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Abstract

The karyotypes and the chromosO【 ne nun1bers in nine species of the genus CeP:`,o刀 o

('r。 urn.)1'. from the alpine nlountains of western China are reported in the present pa-

per. All the chromosome data for these species in this paper are recorded for the first

tinle. In Cgm‘ ,@,:口 ,z刀’I0″’ls:‘ Franch.the karyotype forinula and the chronn.osome cO【 n-

plement of relative length are K(2n)=14=12m+2M=8M2-+6M1|in G.@″ ‘勿勿 |MaX-

im.K(2n)=18-14m+4M=8M2+lOMl;in G.杨 y,I。 J‘r11 Kamtz K(2n)-18=16m

→~2sm==8M2十 10M1.The karyotypes of three species all belong to s.tebbins’ type 1A,and

are symmetrical or subsymmetrical with low asymmetry indices(AI,A2and As.k%).

In C.扬 r加|H.smith K(2n)=32=26m十 6sm-14M2+16Mr+2s and in C.t`纟 ,`印 ,

Marquand K(2n)==26==24m--卜 2sIm.==21'1-12M2+-8M11-4s. Their karyotypes belong to

stebbins’ type 2A.or 1B respectively an.d are asymnletrical l″ ith high asyminetry indices

(Al,A2and As.k%).The chrom.osome numbers are reported for four following species:

G.@″ヵ氵,e刀s|sW.W.s1mith 2n=.36,C.7ogesce″ o Franch.ex IIems1.2n=;36,G.pse″ -

d.oogzo`氵co Kusnez. 2n.==厶 0, alnd G. sgzorrios@I'edeb. 2n.==76. 'rhe k.aryoty· pe eVolution

is distinctly correlated with geographical distribution progression.. △
′
he more leaves the

ditribution centre, th.e more occur p·olyploidy species,

Key l卩 ord.s:Ge″ ‘r口刀口;chron10son1e number;karyotype;polypl° id;geographical distribu一

tlon.

'I·he project was supported by the National Natural scicnces F.oundation of China
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(∶;召,a`Jo刀口,a large genus including about 361 species,is widely distributed all over the

world except in Africa. There are 2‘ 7 species in.China. since last half century,Ce,,莎 ,cm0

has been studied oytologically.However,nlost studies are con.cen.trated on the accumula-

tion of chromosome number counts,and only a few on karyology,such as th.ose by(shi-

genbu(1984)and Yuan&.Kupfer(1993).The karyotypes of five species and the chronlo-

some number cotInts of four species are recorded for the first time in th.e present paper,

Materinls and Met△ ods

The materials used in this study were seeds of the Gcntians, 'rhe seeds and the

vouch.er specimen.s wcrc collected.at tb.e satne places of the field, a!、 d the specimens all

、vere conserved in the herbariunl of Northwest Plateau Institute of Biology,the Chinesc

Academy of sciences(HN`VP).

TIle seeds were germinated in peteri dishes o!1 wet filter paper at roorn tempera-

ture. Root tips w.ere pretreated in O.002!nol/L,8-hydroxyquinoline for 15-20 bours at

4·C and then fixed with carnoy’ s solution(100|%alcohol:glacial acetic acid=3:1)for

at least four hours.After wasb.ing ou.t the fiXer cornpletely、vit11 water,th.e root tips l″
·crc

m.acerated in 1 m.ol/LI-ICL at 60·C for 4— 5 minutes,stained and squashed in a dilutc so-

lution of Carbol’ s fuchsing.

The chrornosotne numbers wcrc coun.ted fronl eXamined~50-100 cells for each

species~ 'I′ he detailed karyotype analyses were:nicrophotographed and measured from at

least five cells. 'I′ he observations of tb.e ch.ro· mosomes Were mad.e at!nitotic metaphase.

The tern1inologies used for centronlere positions are those defined by Leven et a1.

(1964).'I′ he calculated method of chrornosorne cornplement of relative length (I.R. I'.)

u.sed by Kuo et a1.   (1972), the classification of kary· otype asyrnnletry of istebbins

(1971), and the intrachromoson1al asymmetry index (A,l) and thc interchrornosomal

asyn】 inctry index (~A.2) proposed by IR.ornero zarco (1986) were follow· cd.

