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Abstract: The present paper reports the karyomorphological data of 5 gecies of Sw erti-
a The karyotype fomulae are as follow s S. teraptera 2n= 14= 4m+ 8sn+ 2st= A +
M 2+ M 1+ 25 S wolf angiana 2n= 28= 12n+ 1l4gn+ 2st= @ + &M 2+ 8 1+ 6S S. bi-
folia 2n= 28= 14m+ 49n+ 10st= 2 + 14Vl o+ 1M 1+ 2S; S. f ranchetiana 2n= 20= 6m+
12gn+ 2st= 8 2+ 1M 1; S. hickinii 2n= 20= 8n+ 4gn+ 8st= 8V 2+ 1M 1+ T he chromo-
ome numbers and karyotypesof all gpecies are reported for the first time
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Sw ertia (Gentianceae) comprises 11 sectionsw ith about 160 ecies, mainly dis
tributed in Northern temperate zone M ost sections and ecies are concentrated on
w estern China, a fav gecies in North American and A frican and only one ecies ex-
tending to Europe Southw est China and its adjacent area are itsmajor center of distribu-
tion and diversity!*. How ever, karyomorphological investigations on Sw ertia from this
region are very poor. Follow ing our reports of karyomorphological studies on Chinese
plants of Gentianaceae'”®!, the present paper contributes karyomorphology of 5 gecies
in Sw ertia

1 M aterials and M ethods

Thematerials and their localities are tabulated in Table 1 The voucher gpecmens
arepreserved in the herbarium of Northw est Plateau Institute of Biology, the ChineseA -
cademy of Sciences, The People's Republic of China (HNW P).

Table 1 L ocality and chranosome number s of the exam ined taxon in Swertia

Taxon M aterial Chrom. Na L ocality and V oucher pecimen altitude
S. tetraptera Ovary 2n= 14 M agenm Q inghai, Xue Chun-ying 02, 3800 m
S. bif olia Ovary 2n= 28 Guinai,Q inghai, L iu Jian-quan 12, 3900 m
S. wolf angiana Ovary 2n= 28 M aduo, Q inghai, Zhou L i-hua 2242, 3700 m
S. hicknii Roots 2n= 20 M t N angya, A nhui, Shao Jian-zhang 91083, 1500 m
S. f ranchetiana Qvary 2n= 20 Changdu, X izang, L iu Jian-quan 154, 3800 m

For the observations of ovaries, themethod introduced by L iu'* was taken For the
grow ing root tips, the procedurew as as sane asour former reports[2 ¥ The karyotype
formulae are estimated acoording to L eavan et al'®. The teminology used for chromo-
ome complement of relative length (C R. L. ) is that defined by Kuo et al'®’. The classi-

[l The intrachromosomal asymmetry

fication of karyotype asymmetry follow s Stebbins
index (A1) and the interchnromosomal asymmetry index (A 2) proposed by Romero
Zarco'® aswell as index of the karyotypic asymmetry (A s k%) proposed by Hiso A ra-

no"® w ere adop ted

2 Results

2 1 Swertia tetrapteraM axim. (sect Herteranthos). Table 2, Plate 1:1,5

This gecies exhibits the chromosome number of 2n= 14; the mitoticmetaphase
complement consistsof 4median, 8 submedian and 2 subteminal chromosomes T he com-
plement of relative length shows2 long (L), 6 longer (M 2), 4 shorter (M 1) and 2 short
(S) chromosomes The total length of the chromosome complement is 26 ym and the
mean length 3 14 um. The lengths range from 4 6 to 1 73 ym. The chromosme bi-
modality is distinct The karyotype asynmetry w as categorized to be the B type The
karyotype asymmetry indices are A 1= Q 45A2=Q 29 and As k%= 66 46 The chro-



