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Karyotypes o Nine Populations o Allium przewalskianum
from Qinghai

XUE Chun- Ying'?, XU Jie- Ma®, LIU Jian- Quan’
(* Department o Biology, Sichuan University , Chengdu 610064)
(?Northwest Plateau Intitute o Biology, The Chinese Academy d Sdiences, Xining 810001)

Abgract : The present pgoer reports the chromosome numbers and karyotypes of 9 populations of Allium
przavalskianum (Liliaceag) . The results are asfollows: the populaions digributed in lower dtitudes such as
Huangyuan , Xining and Gonghe are diploid , with karyotype formulas, 2n = 2x = 16 = 14m + 2¢ (2SAT)
(Huangyuan population, Xining population) and 2n=2x =16 =12m+2sn+ 24 (2SAT) (Gnghe popua
tion) ; other populaions digributed in higher dtitudes such asMagin Yushu, and Nanggian are al tetrgploid
with 2n=4x =32 =28m+4g (2SAT) (Yushu populaion 1, Nanggian populationl) , 2n=4x =32 = 24m
+4sn+4g (Magin popuaion, Yushu popuation 3) and 2n=4x =32 =26m+ 2sn+4g (' Yushu popula
tion 2) . One population under fored isoctoploid with 2n =8x =64 =54m+2san+84. (Nanggang popula
tion 2) . In addtion, the karyotypica differentiation among the populations and the relation between poly-
ploids and geogrgphica digribution were discussed.
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Liliaceae ( ) Allium L. Sect. Rhiziridium G,
Don ( , 1980) , , , , , , ,
, , 2000 4800 m , ,
) (1998)
: 4 , 9
1.1

Allium przewalskianum Regel. 9 ,

1
1
Table 1 Theorign o the meterids

Ropul ation Locdity Habitat Alt_(m) Vouchers
359
2500
Huangyuan Huangyuan , Qinghai On dopes Liu Jianquan 359
357
2200
Xining Xining, Qinghai On the roof Liu Jianquan 357
9501
S ! 2700 .
Gnghe Gnghe, Qinghai On sandy il Du Qing 9501
3400 H. B. G 312
Magin Magin, Qingha On dry dopes
1
3600 H. B. G 1906
Yushu 1 Yushu, Qinghai On dry rocky dopes
2
o 3700 H. B. G 191
Yushu 2 Yushu, Qinghai On dry dopes
3
3750 H. B. G 2284
Yushu 3 Yushu, Qingha in shrubs of the valey
1
3550 H. B. G 2753
Nanggian 1 Nanggian, Qingha in shrubs of the valey
2
3600 H. B. G 2428
Nangdian 2 Nangdian, Qinghai Under Picea foreg
“The wvouchers are preserved in HWNP ( ).
1.2
, 0.1% 0.002 nol/L
2h ,
, 1 nol/L 60 3 5mn, , )
, Levan  (1964) ;
Sebhins (1971) Romero (1986) 5

