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HRERI

JﬁﬁﬁEREM_%ﬁﬂ—ﬂW

mEA, AR KEIH
(1 /%ﬁ/liﬂlj’\% 28N K5, 3HT KT 4R

S, MY,

FALms
M%ﬁ%l 5 %

6 ;WA B G K F BA IR )T \ALDAT AT

SN )T PEAE FAL A KA X
eREEY SRS P OZ—, K
WHIFER, FEZE, B2F TR
AV SR AR AR AN 2 B B AR 4 Ao
ZHEE. T, WL R A L
TRFERE N ATER SN T —4
B RAEY) B A ——JE 3K BE Smilax
weniae P. Li, Z.C. Qi & Yan Liu,

# %Pl (Smilacaceae) H HI#FIA
M EFEEEE (Smilax L) —J&,
(P EREYE) AN 7 b — 8 ——
B # 22 )E (Heterosmilax Kunth) £5F
AR %R U8) Y2 IH Kk
HUT KBS AES RGP & T E
MRE S RN R EEY 2 —. Ef]
SRR B 2 AR AR, iR
R, B, MAEVEEA: BRE
WAL ZW R ESCE AR 1
AWM EA, WAREE, ¥ ETA
BN B To B2, M EEmE R
Py B A — EL PR Y
WA A, B, EEHERCR
MRAERSIEIEF, BOET PR
FEF SCHE R R HEFE Fr sURIARAE P s 7
JP ) FR A o A — A AR R 17 5
FoGEHMD - EFFEERR AR
T, M IEIER 2 /0 2 80K
TR 6 ¥, IEEMEIE, £
getn, BA, MOHERNES, SCAR
4&%&)#/\£ﬁiﬁ«{jt fﬁul_.% 6

W/a] Sy 3 ME 2 ik 18 M TEZh AL

&, OBEE 1=, NE; BRI 0K, F3E, BER 12 KRk,

H 3 506 MR BRI B AL EER
AW, FEAEROE, HSL3 R, 7 AWHEBFE. M 13K

e
ot S

4mm ’ 4mm
—tn | e —

B 1. fFet3832 (Smilax weniae P. Li, Z.C. Qi & Yan Liu) #) 279} B fif 3] B8,

FARC, XE, ARHR, FHS
FMELERAA AR K,

EE S

WERIE, 2R e, L aERa,

4mm

2018 4F 8 J], Wil Rop 25
ST A R ) A IS AR I A
SN ZE R Y B R R KK AE T
JEAR /NP A A Y A, R —
f*“fﬁ@#ﬂﬁiﬁﬁ%%@ﬂ*ﬁ% TEM

ZH, M JEARE R R 3R BERME ) X
A1, BIamTREGEENE K
% 2 Smilax luei T. Koyama, if 1 £
WHYBFAMIER . bRAs SOCHERAE 7. B
SHBMAG KB, RAIIEK
M. EERERAR A, 3
FHET 1994 48 12 H 2 HTE— bR As

CEUEYHEBA 70302, J6k 1) P AE Y B
FEHTARARTE IBKD) 4 T#E4 “ Smilax

\
I mm =~ D4

peltatus HQ. Wen” ,  Ft DAYt /& 55 —
NERBIX DI AR T — D
N, T “peltatus” S 58245 H I &
RE A SCRTHEET 1982 A A Il K
SEAEW) Tl el s BV AR ) VAR T
FEAF AR, 1995 % 2000 4 4% ) P Af
YR PRI, BEETRA)T PN
A RBUFEREITT . 2013485 F 3
H o SORHE R A B FE 52 b IX 2% 55
B B SC A =k & e e, BRI
KEW. BEREEZEE, T AER
AN, R, N T EE OB
T, FAVRFX—HFhdn 2~ Smilax

SFENEIMIRTARIP

weniae, H HIX YT HAEE LA
A% B 3 /M::\ﬁ?fﬁy [IRERL:S Ve —gia
b, R STURAR NRE R AR .

Mok R PA “Smilax weniae,
a new species of Smilacaceae from
limestone areas bordering Guizhou and
Guangxi, China” % A% [E Prie¥)
SEH9F) Plants . %W 5315 5 E KB
BRI A L H i E
e 1 D AR /N e B AR A ) ) S o
REE” (2017FY100100) FHEZR B 2K
BlE4m P E (31970225) ZE10
H 3 Ff.

| cm

| Bi

B/ 2. fEvt33 (Smilax weniae P. Li, Z.C. Qi & Yan Liu) # %454 B
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H PO it NP EHE YA E A

FEm R XEEZHRBERDN

= MMEYIH 5 KR

2021 4, A B BE TR
g P AE ) e el b B 25 TR0 AR N
ARGV 78 25 B3 T e tl /A
T A A SR, gk
WH KRBV A3 KHERE
A6 Primula longistyla. % YL BT £ jE
Stixis yingjiangensis F &% 1 1L 1 4T 16
Ceropegia luzhiensis .

2021 4E 3 H¥), TAE N B fE R
TR R & —FhIEAL T BEAE Y
WBELEARMAEY, WX %Y FTE
SAEE], SCHRA T DA SR R X
WA G, AN h—FFh, )
P AL B K B FRAE, R &
K AL B AL Primula longistyla, TF 2%
) %= F ) Nordic Journal of Botany
b KRB H BMUEREE Bk

A 1. KAZIRAAE Primula longistyla. A: & 3%,
B: #i#; C-D: vt % E@mAHd; E-F: v
K E@Af R @mERKLE; G LA H Bk,
L et I gy Koo b (FE#) ; LN:
FE®E. F @AM E; O-P: REf R LY.

Xk, w5

KIER RO B ERE R —1DE
B, B 100 MR AC A, AEBEZ AT
Pk E, MRAE TUCN B 3F A AR i
5 HW MG S PO WG (Critically
Endangered) .

2021 4 3 A, WRAAE ) ] el Ak
i 05 B EE A R SRR X
EIP R AR BN AT v
Rt/ PR AR A, TR E
R —ABERBEE BT A, T
AT DS SO,
LHNZ R —FF, HABEMA
M= A TR BT, drda BT
VSR Stixis yingjiangensis, &3 THHH]
Taiwania t.. ZYTIESHE H AITEE 2N
BLHILR I TR ER L1080 ,
B T AR R R LA, T

B 2. BIT5ERAR Stixis yingjiangensis. A:
¥o; B: £ CE: foi; Fr ERafe (&
WIE)E) e, S, F4, fo
AEk; G Fo e p TRl SAn L3R H:
FHERNREFL P —20hE2k; 1 oFFE
Fody; K-L: vh 1B 698K A fad £,

(o B A5 [ v SR 2 A ) |

T e — M S a 27, BHEl
Z P ET SN E DLE A RARIE
4 TUCN O 3E At A T B PR A5 ik
= (Data Deficient) .

2021 £ 9 A f), TAENRAAE
= BB S A A AR N AR )
B, R ATIEE AR AR, I
B A ARERA, 58 CERE R
FFRA HXT, BN —FFp, AR
B, R Hodi 4 S S HL R AT AR
Ceropegia luzhiensis, Tr 4% % 3T HT
Nordic Journal of Botany I, Z%#iFhH
AT T2 I R I —4
JEBE, TR T P 25 R
F, SR NN TR T E,
HRAJE TUCN (14 PFAi s 142 R HL WS 45 2
P& A% /& (Critically Endangered) .

-

B 3. i 7 AT 4L Ceropegia luzhiensis. A
A ¥ B ##k; C: %5 D-G: vt A E@ A @
H-L vt 3 @ e 3 @ 4 7K J-Ke 3075 L
AW M 36 (FH) ; N 81428 E @
O: alib@Ma; P: T4; Q: &k,

BN EFEF £

(F BAF T LA BT BT = 8 AN B 2R A AL

£ 2021 SE N A Ay, B HFIKS
Fl AL IS IE(E R B BRI, AR TS
Lok BF TP A I FATT—4T AN H
MU H T8 H R AT R T KRS
MATRE. W 219 EE M EEI L, i
EHRYLRM L, SRIDNB TR,
FHAZETUI & WX 2% J8 74 w1 T B E
AT X 75 IE 2 8 X Y KD A
68, — B R T AERA LB I 28
HE Ty, A WK S E L B T Y
IR . T ad A AEAE B Rt [R] IEAE XA
FY7KAN 21 P AT AR SR B AR RE L
BB T2 1) RIS

R B TT L B SRR BR AR L F A K
R, JCHEE Ry AR L3 S R AZ
A, BEAE R B RS B n = — R
NS SOREE R IR M e TR
RIRIRFEBS MK, F£LRRE

’5%'1?—7 X’] ’f:‘%’: IZ] ’ —27 751)%—%

EEILTES, Ew
T2 U TR BE AR 2 % T 55 1Y
RIANFI L — S AEXT §
T LT PRA 2= 5, DA S
P AR R, —A 1
KEE k. A4k
ZefE LWE, ok
= RIEME AT -
I Az 1 S 2 AR A
e REmE. £
BEEE LR, Rz
—A A AR, FARER
PRRESUE R T ST AR A BT ) 2%
FMAGTT R IR H s A, X
Z NI — AT LB R RO — B
ARt T R EE, AR SCRRARASE
SRR B ) R AL RS FE BT L
B CHREEENER G .

