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Abstract; To investigate the karyotype characteristics and evolutionary relationships of different popula-
tions of Psammochloa villosa » we studied the karyotype of six populations of P. villosa in the Inner Mon-
golia Plateau using the traditional squashing method. The result showed that: (1) the chromosome num-
46. (2) There was a total

of four chromosome types including the center centromere type (M), centromeric subtype (m), subcentral

ber of six populations of P. wvillosa was constant, all of which were 2n = 2x

centromere type (sm) and proximal centromeric type (st), and the amount of centromeric subtype is the
largest in all populations. (3) The karyotype formulas were different among six populations of P. wvillosa.
(4) There were four karyotype types of P. willosa, including 1A, 2A, 1B and 2B. The average arm ratio
of chromosomes was 1.29—1. 62, the length ratio was 1. 73—2. 68. (5) The karyotype asymmetry coefficient
was 55. 96 %6—59. 95% , which implied the karyotype of P. willosa was symmetrical and primitive. More impor-
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tantly, the karyotype asymmetry coefficient of 37 population of P. willosa was the largest among all the popula-

tions, and the evolution degree of it was much higher than that of others, whereas that of 34 population of P. wil-

losa was the smallest, and the evolution degree was much lower than that of others. (6) The six populations of P.

villosa were clustered into two categories. Among them, the 37 population of P. willosa was singly clustered into

one group, while other populations were clustered into one group, and they had the relatively distant relationship.

In the present study, we reported the karyotype characteristics and evolutionary relationship of different popula-

tions of P. willosa for the first time, which could provide the cytological evidence for systematic evolution and se-

lection of fine germplasm resources of P. wvillosa in the future.
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Table 1 Experimental materials and sources

SR G o . 4 i Z R ik RES
Population code KA Locality Latitude Longitude Altitude/m Voucher

P10 M52 o B 3% % Alxa League, Inner Mongolia 39°21'00"N 102°10'12"E 1542 SX-2019-010

P32 N5 RS # % Xilin Gol League, Inner Mongolia 43°08'24"N 112°55'12"E 1054 SX-2019-032

P33 N 52l B RS ¥ Xilin Gol League, Inner Mongolia 43°48'36"N 113°41'24"E 1089 SX-2019-033

P34 N B2 MREE % Xilin Gol League. Inner Mongolia 43°13'48"N 114°25'12"E 1003 SX-2019-034

P37 PN 52T ARS8 Xilin Gol Leagues Inner Mongolia 42°33'36"N 114°48'36"E 1194 SX-2019-037

P55 N5 BT 3% 5 Alxa League, Inner Mongolia 40°03'35"N 103°54'36"E 1474 SX-2016-055
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Fig. 1 Mitotic chromosomes in metaphase of P. villosa
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Table 2 Chromosome parameters in different populations of P. wvillosa

ERGT  RERES A BE R+ — 2 ) X I R A g o
Population No. of Relative length Index of relative length A &?LI_’, . ,T‘CEJ
code chromosome (short-+long=total length) /% LR L Kuo rm ratio ype
1 2.15 + 2.06 = 4.21 1. 45 L 1. 04 m

