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6 12 . (2n) (KF)
(CRL) (A. K %) (KT) : 2 2n= 2x=
20,KF= 18n+ 23n,CRL = A + @M 2+ 1M 1+ 2S, KT A As K%
55 04% 56 71% ; 2n= 2x= 20,KF lém+ 23n+ 2st+ 1b
16m+ 2sn+ 2st+ 4b, 14V 2+ AV 1+ 2S5+ 1b 12U o+ 6M 1+ 2S+ 4b,
As K% 57 65% 58 86%, 2A B
2n= 2x= 20,KF= 10n+ 8sn+ 2st . 1M+ 81 4+ M2+ BV 1+ 4S,A s K%
60 35% 62 57%, 2A B
2n= 4x= 40 2n= 6x= 60,KF= 36m+ 2sn+ 2st KF= 46m+ 10sn+ 4st+ 2b,CRL = A + 2M 2+ 14V 1+ 4S
CRL = @ + 3MM 2+ 16V 1+ 85+ 2b,As K% 55 62% 58 31%, B
2n= 40 60 80 - 2 ¢ 2n= 2x= 24,KF= 12m+ 63n+ 6st+ 4b,CRL = A
+ @M 2+ 8 1+ 4S+ 4b,As K% = 65 74%, B 2n= 2x= 22,KF= 14n+ 43n(2SA T )+ 4st,CRL = 4_ +
M 2+ 8 1(2SA T)+ 4S,A s K%= 63 40%, B . 2 ¢ 2n= 3x= 36,KF
= 36Mm,CRL=4 + 1M >+ 2MM 1,A s K%= 54 82%, 1A ;5 2n= 3x= 33,KF= 33n,CRL = & + 1M 2+
18 1,As K%= 52 11%, A . x= 10, 3
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Pecies in genusA ndrosace T heir chromosome number(2n),karyotype formula (KF),chromosome compo-
nent of relative length (CRL ), index of karyotype asymmetry (A s K% ) and karyotype type (KT) are each
represented as follow s 2 populations of A ndrosace umbellata in N anjing are all 2n= 2x= 20, KF= 18n+

29n,CRL= 2 + M 2+ 1M 1+ 2S,KT belongs to |A ;but As K% are 55 04% and 56 71% regectively.

The Xilin Gol population and Bayan X il population of A ndrosace s tentrionalis inN eiM ongol 2n= 2x= 20,
KF= 16m+ 2sn+ 2st+ Ib and KF= 16m+ 2sn+ 2st+ 4b,CRL = 1M 2+ M 1+ 2S+ 1b and CRL = 1M »+

@V 1+ 2S+ 4b,A s K%= 57. 65% and 58 86% ,KT belongs to 2A and 2B. The Qanalong population and
W enquan population of A ndrosace zambalensis in Q inghai are all 2n= 2x= 20, KF= 10m+ 8sn+ 2st, but
CRL = 12M 2+ &M 1and 4L + 6M 2+ 6V 1+ 4S,A s K% = 60 35% and 62 57% ,KT belongsto 2A and 2B re-
gectively. The Bayanharashan population and D abanshan population of A ndrosace yargonensis in Q inghai
are regectively 2n= 4x= 40 and 2n= 6x= 60, KF= 36m+ 2gn+ 2st and 46m+ 109n+ 4st + 2b,CRL = 4L
+ 2M 2+ 1M 1+ 4Sand G + 3M 2+ 16M 1+ 8S+ 2b,A s k%= 55 62% and 58 31%,KT of both popula-
tions all belong 2B ,A ndrosace sguarrosula in north slope of Bayanharashan is 2n= 40,60,8Q In theQ ing-
haihu population of A ndrosacemariae there are two typesof karyotype : 2n= 2x= 24,KF= 12n+ 6sn+

