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(1. MOl B 2 BT B o ARk W5 T, i B P

650224; 2. Fg UMl R A7 MR Be, 11958 B At 210037;

3.z WA B /INRIRE B AR R 5 R D S, R E R A B RIS, R R 6502015
4. MO A E R SRR R SR SR, mf B 650224)

FEE: I H ddRAD-seq I 5 AR5 I Ak 5 o8 6 1) 3ok A 20 E 1 S5 a8t AL 45 40, TR BRI A D7 o, Sy L
TG A AP R FE R ] U3 5 | R B (AR 2 AR 0 . B o2 45 SR, Dl i RS 78 R KT b B B e Z R
(H=0.226 7+0.002; 7=0.241 0+0.003 2) , J& B [i1] 1Y) 352 % 53 A AL T 45 K- (F1=0.062 6) . AMOVA 43 Hr 3= 1], &
WAL AR SR 98.42% AR S5 F R HEIN, JaRE (] A A48 AN 1 1.58%. WL 24 A B2 AN ER 44 45 B 4357 24 0.163 6+
0.002 F1 0.226 7+0.002, JERENITAE ZEL (Fig) M 0.222 0+£0.022 2, i R BEX R B 24 & F s . B M e i,
6 AN FEREAT IR 2 A JEHE, R HA A (98.8% ) 1% 2 Vi W . 7 30T 101 1 #E A ol e, J0 ok ek S 1) 200 R /N
(N TEFFZE P, 3124 1000 4FE . 34 BS e B R R REACE L, BOR 8 (e 2R, E— e i e
FAFH AV ) 850 38045 A0 /K7 Hh 45, A5 728 S R BORIE TR BE Y. i T3 vk S R Be 28 4k, B m -
NI Bl (R lie . SRSt 2 15 45 ) 5 3500 ek S 190 24 A2 PR 5T 28 A A, o8 A2 00 b T A v 114 2 4 XU
X2 WAL e A A0 A 0 0 2, R ST SRR AN DT LU RO TR s A T8 BRI SR, 1E
P RN FE RIS (1 ) B 2 37 HL 3t A 20 1, 0006F I8 T RS 1) BRI B2 0 T 2 ) R AT A 2 1 3 L

KRR P ALRD; AN R A AR ), 5% 2R AR A Al R ShAS; 1A D

FEISDXS:868521 XEAARERS: A

W £t BY ( Rhododendron hemsleyanum) At B
J& (Rhododendron) & S A YY), J& v B R A3 W Fh, 5%
A F U4 g 8 ik $ 1300 m LAF A9 A g v
B SR A R RE R . IZ A R AL A R AR e
e TALTL, M KA RDE, Seumalide, B ERR 0
W, DGR, W48 B R RS, R ELIT &0 T UL
WL AEAE ) . 388 3k X R A T s b i S AT g A A
DX B 4 TR A 0 R 3, A AT 163 1k, JEBF
/b GEAIL FAE AE 1 PR W s/ N AR RE ) .
A S5 SRR A, o3 AT M R 2 a0 A A AR R
B, A R RIS M, 32 2 IR E IR A
H g5 ™. H A, B FE RS 7 LA I il sk s e
TH %, THTIG 5 B s 1) 248 JRURS: . IR 0, 0 e G 2
A B HINFRAEE BT A2 AT (plant species with extremely
small populations, PSESP) 21, £ # The Red List of

s H#A:2021-06-04;  $%5% HHEA:2021-11-17;

X EHS:0258-7971(2022)04—-0859-11

Rhododendrons 1 [E & S5 A9 52 BB b 44 5% )
H1) A # f& ) F ( Critically Endangered, CR) B4, JF Ji&
P A RS PR RO DR B F 57 38 72 JE B

