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skanAl', BEK, KEF"

PR MO K E A AR SRR, LW 650224; 2 [ERL ¥ B B WA A P 5 B
o ] 4 P S A A e B R R, L) 650201

WE  JERT (Brachystachyum densiflorum)2& H E A Fl TR, HFAMEBIAASSIEshnE], RS H I 26k
W, R, R R AU AT 6 B 36NN T R 1 4k B R 4H P (RAD-seq), 345 716 583
AN RAZ TR 2 A VE(SNPS)A S, B UL PPN AT B B L 454, G RB & F R P o A A8, SR AR X S A5
ARG R . 25 SRR B, M REAT B 85K 138 4 2 FE1%(PIC=0.722 5, H0=0.087, He=0.284 3, m=0.317 5), 1§ A\
JERERI Sy 220, % JE B M AZLE P FE 4310 (Fs7=0.102) R = (M 2R IR T (Nm=2.442) . BERI BR80T R W, AT S
i B SR S R AE B 24N o4k, IR 22 RIR AN Bk L [ SR A 7R 5, i 544 51 % . fKIE(Bio2. Bio6. Bio11f1
Bio7) A 47K £ (Bio19) &t 3 AR S HiE S MEA o5 o W0 o A AR AL R, AR IR 20 24, AT B dbiE R, HHE A
AN 7 89.5% . Tt 1202120404 F12041-20604E 24 A Bdi A4 X I sh4 /N, 2061-20804E3 AL X Ja 45 /S, 2%

PN RS AR XA SR AN R AL . BIF T4 RONRAEAT (0 OR3P A AR AL T B AR

XA ALY, WICEERANE, B 2Rk, WAL, YR oA
Tantl, FMEE, KEF (2025). MY ERRR L LU BE RN YE T YR 60, 407-424.

BRGNS HAESREWHH Z YR
ZREME TR, W R AR B RBVAES RS
[ Ra 5 1 b LR 45 ThAE(Yuan et al., 2023; Jing et
al., 2024) . FE A U] L0 B AR A AR A A A7 1 2k
fith, W I R I B BT RS BT A dE A, TR EUE
o AT IA 1 i B i A2k (Alsos et al., 2012;
Keenan, 2015; Poupon et al., 2021; Yang et al,,
2022c). SR, IXLERI0 SRR A PR, AR P AR
TR TR S A A R, FEOTHE. /W
T& B BT 9 A T A A 0k S RE SR I SR AR AL IR RF
“Ffif(Jia et al., 2020; Sang et al., 2022). #EZLH
PEVGE T W0 FpiE ST IR RE 7, 2 AR kA i) B
fith, A PRI DAHRTE A T R AC I 520, 3 SR b (1)
i& N AT (Pauls et al., 2013; Exposito-Alonso
etal., 2022). ZAT, JIZLH)URAR L S B Mg AL 2
FEVE KR FEAS, 7] B B AR b 1R 5 AP AN AT ),
DA% o078 J8 B (38 A% 45 44 (Guan et al., 2021; Be-

Wk H 19: 2024-06-19; 252 H #1: 2024-11-15

ridze et al., 2023; Liu et al., 2024). =W iifL 2
(landscape genetics) g3 fif ) Fp i S 14 2 Ak F &
0357 S (PO 0 B 558 (R 25 B AR 10 DL A (Alvarado et
al., 2022; Feng and Du, 2022). ML 220155 L
AT RE a2, (OB EE R 75 R 5
S FAE EAH S G RE AR 7S SO R R 8L AR 7 1
2 (Aguirre-Liguori et al., 2021; Haupt and Schmid,
2022). % [H -3 55 5L X (genotype-environment as-
sociation, GEA) HTF1 55 5 A7 s f 56 (outlier tests) &
R BT A S kot AN SROUL A B 2 20 TV
I IR Sy AR DA E R B A RIS R ) Fh g A A8 S
5 R 2 5 PRI IV 10k 1 Kk DR RN L PR 4H (X 3k (Frilipe
et al., 2022; Haupt and Schmid, 2022). FJ/H £k
A& 5T N R AE A BRIR BT AR S5 A T PR AL,
CESHEI ) iz iz, W= R (Agelaius trico-
lor). 7N#5 141 (Larimichthys polyactis). £ M #(Circae-
aster agrestis). T f- i (Solanum pimpinellifolium)

BeWH: FHR AR IS (No.31100148)M = M A & JZ XA B 7 i+ R SR N4 £ i(No. YNWR-QNBJ-2019-148)

* JBRE#E . E-mail: yxzhang811203@163.com
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1 & % 1€ (Embothrium coccineum) (Gibson and
Moyle, 2020; Zhang et al., 2020; Barr et al., 2021;
Sepulveda-Espinoza et al., 2022; Wang et al.,
2022b).

