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Abstract: In order to evaluate genetic diversity of Camellia oleifera resources in Hainan Island, the genetic
diversity and relationship among 31 populations were analyzed by using SRAP molecular marker. The results
showed that the genetic diversity of C. oleifera resources in Hainan Island was low, the percentage of polymorphic
bands (PPB), Nei’s genetic diversity index (H) and Shannon’s information index (I) were 98.30%, 0.222 8 and
0.353 8 at the species level, and 40.96%, 0.138 5 and 0.208 3 at the population level, respectively, which was
inconsistent with their rich phenotypic diversity in Hainan. The coefficient of genetic differentiation among
populations (Gs) was 0.380 5, and the gene flow (Nm) was 0.813 9 between different populations, indicating that
genetic differentiation was high with limited gene flow among populations. The genetic variation mainly existed
within populations (61.95%) and few among them (38.05%). The genetic distance ranged from 0.022 6 to 0.276 4,
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with the mean of 0.107 7 between 31 populations, which revealed the relatively close genetic relationship among
the populations. UPGMA cluster analysis showed that 31 populations could be divided into 6 groups at the genetic
distance of 0.11, showing obvious administrative area, but had little to do with geographical distance. So, it was
suggested that the relatively close genetic relationship of C. oleifera resources in Hainan Island might cause
self-incompatibility, which could be the main internal cause for blooming but low yield of C. oleifera forests in

Hainan Island.
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Table 1 31 populations in Hainan
. - . IEMRAEA 7 “ipE 5
=) T2 i o LM\QE{IJ\ )X % 1=
f ?:;5 gﬁﬁf éﬁg&z Year of Longitude Latitude H%bij?at
' Y afforestation (E) (N)
1 BURAREE Shibi, sbwil 1970 110.287 42° 19.159 32< A5 IRAEM N BUE Scattered in secondary
Qionghai forest near village
2 BughE zZyxc Ry 110.438 48° 19.087 47° BRILEM T B Scattered in secondary
Zhongyuan, unknown forest on the roadside
Qionghai
3 TG BATL yimp 1950 110.377 03= 19.132 32° [e Sk G2
Yangjiang, Scattered in roadside
Qionghai
4 2l hszj ANVE 110.305 67 19.088 35° Rih B
Huishan, unknown Scattered in roadside
Qionghai
5 B eI lj AV 110.295 60° 19.138 57< I EA
Longjiang, unknown Scattered in roadside
Qionghai
6  EwikH Ikfk AP 110.292 18° 19.314 67° A 56 MK R HE Scattered in secondary
Lingkou, Ding’an unknown forest near village
7 EREN Ikly AP 110.281 50° 19.347 18° A 56 MK R BZE Scattered in secondary
Lingkou, Ding’an unknown forest near village
8 X E L jslj 1950 110.668 80 19.952 13< A 55 U AE AR T B Scattered in secondary
Jinshan, forest near village
Wenchang
9  XEEFE tnlf 1970 110.720 73< 19.737 20° A 55k AR T 52 Scattered in secondary
Tanniu, forest near village
Wenchang
10 o= sjgm 1950 110.610 95° 19.836 27° %55 A MR E Scattered in secondary
Sanjiang, Haikou forest on the roadside
11 W =T sjgx 1970 110.611 05 19.836 37° Y 4lidk Pure forest in slop
Sanjiang, Haikou
12 ok hq N 110.611 14 19.836 39° %1154 Scattered in roadside
Honggqi, Haikou unknown
13 wOFF Jiazi, jzee 1970 110.457 50° 19.628 03< i 4tipK Pure forest on the roadside
Haikou
14 O Jiazi, jzbs 1950 110.501 67° 19.630 08< P10 IR A MR BT Scattered in secondary
Haikou forest on the roadside
15 B\oAl SSX] 1970 110.231 96° 19.903 94= ik AE M B Scattered in secondary
Shishan, Haikou forest on the roadside
16 fFHKY yxrz 1970 110.267 50° 20.091 94< P IR A MR LA Scattered in secondary
Yongxing, Haikou forest on the roadside
17 e 24 htww ZNGE 110.002 22= 19.886 94° W &tk Pure forest in sloping fields
Huangtong, unknown
Lingao
18 I fi#r Heshe, hsct 1960 109.930 28< 19.840 28< P bR S Scattered in rubber forest
Lingao edge
19 IsmFEE nbgj 1970 109.773 33° 19.778 61° WU AE MR E Scattered in secondary
Nanbao, Lingao forest in slop
20 P sfbl i 110.103 61° 19.570 89° b4tk Pure forest in sloping fields
Wenru, Chengmai unknown
21 BEE wral Rif 110.062 83° 19.555 25° I 4libk Pure forest in sloping fields
Wenru, Chengmai unknown
22 EEINS Jiale, jlim TR 110.008 00° 19.580 69° HABFE 4 Scattered in betel nut edge
Chengmai unknown
23 I zxlw TR 109.913 81° 19.638 39° A HLE Scattered in roadside
Zhongxing, unknown