Results

The measurernents of the chromosomes in five specics of (3召 72`J四 ,ao are listed in

Table l aild.the karyotype analyses of tllese species in 'rable 2. 'Γ h.e sornatic cb.ronlo-

somcs and karyogranls are illustrated in Plate l and 1.

Tl、 e results are described as follows:

1. C·eor沏 ,Eo,″
`,’

:‘ 9’Bensjo Franch. (sect. Microsperina'r. N. H。 )

△
′
he somatic chromoson】 es are 2n==14, 2x. 1′ he karyotype consists of six pairs of

metacentric chromosotnes and one pair of exact metacentric ch.ronlosomes so the kary-

otype formula is K(2n.)==14==12mi-2M.The chromosome complemen.t of relative length

h.as four pairs of longer chrorn.osotn.es and.three pairs of shorter chron1osomes. It can be

formulated into 2n==14==8M24-6M1.△
′
h.e length sum of the genome is of 15.22urn.with
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the lelngth range from 1.8o to 2.49 ″in. The ratio of the lo:△gest chromosome to the

shortest chromosome is 1,38 an.d the proportion of chromosome with arn1 ratio>2 is

Table i  McnsuremlellCc oF the chromOBooles nt 0litotIC ille(alpllase Ill s specieg of(3口 or臼″
"。

表 1 5种龙胆Ⅱ拉伪染色体◆数

Taxa

种类

sif-

C,y‘″,z″a‘‘

云南龙胆

C.t饣
'`:夕

)△ |

露蕊龙胆

C,夕
'ts忉

忉

刺芒龙胆

类 型

M

M

M

△ength(um〉 长度
No

绢号
short arm

短狞

Long aF:il

长什

|I·otal

总长

R.L.

相对

长度

I.R,L.

相对长

度系数

C.R.L.

相对长

度组分 臂 比

Arm

1,20 1.29 2.49 16.36 1. 14 M2 1.08

1.12 1.39 2.48 ]6.29 1.14 M2

1.00 1.25 2.25 1‘ .78 1.03 M2 1.25

1.12 1.12 14.72 】.o3 ˇ” 1.00

1.00 1.C)5 2.05 13.47 o.94 Ml 1.10

o.91 1.00 1.91 12.55 o.88 Ml 1,10

o.85 1.80 l1,83 o,83 Ml 1.12

1.08 1.84 2.92 lO,lo 1.32 L 1.70

o.93 1.71 2.64 9,13 1.19 1,83

1.38 2.63 9,09 1.10

1.04 1.58 2.62 9.06 1.18 M2 1.52

1.13 1.36 z.d9 8.61 1.12 1.20

1.08 1.3‘ 2.42 8,37 1.09 ~I2 1.24

1.12 1.19 7.99 1.04

1.Od 1.11 2,15 7.43 o.97 M1 1.07

o.88 1.09 1.97 6.82 o.89 M】

lo o.76 1.12 6,501~88 o.85 M】 1.47

1.13 1.85 6.40

12 o,88 1.62 5.60 o.73 1 19

13 1.42 4.91 o.64 1.29

1,05 1.43 2.48 12.96 1.17 M2 1.36

1.46 2,46 卜‘2 1.46

1.00 1.26 2.26 11.81 】.06 1.26

o.98 1.27 2.25 11.76
``【

a 1.30

1.Ol 2.Ol lO.50 o.95 M1 1.01

o.98 1.02 2.00 lO.45 M] 1.04

o,98 1.00 1.98 Ml 1.02

1.00o.96 o.96 1,92 lO.03 NI∶

o.89 0.89 1.78 9.30 o.84 M∶

· 11·

l

1,21|

| 1· 21 | m.