Vrasite Z FE I 7T CHUS 3 2 R, 3 2 20t
FAKHESR T o TFhad, Wi BKEZSH
(amplified fragment length polymorphism, AFLP).
A9 1 2 &1 (sequence-related amplified poly-
morphism, SRAP). F ik ¥ 5l bx &5 - 1 L2 b5l
(expressed sequence tags-simple sequence repeat,
EST-SSR). i 5 #H & J7 41| [6] ¥ 3 (inter-simple  se-
quence repeat, ISSR). fi ¥ & & ¥ 51| (simple se-
quence repeat, SSR). FfiHLY 1 £ & 1EDNA (ran-
dom amplified polymorphic DNA, RAPD)F1/F %15
it i I & (sequence-tagged microsatellite, STMS)
(FTIEEE, 2008; Tian et al., 2012; Zhu et al., 2014;
Bhandawat et al., 2019; Ely et al., 2019; Silva et al.,
2020; Meena et al., 2023a). BEE I FH AN K E,
R A v 0 RTE JE B KPR B DR 2 S L
(AR S A5 EEAT R IR R B A B R, W
H R % A1 (single nucleotide polymorphism, SNP)
(Shafer et al., 2015; Wu et al., 2023). {1k 3 (Kl Z4H ]
J¥ (reduced-representation genome sequencing,
RRGS)H Ay — Bl Rbn id 38 W K 2 >k (Davey
etal., 2011), A BRI ERFTIAL 505 (restrictionsite
associated DNA sequencing, RAD-seq){F Ak 3
DRI ZEL 0 7, R 3R A9 4 kDR 28 S L PN 1) K B SNP AV A5,
H B ) SNPA 7R o 26 . Hidfs B i, FasE PEAN
TERfR 27 T EeAE G20 T hnidim, & A T B AL 22
SO K 4 22 98 (Morin et al., 2004; Baird et al.,
2008; Ouborg et al., 2010; Lin et al., 2021). RAD-
seqFi RAE VA AL Z FEE 7 S T2, Rl & B
HTE2MmamEy, w2k (Adiantum nelum-
boides). &k A % (Magnolia fistulosa). % X WA
(Horsfieldia hainanensis) f1 == F ¥ H M (Nyssa
yunnanensis) (FKHEE, 2019; %58 545, 2021; )
YEfii %, 2022; Yang et al., 2022a). H fi, RAD-seq
AR BN H T AL BT (Melocalamus  arrectus) il
7 Fa B W /N B B Al VT 25 4T (Cephalostachyum
mannii) 5577 38 (38 4% 2 FEVETEAL (R IR NI 4E, 2023;
kAL 4, 2024).

¥ #8477 (Brachystachyum densiflorum) )y &}
(Bambusoideae) fi ## 17 J& (Brachystachyum) 1 4 ,
R ERAF, Hih FEOMA, TRRREME, A
350k, BH KL, BRFRS %, BiLT, &
Bt gs, SAEEIREOR, 3800 T4 R X (L
et al., 2006). BFFLRM, HATTATHEHE 1T IS (Pleio-
blastus) M1 NI 7T J& (Phyllostachys) 2 55 & 1%, H4 b
FER ST BARRL, BH. 167 BN NPT E 2
fBl(Zhang et al., 2012), T4k, FEEZHHIPUE K
Fe, SR AGHERR NP, T5 Ry T s R A N (D
WS, 2023), FEAEYT AR S MO BRIR, R REAE D
JBIl, FhEEECE Rk s, Har, MR eI %
ol E SR B A A W) 4 5% (https://lwww.ah.gov.cn/
public/1681/554202981.html). [FlHF, A48k
JEI Y Ay 206 5 3 A R ARG A ) XU, A B8R A 1)
Tyl oy %2 2R S AZ AL (¥ 5% (Isik, 2011; Phair et
al., 2021; Boban et al., 2022). @k Z MR RE
P DR S P B R P ) 75 225 R 1) B 4y, 1 BOREAES
JRVISE A3 AR o A R DR R % R S S0, AT S 3
WAL 2 BEME K F %K (Bonin et al., 2007; Salvado et
al., 2022). K, JTRBEARITEAL ZREVERT T, VR4
PGPS A X FLAB AL AR SR (RS I, 0T T ) A AT R OR
P8 it B R L

AT SR X A E A R RE AT, FI FH RAD-seq
FORIRAG 7R AET6 JE B (1 SNPEUHE 42, 3 1 v Ak
L RRAT JE IR AL 25 A FBAE 2 AR MK, [RIE 2 T 5
MUIBAE 7, o3 T SR AR AR AR A 38 A% 254
YA SR I sE A FOK BN R 2, R o AR (spe-
cies distribution model, SDM )% FEAT 24 Bl ¥ 7E
AR X DA R AR AR T W A X A8k, DA R
FEAT DR P S A PR AR A HE

1 MRS5S

1.1 EUHRRE

201246 H fE 22 8. VL 75 FUHT VLR 4R 2 45 #517 (Bra-
chystachyum densiflorum (Reudle) Keng) 6/ & #
36 MA(R), BEAAEIAIRET kmULE, DL 4
KRR A [F— B BN ERERSES-101
AME, BEAAMEREES-S AR L E R, BT
RIS O IE I T, T 5 Z:DNATREL .
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Table 1 Sampling information of Brachystachyum densiflorum populations

Population Locality Sample individuals Longitude Latitude
AHYX Yuexi, Anhui 7 116°14'49" E 30°5527" N
AHHS Huoshan, Anhui 4 116°26'38" E 31°24'01" N
AHGD Guangde, Anhui 9 119°14'10" E 30°48'56" N
JSLY Liyang, Jiangsu 3 119°28'30" E 31°14'39" N
JSYX Yixing, Jiangsu 10 119°47'54" E 31°16'49" N
ZJCX Changxing, Zhejiang 3 119°52'31" E 31°07'24" N

