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Genetic Diversity Within and Among Populations of Viola tenuicornis
with Reference to Sampling Strategies

LI Ang, WANG Ke-Qing, GE Song”
( Laboratory of Systematic and Evolutionary Botany , Institute of Botany , The Chinese Acadenty of Sciences , Beijing 100093, China)

Abstract: Genetic diversity and population differentiation of Viola tenuicornis W. Beck. were studied in
nine populations in Beijing using horizontal starch gel electrophoresis. Allozyme data for 11 loci of 8 enzymes
indicated high level of genetic variability in this region with P =72.7%, A=2.4 and H, =0.243. In con-
trast, the population differentiation was lower than the average of other perennial herb with F, =0.196. It was
found that distances among populations had little effect on population differentiation. A sample of 30 individu-

als could well represent a population, but less than 20 individuals per population might lead to significant bias

in the estimation of genetic parameters, in particular the values of A and H, .
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Fig.1. Distribution map of Viola tenuicornis populations sampled

in this study.

The nin(:u sg,pulations were sampled in Beijing at Jinshan (TO1 and
T02), Tanzhesi (T03), Yingtaogou (TO4, TOS and TO6), and
Xiangshan (T07, TO8 and T09) respectively. The circles are in di-
rectly proportional to sample areas in size.

FEH A 2 MEHE(TOS.TO7) o, SR A T AT 5
BEATREABURE , AR R R B 5 X B iR B 1 5
VAL R : (1) FREE ARG AFHHER 4 23
AN, BIKEBEAR TOS 23 BRIETFRZ) 2 mx 8 m H 4 3R
(AME1 ~ 12,13 ~ 22,23 ~ 32,33 ~ 42) , 3§ B TO7

S 2 mx 8 m i 3ER(AMAE 1~ 13,14 ~ 23,24~
28), AE—/MREENMAREE T HRFLH
TR R SEAEE; (2) WAt 45 B LA
10,2030 M MARARFZBE T SRR
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BUBRRZE B AR, B0 1 ~ 2 7 Tris- R BRI
W (pH 7.5) 26K EBFEE , B 7 mm x 2 mm BIUREAR/ D&
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R AGTRET N 2% Fi 2B, B EREEIK) . RAK
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(H,, average expected heterozygosity) Fl WL 28 ¢ &
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Wright 8 F 4i it & (F,,) Fi# 15 —B0UE (1) (genetic
identity) A5 B iR 2 [F]BAZ 5L BT K/
£SH M B Biosys-1 B4R, HE
SR B R PERSCER12]

2 LWHER

HAUET SHBRE, BB T 1 NFABEM
Mo FTIUBERGEHIRNE | b AL s 5 E A T BT A
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F£1 HEKRNFTABRRE BEREEMREMREE
Table 1 The enzyme systems and electrophoretic data
Enzyme system Abbreviation EC No. Gel buffer” No. of loci

Aspartate aminotransferase AAT E.C.2.6.1.1 6 2
Diaphorase DIA E.C.1.6.2.2 6 2
Isocitrate dehydrogenase IDH E.C.1.1.1.42 ib 1
Leucine-amino peptidase LAP E.C.3.4.11.1 6 2
Phosphogluconate dehydrogenase PGD E.C.1.1.1.44 ib 1
Phospheglucoisomerase PGI E.C.5.3.1.9 1b 2
Phosphoglucomutase PGM E.C.2.7.5.1 1b 1
Shikimate dehydrogenase SKD E.C.1.1.1.25 1b 1

1) 6, Borax/Tris-citric acid buffer (pH 8.6); 1b, 4 mol/L citric acid, trisodium salt/0.01 mol/L L-histidine monchydrochloride buffer (pH 7.0) .



10 #4 %

R4 : N [RRAE SR o 40 B S8 A5 SRR P A B RO R 1071

Skd

o ',...m«anwm"‘ : w“ﬂ
L aleabSBn o suBRRIESSE

“M(n ¥

B 2. fgH K,
Fig.2. Zymograms of four enzyme systems.
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Table 3 Gene diversity and genetic differentiation among 9 popula-
tions at 8 polymorphic loci

Locus F F, Fy
Aat 0.372 0.508 0.206
Dia-2 0.576 0.605 0.068
Lap-1 0.194 0.238 0.054
Lap-2 0.400 0.556 0.260
Ped -0.468 -0.308 0.109
Pgi-2 -0.430 -0.280 0.105
Pgm 0.443 0.651 0.374
Skd 0.042 0.394 0.367
Mean -0.09% 0.119 0.196
0.80 0.83 0.87 0.90 0.93 0.97 1.00
HuEAR (TOD
£l (T02)
—— L (T0T)
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Fig.3. Phenogram of genetic similarity for 9 populations.

0.97 1.00

Table 2 Genetic variability in 9 Viola tenuicornis populations in Beijing

Population N A P H, H, F
01 25 2.4 45.5 0.255 0.232 -0.099
T02 13 2.0 54.5 0.210 0.212 0.009
T03 26 2.1 45.5 0.290 0.218 -0.330
T04 26 1.7 45.5 0.235 0.189 -0.243
T05 42 2.6 72.7 0.333 0.297 -0.121
T06 11 1.6 36.4 0.204 0.193 -0.057
T07 28 2.2 54.5 0.185 0.255 0.275
T08 20 2.0 45.5 0.181 G.183 0.011
T09 15 1.9 54.5 0.214 0.192 -0.115

Species 206 2.4 72.7 0.226 0.243 -0.075

N, number of enumerated loci; A, average expected hetrozygosity; P, percentage of polymorphic loci; H,, average expected heterozygosity; H,, average ob-

served helerozygosity .
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Correlation between genetic parameters and sampling areas.

The horizontal line indicates the values calculated based on all sampled individuals. The sampling area is divided into four grades,

i.e., 1

represents sampling 100% individuals; 1/4, 2/4, and 3/4 represent sampling 25% , 50% , and 75% individuals, respectively. A, H,, P,

and F are the same as in Table 2.
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Correlation between genetic parameters and sampling numbers.

The horizontal line indicates the values calculated based on all sampled individuals; the column represents the standard errors and the bar rep-

resents the mean. P, A, and H, are the same as in Table 2.
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