Xk

BeRyPELELEE)

5 TP 4B Je i IE X HE 2 74 Y
WHRT . BT R R S EA S
HE—ABRERI T A B, FREE—
RN v apl I e =pi QU VR
T b, UKEEARALE )G B R AR B
RESRAE . TEE— MR K
A BT BFEARAE S . I BALAS.
FRACHLRS . BEBARMALAG - N EAL
%, — A AR R P 3 E
TEi Horb B BAL RS AR MR A
IR = R s, R 5 <M
Wb IR, ) BE A AL A AT 7RI
—F NEIRESET B AL, R
i

AR B B, FERRAE AR
MR T HAT—AT AL T =R, o
o — AR R B ZERE, W LA
AT S IR R AT T, SR E
AT S R R N A 7 N =R
SRR KA SRS, AR L
A E M BATA SR, T
R R AREAR T AR AR AR IIEALAS
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R AL TR AT B, R
R B Er, RA SR Ne .
—fT A—EAEAL E KT A AGE
U, AR R E R
MRS PR AERERY S L. T —E
5% W T AR R AR M L AT 7 — R Ry A U
72 HI T AN B AL 252 R 350 11 5 | A O 55
P, SRR ARG, SEF LT R
fi&, BITRS Z I T AR, (B
W EEA AR I LA AL s R
HRAETTI o XEIR IR R Ry e /Y,
FERFR, ERPREFERIE,
— BB IR TR KB AT AY LU 5% Y
=X, TRABREEXIZEMEHT .
NRATA OGN, FAHE IR
B —— R EAARS . B RALRS. =
FERERS . RERALRY. T OALESSE, B
MR

T AL SR 2N B 2 0o L 3 B
R RN SR . O R R R 2
AR Bl A—RZ Wik &3
AREBERE, B IR A
PEUR AR A, R R B E AT
=1, RLEERIL, RESZEMA
SRR, LA A RO AR A Y
it 7B NS, ERAERTE T, K
SUBORBRE, 25 TR Bk T
FHACHR T ok o BT 55 B AR )2 26
i AR ARG R OSE S, M AIEER
FRK, J2 PATE LASK IR e KA AL A5
JRAEY) . TEUER C 2RI E S R
TLAAT B, T 55 1 — 5 B 4L
AEPIRAE T T BATHER, F4 %
&, MBI T B, G%E
se /iR B A A . TUCN i (EN)
Py Fh—— W REDAL RS . PR RE L
HORBA T, 472 5 AP AU AR B
UNFAREE, FATER) T SBHEIKT .

FATEHE SRR Z AR, B2
W ERCR R REE &, R 2 HEE
MARME IR 250 58 K — 1,
FATHE S8 B I L B A B < A
T —I8, (EERIT AR AR [ FE A
B RAEIREE T o E 2 IR BRI A
bR PAR I T —F LR P

AT B —
TEIR 5 LY
THEANR, &
i A B B 2%
T ER R T
hitk 2, MAE
X UK 2 A Y
Fi, WATK
P T %% IUCN
G| S 1% JE WA S
) At B —— 3
ALY, (A
2 W /N Fh
HHAEEDY
(PSESP), % it
— R Y BR P
TAE, HalF
17 20 ) 5 %
Yy #h B Y AR
Befrr k. ;
BT R
PR 3T
Ja T iR
2. EF.
i dE EA e
i 32 H A L L 7K K A AR AR SEAE 2 K
ik AN XAs, FE%E B RIER S — B
WSS, AMEEE T AR, i
TERANER, BRAT T —LLFME,

HR I TE T ARE FAL S5 . 1E
L [ A7 A S S B Ul X ] 2 Uil
PR, o — i b B B
HLE SRR -

£ JEH) = R 15 B AT HI 1K

I e

FFENEIMIRTURIP

F:

CF BAF R RAADA R ML & LN E /| = m iRk AN S AR B RIS FFE YL AT

E R A = (Cypripedium forrestii
Cribb) EF =8 M=ZJE. LEA
s ah U BAI2E 5 George Forrest
T 1913 478 = B4 Wi T Hb X R 82 9F
fird, R EEGSEEM, Haofdh
T EdeH (L. ) , T2
A TR 3300 KA AR T . AR
TEARNE B B AR F, JEH
TERAMRGHR R Z . HAEEM T
R ERINET. Zrfh. FrEEk.
P22, R R ARG, D
BEJESEFP

Cribb #11 Sandison (1998) i &
T A LR 22 R AR W AR A R EIR
B, ERAEMARA SRR 5 4
TEE P FR AT P iE sU BE R A D,
YHIA AERMICE R A 1. BT
E I RN AT I, WA
R R BFAMEAFE DL, TE (2013)  (f

73k)

E ARV ZAEVELL 64 5% - = S )
F2017) (b [ v S AR 2 WU )
Tl %) #8F E A ZIEAG A W
f& (CR) (Critically Endangered) *,
BRI (I R R B A AR 44 5% )
=B AR/ DRV ET AR A OR3P 44
) (2021 JiO HAERRFHAA AL,

H 2019 R ATFE ML £ S
BRI X P & 1A E A 220 5
BEPASK, —ETET R E A =8 S E
PR LA B B B AR A . H A,
EERSNPRE T 34N ER, B
HOAHEE NG, BRI R A
20-30 /MMl EANE, (HE T ERA
H—AHUIR Z R BA Z AT, B
PAIX A AR W] ROk B W — AN s D
BIHR. BRERFZHRENT
HEETERE ], (A B RO T &5 5%

AT, FEALEER, HEREIS:

REFAET. WERW 3 DERFREA
WIEERE AR Z A, 25
TR R, (B R B
R, Z= PR A AR A ™
i 7 AT, AR — AR TR
s T —Z R

ET H Al B =R B AR
UL, — 7 T A B AR SN A =
SOFRREORI I, 55— 7 TR Ed
N TERY REE TR R E T8
KA, IR B E R

2% k-

[1] BRAEIK, BRO s, BREs . hEE
WG 51T % B - 1999: 34,

[2] Cribb P, Sandison MS. A preliminary
assessment of the conservation status of
Cypripedium species in the wild. Botanical
Journal of the Linnean Society. 1998, 126: 183-
190.

[3] &g, Bk, EHES . PE
R Z B IR A S . AR 2 R L 2017,
25(7): 49.

.:‘:ﬁ: » \1 Bmd

A: 2 X 2 (Cypripedium forrestii Cribb) #9738, B: EA£A £265%; C: -liz‘,*‘]iﬁ‘]*’r; D:

IR KBIRG B R 2 5.

&
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HARmERALTER—s—A S WL RAlLTE EAMEEEZE (Angiopteris sparsisora)
(Impatiens wutaishanensis) oY £

wEF, Eskae!, I’ ®E

25 oA — 1, 2
2

N

» 5 2
9 %”\‘ZE ’

R
(U &d ks 2 PEAFRLAMNTRS & hE NPT LMD G SRP TEFRE: 3
Aty B A R B R A RS KA

2015 4 7E X} 7 B 4 °F 4 7K I8 =
ZEH BRI AT 5 550), T
TR T —FhARERALLE, St 40
EE, B TR RPEE R A
SRAEEH, R H A4 8 Tl & L XAl TE
(Impatiens wutaishanensis R.L. Liao &
Lei Cai) .