1.2 DNAREN. XFEHMZERNF

K HICTAB%(Doyle and Doyle, 1987)H B H 47T 4
HE K ZHDNA, 1% I At fsg v ks I DNA S U
=, WIRTTA e 8L 8 FE 2K - RADE K H g V)%,
4 F K 41DNAFH EcoRI1 (5'-GAATTC-3")BR il 4 Py 1]
B b TG Y), 7EDNAR BB PismisinPA4z3k, M A
PR HFTWr, SR IEHE & A Pk 1) BOds nP243:
3k, JEHATPCRY 1. KAl &% PCR™ ik 216
HIEARBURAEYE R A R A llumina Novaseq
6000~ 5 247 X il /7 (PE=150 bp). M2 5 H
Fastp v0.23.4 (https://github.com/OpenGene/fastp)
Bk ik e K R B reads, £ 795.5 Mb reads,
TFHIGCHE & N42.84%, Q30291.58%. ¥ ] Stacks
v2.62 (http://catchenlab.life.illinois.edu/stacks/) %k
% 1 [#) process-radtag #i &t ¥4 Clean reads # 7 &
140 bp.

1.3 SNPFEFITIE

PLE 1T (Phyllostachys edulis) 3 [X 20 (Zhao et al.,
2018) W= HHHFH . Bk, [FHBWA v0.7.17 % 1
(https://github.com/Ih3/bwa) ] mem 1 £ ¥ reads Lt
P2 IR H, IR %8 98.89%, FH SAM-
tools v1.6%ff(https://github.com/samtools/samtools)
frviewFlsort B i A s I AT HE P Al LR B .
SRJ5, I H Stacks A (1 gstacks 1 B A I L X Bk 1)
freads 44 A7 £, populationst B i T4 HH SNP.
5Ja, FIFHVCFtools v0.1.16% 14 (https://vcftools.gi-
thub.io/documentation.html) i € SNP, 1% {4 B *F- 13
TRFE25[{ISNP (—minDP=5), 51 kR k505 7 3 KA
£-F0.05/)SNP (-maf=0.05).

1.4 BEtESHEEMEEREEHIN
) FH Stacks % /4: populations 11 He 1 57 18 4% £ FEPE 48

bR, BFEZ MG EERPIC). MllZ 4 B (Ho). #
BIREG E(He) 1% H R 2 PRI (m) ML 52 RE(Fis). i
FINeEstimator v2.0%k14:(https://help.rc.ufl.edu/doc/
NeEstimator) vF i 61 J& HE 1 24 7 A AR /. JE
T K BLAR 5 (maximum  likelihood, ML) #] H 1Q-
TREE v2.2.0.3%/% (http://www.iqgtree.org/) Ky & R 4¢
KRB, HHE (bootstrap) EE 1 0007k I iE1TASC
BFIE, DA EBCREN . A Bl A R GTR+F+1+
G, ZMAELT U5 B HEN (Bayesian Information
Criterion, BIC), FITIQ-TREE# 4 #;fIModelFinder
IR e/ 1 . BEJG R v4.3.118 5 LEA R (https:/
www.r-project.org/)iEAT A& 45 8 43 #r, B2 7 BEEL
Kiih2-15, HENKEEEBIT10k, 38 kKA
%% (cross-validation error, CV error)fx /Nt Bl A &%
oy # . 18 Hadegenet i3 1T 32 i 73 43 #t (principal
component analysis, PCA)F1 3= i 4 #7447 (discri-
minant analysis of principal components, DAPC).
WAL S AR B (Fsr) S W JE FE 1] R 1045 22 53¢, {8 R hier-
fstatCL PPl & B 0] (545 7t 8 4. ) i BayesAss
v3.0.4% 1 (https://rannala.org) i1t 24 Fi 8 84T e 44
[] P 22 Rl B 28

1.5 BERRSSEXEKSH

MWorldClim v.2.1%#8 £ (Fick and Hijmans, 2017
https://www.worldclim.org/data/worldclim21.html)
# 197020004 1940 A=W < fik IR+ H 4w, = 8] 3 %
FN30" (1 km x 1 km). 1# Hrasterf R 4 & 55 F
7 SRR Hb 55 PR 22 445 52 2 IS A s (P 1), 285
JZ 7K 1h (Pearson) #H 9¢ & 3k A7 #H 0 1 AR 56 (P 2 2),
TR B AR SE R BN F0.75 (r<|0.75]) MR R T o e AR
B8NS, 43 A 0 H 8 % (Bio2) . %
H A 5 AR E (Bio6). 4K % (Bio7). fiEZEE
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PR (Bio8). EeiA ZE IR E(Bio11). FRKE
T (Bi015). 5l 7 FE B /K & (Bio17) Fll i ¥4
ZE R [ K B (Bio19).  FHHE PR30 55 S BK 40 7 #ff s it A%
G5 b R B g AR B A ) SRR . Af F vegantd
AT TU4 4P (redundancy analysis, RDA). 4 T #ff

