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RAPD analysis of Camellia rosthorniana populations in different

communities in Jinyun Mountain
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Abstract: With special geographic location and climatic conditions. the subtropical areas in China has
developed the largest and typical evergreen broadleaved forest in the world, evergreen shrubs is one
important constituent of the forest. Unfortunately, little information is available with regard to the genetic
variation of evergreen shrubs in evergreen broadleaved forest.

Camellia rosthorniana (Theaceae) is a long-lived evergreen shrub species, which distributes widely in
subtropical areas of China and occurs in many types of communities in Jinyun mountain (29°50'N,106°26'
E). In the present study, RAPD (Random amplified polymorphic DNA) was used to detect the genetic
structure and DNA diversity of three spatially isolated populations of Camellia rosthorniana in different
communities, 7. ¢, giant bamboo forest, mixed coniferous broadleaved forest and evergreen broadleaved
forest in Mt Jinyun. The distances between giant bamboo forest and evergreen broadleaved forest,

between giant bamboo forest and mixed coniferous broadleaved forest, between mixed coniferous
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broadleaved forest and evergreen broadleaved forest were 100m, 1000m, and 1100m. respectively.

18 samples were collected from each population. To reduce the chance of consanguinity, trees
sampled from the same population were selected at least 10m apart .

A total of 40 random primers were initially screened using 2 representatives from each of the three
populations. 10 primers that gave distinct, repeatable fragment patterns were selected for final analysis.
All 54 Camellia rosthorniana individuals sampled were genetically different from each other. The number
of loci and that of polymorphic loci were 130,126,133 and 105,103,109 for giant bamboo forest,mixed
coniferous broadleaved forest and evergreen broadleaved forest, respectively. On average, the percentage
of polymorphic loci was 83. 3% , indicating high polymorphism in Camellia rosthorniana population.

Based on the band frequency in terms of population and species, estimation of Nei’s gene diversity
(H) and Shannon’s index of diversity (/) were performed using Popgene 1.31. Evergreen broadleaved
community had the highest genetic diversity (- = 0.2095, I = 0.3345), followed by giant bamboo
community (/{ = 0. 1981, I=10.3148) and mixed coniferous broadleaved community (/4 =0.1934, [ =
0. 3085). Genetic differentiation (H sp— Hpop)/Hsp estimated with Shannon’s index and coefficient of gene
differentiation (Gsr) were 0. 0812 and 0.0751, respectively. Nei’s (1972) genetic distances between
populations were also caculated, which ranged from 0.0177 to 0.0393 and did not correspond to
geographic distances.

Field survey showed that the three populations differed in both population size (largest in evergreen
broadleaved community and smallest in giant bamboo community) and individual growth (basal diameters
of the largest individual of Camellia rosthorniana in giant bamboo community, mixed coniferous
broadleaved community and evergreen broadleaved community were 3.4cm, 5.3cm., and 6.4cm.,
respectively), thus, genetic diversity of each population may be the result of adaptation to its own
microenvironments.

Key words :RAPD; Camellia rosthorniana; community types; DNA diversity; genetic differentiation
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(S. sedhunensis) —+ (Pinus massoniana) ~+ (E. japonicus) + (Cunninghamia
lanceolata) ; B 100m,
1000m , 1100m, 18 s s
B lO m,
1.2 DNA
s (sl DNA., DNA
. 10ng « pl™! RAPD . 2 DNA Sangon 40
(S$,~Si)» 3 , , 10 . PTC-100™
Programmable Thermal Controller R 1 3
25pl, 20ng DNA, 0. 2pumol * L™} Table 1 Basic features of Camellia rosthorniana
,1X Taq ,1.0pTaq DNA populations
,2mmol + L 'MgCl,, 0.2 mmol « L 'dNTPs,
Population Community type Site Elevation(m)
94 C 180s,94 C 60s,38 C
P1 v 840
90 s,72C 120s, 45 s 72 C 300 Helongyun
S b 0 ®
s.PCR 1.5% 1 X TAE P2 Paichushuo 1o
,EB BIO-RAD System P3 ® ' . 850
Qinglongzhai
L3 (D Giant bamboo forest 2 Mixed coniferous-evergreen
1.3.1 broad-leaved forest (3Evergreen broad-leaved forest
.3 ,
0. 99, . 2
Table 2 Percentage of polymorphic loci within species
1.3.2 POPGENE]. 31 [9] and populations of Camellia rosthorniana
Nei Shannon s 5
. Numb. Numb. of  Percentage of
(75'1'D . Numb. . .
Population of ( loci polymorphic polymorphic
2 Samples or foat loci loci
2.1 P1 18 130 105 0. 8077
3 N P2 18 126 103 0.8175
2.3 P3 18 133 109 0.8195
Total 54 138 115 0. 8333
. . 83.33%. o >
3 Shannon
Table 3 Genetic diversity of Camellia rosthorniana estimated by Shannon index
Primer P1 P2 P3 H pop Hsp Hpror/Hsp (Hsp-Hpor)/Hsr
Sy 0.2348 0.1655 0.2610 0.2204 0. 2662 0. 8279 0.1721
Si7 0.3301 0. 2988 0. 3659 0.3316 0.3473 0.9548 0.0452
Sis 0.3044 0. 2540 0. 3064 0. 2883 0. 3241 0. 8895 0.1105
So1 0.2668 0. 3461 0.2293 0. 2807 0. 3266 0. 8595 0. 1405
S2 0.2919 0.1583 0. 3097 0.2533 0. 2775 0.9128 0. 0872
Sa7 0. 3181 0.2739 0.3924 0. 3281 0.3474 0.9444 0. 0556
Sa 0. 3896 0. 4870 0.4133 0. 4300 0. 4470 0. 9620 0. 0380
Ss3 0. 2941 0.3393 0. 2874 0. 3069 0. 3236 0.9484 0.0516
Sss 0.4541 0.4158 0. 4008 0.4236 0.4514 0.9384 0.0616
Ssg 0.1410 0.1548 0. 2665 0.1874 0. 2155 0. 8696 0.1304
Mean 0.3148 0. 3085 0. 3345 0.3193 0. 3475 0.9188 0.0812
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Fig.1 The RAPD profiles of the 54 samples analyzed in the experiment produced by primer S,
P1:1~18,P2:19~36,P3:37~54 Lanes 1~18 belong to P1, Lanes 19~ 36 belong to P2,
Lanes 37~54 belong to P3

