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Abstract: This study aimed to further elucidate the genetic diversity and population genetic structure of Camellia
impressinervis, a species with extremely small populations, through the application of genotyping-by-sequencing
(GBS). A total of 56 individuals from four populations distributed across two nature reserves in Guangxi, China, were
subjected to reduced-representation genome sequencing, and comprehensive analyses of genetic diversity and population
genetic structure were conducted. To provide a scientific basis for the genetic conservation and effective protection of this
species. The results were as follows: (1) A total of 4 014 956 high-quality single-nucleotide polymorphism (SNP) loci
were identified across the 56 individuals, with mean Q20 and Q30 values of 98.74% and 95.35% , respectively, and GC
content ranging from 41.70% to 45.67%. (2) The Xialei Longheng population ( CI-LH) exhibited the highest expected
heterozygosity ( H, = 0.201 4), nucleotide diversity (P, =0.211 7) and inbreeding coefficient (F,=0.126 1). In
contrast, the Nonggang Buna population ( CI-BN) demonstrated the lowest observed heterozygosity (H, =0.171 6),
nucleotide diversity (P,;=0.180 3), and inbreeding coefficient ( F,,=—0.023 0). Estimates of gene flow intensity (N,,)
among populations varied between 1.151 3 and 4.557 7, with an average of 2.212 2. (3) Cluster analysis, principal
component analysis, and population genetic structure analysis collectively indicated that the 56 samples of C.
impressinervis could be grouped into four distinct clusters. In conclusion, C. impressinervis exhibits moderate levels of
genetic diversity and genetic differentiation. It is recommended to strengthen in-situ conservation for the CI-BN
population, and when feasible, implement reintroduction to promote population recovery and expansion. Additionally,
enhancing habitat protection and prohibiting on artificial excavation are crucial for maintaining its genetic diversity. The
research results provide a scientific basis for the genetic conservation and effective protection of C. impressinervis.

Key words: Camellia impressinervis, genotyping-by-sequencing ( GBS) , extremely small population species, genetic

diversity, population genetic structure

A W) Z AR T T W A IR Y fE AL, H A R
100 J3NWRh 32 20 gl , Yy R AN AR R 22 T
TEAERA W) 22 A 9t 2R 400 1) O 7 52 iU 0 b 22 0K
HE PSR, U H R AR R R Rl BT
S I B AN S T G T I AR A K A KR
(Wariss et al., 2025) , Y)FP Y515 454 FIZREVETE
HR 324 53 1 B & I )4 #% 1m0 i Ak i e g b
EH RIEIEH (Zhang et al., 2024) . A FAric
SIATAIT Y 35t A% 22 R 4 5 A% 45 R T LA BA A J A
WA SEREAI AR G Z, T R b )3 17 RE ) 1 ik
AT T AR ) b T A% /N R RE ) o RO AT B AE )
Fofr A Bl T 43 A FL A 4 JEL R Ay GO 4 SR s 1
FEFRALRLA K HE (Wang et al., 2024)

Mk 4 4645 ( Camellia impressinervis ) J& T 1L 4%
Bl ( Theaceae ) LI 2% J& 4 46 4% 41 ( Camellia sect.
Chrysantha) , 72" VG 555 1L DX (R R A 40 ( SCRITE
85,1993 ) Ao A T P4 £ 25 Y e N B AR B
HOHAE A, R MRDE vk 2 BV
BHBR K ERME, R L, ek h AR
AR LB (E (9 b 6 (B2 BRI, 1997 ; B SCAF,
2021) , Mbk4s A6 2% 19 88 (O A0 & 3 B S Ak &
Yy, e B2 I 0 5 MBI, #opR o A R

RBAM” o UTSEAE R B AE 4 AL 2% 10 O 1 1 AN B 42
LI i PN AN € ok 1127 Ny s R (O ]
Wil K 2 (0 R, MDDk 46 48 2% © gl i 5 A AR f 4
BRI (IUCN) 1 g i i ) b ( SE38 1° 55, 2017 6L =
M, 2021 ; BRAEAE,2022) , RN FIA T (B K pi
PP ER Y 40 55 ) (I MOl A B R Al A A
18,2021 ), o A AR /NIRRT A A ) £ 4 TR
MR (2011—2015) ) (MO Gy [ 52 4 i vl o
% ,2012) "PARSE R4 AU /N FPRE H AR FD 2 —, 1%
WON T AT RURA

