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Abstract

η 诋 paper mpons tl△ eh。 mnod吃 i.d.议暧 卩 atα喝 ∞ one species md mo△之rleties m sect.K:‘ dm,a· ld

αle中田 .6u1,&Ct.】 】口叼o以该e of the genus a· ″r⒓朗 L.for the n.m tlfle.△】e chim蜘 les of al taxa under

驳udy ape m· m¤ △y of the咖 lplα ch订 旺 mter 0pe and mterstitid tvpe respecd进ly敏 the restlng st鸭 ea记

mltotiop⒑ Phase.△ (ka。otype‘ orInu as are:C.c``σ :‘ 7” 2n=24= 16m+8sIn=2L+6M2+16M】 ;C.

曰″咖“扭Fv肛 .dB`j“″“

`c2n=24=16In+8gn=2L+6M2+16Ml;C.它
:`chior“″ 狂̌.yur″″″|2n=24=

22In(2sArr)+2曰 n=12M,+lOM1+2s and C.c召
`此

口勿|″此曰·2n=24=18In(4sAT)+6an=2△ +8M2+

14M1.The ka,∞ Drph⒑!oglcal charectmsti∞ of sect K滋u ale ounu曰协 d aild the svst⑾ ntic阝Ⅻ“on of

出 :tiα蕾K记匝 md砀 o双)咖扌i″ am aho dlsct§ 乱

Key o畎凼 :0·″留明 ;sect.KI记 山 :弘d Mo,l‘ )扛″
.i″

;Kaˇ,mDrptd略 y;C”otaxσ xmy

In thc gen够 Cezz'to,an L.,sect.Ka诩∞ ,as crcm【nbed Ⅱ ⒌ mke&Toyokum in 19ω ,Φ丫rnses 3

sens and 27 specles a:u scct.M口 ⒑|`″切召,a nD溺 erlal secoon,α汇lslsts of 10 sp田es.Both scctloils are

dlstnbutd.in C.&sE.Asia;∶ △ct.”仿m.l夂氵切e frαn sW.Chm.thmugh C.&s C1△na to Indo Cluna and

Indonesla s∝ t.K记∞ fmm Kashnlr,along the乩nlalavas to W.China and one species(G.

夕栩砒0″勿us)extα△ding into Taiwan of China aild the Yakusltim.Idand of Japan.Thc Overlapping

distnbution area of both贸 ctioⅡ ∝ctls in W.schuan md NW.Yunnan In

The chKⅪ I渴gⅡE nulnb曰 s hnve bee:l repond.for锁 x specles in sect.K〃 a刀.and f。r nve spe。 cs in限 ct.

M)励产以切 by zllukova(1%7),I奴l(1968),Ymn&Kupfer(1993),Chen d d.(1997)and△ b et d.

(1997),etc.(Table 1).Fbwever,hw∞ Dphologlcal studi6 are ody lmited to f()ur specles of%ct.K1记m
(Table 2)by Yuan&Kupfer(1993).Ths paper B the thlrd in a sen6 of reports(⒈ b et a1.1997;Chen et

d.1997)dealing mth hryimorpllologlcal d技 watioⅡ 〈)n Chnese gentias.We attα npt to add nlore

ch¤△Bmle data on the genus C口 z沏 ,】曰,明 th a hope to have a better ui derstandlng on the cytotaxomny of

the genus.

△ The plouect was supponed by the Kw P昀 ect Fgndat⒑ n of the Chlnese Acadglly of scimces and the Natlonal

Natunl Fotmuat】 on d sclellces.
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·
rable 1 1】 rChuⅡ¤Im nmulers of seCt.K“诙田.alld seCt.n″ 由io肛旧

.沏
召

Taxon

奂d.Ko山扭

C.o2p:缸 滋

&lbsp. `iz:昭刀9s

C.反留h(贺

'i
(C.m脑 勿″砀 )

C.,汕:油i″
`,s

C.口溜访“夕留

v盯 .‘勿 i(u扭切

C.口 z彦σ之″

C.m.dle″″″(m

C.△目而:(〃″

nr·

`″

勿″”

C.c″p勿

C.,的<`″勿

C.`c劭″“曰|

var..屁″T″∷

(C,勋 m)

Refcrence or Vα icher

Chen et a1.1997ts]

Yuan.&-Philippe 1993【 4)

shlgellbu 1984t17)

