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Allozyme analysis on genetic diversity of eight geographical populations of Oedaleus asiatic-
us in Inner Mongolia. GAO Shu-jing', LI Dong-wei*, LIU Ai-ping', YAN Zhi-jian' , CHANG
Xiu-qing’ ('Grassland Research Institute of Chinese Academy of Agricultural Sciences, Hohhot
010010, China; ‘Institute of Agriculture, Inner Mongolia Agricultural University, Hohhot
010019, China; *Station of Plant Protection of Agricultural Bureau in Siziwang County, Wu-
lanchabu 011800, Inner Mongolia, China). Chinese Journal of Ecology,2010,29(10) :1967 -
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Abstract ; By using polyacrylamide gel electrophoresis of allozymes, this paper studied the genet-
ic diversity among and within eight geographic populations of Oedaleus asiaticus in Inner Mongo-
lia. Eight allozymes, including malate dehydrogenase ( MDH ), malic enzyme ( ME) , alcohol
dehydrogenase ( ADH), glutamate dehydrogenase ( GDH), glutamic-oxaloacetic transaminase
(GOT) , isocitrate dehydrogenase (IDH) , adenylatese ( AK) , and hexokinase ( HK) , were an-
alyzed. Fourteen loci and twenty-five alleles were detected, with 7 loci polymorphic, and the
overall proportion of polymorphic loci (P) was 42. 86% . The average number of the alleles per
locus (A) was 1. 786, the expected heterozygosity H, was 0. 072, and the mean genetic distance
was 0. 069-0. 235. The dendrogram was constructed by using UPGMA method, and the results
indicated that the genetic distances were correlated with the geographical distances among the
populations. Among the eight geographic populations of O. asiaticus, the coefficient of gene dif-
) was 3.142. Our

study indicated that there existed certain degree of genetic differentiation and gene flow among the

ferentiation F, was 0. 086, and the number of migrants per generation ( NV,

m

eight geographic populations of 0. astaticus in Inner Mongolia.

Key words: Oedaleus asiaticus; geographical population; genetic diversity; allozyme; Inner
Mongolia.
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WM /N8 ( Oedaleus asiaticus ) J& E3 H ( Or-
thoptera ) 18 BB} ( Acridoidea ) 2Z £ 12 £} ( Oedipodi-
dae) /NENLJE ( Oedaleus) , LI RARHEY N E, BT
FEl by Bt i 2 R (PR 45,2006 ) , B &N
St HE A SR BRI (R AR TR AKOBR , 1994 5 X1 B
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1.2 SRRk
L2.1 FEARARER S REE N SIEEL 40 Sk d5 R AR
(BERREAS 20 3K ) Re g ks RUpy 5 20T, ATV
FIHERGE 0.5 ml (H,0 30 ml;Tris 0. 048 g; i L
W2 30 wl; A 3.3 g;pH=7.0) 7EVKIE 5 1F F 21K,
4 °C# 10 min(8000 r + min™") Bt LI W 2r B 7E B 0
=70 CLAE,
12,2 HLUK s i A SR DO I e e M o
JREHEAT AT B HL K, 0 B VR 5% ~20% ,pH =
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HZEM (pH=8.3) , M HEM EAE 10 pl, il iR
Wy 4 CA50F T HLTK , FVK 58 UG 23003204 T 45 Fh 45
fifEge e, AR ESE T EH(1998) 1
FAT L, U ILIEAT 11 P AR Al K , BR A (es-
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fif ( malate dehydrogenase , MDH ) 3% 52 i ( malice

Tab.1 Origin of eight geographical populations of Oedaleus asiaticus

TP 24 R RAEHL S R AMREL RAE ] Hh B
(%E-H)

X il DY il WS 40 2008-8 41°22' N,111°21"' E
O W T Ly R AT IE BS 40 2008-8 40°54" N,108°42" E
48 DR B ER A HS 40 2008-8 49°51' N,120°31' E
PRI B[ 5 R IR U0 T CFS 40 2007-8 42°26" N,117°58" E
WAL FLE R TLS 40 2007-8 43°59' N,121°14" E
BT 7 3 B 3 A T AM 40 2008-8 40°47' N,103°10' E
P g ) Ly 22 e XAM 40 2008-8 46°11' N,120°51' E
BRI R By e XS 40 2009-7 43°28" N,116°12" E
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enzyme , ME ) | £ 5 i & i ( alcohol dehydrogenase,
ADH) | 4 2 TR Wi & B ( glutamate dehydrogenase,
GDH) A% R -5 1 £ TR s & i ( glutamic-oxaloacetic
transaminase , GOT) . AT IR It & i (isocitrate de-
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Tab.2 Alleles frequency of eight populations of Oedaleus
asiaticus

