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Genetic diversity and clonal structure of Potamogeton malaianus populations. CHEN Yuanyuan', LI Qi®,
WU Wenying', LI Wei' ('Laboratory of Aquatic Plant Biology, Wuhan Botanical Garden, Chinese Academy of
Sciences, Wuhan 430074, China; *Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, Chi-
na). -Chin. J. Appl. Feol. ,2006,17(11) ; 2034 ~2040.

By using inter-simple sequence repeat ( ISSR) makers, this paper studied the genetic diversity and clonal struc-
ture of two Potamogeton malaianus populations growing in different habitais of two lakes in the middle reaches of
Yangize River. With six primers selected, a total of 40 fragments, of which 30 (75.0% ) were polymorphic, were
obtained from 106 individuals. This species showed a high genetic diversity, with Nei’ s gene diversity of H =
0.2471 and Shannon’ s information index of J = 0.3736. A low degree of population differentiation (G, =
0. 0861) was found between the two populations, and a very high clonal diversity (D =0.9917) was detected,
according to the analysis based on the polymorphic loci. No common genotypes were found among the individuals
from the two populations, showing a great clonal differentiation between them. The spatial distribution pattern of
P. malaianus genets showed * guerilla’ architecture, and the clonal distance of the population in lake center (3.0
~31.5 m) was significantly larger than that in lakeshore (2.4 ~6.7 m).

Key words Potamogeton malaianus, Genetic structure, Clonal diversity, Clonal differentiation, Clonal spatial

structure.
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RF(UBC) AMEIH 9 £ ISSR 5|9F 5| (1 LB EEAY
NAERL) , M 69 4 ISSR 5| P - ikt 6 -5 38 thy 1 Ui
EREMFHAAEENTIY(EL). PCR FMER 15 pl:20
ng #8547 DNA,0.3 pumol - L™ 3|47,0.2 mmol + L' dNTPs,

1.5 mmol - L' Mg**,0.375 U Taq #,1.5 pl 10 x R Enp

%[ 750 mmol + L~' Tris-HCl ( pH 8.8),200 mmol - L~
(NH,),50,,0. 1% 3 20 ). PCR iBFFRIFMNT :94 CHE
#: 1 min;94 C 45 5,50 C 30 5,72 C2 min,35 PMEH;72 C
ZEAH 5 min;4 CHRFE. RN F=HI7EE % EB 19 1. 5% IrRa et
JBE e e 3k , B 100 bp f) DNA ladder 1E 343 FRARIC, 7E
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Table 1 Primers used and the number of scored, useful and polymor-
phic bands obtained in the ISSR analysis

EI%%% FE BKABRE FRET BRKE SE&T

rime Sequence  Annealing Scored Useful Polymorphic
name 5’37 tem DeCra)ture bands bands bands
308 (AG)C 49.7 7 3 2
809 (AG)sG 48.9 7 6 3
812 (GA)sA 48.9 8 7 5
842 (GA)YG 48.0 16 13 10
889 DBD (AC), 50. 8 6 4 3
890 VHV (GT),  49.7 8 7 7

B=(C,6,1); D=(A,G,T); H=(A,C,T); V=(A,C,6);Y=
(C,T).
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(N RS B 2500 A00 B 5 1 a1 o i
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Plate I ISSR bands of P. malaianus samples from Daye population amplified with six primers.
1 ~50) #5485 Individual; M fRuE4r-FE % B8 Marker; 808,809,812 ,842,889, 890 5|14t 2 Names of six primers. F [&] The same below.

12345678 910111213141516 M 808 1 2345678 910111213141516 M 809

234 56 78 910111213141516 M
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Plate I ISR bands of P. malaianus samples from Baoxie population amplified with six primers.
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97.2% M 2 MESMR, BGA 40 Mg (R DA
FAGSTH. H R 812900 HKHFH B F KiG#
FEREZ AN, T L AT 30 O KR RS 8 U
i . EAACE |40 M RAFPH 30 HEEE
P, BB A HHE PPL 3 75% ,Nei” s FE[RZ
%0 H %5 0.2471, Shannon 12 Bl ZREFEE T A
0.3736(F2). FEBBAKT L, RIGEBER 3 MER
WS T EBE (R 2) . AT IR -F 32 W f5 ¥ 1) 1
EEMBE ALY, KEHE N BE -BERE
0.9444. FiEREM MR E ZREE H 5 0.2499, FHih
BRENMERE LN H, 70,2284, FRRFE R EH
ZHEYE D, R 0.0215, BREEI R RE G A
0.0861 , RHFEREL BB MR L 39% KA
FIRREAER ST BER A2 R 8. 61%.
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Table 2 Genetic variation of two populations of P. malaianus ( £
SE)

