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K) (CRL.) (As K%) :
Trollius pumilus var. tanguticus K (2n)= 6m+ 8sn (2SAT)+ 2st,C. R L. = 4+ M 2+ M 1
+ 4S,A's K%= 63 57, B A conitum tanguticun K (2n)= @m+ 10sn,
CRL =4+ 81+ 45As K%=06254,2B ; D elphinium candelabrum var.
monanthum K (2n)= 6m+ 8sn+ 2st,C R L. = 4+ 4 2+ M 1+ 6S,A's K%= 64 34,
B , T.
chinensis ( Sect A conitum)
(Sect D elphinastrum)
D. kamaoense var. glabrescens D. maximow iczii
D. caeruleum 3 (1979)

STUD IESOF THE KARYOTY PE AND EVOLUTION FOR THREE ENDEM IC
SPECIESOF RANUNCUL ACEAE IN QINGHA I-X1ZANG PLATEAU

Huang Rongfu and Shen songdong
(N orthw est P lateau Institute o B iology,A cademia Sinica, X ining 810001)

Abstract The karyotypes of three endemic gecies for Ranunculaceae in alpine
periglacial area of Q inghai-X izang Plateau are analysed and represented in this paper.
Their karyotype formulae (K) (by L evan et al , 1964) and chromosome component of
relative length (C. R. L. ) (by Kuo et al ,1972) and the index of karyotypic asymmetry
(As K%) (byA rano H, 1963) are each presented as folow s T rollius pumilus var. tan-
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guticus K (2n) = 6m+ 8sn (2SAT) + 2st,C R L. = 4 + M2+ M1+ 4S5 As K%=

63 57, the karyotype belong to 2B; A conitum tanguticum K (2n)= 6m+ 10sn,C R L. =

4 + 8V 1+ 4S,A's K%= 62 54, belong to 2B; D elphinium candelabrum var. monanthum
K(2n)= m+ 83n+ 2st,C R L. = 4 + M+ M1+ 6S,As K%= 64 34, belong to 3B.

M ake a comparison for these dataw ith availeble inform ation of close related gpecies,may
be show that the karyotypic asymmetry and evolution level of the T rollius pumilus var.

tanguticus are low er than T. chinensis, the karyotypic asymmetry and evolution level of
the A conitum tanguticum are the lowest in its close related taxa (Sect A conitum), the
karyotypic asymmetry and evolution level of the Delphinium condelabrum var

monanthum are low er than D. kamaoense var. glabescens and D. maximomw iczii and D.

caeruleum that have reported in Sect D elphinastrum. A bove outcome is keepingw ith the
classificatory position of these ecies in taxonom ic systam of Chinese Ranunculaceae by
W. T.W ang (1979).

Key words Kkaryotype, evolution, T rollius, A conitum,D elphinium

(Crygory, 1941,
Okada et al. 1979; Tamura 1984) (1986) (1984)
(1993 1994 1996)
3 : T rollius pumiilus var. tanguticus
Br hl A conitum tanguticum (M axim. ) Stapf D elphinium
candelabrum var. monanthum (Hand M azz )W. T. W ang ,

3 (1
, Q0 05% 3- 6h, (18 -
Tablel Theorigin of the experiment plants for karyotype
Habitat and
. h No. of
Taxon L ocality alt(:]tqu)de voucher
Trollius pumilus var. ! . . . . ~
tanguticus ll\_lliﬁnyuan Xian,L englong A Ipine debris glacis, 4200 Huang-3591
A conitun tanguticum Qilian X ian, Bingou A Ipine debris glacis, 4200 Huang-3656
D aban
Delphinim candelabrum var Q ;Il;gnn X ian, Bingou A Ipine debris glacis, 4200 Huang-3690
20 ) 1molA 10- 15min, , 510

, , (1985) ,
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(IR L.) Kuo (1972) : (A's K%)
A rano (1963) 3
2
Table 2 The paraneters and typesof chromosomes of three ecies
Relative length (%) Positonof M9 OF pepative
Taxon Na A'm ratio relative )
Long Short Total centromere length size
1 12 15 561 17 76 217 3n 124 L
2 8 22 785 16 01 105 m” 129 L
3 8 41 6 92 15 32 122 m 123 M
T rollius pum ilus va 4 804 4 67 12 71 172 sn 102 M
tanguticus 5 879 224 11 02 392 st Q 88 M
6 6 36 374 10 10 170 sn Q81 M
7 6 54 208 934 234 sn Q75 S
8 5 05 2 62 767 193 m Q 61 S
1 11 67 983 21 50 119 m 172 L
2 12 90 553 18 43 233 3n 147 L
3 774 393 11 67 197 m Q93 M
) . 4 6 14 528 11 43 116 m Q91 M
A conitum tanguticum
5 5 53 4 30 9 83 129 m Q79 M
6 6 39 319 9 58 2 003 sn Q77 M
7 6 27 295 921 213 3N Q74 S
8 5 90 2 46 8 36 2 04 m Q 67 S
1 9 38 781 17 19 120 m 138 L
2 9 38 781 17 19 120 m 138 L
3 10 00 500 15 00 2 00 m 120 M
D elphiniun candelabnm 4 10 00 4 69 14 69 213 sn 118 M
var. monanthum 5 6 25 4 69 10 94 133 m Q 88 M
6 6 88 2 50 938 275 sn Q75 S
7 6 56 188 8 44 349 st Q 68 S
8 5 00 219 719 228 m Q 58 S
* Chromoomew ith suboonstriction
21 Trollius pumilus var. tanguticusBr hl
4100 m 2n= 16( [,1), K (2n)= 6m+ 83n (29AT)
+ 2st( 1,1), 2 , CRL. =4
+ M 2+ M 1+ 45, T 76%- 17 76%, 2 3 B
, As K%= 63 57,
(1984) T. chinensisBunge K
(2n)= 2m+ 12gn+ 2st, , 3 4
s, , 1 m , 6
ST] y L