AR K, B — AU P R ((next-generation
sequencing, NGS) [P & JRIE & T AZ TR L
A (single-nucleotide polymorphism, SNP) ) %
R, B W B B R ( genotyping-by-
sequencing, GBS) & —F T NGS A1) SNP Ji
DR B0 7 3 (3K P 48,2021 ) . GBS AR ) DL
YoE KR O T SNP FRic, i WS A
PR 7 91, AR AR R TG TR B, E 2 i) 1z
FH T 38 4% 1 335 1) g S 0 T 4 B DXL 2 S TR 23 A
RGURE o0 B Mg A% Z2 444 53 A1 45 ( Xiong et al.,
2020; Chen et al., 2022), HTHJ, GBS H A M H
T 2R fa A Y e AL Z R b, i, A 2
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FEAFE (2023 ) Xf 5 M58 42 2F (Ardisia violacea ) ) B
AR, EM S5 13D RN ERRG S
REPE D ARG, HL 5 10 18] 9 35 4% 2 AL BE 4 v, A
Felidr 3 A>3t A% Z2 FE VR Y s E, JF IT R AH OC
L/ TSR Ay K BEECE ; Ryu 55 (2019) %)
£1 8t ( Dendrobium nobile ) )15t 1% 22 £V 49 1 0F 5%
SERRW] YA [F] B R B 22 [A)AE e W) e 22 57
HH 18 4~ SNP FFH & KASP( Kompetitive Allele-
Specific PCR) #I £E , Hor 10 ST T X430 A
fil B [ &L, Chen %5 (2022) Xf 3% £ ( Hopea
hainanensis ) B %G ZHEPE AT s R 7 )=
BERFHI ARG N 19.77% , R WA 2 18 1E 24
PR ; Hu 45 (2022) XF = %% £k ( Trigonobalanus
doichangensis ) B 1% ZAEPE T T 45 2R R 6 > =k
RS FE A TR 350 750 1) 35 4% 22 MR oy S5 78 32 35 45 )
b, KAR I B AL 78 S e AR AE i fE 22 ) Bk T i B 2
SRR T T A AR R R R Y S R
M ARG JF 4 T A B RN TR AR
KM

HiE, Mk 4 B2 B BF 9 FZ R PR F
AR SCEE,2025) DG A Rk (BRI %5, 2024) b
FOr (R 55, 2020) 5505 1T, 5 T Mk G AE 2%
JeE A 8 35 4% 22 R M R 08E A% 45 R OF 5 35 /0, SO 2
M (2021) iz F — A M AR /)N B8 48 D1 X (small
single copy,SSC) 1 Bt (45 4 D2 Bl ndhF |
rpl32 .irnL-UAG , CCSA) 0 fa] 28 B E P ) ( simple
sequence repeat, SSR) 7 F A iC BK A 19 J7 1, % M
0k 4 48 45 HE AT 18t f 2 FF P st A% S5 4 43 . H
&, WOTVE 2 BT b 0 B AL A B 5 B, AR
[ I 0 Fofr 5 | 0y i 0 o ) 4, T RE R 5 1 4 A DR T
S B B Ok B 22, PR, TE Rk EAR P AN UK 4
BRI AL ZREPE RN B AL 2540 . it , A BIF 55 1)
HI GBS A, Xt PHIX R AR 4 A fif 56 43 1
IOk G AR5 A il HE AT A7 AL LA | B A SR U
VARG MUDK 46 A6 2% 1Y 35t 4% 22 e T 080 i A 52 15 45
g, SRyl R 1M1 bk <6 A 25 1) 35 4% O A RO 37 0K
WA AR AR A