2.24

|

o,95

|

l

l

M2

1.25
l1.1:|M2

4

M2l

l |

6|
2.31 M2 | 1· 06

lll O· 72 o· :3|Ml|1· 57

o,74

o· 62|0· :0

l

|

l

1.00
| |l⒉ :5 1.16

l

|

M2

|

1.06

| 1·
00

o.p4

|l¨ 4|o· “
0.90

1.00
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「axa

种类

C.^口)o1o`2|j

钻叶龙胆

TⅡle l(continued〉 表 1(纟实)

类 型

C,乃氵‘衤″

条纹龙胆

R.L.=relative length;I.R.L.=index of rela0ve lcngth CoR,L.=complenlent or reIative length

R.L.=相对长度 I· RL· =相对长度系效 C· R· L.=相对长度组分

o.00. ~A~ccording to stebbins’ classification, this kind of karyotype belongs to type 1A,

The karyotype asynlnletry indices are the intrachrornosomal asyn1nletry index A1==

o.0984,the intercltrornosornal asyrnmetr3氵 ir1d.ex.A2==0.123,and the karyotypc asymnle-

try index As.k%=52.7.Therefore,the karyotype of C.y″ 刀刀勿″召不 Is is symmetrical with

the low asymmctry indiCes and all chrom。 somes are very similar~ EPlate I:A, Ⅱ:

J彐

Length(um)长 度 C,R.L.

相对长

度组分 臂 比

Arm
No

编号
short arrll

短宵

Long artn

长官

Total

总长

R,L.

相对

长度

1.R.L.

相对长

度系数

o.86 1.70 2.56 1.30 lv.i, 】.98

o.96 1.40 2.36 13.3衽 1.20 M2 1.46

o.84 1.24 2.08 11.76 1,06 公
`.12

1.48

1.08 2.00 11.31 1.02 M, 1,17

0,92 o,98 1.90 lO.7衽 o.96
`il

1.07

o,86 o,94 o,91 Ml 1.121,80 lO.18

1.06o.86 1.76 9. 95 o,89 Ml

o.76 0.87 1.63 9. 21 o.83 M1 1.14

o.64 0.96 1.60 M; 1.50

o.96 1.77 8,65 M2 1.85

o.95 1.41 2.36 7.48 1.20 M2 1.49

o.96 7, 35

^`I2

1.42

0.72 1.55 2,27 M2 2.16

0.96 1,27 2.23 7.07 1.13 、I2 1,33

2,18 6,91 1.ll 卜亻z 1.53

o.82 1.32 2.14 6.78
`【

2 1.61

0.68 1.23 1.91 6.06 o.97 Ml 1.81

o.91 o.95 1.86 5.89 o.94 Ml 1.05

1.82 5.77 o.92
`il

1.03

11 o.86 o. 91 1.77 5.61 M1 1.06

12 o.82 o,91 】.73 Ml 1.】 1

13 o.82 o,86 1.68 5.33 o.85 Ml 1.05

14 o.77 0.82 1.59 o.81 M1 1.07

0.64 o.91 1.55 o.79 △.I】 1.12

o.77 1.41 o.72 1.20

·12·

o.92

l

8

|
l

l

|

l

l

l

l

l

l

14.47

l

9· 04|0· :1

|2· 73 1.88

|

| 136 |232 1.18|

7· 20|1· 15

6|0· :6| 1· 32

|7 | 1.08

o.90lo
|

|

| 0· 92

lo.90|

5· 4:|0· ::|

5.04

|15| 4.91

16 o.64 | 4.47



Karyotypic formula

&~chromos° ille Complement

of relative length

L/s

Type A1 A2

2nˉ·14ˉ=12n1ˉ i-2M

-8M2+6Ml
o.00 lA o.098 o.123

2n=26-24m+2sm

=2L+12M2+8M1

△-4s

2.06 1B o.235 o.202

2n-18=ldm+4M

-8IM2+lOMl
1.39 lΛ o,116

o.214 o,165
2n=18-16m+· 2sm

-8IM2+lOM1
1,60 o.00 1A

1.94 o.19 zA ().239 o.182

2n=32=26m+6s:n

=14卜12+16Ml

+ˉ 2s

Table 2   
·
rhe△aryotype a:1I11yses oC s sp0cies in C· e`:r|J· △口

表 2 5种 龙胆Ⅱ扭勃核型分析

Taxa

C.b″
'乃

扌氵

条纹龙胆

Karyotype asymmetry

类种

C.夕“″”‘z″召刀:;`s

云南龙胆

C.‘,e'功 夕●。夕

缸蕊龙胆

C,cns忉
`o

刺芒龙胆

C.h夕 ,|″‘a`di|

钻叶龙胆

As.L%

52,7

57.2

53.8

56.9

57.9

L.·=length oI the longcst chronlosOIne; s— ·length of the shortest chro:n.osomel P)>2ˉ ·proportiom of chrOinoso:ne