W YR AL 2R Fs AL 454, 2Rk A
b A 5T B R S0 35 A PR Y BRI S, 2
T R AP it 1 i B S 1R 0L Bl 4 2B W)
SRR B & R R W 5E 3, iR AR Z
BB B A5 DR 2R B 24, kg FH 2] ot o
E L BERAE ZREE 0T o st B R DL SGHE
Btk 5% 46 5 T UL Horp, B IR 2 A8k (single
nucleotide polymorphism, SNP) 43 F 45 it B A £ &
PEGL B 2 o T A AR PR R
DNy 30 vy A R A 0T R SR A RS (R,
cyanocarpum) 21 FERFEES (R. sinofalconeri) '3 4§
RS B PR B IR AR 2 5 . ARG SR FH PR

4% i hiy H #3: 2022-05-10

W08 b E AR FEARMIF L 45 2% £ 0% 4 (CAFYBB2019ZB007) ; 2E 28 FRE 0 A ) 2 BEE 2 S5 3EA5 35 H (2019HI2096001006) ; 25
BT A" (YNWR-QNBJI-2019-010, YNWR-QNBJ-2018-174).
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= BEEE: D #(1979-), B, IR, BB R, FEOF N N A AR Y R SR B3 5 i85 Z8£ 1. E-mail: horscience@163.com.
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PE XU DI A7 5 I 5 ( double digest restriction-site
associated DNA scquencing, ddRAD-seq) 4 R F &
SNP i i AL G HOR A AR T 5 A F R
e LS AR A 1 22 A s U517, ] UM AT A
P CELAGARRE L i) a7 10 Y 4 5k DX 2 31 LN 42
fii K B9 SNPUSL R Dy £ DNA JZ i _EAF 5 i i
FEHS Y35 1% SR AL E 905 BALAL. DLUR /R X
YIFP i 1% Z2 FEPE KT RS AR 454, T R i ik
3 52, IR HE R A o A B A, LA Sy O P A Y
oI5 B R A0 AR 4P R0 o3 A B i R R R AR 1Y
HIBK .

1 #¥ERZE

1.1 RIEARE XU AL S AR 2 A7 i R AU
(1 5 AN ERE, DL gk JE LA bel [ kA 51 R 1
AN JERESEAT RAE (2 1), 5 BB MR ) B e
FRAE IS T4 [l 5256 % S5 7620 °C UKAE P ARAE. B
fits oA B HG PR A8 A 2 1) R B AN O v, R AR 1
AL R S D B (RE AR [E] B 1 ~ 1.96 m) 201,
1.2 DNARELFN ddRAD XX EME HIEN4
DNA $ICR A 75 ke 8 = AR (CTAB) 21,
K H 1.2 % (B GE I L VKR DNA (9 58 B 1,
QUBIT 3.0 28 S SGE R & DNA 1R BEFISGRE.
ddRAD SCJEHE ZE44K HR Peterson 25114 1) Jr e if
1. % DNA J5 % i B 2 10 ng/uL, ] EcoR 1 il
Mse T WifpfiiifE 37 °C N RLL S h, 285 7E PCR [
FHRZ 65 °C, {54 20 min {61 il 22 75 . 7 4 b 5 [
£ 12 C J5 A T4 #H: ML (NEB), 7 16 C
TS 4 h, FILE 65 °C T N 20 min fiff B KT, f
J& 12 C AR, Y ERIR S, H 1.2% M3
BRI h AT 40 25, FHE Il 300 ~ 500 bp 14 X 35k
TR W% S 5 gel extraction kit (Omega Inc., USA)

Ml Be. H alifl =yt 47 PCR 47 18 = Tk
F| H Tllumina HiSeq X-ten *F- 5 #£47 150 bp X il
JF (A REAR =2 K29 0.5 Gb %4 ) . DNA $2 JiURI
ddRAD-seq 3C % i # b $E B A= W RH AT FRA 7] 58
JCH T,

