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- BRIRE -

KITWIEH AR XITHR R (GRM)IER DL
O, F R BB s

Wb TR R bk SRS AR AR, HEHE 056038; 4 Rk Kbk % 5 X B AR 258, T 510642

WE  KATILE(Taihangia) & 71 T AT WL B SRR A TR, & 1R CRATIE(T. rupestris)) 278 Ff (RAT LR AL F(T.
rupestris var. rupestris) 5 4 & K47 1E(T. rupestris var. ciliate)). R0, X24N28FR K> 23067 MAFESL, HiZ@ s b
WK ER . SRR RGO AR H T B T KATIE B RGUKER, 455 5 A )k 500 122 8 A Y 3o A AT ) g AT 4
Wr. ZERERY, KITHERRINFERE LR R, KT EME B RIR IR R, SR % BOL K r hhr .
S A 1) B4 TR W, AT AL S 7E b - S S 320 S BT IR 39 202,61 0% 4R BT TR 4R 404k, 28 ol phy 3548 284332 1) 9 431k
W T FRATEE R E . 456 ARAT WL R BAE AN [RLh o B 3 A B 5 58, A DRORAT LU R BETE b 3 5 B 37t 34 ) g ek e
F AT AR KR AL T RAT AL B A F RS R 47 k. B AEE ARG T 0 KAT 18 B R YE AL T S R, 1Lk

% T HE LA 22 AR R A 1 T Bt T S

X obEE, RN, kR, KATIERE, KITIL, RGRAIERA 2
Mk, =R, A, k8 (2024). K47 I AR AT 16 8 G AR R 1k, M4k 59, 763-773.

LU b A= WD 22 R 1 SR 3R A AR 2 S T I
KVEM EE N K2 —(Hughes and Atchison, 2015;
Ding et al., 2020). FEE hHF =, KELEWEREED
T IR, sl 7 ARZ I H IO W FiR B
L AR B T ] BEAEAR KRR BE B AR 1 Ll b R () 1
s3r4k(Zhou et al., 2013; Yu et al., 2014; Zhang et al.,
2014; Ye et al., 2019; Ding et al., 2020), {H {2 FHH
F 7R FB 23 Ll 2R 1) 2 AR PR TR BORT e Ll A RE T
KEANK, T2 Bl A N 8] 1F 252 € A 2 (Favre et
al., 2016). [k, xR E L RHE I R IR IT, XT
Foe Al Jy se AT IR AN HINT, A7 BT BRAR L SS 2 R
PERI SR . SRTT, AHSCHT SR 2 ARt T E P R L X,
Xof r ] FG R DXL S 22 A D SR AR AP A R A
Ao DR, 6P R LU X DAAR R L X AR )RR TT R T 5T
IRABE,

KAT WK AL 4 28 T-He A6 IR 76 2%, it X S fi%
R FE, PSR, MPERM R, &G 8
RIEE TR, P ACREIX 2R 1 BB R o (B R,
2005). BtAbh, iZh Xk 2 VF 2 A V) SR B 2 b,

Woke H 9: 2023-11-29; #2252 H #1: 2024-05-04

IRZAEDIAN LA “ORAT” BORAT I AT 7 R dn 44,
WIRAT K 148 (Gueldenstaedtia taihangensis). & 473§
(Opisthopappus taihangensis). K417 4% (Pyrus tai-
hangshanensis) . K 17 1l X £ (Scrophularia tai-
hangshanensis). K174t (Taihangia rupestris). X417
i (Ulmus taihangshanensis) B &% K 47 A #i (Vince-
toxicum taihangense). A7 L kb5 7 52 & 2%, 7EA
() i o5 177 S B B e A et 22 IR RO R T o B ST TR
B, OKAT L Kk e o PR G B T 3 R AR A R R
(Eocene). H ¥t (Miocene)Z I ¥t (Pliocene)H
DL L HE i (Pleistocene) #3122 41X 3N i 1 (5 B
A2, 2007), ook AR AR BT TH ) B T R BE R (R
LA, 1999). T, HIA B AH R T RATILAE BB
2% 5T T R AT R AR gk R AT L X 43 A o B e
T HE R4 K434k (Hou et al., 2014; Wang and Yan,
2014; Ye etal., 2021), {HAHKHIFLECD . Bk, TR
17 1l X B AR R BRI R A = A, 8
TN HH R I I 8 A% 3 A 5 R AT L Bk B T 2 1] £ S5 18k
PE, A BT I0RRE RAT h X W 22 14 T 1 7 58
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3R, LR F & E N AN R BT A 5 4
LES ST AR Wl TSNP