1 M5 7=
1.1 ##

TE) A MK 4 48 2% BRAT BT A= B 5 A L il
B ARV SR B AR G AR PR AP X (LU ) BRE

PRAP D) AP0 R B HIA X A SRR X (LLT A
PR BRI IX) REET 4 A JEAE (BB 0 5 =
TR 865 m, AKEIR 77 m) , 33t 56 4y Mk 4 1k
AFESL TEIE AR 1, AT MRS AR ARG L
BRAR,EFHRP X RET 3 MRS MR
( Camellia flavida ) ¥ 5h VR R AP RE, MR J& F K
AN R BEALHIRE 73 A TR RER 4R 10~ 16 1
e CREERERRIAIBE 10 m DL b, BERR R4 2 A fidt
H 2 g et it e i A 4891 g 5, o A
KA OB E O TR, FER%E B
T v A W) B A BR 2> ) AT (A BE R A D
R 8 28 20 2 T+ 550 4% Jos 4 18] 19 =5 TR PR 25, 5% i) IR 4
X = Hkut DR (CI-BN) F15F b AR 477 X = 156 i B K
B (CI-LM) J& B 2 [a] i #5254 4.34 km; CI-BN F
T PR AR S A Bl 4E (CI-LH ) J& B 22 18] 1Y B 85
4 20.45 km ; CI-BN F1F 55 R 47 X AR 7S Bl o7 ( CI-
LW) JEREZ 8] AU E B > 20.21 km; CI-LM £ CI-LH
JEREZ 18] 1 5 %S 4 23.58 km; CI-LM Al CI-LW J&
ez a] i BE B o~ 23.03 km; CI-LH A1 CI-LW J& #
Z A B A S A 0.47 km,

1.2 DNA 1REUR X EH 2

ffiF] E.Z.N.A. Tissue DNA kit ( Omega Bio-
Tek ) $EHL 56 17 M ik 4 £ ZE FE AR 3 3 IR B 4 46
ZRFEAS (Y DNA, IR A 19 3505 b i vk 64T A
TEHE EcoR 1§ Nla Il (%) i 41 5 X o1 i 28 40 4 4 119
DNA #E47 XU A , X3R4T 1Y B U0 Fr B — U i B2 A
Zepk P MR IR & @ T W IR G
BEBENLIT B 2= 300 ~500 bp & F P, LAl 2 5 22
V¥ SCRER S AR 5 2R o ZETT I8 ) B s 4 422 P2
W4 Sk, B AT PCR 971, 5 5 i 5 [lumina
HiSeq PE150( Paired-End 150 bp) il ¥,

1.3 [JREF & SNP it &

il 33 Mumina HiSeq PE150 #E47 00 /7 3845 i 4R
PG EE , B FastQC T H X5 i B A5 974
fifi F Trimmomatic v0.36 ( Bolger et al.,2014) , 2K
BRIA S B0 U8 46 1y A0 bl B A L W ED A AR
(reads FHT 6 A~ 3 XF ) AL T i reads (Q20<
20, K B <36 bp), B HH BWA v0.7.12 (Li &
Durbin, 2009 ) ¥ + % 1) reads Wt H} 2| 55 #f
( Camellia sinensis ) 2 2% J& A 41 ( R &< GCA _
013676235.10, https://www. ncbi. nlm. nih. gov/) .
i GATK v4.1.2.0 ( McKenna et al., 2010) £ il
SNP , ZHCNBINSEL, i stacks KA H estacks
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Table 1  Geographical locations and sampling quantities of Camellia impressinervis populations
O RRG THEH e G ik mROh R
. . ; . . Altitude ; . Sampling
No. Population code Sampling site Latitude Longitude Population size .
(m) quantity
TR AP AR S A B A
1 CI-LW Longwei, Banliu Village, 22°43'33"N 106°50'47"E 251 ~150 15
Xialei Nature Reserve
AR XS R B
2 CI-LH Longheng, Banliu Village, 22°43'48"N 106°49'57"E 245 ~200 15
Xialei Nature Reserve
T b PR X =1l Bl At
3 CI-LM Longmidu, Sanlian Station, 22°31'08"N 106°50'22"E 257 ~50 16
Nonggang Nature Reserve
T PR AP X =1 IR
4 CI-BN Buna, Sanlian Station, 22°32'50"N 106°48'37"E 358 ~15 10