548 19

mosome number and karyomorphology of this gecies are reported here for the first

time
Table 2 The chranosome parameters in S tetraptera
Parameters'S. tetraptera
Na RL RS RT AR PC CRL
1 16 02 4 90 20 92 327 st 146(L)
2 11 73 5 34 17. 07 220 In 120(M 2)
3 1Q 25 543 15 68 189 In 1 10(m 2)
4 8 32 6 13 14 75 136 m 101(M2)
5 8 32 4 82 13 14 173 I Q92M 1)
6 7 44 342 10 86 218 In Q 76(M 1)
7 4 38 3 50 7.88 125 m Q 55(L)

RL = relative length of long am, RS= relative length of short am, RT= relative total length of chromosome, AR
= am ratio, PC= position of centromere, m= median, sn= submedian, st= subteminal; C R. L = chromosome comple-

ment of relative length

Table 3 The chranosime parameters in S bif olia and S wolf angiana

Paraneters'S. bif olia S wolf angiana

Ne RL RS RT AR PC CRL No RL RS RT AR PC CRL
1 75 215 Q974 354 s l(l_?’)s 1 60l 521 1122 115 m 1(L5)7
2 660 19 85 332 s 61\422(3 2 68l 300 98 227 1(L3)7
3 473 362 835 131 m qlv.127) 3 529 405 934 131 m 1(L3)1
4 465 310 775 18  sn 01\402% 4 521 28 80l 18  sn 01\4123)
5 548 207 75 265 sn qlwoz? 5 441 341 78 129 m qlwlz(;
6 393 338 73 116 m qlwozz) 6 420 345 774 124 m qlvlof)
102 102

7 os% 11 15 3 s g% 7 ses 160 7125 3 o« 0%
101 099

8 a6 3.8 724 102 w0 8 4w 268 705 16 m o
091 090

9 a® 20 65 14 m o 9 48 160 641 300 s 9
091 090

0 a7 27 65 1% m o 10 42 220 64 20 = o9
11 35 29 648 117 m &98 11 405 19 60L 206  sn (?\481‘;
12 497 123 620 403 &817) 12 301 148 449 203 sn 0(56)3
13 477 08 564 545 s &73 13 260 148 408 176  sn 0(55)7
14 270 203 473 133 m 0(86)6 14 240 160 400 15 m 0(36

See Table 2 for the explanation of abbreviations
2 2 Swertia bif oliaBatal (sect Rugosa) Table 3; Plate 1:2,6
This gecies exhibits the chromosome number of 2n= 28; the mitoticmetaphase
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complanent consists of 14 median, 4 submedian and 10 subteminal chromosomes The
complement of relative length show s 2 long (L), 14 longer (M 2), 10 shorter (M 1) and 2
short (S) chromosomes The total length of the chromosome complement is 58 06 um
and themean length is4 15 tm. The lengths range from 5 60 to 2 53 ym. The chromo-
some bimodality is indistinct The karyotype asymmetry w as categorized to be the 2B
type The karyotype asymmetry indices areA 1= Q 53,A2=Q 27 and A s k%= 68 34
The chromosome number and karyomorphology of this gpecies are reported here for the
first time
2 3 Swertia wolf angiana Gruning (sect Rugosa) Table 3; Plate 1:3,7

This gecies exhibits the chromosome number of 2n= 28 The mitoticmetaphase
complement consists of 12 median, 14 submedian and 2 subteaminal chromosomes The
complement of relative length show s 6 long (L), 8 longer (M 2), 8 shorter M 1) and 6
short (S) chromosomes The total length of the chromosome complement is 48 13 tm
and themean length is 3 44 um. The lengths range from 5 40 to 1 93 ym. T he chromo-
ome bimodality is distinct The karyotype asymmetry was categorized to be the 2B
type The karyotype asymmetry indices are A 1= Q 42,A2=Q 30 and A s k%= 63 35
The chromosome number and karyomorphology of this gecies are reported here for the
first time
2 4 Swertia hickinii Burk (sect Ophelia, ser. Ranosae), Table 4; Plate 1: 3,8