K AT 1€ J& (Taihangia) & J& # i £} (Rosaceae)
B 3% (Colurieae) (Chen et al., 2020), /& K471l
BURRAT A8 (AR FN 2= 28, 1980). KAT1E1X
G3ATORAT 1L R BB AR AR T S AT AGALL PE AE SAL,
AT 6001 500 mEf3 L R A EEY b R
(Ll M 2 B (AT AR N 4R W 28, 1980; F 4 T4,
2011). BT RATFEH IS0 A0 X R/, HEREE A IR,
BRI 7E20214F9 H 7 H b [ 45 B sttt A i (1H K &
RARY BT A 4 %) BT RR (http://www . forestry.
gov.cn/main/5461/20210908/162515850572900.html)
HE N E R AR R . KAT AR R AT
F1%£3-4.5 cm, $iE NARETT L, BN EN &, &
T I A R  EYR (A 9T 5, 2006; EE,
2008). 7ESmedmarkfliEriksson (2002)# FnrITS 5
trnL-FIF 8 i B R GUR A0, KATAE)E . Rt
1t J& (Acomastylis). J& & R J& (Coluria). 7r 2t J&
(Erythrocoma) LA J% 7K 451 J& (Novosieversia) & K it
L %147 & (Geum) 3L [F T8 i1 A~ B iy SR ) B
A3, Kk, Smedmark (2006)%10CE ik AH < &
EIBMNRIATF G, MALT LA EE, F4 T RAT
TEH A % FRG. rupestre . {H 23X — b FHIK 5%
U S0 T JE I R IR SRR, (HE R A
25y X R G K R CHFFRARAG, MR 215 R4
PN IL T R B A7 4. B, Protopopova
45(2023) & PR A B JE (Waldsteinia) 22T ik
WEE, BEXITHEMTERRERGCRMiT. A
M, SR I8N £ L ARG K
R, BEE— RIS RE &G A% H SR 4,
Protopopova&#(2023) i WO 14 4t % 1 1 J& 1E 47 B 8T
FE, R HER R B H BT IRy, AR B AR
FRJEMRATICE SR BB b, sk, ]
B R SCHRE R ANG. rupestre N KATTE I 2 44
(Zhao and Gao, 2020), 1HEE L FAKIAR SR RAT IR
JEMST ) JE e fr, A A H % 4 Taihangia (Li et
al., 2017; Sun et al., 2019; Chen et al., 2020; Feng
et al., 2022; Protopopova et al., 2023). 3Ll E%
R, RS RAT R @ AL, #52ZT. rupe-
stris N KATAERI M 44

KATIEJBALAL & KATHEAAN P, 3 e 2428 Foli:

KATHE JF AR Rl (T, rupestris var. rupestris) 54 & KAT
1E(T. rupestris var. ciliate). 2ANBFIZER AR 1
G0 1A ST DL R A B B SR TR A RRAE 1 X ) B
(AT AR M2 528, 1980); fEH B > A bt B &
Ir AL A R, BTE BB T, e EE
ATE L FER AL (E A T4, 2011). ST RN HE2
ZPEDNA (randomly amplified polymorphic DNA,
RAPD) (1, 2004; Tang et al., 2010) 5 & F & L ¢
%l (simple sequence repeat, SSR) (B 5%, 2013)%5
I3 FHRIC IR o3 T 38 SCRE — 3 % B AR AR 53 o 1T
FEF- 147 ¥ EL & R 41 [X A (inter-simple sequence repeat,
ISSR) 73 ¥ bric (1 43 B &5 B R 7R ix 2448 b i) B
BIARFAGLFF (TR, 2010; F40 %, 2011),
Cheng#%(2016) 4 T 2 M B FL K 4H 7 71 | B 5 2
FEAARSE DR 4H 5 3 B DL R Suns (2019) 4 T i 74 Bt
psbA-trnH ] 73 41 25 J A1 B 7R KAT 162428 Fh AR T B
MR R, & Z BAEEERL 4, HAERA K.
BRI, RATAE 2 BRI 3 2 AN | AR i, A5 AR5 gk
—BWH A AN, VEIRAT LR B R A AR R R,
KATAE )@ & T ol &R 0 A 2 e Py s 5 5 K47
P BOLAR BET AT AFAESCHR,  H AR WAHCHE AT
AR, itk RGR A R A S o iz M T
fENT R R BE I RS K 4E K & (Zhang et al., 2017;
Zhao et al., 2021; Yao et al., 2023), H k% RHH
7 HNAE — 53T ZE Fh s Rl AN B3 2R 2 SCA R G0 &R
[ fe b b AR T S AL A2 {5 B (He et al,
2021; Xue et al., 2021; Qin et al., 2022). [Xtt, A<HF
FAEXS KATAE 824N P FEAT 22 AN 40 A1 s BORE 1 Al
b, RARKAKRGRAEERAEFREZL ARG K
F, N FR R AL (B AT A B, DR 24 3
) (1) RATAEJE 22 73 8 22 A7 2 15 e 3k
15 I A JE DRI 20 27 B (R S (2) KATHE IR & R il &
93 S 53 A 3 R AR s Ta) J 3 R R 4 S Ak
5 AKAT I R B LR BT A AR BRI R .

1 MR5ERE

1.1 XKEEHE. DNARISUF

T2019-2020 £ b8 il i S i A R 6 2
N A B RATE(Taihangia rupestris Yu et Li) 24
AR AT I ANE R IERAE . BRI B E AR 18



~ B M FE PR T AR K I TR T 12E 4T DNASF T RHL

FESEIEFRACRER, BRI R e B T A (R
HRAF o SEIFAR AT AL TAR K 2= 2 B /N
FRAZE . ABFARILRERATIEE AR (T. rupestris Yu
et Li var. rupestris) 2MME5ZERATIE(T. rupe-
stris Yu et Li var. ciliate) 5/™MMERI AR M
NCBI M i (https:// www.ncbi.nim.nih.gov/) T~ # KX AT
16 JEAR Rl 34N AN 7] AN 44 R 28 38 AT 614N 10 o 4
R P I, T EEE R R 6 R A (1)
ARG KNAF 5. 5% Zhang%s:(2017) 3% R R
GHESL, AWKl LA JE (Dryas)fE 4 2 G i)
ISNEHE, BT SRR M A B2, RAIMR
(iICTABY:(Doyle and Doyle, 1987 )3:HURE i £ DNA.
I FH 25 DRI 2H 3 J2 0 e R AT 7 o 2 FH 8 7 U 4T e
KDNA, ik 7 51 9500 bpff i BLidbAT i,
Tllumina HiSeq 2500~ & X Bt i it (1) /7 41 Fr BeadhAT
P, IR 150 bp; BEANAMA K P A
213G, HE SN 2%Yao%% (2023) 1 75

®/ ARHTTHI R HRATE R AU AE 2

WRSCIREE: AT I B T BE K AT L R (R PRt Rtk 765

12 RGEFEBARSER

H:F Trimmomatic v.0.32# 1 (Bolger et al., 2014)%}
JR 4G HE (raw reads)idE AT I UE, SHCHERIL . LANCBI
HOHE B O AT RAT A8 A A R R AL 7 ST (NC_
037392)1E N %% 541, KH GetOrganelle 4 (Jin
et al., 2020a) X Hr il F7 A4 1) o 4 4= 2k DR 20 51 AT
BHE . 2800 F: 130 -R 15 -k 75, 85, 95, 105 -F
embplant_pt. 2825 47 11 o 44 4 25 D) 2H 2508 F PG A
A(Qu et al., 2019)iH AT 4wt B R H =R, KRN
Ji PR DR 4 B2 28 2 NC BB 7 3R BT 41 5 (=
2), [Ali}7EScience DB & 4% 43 (doi: 10.57760/
sciencedb.j00154.00008). M AT A BUREAN A i 5 14
AR AH 41 AR E 83 g i [X 7 471 (75 791 ot
ik X F4A1Z BERRNAX ) . £ T Geneious v.11.1.5
Bk (Kearse et al., 2012)F HI#{FMAFFT (Ka-
toh and Standley, 2013)x} %N 741 v Bradt 47 be X
W LUK B 1) BT 834N 7 41 v BUHE BEEAT & 97, BRG