SO AL AR S () B AR R, FREAT TUAR A0 A A
B 5 AR Mk (gradient forest, GF) /34, JLrff i #R bk
#r H gradientForesttl5e il N T IR 5 8L R iR iE
J8 RS A% 2 PIAH SC I SNP AL £, A F 3% 75 v i ik 5
% SNP (outlier SNP), — &4 HiBayeScan v2.15ff
(https://github.com/mfoll/BayeScan) i 47 i ik, %%k
PR D 8 = b T B AR IR T B R 7 LSNP,
B4R Kk PIK (false discovery rate, FDR){XT0.0111
SNPHL A 5 SNP, X SNP ] fE 5 J) i id& B A %
(Jia et al., 2020). 525 J5 153535 T L R -IA 52 Gk 43
PrstAT ik, 27l Fvegant Fllfmm L e . B Jeidk
ITTUR M, MRTSAN LIl ik 5 SNP; S8 )5
W B AREZ N3 N4 A (two-tailed p-value=0.002 7)
(DeSaix et al., 2022); x5 H fmm i 72 K 2 TR
A 17 (latent factor mixed modeling, LFMM)fii i H
S H SNP, 8 1E TR 1 08 o 18 A% 25 49 43 i v A8 Uk
55 45 1% K (CV error) fi¢ /N IF 1) KAE (Yang et al.,
2022b), 1 f g-valuefl £ 4 1% K I % (FDR) 4 0.01
4614 T 1) 575 SNP (Jia et al., 2020).

1.6 BEMES AN

IR T i P2 od R B R eI R A1 S R (7 Y A
BNV R AE > A (Yang et al., 2022b). A ffiid
F2 R A S5 A TR R ARAT (98 A8 43 AT X LA K T
AR ABRSARAB T H A AT R, FATTHR i o Al
Py CHEAL B AT V)RR > A AR 8 B AN A A R
SBRAEY) 2 FEME(S B A4 (https://www.gbif.org/).
[ 1 5 br A ¥ 5 °F & (http://www.nsii.org.cn/2017/
home.php). 1 EF M P05 A 1H (https://www.cvh.
ac.cn/)FIAH TR, FLIRIFATEAFEARAT 2 A 1 st (P
#3)o AVEBR R ZE 150, {5 spThin G i B iR
B5/NF10 kmf1 23 A b 21, B AR BE 1034 40 Afi b a5
KUK (Last Glacial Maximum). 43 i 1]
(Mid Holocene). HR{TFIASKII1O M AN UK T2 M
WorldClim##i T4k, SA3Hi% 825" (2.5 km x
2.5 km). # K B(2021-20404E. 2041-20604 LA

I 2061-20804F )% F# BCC-CSM2-MR A5 7 T 2 Fifr 1
A& %42 (shared socioeconomic pathways,
SSPs), 77 ’ASSP 1-2.6F1SSP 5-8.5 (He et al.,
2022). F:Tfik 8K 1, A FHHENMevaltd i
EER RN G IEN e sy, ERFMANLQ, EM
FeHon1 (MIR4). BEJa, {£HMaxEnt v3.4.4 51+
(https://biodiversityinformatics.amnh.org) il il %5 £
PHAEAN RSB 50 TS E /A ks =), B 25% 17
A MR, 75% )50 A1 N INZRSE, B S 0001F
NI KB EL, EEIIHI0K. &5, KMaxEnt
T 45 51 5 NArcGIS v10.8.1% 1 (https://www.esri.
com)Hr, R4 F IR 1) W7 s 73 %K 73 A X3 7 N AR
AN, GEAX . FEAEX A EGEAX

2 EREHH

2.1 SNP{LmZeit iRtk ZHEMITAE

Wt s7n, 4 VCFtools 811 g J= f& ¥ 1 16 5834
i i SNPs (Pt &11), HH19 1964 SNPs & L | #%
e, Bl )55.5%, 7 387NSNPsk L T B, Hifft
HNAL5%, FEH IR LA N1.24. FT16 5834
SNPs V-l 64N R A AT 5 B 1382 4% 2 FEIE (R 2), R
FREAT JE A B SR KCP A 2 B (PIC=0.722 5,
Ho=0.087, He=0.284 3, m=0.317 5), & JE#H1E%
FEVEIK T 2 3 A K, 2B 1 (AHGD) F1VL 75 B %
(ISYX) W5 J& T 10 382 4% 2 B R v, T U KO
(ZICX) R HERIIB 1L 2 FEVE IR AR . & R BRI A R H(Fis)
BN IEAE, “FH%I8N0.566 5, JEEEEMEL S THUE H
DSl vy SR N s e N IR S RV € 2% NN i)
BoR, TLIREPH (JSLY) & B o ik 3815 Neff, 7] g
Nefti N TEMRK, WATREM T MafE B> 55, H
AR5 FE R A BTG RO AR K/ ES.8 (3.6, 4.0)- 9.4
(8.4, 10.4) 210l HTA BRI EH (5.6)IRAK,
AReAEE R T ORBUAN, 3B ARAT 2 A XK AR
7% B ) B RS