Table 4 The chranosome parameters in S hicknii and S f ranchetiana

Paraneters'S. hicknii S. f ranchetiana
No R RS RT AR PC CRL Na RL__RS RT AR _PC CRL
1 3% 828 u& 22 = B 1 57 66 23 116 9w g%
2 53 628 10 118 M g 2 3% 77 1% 217 = g%
3 515 58 104 114 m gy 3 510 624 ux 12 m g@
4 45 563 102 12 m 01\/'022) 4 38 715 1095 18  sn &402?
5 a7 61 98 164 m o 5 20 685 am 23 = %
6 225 74 a6 32 s« o 6 4% s02 9% 117 m 0%
7 195 749 944 38 g &91‘;' 7 244 65 902 270 s (?\483
8 19 727 92 365 s &91:; 8 213 671 88 315 s (?VIBS
9 160 727 88 454 g &83 9 247 624 871 25 &815)’
0 23 58 827 24 = of 10 224 62 84 219 = of

See Table 2 for the explanation of abbreviations
This gecies exhibits the chromosome number of 2n= 20 The mitotictm etaphase
complement consistsof 8median, 4 submedian and 8 subteminal chromosomes T he com-
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planent of relative length show s 8 longer and 12 shorter chromosomes T he total length
of the chromosome complanent is 23 10 ym and the mean length is 2 31 um. The
lengths range from 1 91 to 2 73 um. The chromosome bimodality is indistinct The
karyotype asymmetry w as categorized to be the 3A type The karyotype asymmetry in-
dicesare A 1= Q 50,A 2= Q 12 and A s k%= 67 45 The chromosome number and kary-
omorphology of this gecies are reported here for the first time
2 5 9wertia f ranchetiana H. Snith (sect Ophelia, ser. Ramosae), Table 4; Plate 1: 1,9
This gecies exhibits the chromosome number of 2n= 20 The mitoticmetaphase
complement consists of 6 median, 12 submedian and 2 subteaninal chromosomes The
complement of relative length show s 8 longer and 12 shorter chromosomes T he total
length of the chromosome complement is26 69 ym and themean length is2 63 ym. The
lengths range from 2 23 to 3 59 im. The chromosome bimodality is indistinct The
karyotype asymmetry w as categorized to be the 3A type The karyotype asymmetry in-
dicesare A 1= Q 46,A 2= Q 14 andA s k%= 65 34 The chromosome number and kary-
omorphology of this gecies are reported here for the first time

3 Discussion

The chromosome countsof Sw ertia aremainly Iimited to the Japanese ecies™® and

the W estern H imalayan secies™. So far, chromossme numbers of 2n= 60, 52, 28, 26,
24,22, 20, 18, 16, 14 have been recorded for the genus'™® **. From the chromosme data
available, one finds that some sections (e g sect Ophelia) are polybasicw hile some sec-
tions (e g sect Rugosa) have a constant basic chromosome number. How ever, it is still
difficult to connect the chromosome dataw ith the grossmorphology. Themechanisn sof
chromosme variation in the genus are still puzzling Onemay expect to find high chro-
mome diversity in the mountain regions of W estern China, w hich is the area of the
highest gecific diversity for this genus In turn, the result may contributemore clues to
understand the evolutionary mechanisns of chromosome variation in this genus The
chromosome studiesonmore gecies from this region is currently undertaken in our lab,
w hich w ill assist in 0lving the above problans
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Explanation of Plate

Plate I Fig 1,5 Somatic chromosomesof S. tetraptera, 1 M itoticmetgphase 5 Karyotypes Fig 2,6 Somatic chro-
mosomes of S. hif olia, 2 M itotic metaphase 6 Karyotypes Fig 3, 7 Somatic chromosomes of S. w olf angiana, 3 M i-
toticmetgphase 7. Karyotypes Fig 4, 8 Somatic chromosomesof S. hicknii, 4 M itotic metgphase 8 Karyotypes Fig
9 Karyotypesof S. f ranchetiana Scale bars= 10 um.
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