6st+ 4b,CRL = @+ @M 2+ 8M 1+ 4S+ 4b,A s K%= 65 74%,KT belongsto B ; 2n= 2x= 22,KF= 14m
+ 43 (2SA T )+ 4st,CRL= 4.+ @M 2+ 8V (2SA T )+ 4S,A's K%= 63 40% ,KT belongs to 2B. There are
alo two typesof karyotype in the Xisharw an of Xining population of A ndrosacemariae: 2n= 3x= 36,
KF= 36m,CRL= 4+ 1M »+ 2M 1,A s K%= 54 82%,KT belongsto IA ; 2n= 3x= 33,KF= 33n,CRL

=3+ 1M+ 18V 1,A s K%= 52 11%,KT belongs to IA. The original basic number of chromosme of
A ndrosace is thought to be x= 10, and there are three types of chromosomal variation anong secies or
populations :aneuploidy, polyploidy and asymmetry of the karyotype M aking a comparion in the kary-
otypes and asymmetrys among all diploid populations, it may be show ed that the karyotype of A ndrosace
umbellata ismore symmerical than those of others, © the gecies is a primitive taxon compared to other
gecies The karyotypic asynmetry and evolution level of the A. septentrionalis are higher than that of the
A. umbellata but low er than that of theA. zambalensisand A. mariae TheA. yargonensis and A. squarrosu-
la and A. mariae that have poliploidy variation in karyotypesmight be advanced in studies ecies

Key words chromosome karyotype evolution A ndrosace ;systamatic
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Table1l Theorigin of the experimental plants for karyotype in A ndrosace
Taxon L ocality Habitat and altitude V oucher pecimen
d " Zhongshan botanical gar- Grass land, 50 m Huang no No ooll
en,N anjing seeds
A. umbellata
Jiangning,N anjing,Jiangsu Hillslope forest edge, 100 m Coll seeds
e . Rock fracture and frag-
Xilin Gol,N emongol mentson the hilltop, 1 500m Coll seeds
A. sptentrionalis
Bayan Xil,N eimongol 800 m Grassland at forest edge, 1 Coll seeds
Q inghaihu basin,Q inghai Debrisw ilderness; 3 200 m Huang 98-13
Xisharw an, Xining,Q inghai Forest edge on slope; 2 400 m Huang 99-01
A. mariae
X ishanw an, X ining,Q inghai peoy | Crossiand on slope: 2 400 yang 9g-01
QamalongQ inghai bank, 4 330m Alpine meadow of river LuJQ 506
A. zambalensis . . .
W enquan in Xinghai coun- ~
ty,Q inghai Beach meadow , 3 900 m Huang 97-16
Bayanharashan,Q inghai Beach,4 700 m LuJQ 523
A. yargonensis Dabanshan in Daton
g Gravel meadow on slope; 3
oounty,Q inghai 900 m Huang 2351