22 REERfEEW

W RS KB MEAEE R 3. R 50 B (PCA)AI
F BT H 50 5> BT (DAPC) B 1 R AT BILA J& RE 4%
St iks R . RoREMARE2A EE 5 3 (E1A),
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Table 2 Genetic diversity indices of six populations
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Population PIC Ho He m Fis Ne (95% CI)
AHYX 0.8102 0.0880 0.3051 0.3295 0.6466 5.4 (5.2,5.7)
AHHS 0.6412 0.0863 0.2712 0.3099 0.4899 9.4 (8.4,10.4)
AHGD 0.8802 0.0885 0.3148 0.3339 0.7123 3.8 (3.6,4.0)
JSLY 0.5502 0.0841 0.2492 0.2990 0.4098 Inf (inf, inf)
JSYX 0.9069 0.0884 0.3183 0.3358 0.7385 4.0(3.9,4.2)
ZJCX 0.5462 0.0865 0.2474 0.2969 0.4017 4.8 (4.5,5.1)
Mean 0.7225 0.0870 0.2843 0.3175 0.5665 5.6 (5.1,5.9)

AHYX. AHHS. AHGD. JSLY. JSYXFIZJCXFE#1. PIC: ZHMAEE &5, Ho: MAERE; He: ARG, m BTTIRZFE

s Fis: L3820 Ne: 41TH ROFIA KA, Infr IR K

AHYX, AHHS, AHGD, JSLY, JSYX, and ZJCX are the same as shown in Table 1. PI/C: Polymorphism information content; Ho:
Observed heterozygosity; He: Expected heterozygosity; m: Nucleotide diversity; Fis: Inbreeding coefficient; Ne: Contemporary

effective population size; Inf: Infinity

Z A L (AHHS) R 22 8 18 (AHYX) P9 J& 3 28 A7
BAREOE, R E, RUMER SRS R RK
W 2R (AHGD). YLIMERH(JISLY). 1L75H %
(JSYX)FIHTIL K P4 (ZICX) 4N ERER AN —3, B
AR AL R AL, (EAMARAEE RS IR & o

AL AR, 10 AL SR K=21 58 SR 56
R R (CV error) i K (K2), W B L9 kI8 T2
ANAH 58 I R I AR T B AL 25 1 (BIMA) . B KIE
(B-4) 3G, AARMEAEE RN, HaELB
f(AHGD). TLIREEA(JSLY). TLJ5E 2 (JSYX) At
LA (ZICX) 44 JEtrh R s W 2, 2B
(AHHS) #1122 I 75 (AHY X) 7 8 B 38 4% 45 F e fa o
(E1A). EHS 50 BT (PCA) B, A2l 43 5 fi de
3.3%MB.2% M LA 7, 22 BUEE 1L (AHHS) 22
FE(AHYX) 248 BES H A A JEBES T ST 3
P H 3 2 AR B B e (1B R Bk
M IE TR AR5, 1 4 4 (DAPC)
BE— DR T AR M AT AR S AR E v, FE T
FEREYT 2N I R 2 (1 C)

FARAT JE AR AL BEE A% 7340 (Fs7=0.102, 0.05<
Fs7<0.15), 4% 2 L {8 (Fsr) /r 1-0.048-0.151 2 [d]
(#3). VLI (JSLY)MIHIL K M (ZICX) P & BE B
SR ERA B AR, H SR 1 18 4% 04 (Fs7=0.151)
e AT B R 1 o 201 07 Z 3 BT (AMOVA) o (Ff
#5), LA R R ERAEIEEEN(Va=79.71%), J&
FEIR)AZ AR /N (Va=0.45%) . R & fE EAE (e b st
fE5340(Fs7=0.102), {H &K TR m(Nm=2.442,
Nm>1), U8 JEBERAE AL — 8 AL e e, AT HRTH

T B R AS G R 3 A AR A (R 3). (HE, FEAEAT
A JE R 63 91 (1-34K) 2 PRI 51 R AR (B 6 5), Hv
FE[1£0.020 7-0.037 42 [i], ~F-¥%)1E50.029 4.

23 BEERS5SEXEKSH
SR B R A L B T 2 e R R PT I 8 A 5 A )
AT SRy, X B S DL R TR S B S AT o A
ST PRS0 DR 2R o A AR 1 35.48%, AT M HE
Rl & 1522.22%, {5 A FRIE & B &K 1542.30%, i
AR S0 M D5 3 B B AR A AT 1) 38345 78 7 (P 3R.6) 40 3l
Xof Hiy AT i (EI3C) . L FE(EISE). <A (BI3A)EAT
TLRHTRT G, BR8N EE -6/ E BRI 7 h 2
AN KB (KEIBA), SiBfL a5t o gl B —(E), e
DRl 25 LU b 2 R 3% B e AR A% A S (P 26, 1813), )
I N AE HE SN 2N SEBE R T SORT 7 A A v 4
YEH .

BT TUR S A FOBE FE AR AR 3 A, 1 84Nk IR 1
5 R B (S B Rk, D e R
J& B 1) 10 4% A8 S L7 (EIBA, B). TURZHT R,
RDA1FIRDA2# 7 7l fi# 7 14.00%F112.88% [1) 15t %
A7 5 (F3A). RDA1% 4 Bio6F1Bio2 it 48 i 5 = (&
3A), RDA2H ¥ % 52 #|Bio11H1Bio7 i 5 Wi (I %6),
R AL AR e 5 IR ZE IR 2 (R 2% AR oG . R A
ordistep b HUZ A HE B 12 5 58 W] R I8 A% A8 S (1) kST
A7 (Mt #66), 2 BBio19t 2 & & i #i i A 1 (P<
0.05, Raq’=0.004 4), iXA3 )T Bt f% 45 1 1 22
Fo BREERRM TR, Bio2/2 i FE [ F K 1,
H. K ZBio6 (EI3B). Bio27£8.2-9.0°CH &k A4k,
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Figure 1 Population genetic structure analysis of Brachystachyum densiflorum
(A) Phylogenetic tree and individual genetic components at K=2, 3, 4, the numbers above the branch are the bootstrap values;
(B) Principal component analysis (PCA); (C) Discriminant analysis of principal components (DAPC). AHYX, AHHS, AHGD, JSLY,