& # Blus¥ B8 BELN Nei's Shannon
Population Total EH GnE I SRt g4
number  Numberof  PPL H 1
of loci  polymorphic
loci

X 1 Daye 40 27 67.50  0.2436£0.2054  0.3602 £0.2914
£ ¥ Baoxie 40 25 6250 0.2132:0.2043  0.3194 £0.2879
Bl Total 40 30 75.00  0.2471£0.1875 03736 +0.2650

PPL; The percentage of polymorphic loci; H: Nei's gene diversity;I: Shannon’s
information index.

3.2 FYUHHR TSR 5O R SR PR AN SO s (] 451
H# 3 W LUR P REIAR S 2 roPERRI , ke
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Table 3 Clonal diversity and distributional uniformity in two popula-
tions of P. malaianus

E B N G N/G D E
Population

Kifi Daye 45 37 1.2162  0.9899 0. 8349
53¢ Baoxie 61 51 1.1961 0,9934 0.8769
-4 Mean 53 44 1.2062  0.9917  0.8559

N: Bample size; G; Number of genotypes; N/G: Average size of geno-
type; D: Simpson index; E; Fager index.
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Fig. 1 Clonal structure of two P, malaianus populations.

ARG Daye B $93 Baoxie; @ 5}47EMk A sample collected and analyzed , A FAMFrHEHK A sample collected and not analyzed ,[Ofa)—FERETE A putative clone.
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£4 THRTRXGMFPMBERS 10 MIEREFE T Moran's I ER KB EM (HEEEM)
Table 4 Spatial autocorrelation coefficients (Moran’s I') for 10 distance classes in Daye and Baoxie population of P. malsianus ( equal interval
correlograms)

B [oA=t PE B %4 Distance class® ﬂ%y&
Population  Locus Cumulative
1 2 3 4 5 6 7 8 9 . 10 orobability

KB 808-650 0.01 0.01 -0.07 -0.05 -0.04 -0.08 -0.08 0.05 0.18 -0.13 0.789

Daye 808-580 0.06 -0.01 -0.08 -0.25"* 0.11 0.20* -0.10 0.00 -0.12 0.05 0.032°
809-900 0.03 -0.03 -0.03 -0.12 0.05 0.12 -0.08 -0.01 -0.14 -0.21 0.761
809-600 -0.03 -0.06 0.04 -0.01 0.04 -0.08 0.01 -0.10 0.01 -0.15 1. 000
812-670 0.03 011" 0.03 -0.17" -0.10 -0.27"* -0.16 0.01 0.04 0.60"* 0.016*
842-1300 0.08 -0.09 0.05 -0.01 -0.13 0.24** -0.07 -0.13 -0.12 -0.47* 0.028*
842-1170  -0.02 0.03 0.03 -0.08 0.04 -002 -0.01 -0.18 -0.36** 0.30 0. 063
842-900 0.14" 0.03 -0.07 -0.06 -0.27"" -0.20* 0.05 0.03 0.13 0.32* 0.031°
842-850 0.09 -0.04 0.21** 0.08 -0.12 -0.12 -0.22* -0.10 -0.23 -0.32 0.012"
842460 0.16" 0.13** -0.04 -0.36** -0.28** -0.15 0.06 0.15 0.15 0.15 0.000" "
842310 0.29** -0.03 -0.24** -0.12 0.26** 007 -0.04 -0.10 -0.18 -0.69*" 0.002""
889650 0.06 -0.08 0.02 -0.06 -0.10 0.07 -0.13 -0.19 0.58** -0.24 0.000" "
890-900 0.11 0.07 0.00 -0.08 -0.28%" -0.24" 0.04 -0.14 0.24" 0.28 0.031*
890-490 0.05 0.04 -0.01 0.00 -0.07 -0.11 -0.22* -0.10 -0.17 0.84** 0.000"*
890-470 0.04 -0.01 0,00 -0.03 -0.09 0.03 -0.42"* 0.24** 0.18 ~-0.16 0.000"*
Average 0.07 0.00 -0.01 -0.09 -007 -004 -0.09 -0.04 0.01 0.01
Maximum 0.29 0.13 0.21 0.08 0.26 0.24 0.06 0.24 0.58 0.84
Minimum -0.03  -0.09 -0.24 -0.36 -0.28 -0.27 -0.42 -0.19 -0.36 -0.69

