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Genetic Diversity among 32 Germplasms of the
Genus Capsicum by Isozyme Analysis

SUI Yihu, LI Min, HU Nengbing,ZHAO Yan,MIAO Yongmei,ZHANG Zixue

(College of Life Science, Anhui Science and Technology University, Fengyang, Anhui 233100, China)

Abstract: Based on analyzed zymograms of leaf peroxidase isozyme (POD), superoxide dismutase (SOD)
and bud esterase (EST) by polyacrylamide gel electrophoresis (PAGE) ,we studied the genetic diversity of
32 Capsicum genus germplasms. The results showed that: (1) A total of 29 kinds of bands were produced,
including 13 kinds of 234 POD bands, the proportion of polymorphic loci (PPL) and the range of relative
mobility (Rf) were 50.0% ~80.0% and 0. 05~0. 69;8 kinds of 140 SOD bands, PPL was 100. 0% ,and
Rf was 0.38~0. 88;8 kinds of 163 EST bands, PPL was 50. 0% ~87.5%.and Rf was 0. 16~0. 89. (2)26
polymorphic loci were found,and PPL,total gene frequency (P,),mean number of alleles (A),Nei’s ge-
netic diversity index (H.),Shannon’s information index (SII) ,average of genetic identity (GI) and genet-
ic distance (GD) were 89.66% ,0.578 7,1.896 6,0.272 2,0.415 2,0.736 6 and 0. 314 3,respectively;Jac-
card genetic similarity coefficients were in range of 0. 348~0. 905, by which 32 materials were clustered in-
to 4 cultivated populations/species. (3) Genetic diversity within species ( Hs) of 4 cultivated species was
0. 143 6,and genetic diversity among species (Dsr) , gene differentiation coefficients among species (Gsr) »
GI and GD were 0. 149 4,0.51,0. 784 4 and 0. 246 6,respectively. (4)In 9 purple germplasms,16 polymorphic
loci were found,and PPL,P,,A,H,,SII,GI and GD were 55.17%,0. 611 1,1.551 7,0.194 1,0.291 9,0.781 6
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and 0. 249 4,respectively. In conclusion, high genetic differentiation degree among overall tested materials,or

among cultivated species and within species,or among purple materials will provide a reference to selecting

parents of purple capsicum crossbreeding and genetic improvement of the green variety.
Key words: Ca psicum ; POD; SOD; EST; clustering; genetic diversity
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Table 1  Capsicum materials tested

5 b bk 3 FE Witk i K
o. code Plant color Origin No. code Plant color Origin
1 1117 2445 Green 1 E 2% Anhui, China 17 1205 445, Green B Wi /T Zhejiang, China
2 1110 445 Green 1 E 2% Anhui, China 18 1206 44, Green I E VLG Jiangxi, China
3 1007-1 244 Purple 1 H % Anhui, China 19 9006mgd 4k, Dark green 1 [H % Anhui, China
4 0710-1 24 Purple 1 H % Anhui, China 20 1105 40, Green FE USA
5 9007 A Dark purple h E 2 # Anhui, China 21 1109 A6 Dark purple h E 2% Anhui, China
6 7036 R {4, Dark purple i [E % # Anhui, China 22 1118 45, Green o [E 4 # Anhui, China
7 XN {5, Green HET % Guangdong, China 23 1119 45, Green [ 4 # Anhui, China
8 1106 44, Green o [E % #; Anhui, China 24 1121 L6, Green th [ 195 Jiangsu, China
9 1108 W44 Dark green 1 E 2% Anhui, China 25 8022 (8 Purple o E 2% Anhui, China
10 1111Ana 440, Green i1 [ 4 % Anhui, China 26 9022 24t Purple o [ %8 Anhui, China
11 1114 %4, Green & 17l Gansu, China 27 QPJ 46, Green ¥ USA
12 1116 2444 Green 2% Anhui, China 28 1104 244 Green *E USA
13 1125 VR4 5 Dark green 1 E 2% Anhui, China 29 QP04 440 Green [ %% Anhui, China
14 1126 4% Green VLG Jiangxi, China 30 1004 44, Green F*E USA
15 1127 B4 {4 Dark purple 1 [ %% Anhui, China 31 1209 40 Green F [ USA
16 1204 #1 Purple 1 E 2 # Anhui, China 32 1210 244 Green % E USA
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Fig. 1 Banding patterns of peroxidase isozyme in 32 Ca psicum materials
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Fig. 2 Banding patterns of superoxide dismutase isozyme in 32 Capsicum materials
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Fig. 3 Banding patterns of esterase isozyme in 32 Capsicum materials
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Table 2 Analyses on genetic diversity and

