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1,2 1 1
(L. 4300722, 432000)
4 8 9
18 , : P = 16.67 % —38.89 %,
A=1278—1.833, He = 0. 0941 —0. 1928 , H, = 0. 1461 —
0.2127 | =0. 7161 —0. 9965 Ne's ,
'Q346*.5 A :1000-3207 (2006) 05-0570-08
1 H /
[2,5]
Wang “
” 6] Edwvards Sharits
, S. isoetiformis S. teres
X (S. guyar
, nensis SP. lappula) (S. wuyiensis)
DNA (a- (S. pygmaea) (891
lozymes)
[1]
( Sagittaria potamogetifolia Merr. ) L
) 1.1 8
(2l : : 11999 —2001
[2] 4
, ! 4 2
»[3]
(vulnerable gecies) [ (100 —850 m) 85 %,

:2004-12-01 12006 - 03- 27
(30521004 ,30470121) ;
(19599
,Email :wang-xiaofan @263. net , Tdl :027-68752619
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1 [1]
1.2 4 : ( P) (Proportion of poly-
100 mg, Tris HO (PH7.5) 200 rpmric lodi) ; (A) (Average
ML, , 1.5m number of aleles per locus) ; (He)
- 20 4 15

_ _ _ (Average expected heterozygosty) ;
mn 10000 r/mn 1mn, (Ho) (Average observed heterozygosity) ;

( Gst) (Qoefficient of gene differentiation) ;

7% pH8. 8; 4% pH6.8: , \\
120mm  104mm  1mm: 12 ( F) (Inbreeding codficient) (
' 10—25pL ( ) Nm) (Number of migrants per generation)
Tiis (pH8. 3) : 200V | Nei (1975 ,1978) (1) (Genetic identi-
3.5h 1 gytis W) (D) (Genetic digance)
[10] [11,12] D ,
1.3 UPGVIA
; PopGene 3.2

1
Tab.1 Sanpled popudions and their habitatsdf S.  patamogetifdia

Qode of populaions Locdity Latitude Habitat No. of indviduds
a 26°49.3 N ,113°40.1 E 57
Chding, Hunan Marsh
DX 28°06.7 N ,116°33. 7 E 32
Dongdang , Jiangx Fond
WY1 27°48.8 N ,118°03.9 E 29
Wuyishan, Fujian Ditch
WY2 27°50.1 N ,118°03.8 E A
Wuyishan, Fijian Ricefidd
WY3 27°50.4 N ,118°04.0 E 36
Wuyishan, Fijian Ricefidd
WY4 27°50.1'N ,118°03.8 E 70
Wuyishan, Fujian Ditch
al 25°05.2 N ,110°16.6 E 54
Qilin, Quangxi Swele
aQz 25°05.2 N ,110°16. 7 E 27
Qilin, Quangxi Snde
) 38 , 3
Aat-3 Adhrl Eg-1 Mdh-1 Mel Pgm2 Sd-2
2.1 3 8 8 ;Adhr2
8 339 11 Sd1 8 JAat-1
, 9 Aa-2 Es-2 Fdhrl Mdhr2 Mdh-3 Pgmrl Skdl 8
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2
Tab.2 Eryme sysemsfor dectrophoreds and the number of lod scored
Enzyme sygem Abbreviaion EC No. No. of loci No. of dlees
Agartate aminotranderase AAT EC26.11 3 6
Alootol dehydrogenase ADH EC 1111 2 3
Ederase EST EC311- 2 5
Formete dehydrogenase FDH EC1212 1 3
Malate dehydrogenase MDH ECL11137 3 7
Mdic enzyme ME EC11140 1 1
Phogphod ucomutase PGV EC5422 2 4
Shikimete dehydrogenase SKD EC11125 1 5
Speroxide di smutase oD EC11511 3 4
2.2 t =1. 0521 —3. 4703 ,8 1. 966
( 4 2.3
8 F
A =1.278—1.833,8 5 Fi
1.486; ' Hardy-Weinberg , Fit
A, = 2111 P = 16.67 % — Hardy-Weinberg Fa(Gy)
38.89 %, 27.08 %, 44. 44 % 8
H, = 0. 1461 —0. 2127 ,
0.1846 He = 0.0041— = ’
0.1928 0. 1462 F=-0.5526— 0.4293,
-0.0254 8 - 0.2925, 42.93%, 57.17%
3
Tab.3 Alldefrequendesin the popudionsd S. potamogetifdia
Population
Locus Allde
a DX WYL Wwy2 WY3 WY4 a1 (e
a 0.3333 1. 0000 1. 0000 1. 0000 0.9722 1. 0000 1. 0000 1. 0000
hert b 0. 6667 0. 0000 0. 0000 0. 0000 0.0278 0. 0000 0. 0000 0. 0000
a 1. 0000 1. 0000 0.7931 0. 8382 0.8194 0.8214 0.4722 0.7222
Adt-2 b 0. 0000 0. 0000 0. 2069 0.1618 0. 0000 0.0071 0.5278 0.2778
c 0. 0000 0. 0000 0. 0000 0. 0000 0. 1806 0.1714 0. 0000 0. 0000
Aat-3 a 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
Adhr1 a 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
a 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000
Adr2 b 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000
Es-1 a 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
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Population
Locus Allde