EoF 808 - 650 0.00 0.04 0.04 -005 -0.03 -0.15* -0.04 -0.02 -0.34** -0.20 0. 156

Baoxie 808-580 -0.10 -0.02 0.02 0.01 -0.06 0.02 0.03 -0.12 0.20 -0.47 0. 597
809-900 0.23"* 0.12**  0.07* -0.17** -0.05 -0.23** -0.19* -0.36"* - 0.07 -0.02 0.003**
809-600 -0.10 -0.02 -0.01 0.01 -0.03 . -0.01 0.08 -0.00 -0.07 0.04 1. 000
812-670 0.19** -0.05 -0.15** -0.03 0.15"" -0.15" 0.04 0.09 -0.10 -0. 11 0.015*
812-630 -0.04 -0.01 -0.01 0.02 -0.09 0.00 -0.04 -0.02 0.08 0.24 1. 000
812-460 0.12* -0.01 -0.04 -0.18** -0.03 0.04 0.10 0.26%" -0.23 -0.50* 0.013*
842-1300 0.03 0.0t -0.02 -0.04 -0.05 -0.08 0.00 0.03 0.03 -0.19 1. 000
842-1170 -0.06 -0.02 0.03 -0.10 0.00 0.06 -0.05 -0.04 0.24* -0.38 0.432
842-950 0.08 -0.05 ~-0.05 0.06 -0.08 0.07 0.06 -0.28** 0.03 0.23 0.045"
842-900 0.20"" -0.04 -0.11* 0.01 0.03 -0.18* -0.07 0.18* -0.03 0.11 0.014"
842-850 -0.09 0.02 -0.01 ~-0.09 0.04 0.04 -0.11 0.06 -0.02 -0.27 0. 804
889.600 0.08 -0.02 0.08* -0.05 -0.01 -0.04 -0.11 -0.28"* -0.04 -0.28 0.048"
890-900 -0.07 -0.03 0.00 -0.02 0.02 -0.07 0.13* -0.16 0.18 -0.18 0. 487
890-470 0.06 -0.02 -0.12* 0.02 0.03 0.00 0.03 -0.02 -0.28" 0.02 0. 180
Average 0.03 -0.01 -0.02 -004 -0.01 -0.05 -0.01 -0.04 -0.02 -0.10
Maximum 0.23 0.12 0.08 0.06 0.15 0.07 0.13 0.26 0.24 0.24
Minimum -0.10  -0.05 -0.15 -0.18 -0.09 -0.23 -0.19 -0.36 -0.34 -0.50

#P<0.05, % %P <0.01; K Ly = —0.023, 59 0 = —0.017. #KIAEH: 1)0~6.3m,2)6.3 ~12.6 m,3)12.6~18,8 m,4)18.8 ~
25.1m,5)25.1~31.4m,6)31.4 ~37.7m,7)37.7 ~43.9m,8)43.9 ~50.2 m,9)50.2 ~56. 5 m,10)56. 5 ~62. 8 m; $WEH: 1)0~5.0m,2)
5.0~10.1m,3)10.1 ~15.1 m,4)15.1 ~20.1 m,5)20. 1 ~25.1 m,6)25.1 ~30.2 m,7)30.2 ~35.2 m,8)35.2 ~40. 2 m,9)40.2 ~45.3 m,10)
45.3 ~50.3 m.

