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Abstract Camellia fascicularis, as a National Class 1l Key Protected Plant and a wild plant with extremely
small populations in Yunnan Province, scientific guidance is urgently required for its population reconstruction
and conservation. In this study, simplified genome sequencing method using Hyper-seq technology was used to
evaluate and analyze the genetic diversity, population genetic structure and screen core germplasm among 133
accessions collected from three wild populations (Hekou, Mengzi and Maguan) and two ex situ conservation
populations (Kunming Arboretum and Wenshan Arboretum). The results revealed that genetic diversity of C.
fascicularis was high, an average expected heterozygosity (H,) was 0.232 6, an average observed heterozygosity
(H,) was 0.365 9, and an average nucleotide diversity (P) was 0.372 5. The genetic diversity of the ex-situ
conservation populations (KMSMY and WSSMY) was slightly lower than that of the MG population and higher
than those of the MZ and HK populations, but the H,, H, and P, values of both ex-situ conservation populations
did not reach 90% of the species-level benchmark. Genetic structure analysis showed that 133 individuals from
five populations were categorized into four clusters, the MG and KMSMY populations showed more complex

genetic structure and backgrounds. Population genetic differentiation showed that the degree of genetic
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differentiation among populations was very high (¥,=0.410 3). In conclusion, 27 core germplasms were

extracted from 133 germplasms based on genetic distance , which effectively represented the genetic diversity of

C. fascicularis. This study first analyzed the genetic characteristics of C. fascicularis at the genomic-level,

providing crucial theoretical foundations for formulating in situ conservation strategies, optimizing the ex situ

preservation protocols and implementing scientific population reconstruction for this endangered species.
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Table 1 Sampling information and genetic diversity analysis

Tl e FEAS WYAesE PURIE Sy AT R Z FEIE LA FEL
Population Type Sample size H, H, P, F,
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HK ET/EE*EM# 2 0.1423 0.273 4 0.270 5 -0.004 3
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MZ 5 0.206 7 0.349 1 03526 0.006 1
KMSMY TEH R B 50 0.2924 0.443 1 0.4375 0.005 5
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Fig.1 Phylogenetic tree of C. fascicularis individuals

FI 53 BT T A W 25 B 4 AR AT AR 2 [R] 1Y
FGHFR . ERS T (PCA)EE R E/R , PCL PC2
FTPC3 B TRk 4351 R 20.96% . 10.59% #i16.60% ,
Sk 38.15% (K12) . mE4 LR 133K
RHL3 2 FHo , MG FPRE A 734K 5 KMSMY F

° ;‘: @ b}
0.04 | 92%%e o o 0% °
O G Gl
~e e o 9000
-\gé 0 o ® 0. °
HE . . J
lley
| 0041 o
-0.08 s e L
-0.1 0 0.1

SF— T
PCI (20.96%)

F S

PC2 (6.60%)

i

BE R RAE— S, AR 8] 73 A5 % 4 s MG AR )
— MR 5 WSSMY HI HK BhE A R 7E—i&
AR ] 43 A5 38 50100 s MZ R A 1R Bk SR A — 2
(15 NI

T
Population
@ HK
O KMSMY
L4 OMG
oMZ
® WSSMY

o
~
T

[ ]
[ J

o
o
T

-0.1 0 0.1 0.2

B—ERr
PC1 (20.96%)

B2 ZEERFNMEHERS ST

Fig.2 Principal component analysis (PCA) of C. fascicularis individuals
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the different K values of C. fascicularis populations
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Fig.4 Cluster analysis of ex-situ conservation and wild populations of C. fascicularis
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