w,th ar【 tl ratlo>· 2】 A1-the intrachromosomal asymmetry index defined by Romero zarco(1986);A2-thc interchrom(>

somal as” umetIy index denned by Rotilero zarco(1986)‘ As.K%=index oF thc karyotype asymmetry deflncd by Hoo

Arano (1963) ,

L,展长染色体的长度ls,最短染色体的长度IP>2,△ 比大于 2的染色体比例I A1,染 色体之同的不对称系

数I A2,染色体之内的不对称系效 ;As· K%,核 型不对称系效。

The seed rnaterials were collected from I· Īuadianba of 'r· ali c.anshan in Yunnan

provincc, on、vet meadowˉbcside th.e streaFn, alt. 2950n1, 19C)ctober 1989, T. N. I· Io

1369.

2.Cem矽洄,o ver`:¤ ,j Marquand (sect.Microsperma T. N. Ho)

The somatic chron】osomes are 2n==26, 2× i. 'rhe karyotype consists of tw.elve pairs

of metacen.tric chromoson△ es and one pair of subInetacen.tric chronlosotnes so the k.ary-

otype formula is K.(2n) ==26==24nl十 2sm. 'Γ he chrornosoFne cotnple1m.ent of relative

le|ngth has on.e pair of long chromosomes,siX ipairs of longer chronlosomes and four pairs

of shorter chromosonles an.d two pairs of short chromosomcs. It can be expressed as 2n

==26==2I.'+12M21· -8M11-4s, 'rhe length sum of the genome is of 28.92 uin with the

length range frotn 1.421o2.92u:n.Th.e ratio of the longest chronlosome to th.e shortest

chrornosome is 2.06 a:ld th.e proportion (of ch.rO【 nosorne with arm ration..->· 2 is O.00.

'I′11us, th.e classification~of the kary° type belongs to stebbins’ type 1B. The k.aryotype

asyn1metry indices are the intrachromosornal asymmetry index Al==0.235,the i:lterchro-

mosomal asymmeoy index A2=0.202 and the karyotype asymmetry index As.k%=

57,2. Therefore, the karyotype of G. vern.ayi is syn】 1n.etrical with high asyInrn.etry in.

·13·
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|

|

o.00|

P>2 |

|

l

o.00| o.121

|

1.38
|



dices. 匚Platc 【:E, I: N]
Thc studied rnaterials were collected fron1 Beinla sno、 v·

—n1ountain of Deqin hsien in

Yunnan provin.ce, on Ineado、 v., alt. 43o0m, 1 0ctober 1989, T. N. IIo 1299.

3. (力
`:饣

j@口口,Ⅱ
`△

0j IˉI. srnith (scct. Chondrophylla|Bge.)

The somatic chromosomes are 2n==32,4× .The karyotype consists of thirteen.pairs

of metacentric chrornosomes and three pairs of submetacentric chromosomes so the kary-

otype forn1ula is K (2n.) ·=32==26n1+6sm. The chron10sonle complement of relative

length.has seven pairs of longer chromosomes, eight pairs of shorter chron10son1.es an.d

one pair of short chromosomes, and it can be formulated into 2n==32==14M21-16M1-+

2s.. 1′he the length sum of the geno:ne is 30.83 un1△。ith the leingth range frotn.1.41 to

2· 73 um. The ratio of the longest chromosome to th.e shortest chro:nosonle is 1.94 and

the proportion of chromosome with arnl ratio>2 is O.19. Thus, classification of the

karyotype belongs to stebbins’ type 2A. 1′he karyotype asynlmetry indices are the in.tra-

chronlosonlal asyrnnletry in.dex.Al==0.239,the in.terchromosonlal asymn△etry i:ldex.A.2==

o.182 and the karyotype asymmetry index As.k%=57.9.Therefore the karyotype of

G.burkii is asymmetica1.EPlate I:D, 1:M彐

The studied inaterials were co11ected from Cucao xien of Tingri hsien in s° tlthwest~

ern Xi勿.ng,on meadow,alt. 450o m, 15 september 1992,J. Q. Liu 77.