1.3 SNP#£#E FIH Stacks v.2.0 4b 3 ddRAD il
P 85 2223), 1 el i process_radtags BT T AL
P g, R R R B (raw data) IR B DA KO
A rad BIPRZEIT ). fi FH ustacks BT BRLRE S £ 4
HEAT cluster LI L £, B4 — RN I IR
IR EER A FLAE BC R & BE A RO BLR 51 AR
BF ok, T2 R loci(Z 015 % , -min depth of coverage
required to create a stack (m): 2; -max distance
allowed between stacks (M): 2; -max distance allowed
to align secondary reads to primary stacks: 4; -max
number of stacks allowed per de movo locus: 3;
-minimum alignment length: 0.8; -model type: SNP,
-alpha significance level for model: 0.01). fiff
cstacks 15 B T A AR B AR 19 loci {7 £ A I 1k
catalogs, ZHUERIN . iz 1T sstacks FEHUEL BAFE Y loci
L X % catalog {7 45, , 15 2| £ 5 1Y SNP, allele F1
tags 17 J&.. i H population # e #E4T SNP [ calling
(Z %% % , -min number of populations a locus must
be present in to process a locus(r): 6; -min percentage
of individuals in a population required to process a
locus for that population(p): 0.75; -max observed
heterozygosity required to process a nucleotide site at
a locus: 0.6; -min minor allele frequency required to
process a nucleotide site at a locus: 0.01). B T [A]
— B ¥ 5 b KN [ i A SNPs BE B BT, A7 TR
PSR Y 2 B P4 I G, DR ) T o g AR
(--write_random_snp) 7E &5/~ o7 & b Bl AL E B — A~

R 1 ORAHESHIREMER

Tab. 1 Collection sites information of R. hemsleyanum

Giiics R4 HEA G 495 sty 3/m
RUINS"7 GXP 14 103°37'44.9"E 29°57'88.6"N 1191
W3 HZP 16 103°38'18.2"E 29°56'35.5"N 1193
VRG] SSG 19 103°37'11.1"E 29°55'88.8"N 1210
JSRNIE XXS 7 103°37'16.9"E 29°57'81.8"N 1390
KEFE ZLP 16 103°36'63.9"E 29°57'16.6"N 1449
FE ) el ZWY 6 103°35'63.0"E 29°57'38.2"N 800




944 % TR S5, JET SNP 20 TARIC I ok ML B i AL R AE 20 #r 861

SNP I TRk iy 43 24230,
14 HESH
1L4.1 #mtksHuembatEmaotr i
veftool v.0.1.15 144 Tajima’s D {129, ) 95% A&
15 IXTA] (—1.082 ~ 2.039) %] 3145 (1 SNP #E47 i
G5 270 a2 B i 30 B K/ EA 3 000 bp. Fl
H Stacks # 4B populations A5 He 1158 15 15 2 #E%
SR, R A G B (H) WS ZR G (H,) .
R ZFEVE () . AR %50 1 K4 H (Private) F
LA R HL(Fig) % . {811 PGDSpider v.2.1.1.5 #4745
K T IR 225y Brisl.

FIH Arlequin v.3.5.2 X 4#9 AMOVA (analysis
of molecular variance) 1% 3t 21 X} 3 896 > SNPs #f
115305 22500, TH R I RS B i % 28 5
SRR, Ak B AR ] BN 9 352 % Ak R B (Fgp) . TH
i MEGA-X 4 B0 R 48 5 1 1] 1) 35 4% #E 25 i 47
NJ ( neighbor joining) % 25 43 #7 . F| A Structure
v2.3.5 BB X BT SRR T RS Hr. 1B
WHlE Alpha B /A5G TR & B AL AR Fop B AYAH
o A5 K DRI Y, burn-in IK BR 50000,
MCMC 3% % ¥ £ 100 000. ¥ B REARCH (K) EH N
1 ~ 10, FEE 725 10 K. FIH Structure Harvester
1E 2% K 4 B2( http://taylor0.biology.ucla.edu/structu
reHarvester/) , R 4 AK FUH 1) 73 A1 8 7 5 fF: K {H
AL FIH Plink v.1.9 #47 E 53534 (PCA) BY,
il R v.3.6.11 ggplot2 i 4743 Hr 4l R i wl #iAk,
B SRR A LA 4544
1.4.2  Stairway Plot 4 JIl ## # 20 &5 J7 £ il ad
7 easySFS (https://github.com/isaacovercast/easySFS)
%45 VCF 4 il SNP #ii i (SFS) #% =X, H Stairway
Plot v.2.105361 )it 47 3 s i BEHIL I 67% 1147 8,