Bayanharashan,Q inghai Riparian meadow Huang 98-21
A. sguarrosula . . .
W enquan in Xinghai coun- - -
ty,Q inghai Riparian m eadow Huang 97-14
; ; » 1mold 60
6 7min,
b ’
’ ’
1 1 QO05% Q 002mol/ L evan(1964) " ;
8- 3 4h. (1985)'®
FAA 24 h : , Stebbins .
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(As K%) A rano(1963)" : 2 5.
5 1 4.
6 12
2
Table 2 The chromosme paraneters and types in A ndrosace umbellata and A. sep tentrionalis
A. umbellata
Population of the Zhongshan botanical garden in N anjing Population of the Jiangning in N anjing
Chromo-
?\xl)rge Relative length(% ) Relative length(% )
Long Short  Total AR PC IRL RS Long Short  Total AR PC IRL RS
1 7. 95 6 36 14 31 125 m 143 L 6 65 593 12 58 112 m 126 L
2 6 67 5 17 11 91 131 m 119 M 2 7. 05 4 23 11 29 167 m 113 M2
3 6 01 5 46 11 47 110 m 115 M 2 6 17 5 12 11 29 121 m 113 M 2
4 5 46 4 72 10 18 116 m 102 M 2 6 09 4 47 10 56 136 m 106 M2
5 6 36 3 58 9 94 178 sn Q 94 M1 5 24 4 76 10 00 110 m 1 00 M1
6 5 46 422 9 68 129 m a 97 M1 564 4 03 9 76 140 m a 97 M1
7 4 97 397 8 94 125 m Q 89 M1 5 97 3 47 9 43 174 In Q 94 M 1
8 4 07 397 8 04 103 m Q 80 M1 4 64 4 43 9 07 1 05 m Q91 M1
9 4 22 373 7 95 113 m Q 80 M 1 5 24 343 8 67 153 m Q 87 M1
10 378 378 7. 56 100 m Q 75 S 4 03 343 7. 46 118 m Q 75 S
2n= 2x= 20= 18n+ 23m,2L + @M 2+ 1M 1+ 2S 2n= 2x= 20= 18m+ 23,2 + @M 2+ 1M 1+ 2S
A. septentrionalis
Population of the Xilin Gol in N eiM ongol Population of theBayan Xil in N eiM ongol
Chromo-
me Relative length(% ) Relative length(% )
Long Short  Total AR PC IRL RS L ong Short  Total AR PC RL RS
1 519 519 11 81 1 00 m 118 M 2 6 95 510 12 49 112 m 125 M2
2 519 534 1125 100 m 113 M 2 9 22 276 1198 334 st 112 M2
3 5 51 4 95 10 46 111 m 105 M 2 7 28 4 24 11 52 172 In 115 M2
4 6 41 4 05 10 46 158 m 105 M 2 6 04 512 11 15 152 m 112 M 2
5 5 85 4 50 10 35 130 m 104 M 2 571 5 44 11 15 105 m 112 M 2
6 5 62 4 39 10 01 128 m 101 M 2 5 58 4 70 10 28 119 m 103 M 2
7 5 51 4 84 10 35 114 m 104 M 2 530 4 19 9 49 127 m Q 95 M1
8 7. 09 2 36 9 45 301 st Q 95 M 1 5 16 323 8 36 1 60 m Q 84 M1
9 5 62 229 8 55 193 sn Q 86 M1 4 61 323 7 83 143 m Q 78 M1
10 4 22 3 09 7 31 134 m Q73 S 3 36 225 571 143 m Q 57 S
2n= 2x= 20= 16m+ 2gn+ 2st+ 1b, 14M o2+ 4M 1+ 2S+ 1b 2n= 2x= 20= 16m+ 2sn+ 2st+ 4b,12M 2+ &M 1+ 2S+ 4b
AR PC. SIRL. RS

