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Genetic diversity of germplasm resources of Chimonanthus praecox L. Link

based on AFLP marker
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Abstract Levels of genetic diversity within and among seven wild populations of Chimonanthus praecox were analyzed using
amplified fragment length polymorphism AFLP markers. 253 bands were amplified by three informative and reliable
primers screened of which 218 86.17%  were polymorphic. Genetic differentiation coefficient among populations was
0.2906 which indicated genetic differentiation mainly occurred within populations. The level of genetic diversity of Ch.
praecox was relatively high in terms of Nei’s gene diversity index 0.2933  and Shannon’ s information index 0.4487

Genetic diversity difference among populations was relatively high based on the percentage of polymorphic loci  PPL

ranged from 65.44% to 87.16% Nei’s gene diversity index ranged from 0. 1653 to 0.4012 and shannon’ s information
index ranged from 0.3132 to 0.5603. The genetic diversity levels of population Shennongjia SN and Baokang BK were
higher than other populations investigated. UPGMA cluster analysis was performed based on Nei and Li genetic similarity
with soft NTYSIS2. 01 however the clades formed including seven populations. differed form cluster by geographic

distance. Finally ex situ and in situ conservation of wild Ch. Praecox populations were suggested.
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Table 1 Geographical and ecological factors and distribution scales of collection locations of samples of wintersweet
Population Population Mean anaval annual
v P Latitude Longitude Aliitude m temperature precipitation
number name
< mm
LA 119°37’ 30°08’ 211 ~311 282 15 .8 1426. 4
BK 111°15’ 32°00' 208 ~436 252 16.8 1131.9
YC 111°03’ 30°39’ 112 ~561 262 16.8 1164
SN 111°49" ~111°50"  31°44' ~31°45" 572 ~761 680 12.2 933.7
IS 99°34' 28°20' 456 ~465 461 16 ~17 1200 ~ 1600
HX 116°39’ 26°26' 985 ~1176 1111 13.5 1190
WX 99°36' ~99°37' 31°39' 814 ~909 865 14.8 950
1.2 DNA
CTAB > DNA
1.3 AFLP
AFLP AFLP °
1.3.1
Vos ’ NEB New England BioLabs
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Fig. 1 Collection locations of samples of Wintersweet

Msel  EcoRI DNA TADNA Msel  EcoRI
PCR 37°C 3h DNA
1.3.2 PCR
20l 5.0pl 50
ng/ul Eco-primer0. 6pl 50 ng/pl Mse-primer0. 6l 10 mmol/l1 ANTPs 0. 4l Mg>* 25mmol/1 1.2l 10 x
PCR buffer2. Opl Sunitspl Tag-polymerase0. 2l PCR 94C 30 s 56C 30 s 72C
60s 24 10l 0.1 xTE 10 -20°C
10 164
M23E46 M24E46 M25E46 M23E47 M24E47 M41E47 M41E94 M64E94 Mo64E66
M24E75
20l 10 5.0pl Mse-primer 50ng/pl 1.0l Eco-primer
50ng/pl 1.0ul 10 mmol/L dNTPs 0.4pl Mg®* 25mmol/L  1.2pl 10 x PCR buffer2. Opl  Sunitspl Tag-
polymerase0. 2 ul PCR 94°C 30 s 65 ~56C 30 s 0.7°C 72%C
60s 12 94°C 30 s 56C 30s 72C 60s 24 PCR
Biometra T1/T1* PCR
1.3.3 PCR
PCR 20l Sul 95°C8 PCR
-20°C
X DXY-12
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1.4
“0~1" DNA
1 0/1 POPGENEL. 31 * Hardy-Weinberg
1987 AP
PPL na ne Nei’s 1973 H  Shannon
I Nei’s 1973 D I Nei’s NTSYS-pc 2.1°
Nei 1973 Gst
Gst = Dst/H, H, Hs AMOVA version 1.55 "
D
2
2.1 AFLP
10 3 7 210
253 84.33 218 86.17% 2
2
2 10 AFLP
Table 2 Polymorphism of AFLP bands obtained by selective amplification based on the ten primers pairs
%
Primer code Selective nucl. Amplification locus Polymorphism locus Polymorphism locus proportion
24 ~46 TC-CAA 87 74 85.3
41 ~94 AGG-TTT 82 69 83.7
23 ~47 TA-CAA 84 75 89.5
Average 84.33 72.67 86.17
2 AFLP M-TA/E-CAA
Fig. 2 AFLP fingerprinting patterns of samples using primer combination M-TA/E-CAA
2.2