a DX WYL WY2 WY3 WwY4 a1l az
0. 0439 1. 0000 0. 0000 0. 0000 0. 5694 0.1143 1. 0000 1. 0000
0.1754 0. 0000 0.1724 0.1618 0. 4306 0. 8429 0. 0000 0. 0000
B2 0. 7807 0. 0000 0. 8276 0.77% 0. 0000 0.0429 0. 0000 0. 0000
0. 0000 0. 0000 0. 0000 0. 0588 0. 0000 0. 0000 0. 0000 0. 0000
0.1842 0.7188 0.3793 0. 4559 0.0139 0.0571 1. 0000 1. 0000
Fdhr1 0. 8158 0.2812 0. 6207 0.5441 0. 9306 0. 1786 0. 0000 0. 0000
0. 0000 0. 0000 0. 0000 0. 0000 0. 0556 0. 7643 0. 0000 0. 0000
Mdh-1 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
0.1140 0.3125 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Mdh-2 0. 0000 0. 0000 0.6897 0.4118 0.9722 1. 0000 0. 9907 1. 0000
0. 8860 0.6875 0. 3103 0. 5882 0.0278 0. 0000 0. 0093 0. 0000
1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 0. 9786 0.0278 0.0185
Mdh-3 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0.0143 0.9722 0. 9815
0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0.0071 0. 0000 0. 0000
Me-1 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
1. 0000 1. 0000 1. 0000 0.1618 0.0833 0.1857 0.7870 0. 8704
Ryl 0. 0000 0. 0000 0. 0000 0.8382 0. 6806 0.6571 0.2130 0. 1296
0. 0000 0. 0000 0. 0000 0. 0000 0. 2361 0.1571 0. 0000 0. 0000
P2 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
0. 0000 0. 0000 0. 0000 0.0588 0. 0000 0. 0286 0. 0000 0. 0000
0. 3509 0. 4375 0. 7586 0.6471 0. 7639 0. 7357 1. 0000 1. 0000
K1 0. 0000 0. 0000 0.2414 0.1324 0.0139 0. 0000 0. 0000 0. 0000
0. 6491 0. 0000 0. 0000 0. 0000 0.0972 0.1357 0. 0000 0. 0000
0. 0000 0. 5625 0. 0000 0.1618 0. 1250 0. 1000 0. 0000 0. 0000
0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000
et 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000 0. 5000
$d2 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000
d-3 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000 1. 0000

(Nim) : ,
Nn 0.3324,
4
Tab.4 Gendic diversty and fixation index in 8 popudionsd S. potamogetifdia
Fopulation A Ae P Ho He F t

a 1. 444 1.271 27.78 0. 1940 0. 1547 - 0.2540 1.681

DX 1.278 1.245 16.67 0.1771 0.1313 - 0.3488 2.071

WYL 1.389 1.284 27.78 0. 1916 0. 1627 - 0.1776 1.432

wy2 1.611 1.355 33.33 0.1977 0.1928 - 0.025%4 1.052

WY3 1.722 1.288 38.89 0. 2052 0. 1628 - 0.2604 1.704

WY4 1.833 1.292 33.33 0. 2127 0.1641 - 0.2962 1.842
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Population A Ae P Ho He F t

Gl 1.333 1.199 22.22 0.1523 0. 1069 - 0.4247 2. 476

a2 1.278 1.167 16. 67 0. 1461 0.0941 - 0.5526 3.470

Mean 1. 486 1. 262 27.08 0. 1846 0. 1462 - 0.2925 1. 966
5 F

Tab.5 odficient o gene dfferentiation in popudionsd S. potamogetifdia

Locus Fis Fit Fe( Gy Nm
aat-1 0. 3665 0. 7510 0. 6070 0. 1619
aat-2 0.1611 0. 3209 0. 1905 1. 0623
eg-2 0. 0309 0. 6652 0. 6545 0.1319
fdhr1 0. 0950 0.5780 0.5337 0.2185
mdh-2 0. 5382 0. 8126 0.5%43 0. 1707
mdh-3 0.2573 0. 9670 0. 9555 0.0116
pgmrl 0.1270 0. 5990 0. 5406 0.2124
ka1 0. 1055 0.3579 0. 2822 0. 6358
Mean - 0.2699 0. 2753 0. 4293 0.3324
2.4 0. 9965,
WYL WY2 WY3 WY4
6 8 , 0.8578 , (0.8873 —
a a1 , 0.3339, 0.9521)
a1l az