JSYX, and ZJCX are the same as shown in Table 1.
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Figure 2 The cross-validation error rate of K value
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T A AR [R] A 2 A TR i ok S B R 8 AT OE
RIS RS . MATAMEZAE T, AT 2 bR o A
MBEAEXE R, HER AT miE A X N (EI5A);
3 A X 40 A1 7 Bl 7E 108°—120°E . 23°-34°N Ja],
o R I A X A 9 1.9%10° km? (F29), £ ZAr T-37
VL bR 2 B AT I3 g 3, G M e A2 AL A
WA (EIBA). KKAUEXM T, £2021-20404F
(15D, G)F12041-20604F (KI5, H) 241 B, AHEL
I AR X T AR RN 43 A X P B R N . FESSP 1-2.6
AR T s XA LT rE S (EI5D, E), 1£2021-
20404 fy 3@ A X T AR K i A 389 n, {H 7E2041-2060
AR/ . TT2061-20804F (JI5F, 1), wmiid2E X
FElE 48, F5 ) /ESSP 5-8.5%45 T, 4 ABAT 714
P PR3 2B DA B W, 7 22 R i A DXORE HE IR 40
IR AR REAL(EI51).

3 itie

3.1 MR SHY

B4 22 FE VKT S T 4 ol i B A A AN K g
PR BT 75 18 A% BRI ] I #E(Meena et al., 2019). 1726
(R 4E 2 FEVE R BILAE T 32 (172 5% (Perez-Alquicira et
al., 2021). A#Firh, FARLTEA A K 24
P (PIC=0.722 5, H0o=0.087, He=0.284 3, 7=0.317 5),
WAL ZREVE KT T RADII ) 2R B A AT 23

B ALETT(Ho=0.160, He=0.162, m=0.174)F1Bk iT
247 (H0=0.217, He=0.252, m=0.257) (#52RI

F3 O EBENNRAE A (Fsr, 72 F=AM)FMIEFRR(Nm, 4 =)
Table 3 Genetic differentiation (Fsr, lower left triangle) and gene flow (Nm, upper right triangle) among six populations

Population AHGD AHYX AHHS JSLY JSYX ZJCX
AHGD 0.000 3.596 2.497 2.065 4.958 2.108
AHYX 0.065 0.000 2.382 1.869 3.848 1.887
AHHS 0.091 0.095 0.000 1.523 2.591 1.562
JSLY 0.108 0.118 0.141 0.000 2.154 1.406
JSYX 0.048 0.061 0.088 0.104 0.000 2177
ZJCX 0.106 0.117 0.138 0.151 0.103 0.000

AHYX. AHHS. AHGD. JSLY. JSYXFIZJCX[E#£1.
AHYX, AHHS, AHGD, JSLY, JSYX, and ZJCX are the same as shown in Table 1.
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Figure 3 Redundancy analysis (RDA) and gradient forest (GF) analysis

(A), (C), (E) Association analysis between climate, geography and genetic structure; (B) Gradient forest analysis; (D), (F) Bio2
and Bio6 response curves. Bio2: Average daily temperature range; Bio6: The lowest temperature in the coldest month; Bio7:
Annual temperature range; Bio8: The average temperature of the wettest quarter; Bio11: The average temperature of the coldest
quarter; Bio15: Seasonal variation of precipitation; Bio17: The wettest season precipitation; Bio19: The coldest season precipita-
tion. AHYX, AHHS, AHGD, JSLY, JSYX, and ZJCX are the same as shown in Table 1.
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Figure 4 Screening of outlier single nucleotide polymorphism (SNP) sites by three methods
(A) Screening by BayeScan software; (B) Screening by redundancy analysis (RDA); (C) Screening by latent factor mixed mode-
ling (LFMM). Fs7: Fixation index of subdivision. Bio2, Bio6, Bio7, Bio11, and Bio19 are the same as shown in Figure 3.

&, 2023; kan#L4E, 2024). ZMERIE TR
WL ZRENE, A5 ARAENTRORST w8 4% 2 A
MRz —, DR A A B R ) S5 o FE R B R i %
(Perez-Alquicira et al., 2021). HFl, CERR K
FUESER AT R RALI SN L A5k, FAIT SRR &
Tl (Arundinarieae), A VURH AR ARARTTH(2n=46—
48)ft1— 51(Guo et al., 2019; Clark, 2023). HhF /> 1
VO AR AR A RS R AR 2R, AR
VIAEYLIR S WL 228 AR WAL PE A 2047 (H
#3)o RANTIMRARAF Y2 B HAHY) b 75 i fix
Kmwsh, HFHaKiE15-1504, | iz MmiEs:m sy
AR R 1) A7 i A 49 A0 AR AT B 8 8 4% 2 e
(Meena et al., 2019; Oumer et al., 2020; Poupon et