I.iu JianquaI1 320·

liu J旧nquan 290k

zhukova 1967ta〗

Cl)en et a1.1997(5]

Yuan&Phuippe 1993【 4]

hu shmlgwu 35的 ·

Chm et d,1997” )

Yuan&PhⅡppe 1993” ]

Chen et a1.1997〖 5)

Yuan&Philippe 1993〖 4)

Yuan&Phi△ ppe 1993(4]

Chen et a1.1997[5J

&d,M∞ D。o‘J:oe

C.″
`琬

了切刀砒口

C.dtr.协么0i

C.n召召“F叨s

C~″r么 ,:'″

`″

la

C.滋z访

'||
var..乃″叼塑l吧

(C.for,v‘口″a)

Liu Jlanquan 352·

Yuan&Phlippe 1993【 4)

Yuan&Phlippe 1993“ ]

Yuan&PIvhppe 1993[4]

Yuan&Phlippe 1993〖 4]

I-Isu 1968I3]

“艹”
indlcates vα ￡her speanlens for the mtenals in the prese lt papcr

Materials and Methods

Thelαdities and ongln of 4 taxa under study arc tabulated in Tablc 2. The vouchcl spec1meis are

pi忘″vd in the herbar11Ⅱn of Northmest PlatealI Institute of Biology,the Chnese Aca(l四 ,y of scienccs

(Imo″P).

The methn uakm in the present paper ls the的 Ine as that d囚enbαi by Ho et d.(1997).Tk.symbo‘
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locality ani Altitud.e

specmeis

Chror】 1.

`o

Xiahe,Casu,2950m

Japm

Deqln,ymmn,38∞ m

Ka吧山唔,slchu肛t,3αX)Ⅲ

UnI】 ,o呃

Ll切ng,sichuan,3“ nm

Xiahe,Casu,29又)m

zokog,Q吨 h碰,2″Om

ullang,Y·Ⅱ1mn,3700·Fn

Xiahe,Ca‘ u,3又X)m

Mm”丑n,Qlnglui,35∞m

Xlahe,(元“u,”∞ m

M∝lu,Gasu,32∞ m

Mα l”nn,Q吨 hi,3又⒑m

娴

4
8
4
8
4
8

24

24

16

24

24

24

24

48

Liang,Yunnan,3(XX)m

KuImng,Yu lnan,2800m

K`mmng,YuIm△ ,2(XX)nl

rhk,Ytilnan,23(X)m

nii,Yurm,21∞m

Unknown

24

24

24

24

n=12

26

Litang,scht an,3800m



for tllc l愠”otype de出 1pti()ns foⅡ °wed Lel`an et a1.(1%4)~The tenntnology usd for chm峦 me
Oompletnent of dative length(C.R.L.)明saα)rding to Kto et d.(1972).The c1assIflcatIOn of karyo” ∞

孙ynmetry fdlowed ⒊ebbi灬 (1971).The intrachn∝铷ml 灬泖metry index (A1.) and the

inteⅡ隘Ⅱ恋nd as蛳 etry index(A2)piop∝ ed by RαlleI()za!ω (1986)as well丕 index of dle b”otypic

孙,mmetry(怂 .K%)proued by msa。 七an。 (1%3)v町e adopted.

Taue 2 ηr ongIs and Imlities of the“ uI毖“a粗

·
I axon ǒucher speclmen

C.c″咖山盟召

va·. de`j6四

`:‘

切

C.色″口△″:

C.tnt`lto″″

呢【 ∫″″″冖

C.″

`田

切
"访

Liu Jianq11an 320

1.iu Jiailquan|29()

Liu sha(wu 3550

I~'iu Jianq1un 352

Results

The resting chα ⒀ mes of dl taxa showed several daruˇ staln出 a留egated Chm吨mtes a敝 ve硎

l征ge het¨p~motlc bodies叼 中 吧 in&四 and numln(Pate I:1)in the tkir nuclα .Thtls,the resting

chαⅨ双mes∞uld be cla§Ⅱed as tlle complex c隘 xImmter ty∞ .

The№tcrock&mtic se卵 en‘ 双迪 fαmd in tk dista1,pm疝 md aild nteBtIual reglαs of tlle pmphase

ckm碑Ⅺ16 of an taxa(Plate I:2).Thus,the mitoticpmphasc chrσ Ⅸmmes could be classl△ed as the

intersutial” ,e.