differentiation of isozyme loci in Capsicum

xR3 AEHEMEBENBRE—HEMNBREES
Table 3 Genetic identity and genetic distance

of different types of Capsicum

fii # Locus Hr Hs Dst Gst
POD-1 0.3750 0.000 0 0. 375 1.000 0
POD-2 0.3750 0. 000 0 0.375 1.000 0
POD-3 0.152 8 0.1111 0.041 7 0.2727
POD-4 0.039 0 0.038 0 0.001 0 0.023 7
POD-5 0.459 8 0.366 4 0.093 4 0.203 1
POD-6 0.0253 0.0243 0.0010 0.039 0
POD-7 0.455 0 0.288 8 0.166 2 0.365 2
POD-10 0.462 8 0.156 0 0.306 8 0.662 9
POD-11 0.439 0 0.127 0 0.312 0 0.710 8
POD-12 0.462 3 0.1357 0.326 6 0.706 5
POD-13 0.388 9 0.027 0 0.3619 0.930 7
SOD-1 0.303 6 0.254 0.049 1 0.161 6
SOD-2 0.2379 0.198 2 0.039 7 0.166 9
SOD-3 0.429 8 0.108 1 0.3217 0.748 5
SOD-4 0.404 3 0.245 9 0.158 4 0.3919
SOD-5 0.051 4 0.047 2 0.004 2 0.081 3
SOD-6 0.343 5 0.2350 0.108 0.3159
SOD-7 0.230 3 0.173 3 0.057 0 0.2475
SOD-8 0.477 7 0.122 0 0.3557 0.744 6
EST-2 0.4777 0.122 0 0.3557 0.744 6
EST-3 0.3107 0.2820 0.028 7 0.092 2
EST-4 0.081 1 0.076 4 0.004 7 0.058 0
EST-5 0.240 5 0.226 0 0.014 5 0.060 1
EST-6 0.389 2 0.320 8 0.068 4 0.175 7
EST-7 0.490 5 0.228 9 0.261 6 0.533 3
EST-8 0.393 0 0.248 5 0.144 5 0.367 7
{8 Mean 0.293 0 0.143 6 0.149 4 0.510 0

T Hr  Hs Dst fl Gsr 43 3 R B4R 24 B
iLESIUE e E S 17 1 8

Note: Hr, Hs s Dst and Gst denote total genetic diversity, within types,a-

LI NIE i P25

mong types genetic diversity, and genetic differentiation among types., respec-

18 e — B B30 £ B

B Genetic identity or genetic distance
Type
I Il I I\
1 - 0.866 2 0.795 4 0.659 2
Il 0.143 6 — 0.836 7 0.783 1
| 0.2290 0.178 3 - 0.7655
N 0.416 7 0.244°5 0.267 2 -

T <0 4 TR T B 23 0 gt A — SO AL AR B
Note: Data above and below diagonal are Nei”s genetic identity and genetic

distance, respectively; The same as below.

N0.0237 ~ 1, 0. 51, FKH ML E SR W
49 Vo R U5 T ST P 135t 4% 434k T %51%%5?
A (8] 1Y 35t 4% 23 Ak BV 4 A B BY (8] /Y 35t 14 722

IR TN
XA 4 AR A Nei 35 1% — BUE (GD i
BB (GD) BEAT T3 R W (3R 3) 4 > BY ] Y 3

3R 0. 659 2~0. 866 2, F-HI{H K 0. 784 4;
WAGHEBS K 0. 143 6~0. 416 7,F¥{H K 0. 246 6,
Horp 2R T ALY 35 4% — B ey (0. 866 2) , 5t &
FE B A /N0, 143 6) 2T T AV 1Y 38 4% — 350% I
fI6€0. 659 2) .8t fL #E B 5 K (0. 416 7).,
2.4 EEHEMMRMNBEEERIN

433 LS b BHE S Popgene B 9 /> 1D, 9 {5y
ML & B £ A A 16 4 (POD-5, POD-10 ~
POD-13,SOD-1 ~ SOD-3, SOD-6, SOD-7, EST-3 ~
EST-8; PPL Jy 55. 17%) . LA F Ky 0. 611 1+
0.328 2,2 H K EH 8k 1. 551 740. 506 1, Nei
FE Z RE M8 50 0,194 140,199 7, Shannon {5
8RR 0.291 940, 287 0,38 4L — B EE K0, 781 6

tively.
x4 INEOAEMMNEE—BEMELES
Table 4 Genetic identity and genetic distance of 9 purple Capsicum germplasms

% Fr ot 1% — B0 3% 4 BE B Genetic identity or genetic distance
Breeding

code 1007-1 0710-1 9007 7036 1127 1204 1109 8022 9022
1007-1 - 0.793 1 0.862 1 0.896 6 0.758 6 0.827 6 0.827 6 0.724 1 0.793 1
0710-1 0.2318 - 0.793 1 0.689 7 0.758 6 0.620 7 0.689 7 0.793 1 0.793 1
9007 0.148 4 0.2318 - 0.827 6 0.689 7 0.758 6 0.758 6 0.724 1 0.724 1
7036 0.109 2 0.371 6 0.189 2 - 0.724 1 0.862 1 0.862 1 0.758 6 0.827 6
1127 0.276 3 0.276 3 0.3716 0.322 8 — 0.862 1 0.793 1 0.827 6 0.827 6
1204 0.189 2 0.476 9 0.276 3 0.148 4 0.148 4 - 0.793 1 0.758 6 0.758 6
1109 0.189 2 0.371 6 0.276 3 0.148 4 0.2318 0.2318 - 0.758 6 0.758 6
8022 0.322 8 0.2318 0.3228 0.276 3 0.189 2 0.276 3 0.276 3 - 0.862 1
9022 0.2318 0.2318 0.322 8 0.189 2 0.189 2 0.276 3 0.276 3 0.148 4 -
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