T & W R FE R 2 4F A AR
Y, & 10-35cm, JoE; KRR, A
BEZEMAER: ZRE. B it
%, HASTE R A BT 5 A4
45 0.5-2.4cm, M 3.5-12cm, 5%
1.5-4cm, MEIEE. PEET R IR
Peste, EEEY, TEWrde, A%
HEVE, tREEMER; HHIETmRS.
HHEIREE, Mk 4-8 XF; SRIETF 1-4
%, AT LEEH, w5 4.2-28cm, H
S, BT £k 22 ek, At 0.6-
25em K, EFEAL R 42 8mm
K, #EHERIENE, Soimside, Bk,
NG5 E e, M2y 4, K,
M 2 #4 5-8mm,  FE 3-4mm, GPIE
BE ONIE, I 2 ALK 8-13mm,  E
1-3mm, HJJE, BHEEIE, Joim
L EM; ElREK 1.5-22cm, 5% 1.2-
2cm CRERE) , EEFEGME, A
LB, BHERIR, B
BCBE, BEAC 1.2-3em, i, ok
HE, K 1.3-2.3cm, 9% 0.7-1.6cm,
W, EHTE, FEIE 2,

Jolmiro, T A, B
BRI FkYy 1.6-3em |, ¥,

LI, K2 3mm, 25k T
iR, FHEH, AR 4 =
A ACEHIRER, ;K 2-2.50m . 1E1] 8-11
H, R9-12 7.

T RIAE A B e F B %
BT A R HL A R R
RAARET, B R AT RE A AT

A LA LA T AR <100km?,
A AN <15km®, #% TUCN 41 84 5%
P, K51 E WL RAIEM & S5 R IT R
VU (5 &) o [Fm i F A5 1 s
433 HB 29 350 B A 200 BRASE, AR
PEAT /NPT A A BT E AR e,
& L RALAE J& TR/ N BT A A )
i, FRETTREAHR AR AR AR

(BIPE. dmtE: PamnFh)

B 1. Z4& 4 R 36 (Impatiens wutaishanensis R.L. Liao & Lei Cai) A: 3%, B: 44 C: /5
D: #%; E: E@M; F: LM@; G: 1869 R E 1L,

CF BA# 2 LA AT TP =i B W Fr BB A 22 SR P TR T)

vk 2k W & FE % (Angiopteris
sparsisora Ching) , IYE|E R,
KB T & 2 gk £ (Marattiaceae)
SEERR & (Angiopteris) , 15711 Hi )@
T W & J# E B} (Angiopteridaceae)
W2 B 3% JE (Angiopteris) o 1% J2
BT 1982 IR E R R I ok
A= 1962 4F R & T 7R 1 74 5 B9k 3
HIBR A KRB F, BT R R AR
SRR, R — AR E LS T 8
(Angiopteris) F1 i 45 WL ¥ J2E & J&
(Archangiopteris) 8] ) 78 22 Fis M 1%
FhERZES, BATRIIIRAILRE
WA 1962 FRE A 1978 4 £
H AR AR R R bR AR o

TE 1999 4EF1 2021 4E i i (=
KE ORI AR 25 B, %3
WL R S S 4 5 Ry K T AR
Y, 2010 4 = A N R it
WYz B A AN TR ) R SRR
PRI 4R E (2010-2020) FIK A AT
it & (2010-2015) ) ) o H 5
R 62 > 2T YRR I Y AN R
A 2 —o TFE 2017 i)W (= FE
BTG5 TN R AL
#ia ik Z (DD) , Ff H The IUCN Red
List of Threatened Species 4, 7 X H: i#F
FFUPAf. 75 2012-2020 1], oA
2 Wt B AR WA 5T B AR/ N BT A A
VLRGP EIN CRFR: EBAEY T
W/ NER I ETBN) AT “BmFE
5 RKCE R B AR A T H
(39Y33G83126) HI[E K F} £ B il ¥

VA LT E b E 7 R AR
JINF R ST A A ) R A RN R S R A
(2017FY100100) 3 7 , £ R AE
HoAr A R AR L % . T4
(= R NP B AR AR DR 44 5%
(2021 ) ) B, PR HE Y EF Ah
A RONBETT BRI TS, KRG
AP A HL.

2021 4F 12 A, B HIAE W BT AR /)S
e LR 47 [ BARI 78 5 L) R SRR
XY R TAE N 5L TE PU A S F R
ERE MG EE (MBS W—
AN, BRBERFEREEY R
Wi A D 280452 68 7 e v S L 3

H AT BLR) 73 A1 5 AR 4 bk, B3z
NATHE, B AR EE R R
PR H A SR AR AT IR . T2 Al
mEREFIR B A RILR A 1o
R 7 ke ORI AR SR B SN A 4R
1 TUCN PEAGARAE, 354 W& HEE R
WG HRPE A E MG (CRD

Bl kg KR G, 2k
ANFREEEF A AR, R EI PR G R
SRS TR ) Y/ W€ YAz RS TN ES
BRI R, PRI R B 43 T A K
HAS, HFITRANLEF AP,

TGRS TEHBOR T R SR A
[\ 4R e R S

D E

A1k FeEgk: A BFsbiAEy B A C WA HE ;D AKRE S E e T AT
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EeBAtEY)

[

TER/DIREFETA

Ry K

= HE IR

&

PHIEA

CF BAF B LA AT P LA IE )

B NZESCHIEA: DA, EBRAY)
ZREMEPGEE R, B “EENIRAK
KA” , NFESCHIR G ™ IR )
FWMPE IR ERBRARE S, P

[E T 2005 4F G 1R AR 3 2L W) 22 4
A ERAR S “ARNFPEE” . FFRT
TN E A R AT BT R,
XA A IR 5B

FEEF A MY R — KRB EM D AT
BRAEAE N &0 5 T30 T FE IS T e 2K
HNE R CHEY), B—Ran
BHORH BT, WA AR SO s, it

USRS - VG R K D =i Ub -k it
7. HPE EAEAEY) 37790 Sx AR, it
R MY Z R EENERZ —,
WRENARHERZNERLZ —.

B2 W AR ) Bl A S 0 52 B FTR R
KT BBV AT R/
B AEMYTR. RV MBERR,
FIOTT B N B AR R SR G
BRI, MHRFEYZFEERES] T
] KHIVER o

H = T 2005 4F 5 R )
ANFRFE” BRI I N R S AT
TANFERISEE, FRFOL K. 2013
(v N TR BB A R 52 B
HHR) M BRI T B A
Y. FEESTEN)  (Conserving plant
species with extremely small population
(PSESP) in China) . 2016 4 (Plant
Diversity) T, 2019 4E£ ( =& W
INFREEET A A YA SR P)
W, BERE T /N R AL AR B
R TR . AR/ AR
RSP T Y S bR R o R] 45 5
BRI EE. Baatk. Rk, Fh
BRI N A TFIEHEE,
AR T 5000 Bk, A R RS AR R
BARA T 500 B, RHER R
PEORIP” AR/ N A A,
RAEHRLE B AT 100 PR i 2
W/ NFPEEET AR AR . BE2ETRROR /Nh
TR AR AR ) IR AR 0 A0 AR RO LR
HSRGEWRMES, NI fiES
T (A R/ FRE Y K ROR 3 L
R0 3 (2010-2020) 1'% 2475 it
R (2010-2015) ) 62 Fh. ¢ & [H
/NP R B A A ) R R PR 3 R AR
(2011-2015) ) 120 F. [ Z B H
e PR A L I E o [ 74 R X AR

SFENEIMIRTARIP

INFREEET AL A R A SRR AR 231
i (o EA R/ D PEEET AR AR O AP
K3 (2021 5D ) 101 Fhdl/NFh T B
MY SR A R 2020 4F, REIAME
Yl “ = B A R NP R BT AR AR 25
PR E S E” Wil TR,
Sy A E AR/ INFR R B A AR 25 S ORI
Hul, BFFE BN AR R A
BRAGE. PR X\ A S AHE
KBRS = kB 77k R . Bt
e, LUTE. BMEes. KAE
T E A AF 30 A F LAY AR /N B
AR TR R GRS
TR .

AR 3 5 AT R B 2 AR A B
AR R E LB, SR R E R L
W, HARRITHARESTE 2B, RN
TR R AR, HFAERTA
TP ERREAS B it AR g . TR E BUA AR
PrlE CBEAREED 3200 4, ik HL LR
Y 2.3 e, AR THEYAMER

60%. KHILAR, HEY AR A
AR T R T RRER . B
FEP FE AL T A Bk e RN R AR
YRR, BRT (EFRESRY
AR 4 5% (2021 B ) #Fh 260
S, TUCN A3 o FEA 1 32 AR 4
350 APy 61 AR/ INFRHE BT A A A
PARL (2 B2 Wl NP B A A ) AR
£5% (2021 J5D ) 101 Fdary 46 F,
AR, EH. BREAE. TR
. FRm. S RERSEA . FRKR.
FERSLLILAS . IR SRR/ NI B 2R
YR SR, FERFE « o E VS R AR
AW R IR AR AT 4R T AT
Yy, SRR AEREY T 124
TR R, FR, BRI RS
MREERI TGRS TR, B
AR AR S AR /N B A A ) s OR
PRI 30 A, fRIP T HRLEAE
PRIP X ANETE AR S A 8, T
T O Pl INEREE R A A Y 4 A

PRIPEEH, XAPA SRR RN T
By, ANTFIEHAAEEE K2
BRI, 2R, fRIPR
HEM—REIF 2 FFRT 204
R/ INFoR R B A AR 0 11%) o 1 i BB 1
W1 TAE, 8 f5 Lo Fh 2 i Fp i 50
ERWE S, FFIFE T — L4 Fl ]
IHA TR

HIb, EEFPFEGEL. HEZRME
Wy el S JBE 24T Peter Crane % R 18 3L
R REY IR SR T
W T SL ik, RERPITEH AR
Bl S5, {H PSESP R4 IRI—T7
TR ST, — & LRI AT
B, T T ESFISE R BE &, FRE
TARZ LRI BN 261 .