WA ZORRE RN (N, Bl [R] 9 A8 Ak © A WFTR R
BH R RS S 40 1 T AR B ] 33 7F 10 @ 247, A0
A5 (R. ponticum) B PGy 1 28 FF AL 45 5L 2 75 %2
10 a, LA K Liu S50 FEA 400 05 S AT B 04 e e sh A D
S R IR, A EAE 10, 20, 30 a B 5 3 AHA
OS8R R . KR4 Yoichi %5 B8 (B 5%, v W AL Y
(R. Weyrichii) & 7F 3 30 1.581x107%. A I, 4% it
FERG AR E R 10 a, 8RB E N 1.581x107°.

2 BR5HH

2.1 ddRAD Ml F 5#E4AE % ddRAD W )F,

78 AN A Y AR AR LR AT I £ A i 89.57 Gb. 48
il process_radtags #5552 7 51 LA & TG rad
W75, SHAEEE T 87.04 Gb ITE VEE R T F
— 43 M. fifi ] ustacks A5 B Xk B RE 5 8P 2R AT
cluster B2 DA K =, L3545 11477 344 4> loci. fifi
FH cstacks LUK BT A A SRAR 09 loci & IF, 5L
ST BCBRIA, 2155 10603 712 4 catalog 17 5. iB1T
popolation A HL X} HAT SNP v o5 #4707 %, Fe kA5
3896 1~ SNP i 5 (BEAMz 5 B HLIZESE — 1~ SNP).
22 BHESHMEMBEELEHSHT 4 Tajima’ D
(BN AR A1) SNP HEAT rh i 45 56, 32 36 M 1) o7 1
12 429 4~ Wy FhoK - L JEF e A L 05 /%) Tajima® D
BB R 0.478 9, Ui WM A 457 FE KU # A% (Tajima’
D > 0)3), I 5 AT R 2 W £ 4 F o0 A IX 0B A
IRBEARL, o2 3 i e i ) e o — Fp e ol 2 I
FBEE— L BT S 20 IR 5 SEPTAT A A ¥ 2 T 4
B SNP 14T,

2B T WAL BY 6 AN T RE R 81 2R

S SRR EREE (H) METRZ
BEME () S 2 (E 43 3 A 0.226 7+0.002 Fil 0.241 0+

®2 ORMHAESMFEEE SHE SR

Tab.2 Population genetic statistics of R. hemsleyanum

LR T LRI WL Z5 £33 LUEEECSE Bt ek SR
GXP 46 0.181 5+0.003 0 0.222 1+0.003 0 0.232 7+0.003 1 0.147 6+0.021 8
HZP 11 0.126 240.002 6 0.235 8+0.003 3 0.246 7+0.003 5 0.357 5+0.030 4
SSG 15 0.129 5+0.002 3 0.240 9+0.002 8 0.250 4+0.002 9 0.381740.028 7
XXS 1 0.193 6+0.003 4 0.222 2+0.002 9 0.242 3+0.003 2 0.121440.0123
ZLP 17 0.1919+0.002 8 0.236 4+0.002 6 0.2459+0.002 7 0.170 8+0.028 1
ZWY 4 0.158 8+0.003 4 0.202 8+0.003 2 0.228 0+0.003 6 0.153 1£0.012 0
FIE 16 0.163 60.002 9 0.226 70.003 0 0.241 0£0.003 2 0.222 040.022 2
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0.0032. H v, SSG J& Bf 15t 1% £ #F 1% & & (He=
0.240 9+0.002 8, 7=0.250 4+0.0029) , ZWY J& F¥f (1)
1815 22 FE M B AR ( H,=0.202 8+£0.003 2, 7=0.228 0+
0.003 6) . FiHENLIN 2% 5 BE (H,) ¥/ T B 2 &
JE(H,) , F2{H 5 51 4 0.163 6£0.002 F1 0.226 7+
0.002. 4% J& B h ¥ KA S AL 348 16.
JERENVLZE R B (Fig) F¥IME R 0.222 0£0.022 2, 4
RIEAE, RUIHA 28 & ok, ai G 1), A 7E