( 1979)
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Fig 1

tanguticus (2) A conitum tanguticum;

Idiogran of (1) Trolius pumilus var

(3) D elphinium candelabrum var. monanthum

22 Aconitun tanguticum

M axim. ) Stapf.

4200m 2n= 16(
1- 2,
R L. =4 + 8V .+ 4S,
8 36%- 21 5%,
(Sect A conitum)
M azz ,

A. fulavum Hand M azz

M azz ( 3,

[,2),
K (2n)= ém+ 10sn,C

(

Fig 2 Scatter diagran of some ecies

of A conitum and D elphinium based on

karyotypic asynmetry

A1 A conitun tanguticum;A 2 A.

bruneum;A s A. sunpanensis,

A4 A. arcualum;As A. sessilif lorum;

As A. flaum;D1 D elphinium candelabrum

var. monanthum; D2 D. kamaoense var.

glabrescens D3 D. max imomw iczii;

, B
, 1996)

A. sungpanense Hand M azz ,
A. sessilif lorum (Finet et Gag ) Hand

(

D4 D. caeruleum

JAs K%= 62 54,

A. bruneum Hand -

A. arcuatum M axim. ,

, 1979)
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Table 3 The karyotypic data of some geciesof the Ranunculaceae
L ocality Karyotype Efattr?e
and fomula Mean a R>2 AsK
Taxon altitude and chromosme (um) Ilongest_ (%) Type (%) Auther
X 0 shor
(m) size ot
. . ST, 2n= fm+ 8sn (2
Trollius pumilus  Qinghai Qilianshan +n25tfm sn (ZAT) 199 95 75 P 6357  Thispaper
var tanguticus 4000 A+ Mo+ Mt 2S
I BeijingW ulingshan _ M aXinghua
T. chinensis 2000 n=2n+ 12gn+ 2t 1984
A conitum Qinghai Qilianshan 2n= Gm+ 10sn '
engutiam 2100 A+ Mt 4S 181 2 57 500 B 62 54 Thispaper
' 2n=2n (1AT) + 14m ;
A. brunneum S Sngpan (29AT) 2% 361 @5 B eeor YAHme
4+ 1M1t 2S
2n= 6m (2AT) + 10sn )
A. sungpanensis gsaggj vongDeng (2T) 101 3n 500 B 62 80 Yaml%géner
4+ 81t 4S
Heilongjiang N ingan n=4n+ 129n Yang Qiner
A. arcuatum 1000 A4+ 8d1+ 65 213 427 62 5 I 65 33 199
" Sichuan Zoi Ge 2n=2n+ 103n+ 4st YangQiner
A. sessilif lorum 3400 A+ 01+ 65 2 46 4 56 875 I 67 93 199
Ganau Yongdeng n=2n+ 14sn YangQiner
A. flaum 200 4+ 60 4+ 6 208 34 500 B e TR
Delphinium T 5 _
hai Qiliansh 2n= fm+ 8gn= 2st .
candelabrun var, Qg Qlanshan Lo, 206 2 @5 B 645 Thispge
maonatun
D. candelabrum  Qinghai Hoh Xil 2n= fn+ 63n (2AT) B Yang Yongpin
var. monanthum 4900 +2st 1993
D. kamacense  Sichuan N anping 2n=2n+ 6an+ 8st Yang Qiner
var glabescens 2500 4+ 1M1+ 25 s 215 &S B AT igg
. GanuM in Xian 2n= 2n+ 6gn+ 8st YangQiner
D. maximow izii 5347 A+ 1M1+ 25 285 328 875 B 70 80 199
! ) = 2n+ 6gn+ Bt Yang Qiner
D. caeruleum Sichuan Zoi ge A+ 8+ 65 271 349 750 B 68 76 1996
23 D elphinium candelabrum var. monanthum (Hand M azz ) W. T. W ang
, 4200 m ,
2n= 16, n=8( 1,3), K(2n)= 6m+ 8gn+ 2st,C R. L. =
4 + M 2+ M 1+ 65, 7 19%- 17 19%, 2 5
, 625%, 3B ,AsK%=064 34, (1993)
( 4900 m) K (2n)= 16= 8n+ 63n (2SA T) + 2st
(1996) D. kamoense var. glabrescens W. T. W ang) W.
T. W ang, D. caerulum Jacq ex Canh D. maximow iczii Franch

K (2n)= 16= 2n+ 6sn+ 8st,

3N

’

st

1

m
JAs K% )
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Explanation of Plate
Plate I Fig 1 Trollius pumilus var. tanguticus Fig 2 A conitun tanguticun Fig 3 D elphinium condelabrum var

monanthum (gpore cell and body cell)
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