4. Ce`|`氵 oJ,口 口口沁r口

`o Maxiln. (sect. Chondrophylla|Bgc.)

Thc sornatic chrornosornes are 2n==18, 2× . 'rhe karyotype consists of seven pairs

of nletacentric chrornosomes aild two pairs of exact nletacen.tric cl、 romosornes so the

karyotype fornlula is K (2n) ==18==14n】 十 4M. The ch.rornosomc conlplement of relative

length.has four pairs of longer chrornosornes and five pairs of shortcr cllrornosornes a:ld

it can bc cxpressed as 2n==18==8M24-10M1. 1′ hc length sum of the genonle is 19.14 urn

with the length range frorn 1.78 to 2.48f1.m.'I′ he ratio of the longest chrornosorne to the

sllortest chron10some is 1.39 and th.e proportion of chrOInosomc with arn1 ratio )> 2 is

o.00. The karyotype Classification hence belongs to|Stebbins’ type 1A. 'Γ he karyotype

asymmetry· i11dices are the intrach.rornosornal asyrnrnety index l`.1.==0· 121,the i:lterch.ro-

mosomal asymmctry index A2=o.116 and thc karyotype asymmctry index As.k%=

53.8, The karyotype of G.aristata is symmetrical with low asymmetry indices, EPlate

I:B, Ⅱ:K彐

The studied material were collectcd from.Ra’ gya xien of T° ngde hsien in Qinghai

provincc, alt. 316o rn, 11 August 1990, X. F′ . Lu Ol4.

s.Cm`,口 ,,口 】口:`″口

`JII Kanitz(sect.Dolichocarpa T.N.Ho)
Thc somatic chrornosornes are 2n==18,2><.The karyotype consists of cight pairs of

nletacentric clhromosoFnes and onc pair of subⅡ letacen.tric ch.rornosomcs so the karyotype

·14·
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formula is K(2n)=18=16m十 2srn,Thc chromosome Complemcnt of relative length has

four pairs of longer chromosoFnes a11d five pairs of shorter chrornosorncs. It can be ex~

pressed as 2n=-18.=81谈
2ˉ+10M1. The length sum of the genome is 17.69 Ftm.with the

length range frorn 1.60 to 2.56``rn.'I′ he ratio of tlle longest chrornosome to th.e shortest

chrornosornc is 1.60 and the proportion of chronlosonle wlth arm ratio>2is O.00. The

k.aryotype classification hence belongs to stebbins’ type 1~A,. '· 「11e karyotypc asyrnrnetry

indices are th.c intrach.rornosomal asyrnnlety index.'A.l==o.21‘ , the i!1terchromosomal

asymmetry index A2=0.165 and the karyotype asymmetry indcx As.k%=56.9.The

karyotypc of G. aristata is subsylnnletrical with low asyrnnletry indiccs (~A,2 anld As.

k%).EPlate I:C, 1:L彐

Thc studied rnaterials were collected fron】 nearby city of zhongdian hsien in Yunnan

province, on nleadow, alt. 33oo in, 26 septcmber 1989, T. N. Iˉ Io 1233.

'Γ
hc chrornosonlc counts are rcported for the follo、 ving species:

6. (· e`BJj‘ ,`:口 口′‘J刀‘sj口,9s|s ly. W, srnith (sect~ Frigida Kusnez~)

'I′ he root tip cells fronl germillated seeds had th.e chroFnosoFne numb.crs of 2n==36,6

×. EPlate Ⅱ: 1彐

Thc studied rnaterials、 vere collected fron1 Beima snow-mountains of I)cqin hsicn in

Yunna!l province, an△ong· Rl、ododcndron.sb.rubs, alt. 44oo n1, 1 octobcr 1989, T. N,

IIo 1281.