Note AR. A m ratio ;PC. Position of centromere ;IRL. Index of relative length RS Relative size The explanation in follow ing tables are

the same as there in table 2
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Table 3 The chromosome parameters and types in two populationsof A. zambalensis

Population of Qamalong in Q inghaiM aqgin county Population of W enquan in Q inghai, X inghai county
Chromo- Relative length(% ) Relative length (%)
ome
No
Long Short  Total AR PC IRL RS Long Short  Total AR PC IRL RS
1 6 02 519 1121 116 m 112 M 2 1087 338 1425 322 st 143 L
2 7. 06 38 109 184 sn 109 M 2 7 25 556 1280 130 m 128 L
3 8 10 260 1069 312 st 107 M 2 6 64 507 1172 131 m 117 M 2
4 5 92 467 1059 127 m 1 06 M 2 6 28 48 1111 130 m 111 M 2
5 5 19 519 1038 100 m 104 M 2 5 68 483 1051 118 m 101 M 2
6 6 75 332 1007 203 sn 101 M 2 5 07 4 83 9 90 105 m Q 99 M1
7 5 19 4 67 9 86 11 m Q 98 M 1 6 64 302 9 66 220 sn Q97 M1
8 6 02 334 9 45 176 sn Q 93 M 1 6 04 2 42 8 45 2 09 sn Q 85 M1
9 4 41 4 36 8 77 101 m Q 88 M 1 423 181 6 04 324 sn Q 60 S
10 5 17 2 39 8 10 239 sn Q81 M 1 387 169 5 56 229 sn Q 56 S
2n= 2x= 20= 10m+ 8sn+ 2st, 12M o+ 8V 3 2n= 2x= 20= 10n+ 8sn+ 2st.4 + GV o+ 6V 1+ 4S
4 2
Table4 The chromosome parameters and types in two populationsof A. yargonensis
Population in Bayanharashan of Q inghai Population in Bayanharashan of Q inghai
Chromo- Relative length(% ) Chromo- Relative length(% )
ome ome
Ne Long Short Total AR RC RL BR N Long  Short Total AR RC R RS
1 397 331 728 12 m 146 L 1 265 238 503 111 m 101 M2
2 358 225 58 159 m 117 M2 12 260 223 48 117 m Q97 M1
3 331 252 58 131 m 117 M2 13 265 212 477 125 m Q95 M1
4 291 28 572 104 m 114 M2 14 228 228 45 100 m 091 M1
5 28 278 564 103 m 113 M2 15 238 217 45 110 m 091 M1
6 291 268 559 109 m 112 M2 16 260 191 451 136 m Q 9 M1
7 33 209 540 158 m 108 M2 17 278 167 445 166 m 089 M1
8 278 252 530 110 m 1 06 M2 18 223 201 424 111 m 085 M1
9 265 265 530 100 m 1 06 M2 19 273 08 360 314 st Q72 S
10 244 244 48 100 m 0 98 M 2 20 201 069 27 291 s 0 54 S
2n= 4x= 40= 36m+ 23n+ 2st, A + 2M 2+ 14M 1+ 4S
Population in D abanshan of Q inghai Population in D abanshan of Q inghai
Chromo- Relative length(% ) Chromo- Relative length(% )
ome ome
Ne Long Short Total AR PC RL RS Ne Long Short Total AR PC RL RS
1 225 225 449 100 m 135 L 16 197 143 340 138 m 102 M 2
2 225 225 449 100 m 135 L 17 221 109 331 203 s 102 M 2
3 225 193 417 117 m 125 L 18 257 08 337 321 st 101 M 2
4 205 193 417 107 m 119 M 2 19 201 125 32 161 m 0 98 M1
5 228 157 38 145 m 116 M 2 20 193 122 315 158 m Q9% M1
6 209 176 38 119 m 116 M2 21 231 08 311 289 s Q9% M1
7 228 152 38 150 m 114 M2 22 157 151 308 104 m Q93 M1
8 28 08 369 361 st 111 M2 23 178 128 306 139 m Q92 M1
9 202 167 369 121 m 111 M2 24 18 109 295 171 s 0 86 M1
10 193 176 369 109 m 111 M2 25 14 138 28 104 m Q85 M1
11 202 164 366 123 m 110 M2 26 148 116 263 128 m Q79 M1
12 257 09% 353 268 sn 1 06 M2 27 128 104 233 123 m Q70 S
13 176 176 353 100 m 1 06 M2 28 125 099 225 126 m Q 67 S
14 225 125 35 180 sn 105 M2 29 104 09 200 108 m 0 60 S
15 176 172 348 102 m 105 M2 30 09 093 193 106 m 0 58 S

2n= 6x= 60= 46m+ 10sn+ 4st+ 2b,6 + 30M 2+ 16M 1+ 8S+ 2b
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Table5 The chromosome parameters and types in four populationsof A. mariae