Nonggang Nature Reserve

|
==

FEFP HEAT L U8, AT A5 2 155 7T A5 B RO REAR SNP )
4R,
1.4 BEfE ZHEEHTES T

T U85 0 = i SNP 8, AR Veftools
5 Tajima’ D {H H X T4 SNP v 5 3847 T h ik
Ko, 356 F Fr A A7 5, Fl A Stacks v2.59 ( Rochette
et al., 2019) i populations #1551 ZHEE S
B, AHE A 24 A i (expected heterozygosity, H, ) |
S 42 45 FE (observed heterozygosity , H, ) MR Z
FE P ( nucleotide diversity, P, ) fl iT 38 & %k
(inbreeding coefficient, F ) .
1.5 B SRR S

I F 4B 4% (neighbor-joining, NJ) 4t R 4t it
fb 4, F FH %K fF fastSTRUCTURE ( Raj et al.,
2014) #EAT JE BE L5489 43 M, FI T Admixture v1.3.0
( Alexander et al., 2009) X} T 5 A A FEAT DL 7 3R
X AR KA E N 1~9, RGN 28 R HIE
1% 7% ( cross-validation error, CV error) i i€ fc £ K
{8, f#iFH Plink v1.07 ( Chang et al., 2015) 47§
%4343 B (‘principal component analysis, PCA) , Jf
TR o B AR AIE ) i, R T O 2 S A AR,
FH GCTA 4 BEAT 3 2% ¢ F 3 B, 3RAS 9 I A A
IR G HiFE, (] VCFrools 144 4 A B 22 18] /Y
AL 43 16 & %X ( genetic differentiation coefficient,
F), 3R 5 1T 5 5 F I 5% B ((gene flow intensity,
S ML SNP SRR,

[P R ¢ vegan” £ 56 BT A JE BERE AR HE£7 Mantel

=

N, )=

K56, {di FH Spearman J5 i 11 A0 C 280, IR AT &
e LU 36 1 2 M 45 3 6] 9 — BOPE (identity by
descent, IBD) , H T4 A ist 4% BE 25 5 b 35 R 25 19 A4
Kt

2 SR 5

2.1 M FFHiERE
2.1.1 M ¥+ FIFH Hlumina NovaseqTM U
5% 56 By MK 4 825 e 3 10k 35 4 AL 2R AN SR
FEARVEATIN , 45 5 7R & i i Y Clean reads H:A7
1 117 487 878 %, BAAMAEA BBg IEECR 1.64%10° ~
5.90%x10° bp, M J¥ GC & & 4r 4wl K 41.70% ~
45.67% ;I ¥ Ji & Q20 F1 Q30 4~ ¥ i 43 il A
98.74% M1 95.35% ,GC 7 2 fIk H. Q30 &1, A+
A LR AL = 90% , & W PR j Ty, FE AR I 7 o i
BT FERRAL, AR & T2k /T TR 825001,
2.1.2 M HAELRT S R EFA4E L DNA )7
PR3 AT BE Y SNP V45 4 241 912 4>, {2k
X (miss rate) <0.5 F1 MAF =0.05 i 3§ [ 1% € G2
E<0.5, B - bRic 7 fE i b i e Bt TR AR /N
37 % B 351 % ( minimum allele frequency, MAF) =
0.05, = BRARAIAE S5 007 A5, WA e s T30 ], fe &3k
% 4 014 956 R AT E B SNP
2.2 BEBEESHN

U1k 4 A8 25l RV T B EE R (R 2) R,
4 A~ JE W ZE A7 A7 & ST ( number of observed
alleles, A, ) 7 1.358 9 ~2.181 7 2 [a] ; 45 %% 25 {37 i
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JB(number of effective alleles, A, ) £ 1.278 9 ~
1.334 3 Z [l HF A 2 S M50 (1) &R A
0.321 5~0.434 4 Z[a], W25 B (H,) = AR
FEHIR A CI-LM>CI-LW>CI-LH>CI-BN; B2 24 &
¥ (H,) SRR FEHC K R CI-LH>CI-LW>CI-LM>CI-
BN; R H R Z AR (P) mARMUF IR R CI-
LH>CI-LW>CI-LM>CI-BN, CI-LH {22 42 & )&