al., 2021; Clark, 2023). B4k, FoREmYfE TR
AN ZVREERAY, FHORFRE S L 2 e 1728
0 %2 Dl B N Bk S, B AR FAL
N, DA BRETREORER T HAR S s 2, R
B O PSRRI ONE T S BUR B R >, (3
JEFEA R I B = & 2 FE 1 (Yang et al., 2012;
Das et al., 2017; Jiang et al., 2017; Li et al., 2020;
Clark, 2023 ) HUREAS & BlCHURE 70 FEl 50 /)Nt 2 52 M o) 28
FEZREME PPl o ARHT T Hh A ARA T MR R EEREE T2
A Ao X (R 1), B EBAMAR 2 (3-10
Yo HBIRARR M BURE AN 42 T ] B8 23 R 0e 5567 Jik [ 1)
SREL, FEOP 25 R Tovk S W H R R AR 8% 2 0
PE/KF(Wang et al., 2017; Fknsl2%, 2024).
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Figure 5 Distribution of suitable habitats for Brachystachyum densiflorum in different periods
(A) Current (1970-2000) climate scenarios; (B) Mid Holocene climate scenarios; (C) Last Glacial Maximum climate scenarios;
(D), (G) 2021-2040 climate scenarios; (E), (H) 2041-2060 climate scenarios; (F), (I) 2061-2080 climate scenarios
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AR TR, AR 454 23 BT R 64N JE ERI 2 24,
08 LI (AHHS) R 2 BUE PH (AHYX) 245 HE 5 R
AN JEREZ A AR SR (3B AL 2540 AL (B11) . JERRI 2
B A T8 A 5 AL TR b ) 32 S SRR, T 2 P Az
PHAS T 2AN2H 2 (Al i 1, 22 U 1L (AHHS) Fl 22
B PH(AHYX) 2/ Je e 5 e Je it s B B B
(274.4-346.42 km), FHES 72442 (A1 2E R A2 i (Har-
dy et al., 2006; Perez-Alquicira et al., 2021; Wang et
al., 2022a). UbAh, JERERIPILSEM: . HAREFEMA
MR 1 oA 13 fE BB AL 25 M I i (Cheng et all.,
2020). fff Ftid K Bl EE o A DX I AR 1 e B A 1
SR B AR, K2 Hrr S e R T Je
FERESL Iy TR BT Xk, FESARRIM R, Blb)E
HETE B SR & 0 R, [FUEPER S (Meena et al.,
2019; Oumer et al., 2020; Silva et al., 2020). A7
FE R ARRAT BURE AR IR 58 42 7 o 20 AT X 3 ) B
AIERE(IE3), BR300 2 A ol (R 1) X34, ¥
s Z AR YLPE Wb YOGS S R A
FIURE(EIBA), AT e 43 id BON S B8 A% 45 44 DAY 1) i
Z2, T TV HERf ) W JE B ) A R R . BRIk, 3
Tty R AR A 73 A1 [X 45k Py JeE R OORE O Wk R 4 S
AR ECE, N inefe(E S 80E, it
TR JeE 2 A% 45 Ay TN £ 1HE 1 1% (Perez-Alquicira et al.,
2021).

FELREATY 5 TR UK AR 8 4% 28 7 LU 491 J) B AE J T Y
(79.71%), (HAKIRAFAE H BE gt AL 43 {k.(Fs7=0.102), 7E
—EeAT S U AFAE T BE B AR 0, INZRTRAR 7T (Hima-
layacalamus falconeri) (Fsr=0.121). JKZ 4T (Fsr=
0.098)#1Kuruna debilis (Fs7=0.113) (Attigala et al.,
2017; Perez-Alquicira et al., 2021; Meena et al.,
2023b). JEBEA] I8 AL oA S5 B R ) 2 U G, R
R ARAT JE R 1R B R KPR 1 (Nm=2.442), {H
Hby B 43 A 50T PR VT 55 B B (JSLY) 5 VL K 2%(ZICX)
(e AP AR BUR 70 (F7=0.151>0.15) . Rpfiisth #R A7
BRI ER, HTIHEN AR FFEASE &
TE R HUE /D 45 J5 R AR A R A, P RE 2 AT
B2, (23t & #E R 1 4 16 (Nilkanta et al., 2017;
Perez-Alquicira et al., 2021). A AJE Ji#8 K K 45k
A AR AN A i D] 5 SO S R A AR R A T e R
YL 73R B (JSLY) N VLK D (ZICX) 4 J8 ¥ 1) g A% 15
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A, NI T B R A ek 55 (1 BRI 216 590.029 4),
[A] 17 2 W H BE 58 1 382 4% 231k (Nilkanta et al., 2017;
Meena et al., 2019).

33 BEATFS5SEXESH

A 1 32 5 0 AR AL AR R IR Ty . TUAR
MR, SHEFRK 5K (22.22%) b, A R 20 s
FE AR 5 () R R 2R (35.48%) 5 1w, (EHE BN JE BE 4k 1)
T FE A R R L I DR R T B . AR M g T
Re oz BRIk, SRR R ik it —
o HE RIS 4E 2 AL (Wang et al., 2017; Bolte et
al., 2022). S AxHMERN AT B HE A N2 (EI12A).
JR BB IE AN N SO E R R, 2 WFAE
TEXT AR SEAT T 1 & M (Harrisson et al., 2017;
Wang et al., 2022b).