Chengmai
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#:2% (Continued)
s PR W5 A 2% (E) 4 (N) A
No. Origin Code Year of afforestation Longitude Latitude Habitat
24 g hisy A 110.01006=  19.31583°  Jidhalibk Pure forest in slop
Huangling, Tunchang unknown
25 Edsg wiby R 109.95439°  19.17514° Bk Pure forest in slop
Wanling, Qiongzhong unknown
26 B KAE czxz 1980 109.862 72°  18.97578°  H M4k Pure forest in slop
Changzheng, Qiongzhong
27 Fich AR nknl 1970 109.86389°  19.25317°  pgiliZliAk Pure forest in roadside
Limushan, Qiongzhong
28 FAg @A csfs 1970 109.552 08=  18.84322° L4tk Pure forest at hill foot
Tongza, Wuzhishan
29 LRI nsny 1970 109.609 53°  18.74314°  [[|fE4litk Pure forest in hillside
Nansheng, Wuzhishan
30 fAfRliglr chtw 1980 109.466 08=  18.67989° | @E4libk Pure forest in hillside
Changhao, Wuzhishan
31 sk smxc 1970 109.66228=  18.88167° 1L Tii4libk Pure forest on the top of hill

Shuiman, Wuzhishan

SIMQUAL ¥2:it% Jaccard it 14 AL PE 2 % (genetic
similarity, GS), GS;jj=2N;j/(Ni+N;), =+, N fa A
AMEFEE AT Ni+ N 3R NN T 8 F
KH SAHN 2/ F1 UPGMA (unweighted pair group
mean average) 7 £ AT R /i, @i Tree plot 45
Bk 2K, B POPGENE 1.31 #AHfEAE & Fl
B 4T Hardy-Weinberg “F#7IR & R AT 1845 S50
YR, 43 v B A5 A7 5 [R] %5 (observed number
of alleles, Na). 3 &% 5510 2 [K] 44 (effective number
of alleles, Ne)+ Nei’s % [Kl £ £ 1% §5 £ (Nei’s gene
diversity, H). Shannon’s 15 5 5% (Shannon’s infor-
mation index, 1), FFX%FAS AR REE 8% 7 R AL
(Go) LRI HEAT 04T AT BB IX e 2 FE 4R 2L

XK 29 % SRAP 5%t 31 AN i 2 JE BEFN TR (147 1

FER JERER AR AL, 0 A R R & 2 5o AT
AR5 RHU(CV, %) 7 HT.
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2.1 SRAP-PCR ¥ # £ &t

T EI A% SRR M3k K A AN TR 5 4y B s A
kE, XF4IR KR FEYIER 100 Xt SRAP 5| 33847 i
e, IR H 9 X H G, SR 31 N EEE
MEHEAT SRAP-PCR &1, JLym 14 H 122 2%i5 M)
W, XTSI TP 13.56 4%, HP 2 A%
M 120 &, ¥ 2 AW B 0 R (PPB)mi A
98.30% (¥ 2), ZHsk7i N 200~2 500 bp. HEX} 3

Table 2 Amplification of 31 populations of Camellia oleifera in Hainan Island by 9 pairs of SRAP primers

5 3 - T SHEHL%
9_| " PP Sequence () i i%“é‘%m. . P?ymrc%p%hizﬁm % o% polr)%nﬁléihic