(H,) AR EZMEE(P,) WE i, B i H (H
FU P (BT BA G 3 00 ] 9 4 T 5 | R N A B AR AL
ORI, T B R, IR RE(F,) M
B FEAK YR R CI-LH>CI-LW >CI-LM > CI-BN , H: f i
3 AR BRI 2E R B M IEAE N TR B —
FREE I 22, Hoh CI-BN 19 3t 58 KUK 5% 1%, CI-LH
149 35 58 RIS Bz 17
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Table 2 Genetic diversity level of Camellia impressinervis populations

WL 25 Aor AL

TR LR

v b MG I'I‘T]IT:A i i B)ing i - 2y vy EY
| s L WREEMER gwgan mmgen BERSHEE EXRN
JERE . Observed Expected Nucleotide Inbreeding
R Number of Number of polymorphism . . . . -
Population . . heterozygosity heterozygosity diversity coefficient
observed alleles effective alleles index (H) (H.) (P) (F.)
(4,) (A) (D ' ‘ ' "
CI-LW 2.054 9 1.334 3 0.430 7 0.172°5 0.201 0 0.211 0 0.123 3
CI-LH 2.019 1 1.333 1 0.434 4 0.171 8 0.201 4 0.2117 0.126 1
CI-LM 2.1817 1.327 2 0.414 6 0.173 1 0.1959 0.205 2 0.103 7
CI-BN 1.358 9 1.278 9 0.3215 0.171 6 0.166 9 0.180 3 -0.023 0
CI-Mean 1.903 6 1.318 4 0.400 3 0.172 2 0.191 3 0.202 0 0.082 5

23 BESURHBMEEREE

H 3% 3 Al R A A st L REL(F,) A
0.0520~0.178 4, ¥1{H ~0.113 1, Hh FH R E
(CI-LH) Fl 5% 5 B oKk & (CI-LM) Z [E] [ F,
(0.052 0) s fik, & & B A (CI-LW) 5 5% = bR
(CI-BN) ZIE Y F (0.178 4) fe i . JE ] Y A5
FiomJE (N, )N 1.151 3~4.557 7, F &P 1E (CI-
LH) F15% 5 e KB (CI-LM) Z 6] i K, K &5 B o7
(CI-LW) #3554 DB (CI-BN) Z 81/ N /N, K
T i M P R N R ) A 2 D) 35 A% R S 1)
BRI E , FH Mantel K 50 (500 G 43, 25 3 (&1 1)
87 M FE 5 R 2 ) 1 8t A I B AN A
A (r=-0.028 57,P=0.625) ,
2.4 BEEEEN

FRAE e /N 1 28 SR UE TR 22 (CV error) i 5E i
FEKAH, 458 (# 2. A) KW 56 0y HE 5 3 B 4 26
B, RGIHLR A fastSTRUCTURE 25 #4) 43 #7
SR (B 2.B) KW, RGBT LLITR B 4 A5 1E
RANERERT 56 4y Mk 4 46 2% B SR 8 BEREAS 9
4 KZERE, TF fastSTRUCTURE 4 44 43 87 v, 24
K=4 I 75 e KB (CI-LM)  FE 5 MIB( CI-BN) |
TR (CLI-LW) M B E (CI-LH) #f & R —
2., E W4 4 B (principal component analysis,

PCA) 45 1 5 2 ¢ # 4L B 1 fastSTRUCTURE (1 43
Mra R—20, 76 PCA =2, TP (CI-LW)
AR ERBETE (CI-LH) R & 7E PCL AT PC2 J7 1]
FAERMMES, RS WHLEE T T &R X,
SRR A (B 3:.A)  RIEEL LRI
Bras R (& 3.B) Al s, F &AL (CI-LW) MR 75
B e ( CI-LH) A bk 4 A6 ASFE f 55 2 06 R AT, 1
J& T 55 5 PR3 DX 5 B B oK B (CL-LM) 5 9% i b
A (CI-BN) [ Mk 4 LA FE R 4 O R, 4%
TR L PN AR A 11 B0 TR 3 AFL AL, U5 B 4 P R A ]
RS R A,

