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Abstract: As a traditional oleaginous resource on Hainan Island, the camellia species predominantly exist as evergreen
trees of small to medium stature. The large-fruit camellia with white flowers is widely distributed across various regions
of Hainan Island. This study conducted a survey and sampling of camellia populations aged 30 years and above across
all municipalities and counties of Hainan Island. Ploidy identification was carried out using flow cytometry and chro-
mosome squashing techniques. The research revealed that among the 23 populations surveyed, 16 were identified as
decaploid and 7 as octoploid, covering 16 municipalities and counties across the island. Decaploid camellia populations
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were found in 12 counties and cities (Danzhou, Lingshui, Qionghai, Wuzhishan, Ding'an, Chengmai, Tunchang, Lingao,
Changjiang, Ledong, Qiongzhong, Baoting), including ancient trees over 100 years old and wild camellia populations in
tropical rainforests, all of which were identified as decaploid. In contrast, the octoploid populations were generally un-
der 60 years of age and traced back to artificial cultivation, with no other ploidy camellia resources found in the sur-
veyed populations. It is evident that the camellia resources on Hainan Island are primarily composed of decaploids and
octoploids, with the decaploids being indigenous to the island and the octoploids, not exceeding 60 years of age, being
introduced from regions such as Guangdong and Vietnam during the 1960s to 1970s. Both types of camellia have dem-
onstrated good adaptability to the growth conditions. Given that decaploid camellia trees have not been found in other
camellia distribution areas, the widespread distribution of decaploid camellias on Hainan Island and the discovery of
decaploid wild camellia populations in tropical rainforests suggest that the decaploid camellia species are indigenous
regional species of Hainan Island, evolved due to unique ecological factors such as the island’s tropical monsoon cli-
mate. The distribution range of the resources spans from 18°3842"N to 19°49'53"N and from 108°51'0"E to

110°29'46"E, at altitudes ranging from 4.17 m to 1090 m.
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Tab. 1 Peak DNA content and ploidy estimation of 23 Camellia populations in Hainan Island