2 2.27 + 1.94 = 4. 21 1. 45 I 1.17 m

3 2.63 + 1.37 = 4.00 1. 38 L 1.92 sm

4 2.14 + 1.70 = 3.84 1. 33 L 1.26 m

5 2.35 + 1.34 = 3.69 1. 27 L 1.75 sm

6 1.97 + 1.49 = 3.46 1.19 M, 1. 32 m

7 1.86 + 1.59 = 3.45 1.19 M, 1. 17 m

8 1.96 + 1.31 = 3.27 1.13 M, 1. 50 m

9 1.56 + 1.49 = 3.05 1.05 M, 1.05 m

10 1.61 + 1.33 = 2.94 1.01 M, 1.21 m

11 1.73 + 1.20 = 2.93 1.01 M, 1. 44 m

P10 12 1.36 + 1.32 = 2.68 0.92 M, 1.03 m
13 1.40 + 1.26 = 2.66 0.92 M, 1.11 m

14 1.42 + 1.19 = 2.61 0. 90 M, 1.19 m

15 1.47 + 1.11 = 2.58 0. 89 M, 1. 32 m

16 1.28 + 1.17 = 2.45 0. 85 M, 1.09 m

17 1.24 + 1.15 = 2.39 0. 82 M, 1. 08 m

18 1.43 + 0.89 = 2.32 0. 80 M, 1.61 m

19 1.32 4 0.97 = 2.29 0.79 M, 1. 36 m

20 1.21 +0.91 = 2.12 0.73 S 1. 33 m

21 1.14 + 0.96 = 2.10 0.72 S 1.19 m

22 1.08 + 0.74 = 1.82 0.63 S 1. 46 m

23 0.82 + 0.75 = 1.57 0. 54 S 1.09 m
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ﬁfﬁfﬁfn %%ﬁsi% *HX‘JKT%E;L;”[%S&;};:%K) Index of relative length A B . 2
code chromosome (short+long=total length)/% R L Kuo rm ratio Type