6 «C ) )
Tab.6 Genetic identities (above diagond) and genetic digances (under diagond) between popuaionsd S. patamogetifdia

a DX WY1 WY2 WY3 WY4 Q1 Q.2
a — 0. 8768 0.9181 0. 8898 0. 8222 0. 7930 0.7161 0.7310
DX 0.1315 — 0. 8967 0.8784 0. 8549 0. 8187 0. 8476 0. 8613
WY1 0. 0854 0. 1090 — 0. 9467 0. 9027 0.8873 0. 8421 0. 8503
WY2 0.1168 0. 1297 0. 0548 — 0.9284 0.9084 0. 8059 0. 8067
WY3 0. 1958 0. 1568 0.1023 0.0743 — 0. 9521 0. 8285 0.8324
WY4 0.2319 0. 2001 0.1195 0. 0961 0. 0490 — 0. 8107 0. 8153
Q1 0.3339 0. 1654 0.1718 0. 2158 0. 1881 0. 2099 — 0. 9965

Q2 0.3134 0. 1493 0. 1622 0. 2148 0. 1835 0. 2042 0. 0035 —

2.5 ( ) (A1 Q@2

Ne's UPGVIA B , (WYL WY2
, 1 PpGre WY3  WY4) D
1 8 A B ,
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1 8
Fg 1 Quder andyssd 8 popudionsin S. patamogetifdia based on dlozyme data
(N&'s genetic digance, UPGVIA)

4 (8]
3
31 , 50 % —92.8 %,
(P) (A, =l
Ap)
(He)
P=44.44% A,=2.111 H,=0.2589,
PA H (23] , I
(P=
40% A = 1.66, He = 0.144) 14! 33
(P=30.2,A=1.48,H, =0.149) [* (P= :
21%,A=1.25, H, = 0. 063) [ ’ '
[15] /
) (P= (6] ,
25.00% ,A = 1.438,A, = 2.500, H, = 0.1327) [} |
S. isodtiformis (P = 93.8%,A, = 3.27, He =
0.399, s teres(P=75%,A, =258, H =
0.177) "] ,
3.2
[18]
(Ranalisma ros- ,
tratum) (2
(8]
el (WY2) (WY1)

(49.9 %) (11| , ( )
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GENETIC DIVERSITY AND POPUL ATION DIFFERENTIATION
OF SAGITTARIA POTAMOGETIFOLIA MERR

CHEN Jin- Hua % , QN Ai- Zhen' and WANG Xiao- Fant

(1. Cdlege d Life Sdences/ Key Laboratory d MOE for Developmental Bidogy , Wuhan University , Wuhan 430072;
2. Department d Bidogy, Xiaogan University, Xiaogan 432000)

Abdgract : Sagittaria potamogetifdia Merr. , a goeciesd helophytic herb limitedy digributed in Suthern China, is a member of
the monocotyledonous family Alismetaceae. It features nmoroeci am with unisexud flowers, gpocarpous gynoecium, self-conpati-
hility , entonophilous pollination, and extremely high dficiency of fruit-sst. For determining the genetic diversty and population
dfferentiation of the ecies, eght populations were sampled from four provinces of China: Jiangxi , Hunan, Quangxi and Fu
jian, and were detected by means o alozyme andyss Nine erzymes encoded by elghteen loci were assessed. Genetic diverdty
within populations was relaively high. The genotypeson each locus were widely variant anong different populations, but no locus
was polynorphicous in the tota populaion of the species The proportion of polymorphic loci ( P) ranged from 16. 67 % to
38. 89 %, the average number of aldes per locus (A) from 1. 278 to 1. 833, the mean expected and observed heterozygpsty
(He, Ho) per locuswere from 0. 0941 to 0. 1928 and 0. 1461 to 0. 2127 regectively. The leved of genetic diversty in suded
oecies were higher than average vd ues reported in ome nonoootyledonous gecies or thet in ome aquetic plants The average
vaues of inbreeding codfficient (F = - 0.2925) indicated that clond reproduction occurred in naturd populationsof the gecies

The codficients of gene differertiation ( Fy) in populaions showed that the proportion of gene diff erentiation was 42. 93 % anong
populaions and 57. 03 % within populations The ratesd geneflow (N,,) inthree tota populaionswere 0. 3324 ,indicating gene
flow arrong popul ations was unable to prevent the genetic differentiation between popul ations resulted from genetic drift. The ge-
netic identities between popul ations were remarkably di screpant (| = 0. 7161 —0. 9965) ,and the va ues between nei ghboring pop-
uation pairs were entirely higher than 0. 9000. Acoording to the results of cluster analysis based on Nei's genetic digances, vary
close genetic digtances appeared arrong neighboring populations, which indicated thet the genetic differentiation anong popua
tions of the goecieswere related to the gatia digances Although the obvious norphologica variances were found in neighboring
populations, ecologcd disimlarity did not result in genentic variance found in the enzyme loci detected.

Key words: Sagittaria potamogetifdia; Genetic differertiation; Soatid digance; Allozyme andyds