L —: AR

=0 =S A o JT T Sh =
HGE—1THEFE, HEAHToEKR
PRI ETE4 . 2001 4F, [ A1
- B AR AR I A T B A, 45K
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252 K BN 4 Bk, REJFAESS St 3
PR 2007 48, B BHAEY) 46 % Bk
WIHT RGN, HRETHTHE
MERT, WMINEF T 1600 4 B UE i i
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&5, 2014) . 7F TrEMBL 8 ¥ ¥ 4F
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IR YRS R o W) B A 2 45 A7 5 R Ah PR
5 4E 2 ) SNP AP, 4 5 2 (1 1
RIS A FRAE (SIFT 345
<0.05) . W24 (34 =0.05)

B A RS T A F R AR X
FREYFBIFIG A E (4 Ma, Wariss
& 2021; Yang £, 2018) . N T 4
TR 8 T PR AL BB ) ORI R
S, ROVRIEFEELS AT LS R, ik
BT 5B A MR
B, {135 CR, MX, PJH ({H A 3%
PJH3,6) , LSBD ({45 LSBD7-12)
1 DYS ( £ 3% DYS1,3,4,8,13) . H
Y B B RN AL AR T A B RR A
ERETE AR A4

feJa, FRATHRIE SE Al o i A A
VRELEE (Yang 25, 2019) Wit defT
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HEEMER. WS R EFT GO
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3. 4%

3.1 &R FAENF

105 > A (& /Y & 9 7 4% 7= A
2 1.16 Tb 1y $ 85, P 35 0 Jr iR B

g 15x (2 S3) o BB Ay O 2
£ BE A 0.003740.0007, 7E 10 4~
A Fp # 1, BD (0.004240.0007)
#1 PJH (0.00414+0.0008) i Z& £
B v T HARE AR, T 2% A B A AR
3 MLT (0.0030+0.0004) #1 LSBD
(0.0030+0.0009) ¢ & S6; %
S4) . XTEAIRER 5002621 4~ SNP
W & R, 2 75.03% fY BB B
MR 22 A VAL T B B E) X d, HAR 2
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3.2 PPl AL L5

4 B A 4 LD AR B 4 b 4
RPN 22 7 2 A PIH R
LD %45 35 3] i KF3 r° i — 2k,
i KAE 2924 1617.9kb; 5 /MA WL T
DYS F B, %4 139.7kb ( & Sla;
FS6) ¢ IX ST e A R A () 1)
wAE T R, WL RE M,
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% 3.134+0.79X 107, Watterson i
it B (0 K 2.62+058X107,
AT & P DHY B B A 5 Y
& Z B P (1=3414£085X107;
0 =3.00+0.67x10°) ; |fif MLT F #
WL LR AR ( 1=2.5440.76 X 10,
0 w=2324£060X10°) (F1) . KK
AT A 1L A D N 1 B IR 2 A1
SR R A AR, B ow F10 FE
B A 4G 285 55, 7E codon2 [X

PR SIS EIRZ A B
EERHES R B > B > T
>fold4> N4 > B h5 1 3>utr3>utr5>
BT 1>fold0> BZHg 12 (£ S7)
m, (O fi &) I A R R 2 AR,
JEE L) A om, (4R fR] AL S
R R, [A S0 Wi MER &S LT
DYS, K H MX, KRB 0,/
n, WA FEH BiE (0.56 & 0.59) ,
KHRFH o/ m, HOME T YRR OE R 1

(Chen %, 2017) . 5 H At FhEEM 1L,
CRH{J ny/m, R m, O S
A A AR T HADHL X ) FpRE .

fi F§ PLINK HER £ SNP /5,

FATERAT 222671 4> Hr 4 SNP F1 210
AN HE SNP, M SNP 434 45 R 3%
BB IR & LA I R (K=T)

(B ST , BB TULAPEE AR
BERA (B 2a) . HBTENZ,
CR N MX FPRE )55 1 S AH X 2l
NG HADFRRE R AL IR G . F R
A3 BT LA B A LAY 45 8, CR Al MX
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o 21 8.6% 1 6.0% (& 2b)
BT A HAh G 2R A A BN [RI R R Y
BER A . RATES M2 EER W
SNP, Z5R B RmfEKME N 13 (A
S8a) , it THIAEFPEEREE (10
f CR Fil MX (A ) 35 4% 15 AT 3 2
¥ (& S8b, ¢) .

LR REB N R Tl S HR

Population N  No.ofSNPs mx 107
ED 9 2,513,897 3.31
CR 9 2,260,909 3.09
DHY 9 2,567,251 3.41
DYD 14 2617481 3.37
DYS 17 2,755,154 3.40
LSBD 15 2,351,358 3.16
MLT 5 1,798,618 2.54
MX 9 1,827,101 2.61
PIH 9 2448228 3.29
XC 9 2,250,662 313

a0x10° n4x10° a0OMm4 6, x 107
1.63 2.88 0.57 2.94
1.44 2.42 0.59 2.64
1.68 2.99 056  3.00
170 299 057 278
1.75 3.10 0.56 2.93
1.62 2.87 0.57 249
1.51 2.32 056  2.32
1.24 212 0.58 1.83
1.49 2.60 0.57 2.69
1.63 2.88 0.57 2.62

Note: N, sample size; #, average number of pairwise nucleotide differences per site; 8,
Watterson's estimator of @ per base pair; =0, 0-fold degenerate site nucleotide diversity; =d, 4-fold
degenerate site nucleotide diversity. Yangbi maple populations are defined as BD = Bada River,
CR = Chongren, DHY = Dahuayuan, DYD = Diaoyudao, DYS = Dayingshan, LSBD = Luosibaidi,
MLT = Malutang, MX = Sanchahe, PJH = Panjiahe, XC = Xincun.
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(FTH Fgp ¥WRT 03) o 2 Hrmifhfe

[ 7 For {H, A& AR Fh i 2 [H] Y B
R s — R AN, s iR
MU B b 3 AH 5 (Pearson's R=0.742
p<0.01) (& S9; % S8) .
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FIGURE 2 Relationships between populations of Acer yanghiense. [a] Genetle structure output from aomoornes based on neutral locl, The
length of each coloured segment represents the proportion of the individual's genome from K = 7 ancestral genetic groups, The populations
are grouped by lecation and are depicted with different codoiirs representing different genetic componants. (o] PCA plot of A, yanglifense
based on neutral locl, (&) Retationships and gene flow between A, yanglbiense populations, deplcted as the maximum-kkelihood tres
produced in taegri, The direction of gene flow is indicated by an arrow, The scale bar (deift parameter from the assumed common ancestral
ol aticon, 10 tmes e average standord ecror of the entries in the samphe covariance matria rellects the amount of genatic deft that has
occurred amang populations of A, yanghlense [Colour figure can be viewed at wileyonlinelibrary.com|
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FIGURE 3 Demographic history of Acer yangbiense. {a, b} stamvar por 2 results showing historical changes in effective population size
N} for A yangliense populations, with a generation tme of 10 years under the conditions (a) all populitions considered as one groug,
and (b two groups. CR and the other nine populations (OTHERS)L The Bght blue lines correspond to the upper and lower bounds of the
5% conlidence intervals, (o, d) Demographic history modelled using smee+, as ane group () and two grougs (), le) Demographic history
modeled wing rarssacon 2, with column width representing the relative effective population size. The numbers on the bar represent N.
the numbers behind the dotted lines show the estimated time [years agol, and the trapezold bar represents exponentlal change in M, MG
indicates gene fow, MG10 = 0000100366, MGOT =0.000124732. The orange red vertical bar corresponds to the Middie Pleistocens
Transition (~1.2-0.7 Ma), and the purple vertical bar corresponds to the Dali Glaclation occurring at =73-12.5 ka [Colour figure can be
wviewed at wileyankinelibrary.com|
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FIGURE 4 Homozygous deleterious mutation and FROH (freguency of ruis of homozygosity). (a) Distribution of FROH and (b]
homozygous deleterious mutations in 10 populations of Acer yanghiense. Populations with the same letter are not significantly different
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selected populations/individuals [Colour figure can be viewed at wileyonlinelibrary.com]