1 1.41 + 1.17 = 2.58 1.50 L 1.21 m

2 1.17 + 0.97 = 2. 14 1.24 M, 1.21

3 1.22 + 0.85 = 2.07 1. 20 M, 1. 44 m

4 1.11 + 0.94 2.05 1.19 M, 1. 18 m

5 1.03 + 0.94 = 1.97 1.14 M, 1. 10 m

6 1.03 + 0.83 = 1.86 1. 08 M, 1.24 m

7 1.28 + 0.54 = 1.82 1.06 M, 2.37 sm

8 0.99 + 0.82 = 1.81 1.05 M, 1.21 m

9 1.17 + 0.60 = 1.77 1.03 M, 1.95 sm

10 0.90 + 0.85 = 1.75 1.02 M, 1. 06 m

11 1.04 + 0.70 = 1.74 1. 01 M, 1. 49 m

P32 12 1.25 + 0.42 = 1. 67 0.97 M, 2.98 sm

13 0.89 + 0.76 = 1.65 0. 96 M, 1. 17 m

14 0.83 + 0.78 1.61 0. 94 M, 1. 06 m

15 0.98 + 0.62 = 1.60 0.93 M, 1.58 m

16 1.01 + 0.55 = 1.56 0.91 M, 1. 84 sm

17 0.78 + 0.77 = 1.55 0.90 M, 1.01

18 0.89 + 0.62 = 1.51 0. 88 M, 1. 44 m

19 0.77 + 0.73 = 1.50 0. 87 M, 1.05 m

20 0.77 + 0.66 = 1.43 0. 83 M, 1. 17 m

21 0.89 + 0.46 = 1.35 0.78 M, 1.93 sm

22 0.78 + 0.55 = 1.33 0.77 M, 1.42 m

23 0.79 + 0.50 = 1.29 0.75 S 1.58 m

1 2.14 + 1.51=3.65 1. 45 L 1.42 m

2 2.27 + 1.21 = 3.48 1. 38 L 1. 88 sm

3 1.74 + 1.49 = 3.23 1.28 L 1.17 m

4 1.71 + 1.39 = 3.10 1.23 M, 1.23 m

) 1.78 + 1.31 = 3.09 1. 22 M, 1. 36 m

6 1.47 + 1.40 = 2.87 1. 14 M, 1.05 m

7 1.82 + 0.96 = 2.78 1.10 M, 1.90 sm

8 1.41 + 1.26 = 2.67 1. 06 M, 1.12 m

9 1.37 + 1.28 = 2.65 1.05 M, 1. 07 m

10 1.39 + 1.15 = 2.54 1.01 M, 1.21 m

11 1.58 + 0.87 = 2.45 0.97 M, 1. 82 sm

P33 12 1.33 + 1.10 = 2.43 0. 96 M, 1.21 m

13 1.20 + 1.19 = 2.39 0. 95 M, 1.01 m

14 1.29 + 1.06 = 2.35 0.93 M, 1.22 m

15 1.31 + 0.93 = 2.24 0. 89 M, 1.41 m

16 1.20 + 1.02 = 2.22 0. 88 M, 1. 18 m

17 1.15 + 0.96 = 2. 11 0. 84 M, 1. 20 m

18 1.48 + 0.63 = 2. 11 0. 84 M, 2.35 sm

19 1.18 + 0.91 = 2.09 0.83 M, 1. 30 m

20 1.04 + 1.01 = 2.05 0. 81 M, 1.03 m

21 1.13 + 0.79 = 1.92 0.76 M, 1.43 m

22 0.92 + 0.89 = 1.81 0.72 S 1.03 m

23 0.98 + 0.79 = 1.77 0. 70 S 1. 24 m

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.
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code chromosome (short+long=total length)/% L R L Kuo rm ratio Type
1 1.34 + 0.88 = 2.22 1.35 L 1.52 m
2 1.14 + 0.84 = 1.98 1.21 M, 1. 36
3 1.05 + 0.92 1.97 1. 20 M, 1. 14 m
4 1.22 + 0.70 = 1.92 1.17 M, 1.74 sm
5 0.99 + 0.92 = 1.91 1. 16 M, 1.08 m
6 1.00 + 0.89 = 1.89 1.15 M, 1.12 m
7 1.03 + 0.73 1.76 1. 07 M, 1.41 m
8 0.97 + 0.78 1.75 1. 07 M, 1. 24 m
9 0.94 + 0.81 1.75 1. 07 M, 1. 16 m
10 1.01 + 0.64 1.65 1.01 M, 1.58 m
11 0.89 + 0.76 1.65 1. 01 M, 1. 17 m

P34 12 0.81 + 0.77 = 1.58 0. 96 M, 1.05 m
13 0.78 + 0.78 = 1.56 0. 95 M, 1. 00 M
14 0.85 + 0.70 = 1.55 0. 94 M, 1.21 m
15 0.81 + 0.73 = 1.54 0.94 M, 1.11 m
16 0.82 + 0.70 = 1.52 0.93 M, 1. 17 m
17 0.86 + 0.59 1. 45 0. 88 M, 1. 46 m
18 0.96 + 0.49 1. 45 0. 88 M, 1. 96 sm
19 0.71 + 0.69 1. 40 0. 85 M, 1.03 m
20 0.77 + 0.58 1.35 0. 82 M, 1.33 m
21 0.70 + 0.62 1.32 0. 80 M, 1.13 m
22 0.77 + 0.52 1.29 0.79 M, 1. 48 m
23 0.70 + 0.58 1.28 0.78 M, 1.21 m
1 1.66 + 1.53 = 3.19 1.43 L 1.08 m
2 1.94 + 1.07 3.01 1.35 L 1. 81 sm
3 1.61 + 1.28 2.89 1. 29 L 1. 26 m
4 1.93 + 0.95 2.88 1.29 L 2.03 sm
) 1.28 + 1.21 2.49 1. 11 M, 1. 06 m
6 1.54 + 0.93 2.47 1. 10 M, 1. 66 m
7 1.61 + 0.80 2.41 1.08 M, 2.01 sm
8 1.25 + 1.08 2.33 1. 04 M, 1. 16 m
9 1.20 + 1.05 2.25 1. 01 M, 1. 14 m
10 1.27 + 0.92 2.19 0.98 M, 1. 38 m
11 1.73 + 0. 46 2.19 0.98 M, 3.76 st