=3

—EFEEN A 3C BT AL

JoE ) 9 35 45 R B Ol 0.28 ~ 3.29, P {H K
1.786 (3 3), BRI S L /L R B (Fgr) 4 0.036 5 ~
0.114 8, SEXI{E A 0.062 6( % 3), Ja E A] Y 15t 1%
L Ab T 45 7K (0.05<Fgp<0.15) . X — g8 1
ST M SR (3R 4), F 98.42% (i 5 748
SRR SRR, JE R AR A AR R 1.58%,
TR AL LA, BER AR AN

RATALREMEFEIRIER IR LR H (For (B, EXBLLLL) FMRRERS RIHLLIUAT)

Tab.3 Genetic distances (Fgr, above diagonal) and geographic distances (DR, below diagonal)

between R. hemsleyanum populations

Giiyics GXP HZP SSG XXS ZLP ZWY
GXP 0.0524 0.045 4 0.086 0 0.0439 0.1148
HZP 1.84 0.0394 0.065 4 0.036 5 0.0816
SSG 2.25 1.16 0.0575 0.036 5 0.060 8
XXS 3.29 2.03 1.05 0.0570 0.1020
ZLP 1.12 1.74 1.49 243 0.0592
ZWY 0.28 1.90 2.15 3.17 0.89
4 EAMHESH S FHE (AMOVA) 2147
Tab. 4 Analysis of molecular variance (AMOVA) in the wild populations of R. hemsleyanum
A SR F H ST 2% AR S oy AR5 H/%
JeE A TE] 5 1.938 0.006 9 1.58
JEREN 150 65.966 0.444 5 98.42
it 155 67.904 0.4514

HF SNP 15 B.i#4T Structure 2387, i Structure
Harvest 2 {44 LI E5 R B, Y K=2 BF, AK 81
e RAE (1), FRBA P ES 78 >S4 AR Y i
BRRBHBON 2. 7£ K2 WHE R T, 52600
BRRAMA ST LB R 2 LB (Q) (] 2), GXP

100 | AK=mean(|L"(K)|)/sd(L(K))
80 |

60 |

AK

40 1

20

1
Fig. 1

E T Structure 7 TH K5 AK T (k5%
Trend of K and AK based on Structure analysis

JERER MIEHET (&), HZP, SSG. XXS. ZLP,
M ZWY JERER MR (Z065). % ZLP(1 %) f&
FEP B D BANRCE L 1. 2%) T8 T A R 28 8
(0<0.6), 98.8% ML IRAATE R 15 A

PCA B 458 (A 3) 5 Structure 45 5 — 34,
H 2 A W il A b o3 O] i R T AR AR B AR AR 1
54.20% Fi1 40.44%, 78 NSAMEAR EL 5 AR
ZK(cluster), GXP JEHHR 14 ™ MEE—(cluster T ),
3 [ HZP. SSG. XXS. ZLP, ZWY J& #1914
BhE] s AR SR 2O R, ) F3Rh 5 — A4l
(cluster I1 ). A/ HTHh 6 B FEIZ A B2 (K 4),
AR P X201 285 0,3 BH g ek B HLAT I A Ak 1Y
FEIRGEF .
2.3 ThEEHEH LS Stairway plot HE T SNP
T (SFS) i Wb (0 25 SR 2 W (/&1 5), I e k78 e
4 17 s s i) 5 LR 3B 3 & 214 kaBP (kaBP, kilion-
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AR FET SNP Z3ThRiC A P AL RS 8 AL R AE 7 A 863
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2 EF SNPHRICH) K=2 B AL BB RO BB 1R 454
Fig. 2 Genetic structure of R. hemsleyanum population at K=2 based on SNP markers
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Fig.3 PCA of 78 R. hemsleyanum individuals
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Fig. 4 UPGMA clustering of six R. hemsleyanum populations
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Fig. 5 Demographic history of R. hemsleyanum lineages by Stairway plot (95% confidence interval is indicated by thin grey lines)
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19075 /> & 100 kaBP, AP ET#i (1 ~ 0.1 maBP)
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I L Y B A A5 R E LRE S  ak, 3k B ROk 1Y
6.87 fiF (N=131 x 10°), SR B M i /b, T AR UK Y]
VK % 1] ( Last Glacial Maximum, LGM) (26.5 ~ 19.0