1.aw·h泗 口I‘mm H.sh汕 邻 △h”。Isect.K″泣ul Table 3,5:Plate l:6,10.

Thcchon∝ones at mltotiG“ 】etaphnse wcre∝unted to bc 2n=24 wIth 16 mcdlan and 8 submedlan

chmⅨxmes The饭 npl(rnent of rehtive length exhu杏 21。ng(2L),6 1onger(6M2)and 16 shortcr

(16M1)ch.Emαxnes,The ch血 ·∝踟 ne∝皿 pleI】lent hns the tota1 1ength of 34.46 um· The mean lengh s

2,87四η wlth lengths rangng frα n 2.22 to 4.22严 △.The chαⅡ¤如】e blmdality is ind】 stinct.The

ka、o0∞ was∞tegonzed as 2A 0咚 ,

Thechm心 me ntmbcr and h取 孤 邛 H嘤 of ths speclcs are reportd for the nrst time.

2.C咖 ⒅ 口″ 1卿 h吐 .哂.渤 “ 洳 M叫 .[sect.K豳 ]Tablc 3,5|Plate I:1,2,5,8.

This spOcics l吻s the ch灭 nl⒂,ne ntunbcr of 2n=24 at!IlltouC-metaphase wlth 16 medlan and 8

submedlan ch血Ⅸ双mcs.'nle miplαnent of rdatlve lm垫 h shov″s21ong(2L),6 1onger(6M2)and 16

shorter(16M1)chlm⒅ es· ThC total length of the chmK胡 】e mnplcnlent s 31.04。 m and the mean

length 2,59尸η.The lengt“ range frα n 2.06 to 3.56 un.The ch咖 Cb涮 ali0 is indlstinct.The

hwotypc was classlfled as 2A ty湃

The ch血Ⅸ田 ne nuinber and k呷αnophnlogy of this specls are report耐 hm for the first time.

Chmn】

No
1众ali0 a ld Altitude

2
4
 
2
4
 
 
 

加
 
2
4

Dmn,Yulnan,3800m

Ka lgdlng,schuan,36(X)m

%kog,Onghni,270Om

Lijlang,Yunmn,3(XX)m
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T0bk3 11】 cllrom岣 puarotes iⅡ  C,C`咖Ⅱm and C,C旧·】Ⅱne Var,‘Jei访″;‘Jo

C.c``or氵 ‘″:
(∶9. 口.re″ |:‘“l召 Var, ‘∶饧.Jic么

`“

切

No

2

3

4

5

6

7

8

9

lo

ll

12

2

RL

7.25

5,89

5.54

5,46

5.25

5.08

4,09

5,63

3.63

4.00

3.45

4.18

NO

2

3

4

0

6

7

8

9

10

11

12

`o

RL

6.31

5.74

5.85

4.59

5.73

4.59

5.16

4.47

4.24

4.24

3.69

4,36

Rs

5,16

4,59

2,98

4.01

2.52

3,44

2.87

3,44

3,33

2.98

3.44

2.29

RT

11.47

10,33

8.83

8.60

8.25

8,03

8.03

7,91

7.57

7.22

7.11

6,65

AR

1.22

1.25

1.96

1.14

2,27

1.33

1.80

1.2⒑

1.27

1.42

1.0,

1.90

pcRs  RT  AR   PC

4.99.    12.24    1.45     n△

4,35    10.24    1,35     In

4.18    9.72    1.33     n△

3,63  9.()9  1.∞   m

2.93    8.18    1.79     (曰 l△

2.81    7,89    1,81     (文 n

3,71     7.80     1.lO      In

2.09   7.72   2.69   g∏ l

3.54   7.16   1.03    In

2,% 6,%  1,35  m

3.08i    6,53    1,12     Ⅱl

2.26 6,44  1.85  (m

RL=thtive lellgu)。 f bng a:ln,Rs=thtive leilgh of short arIn,RT=re ative total length of ch呐nle,

AR=ar〖 n ratlo,pc=poslt⒑n oF cent:¤△ere;m=!ned an,an=subnledlan,`t=subterinlna1.

3.C⒄
`冫"口

v田ochio砌 var.丿山″ 咖 (D始‘ et Cilg)T N Ho.[sect.K“ 诙v]Table 4,5;Platc I:4,9

4.C印仂 mo‘:吵汕W拓 晚 nch.田 Ⅱms1.[sect.Mσ 印 ″汤 (H· ⒊ llth)T.N.I乜 Table 4,5;Plate

l:3,7.