3 W5 &%

3.1 B S

R ZREE Y AN N B AR R B Z R L
(35t 1570 S i, BRI W) TR 1 AR S
BEPA Wit gl A3t AL I AR G AR b gl 25 AR ARG 25
(Salgotra & Chauhan, 2023) , 5% ZHEME 5 Y FhE
I FR S B BE 1 Z IR TR TEAH JEOC &, HoK P s
Pl b % 0 B8 AR Ak 1 BE 7 Bz R A T R R
(BRI ,2009; Pan et al., 2024) . AHF5EE T GBS
HARTHT R, MK 4 AL 2 FE W) Fh K- B 5 3
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Table 3 Genetic differentiation coefficient and gene flow intensities among populations
E)ﬁi CI-LW CI-LH CI-LM CI-BN
Population
CI-LW — 2.458 6 1.521 8 1.1513
CI-LH 0.092 3 — 4.55717 1.6115
CI-LM 0.141 1 0.052 0 — 1.972 2
CI-BN 0.178 4 0.134 3 0.112°5 —
T — FORRITR, T = MB D s R R M R B (F,) s B =M JE R R 2 R EE (N, o
Note: — indicates not calculated. The values in the lower triangle represent the genetic differentiation coefficients ( F,) among

populations; the values in the upper triangle represent the gene flow intensities (N, ) among populations.

=
XY
S

o
vy

°
>

S
>
b
[ ]

#5434k R B Genetic differentiation coefficient (Fy)

=
=
S

10 15 20
HiFEPEE Geographic distance (km)

B1 MIEEESHEESUREB(F,) B
Mantel 1 36 18 55 14 23 #7 &
Fig. 1 Mantel test correlation analysis diagram

of geographical distance and genetic

differentiation coefficient (F)

MWL ZREME (H,=0.191 3) 33X 582t (2021)
BTSSR ARIC ARG 515 Z AR SE SRARIL (H, =
0.210) . [MIpk4: B 1358 1% ZAEPETE B AL 2 2 AH
Wb, BOIR AL (H, = 0.575) (1] B 255,
2025) FF 1 4 46 45 ( Camellia indochinensis : H, =
0.693) (X Lk §, 2020) ., F £ & # %K (C.
pingguoensis: H.=0.557) ( BrF]H-5,2020) .4 4E
Z5(C. petelotii: H,=0.546) ( Li,2020) 254, 21 &
??%1%/3222%‘%(0 debaoensis; H,.=0.060 7)%ﬂ’;§ﬁz
SAEZS(C. mingii: H,=0.060 7 ) (f1iLf5,2022) ,
WAL T[] J A 4 KRS (C. taliensis: H,=0.217 0)
(B #,2021) (ILAS(C. japonica: H,=0.239 0) (Hk
SLAE 2013) CHRTLAL I 4 ( C. chekiangoleosa : H, =

0.285 0) (% H,2023) Syt e ZHMEKFE, —
T B2 W EL A /I | BIST %) A 4 e A A L
A BARM L Z R (ZF B B A, 2002) , SR TTTA
MR R S ZWEIFA T L -8, FL L, 0/
AF 5 UIE S 43 W0 s P b A0 R 2% 42 655 (Zhu et al.
2023) B IEA (SEMEF55,2014) AT RE4E R
WE g Z FEE, RAWE RS 58 G 20
IR 22 18] I 3R T B X B 9 &R, ZEASHF I R, 1M
Jik 4 AE 5% Jo B st A% 22 RE PR A T P S KSR, T RE &
R 1) A= W 2 e M R A 35 A Ak 1 s ) RS AR
Ko TMUBK A 48 25 T 76 48 v S PAD 32 v, A AR A K
H G (RATAEFIT AR | 2012) | T AR B B e Ak A0
i R OWNE ok 8 27 NE R 0B f e 1 I T =PSB LN
RIS MR T 2B, SRR 1,4 ATk
SATTEREWERAE(H,) (0.166 9~0.201 4)
AL Z% 5 B (H,) (0.171 6 ~0.173 1) &
CI-LH>CI-LW>CI-LM>CI-BN fi§#a % = T 5Bk
{6 (CI-LH) Ji B 8t 4 Z AP e, 57 54 IR (CI-
BN) e fif . X — 22 5AR nT B -5 Ja RS BB AH G
R A % 3L, CL-LH J& B8R, SR B i i
200 £, 1fi CI-BN J& B 22 21 1L 435 35 52 | (5% A7
10 AR M Pk & AE% (T Ah) o Jo B RBE 2 st A%
ZRMERZ O ERE Z—, Frankham (1995) 48
B NI DR AR 3 350 6 BE T B A R R KR
RS, CI-BN JE B AT RBZE 7 T 0 3 1) 45 o1 56 ]
REHL %, 2 CI-BN [ H {H (0.166 9) HAK, M
ik AEZR AT AE RB(F,=-0.023 0~0.126 1) 4%
WK, CI-LH JERER F(H 5K, 38 XU B
Tk 4 A6 2% B R B B 3 B Rl o R R AR
FH L ARAP AR ) B B R4 R, WK CI-LH
JERERUBIR, AR TE N R, BT LR 38 AU o 3



