24) has been studied (L1 and
He 2007). Including this study, there are only 7
available cytological data for the genus Silene
from Hengduan Mountains, of which 4 species
are diploids. Therefore it is uncertain whether
polyploidy plays a significant role in the genus
evolution from the harsh alpine habitat of the
region. Karyomorphological studies on more
species of the genus from the Hengduan Moun-
tains are needed in order to better understand
the chromosomal evolution of the genus in this
biodiversity hotspot.
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