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Study on population genetic diversity of
Camellia japonica in 5 islands
between China and Japan
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Abstract: Camellia japonica is an important horticultural species, widely distributed in East-Asia. 5 populations of
C. japonica collected from China and Japan were analyzed by ISSR markers to detect the genetic diversity. A total of
205 discernible loci were obtained from all populations using 20 primers. Of these loci, 89. 27% were polymorphic
(PPB=289. 27%). The average percentage of polymorphic loci(PPB="72. 00%), Nei’ s gene diversity (HE =
0. 2743)and Shannon’s Information Index( H = 0. 4023) , estimated by POPGENE, indicated that C. japonica had
higher level genetic diversity than many other insular plant species. The coefficient gene differentiation (Gst) was
0. 2033, which showed more variation were from the individuals of the populations. According to Mantel Test (=
0. 7989, P<C0. 05) and UPGMA, insular geographical isolation have an important influence on genetic structure. In
order to maintain genetic diversity and resource utilization of C. japonica that natural population should be protected
in situ from human disturbance to facilitate its natural generation.
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Table 1 The primers used for generating ISSR markers from 5 populations of C. japonica
(5"-3" Annealing No. of bands No. of
Primers Sequence(5-37) temperature (°C) recorded polymorphic bands PPB(%%)
UBC810 (GA); T 54.8 11 9 81. 82
UBC811 (GA) C 54.8 12 11 91.67
UBCS813 (CDs T 51.2 8 7 87.50
UBC818 CA)y G 51.2 9 9 100
UBC824 (TO: G 54.6 11 11 100
UBC825 (AC)y T 52.2 13 11 84.62
UBC827 (AC); G 54.8 12 11 91.67
UBC834 (AG); YT 53.9 7 6 85.71
UBC835 (AG)s YC 56. 2 9 7 77.78
UBC836 (AG); YA 51.2 9 9 100
UBC841 (GA)g YC 56.2 13 10 76.92
UBC843 (CT: RA 54.0 13 12 92. 31
UBC848 (CA)¢ RG 54.8 9 8 90
UBC853 (TC)y RT 51.2 10 10 100
UBCS856 (AC)s YA 56.6 10 8 80
UBC866 (CTA); 61.8 11 10 91.67
UBC873 (GACA), 51.6 9 8 88. 89
UBC880 (GGAGA), 53.6 11 10 90. 91
1R43 (GA) CT 52.9 10 9 90
IR53 (CAA) G 56.6 8 7 87.50
Average 10. 25 9.15
Y=(C,T),R=(A.G),
Gst)/4Gst(Slatkin -+~ ,1989), NTSYSpc2. 10e 0. 2743, Shannon’ s (H)
s UPGMA (Un- 0. 4023, (
weighted pair group method using arithmetic averages) 1. 6069,0.3443  0.5051),
, o , Kago ,
.Nei’s Shannon’s
9 1.5367.,0. 3016 0.4407, XS
s 1. 4194, 0. 2408
2.1 0. 3567,
20 5 DNA 2.2
205 s 100~2 000 5 (HT) 0. 3443,
bp, 183 (HS) 0.2743,
(PPB)  89. 27%. Gst=0.2033, 20.33%
(PPB) 67.80%~77.07%C 2. ,
72.00%, 7 , s 79.67%, (Nm)
13 , 10. 25 , 2 0.9795, .
UBC841 VAR CMY o VAR XS )
Nei’s (Kago Goto )
» Shannon’s
s 0.1126,
( ,2010), POPGENTI. 32 0. 0600,
XS Kago
(Ne) 1. 4849, Nei’ s (HE) (Gst=0.1662), Nei’s
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Fig. 2 ISSR profiles of Z]] and CMY populations with primer UBC841
2 5
Table 2 Genetic diversity for five populations of C. japonica
Code No. Na Ne HE H PPB(%)
Z]] 30 1.7073(0.4561) 1.4546(0.3893) 0.2593(0.2025) 0.3828(0.2842) 70.73
XS 30 1.6780(0.4684) 1.4194(0.3850) 0.2408(0.2046) 0.3567(0.2882) 67.80
CMY 30 1.7122(0.4538) 1.4941(0.3900) 0.2786(0.2035) 0.4068(0.2867) 71.22
Kago 30 1.7707(0.4214) 1.5367(0.3823) 0.3016(0.1954) 0.4407(0.2718) 77.07
Goto 30 1.7317(0.4442) 1.5195(0.3882) 0.2913(0.2014) 0.4246(0. 2823) 73.17
Population level 30 1.7200 1.4849 0.2743 0.4023 72.00
Species level 150 1.8927(0.3103) 1.6069(0.3350) 0.3443(0.1637) 0.5051(0.2210) 89.27
Note: The value of standard deviation in parentheses.
3 5 Nei’s ( ) (75 km), (D=
( ’ ) 0. 0826); XS Kago
o - .
Table 3 Nei s' geneflc distance(below diagonal)and (864 km) . (D=0.1530)( 3).
geographical distance(above diagonal, km)
Population Z]] XS CMY Kago Goto i Mantel ,
VAl * ok Kk k75 688 794 701 , r=0.7989,P<C0. 05,
XS 0.0826 * % % % 734 864 779
CMY 0.1293  0.1216 % % % % 1040 839 °
Kago 0.1475 0.1534  0.1207 * % % % 202 2.3
Goto 0.1410 0.1502 0.1274 0.0481 % % *x % Nei’ s UPGMA

(Nei, 1978). 5 AN XS ’ ;
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Fig. 3 UPGMA dendrogram for five populations of
C. japonica based on Nei’s genetic identity
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Fig.4 PCA analysis on five populations of C. japonica
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