Tlus specles shnws the clu△ iⅩ¤nle ntmber of 2n=24.The ImtotiCmetaphase cluylk敌 征le∝nlpleI lent

α)ns】sts of 18 mdlan and 6 submedlan chσ 【的mes.satellitles were detccted(m thc 7山 and 8m pais of

ckσⅨ辽颀es.The(¤ nplement of relative lσ gh exhh‘ 2 1ong,8 1onger and 14 shDner c咖 lles· The

tota1 1ength of the chω “※狈e∞illpletnent is 31,37 1m mth thelength m】 gc froin 2.07t° 3,92 um and the

mcan fength of 2.61。m.The chnI【斑 ne bimcdalty is indinstinct The ka。otvpe was classlflcd於 1A tyⅡ .

The chmncKme number and kawσ norphology of this species is reported for the flst timc.

hble 4·nF山 mm“ Ⅱ口中 】△。ns1△ C,四 Ⅱ 已h″加 臼mC.,0uch:。 「IJ`ˇIlr.多 幽 ″市

C.ce`该伍″nn C t0tc加(″勿 var.∫“濒饣″

〓一~
m
m
m

℃

m
m
咖

一

No,

3

28

RL

7,97

5,80

6.15

RS    RT

4.53    12,50

3.98    9.78

3.54    9.69

AR

1.76

1.46

1,74

RL

5,89

5.62

5.44

Rs    RT    AR

4,53    10,42    1.32

4.71    10,33    1.19

4.53    9.97    1,21

l

The clrnk¤ nle ntmber at n△ to“omctaphasc w孙 found to be 2n=24 wlth 22 mdian and 2敏 lbmedlan

chon∝αn6. On the short a!llas of the third palr dr∞ x双mes, tWo弘 telites were detectod. The

∞mplment of relatlve length sh吓 121∞ger(12L),10s1· nner(10M2)and 2由 )n(2M1)chm众 m】6.

The ck∞IKmc∞mplment has a total length of 39.28严 n and a mαln length of 3.05 un.The lαngh
mgef咖 2.39 to 4.()9 um.The chm嘲 ne blmcdality is indstlnct.The h” oty"w郄 ormulatd as 2A

type.

The ch⋯K斑 ne ntmber and ka”∞⒑rphology of thls spec16 are rcported for the lrst time.



续 表

G “

`∶

n切″
``ln

C t妞 Ic伪 :。向‘″ var.J″Ⅱwn
No,    RL

4      5,58

5     4.78

6    4.11

7     4.33

8      3.89

9     3.67

10     3,63

11  3.4】

12    4,21

Rs

3.63

3,76

3,86

3.54

3.41

3,28

3.19

3.32

2,39

RT

9.21

8,54

7.97

7.87

7.30

6,95

6.82

6.73

6.60

AR

1.54

1.27

1.(⒗

1,23

1.14

1,12

1.14

1.03

1.76

No.

4

5

6

7

8

9

10

11

12

RL

4.98

4.80

4,80

4.26

4.08

4,26

4.08

3.44

4.17

Rs

4.53

4.08

3.99

3,99

3.62

2,72

2.72

2.90

1.90

RT

9,51

8.88

8,79

8,25

7.70

6.98

6,80

6.34

6,0,

AR

1,10

1.18

1,20

1.07

1.13

1,57

1,50

1.19

2.19

℃

”
m
m
m
m
m
m
m
m

℃
m
m
m
m
m
m
m
Ⅱ

跏
see uble a for explanatlon of abbrenations.

Table 5 【lle lnnotype inf()rl△ atl【 )I】 ms∝tl。.K】诙u nnd Mα:olu氵J“

Tatol  p。 p1Jaml 铷 otype sm￡ m止  %uh(um) L/s  P  T  A1~ A2 As.K%

sect.Kˉ仍滋u

C.拐。功ε″l,J

(C,mJ`jo口 ″勿)