, 20
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2
2.1 ( 2, 3; 1; : 10)
2n =16, 2n =2x = 16 = 14m + 2¢
(2AT) 7 ¢ 1.65,
2 0.125, 2A 15.83 9.94
2.2 ( 2, 3; 2; : 11)
2n =16, 2n =2x =16 = 14m + 24
(2AT) 7 ¢ 1.57,
2 0.125, 2A 15.09 9.61
2.3 ( 2, 3; 3; 0 12)
2n=16, 2n=2x=16=12m + 29n + 2¢
(2aM) 5 am , 8 g
1.80, 2 0.125, 2A
16.11 8.95
2.4 ( 2, 3; D4 : 13)
2n=32, 2N =4x =32 =24m +4an + 44 ,
1 5 an , 13 14 g
1.50, 2 0.125, 2A
7.21 4.82
2.5 1( 2, 3; : 5 :14)
2n =32, 2n = 4x = 32 = 28m + 44
(2%AT) , 13 14 g : 13
1.40, 2 0.125, 2A
7.23 5.13
2.6 2( 2,3; © 6 . 15)
2n=32, 2n=4x=32=26m+2an + 44 ,
3 n , 13 15 g
1.62, 2 0.125, 2A
8.15 5.03
2.7 3( 2,3; 1: 6; 3: 16)
2n=32, 2N =4x =32 =24m +4an + 44 ,
1 2 an , 10 14 g
1.83, 2 0.19, 2A
8.50 4.65
2.8 1( 2, 3; DT 1 17)
2n =32, 2n = 4x = 32 = 28m + 44
(2%aT) 13 14 g : 13
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1.57, 2 0.125, 2A
8.49 5.41
2.9 2 ( 2,3; : 9; . 18)
2n=64, 2n=8x=64 =54m+2an+ 84 ,
an , 27,28 31 32 ¢
1.65, 2 0.125, 2A
3.95 2.40
2 9
Table 2 The parameters of chromomes in 9 populaions
No. Reative length Arm raio Type No. Reative lengh Arm ratio Type
Huangyuan popultion Xining population
1 7.36+8.47=15.83 1.15 m 1 6.61+8.48=15.09 1.28 m
2 6.63+8.10=14.73 1.22 m 2 5.94+7.91=13.85 1.33 m
3 6.26 +7.36 =13. 62 1.18 m 3 6.22+7.46=13.68 1.20 m
4 6.19+7.29=13.48 1.18 m 4 5.656+6.95=12.61 1.23 m
5 5.52+7.00=12.52 1.27 m 5 6.16+6.95=12.61 1.13 m
6 4.79+5.52=10.31 1.15 m 6 5.37+5.94=13.12 1.10 m
7 1.84+7.73=9.57 4.20 g (29AT) © 7 2.26+8.48=10.74 3.75 g (29AT) *
8 4.79+5.16=9.94 1.08 m 8 4.52+5.09=9.61 1.13 m
Gnahe popui tion
1 7.93+8.18=16.11 1.03 m 5 4.60+7.93=12.53 1.72 an
2 6.65+7.16=13.81 1.22 m 6 4.60+6.91=11.51 1.50 m
3 6.39+7.32=13.70 1.18 m 7 4.71+5.12=9.82 1.09 m
4 6.14+7.42=13.56 1.18 m 8 1.28+7.63=8.95 6.00 g (25AT) *
1
Magin Ropulation Yushu population 4
1 3.02+4.19=7.21 1.39 m 1 3.30+3.89=7.19 1.18 m
2 2.41+4.67=7.08 1.94 an 2 3.50+3.69=7.19 1.06 m
3 2.56+4.22=6.78 1.65 m 3 3.38+3.85=7.23 1.14 m
4 3.38+3.41=6.79 1.01 m 4 3.15+4.04=7.19 1.28 m
5 2.41+4.25=6.66 1.76 an 5 2.80+4.35=7.15 1.56 m
6 3.02+3.59=6.61 1.19 m 6 3.26+3.34=6.60 1.02 m
7 3.08+3.50=6.51 1.14 m 7 2.80+3.30=6.60 1.18 m
8 3.05+3.47=6.51 1.14 m 8 2.49+3.77=6.25 1.52 m
9 2.86+3.62=6.48 1.26 m 9 2.72+3.50=6.22 1.29 m
10 2.56+3.83=6.39 1.49 m 10 2.76+3.30=6.06 1.20 m
11 2.95+3.11=6.06 1.05 m 11 2.60+3.26=5.87 1.25 m
12 2.80+3.05=5.85 1.09 m 12 2.64+3.19=5.83 1.21 m
13 0.81+4.82=5.64 5.92 g 13 1.17+4.27=5.44 3.66 4 (29AT) *
14 0.84+4.52=5.37 5.35 4 14 1.20+4.20=5.40 3.48 g
15 2.11+3.08=5.19 1.46 m 15 2.33+2.84=5.17 1.22 m
16 2.11+2.71=4.82 1.29 m 16 2.37+2.76=5.13 1.16 m
2 3
Yushu popui ation 2 Yushu popuiation 3
1 3.80+4.35=8.15 1.14 m 1 2.83+5.67=8.50 2.00 an
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No. Redive length Arm ratio Type No. Relaive length Arm ratio Type
2 3.44+4.30=7.75 125 m 2 2.83+5.53=8.36 1.9 m
3 2.54+4.78=7.32 1.87 Eyl 3 3.68+3.97=7.651.08 m

4 3.08+4.17=7.24 1.35 m 4 2.69+4.11=6.80 1.53 m
5 3.15+3.77=6.92 120 m 5 2.55+4.25=6.80 1.67 m
6 2.97+3.44=6.41 1.16 m 6 2.83+3.68=6.52 1.30 m
7 2.86+3.41=6.27 1.19 m 7 2.98+3.54=6.52 1.19 m
8 2.61+3.51=6.12 1.35 m 8 2.92+3.06=5.98 1.05 m
9 2.72+3.33=6.05 123 m 9 2.83+3.09=5.92 1.09 m
10 2.61+3.26=5.87 125 m 10 0.74+5.10=5.84 6.94 g
11 2.57+3.01=5.58 117 m 11 2.55+3.20=5.75 1.26 m
12 2.50+2.90=5.40 1.16 m 12 2.27+3.23=5.50 1.42 m
13 0.91+4.56=5.47 5.05 g 13 2.24+3.20=5.44 1.43 m
14 2.54+2.72=5.25 1.07 m 14 0.71+4.25=4.71 5.99 g
15 0.72+4.46=5.18 6.13 ¢ 15 2.13+2.69=4.82 1.27 m
16 2.35+2.68=5.03 1.14 m 16 2.21+2.44=4.65 1.10 m