Primer E 314 Forward primer KI5 Reverse primer Total band amplified band bands (PPB)
Mel-Em4 TGAGTCCAAACCGGATA GACTGCGTACGAATTTGA 16 15 93.75
Me2- Em5 TGAGTCCAAACCGGAGC GACTGCGTACGAATTAAC 18 18 100
Me2-Em3 TGAGTCCAAACCGGAGC GACTGCGTACGAATTGAC 11 10 90.91
Me2-Em17 TGAGTCCAAACCGGAGC GACTGCGTACGAATT CTC 10 10 100
Me3-Em10 TGAGTCCAAACCGGAAG GACTGCGTACGAATTTAG 14 14 100
Me3-Em2 TGAGTCCAAACCGGAAG GACTGCGTACGAATTTGC 11 11 100
Me5-Em7 TGAGTCCAAACCGGTGT GACTGCGTACGAATTTGA 18 18 100
Me5-Em10 TGAGTCCAAACCGGTGT GACTGCGTACGAATTTAG 11 11 100
Me6-Em35 TGAGTCCAAACCGGTAA GACTGCGTACGAATTCTCA 13 13 100
Bt Total 122 120 98.30
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YIX AN R R RN 1 ) SRAP-PCR =1 — & % 5t
J52 e AN [ 35K -5 AN [ JoE B £ o SR 2 TR A7 A
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2.2 BESHEMSHT

fR¥E SRAP-PCR i 4t it 45 5, FIH PopGene
BRI 31 AN B IEAE 2RI (R 3). fEMIFIK
P I, PPB 4 98.30%, Na /vy 1.975 4, N. & 1.352 8,
H >4 0.2228, | 50.3538, W] WLiAFEG &9 4 5 UL

R 3 R Sy SRR AL 2 R AR

R EREBE LK. HE, ERFAE LR
WAL T A LR, PPB A 13.93%~59.84%, 13
40.96%; Na & 1.1393~1.598 4, “F-34 1.409; Ne N
1.0834~1.3579, V¥ 1.237; 1 0.148~0.307 7, *F
$70.208 3; H 4 0.107 7~0.1935, “F140.1385. 31
A EFEAIIR AL Z FE 1 22 W, HL | A1 PPB 1)
A 5 ZH(CV) 53 i 23.82%..23.67%F1 24.26%, H:
i sjgx JEREIRISAE 2 FEE AT IR AR zxiw JE B
FEZFEMEIK P

Table 3 Genetic diversity indexes of 31 populations of Camellia oleifera in Hainan Island

FE  ERRE L5575 R B ﬁ?&%{z%lﬁi& Ne‘il’%lﬁl?ﬁ‘ﬁf‘é Shannon 15 2483 %E‘VIFE%%
No. Code Observed number of Effective number ) b Nel.’s gene ) Sha_nno_n’s % of polymorphic
alleles (Na) of alleles (Ne¢) diversity index (H) information index (1) band (PPB)
1 sbwl 14918 13021 0.1758 0.262 3 49.18
2 Zyxc 1.3689 11977 0.1179 0.1800 36.89
3 yimp 1.5656 1.2836 0.1729 0.265 6 56.56
4 hszj 1.3689 1.2308 0.1338 0.1995 36.89
5 lj 14016 1.2618 0.1481 0.2189 40.16
6 Ikfh 1.360 7 1.2023 01177 0.177 2 36.07
7 Ikly 14344 1.1973 0.1202 0.1871 43.44
8 jslj 1.3443 1.2237 0.1275 0.1889 34.43
9 tnlf 13197 1.1907 0.1099 0.164 6 31.97
10 sjgm 13361 1.206 8 0.1200 0.1794 33.61
11 sjgx 11393 1.0834 0.048 6 0.0730 13.93
12 hq 1.3525 11923 0.1140 0.1733 35.25
13 jzce 1.467 2 1.2556 0.1526 0.2315 46.72
14 jzbs 1.3770 11773 0.107 7 0.1670 37.70
15 SSjX 1.4098 1.2404 0.1392 0.208 9 40.98
16 yXrz 1.3689 1.204 5 0.1200 0.1818 36.89
17 htww 15328 1.3059 0.1788 0.269 3 53.28
18 hsct 1.3852 1.2175 0.1287 0.194 3 38.52
19 nbgj 13361 1.1976 0.1158 0.174 2 33.61
20 sfbl 1.3934 12210 0.1295 0.1951 39.34
21 wral 15164 1.2732 0.1618 0.2458 51.64
22 jlim 14344 1.2658 0.1539 0.2292 43.44
23 zxlw 1.598 4 13287 0.190 8 0.2879 59.84
24 hlsy 1.5656 1.3579 0.2070 0.307 7 56.56
25 wiby 13361 1.2246 0.1271 0.1871 33.61
26 czxz 1.3689 1.2308 0.1336 0.199 2 36.89
27 nknl 1.549 2 1.336 3 0.1935 0.288 3 54.92
28 csfs 14754 1.2685 0.1585 0.2395 4754
29 nsny 1.3279 1.198 6 0.1156 0.1729 32.79
30 chtw 1.5000 1.296 4 0.1732 0.259 4 50.00
31 smxc 1.2705 1.1755 0.099 9 0.1480 27.05
JEFEKT 1.409 6 12371 0.1385 0.208 3 40.96
Population level
WFh KT 19754 1.3528 0.2228 0.3538 97.54