F [ A AM BS CFS HS TLS WS XS XAM

Mdh-1a  0.323 0.412 0.421 0.298 0.451 0.215 0.395 0.456
Mdh-1b  0.556 0.588 0.597 0.604 0.549 0.785 0.605 0.544
Mdh-1c ~ 0.121 0.000 0.000 0.098 0.000 0.000 0.000 0.000
Mdh-2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Me-1a 0.212 0.000 0.214 0.000 0.310 0.000 0.206 0.000
Me-1b 0.315 0.396 0.106 0.392 0.221 0.382 0.312 0.623
Me-1c 0.473 0.604 0.680 0.608 0.469 0.618 0.482 0.377
Me-2 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Adh 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Gdh-1a 0.827 1.000 0.892 1.000 1.000 0.879 1.000 1.000
Gdh-1b 0.173 0.000 0.108 0.000 0.000 0.121 0.000 0.000
Gdh-2 0.000 1.000 1.000 0.000 1.000 1.000 1.000 1.000
Got 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Idh-1a 0.000 0.223 0.000 0.206 0.000 0.000 0.000 0.000
Idh-1b 0.231 0.196 0.123 0.421 0.514 0.211 0.436 0.323
Idh-1c 0.769 0.581 0.877 0.373 0.486 0.789 0.564 0.677
Idh-2a 0.342 0.483 0.405 0.483 0.396 0.296 0.225 0.408
Idh-2b 0.658 0.517 0.595 0.517 0.604 0.704 0.775 0.592
Ak-la 0.298 0.000 0.104 0.000 0.103 0.000 0.308 0.000
Ak-1b 0.214 0.325 0.214 0.512 0.487 0.415 0.398 0.523
Ak-1c 0.488 0.675 0.682 0.488 0.410 0.585 0.294 0.468
Ak-2 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000
Hk-1a 0.156 0.512 0.120 0.219 0.325 0.000 0. 112 0. 105
Hk-1b 0.844 0.488 0.880 0.781 0.675 1.000 0.888 0.895
HE-2 1.000 1.000 1.000 0.000 1.000 1.000 1.000 I.000
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Fig.1 Electrophoretic forms of eight allozymes of TLS, CFS and XS populations
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Tab.3 Genetic diversity parameters of eight geographical
populations of Oedaleus asiaticus
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Tab.5 Nei’s genetic identity and genetic distance of eight
geographical populations of Oedaleus asiaticus

fiiEia A A, I H, H, P F TR AM  BS CFS HS TILS WS XS XAM
AM 1.714 1.433 0.137 0.029 0.031 35.71% 0.000 AM 0.000 0.868 0.891 0.873 0.862 0.888 0.916 0.879
BS 1.500 1.417 0.107 0.086 0.133 42.86% 0. 824 BS 0.109 0.000 0.871 0.884 0.865 0.926 0.857 0.871
CFS 1,643 1.300 0.080 0.073 0.098 35.71% —0.517 CFS 0.140 0.149 0.000 0.868 0.953 0.886 0.868 0.868
HS LS71 1.453 0.122 0.007 0.031 42.86% 0,692 HS 0.235 0.126 0.093 0.000 0.882 0.879 0.879 0.887
TLS 0.139 0.116 0.069 0.078 0.000 0.852 0.885 0.819
TLS 1.571 1.456 0.126 0.045 0.109 35.71% -0.452
i WS 0.142 0.094 0.126 0.152 0.139 0.000 0.876 0. 886
WS 1.428 1.266 0.035 0.052 0.062 35.71% 0. 630 XS 0.130 0.104 0.133 0.102 0. 154 0. 124 0.000 0.781
XS 1.571 1.441 0.108 0.031 0.038 35.71% 0.720 XAM 0.161 0.010 0.143 0.083 0.131 0.104 0. 140 0.000
XAM 1.428 1.331 0.059 0.015 0.079 28.57% 0. 608 XL R s G RIE LR R R g
K 1,553 1.387 0.097 0.045 0.073 36.60% 0.344
MUAIKE 1,786 1.431 0.138 0.057 0.081 42.86% 0.524 _| BS
ws
. XS
2.4 PH/NZERE 8 A TR )8 4% I S B R e
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5 3R], HERORL R 3848 —BUE M 0. 781 ~ 4| e
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AR 84 25 T, 0 3/ 20 B D 3 £ 5 3 — XAM
I AR AR IR FIE LA RE (D =0.069) , it 1% X
F s () S B fr s B AP R RN B AP RE (D= 0. 235) 5 006 005 ngggﬁ%lm 002001 0
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Tab.4 Summary of F-statistics at polymorphic loci of
eight geographical populations of Oedaleus asiaticus

A= Fi Fy Fy Ny
MDH-1 0.611 0. 623 0.031 7.796
ME-1 0. 393 0.437 0.072 3.237
GDH-1 0. 256 0.304 0. 065 3. 600
IDH-1 0. 287 0. 402 0.162 1.292
IDH-2 0. 660 0.673 0. 040 6. 000
AK-1 0.417 0.470 0. 090 2.515
HK-1 0.184 0.307 0.152 1. 400
Mean 0. 401 0. 459 0. 086 3.142
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Fig.2 UPGMA dendrograms based on Nei’ s genetic dis-

tance of eight geographical populations of Oedaleus asiaticus
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