34 T | 46 #:

<
Sk
s
wy
ol
s
-
g
5 gl
> S
Q
ok
=
& g
)
b( c
<
O -
=
wy
i
s
) ) , . A . . . .
1 2 3 4 5 6 7 8 9
K {8 K value
K=4 K=3 K=2
B 00 02 04 06 08 1.0 00 02 04 06 0810 00 02 04 06 08 1.0
Cl 1-€
ol
L
(
Cl-! :, 2
( {
—i
——¢HE
e |- H -9
W
( -12
¢ 1
—CIl-LW-6
1 Y
CILW-7
CLTW-
[_g( W
( W-10
¢ 10
waid
LM
Cl-LM-16
— Cl-1.M-
'Cl-1.M-13
Cl-1.M-12
Cl-1.M-7
Cl-1.M-9
Cl-1.M-
SR
CLEM:
Cl-1. M-S
|_-E(:- M-13
Cl-1L.M-2
[ M-
—_—CiiMs
——¢}:
, ESSSSemmm—m 3
=== [ s =3
CI-LW CI-LH CL-LM CI-BN Sh##E Outgroup

A, SEXEIERZERE K (AL B, MUK S LA R TR E LM AT K =2 .3 4 B Mk S AL 25 JEERY fastSTRUCTURE %3¢,
A. Change in CV error value with the change of K value; B. Phylogenetic tree of Camellia impressinervis populations and fastSTRUCTURE

clustering of C. impressinervis populations when K=2, 3, and 4.

2 TXWIEREERE K EHEX(A) REEHFET SNP #RIZH M Ak £ FEF B fastSTRUCTURE %44 (B)
Fig. 2 Variation of CV error value with K values (A) and phylogenetic tree and fastSTRUCTURE
population structure of Camellia impressinervis populations based on SNP markers (B)



1 4] FASZAF  MUbk e L2 1815 22 R R R R 38 A 254 70 A 35

A
®CI-BN @CI-LH @ CI-LM @ CI-LW

PC3 (8.32%)
0.5 0.4 03 -02 -0.1 00 0.1 02 03

02
0.1

00 @

0.1 W=°

i QF
-0 30>2 C’b
SR

'-01 00 01 02 03 04 05 06 07
PCI (12.48%)

CI-LW-10
CI-LH-8
CI-LH-14
CI-LH-S
Cl-LH-4
CI-LH-15
CI-LH-6
CI-LH-13
CI-LH-7
CI-LH-3
CI-LH-2
CI-LH-12
CI-LH-1
CI-LH-11
CI-LH-9
CI-LH-10

®CI-BN @CI-LH @ CI-LM @ CI-LW

A. TSNP ARICHY UK 4 1625 Fo 1 32 L4340 T (PCA) B (PC1 PC2 F1 PC3 4> B F% 12.48% 10.41% F1 8.32% it fE A5 F) 5

B. JE T SNP FRic i Uik 4 AL AR G R BB B R A0HT

A. Principal component analysis (PCA) plot of Camellia impressinervis populations based on SNP markers ( PC1, PC2, and PC3 explain

12.48% , 10.41% , and 8.32% of the genetic variation, respectively) ; B. Relationship heat-map and cluster analysis of Camellia impressinervis

populations based on SNP markers.

3 MBkETEZE PCA BEE (A) FIEEXRAE(B)

Fig. 3 PCA clustering plot (A) and genetic relationship heatmap (B) of Camellia impressinervis
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