5

4

Population in X isharw an of X ining

Population in X isharw an of Xining

Chromo- Relative length(% ) Chromo- Relative length(%)
ome ome
Ne Long Short Total AR PC RL RS Ne Long Short Total AR rC RL RS
1 4 45 300 7 54 151 m 136 L 10 270 2 66 535 102 m 0 9% M1
2 4 43 283 720 154 m 129 L 11 291 2 44 535 119 m 0 9% M1
3 326 308 634 106 m 114 M2 12 270 236 506 114 m 091 M1
4 300 2 83 583 1 06 m 105 M2 13 2 66 2 40 5 06 111 m 091 M1
5 308 274 5 82 112 m 105 M2 14 2 83 214 4 97 132 m 0 89 M1
6 343 231 574 149 m 103 M2 15 287 2 06 4 93 139 m 0 89 M1
7 317 2 57 574 123 m 103 M2 16 2 40 2 40 4 80 100 m 0 86 M1
8 300 2 66 5 66 113 m 102 M2 17 2 40 2 40 4 80 100 m 0 86 M1
9 330 210 540 157 m Q97 M1 18 223 223 4 46 100 m 0 80 M1
2n= 3x= 36= 3m,4 + 1M >+ 2M 1
Population in X isharw an of X ining Population in X isharw an of Xining
Chromo- Relative length(%) Chromo- Relative length(%)
ome ome
Ne Long Short Total AR PC RL RS Ne Long Short Total AR o8 RL RS
1 203 203 406 100 m 134 L 7 145 145 29 100 m 0% M1
2 2 05 147 3 52 140 m 116 M2 8 145 145 290 100 m 0 9% M1
3 178 15 328 119 m 108 M2 9 143 138 281 104 m 093 M1
4 169 140 309 121 m 102 M2 10 138 118 2 56 117 m 084 M1
5 152 147 299 103 m Q99 M1 1 118 118 236 100 m Q78 M1
6 145 145 29 100 m 0 96 M1
2n= (3x)= 33= 33,3 + M 2+ 21M 1
Population in Q inghaihu of X ining Population in Q inghaihu of X ining
Chromo- Relative length(% ) Chromo- Relative length(% )
ome ome
No AR PC  RL RS Na AR PC RL RS
Long  Short Total Long  Short Total
1 797 607 1404 131 m 168 L 7 578 173 7 51 334 st 0 90 M1
2 890 231 1121 385 st 134 L 8 393 266 659 148 m Q79 M1
3 711 34 1051 209 sn 126 L 9 462 196 659 235 s Q79 M1
4 734 306 1040 240 sn 125 M2 10 347 28 636 12 m Q76 M1
5 497 404 901 123 m 108 M2 1 254 208 462 122 m Q 55
6 670 220 89 305 st 107 M2 12 243 18 428 131 m 051
2n= 2x= 24= 12n+ 6sn+ 6st+ 4b, 6+ M o+ 8V 1+ 4S5+ 4b
Population in Q inghaihu of X ining Population in Q inghaihu of X ining
Chromo- Relative length(% ) Chromo- Relative length(% )
ome ome
No AR PC  RL RS Na AR PC RL RS
Long Short Total Long  Short Total
1 732 58 1317 125 m 145 L 7 6 67 199 8 67 335 st Q 96 M1
2 790 410 1200 193 m 132 L 8 48 381 861 126 m 095 M1
3 937 164 1100 571 st 121 M2 9 4 04 287 6 91 141 m Q76 M1
4 632 457 108 138 m 120 M2 10 310 258 568 120 m 0 63 S
5 6 73 2 87 9 60 235 3n 106 M2 11 2 46 222 4 68 111 m Q 52 S
6 468 410 878 114 m Q97 M1

2n= 2x= 22= 14n (2SAT)+ 4sn+ 4st, 4 + M 2(2AT)+ 8 1+ 4S
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a ol c d e
2n= 2x= 22 £ 2n= 2x= 24 g 2n= 3x= 33

Fig 1 Photophase of mitotic at metgphase of A ndrosace umbellata,A. sptentrionalis and A. mariae
a Zhongshan Botanical Garden population of A. umbellata f Jiangning population of A. umbellata ¢ Xilin Gol population of A. septentri-
onalis ;d Bayan Xil population of A. sg tentrionalis i Q inghaihu population of A. mariae (2n= 2x= 22) f. Q inghaihu population of A.
mariae (2n= 2x= 24) g Xisharw an population of A. mariae (2n= 3x= 33)

2

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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2
h 2n= 3x= 36 i i k
(2n= 4x= 40).