Species level
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Fig. 1 Cluster dendrogram based on SRAP analysis for 31 populations of tea-oil Camellia in Hainan Island
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HATEEE . NybomB G HH I ATEYI K35 H v 0.22
(T RAPD F1ISSR [1)°F-341H), Hrh 37 FhZ a4
VIR H 9 0.25. AT S, ¥ EE A SR Ak
P 1 HAE(0.222 8)(W 5 _HIAYIFHKSFIEAHIT , 1
JE KT [1)°F- 35 He AU A 0.138 5 (0.048 6~0.207).
Ak, 3 B 2516 B SRAP 4> Fhric o S | i1 R
YLV EF 8 NN FM A A X 19 /N R AT 8% 2
FEE T, I /N B 35 s Z 161, 19
ANERER HL 1L PPB 43511 0.321 3~0.388 7.0.473 2~
0.567 6 F1 84.96%~95.58%; #)F1/K-F H. |. PPB
43 A 0.422 3. 0.612 6 i1 100%., 225 071F|
SRAP 73 FFRC AL [T ZRABT T LA 7% (C. semi-
serrata) i BEUR 4 DNFEE IS AL ZAEPEVEN A R,
SE LR, FREERT HL 1L PPB 425124 0.217 9~0.356 3.
0.321 7~0.524 8 F1 58.25%~92.72%, ~F-¥{H 7 5l J9
0.307 8. 0.456 3 F1 83.62%. K540 ] SRAP
FRIC XA 2% 5 AN JE R BEE 2 AT Tt
T, GRERH, BRI New Hy 1 295008 1.516 1.
0.274 8 f110.389 9. [Altk, AWFFT g rg Bl 2% %
TRER I AR 8L Z B K, WFKER H
AL 23504 0.222 8 1 0.353 8;  JE B AL 7t
B KCE AR, H AT 0.048 6~0.207 £10.073~
0.288 3, X 5 REMIZER BT TH F B 2 FEPEK
A= B RERPIN R 5 21 A2 A AR R

SRR 10 MECENMEIRTEAR AT T W, SR
KR MR Z N FE, 10 s
s MR 5 R (CV) N 7.87%~52.93%, T}
5 REON 29.36%, A8 SRR LA T /N AR R (C.
meiocarpa). WiiL£L{EiH45(C. chekiangoleosa). &
PG PRI A8 2R (C. reticulata). | KA T 4%
T 45 RN G 9 5% (C. vietnamensis); *F~}J Shannon-
Wiener Z FEVETRECN 2.749 9, FEi ol kT /NR A%
(EESAT 7B a0, R AR ACE 1)
LA FAREMENT & R 7

T2 A L R B 2 A A L IR A e ) 2R
B, A 2X. 3X. 4X. 5x. 6x. 7x Ml 8x, HAZALHrHr
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60m+22sm+8sl27l, & VA S o AR L T8
SR NER 2R, R AR IR S 2 A2
MFEE? SEEERE SR RREE MR 2N
SRR A A T A 2 AR S i RS B v o PR R
BARACT B A% 2 FE RS SR, R AL AR SR B
AN REAT I T A v 25 O TR) R 8 A% 1 S st AR 2 A
MWARRFEE . BT, RUREH EEETHERE A%
PRI Z R, TR SRS L PR
FEZFEMEIAR S, S R HE M BT 56IE

TR TR T A S AR T s, IRAF I 5%
JERER R N AR B AR JR B, 1 v 5 e 4 DR R
R F KV a T B R s e 2, R
e B A i e il o S AT R ORYR L 2, TR — fE
TR A o e o« [FII B B AE — e I I8
6728 5, 9T H PR 2 IR 8 R ) 0 DA S AR 1 i R
TR BN PG ) IR S AE S Y, P AR
FERIER.

3.2 M B RFHERESHWERERR
BN R ) ALY . Nybom[e]
XF 31 R AZHEMIREAT Geit, P Gae N 0.22; 5K1HE
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