FH(KRIBGIERE,56.5 ~62.8 m, 19 Xf; 599 /5 B,
56.5 ~62.8 m, 11 %) , 7E3H 5 4 49 135 4> Moran” s [
B, KIGEHEUE 26 1~(19.26% ) 15 0. 05 B K
L FIBE AR 25 1 (18.52% ) 35 0. 05 BF KT
(R 4) , o0, K RFIREHAE—EEERNE
BEMXAAER LB ERIE(ES). KL LR
TE W AT i B 1~ 32 T2 B N A g BE ML 4370 B 25 18] 4y
Tikg .
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B HAE L, WA R E R A R 2)
PrmHiR ST LT AL, RE AR TE SN A
BB TAY , ERIEF T &8 T L
MR T R SORBE TR R H0E;3) &
Il P EE R HL, A7 BR 5 S BRI FRARIR 2R HE AT

FEERSN, HERESH RS EH R SHE IR
PR TR, T IR WA 2R K 18T B REE T LR EAR
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R 3 2K #68 B T i AR RO R /0 H R AR
TEWI X — R R ok B o A AR , IR T i
P SR B 180 PR 18R e 25 e T BRI T St B . b,
FE W 1A 20 L 2R A e T 4 T A FE T I AR R AT
WO B 1% A, OF R e A 7R
IR, AT R TR B8 AL DR B
FTAERE (R 2) NS ERNEREERE
XK KIGWWEIT RS, AT RER S HE R
7P e PR AZ IR BT 100 LI 1 R 5 5 80 0
S, B K B s 50k , PR i L fe RO A
S b HE E R A R R
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Table 3 Number of loci which showed significant correlation in Daye
and Baoxie populations of P. malaianus

JE B PR %R BEEHE  BEUEEL 2HREFHEX
Population Distance A=k v A i
class No. of No. of T o Ll
(m) loci which loci which Percent of
showed showed loci which
significant significant showed
positive negative significant
correlation correlation correlation
(%)
Kif Daye 6.3 3 0 20.0
1.6 2 [\ 13.3
18.8 1 1 13.3
25.1 0 3 20.0
31.4 1 3 26.7
37.7 2 3 33.3
43.9 0 3 20,0
50,2 1 0 6.7
56.5 2 1 20.0
62. 8 3 2 33.3
$J1# Baoxie 5.0 4 0 26.7
10.1 1 0 6.7
15.1 2 3 33.3
20.1 0 2 13.3
25.1 1 0 6.7
30.2 0 4 26.7
35.2 1 1 13.3
40.2 2 3 333
45.3 1 2 20.0
50.3 0 1 6.7

AR, HEBHNBESLBRD(G, =
0.0861) , BE—BUE A 0. 9444 BT RE & THIJE
BRI 20, HAMY TR i ee 2 3R M R R
TATIERL.

4.2 FEEREMR RS

Ellstrand 26/ 1 Widen 25 s, £ 5

REA A Te b 2 REPE M 2 5 R 0. 62(0. 1 ~ 1.0)

F0.75(0. 13 ~ 1.0) ; ARG RIATHIRF3ERM -

BRI L AEE (D =0.9917) , il 22/ 1A
FIEFER: 1) ISSR Lt B F0 RAPD 38X A
7] 25 R AT A A TN DL R AR A e R

SRR IT LB O 852 A AR
F 5k DR 2 B 2 0 SR S B IR I DR 0 By T e R
FERE P A SRR B 3) AT FE P 3 m R AERE
XTI IR S P T B e R A . AR BF S AP LA T
JEREREA MR/ H R ER IR A LR B A,
VLB SRR A P LR, X T RE R T B
BUEA Jay PR AR 2538 107, I\ T 36 A0 REF A 2 1A ) Tt e
(EF) Wik,
4.3 TTRER)EE L5

FE Y I B ST R o R e ML v [ 2 145
Hy. TR M BY ) s MR Y , HAR MR SRR AR S 38
FLAT A, TN A B A AR ) W IR A A
Pt RT3 EEAREE IR O HOIR 22 AT i B A
Syt AR BRI , 2 1] B A DG A BT R B 9 1A
E BRI AR B ZS R 1A A S (R R AR R IR 4
R B 7340, 12 W10 KIR R P e e TR A
B.O~-3L5smBHEETHENFEENR.4~6.7
m) , 5 BRI R K XA T R I g B O B A TR
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