7.Cm`洳
`口

】gosoem Franch.ex Hems1.(sect.Monopodiae T.N.Ho〉

The root tip cclls fron1 g· erminated seeds llad thc chromosome nurnb.ers of 2n==36,6

×. EPlate Ⅱ:G彐
'rhc studicd rnaterials lⅣ crc Collected frorn Kunming in Yunnan province, on grass-

land, alt. 2000m, 27(· )ctober 1989, 'I′ . I·I. Ho 1222.

8. C纟
`,`J‘

。
`:‘

I Ps0刃‘r。口g口口‘jc‘II<usnez. (sect. Chondrophylla|Bge,)

Tlle root tip cclls from gernlinated seeds l)ad.th.e ch.ron1° somc nurnbers of 2n==40,4

×. [Plate Ⅱ:H]
'rhe studicd materials were collectcd from around Kokonor Ijake (Qinghai I.'akc),

on sundy placc, alt, 3200 nl, 19 August 1989, ∶X. F. I.'u 129.

9. Ce,:`j@9,@阳 ″口′roso 1.'edeb. (lsect. C.hondrophylla|Bge.)

The root tip cclls from germinated sceds had the chromosorne numbers of 2n==76,4

×. EPlate 珏: F]

The studicd:naterials were colected from Ra’ gya xien of Tongde hsietl in Qinghai

provincc, alt. 3160 nl, 7 August 1990. Xi. F.. I.'u O16.
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■
●Discusslon

1′he karyotype evolution in Ce,z彦 扌夕刀0 is distinctly correlated with geographical dis~

tribution progression. It nlainly shows on the chromosome polyploid from low to high.

F·rom the phytogeographical data,the major distribution centre of the genus(3em`J@,:c oc一

o班 呼l

■
■
■
 
 
一

`'

Fig. 1 The chrom.osOIne dlstribution map in 9 species of C|召 ,r:夕 ”夕 show· s the correlatlon

b·et`叮een tbe ploidy level and the geog△ aphlcal dist:△ bution progression.

留 1 9种龙胆属植物染色体地理分布图,示染色体倍性与地理分布递渐的相关性

curs in the n10untains of sW. C.hina(NW. Yunnan, W, sichuan and sE. Xizang)and

in NiE。  ∶Burma area, the square bet1″ een 25°-34° N and 91° -105°E. △
′
he chromosonle

ploidy levets t)fo】 ost speCies in this centre are diploids. However, the nlore leaves this

centre,the more occur polyploids.It can.be indicated by the correlation in the present pa-

per. Among four studied species in NW. Yunnan,three of four species (C.39z‘ 刀刀么″′’aszs,

C. ver刀 口,″ and C. 乃@∶,″口J‘′rf)are diploids,and only one (G, o莎 z,,彦 50e刀szs)is a hexaploid

Ⅵ7ith 2n==36. Outside this distribution centre, four of five species (G, ~pse切 J·o。g″么彦zc。 ,

G. ;z‘ r乃″,G. sgo`@″ ios0 and C. ngesoeヵ s)are polyploids and only one(G. onsu。
`@)is

a diploid. Moreover,this hex.aploid (G. o`″ ″彦s么e刀srs)of distribution centre grows in the

high moun.tain of alt.44oo tn.whereas this diploid(C.口
`】

|s`么

`曰

)outside distribution.centre

in relatively low mountain of ak.3160m.EFig.1彐
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中国西部高山的 9种龙胆属植物的

染色体数目和核型
·

何廷农 刘建全

(中 国科学院西北高原生物研究所 ,西宁,810001〉

张 定 成

(安钕师范大学生物系,芜湖,2姐 000)

报道了中国西部高山的龙胆属 9种植物的核型和染色体数目。这些染色体资料均属

首次报道。其中,云南龙胆G勿切刀口.聊″刀0m纟9zis Franch.核 型公式及相对长度组成为K
(2n)=14=12m+2M=8M2+6M】 ;刺 芒 龙 胆 G.夕″s功勿 Maxim.K(2n)=18=14m

