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Genetic diversity and differentiation of two ecotypes of Leymus chi-

nensis populations in microhabitat——Allozyme analysis
CUI Jl—Zhe ",QU Lai-Ye,ZU Yuan—Gang(Opm Research Laboratory of Forest Plant Ecology, Northeast

Forestry University  Harbin 150040,China)

Abstract: Leymus chinensis (Trin. ) Tzvel.is a rhizome grass species,which has two ecotypes,a gray green
type and a yellow green type.in the south of the Songnen Plain of China. Levels of allozyme diversity and
genetic differentiation were assessed for 14 allozyme loci in 7 populations of the gray green type and 2
populations of the yellow green type (a total of 271 individuals). Leymus chinensis maintained relatively
high genetic variation at the ecotype,population and species levels as compared with the average plant
species. Significant differences of genetic diversity and genetic differentiation were found between the gray
green and yellow green ecotypes. Percentage of polymorphic loci,mean number of alleles per locus and ex-
pected heterozygosities between the gray green type and the yellow green type were 67. 3% and 57. 1% ,2.
2 and 1.9,0. 348 and 0. 298 respectively. The means of genetic distance were 0. 18 between the ecotypes,
0. 045 and 0. 099 within the gray green type and the yellow green type respectively. While the means of ge-
netic identity were 0. 836 between the types.those within the gray green type and the yellow green type
were 0. 956 and 0. 914 respectively.
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Table 1 List of communities, habitats of Leymus chinensis sampled
Population Ecotype Community Habitat
1 CHLGI Gray green Leymus chinensis Meadow
< \ +
2 CHLG2 Gray green Puccinellia spp~+ L. chinensis Meadow
. < + Aeluropus iittoralis
3 CHLGS Gray green var. sinensis—+ L. chinensis Meadow

s
Phragmites communis

Gray green + Puccinellia tenuiflora, L. chinensis Meadow
-+ miscellaneous grass

4 CHLGS

5 CHLG6

Gray green L. chinensis patch around alkaline spot Meadow
+ s
6 CHLG7 Gray green L. chinensis + miscellaneous grass, mainly Meadow
Apocynum venetum
. . + Roadside, under forest,
7 CHLGS Gray green L. chinensis+miscellaneous grass wind-drift sandy soil
< + Roadside, beside forest,
§ CHLYS Yellow green L. chinensis—+miscellaneous grass wind-drift sandy soil
. + Roadside, beside forest.,
9 CHLY9 Yellow green L. chinensis+miscellaneous grass wind-drift sandy soil
1.2 bzl s Sigma .
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[ 20 C o s
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Table 2 Buffer systems used,enzymes examined and the number of loci revealed in the study

Enzyme Abbreviation EC No. Buffer system No. of loci
Aspartate aminotransferase AAT (E.C.2.6.1. 1D #1B 2
Acid phosphatase ACP (E.C.3.1.3.2) #R 1
Alcohol :dehydrogenase ADH (E.C.1.1. 1. D #1B 1
Aminopeptidase AMP (E.C.3.4.11. 1) #H6 1
I Diaphorase DIA (E.C.1.6.2.2) #1B 2
( )Esterase (Colorimetric) EST (E.C.3.1.1. —) H6 1
Glutamate dehydrogenase GDH (E.C.1.4.1.2) #R 1
Isocitrate dehydrogenase IDH (E.C.1.1. 1. 41 #R 1
Malate dehydrogenase MDH (E.C.1.1.1.37D) #R 3
Peroxidase PER (E.C.1.11.1.7) He6 3
Phosphoglucoisomerase PGI (E.C.5.3.1.9 H#R 2
Phosphoglucomutase PGM (E.C.5.4.2.2) H#R 1
6- Phosphogluconate dehydrogenase PGD (E.C.1.1. 1. 44) #1B 2
Shikimate dehydrogenase SKD (E.C.1.1.1.25) #R 1
2.1
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Table 3 Genetic variability in Leymus chinensis populations (Standard errors in parentheses)
. . . P. of loci ()bﬁgcrwd Expected
Population Sample size No. of alleles . heterozygosity .
polymorphic heterozygosity
1 45 2.200.3) 64. 3 0.395(0.113) 0. 344(0.084)
2 23 2.300.3) 71.4 0.449(0.106) 0.363(0.074)
3 27 2.2€0.3) 71. 4 0. 388(0.106) 0. 354(0.078)
4 30 2.2€0.3) 64. 3 0.404(0.113) 0.323(0.076)
5 33 2.2€0.3) 71.4 0.397(0.105) 0.342(0.078)
6 26 2.2€0.3) 64. 3 0.404¢0.101) 0. 368(0.078)
7 32 1.9C0.2) 64. 3 0.432(0.106) 0. 340(0. 075)
8 34 1.9¢0.3) 57.1 0.431¢0.114) 0.293(0.074)
9 21 1. 9¢0. 3) 57.1 0.42500.120) 0.302(0.079)
a~7 a 2.2 67.3 0.410 0. 348
(8~9 @ 1.9 57.1 0.428 0.298
9 ® 2.1 65. 1 0.414 0. 337
@ 2.4 78. 6 0.413 0.390