2.2 Shannon
Shannon 3 . .
s 3. 3 510
> o . 3
0.3193, 0.3475, » 91.88% ,8.12% ,
Shannon 3 8.12%.,
4 Nei
Table 4 Gene diversity of Camellia rosthorniana estimated by Nei’s index
Primer P1 P2 P3 Hs Hry Dsr Gsr
S 0.1572 0.1106 0.1730 0. 1469 0.1808 0. 0339 0.1873
Si7 0.1922 0.1940 0. 2160 0. 2007 0. 2061 0. 0054 0. 0260
Sig 0.2005 0.1661 0.1952 0.1873 0. 2090 0.0217 0.1040
Sy 0.1712 0. 2408 0.1511 0.1877 0.2140 0.0263 0.1229
Sy2 0.1867 0. 0909 0.1896 0. 1557 0.1676 0.0119 0.0708
Sy7 0.1868 0.1503 0.2388 0.1920 0.1995 0. 0075 0.0378
NESY 0. 2529 0. 3280 0. 2675 0.2828 0.2921 0.0093 0.0318
S33 0.1783 0.2110 0.1760 0.1884 0.1973 0. 0089 0. 0449
Sag 0. 3038 0. 2780 0. 2549 0.2789 0. 3115 0.0326 0.1047
Sso 0.0733 0. 0809 0.1586 0.1043 0.1139 0. 0096 0. 0846
Mean 0.1981 0.1934 0.2095 0. 2003 0. 2166 0.0163 0.0751
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2.3 Nei
Nei bod, ,Nei 3
. 4, 4 , 3
Shannon . 3 0.2003,
0.2166, 0.0163, 0.0751, ,Nei
Shannon .
2.4 Nel
3 s C 5
0.0177~0.0393 s 3 o
3 5 3 Nei
(Camellia) Table 5  The matrix of genetic distance between
. populations of Camellia rosthorniana
(Camellia japonica)™ 7, Population P1 P2 P3
, . Wendel Pl
(18] 50 12 P2 0.0177
P3 0. 0340 0.0393
s 66 % 0. 265,
. . Chung [ 6 10 13
; 66-44%  0.209, 52.67%
0.145, Wendel . L1 (Camellia naidong) 7
s 83%, (Camellia sinensis) , RAPD
Ls=18l - Wachira 7] RAPD
, 0.19,0. 27,Shannon 0.33  0.404,
s s ,Shannon .
. . RAPD . Shannon
(Gliricidia sepium ) 0. 29517, (Pinus koraiensis) 0. 365417, (T'soongiodendron odorum)
0. 35651, (Picea glauca)0. 404571, (Quercus variabilis)0. 36621, s
Shannon Nei 3 o
s 3 o , s
N s 6. 4cm s ; s N
. 5. 3cm s s s s
3. 4cm, »3 o
s s (Castanopsis
chinensis) — 24. 6%, (Schima superba) 4. 0%, (Cryptocarya concinna) 0. 95%51,
(Acacia auriculiformis) — 9.27%2, , Shannon Nei
8.12% 7.51%, ,
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