+4M=8M2+lOMl;钻 叶 龙 胆 G.切 y9口 J'历 Kanitz K(2n)-18=16m+2sm=8M2+

10M2;3种植物的核型均属于 stebbins(1971)的 1A类型,为对称或近于对称的核型 ,

具有低的不对称系数 (A1,A2和 As· K%)。 条纹龙胆 G.3″饿″H.smith和露蕊龙胆

G.oerPa卵|Marq.与 上面 3种植物的核型差异较大。前者的核型与相对长度组成为 K
(2n)=32=26m+6sm=14M2+16Ml+2s,后 者 为 K(2n)=26=2么m+2sm=2L十 12M2

+8M1十 4s,它们的核型分别属于 Stebbins(1971)的 2A或 1B类型 ,不对称系数 (Al,

A2和 As· K%)较 高 ,为不对称性核型。下述 4个种的染色体数 目:C.口
`″

″
`sz纟

790s W.

W.smith,2n==36|C.rBg纟 sce,as F·ranch.ex Hems1.,2n==36;G,pse饣 doogo`@`0c四 K.usnez.,

2n=40;G.sg叼〃os口 Ledeb.2n=76。 龙胆属的核型进化明显与地理分布的递渐成正相

关 ,即愈离开地理分布中心 ,愈出现多倍体种类。

关键词:龙胆属;染色体数目;核型;多倍体;地理分布

· 国家自然科学基全资助项目。

本文1995年 11月 13日 收到 .
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何廷农等:中国西部高山的9种龙胆属植物的染色体数目和核型                   图版 I

FIo'I′ ingnong et a1. : The kary°types and chrornosome numbcrs in nine species of Ce7,-

`z`刀
口frorn alpine mountains of western China                              Plate l
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5种龙胆属植物染色体中期分裂相,A,云 南龙胆 ;B· 刺芒龙胆 ;C· 钻叶龙胆 ;D· 条纹龙胆 ;F· 饵蕊龙胆 .

WIItotlc m.etaphase chrO】 nosomes in 5 specles oi Ce″ :oヵa. .A, Ce`:夕 夕,103哕”n夕’:″s|s,B. G, Onf`a彦么,C, C.

砀
':口

姒ff,D.G,Do‘泛fi,E.C.伙
'朗
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何廷农等:中国西部高山的9种龙胆属植物的染色体效目和核型                   图版 I

Ho Tingnong et a1.: '1′ he karyotypes and chrornosome nurnbers in nine species of Ceヵ ~

彦0么
`:@. fron】

alpine Inountains of w· estern C.hina                           Plate I

犷每

`
dE。● Ⅲ吆ˉ  t   了

‘   °
J j̀~.,`

,oq rbi·
L     ●ˉ

0 s

么。口

贽

◆qL
臼/

J
0

●

口

0● ●
●。

●L.

●7。

搀
△d

产
,

讪

〓

“
丬
 
△

.

·
1△

●●
「●

臼

囗●

●

0 洋

饣

0

◆

·
 
P

●
巴
口

ˉ
J
叫

ι
·h 0

F

0{0:00000 0● 00 ●。 J

●| |B0 mo oo o● ●● ●。 o●  ●●“

CO●··o ou oa
t0 tt ··

·o uo
00 C: 00

●
0
¤

︱

●

0●
田

t● s:|· 0| ·● ●C ●C i08 0●
0· 0  GO 0.0  ●· "

9种龙胆F植物体细胞染色体·F-【 ,示 以下植物的染色体效目;F· 坍叶龙胆 lC· 滨龙胆草 ;H· 假水生龙胆 ;I·

阿嫩子龙胆,J-N,示核型:J,云南龙胆;K.刺芒龙胆 ;L· 钻叶龙胆;M.条纹龙胆 ;N· 】蕊龙胆。
soInatic chromosoine of 9 spccics in Ce”

`I夕

ヵ。. F-I,showing thc chrOInoso1】 O numbcrs:F. C. s日 汝z″·os',G. C.
″εe攵纟

'‘
9 II, C. p‘ 勿

'oc日

“夕

`,c‘

z, 【. C. 么‘″力矽s`夕:‘ ‘ I J-N. showing karyoprams, J. C. 3它 ″”夕
`r″

s” , K. C.

夕
':“

d勿 ,L.C.^。 yla`ztt,M.C.0″ r加f,N.C.vc” 忽y.
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