Tabel 1 Information of materials of Taihangia newly sequenced in the present study
Taxon/individual Vouchers Locality NCBr::niEZSrSion

T. rupestris var. rupestris_YGS01 Chen WN-102 Yidoushui village, Xiuwu Hsien, Henan province, China OR795017
T. rupestris var. rupestris_YGS02 Chen WN-103 Yidoushui village, Xiuwu Hsien, Henan province, China OR795018
T. rupestris var. ciliate_ZQG01 Chen WN-104 Zhaiginggou village, Wu’an City, Hebei province, China OR795020
T. rupestris var. ciliate_ZQG02 Chen WN-105 Zhaiqinggou village, Wu’an City, Hebei province, China OR795021
T. rupestris var. ciliate_CYG Chen WN-106 Chaoyanggou village, Wu’an City, Hebei province, China OR795019
T. rupestris var. ciliate_FJ Chen WN-107 Fenijiao village, Wu’an City, Hebei province, China OR795022
T. rupestris var. ciliate_LG Chen WN-108 Lianggou village, Wu'an City, Hebei province, China OR795023

2 MNCBIEEE T H A& R F5E R

Table 2 Information of the plastid genomes downloaded from NCBI database

Taxon NCBI accession number Taxon NCBI accession number
Acaena pinnatifida KY419984 Rosa lichiangensis KY419934
Comarum salesovianum KY420034 R. persica KY419918
Dryas drummondii KY419952 Rubus fockeanus KY420018
Fallugia paradoxa KY419999 Ru. niveus KY419961
Fragaria vesca JF345175 Sanguisorba officinalis KY419975
Geum aleppicum NC_060733 Spenceria ramalana KY419995
G. macrophyllum NC_053765 Taihangia rupestris var. rupestris MZ151697
G. urbanum ON556622 T. rupestris var. rupestris NC_037392
Hagenia abyssinica KY420026 T. rupestris var. rupestris MK567781
Potentilla purpurea KY419953 T. rupestris var. ciliate MZ151698
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1.3 REGERLERNE

#-FMrBayes v.3.2.7 (Ronquist and Huelsenbeck,
2003) #1RAXML-HPC2v.8.1.12 (Stamatakis, 2006)
BA 4 5% FH DL 33 (Bayesian inference, Bl
KABL SR (maximum likelihood, ML)#J % & 48 % E
o HEAT DLW AT AT, 7EjModelTest v.3.7 # 44
(Posada, 2008) ¥ A & 1E i 1 75 1t 45 2 & #E
(corrected akaike information criterion, AICc)% Bt &
R ) o AR Bl AR B AT TRk, 45 R W GTR+
T+ DL—EREEPLE M REM T E, L&
4 000 0001X, #E100fRHUFE1IRAEAFEAME RG K
R ZERRIA, IBATHE 8] 1) 4 B AR T S AR 2
(standard division, SD)/71-0.01, Jf H.Z& T Tracer
v.1.6. 1%/ (Rambaut et al., 2014) & KKK 5
A RRE A K /)N (effective sample sizes, ESS)%L
H¥HIE200, WA RIFTGIaHER . KiRy)
Jfi#310 O00KR RGEMAE LM &3 (burn in), XT
TR RGN AT L2, SR — B (concensus
tree), JHTHHEITA RGEKAET RSCREE, 725K
HE % (posterior probability, PP). &% KMBIRfLi13ET
GTR+IMER T, EHIZH1 000X )5 RIT A RE
KA ) E R SC % (bootstrap, BS). #EFigtree v.
1428 R RGH . 2%Zhao%(2021) 121X,
#BS280%miPP=0.951F Jy i 32, 70%<BS<80%
170.90sPP<0.95 i £ 5C#F, BS<70%(PP<0.90
IR