ne Shannon I P
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3 7 P P 7
> > > > >
> 7 Shannon 1 Nei H
Shannon I 0.6325 0.4487
28.85% 71.15%
H, 0.4122 Hs 0.2933 Gy 0.2906
29.06% Nei Shannon AFLP
AFLP na 1. 8831 PPL 92.03%
Shannon I 0.6325 na PPL I 1. 6544 ~
1.8716 65.44% ~ 87.16% 0.3132 ~0.5603 3
AMOVA P <0.001
83.59% 16.41% 4 Nei
Shannon
3

Table 3 Genetic diversity among populations of Chimonanthus praecox

Nei's 1973 Shannon
Population N AP PPLY . . u ;
LA 30 176 69.78  1.6978 0.4803 1.4839 0.3301 0.2019 0.1884 0.3844 0.2115
BK 30 213 84.37  1.8437 0.3122 1.5002 0.3177 0.3833 0.1345 0.5218 0.2139
YC 30 205 81.29  1.8129 0.4333 1.5137 0.3203 0.3425 0.1744 0.4966 0.2409
SN 30 220 87.16  1.8716 0.3029 1.5603 0.3266 0.4012 0.1155 0.5603 0.2182
IS 30 165 65.44  1.6544 0.4105 1.2375 0.2252 0.1653 0.1377 0.3132 0.2205
HX 30 196 77.69  1.7769 0.4741 1.4474 0.3471 0.2374 0.1383 0.4013 0.2524
WX 30 188 74.38  1.7438 0.4325 1.5127 0.4319 0.3217 0.1266 0.4635 0.2014
Population level 30 195 77.16 1.7716 1.4651 0.2933 0. 4487
Spocies level 210 232 92.03 1.8831 1.6347 0.4122 0.6325
i na  Observed number of alleles ne Effective number of alleles Kimura and Crow 1964  Nei’s 1973
H Nei's 1973  gene diversity Shannon I Shannon’s Information index Lewontin 1972 PPL

Percentage of polymorphic loci

4

Table 4 Analysis of molecular variance AMOVA within and among populations

%
lance Perce > of P
Souce of variation df SS MS Variance . ercentage o Dsr
component variance component
6 3.7855 0.6309 0.0637 16.41 0.042 <0.001

Among populationss

. . 204 24.3212 0.1192 0.3245 83.59
Within population
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2.3 UPGMA
POPGEN Neft’s D 1
5 D 0.1377 ~0.6321 1 0.5196 ~0. 8544 D
D NTSYS-pc 2.1 7 UPGMA 3
5 Nei’s 1 D

Table 5 Nei’s genetic identity /  above diagonal and genetic distance D  below diagonal

Population
0 0.7689 0.6734 0.7577 0.8154 0.7236 0.7346
0.2434 0 0.8055 0.7568 0. 8296 0.8544 0.6902
0.4012 0.1872 0 0.6167 0.8001 0.8438 0.5196
0.2633 0.2697 0.4361 0 0.7878 0.7276 0.8557
0.1881 0.1755 0.2008 0.2295 0 0.8307 0.7074
0.3079 0.1382 0.1377 0.3033 0.1678 0 0.7332
0.3101 0. 3466 0.6321 0. 1472 0.3144 0.2807 0
3 R
P —
ek
%
e
AFLP _— —
AFLP B
3 AFLP 253 o 1 l | |
84 33 218 0.40 0.69 *E%%;);goemdeml 26 1.55
86. 17% 3
P =92.03 Shannon 3 Nei’s UPGMA
7 0. 4487 Nei q 0. 2933 Fig.3 UPGMA dendrogram for 11 Chimonanthus praecox populations
based on Nei’s genetic distance
H P 0. 257
64. 7% ! Gy 0.2906
29.06%
Nei
AMOVA
71.6% 28.4% "
7 UPGMA
AFLP DNA
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