kaBP) LA K vk 1 45 3 )5 6 487 1 (11.7 kaBP) $574E

TR, HEIKZ) 1000 4.
3 iFig

31 BEMBEESEMEREESME  HIRYRT
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SRy Wyl R 1) Wi e ) A A 1 A A7 IR
BHEATA PR 6 0L i ist i ZFEE K S
HEF R, LB Yo A XY MR
AR S AR T s A 2 R R A OG- iR
B, tH Tt AR S AR R AC W SR A, o3 A iz B Rh
15 A% Z2 M T b 3 O3 A B A R A RS )
Fpla2-431) 5 ROAKE AR L, ARASFE D AE PP oK 2
A R BB AL 2 RE PRI X XA SNP 43 b
R UL, AR Z M (o) B R fF IR £
FEPE AR AR AR IS), AT 5T 25 SRR W, AR AR fe pi
ol gz ot S 1 35t 1% 22 FE M (H,=0.226 7+0.002; 7=
0.241 0+0.003 2) 7K *F- 5 [A] 4 J§ ddRAD-seq £ R
W53 5% 22 FE A () REASRE ) A LU AR R 5 05, Gn % 46
£ it ( Dendrobium densiflorum) (7=0.1056) 461}l
F 2% (Geodorum densiflorum) (7=0.0359) 161 Viola
uliginosa (7=0.044 0) 7 % 5 [&] J& Y F0 A0 L, #1HS
J& W P i 352 AL 22 R R A kA TR AR R 25 57, X
AIRER T AR A PR AR BE 7K . AN R FRRE R/
Wy Tl R o R ) AR, A BT W B R 0 R BE RS
) 470 s SR A S (H,=0.067 5) 121 S bR A RS (H =
0.1856) 131 KA £t Y (R. Longipedicellatum) ( H.=
0.5610) . K £t B (R. protistum var. giganteum)
(H=0.602 0) 1481 55l n-# B (938 4% 2 M4k T v
KT, Hh, ZWY JEREAVE RS BEIK, 75 6 M
st i Z R, (HJE AR s % — U 284k
RN, ZWY JERHR R BA & Wi fe 21
(H,=0.202 8+0.003 2, 7=0.228 0£0.003 6) , 136 j% &
JEREIR R OC R B0 . NBHL = 0 f BE o dr, £ |
(35t 1% Z FE P AR B B M S N e I M F &
(5t A% 0 RV ). AL RS 54T Z TR 4ERE, 2
RHEF R ERIMEL A REBEM LR,
S JE AR R 2 AR L KA AR, i A AR
e A8 HLH EAG N B HUSE A B 1 A ) 27 e 1 144 49,
AR U i S N 3k B A AR Y
1% Z KT Ik A RS A AR R UL 2% G B (H =
0.163 6+0.002 0) ¥ /)N T 9] B 7% & FiF ( H,=0.226 7+
0.0020), LI A& F kR (Fig > 0), BEARE] R4 G
REOE, FAE—E BRI 5L, RUIA SR I B ik i
AR ALV 1 2% 7 i B

A% Al R B (Fgr) 2 i 15t 55 57 5 RUBUR AN
()R A ] AL R B 1 8 AR 0L ZEAR B ST, 6 U
Wt B FE A E) A 35 A% A 1k R A (Fer) XA N
0.062 6(% 3), T EEAM L B Z 141 (0.05 ~ 0.15)B1,