(DMeans of grey green type populations(1~7),@Means of yellow green type populations (8§~9) ,BMeans of popula-
tions (1~9),@Species level
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Table 4  F-statistics of Leymus chinensis populations
(F st presented)
Loci Grey green Yellow green Total .
o populations populations populations
AAT-1 0. 035 — 0. 037 0
AAT-2 0.185 — 0. 204 QZA

ACP 0. 185 0. 004 0.197

DIA-1 0. 058 0.429 0. 149 A
’
DIA-2 0.129 0.333 0.635 _

EST 0. 000 0. 000 0.000  0-154,
MDH-1 0. 040 0.027 0.048 s
MDH-2 0.073 0.032 0. 066
PGI-2 0. 000 0. 000 0. 000

PGM 0.104 0. 021 0. 280

SKD 0.103 0. 086 0.169

Means 0. 080 0.101 0.154
5 A ) D(
2 , 0.1;
s 0.18;
b b
0.914. 0. 836,
s UPGMA 9
s 3.5.2 s 4.6.7.1 B
N 0.049, 2 0. 089,
0' 18 b 9
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Table 5 Nei's genetic identities (upper
nine populations of Leymus chinensis

Wright’lw a
/1 9,
Fsr 0. 080,

0.101,89.9%

9
15. 4
(84.6%)
) o
0. 956,
C D,
.7

NeiLl?J

triangle) and genetic distances (lower triangle) for all pairwise comparisons of

Population 1 2 3 4 5 6

7 8 9
1 — 0. 940 0.948 0. 950 0. 965 0. 958 0. 959 0.903 0. 830
2 0. 062 — 0.961 0.963 0. 957 0. 954 0.953 0. 862 0. 827
3 0.053 0. 040 — 0.928 0. 979 0.942 0.933 0. 828 0.771
4 0.051 0.038 0.075 — 0.978 0.968 0. 955 0.833 0. 810
5 0. 036 0. 044 0.021 0.022 — 0.968 0. 958 0. 845 0.792
6 0.043 0.048 0. 060 0.032 0.033 — 0.968 0. 867 0. 800
7 0.042 0. 048 0. 069 0. 047 0.043 0.032 — 0. 891 0. 846
8 0.102 0.149 0.189 0.183 0.168 0.142 0.116 0.914
9 0.186 0.190 0. 261 0.211 0.233 0.223 0.167 0. 089
3.1 Hamrick & Godt! 165 653 . 449
’ ’
. o C 6),
’ o
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Table 6 Comparisons of genetic diversity among Leymus chinensis and other plants
Leymus chinensis [18]Means of other plants
Index Species Population Species Population Mono- Perennial . ()UT.CmSSi
ing wind
level level level level cotyledon grass .
pollination
r 0. 786 0. 651 0. 50 0.34 0.592 0.413 0. 661
H 0.390 0.337 0.15 0.11 0. 181 0.116 0.162
Gsr — 0.154 — 0.22 0.23 0.233 0.099
3.3 s
[24,25] s [26,27] . s van Rossum
fzs] (Silene nutans) . .
van Rossum s van Rossum o
9 b Y b
2 o o
N s (CHLGS8) (CHLYS8) s
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