B 4. A F R %A= FROH

%, AT KX KELTAE AR A=
AR B RAE, WO DA st L 2 4
PE: Q) FATIN G R IR R A AL
Fh#E Ne fUH 23.9, 534 Bri5 4 %8
AMEEL (703) BYHFALEL 0.03, B
ZH B TR B RBROP A S 0 TE N T 9
/b (Turner 4§ ,2006), A\ 281 3l 40 H1
A SRR P A B — 25 N T S5 A AR
SEBE SR TN IR T X
WAZE SIS, wiERlEs. &
AR KA AR MR R Sk, 1tk
S, FEUTEM AR
/1 (Tao 45 ,2020). FRATSEHb A A 1
B 43R Tk A R R R EE R 2 4051
R, RIRTHE M. FEHASERN
52 10 AN CHFP R B KA 4 AR
ALK T 100(Tao 55 ,2020); (3) ¥
T A B A EL B SR A, FHAS T
B AT B A g A — G A A
WHE ZFEE ) E B R R, Tao % ATE
2020 KR AMEZE R A BACE 5.37% /)
AMRRE P RS, IR
B BRI AR 7 3% e i A

AT DA =l 35 4007 T R
HIFPBEZNAS D s, AR HA R R AY
PRI T FPRE AT S o AT s
A RE I [ A T H AR AR 2
%, HR3E FASTSIMCOAL2 ()4 #7
45 (& 3e), CR 5 H b #if 20 78
52ka sk, X5 KHE UK G AR AL
2 3b By Br (MIS3b of Dali Glaciation,
54-44ka) (1) B[] W) & (Cui 4 ,2011);
FASTSIMCOAL2 43 #7 % Bi 3 1 i 45
D3 BB Gs A LSS 1.2-0.7Ma [y H
BT AR B [ ), X3 ARk
SARASA AR B T R B E P
AR, SR VN IX TR A2 R
o B By 34 A (Clark 28 ,2006;Head #11
Gibbard,2005), STAIRWAY PLOT 2
PR BT 45 SR TR AR SRR B A% LS )
x4 (F 3ab) .

24 8000 % 1500 4FF, K i P
BEFRR N (& 3a—d, JEETTREZ A
FIESN. HARTERIC SRR G LM
X HFEZ) 6370 4EHI L C 2 AN E Tk

oM, A PR 4 B H (Shen
45 2006), Wan %2 A (2011) JESE T
2 X TR 2 S5 W 5 B B AR AR A
SR T, SRETER A AR i
(93100 4E/1) A1 # B (>2000
4 Fi) ; Dearing 48 (2008) % I 24
2300-1700 4F-FiA ok N RS fE 24 1,
AFE DU o XLy s S n] g3t
[F] 5838 T i B R eSS i, O
HR Fl— I3 30T A &b
FE T W DA SR AR /R . JRATIE
BRI 5B 7 BB R 25 R
A—F XZE KK SMCH+ i J Ty a]
AR Z3 T R R A8E A% 254 S TR B,
I F SFS J7 343 M7 b s Ao B &5,
PR 7 I AN AL R 2 () 1) T B
HEEEME, TEVHE AR/ N7 s
) B[R] B AT G5 2 AN Rl A 25 2R (Patton
4 2019), It4h, FASTSIMCOAL?2 HY
SRR TR ABIA GX L
AR 2R RERD , XHAEE
5 HA S A S5 (Excoffier
%, 2021 4F) o H—AMEEE, oA
AT B T A B ) P /MR 22 W] RE
SO RREE DT S A HEWT . FRATI EAR R
A NIEE, X AR B ) AT R A BE A
flivt,  BIAE Y el o9 0 S S FoAs A o i
S 2L 8 ) 10 4F 1 B 8] 4 RE T AL 45
e

Brubz ok, FRATH PR E H A 5
BTl 2R W% A 45 NS NP A A
1) 15 4% B . MLT A1 LSBD ##
A By FROH {f 2 # & F CR. PJH.
DYD #1 BD #f & ( € 4a) . MLT
R AR TATER Z iy, B
RZREEE AN A 5 NNME: H MLT
TR IR A Pl R A B DB s A
AL T S R A9 4H S5~k LSBD Ff
FEARECH 77, (BAE 2016 4 E 175
AMEAE R I 1 RREESE . 4,
LSBD pyai A HFRLZHERL (K
4b, ¢ , REHCHZFMBEME. X
AREZFE R (1) PEAERILH R,
Z HAREBEMIL G R (CaE R E
AENAGZAERES  (Glémin,

EFEMEHIETURIP

2003) , FrPAMiARATHZMAAEH
ERAWHRIEZE; (2 Kk
M AR RS RO R . FoA]
) TREEMIX 43 H7 SZ Fg U HEM, 2 B7
SE R R R R R AR AR p i 2
(W DYD #1DYS By SCA 6],
H %A I %) LSBD A fa] Ay b
MEZ A 2 R EE . AT, oA
KB CR R B AR %A At PSR
BEFER (K2 , {HHITEER
JKF- B A%, il W1 H FROH # % (&
4a) o XTFREZ BT HMHRR LR,
H 126 MK, BRI K. &
RIME, SRR AEBER
AL BR B R AR B R ], W] RE S 3L
KRR EAbL 2, B2t i H al
UL 28] P e Yk A e 5 [ 358 4% 07 A =X
25
BMNARTHEREN GO
B, RMRKZHMEL GO 5HY
B B FH 96 (% S19) . il fn, H
— i 5% >k B 4 ) GO:0009813 & 2%
il A= 4 5 B AL AR AH O, 7E R B A
R AR FEEAER, W R G
PR R R, ®2E KEBEEM
AW LEY) A ARG FE (Ogo
&, 2015; Quideau, 2006) . I
Ab, T BRI 2 4
& (UV) WEHNEBESENEZE
e (Koes 25, 1994) , BB E £
f) GO (p<0.05) ' fy — 4& B 7 7
40 I A0 S R AR BB, B o
B “ B R Y7 (GO:0006952) Fi
“WERAEYER” (GO:0016114) )
Acyan01G0206700, GO HRGAZER,
5 “mMIEERER", “BiEER”
MmN A R AHREREKET
HERA, XN HE S PR ARSR WS
WA BRI ST
LB A AR A A BT 2 B EL R 1 7T BB
JRH (& S13) o AN Zhou 28 A
(2020) %t 75 AMFIASTC R TR P Fh
MIBESE, KIRIE(S 5% S KA 45
M SR RES A (NBS) 4wifid
BB BEAE R P AR AR Ak,




W FREE
BFENEIIRTARIP

5 “Ieming)” (GO:0048544) . “H
TARFER”  (GO:0060320) . “fras
BEE” (GO:0048437) 1 “1bHy -
R (GO:0048235) #H %
A ERTULKFEE, S EREE
PSR R A AE, DA B3 He 3
KBS . (BRI X RIOTHEH—
BT
AV AT ) PR B R A 4

SRR T — 22 ORI AT Bl ) RS
fit: (1) MX Fl MLT #h# 59 4% 17 1R
ZREEARCF R (£ 1), FROH &7,
MisHERERLZ (K4 . ATH
FERR BRI ([ 1) Hisife i Al
(5 MLT EHgE &R 6, 5 MX 5t
S 4% /N) DHY J¥ b 75 MX F1 MLT
FREEAYFRAR SR . FR A7/ A DHY
FREE AR N T8 A, 5T =R
SR G ) MXCRT MLT Fift B o DA
WL ZREME: (2)LSBD FhEERY
FROH {H# =, A =ik 786 1A
Waia A FERE, FFERERP. #
LSBD F i (14358 % B 43 1 AR 37 7T BE R
RRAEYIR), FATEWH A K E DYS
W46k f LSBD FREERIMEME BN . 1
JeH S DYS 454 5 58 A48 B i >
(145 />, WL 4c), HinlfE R LSBD
fEIRA ERBMAARES, R
kELAGHERAE. KK, WA
PR A5 15 SR 0L, Fsp (E XA (0.137).
WA DA FEF | A CR M EEREAL RS,
R oh Has iy e ali, FROH figlié
BERAHRAG. HRT CRAES
HAmBPEEE] ) FST (AR R, WAER
TN AT RS, TRIEE AL BT
AMENAFTS . Aok B — 25 R AT 5
FRE R 2RISR, AR E A
ANMEVER B R, A UEE R R
T H SR BRI I # RIRE R

275 3K

Boeckmann B, Bairoch A, Apweiler R,
Blatter MC, Estreicher A, Gasteiger E, Martin
MI, Michoud K, O'Donovan C, Phan I, Pilbout
S, Schneider M. The SWISS-PROT protein
knowledgebase and its supplement TTEMBL
in 2003. Nucleic Acids Research. 2003, 31(1):
365-370.