1.4 SURHEEE

1§ FIBEAST v.2.6.6%14:(Bouckaert et al., 2014)}
KATAC)E JE T 1 28 73 S 1] ) S Ve A B[] 1474k B
H T RATR B SR e %, AW T KATIE 8 2 oh
S ST TR R HE . HARWR: (1) Edelman
(1975) #i% 18 ¥ 7 J& (Rosa) 7= T 4 #r th 7 A itk 4
Rosa germerensis, ZA A 2 2 M T o
1L ] it 5.(Zhang et al., 2017; Chen et al., 2020;
Jin et al., 2020b; Vozarova et al., 2021), [KILAHHT
TS 1 N TE %40 A T % 0% (Roseae) T B
(stem node) i s HE, Ak A I TR B X 20 IE A9 A5
1% (lognormal distribution model) % &, #/)NiTE]BR

SEN47.8 Ma (million years ago) (offset=47.8 Ma),
7 ¥1{H (mean) % & 41.0, Fr#E 2 (standard devia-
tion, SD)¥ & 42.0, [A]i X} 32 5236 Bl 1)~ F 34 {H (mean
in real space)iffr/4ik; (2) Z#Zhang%(2017)%
T oA R DR 21 S e R TR R AT ) R IR 4
A ZMALFIEAT I TS S 25 2, Sl 2ok
£} (Dryadoideae) 5 #% 7% V. £} (Rosoideae) . [H] ) 73
AT AT R HE, B (A1 B9 92.9 Ma; (3) &%
Zhang%§(2017) iR 45 R, ML ER S CHAR)E
(Fallugia)Z [A] 1 734015 s HEAT A HE, I 1)1 B 939.1
Ma; (4) &% Zhang2%(2017)FT 1345 5, X o F # itk
(Agrimonieae) tf #f 73 40 717 U BEAT RS, I IE] B
36.1 Ma; (5) Z7%Zhang%5(2017)r4345 %, X&)
T J% (Rubeae) T Bf % sl g AT B2 1, B & B A
57.8 Ma. J&d4/MHE f B AL EL Y O — IR br % (secon-
dary calibration), [A1h il 2% BEAST# 4 #:1F F
T, S RH SR HE s I 1) 15 B 51K H TEZS 23 Afi (normall)
BERY B BT A 44 R HE 21 2 41 Sigmads) B B
1.5, “FIME R ER0.0. /BT EERA “E-K” )
T R 7 (birth-death speciation process), J3:T
S BUE 2593 A5 I FA B T8k (lognormal relaxed mole-
cular clock)i#f A7l 5. H/RBHEE SR <% (Markov
chain Monte Carlo, MCMC)iz%500 000 0001,
5 000fRHUAE1IR, BEE2IRMALIZH . BT Tracer v.
16X T 5 S HOHATR E, #ATA 800 A &L
FEAR/NESS)AE 200, Rl at BT,
T BEAST 4 F 4 ) TreeAnotator v.1.8.4 %% 1F,
H W 1450 000FR RGEMHE N EHRE & 5, X3
R RGBT B85 IR — B, SO R
()AL 6] . #EFigtree v.1.4. 28 h B B 45 3L

2 HR5R

21 RERESH

BT 834 4 i [X 7 B K4 2 1 T A1) B A A RE A K
74 587 bp. 3T & ABIRES DU B S (146 4h
SERIERE —SU(E), BRGERATIE BRI ¥ R 52
PR JUANT s SRR R ARG AL, FEE T s SR AR R
MR, RERENSNEERER, KITHEBEITE11
AMAERTE AN LR RR S R (BS=100%,
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Taihangia rupestris var. ciliate LG

T. rupestris var. ciliate MZ151698

T. rupestris var. ciliate CYG

T. rupestris var. ciliate ZQG01

T. rupestris var. ciliate FJ

T. rupestris var. ciliate ZQG02

T. rupestris var. rupestris YDS02

T. rupestris var. rupestris YDS01

T. rupestris var. rupestris MZ151697
T. rupestris var. rupestris NC_037392
T. rupestris var. rupestris MK567781
Geum aleppicum NC_060733

G. urbanum ON556622

G. macrophyllum NC_053765

1.00

/ 100%

Fallugia paradoxa KY419999
Comarum salesovianum KY420034
Fragaria vesca JF345175
Potentilla purpurea KY419953
Rosa lichiangensis KY419934