Fig 2 Photomicrographs of somatic chromosomes at them itotic metgphase of some populations in A. mariae
»A. zambalensis and A. yargonensis
h Xisharw an population of A. mariae (2n= 3x= 36) ;i Qamalong population of A. zambalensis j W enquan population of A. zambalensis ;

k Bayanharashan population of A. yargonensis (2n= 4x= 40)

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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L 2n= 6x= 60 a a a3
4
Fig 3 Photomicrogrgphs of somatic chromosomes and karyotypes at mitotic metagphase in some population of A ndrosace
| Dabanshan population of A. yargonensis (2n= 6x= 60) @ Karyotype of A. unbellata in Zhongshan Botanical Galden population ;a2
Karyotype of A. umbellata in Jiangning population a3z Karyotype of A. s tentrionalis in Xilin Gol population a4 Karyotype of A. septen-
trionalis in Bayan X il population

,

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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as 2n= 22 as 2n= 24 ar 2n= 33

a8 2n= 36 as awo au

(2n= 2x= 40) a2 (2n= 6x= 60)
Fig 4 Photomicrogragphs of karyotypesof some populations of A nd rosace

as Karyotype of A. mariae in Q inghaihu population (2n= 2x= 22) @ Karyotype of A. mariae in Q inghaihu population (2n= 2x= 24) ;
az Karyotype of A. mariae in X isharw an population (2n= 3x= 33) as Karyotypeof A. mariae in X isharw an population (2n= 3x= 36) ;
as Karyotype of A. zambalensis in Q analong population saio Karyotype of A. zambalensis in W enquan population a1 Karyotype of A.

yargonensis in Bayanharashan population(2n= 2x= 40) a2 Karyotype of A. yargonensis in D abanshan population (2n= 6x= 60)

;,

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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21 Androsace unbellata (Lour. ) M err. + 2sn+ 2st . A+ 2M o+
Sect Samuelia ( 14 1+ 4S, B,As K%= 55 62% -
) 6 ,2n= 6x= 60=
2 , 2= 46m+ 10sn+ 4st+ 2b . a
2x= 20= 18m+ 2sn . ( ) + 3MM o+ 16V 1+ 8S+ 2s, B,
CRL= 2 + @M o+ 1M 1+ 2S . 1A, As K%= 58 31%
As K%=55 04% 56 71% - Hsu 25 A. squarrosulaM axim.
(1963) " n= 9(2n= 18) . ,
22 A. septentrionalisL. 2n= 40 60 80 ; 2n=
Sect A ndrosace 40 60( 2 ,
( 36° ) 1 , )
2 . 2n= ) -
2x= 20= 16m+ 2sn+ 2st+ 1b 2n= 2x= 20= 26 A. mariae Kanitz
l6m+ 2gn+ 2st+ 4b -
CRL= 1Mo+ M 1+ 2S5+ 1b CRL = 12V 2+ &M 1 ,
+ 2st+ 4b . 2A B
As K%=57 65% 58 86% - b (
(ol 3250m) 2 : 2n=
2x= 24= 12m+ 63gn+ 6st+ 4b,
(1993 CRL = @ + @M 2+ 8V 1+ 4s+ 4b,As K%=
)] 2n= 20, , 65 74% ; 2n= 2x= 22= 14m + 4sm
(29AT)+ 4st, 4 + 6V 2+
23 A. zambalensis (Petitm. ) Hand - M1(2AT)+ 4S,A's K%= 63 40% -
M azz B . ( 2400 2600m)
Sect Chamaegjasne 2 . 2n= 3x= 36=
36m, CRL =4 + 1M >+ 2M 1,

2n= 2x
= 20= 10m+ 8sn+ 2st . ;

(CRL
= 1M o+ 8V 1),A s K%= 6Q 35%, )
a . L) M 2) M 1) (s)

(CRL= 4+ &M o+ 6V 1+ 4s),As K%
=62 57%, ’ B
(1996)
2n= 20 .
2n= 40
6) -
24 A. yargonensis Petitm

’

,2n= 4x= 40= 36m

As K%= 54 82% ; 2n= 3x= 33= 33n,
3+ 1M+ 18 1,As K%

=52 11%, ) 1A

. 2n= 18, 20, 22, 24, 33, 36, 40, 60,
80 . )
, (A. umbellata
2n= 18,20 A. mariae 2n= 22,24,33,36) .