75 IRSY R e U5 PSR E V% B P 1

No. Material code Provenance Fluorescence intensity Ratio Genome/Gb Ploidy
0 CK HRARAW (2 6138 3.88 1.00 2.7300 2%
1 WZSZR-6 Fdg A5 31 100 3.01 4.77 13.0221 10x
2 WZSBG-1 HAg AR E 24293 4.72 3.96 10.8108 8x
3 WZSZH-2 FAR IR 24 921 5.31 4.06 11.0838 8x
4 BTMR-1 L T iy 31383 3.57 4.89 13.3497 10x
5 QZPS-1 B 2 30 027 3.52 4.89 13.3497 10%
6 QZXP-1 BB 24920 6.13 4.06 11.0838 8x
7 TCSP-1 i B A 31 601 3.42 4.85 13.2405 10x
8 BSXS-1 SR 24 006 4.79 3.91 10.6743 8§x
9 LSDLS-4 I NREAT 29233 3.84 4.76 12.9948 10
10 LDJFL-2 IRARIR IS 30 764 3.75 4.72 12.8856 10x
11 DAGL-1 JE TR bR 30 597 3.36 4.69 12.8037 10x
12 CMCS-1 e UKL 31 802 3.71 4.88 13.3224 10x
13 CMIT-1 Mk 30292 3.26 4.65 12.6945 10x
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Tab. 1 Peak DNA content and ploidy estimation of 23 Camellia populations in Hainan Island (continued)
5 Mk G5 R V5 b DGR B CV/% E&IED FEH 2 1
No. Material code Provenance Fluorescence intensity Ratio Genome/Gb Ploidy
14 LGML-1 (= 31 404 2.73 4.82 13.1586 10
15 LGLS-1 I i 7S~ 31550 2.70 4.84 13.2132 10x
16 DZXW-1 AN 245 30 251 3.39 4.64 12.6672 10x
17 DZJL-11 A P A 30 866 2.84 474 12.9402 10x
18 CIBML-1 BT AR AG I 30 106 3.39 4.62 12.6126 10x
19 WNQX-1 T T AiH 24 874 5.36 4.05 11.0565 8x
20 QHHS-1 B2l 31398 3.88 4.82 13.1586 10x
21 QHXL-1 BB 30914 3.37 4.74 12.9402 10x
22 WCHW-1 XEE 24 731 4.84 4.03 11.0019 8x
23 HKLGZ-1 5 1R JGAT 22709 478 3.70 10.1010 8x
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Fig. 2 Chromosomal fluorescence staining
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Tab. 2  Geographical distribution and population characteristics of Camellia
v b . . S JATYE BE 5%k = s i A '62?, ﬂ:J
opuiation Longitude/E  Latitude/N  Altitude/m g Annual pre- enter plan esource Ploidy
point Temperature/'C cipitation/mm age type
BT 110°28'54" 19°35'4" 90.00 24.0 2000.4 100+ B 10x
BifE 21l 110°1820" 19°5'18" 82.00 25.3 2072.0 590+ EE:) 10x
BB 110°29'46" 19°25'41" 56.15 25.3 2072.0 100+ Y 10x
Vo 110°0'46" 19°38'6" 72.26 24.2 1938.1 100+ g} 10x
sk 110°1'0" 19°34'6" 97.46 24.2 1938.1 100+ M 10x
QINEY IS 109°58'39" 19°19'46" 205.80 24.4 2360.5 100+ R 10x
If 25 & 109°48'45" 19°49'53" 71.76 23.2 1417.8 100+ Y 10x
[ =aa] 109°49'41" 19°46'15" 90.00 232 1417.8 100+ Ml 10x
PSS 109°20749"  19°40'22" 4.17 23.5 1815.0 280+ Eg: 10x
A PH A 109°20"29" 19°40'3" 16.07 23.5 1815.0 130+ g} 10x
EE IS 109°27'5" 18°39'12"  1090.00 22.4 1856.2 100+ P A 10x
By ik e 109°55'17"  19°1233" 347.74 22.8 2444.0 100+ R 10x
IR MG IS 108°51'0" 18°44'12" 910.24 24.2 1345.4 50+ Ml 10x
E VT A A U4 109°7'33" 19°16'35" 370.00 24.9 1130.3 70+ 5| fp 10%
5= B B 109°30'14" 18°38'42" 971.60 22.4 1690.0 50+ Y 10x
N REAl 109°52'7" 18°43'27" 998.40 24.8 1074.1 40+ Y 10x
KB 110°41'34" 19°30'46" 163.50 23.9 1846.2 50+ 51 Hp 8x
my/B RS 110°14'5" 19°43'52" 158.30 23.7 2044.9 60+ 51 fp 8x
b 47K 109°32'18”  19°1233" 348.70 24.5 1967.7 40+ 51 8x
AR A 109°29726" 18°39'43" 760.10 243 1856.2 50+ 51 fp 8x
AR IR E 109°26'53”  18°41'53" 791.60 24.4 1856.2 50+ 5| fp 8x
T 109°56'37" 19°12721" 345.50 22.8 2444.0 40+ 5| Fp 8x
H T 110°9'43" 18°38'11" 142.90 25.3 2086.1 30+ 51 Hh 8x
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Fig. 3 Distribution map of decaploid Camellia resources on Hainan island [Drawing No. GS(2020)4619]
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A: Qionghai Zhongjiu Ancient Tree Camellia; B: Danzhou Xingwen Ancient Tree Camellia; C: Wuzhishan Zharong Wild Camellia.
D1: Wild tea oil leaves; D2: Wild tea oil fruits; D3: Wild tea oil seeds.
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Fig. 4 Decaploid ancient trees and wild Camellia resources in Hainan
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