Chen J, Glémin S, Lascoux M. Genetic
diversity and the efficacy of purifying selection

across plant and animal species. Molecular
Biology and Evolution. 2017, 34(6): 1417-1428.

Chen SF, Zhou YQ, Chen YR, Gu J. Fastp:
an ultra-fast all-in-one FASTQ preprocessor.
Bioinformatics. 2018, 34(17): 884-890.

Chen YS, Yang QE, Zhu GH. Acer
yangbiense (Aceraceae), a new species from
Yunnan. China. Novon. 2003, 13(3): 296-299.

Choi Y, Sims GE, Murphy S, Miller JR,
Chan AP. Predicting the functional effect of
amino acid substitutions and indels. PLoS One.
2012, 7(10): e46688.

Clark PU, Archer D, Pollard D, Blum
JD, Rial JA, Brovkin V, Mix AC, Pisias NG,
Roy M. The middle Pleistocene transition:
Characteristics, mechanisms, and implications
for long-term changes in atmospheric pCO2.
Quaternary Science Reviews. 2006, 25(23):
3150-3184.

Cui ZJ, Chen YX, Zhang W, Zhou SZ,
Zhou LP, Zhang M, Li CC. Research history,
glacial chronology and origins of Quaternary
glaciations in china. Quaternary Sciences. 2011,
31(5): 749-764.

Danecek P, Auton A, Abecasis G, Albers
CA, Banks E, DePristo MA, Handsaker RE,
Lunter G, Marth GT, Sherry ST, McVean G,
Durbin R. The variant call format and VCFtools.
Bioinformatics. 2011, 27(15): 2156-2158.

Dearing JA, Jones R, Shen J, Yang X,
Boyle J, Foster G, Crook D, Elvin M. Using
multiple archives to understand past and present
climate—human—environment interactions: The
lake Erhai catchment, Yunnan Province, China.
Journal of Paleolimnology. 2008, 40(1): 3-31.

Do C, Waples RS, Peel D, Macbeth G,
Tillett BJ, Ovenden JR. NeEstimator v2: Re-
implementation of software for the estimation
of contemporary effective population size
(Ne) from genetic data. Molecular Ecology
Resources. 2014, 14(1), 209-214.

Douglas G, Chen YS. The red list
of maples. Botanic Gardens Conservation
International. 2009.

Doyle JJ, Doyle JL. A rapid DNA
isolation procedure for small quantities of fresh
leaf tissue. Phytochemical Bulletin. 1987, 19(1),
11-15.

Excofffier L, Marchi N, Marques
DA, Matthey-Doret R, Gouy A, Sousa VC.
Fastsimcoal2: Demographic inference under
complex evolutionary scenarios. Bioinformatics.
2021, 37, btab468.

Frichot E, Frangois O. LEA: An R
package for landscape and ecological association
studies. Methods in Ecology and Evolution.
2015, 6(8), 925-929.

Garcia-Dorado A. A simple method to
account for natural selection when predicting
inbreeding depression. Genetics. 2008, 180(3),
1559-1566.

Garrison E, Marth G. Haplotype-based
variant detection from short-read sequencing.
arXiv. 2012, 1207.3907.

Glémin S. How are deleterious mutations
purged? Drift versus nonrandom mating.
Evolution. 2003, 57(12), 2678-2687.

Head MJ, Gibbard PL. Early-Middle
Pleistocene transitions: An overview and
recommendation for the defining boundary.
Geological Society, London, Special

Publications. 2005, 247(1), 1-18.

Hedrick PW, Garcia-Dorado A.
Understanding inbreeding depression, purging,
and genetic rescue. Trends in Ecology and
Evolution. 2016, 31(12), 940-952.

Hohenlohe PA, Funk WC, Rajora OP.
Population genomics for wildlife conservation
and management. Molecular Ecology. 2021,
30(1), 62-82.

Koes R E, Quattrocchio F, Mol JNM.
The flavonoid biosynthetic pathway in plants:
Function and evolution. BioEssays. 1994, 16(2),
123-132.

Korneliussen TS, Albrechtsen A, Nielsen
R. ANGSD: Analysis of next generation
sequencing data. BMC Bioinformatics. 2014,
15(1), 356.

Kumar R, Janila P, Vishwakarma MK,
Khan AW, Manohar SS, Gangurde SS, Variath
MT, Shasidhar Y, Pandey MK, Varshney RK.
Whole-genome resequencing-based QTLseq
identified candidate genes and molecular
markers for fresh seed dormancy in groundnut.
Plant Biotechnology Journal. 2020, 18(4), 992—
1003.

Li H. Aligning sequence reads, clone
sequences and assembly contigs with BWA-
MEM. arXiv. 2013, 1303.3997.

Li H, Handsaker B, Wysoker A, Fennell
T, Ruan J, Homer N, Marth G, Abecasis G,
Durbin R. The sequence Alignment/Map format
and SAMtools. Bioinformatics. 2009, 25(16),
2078-2079.

Liu XM, Fu YX. Stairway Plot 2:
Demographic history inference with folded
SNP frequency spectra. Genome Biology. 2020,
21(1), 280.

Luu K, Bazin E, Blum MGB. Pcadapt:
An R package to perform genome scans for
selection based on principal component analysis.
Molecular Ecology Resources. 2017, 17(1),
67-77.

Lynch M, Conery J, Burger R. Mutation
accumulation and the extinction of small
populations. The American Naturalist. 2015,
146(4), 489-518.

Ma H, Liu YB, Liu DT, Sun WB, Liu XF,
Wan YM, Zhang XJ, Zhang RG, Yun QZ, Wang
JH, Li ZH, Ma YP. Chromosome-level genome
assembly and population genomic analysis of
a critically endangered rhododendron provides
insights into its conservation. The Plant Journal.
2021, 107, 1533-1545.

Ma YP, Chen G, Grumbine RE, Dao ZL,
Sun WB, Guo HJ. Conserving plant species with
extremely small populations (PSESP) in China.
Biodiversity and Conservation. 2013, 22(3),
803-809.

Ma YP, Wariss HM, Liao RL, Zhang RG,
Yun QZ, Olmstead RG, Chau JH, Milne RI, Van
de Peer Y, Sun WB. Genome-wide analysis of
butterfly bush (Buddleja alternifolia) in three
uplands provides insights into biogeography,
demography and speciation. New Phytologist.
2021, 232(3), 1463-1476.

Mustajarvi K, Siikaméki P, Rytkonen S,
Lammi A. Consequences of plant population
size and density for plant-pollinator interactions
and plant performance. Journal of Ecology.
2001, 89(1), 80-87.

Nguyen LT, Schmidt HA, von Haeseler

A, Minh BQ. IQ-TREE: A fast and effective
stochastic algorithm for estimating maximum-
likelihood phylogenies. Molecular Biology and
Evolution. 2015, 32(1), 268-274.

Ogo Y, Mori T, Nakabayashi R, Saito
K, Takaiwa F. Transgenic rice seed expressing
flavonoid biosynthetic genes accumulate
glycosylated and/or acylated flavonoids in
protein bodies. Journal of Experimental Botany.
2015, 67(1), 95-106.

Patton AH, Margres MJ, Stahlke AR,
Hendricks S, Lewallen K, Hamede RK, Ruiz-
Aravena M, Ryder O, McCallum HI, Jones
ME, Hohenlohe PA, Storfer A. Contemporary
demographic reconstruction methods are robust
to genome assembly quality: A case study in
Tasmanian devils. Molecular Biology and
Evolution. 2019, 36(12), 2906-2921.

Pickrell JK, Pritchard JK. Inference of
population splits and mixtures from genome-
wide allele frequency data. PLoS Genetics.
2012, 8(11), €1002967.

Purcell S, Neale B, Todd-Brown K,
Thomas L, Ferreira MAR, Bender D, Maller J,
Sklar P, de Bakker PIW, Daly MJ, Sham PC.
PLINK: A tool set for whole-genome association
and population-based linkage analyses. The
American Journal of Human Genetics. 2017,
81(3), 559-575.