R. persica KY419918
Sanguisorba officinalis KY419975
Acaena pinnatifida KY419984
Hagenia abyssinica KY420026
Spenceria ramalana KY419995
1.00——— Rubus niveus KY419961

100%— R. fockeanus KY420018

B 5 T83 iR IE K 7 81K S KR R IR R G A

Dryas drummondii KY419952 l Outgroup

RGRAET M M3 By BT AR T U700 455 IR S R BURE D TS A R . & A
ARG SR MR AE /N T0.5080 15 JRAE /N T50%. i Shom RATHE R RETT 470

Figure 1 Maximum likelihood (ML) tree inferred from the sequence matrix including 83 plastid genes

Posterior probability in Bayesian inference and bootstrap value in ML analysis are indicated above and below the stem branch
of each phylogenetic node, respectively. Dashes denote that the phylogenetic node associated was not supported or posterior
probability <0.50 or the bootstrap value <50%. The arrowhead indicates crown node of Taihangia.

PP=1.00), Jf 5 %475 J& By BA R SRR 4
Tk #E(BS=100%, PP=1.00). fEKATIE/EH, KiTHE
JEAR R 5 G B ARATIES B 8 R MRS R K
Y FFH (BS=100%, PP=1.00), H 1748 fft 54 A
R 2R G 5% FR AT BIAR B (0 Al PR T IR A3 AR = 1 32
FE%(BS=100%, PP=1.00), {HZEKIT1E£2 ANk
] ) 2R Gt % 2R K BE A9 SR 17 0 e, SCHF BRI
(BS<50%, PP<0.50). B4k, 5tF KIT1EE 2 AMHIH
B, ARG KRG BNRLF IR IR IR = 0
SCRRES o L BRI R s B OUIRIE 2 e
BRAG  SCHF (BS=96%) LAAR, BT mAE B RAUSRE
G BT SRR i (1 SR % (BS=100%), AH G AUTE
DUt 73 A vh A PRATAR 1 ) SR (PP=1.00)

22 SEESEEE

SIS A S A5 SRR B, KATAEJE e M e e Rk T
gt FL(£061.80 Ma, 95% highest posterior den-
sity, HPD=68.94-57.00 Ma)5 skt »HF, HT
G B (£39.1 Ma, 42.00-36.27 Ma)/r ki &
PIARJE G #1435 & - KAT 168 73 3 (Geum-Taihangia
clade) 2 Ry 3. KATALE 5 HE & T Hit
t#1(£115.95 Ma, 23.63-9.52 Ma)4r JF, 2 Ja7E B3
- B 7 32 LB B 99(£92.60 Ma, 4.99-1.12 Ma)
S 24 E B3, B RAT AR R AR Bl 5 24 B OKAT
oo WAL, KATAG SR AR B B 2 7 SCTE SRR ik (2
1.18 Ma, 2.26-0.50 Ma)Jf 474k, ZEXRATIENTE
B (£10.16 Ma, 0.37-0.04 Ma) 4 JF 44016 (1512).
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Taihangia rupestris var. ciliate LG02
T. rupestris var. ciliate MZ151698
T. rupestris var. ciliate CO2

T. rupestris var. ciliate EG01

T. rupestris var. ciliate EG02

T. rupestris var. ciliate FJO1

T. rupestris var. rupestris Clean2_1
T. rupestris var. rupestris Clean2_2
T. rupestris var. rupestris MZ151697
T. rupestris var. rupestris NC_037392
T. rupestris var. rupestris MK567781

Geum aleppicum NC_060733
_E G. urbanum ON556622
G. macrophyllum NC_053765

Fallugia paradoxa KY419999
—— Comarum salesovianum KY420034
L——  Fragaria vesca JF345175
Potentilla purpurea KY419953
——— Rosa lichiangensis KY419934
L—— R persica KY419918
———— Acaena pinnatifida KY419984
L—— Sanguisorba officinalis KY419975
——— Hagenia abyssinica KY420026
L Spenceria ramalana KY419995
— Rubus fockeanus KY420018
L— Ru. niveus KY419961

Dryas drummondii KY419952
Cretaceous Eocene m Miocene HQU
1 1T T 1 T 1

T T T T T T 1T T T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 (Ma)