’
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(A ndrosace) ( )» x= 10
x= 9,10,11,12 . x= 10 x=9 x=11,12

( ),
6
Table 6 The chromosome numbers and karyotypic information and asymmetry of some ecies in Section Samuelia,
Section A ndrosace and Section Chamaejasne of GenusA ndrosace

0,
Karyotype fomula and MAR L/s A(R%>)2 A(SU/I:)/"

Taxa Population chromosme size Type Reference
Sect Samuelia
Zhongshan  2n(2x)= 20= 18n+ 23n
Bot Gar. L+ M2t 1Mt 2S 12 189 0 55 04 ] Thispaper
. . 2n(2x)= 20= 18n+ 23n
A. umbellata Jiangning 2+ 8 2+ 1M 1+ 25 131 169 0 56 71 1A Thispaper
Taiwan n=9 Hsu,C C 1968
Sect A ndrosace
2n(2x)= 20= 16m+ 23n+ 2st
Xilin Gol + 1b 136 162 10 57 65 2A .
1M 2+ 4M 1+ 25+ 1b Thispaper
A. sptentrionalis 2n(2x)= 20= 16m+ 2sn+ 2st
Bayan Xil + 4b 143 219 10 58 86 B .
1M 2+ 8 1+ 25+ 4b Thispaper
A. filif omis NeiM ongol 2n= 2x= 20 ﬁ;o{gg'g”erm”go'
. N eiM ongol 2n= 4x,6x= 40,60 Flora inner M ongo-
A-maxima lia 1993
Sect Chanadasne
2n= 2x= 20= 10m+ 8sn+ 2st
Qanalong 1M o+ 8 1 152 138 30 60 35 2A Thispaper
2n= 2x= 20= 10m+ 8sn+ 2st
W enguan A+ O or B 1t 4S 167 25 50 &5 B qpcome
A. zambalensis \
Hoh Xil S 2n= 2x= 20= §m+ 10sn+ 2st Yang Y P,1996
. 2n= 2x= 20= 6m+ 12gn+ 2st
HORXILN 50— 4= 40 Yang Y P, 1996
2n= 4x= 40= 36m+ 23n+ 2st
Bayanharashan 2+ 2 2+ 1M 1+ 4S 125 270 10 55 62 B Thispaper
A. yargonensis 2n= 6x= 60= 46m+ 10sn+ 4st
D abanshan +2b 140 234 167 5831 B Thispaner
6+ 3M 2+ 18V 1+ 85+ 2b Pep
2n= 4x= 40
A. squarrosula Bayanharashan 5. ¢,= ¢ ;l)-;lz)%grt\?esd
2n= 2x= 24= 12n+ 6gn+ 6Bst
Q inghaihu +4b 192 328 42 65 74 B )
6+ M 2+ 8 1+ 4S+ db Thispaper
%n= 2)x= 22 = 14m + 4gn
Q inghaihu 29AT)+ 4st 173 281 25 63 40 B .
A. mariae 4+ 8 2+ 8 1(2AT)+ 4S Thispaper
Xining Xishan-  2n= 3x= 36= 36m
wan 4 + 1M 2+ 2M 1 ta 169 0 5428 W Thispaper
Xining Xishan-  2n= 3x= 33= 33n
wan L+ 1Mot 18M 1 19 17 0 5211 W Thispaper
MAR L/s AR> 2(%). 2 A's K%

NotesMAR M ean am ratio L /S Ratio of the longest chromo=me to the shortest AR> 2(% ). Percentage of the chromomewhith am ratio more then 2

A's K%. Index of karyotype asymmetry.
32
6 321
(As K%) , ,



1712 23

(31

6 ( ,
) (Stebbins 1957) ! .
(A. umbellata)2 (2n= 18n+ 23n)
(m) ,
(sn) . MAR . , ,
L/S As K% ) ,
’ ’ JA ’
323
, (m) ,
(sn) (st) : , ,
4 6 ,
(st) - 2 2 1
MAR L/S 1. (A. umbellata) X=9
As K% , x= 10
B . , 1
3 . ) ) ) X= 10

2n= 22,24,33,36,x= 11,12

322 x= 10 ,
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