Quideau S. Flavonoids. Chemistry,
biochemistry and applications. Edited by
@yvind M. Andersen and Kenneth R. Markham.
Angewandte Chemie International Edition.
2006, 45(41), 6786-6787.

Rodger YS, Pavlova A, Sinclair S, Pickup
M, Sunnucks P. Evolutionary history and
genetic connectivity across highly fragmented
populations of an endangered daisy. Heredity.
2021, 126(5), 846-858.

Rodin-Morch P, Luquet E, Meyer-
Lucht Y, Richter-Boix A, Hoglund J, Laurila
A. Latitudinal divergence in a widespread

amphibian: Contrasting patterns of neutral and
adaptive genomic variation. Molecular Ecology.
2019, 28(12), 2996-3011.

Shen J, Jones RT, Yang XD, Dearing JA,
Wang SM. The Holocene vegetation history
of Lake Erhai, Yunnan province southwestern
China: The role of climate and human forcings.
The Holocene. 2006, 16(2), 265-276.

Sim N-L, Kumar P, Hu J, Henikoff
S, Schneider G, Ng PC. SIFT web server:
Predicting effects of amino acid substitutions
on proteins. Nucleic Acids Research. 2012,
40(W1), 452-457.

Simons YB, Turchin MC, Pritchard
JK, Sella G. The deleterious mutation load is
insensitive to recent population history. Nature
Genetics. 2014, 46(3), 220-224.

Tao LD, Han CY, Song K, Sun WB. A
tree species with an extremely small population:
Recategorizing the Critically Endangered Acer
yangbiense. Oryx. 2020, 54(4), 474-477.

Terhorst J, Kamm JA, Song YS. Robust
and scalable inference of population history
from hundreds of unphased whole genomes.
Nature Genetics. 2017, 49(2), 303-3009.

Turner TF, Osborne MJ, Moyer GR,
Benavides MA, Alo D. Life history and
environmental variation interact to determine
effective population to census size ratio.
Proceedings of the Royal Society B: Biological
Sciences. 2006, 273(1605), 3065-3073.

Wan Y, Fu KD, Liu Y, Shi ZT.
Geomorphologic structure, characteristics
and processes in the Cangshan mountains:
Explanations for the formation and development
of the Dali Glaciation. International Journal of
Geosciences. 2011, 2(2), 155-163.

Wang K, Li MY, Hakonarson H.
ANNOVAR: functional annotation of genetic
variants from high-throughput sequencing data.
Nucleic Acids Research. 2010, 38(16), e164.

Yang J, Cai L, Liu DT, Chen G, Gratzfeld

W FhEE
FFENEIMIRTURIP

J, Sun WB. China's conservation program on
Plant Species with Extremely Small Populations
(PSESP): Progress and perspectives. Biological
Conservation. 2020, 244, 108535.

Yang J, Lee SH, Goddard ME, Visscher
PM. GCTA: A tool for genome-wide complex
trait analysis. American Journal of Human
Genetics. 2011, 88(1), 76-82.

Yang J, Wariss HM, Tao LD, Zhang RG,
Yun QZ, Hollingsworth P, Dao ZL, Luo GF,
Guo HJ, Ma YP, Sun WB. De novo genome
assembly of the endangered Acer yangbiense, a
plant species with extremely small populations
endemic to Yunnan Province, China.
Gigascience. 2019, 8(7), giz085.

Yang J, Zhao LL, Yang JB, Sun WB.
Genetic diversity and conservation evaluation
of a critically endangered endemic maple,
Acer yangbiense, analyzed using microsatellite
markers. Biochemical Systematics and Ecology.
2015, 60, 193-198.

Yang YZ, Ma T, Wang ZF, Lu ZQ, Li Y,
Fu CX, Chen XY, Zhao MS, Olson MS, Liu
JQ. Genomic effects of population collapse in
a critically endangered ironwood tree Ostrya
rehderiana. Nature Communications. 2018, 9(1),
5449.

Zhang C, Dong SS, Xu JY, He WM, Yang
TL. PopLDdecay: A fast and effective tool for
linkage disequilibrium decay analysis based on
variant call format files. Bioinformatics. 2018,
35(10), 1786-1788.

Zhang M, Zhou L, Bawa R, Suren H,
Holliday JA. Recombination rate variation,
hitchhiking, and demographic history shape
deleterious load in poplar. Molecular Biology
and Evolution. 2016, 33(11), 2899-2910.

Zhou GC, Li W, Zhang YM, Liu Y,
Zhang M, Meng GQ, Li M, Wang YL. Distinct
evolutionary patterns of NBS-Encoding genes
in three soapberry family (Sapindaceae) species.
Frontiers in Genetics. 2020, 11, 737.




BFENEIIRTARIP

EEATTARIREE A ST

4 3241

(b B A B2 L A AT BT F B i BF A A AP R TR B

4 3 K (Magnolia sinica) 2 K
=R 2B R ENYFZ —. TE
FhF Bt B BRI 5 BT B0 A1
RIRS W AR KT 1 IR &
FEARIEL A R PETT Je TS

FRER: D EHAMTEA
e A BATE 45 4R 3K HR (Nondeep
Simple Morphophysiological
Dormancy) , TEJRMHRZEMEFP R 2 i,
fit (Embryo) & # 48 Fh 1 N & A K
B 29 0.60 B JEFh L CIE 5 Fh 7 K2
AIELAED - 2) i FAE20°C. 25°C,
20°C /10°C.25°C /15°C }¢30°C /20°C (&F
HOEIE 12 /N, SR GRS 12 /)8 /12
/NI, RGO S IR R

HRER QR 200mg/L) {UFE 20°C2
PR E AR HER: 30°C R iR
AP R O T R R 3D

HEEARF TR, KyrEETHRE
4.9% (fuf 85 J A, Fresh basis) , Hj
KA ZE TR HAE 20 CRTF
6~ H, WiRBSHEFFH LA
BEES, FWEMEBRSERETIER
A Fh + (Orthodox seeds) . 4) # 1%
i PR 17 (Cryopreservation, i (2
M. HAEHESE T WA TR,

R G BEFEIG IR D 6 A~ H AL
BT 20 CARIRARFE, (B R F
KT 60%. 75, FIHHALAREFRRA

Xb o B IR BEAT BRI R, AR B
ARARIR PR AT 6 A J5 A K AR i
70%. FATIN g F) AR I B A AR PR
7B H 3l AR 1 HEAT KPR AT R
AT,

TR & FAE Plant Diversity
Z& & I (Lin, L., Cai, L., Fan, L., Ma,
J.-C., Yang, X.-Y., Hu, X.-J., 2022. Seed
dormancy, germination and storage
behavior of Magnolia sinica, a plant

species with extremely small populations

of Magnoliaceae. Plant Diversity. 2022,
44, : 94-100. https://doi.org/10.1016/
j-pld.2021.06.009) .

FFENEIMIRTURIP

12 A8/ RE 0T ) Feb - i ek e 14 1 B

(b B A B2 L A AF 0BT F B G 27 A R AP R TR R

o ok e B WAL B 5 P e ] 1 B A A A S SR 2 X Ok T 9 ARG 12 AR/ NRR R B G B 25 AT TR R

S R LT
1 scEatiet
AHERILE L,

1 YIpfE a8k

75 SRAEH B4 b T#% HA b1
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5 7 A PO SUR M N Bl s B TR Cycadaceae BRIk Cycas pectinata
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12 HNE B ML R AL Tiliaceae JELAR Craigia yunnanensis

2 LA
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WA FEAAFRA BN SR AN REFEELRE)

T EYR4S (Aristolochia Delavayi)
TSV PRI B R A 1) SRS
By, # IUCN L4 3N S
PWAh (END ,  [5] Bf 49 & — il /N F
BEEFAEAEY . R TR ST AR
P TT R R 5 DA SR A R AP AR Y
WL E R, APFSOR R EE )

(SSR) 4 FHRICHFF T WA i s
FHE PRI [ 35 2 25 A R A% 2

AR ETRZMTFEA, Xt
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& IR AT e 2 B T AR R 3R T 3
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PR A2 400 o i R B o R )R A 22 A
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Ik (Nm=0.591) , X W] §g /& Hi % B
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AL (Ceratopogonidae) Fl 8 I

(Chironomidae) , T 5% M A 44K
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AR, (RIS AT S .