1
Nanggian population 1
1 3.19+5.31=8.49 1.67 m 9 3.01+3.19=6.19 1.06 m
2 3.89+4.25=8.14 1.09 m 10 2.55+3.54=6.09 1.39 m
3 3.19+3.72=6.90 1.17 m 11 2.90+3.19=6.09 1.10 m
4 3.36+3.54=6.90 1.05 m 12 2.87+3.08=5.95 1.07 m
5 2.83+4.03=6.87 1.42 m 13 1.24+4.67=5.91 3.77 g (2AT)°
6 3.01+3.47=6.48 1.15 m 14 0.89+4.92=5.80 5.56 g
7 3.19+3.22=6.41 101 m 15 2.48 +3.08 =5.56 1.24 m
8 3.01+3.36=6.37 112 m 16 2.23+3.19=5.41 1.43 m
2
Nanggian popul tion 2

1 1.86+2.09=3.95 112 m 17 1.47+1.67=3.14 1.14 m
2 1.55+2.32=3.87 1.50 m 18 1.49+1.61=3.10 1.08 m
3 1.39+2.38=3.78 171 an 19 1.39+1.69=3.08 121 m
4 1.63+1.90=3.53 1.17 m 20 1.29+1.78=3.07 1.39 m
5 1.70+1.81=3.51 1.06 m 21 1.41+1.66=3.06 1.18 m
6 1.55+1.90=3.45 1.23 m 2 1.30+1.66=2.96 1.27 m
7 1.63+1.78=3.41 1.10 m 23 1.42+1.50=2.93 1.05 m
8 1.61+1.76=3.37 1.10 m 24 1.38+1.47=2.85 1.07 m
9 1.59+1.78=3.37 1.12 m 25 1.29+1.47=2.76 1.14 m
10 1.67+1.70=3.38 1.02 m 26 1.32+1.42=2.74 1.08 m
1 1.47+1.78=3.25 121 m 27 0.42+2.31=2.72 5.52 g
12 1.49+1.76=3.25 1.19 m 28 0.39+2.28=2.66 5.88 g
13 1.49+1.73=3.22 114 m 29 1.25+1.35=2.60 1.07 m
14 1.55+1.63=3.17 1.05 m 30 1.27+1.30=2.57 1.02 m
15 1.47+1.70=3.17 1.16 m 31 0.39+2.15=2.54 5.56 g
16 1.50+1.66=3.16 1.10 m 32 0.46+1.94=2.40 4.17 g

*The lengh of satellite is ot included in the short arm.
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3 11
Table 3 The karyotypic conparion of 11 populaions

, Ay A; As K%
Population Karyotype formulas Sebbinstype

2n=2x=16=14m+2g (29AT) 2A 0.22 0.19 56. 62
2n=2x=16=14m+2¢ (2AT) 2A 0.23 0.15 57.27
2n=2x=16=12m+23n+24 (2SAT) 2A 0.26 0.19 57.70
2n=4x =32 =24m + 4an + 44 2A 0.30 0.11 60. 03
1 2n=4x=32=28m+4g (29AT) 2A 0.25 0.12 57.53
2 2n=4x =32 = 26m+ 2an + 4¢ 2A 0.27 0.15 58.64
3 2n =4x =32 =24m + 4an + 44 2A 0.32 0.19 61.01
1 2n=4x=32=28m+4g (29AT) 2A 0.24 0.13 57.68
2 2n=8x =64 =54m+ 2an + 84 2A 0.22 0.12 56. 92
2n=4x=32=28m+4g (2SAT) 2A 0.27 0.19 58.19
2n=4x=32=28m+2sn+23 (2SAT) 2A 0.26 0.15 57.84

A;: the intrachromosomel asymmetry index. A,: the interchormosomal asymmetry index (Romero Z, 1986) .
As K%: Asmmetry codficient of karyotype (Arano, 1963)

3
3.1 (1998) , 11 3
2A ,
m, In, ¢
(A1, Ay, As K%) ,
2 , 1 sn m
, 1 1 ,
2 3, 3
an , 2 m ; 2 1 49m
1 m ; 1 an 1 g
2 ,
4 : ( )
, , 3
, 2 g , 2,3 1 1 2 gn
, 1 2 m , 1.87 2.00 1.70; ,
2 , ,
1 m ¢« . 1 g9nm
50 100 m, ,
32 11 2 , 4 8

) 3780m 2300 m, , 4
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Explanation o plates
Karyotypes of 9 populations of Allium przewa sklanum (The arrow indicates satellites)
Fatel 3: 1, 10. Huangyuan populaion; 2, 11. Xining popuation; 3, 12. Gnghe populdion; 4, 13. Magin populétion; 5,
14. Yushu population 1; 6, 15. Yushu population 2; 7, 16 Yushu populaion3; 8, 17. Nanggian popuaion 1; 9, 18. Nanggan
populaion 2
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