P37 12 1.26 + 0.89 2.15 0. 96 M, 1.42 m
13 1.32 + 0.82 2,14 0. 96 M, 1.61 m
14 1.08 + 1.03 2.11 0. 94 M, 1.05 m
15 1.15 + 0. 94 2.09 0.93 M, 1.22 m
16 1.25 + 0.80 2.05 0.92 M, 1. 56 m
17 1.08 + 0.90 1.98 0. 88 M, 1. 20 m
18 1.36 + 0.57 1.93 0. 86 M, 2.39 sm
19 0.99 + 0.89 1. 88 0. 84 M, 1. 11 m
20 1.10 + 0.69 = 1.79 0. 80 M, 1.59 m
21 1.08 + 0.63 = 1.71 0.76 M, 1.71 sm
22 1.21 + 0.45 = 1. 66 0.74 S 2.69 sm
23 0.94 + 0.71 1.65 0.74 S 1.32 m

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net
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code chromosome (short-+long=total length) /% L R L Kuo rm ratio Type
1 2.35 + 1.48 = 3.83 1. 30 L 1.59 m
2 2.01 + 1.77 = 3.78 1.28 L 1.14 m
3 1.99 + 1.56 = 3.55 1. 20 M, 1. 28 m
4 1.74 + 1.73 = 3.47 1.18 M, 1.01 m
5 1.91 + 1.50 = 3.41 1. 16 M, 1. 27 m
6 2.29 + 1.12 = 3.41 1.16 M, 2.04 sm
7 1.75 + 1.55 = 3.30 1.12 M, 1.13 m
8 1.94 + 1.22 = 3.16 1. 07 M, 1.59 m
9 1.58 + 1.52 = 3.10 1.05 M, 1.04 m
10 1.70 + 1.40 = 3.10 1.05 M, 1.21 m
11 1.57 + 1.40 = 2.97 1.01 M, 1.12 m
P55 12 1.74 + 1.17 = 2.91 0.99 M, 1. 49 m
13 1.67 +1.11 = 2.78 0.94 M, 1. 50 m
14 1.81 + 0.95 = 2.76 0. 94 M, 1.91 sm
15 1.40 + 1.34 = 2.74 0.93 M, 1. 04 m
16 1.46 + 1.20 = 2.66 0. 90 M, 1.22 m
17 1.37 + 1.22 = 2.59 0. 88 M, 1.12 m
18 1.56 + 0.97 = 2.53 0. 86 M, 1.61 m
19 1.32 + 1.17 = 2.49 0. 84 M, 1.13 m
20 1.25 + 1.10 = 2. 35 0. 80 M, 1. 14 m
21 1.32 + 1.03 = 2.35 0. 80 M, 1.28 m
22 1.57 + 0.77 = 2. 34 0.79 M, 2.04 sm
23 1.27 + 0.95 = 2.22 0.75 S 1. 34 m
HL KQ@EAM,. PR ERM, PREOES mf@k
Note: L. Long chromosome; M,. Medium-short chromosome; M,. Medium-long chromosome; S. Short chromosome
x3 DEAEEHOZBIELER
Table 3 Karyotype comparison in different populations of P. willosa
B D Bt KEEIE FHEL E > 2 RG] FE TR X B R AL REE
Population Karyotype formula Length Averagg Chromosome proportion Karyolyp‘e‘asymﬂmelry Karyotype
code ratio arm ratio of arm ratio >>2 coefficient/ % type
P10 2n=2x=46=42m-+4sm 2.68 1. 29 0 56.12 1B
P32 2n=2x=46=36m+ 10sm 2.00 1. 46 8.70 58.02 2B
P33 2n=2x=46=38m+8sm 2.06 1.34 4.35 56.71 2B
P34 2n=2x=46=2M+40m+4sm 1.73 1. 29 0 55.96 1A
P37 2n=2x=46=36m+8sm+ 2st 1.93 1. 62 21.74 59.95 2A
P55 2n=2x=46=40m~+ 6sm 1.73 1. 36 8.70 56. 89 2A
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