B2 HLT-83 0T ik IR A4 G F) 3 B 66 KO AN SN IR ) AR st (i—v )il i BEAST 23 #7453 344 IS 7]

RAME Rii: AR TR S SRR ) 7 A5 A A i ST IR TS o, M il SO T T A RO aive BT R
FERET R ey BIAHE RS CRREZ AR . IR HUR RGR AT -GN [095% i KR Jar s X ] B /NG 44
BINZERATIE. PLIEFHE; Qu. S804 (& SR 5 43 itt); Hol.: 48rith; Ma: B J34ER0

[| T. rupestris var. ciliate

Figure 2 Divergence time obtained through BEAST analysis based on the sequence matrix of 83 plastid genes and 5 cali-
bration points (i to v)

Point i: The split between Dryadoideae and Rosoideae; Point ii: Stem node of Rubeae; Point iii: Stem node of Roseae; Point iv:
Crown node of Agrimonieae; Point v: Split between Fallugia and Geum. Blue bars represent 95% highest posterior density for
phylogenetic node. The field image belongs to Taihangia rupestris var. ciliate. Pl.: Pliocene; Qu.: Quaternary (Pleistoce-
ne+Holocene); Hol.: Holocene; Ma: Million years ago

2.3 it Mo WeAh, A Tk 25 R B oR 3 2 [ AL I
231 KIFHBRGLE LRSS AAE (ARG, £92.6 Ma (K2), H —#EEZER WK

FATAE R AT B 1) 40 K22 R 4y — B e 4. T EMIX—EFRSE b, WRATIEIR AR 246 2
g, T2 AR B R E R R4 A hs BRI, TOBBIRE, Sl 2 A08 sk, #iE BT,
RHEE SIOR, IR R G R RN T Bt LB, ROCBEASGEOR, IR L T B A
HAG KRBT . EREY KFHEASF g MK EEORIRRE, SBRTHEN R 20IR00E
BAATIES 002 R KA TRE I (BS= B EMIY, ZEOEME M0, WAHGRA
100%, PP=1.00) (K1), S5 A& TG i 2, WARKRR, BERZTEE, RS T
(G g 2= 28, 1983)LL K% T RAPD (fF#, B (AR f4=uA2s, 1980; Bk %%, 2009). Xt —
2004; Tang et al., 2010)fISSR (Bt &t%h, 2013)/0 7 & LI l1 S, e A ey, IAERATTSCHF
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Recent Uplift of the Taihang Mountains Triggered the Lineage
Diversification within the Genus Taihangia (Rosaceae)

Wenna Chen’, Liangtao Li", Lu Zhou', Gang Yao®

'College of Landscape and Ecological Engineering, Hebei University of Engineering, Handan 056038, China; 2College of
Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China

Abstract Taihangia is a monotypic genus of the Rosaceae and endemic to the southern part of Taihang Mountains. Two
varieties (T. rupestris var. rupestris and T. rupestris var. ciliate) are circumscribed currently under the species T. rupestris.
However, the taxonomic status of these two varieties is still controversial and very few studies on the evolutionary history
of this genus. In this study, a plastid phylogenomic analysis of Taihangia was conducted and the temporal evolutionary
history of the genus was investigated. The results showed that the monophyly of the genus and also the two varieties
were all recovered with strong support. In addition, the genus started to diverge at ca. 2.60 million years ago (Ma) near the
Pliocene-Pleistocene boundary, and diversification events within the two varieties were estimated mostly during the late
Pleistocene, which is highly consistent in time scale with the recent uplift of the southern part of the Taihang Mountains
that occurred during the Pliocene and Pleistocene. Thus, we propose that the uplift of the southern part of Taihang
Mountains may have played an important role in triggering the lineage diversification within the genus Taihangia. The
present study not only enhances our understanding on the evolutionary history of Taihangia, but also provides a case
study in understanding the relationship between diversification of plant lineages and mountains uplifting occurred in Asia.

Key words divergence times, Rosaceae, mountain uplifting, Taihangia, Taihang Mountains, phylogenomics

Chen WN, Li LT, Zhou L, Yao G (2024). Recent uplift of the Taihang Mountains triggered the lineage diversification
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