ST ARRRREAN R . 3 PR 5 M R (B st A% AR 1 2
B DR 2R B2, AE Y A0 A 1] 1) 5 DR O ol = R i A
3 RN 115 8 A S B0 531 3k - o S B A B A
TRESA A8 F 06 JE 1l L LR 2 40T (0.28 ~ 3.29 km),
LHL RGN F, ARG K B AU (Bombus
sp.) FEABKIEEEMIEES]. ML, BEMK
R SRS AL 7 SACT FURRAA, RGeS 0 H: i 25 B
W5 A5k B Ok 7, HIHFh /N, 3% B, X
WCHL, 24 E A2 32F A [ b R i) 55 DXL A2 i, W g 23 HIKTH
W3 A 35 ™ E AR AL B AS RS2 I, A B T4y
TR E, 7E— R B3GR T RERXT R AR 1Y
T 7 P 5354, 3 S A B a5t A A A K S AS R
TR AL Bl AR RS Y 6 AR R — AN 2B e
1T AMOVA 431 & B, J& B P4 RN B 8] 22 77 A S
EW AR S, BN AR R K T A, 5 Liu
SEF ] ddRAD-seq BEAR A7 i R ALHS 4 4> Ja
] 3545 43k (Fgp=0.031 4 ~ 0.045 2) B 45 B —F. ix
HE— LR T 248 A R AR Y T 5 A0 A5 0 S5 R
P, TR N AL AR S KT 38 T R ) agt A AR S
Y RS i i v e s =B tig [ 2 =
FEUR Y SERE I, B E T REAR AR e,
2543 M, Structure 43 B K PCA 4387 34 52 F¢ i 1
FERGFEAA T AN S 18t A5 20 43 389 T 9 B — S, 1 2 2L
EER i (i G N A ey e S R Ay e T |
AL/ AL 3K (Fr=0.068 5) , LA K AE B 45 E Al
P A TE R LA . N SR, A HE 4 o s [1)
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Genetic characteristics of Rhododendron hemsleyanum
based on SNP molecular markers

CAO Yu-rong'?, MA Yong-peng®, ZHANG Xiu-jiao'?, LIU Xiong-fang', LIU De-tuan?,
ZHANG Yao', LI Zheng-hong', MA Hong!#**
(1. Institute of High Forest Science, Chinese Academy of Forestry, Kunming 650224, Yunnan, China;
2. College of Forestry, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;
3. Yunnan Key Laboratory for Integrative Conservation of Plant Species with Extremely Small Populations, Kunming
Institute of Botany, Chinese Academy of Sciences, Kunming 650201, Yunnan, China;
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Kunming 650224, Yunnan, China)

Abstract: The genetic diversity and genetic structure of Rhododendron hemsleyanum were analyzed, and the
evolutionary history of the population was discussed, so as to provide scientific basis for the protection and
utilization of its germplasm resources and the reintroduction. The genetic diversity was high at the population level
(H.=0.226 7+£0.002; 7=0.2410+0.003 2).The genetic differentiation among populations was moderate (Fgr=
0.062 6). AMOVA analysis showed that 98.42% of the total genetic variation existed within populations, and only
1.58% existed among populations. The observed heterozygosity and expected heterozygosity were 0.163 6+0.002 0
and 0.226 7+0.002 0, respectively, and the inbreeding coefficient (Fig) was 0.222 0+0.0222. All populations
showed heterozygosity loss. Cluster analysis revealed that the six populations could be classified into two groups,
and most individuals (98.8%) had clear pedigree. During the recent evolutionary period, the effective population
size (N,) continued to decline until about 1 000 years. R. hemsleyanum was rich in genetic diversity in both species
and population aspects, and had potential for further selection and breeding utilization. The level of genetic
differentiation was medium, and the genetic variation mainly existed within the population. Due to the changes of
climate and environment during the last glacial period, coupled with human activities (tourism development,
infrastructure construction, etc.), the living environment gradually deteriorated, making the species face a high risk
of extinction. From the perspective of conservation of this critically endangered plant, it is necessary to establish a
natural conservation area for effective protection as soon as possible, and at the same time to strengthen the study
of artificial breeding technology, so as to expand the population size and maintain its genetic diversity, which is of
great significance to the population recovery, development and utilization of R. hemsleyanum.

Key words: Rhododendron hemsleyanum; PSESP; genetic diversity; genetic structure; population historical
dynamics; reintroduction