FATT I A 5T AR A A A 8]
R PR B I BRI B YR AN 45 BB
RIS AL L5 o

B I YR AR R A G 2 B RN
BAREY, BABSETNE.
[F] B 32 ) b 2 — o B XL T B
(Byasa daemonius) 4] L i) 5 5 3
F, HOR YT BOX A2 B 05 Y
Ko S RECHAERE, BT AR,
i BRI S N T, YRR R
PR A T D T e, AT R 5
10 B Sy, RER HAJLAA
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FT, BBCRF B B YRER R 2 1 3 AR
PEERTT, PRI AR PR 2
Skt 3 MR E B IT A A T S
PRI, BRI AT IR PRAP P Y
ITE Gy aed 7 B SN ) K R AR
MR HT EEP R RS L LB
MRy, EBOSH B TR . KR
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FEor VR A DAVEAS FE LA FE R A RS
[F] e 72 BOR BT I T R A R AT N T
B, U TEAR Y, TR AR
e, TEHEBLRAF T . &
BHER R, AU R Y
4 (Aristolochia zhongdianensis) [F] 5t
MDA KRR ES, HAH
T BB E AR E R, X AT RE
S FEWHER T SR 2 E h
RSBV IBALHTE, NI, SR
I i e 0 108 2o ek PR 1) 45 B 2 BF 5
AR SR — WAL

RIF IR & ZRAE Plant Diversity
Z¢ &% I (YuYL, Wang HC, Yu ZX,
Schinnerl J, Tang R, Geng YP, Chen
G. Genetic diversity and structure of
the endemic and endangered species
Aristolochia delavayi growing along the
Jinsha River. Plant Diversity. 2021, 43:
225-233) .
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2019 4EHATE], 2R 51 K E Y
E R, #Bad 90% 1y Fh 2 AE X B it
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By HALEA X, EREA K HIEI
HITERENR, RPNk B =AM
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N 75 8 (Fosbergia shweliensis)  +
UL % (Aquilaria sinensis) K1 57 3k
(Malania oleifera) 5. %% 5| {H 1542
e, ERBTREERERE T
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REHHAEEY P, 7% % 2021
AEFERY COPLS W # b, Al %
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SRR TE A AR S, SEI T S
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i, O B 0 i T e (e ooy 2
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BEr s (em) HAz (em)  EME (emXcem)
B4 LIS FIRRIE  ERAEA
WE  EZE BE R BE iEE
it (Lauraceae) Cinnamomum%iiiﬁiwm Chenit’) 183.13 2135 208 0.15 101X89 7x4 WITSFI 2016.04
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Frs e F4 P E NSNS Ak 371
FRAEAHY) Ferns
(=F Ugs Marattiaceae
1 T AR Angiopteris bipinnata i
2 KEFR Christensenia aesculifolia I
BB Didymochlaenaceae
3 TR Didymochlaena truncatula
7KAER} Isoctaceae
4 LY €| Isoetes hypsophila I
#RTHEY) Gymnosperms
ANEN 7 Taxaceae
5 = FTEIEN Amentotaxus yunnanensis I
6 Tt =242 Cephalotaxus lanceolata I
DN Cycadaceae
7 RN Cycas chenii I
8 KT IRk Cycas hongheensis I
9 EAEPINTS Cycas multipinnata I
/NS Pinaceae
10 FERTMAZS Keteleeria evelyniana var. pendula
11 BALHEH Pinus wangii I
W74 Angiosperms
iR Cabombaceae
12 wisE Brasenia schreberi il
MR} Nymphaeaceae
13 I Nymphaea tetragona
s et Aristolochiaceae
14 BT YRES Aristolochia utriformis i
A S R Myristicaceae
15 EEEN i) Horsfieldia tetratepala I
16 ~HENEE Mpyristica yunnanensis I
=y Magnoliaceae
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17 Bk Magnolia phanerophlebia
18 St oRE Manglietia lucida
19 R AR A E Manglietia ovoidea
20 D= e Michelia glaucophylla
21 e Michelia iteophylla
22 NTEES Michelia lacei
T BB Annonaceae
23 =HEE Orophea yunnanensis
24 Pertig % Polyalthia verrucipes
25 SORAR Wangia saccopetaloides I
26 N Wuodendron praecox
RER Lauraceae
27 FRAE Cinnamomum chago 11
Rt Melanthiaceae
28 FRANAE T A% Paris luguanensis I
29 =R Paris yanchii I
=8} Orchidaceae
30 ThRAI= Cypripedium forrestii 11
31 KR = Cypripedium lentiginosum 11
32 A 2= Cypripedium subtropicum 1
33 L= Cypripedium yunnanense 1I
34 k7 9E% Paphiopedilum gratrixianum 1
35 JRR S35 e 22 Paphiopedilum malipoense 1
36 o= Paphiopedilum parishii I
37 paliliE Paphiopedilum wenshanense 1
38 SCUA T == Phaius wenshanensis 1I
39 T e 2% Phalaenopsis lobbii 11
40 SHKIGE Renanthera imschootiana I
FEAR Arecaceae
41 T LLARAH Trachycarpus princeps
=R Lowiaceae
42 i Orchidantha yunnanensis 1I
B Musaceae
43 T I B Musa ruiliensis
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ZBl Zingiberaceae

44 [ Etlingera yunnanensis I

45 K2 Siliquamomum tonkinense il
RAF} Gramineae

46 ML ZEFT Cephalostachyum mannii

47 AT Ferrocalamus strictus I
BIR Papaveraceae

438 DT LAk Meconopsis smithiana
BREH Ranunculaceae

49 hB R Coptis quinquesecta II
g8 Fabaceae

50 g1 | ATy Dumasia prazeri
EHRT R Elacagnaceae

51 eI Elaeagnus bambusetorum
R Moraceae

52 TP Artocarpus gongshanensis
7e et Fagaceae

53 FEkE X Cyclobalanopsis tomentosinervis

54 FERAT Lithocarpus longinux

55 JRSE IR AR Quercus marlipoensis
AR} Juglandaceae

56 A%k Annamocarya sinensis II
FRIHESRF} Begoniaceae

57 R Rk S Begonia gulingingensis II

58 IR FkI S Begonia longicarpa

59 I SRk Mg 2 Begonia rhynchocarpa
KAEE R Rafflesiaceae

60 A Sapria himalayana 11
NG Euphorbiaceae

61 T A Tsaiodendron dioicum
TR Lythraceae

62 ESE i Lagerstroemia villosa I
TR Sapindaceae

63 =34 Acer calcaratum
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86 Bl SRS Rhododendron farinosum
87 RELKALRY Rhododendron griersonianum
38 KA RY Rhododendron longipedicellatum
89 EEALAY Rhododendron mallotum
90 e R Rhododendron platyphyllum
91 HE i AL S Rhododendron tsaii
92 ARET:Y S Rhododendron vialii
AR Oleaceae
93 ARG Jasminum honghoense
HE AR Gesneriaceae
94 MO EE Oreocharis rotundifolia
95 FACA ]t Petrocosmea grandiflora
ZZH Scrophulariaceae
96 Ji P £ Buddleja delavayi
97 FeAR £ B Buddleja sessilifolia
98 B Neopicrorhiza scrophulariiflora
=i Lamiaceae
99 SR N} Clerodendrum brachystemon
B 245} Orobanchaceae
100 RO Pedicularis humilis
e Araliaceae
101 ZIR=+ Panax zingiberensis
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64 JETH- A, Acer crassum
65 VEL IR Acer wardii
=R Rutaceae
66 ARG S Citrus hongheensis I
67 L& e 1 Citrus macroptera var. kerrii
68 R Poncirus polyandra I
2R} Malvaceae
69 SR L FEA Firmiana daweishanensis 1I
70 7~ FaEA Firmiana major 11
71 SR TR Pterospermum kingtungense il
R Dipterocarpaceae
72 I 2 A Vatica xishuangbannaensis
+FHR Brassicaceae
73 H 557 Baimashania pulvinata
L #hFRk Opiliaceae
74 BBk Urobotrya latisquama
TR Nyssaceae
75 J\EE B A B Mastixia euonymoides
LRt Sapotaceae
76 PEE i) Diploknema yunnanensis I
Fifi et Ebenaceae
77 JINEL R Diospyros minutisepala I
B Primulaceae
78 A Primula caldaria
79 LA Primula chapaensis
30 BT iRE Primula pauliana
LLZERt Theaceae
81 SR Camellia fascicularis il
82 PENEEIS/ S Camellia hekouensis
83 BETE&R Camellia mingii il
84 KAZRSS Pyrenaria oblongicarpa
B SRFTR Styracaceae
85 PR S Rehderodendron macrophyllum
LS TERE Ericaceae
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