C.贸o0o,v″

va【 .J“出岔它n

Cansu

()出】su

Qulglul

Ci冫:0or,:曰 0C

C.夕
``σ

“助

Carrsu

sichuan

C.c`ˇ滋“&r

招r,渤″氵贸功uh

C· 卿 j″″邪。

2n=2m(sArr)+24sIn

2】=18m+6sm

2△ =22m(2sAIr)+2gn

=12M2+lOM1+2s
2n=40m+8sIn

2n=16m+8sIn

=2L+6M,+16M1

2△ =16Ⅱl+8gll

=2L+6M2+16M
2△ =24m(2s`· r)+2gn

=12M2△ 1()MI+2s

1.80-3.10

2.70-4.40

2.39-4.09

2.(X)-311

2.22-4.22

2,06-3,56

1.50-3.10

】.70

1.63

1.72

o,oo

o.00

o.08

o.176

o.ak

o,21

0.143    ?·

o.131   ?·

o.19   55.79

1.52

1.70

o,13

0.23

2.`\   0.298

2A. 0.3(X)

o.13()  ?·

o,210  59.46

A
 
A
 
A

Yunmn

Jal)an

甾土 M瑕取以汕

C ce`滋拉″rhc  YlⅢ狂迎

1.76   0,15    2A.   0.290  0.ll“ )  58.95·

2.07   0.(X)    1B   O.247  0,174 57.34· ·

2n=18In(4sA△
·
)+6gn 2.07-3.92  1.89   0.α )    1A.   0.23   0.21   57.55

=2L+8M, +14 M】

L;length of tk bogest dⅡ Ⅺx¤△m ula u,α ;

s:leIgth of tlr蚰 rt6t dr田‘恩△neula h,ome;
p:pl。ponnl of the chmxmm6 of whlch the allll n“ E are mre thnn 2】【la地,°~。 e;

T:refσ而您 t° tI记 da圈 flcaoα l of kawotypes of stebbl够 (1971)[1】 ];

Al a澜 A2:tlle ultradunn。跏 nl md uterch帅 ∞nlal asy咖” lndα defued by Rm∞ (1986)【 ⒓);

As.K%:Ka⒑ 。pc as,】 metry pmpoged bV mm(1%3)nol;

诀:refe】1ng to reports of Yuan&Phlippe 1993t°1.女 女:refeⅡ耐 to shgenobu 1984t】 71,

Disc11sslon

1.Four spec1es and(ne vanety of seCt.山 仿亿,炽di扬 °fC切 昭,2口 L.(Table 1)were田 如 ted

ch¤ImⅪ浴,B11t the h”type study s耐 ylmt耐 ω one spec:6 pmenterlin the present paper(Table 2).

Thcrefore,it is stIⅡ  dfnc11t t。 铷 m逝 啪 the k” α ∞ 0hologlcal chnracten就 !cs of sect.煸 办 ″ :″ ·

· 29 ·



2.All the three taxa under敌 udy in sect.K〃 龙ul沮ve the saIne clrα△α浞江le nunber 2n=24,X=12

aild the蔚mlar s”metnd.ka9o⒁ es,wh曲 arc congruent mth the p亚 Ⅵαs ka,∞ orpholo臼 oal repo灬 on

ths sect1on.AC∞ rdIng to tlle availab始 data(Table 1 and Table 2),the kar,morpl】ologlcal cluract配stIcs of

sect.KI磁u may bc sumlu施刨 as fouo喁 .(1)The resting aid mtotlcpmphasc chm△ 【心洫 6 are of the

∝mplex chn预 Irenter tme a1】 d the interstiual Ⅱpe resp∝ tively.(2)Altl⒑ tlgh the dIffereilt numb¨ of 2n=

16,24,26 an.d48 arc now f(und in 8 specits and 2 vaneties of the whole section,the oa1△ △rm(st Chn)了 K¤△me

ntⅡ nber is 2n=24,X=12.The ch∞ ·K胶me nmber of 2n=16 rcponcd by zhukova(1967)for C.

∝rh扭氵″GO denated far f:α ll the noⅡn of this section ald needs to be oonflmled.· rhe basic nuInber of sect.

K:放泛 【night bc X=12.(3)The chmⅨ ※mc mnplment ooInsts of nledian(m)and su腩 edlan(sI n)

chmnmlg mth no dlstinct satellites.(4)The chω⋯※me oomplσ nent σ npnscs maidy M2 and MI,and

afew L and s.Tlle chm“ xmes d·nw a gradual d咖 se frm the lα lg∞t to the shonest mth no ob0c“

bIIIdality(5)The ka” otm6,classIfiod as 1A and 2A,arc very s” mem(n1.In additicn,the

inoachσⅨ双nd Ⅱ”扭leoy index AI rang6 fRnl O.176 to 0,∝冶 and O.263 in m∞ n whⅡe the

intcrchⅡ“双md小
`Imetry lndex A2 fFα

n O.143 to 0.190a:∶ dO.161 in m∞n,a·ld As.K%vanes fmm

55.79 to 59.46.(6)The ch血Ⅸ羽硬 lengths rangc fKm 1.80 to 4.40`m.The ka9σ ∞”hD1oglcal

chmcte】stics of all the忸Ⅻ studled in sect.K“ 滋u are vcw shhlar to th∞ e fgund in other∞哎!αls of

CoI`:@〃1.

3.The plc】dy les`ds in sect.KI诩Ⅱ 圈nly v8,mth the incr∞ se of thc elevation.Two plα dy 167ds

(dlploIds aild tetraplolds)were found in sect.K:滋 u..Acoo记 Ing to the ineverslbity law of the ploldy level

fKm low to hgh,tetraploids are undoubtodly IIDrc advanced thm.diplolds.In sOct.K“ 滋 u,the tetnploids

were fottld on areas of hgh altitudes apparently nx)re in number than.tk暧 α!它lreas of low altalt1〗 dcs.For

example,C,nr勿田△and c,sz疵田氵y|at the dtitude 277()~2950 m were fould to be diplolds whereas

C.,`I(x)r`I口勿 md C.汤 v田 ca var.ヵ r”钔 ∷ on high【 In】ntalns of altItudes 35(X)~4900 m w(r

tet血ploids.

4.sect.K″姒l and(迁t.汤″o幺″″e wCre placed tulder sect.F” J滋l as two ofthe fαr睥raucl sen6

by Malquand(1937).However,a cladlstic anal” ls of o`r:刀昭 indI。atcd these f()ur sencs were apparendy

a留egat耐 into two indepgndetlt and poralld ines.sect.K:″ 沅 a“ scct.Mmon朔叼e of the mine line shnre

three sym“ n⒑mhes(plant mth a terininal Vegetative心 ette,calyx lobes s11bequal and tnal、 gular to narmwly

tnallglal,rhl⒛ me shon slender and dlstinct).sect.K2记 孔 is!∞rc advanced thm sect.Mcmo分 d|″ by

luvlng oK)re ap咖 rphes(upper致ml leaves o而 lar to lnear spatuhte or linα lr calyx lobes;Ⅱowcr d而,
and tmmnal;oololh pllcate s`"netrlCal and narmwly tnangula),The mo scctions are si血 lar to sect.

F”宫之切|in lnnng|the saIne dαninailt nunlber X=12,aˉ ds¤i αnts α)vered wlth mmlbr西 ¤s laindhe to

form honeym△ ulike pts,bllt different fmm sect.F” 彡泷 in the针 m】 1eaves increasing in aze and∞wdod

towards the stetn apex,and calyx tube not split on one slde.sect.F” 莎扬 ts a rdatvdv∞ lated gImp and

distantly rdated to sect.K】 刀m and:迎 t,M阴o,珈″ because it has 1IDre pl曲α∞巾hes(hghly developed

intracalyctⅡ ar mmbrane,calyx ttlbc split down one sIde咖 th irreglilar tecth,∞mplex c卵e mth Ⅱ⒓ny lax,

pediceuate n。 wes,ctc,).
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龙胆属华丽组和多枝组植物的核型资料及其分类学意义

刘建全 何廷农 陈世龙
(中 国科学院西北高原生物研究所 ,西宁,810001)

摘  要

本文首次报道了龙胆属华丽组和多枝组 4个分类群的核型。所有研究类群的间期和前期染色体均

分别为复杂型和中间型。它们染色体中期核和相对长度组分分别是 :道孚龙胆为 K(2n=24)=16m
+8sm=2L+6M2+16M1;七 叶龙胆为 K(2n=24)=16m+8sm=2L+6M2+16M1;青 藏龙胆为 K
(2n=24)=22m(2(认 T)+2sm=12M2+10M1+2s;头 花龙胆为 K(2n=24)=18m(4sAT)+6sm
=2L+8M2+14M1。 本文总结了华丽组的核型特征 ,还讨论了华丽组和多枝组的系统位置。

关键词;龙胆属;华丽组 ;多枝组 ;核型;细胞分类
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