TUAR 53 T IR FEARAR 3 AT 2 B, A0 AT 3 B 1
175 TR K FEE _E 5Bio2. Bio6. Bio7. Bio11£1Bio19
IXBAN G R T3 R HE, I 22 AR A R e A0 AT 16
78 R SRR 7, MAMB S A 2R /K &= (Bio19)
Ko MR RV ZWFIAEAEE BRI KBl R 3,
Fom i s m e AR . PRI AT FH RN ZE 19 1 FH s ma ke 47)
M4 (Jia et al., 2020; Butler et al., 2022). &
Pk REmEYAERKES . EARERHNEERE,
HIEFLRAH B MR R, WAL AR
S, IX AT RE 2 o 0] PR R A A S (1 DR R A
(Perez-Alquicira et al., 2021; Filipe et al., 2022). 7&
W FiHET16 5831~ SNPsifiide id I VA7 55 (57 SNP),
H T K ZHSNPZ F ), 0K I8 = 4 1k i)
SNPAL i (El4A).  Wang55(2017) 1A A H fii fb 2 [
S 7 AR AE R 2H K P B 0 38 R R —
(1 JR B, AT BTG R -5 38 A O ARG 46 i ik
Rlo i TUR A A AE TE R IR S A ik, RIS
F# 7K & (Bio19) 7 5K 1 57 # SNP LL 2% i3 % N 7 £ (]
4B, C)o "SAGH 1] Be A & LR e 11 B M SNPAR
S EERFFE K, HESNPHHEEA LR IF2
B AW EEEE Y R L £ (Filipe et al., 2022).
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55 V9 208 s AE DK YA (8] UK 91 2 8] 41R 55 6 24 4 W 7
Gy Atk SRy AR F A . V2 R T0 V08 S FE VA T 4G
U T A3 1) B AL AR A, AR 2 WA Bl K B AE AN R
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FR)3BEAE T (5 % 2%, 2020; Polic et al., 2022). 7£K K
UKIAVF Z FE W91 oK 56 AL #8 B 24°N DL g X3, 76K
TR UK A K B IR T 5 T R BT 1R 4 A 38 L A 230
27°NZ 1), Ut B iZ 40 A0 X (] 5C) 1 R 2 4 AR AT 7E UK
ST P 3BE S FIT (B %6 25, 2020). 43t op A% T a6 A8
BE, — e A6 #% I B2 A0 m AR B K (#H 56 55,
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Jbd 3k B A Y k59.12% (&5B; Fff#9). 4#r
e A 20 4 F AR AT [FRE 1A LIS R AT 5Kk (EI5A, B),
AP T O AR AT AT A R A A AR AT 5K i SR R, CIE
SEAs it (296 0004E B ) 3 24 i & 4L T 57k A H
PF, 239k AEAES.9. 4.2, 2.8, 1.4510.4 kyr (Wang et
al., 2013). {EHEAT RIARAT 3 A1 TN I 8 5 Wt v H 43
G (Bio6) . fed 2= FE P 3R FE (Bio11) Fl f A 2
FE B 7K B (Bio19)sE Ma J AEAT () 23 AT AAE A o ARSI
SR, VRN AR SZ e 714 52 B AKORRL B2 45 R 3R R 52
Wiy, 0 R 43 AT 5 BB AT 2> 4 /N B #% (Yebeyen et
al., 2022). 2021-20404F F12041-20604F 24 i B,
TESSP 1-2.68% 12 I A ARAT mrd A4 X A M LT B 1
Feo dbAh, TN PG A R AE FEAL I I AR X AR
N AW, DL E2061-20804F [7]SSP 5-8.51
18T iE AR X 2 H LR 23 S IR RO R AL, A AR W] R
V452 3 A BRAR I (19 72 2 o

&% ek A R
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Population Genetic Structure and Climate Adaptation Analysis of
Brachystachyum densiflorum

Ruli Zhang', Dezhu Li?, Yuxiao Zhang"

"Yunnan Academy of Biodiversity, Southwest Forestry University, Kunming 650224, China; *Germplasm Bank of Wild
Species, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China

INTRODUCTION: Genetic diversity is considered as a crucial aspect in assessment and conservation of rare and en-
dangered species. Brachystachyum densiflorum is a species endemic to eastern China. In recent years, with rapid eco-
nomic development, accelerated urbanization, and escalating pollutant emissions, the habitat of B. densiflorum has been
continuously degraded, habitat fragmentation has intensified, and its populations have shown a tendency to decline.

RATIONALE: Genetic diversity endows species with abundant genetic resources and plays a pivotal role in shaping their
capacity to adapt to new environments. To elucidate the genetic diversity of B. densiflorum and evaluate the influence of
climate change on its genetic variation, reduced-representation genome sequencing technology was employed to obtain
single nucleotide polymorphisms (SNPs), and subsequently population genetics and landscape genetics together with
species distribution modelling were analyzed.

RESULTS: B. densiflorum had a moderate level of genetic diversity. Six populations were divided into two groups, and
there was moderate differentiation (Fs7=0.102) and high gene flow (Nm=2.442) between them. Genotype-environment
association analysis indicated that the two groups were diverged attributable to local adaptation to the climate. Tempera-
ture differences and low-temperature regimes interacting together with precipitation gave rise to genetic variation of this
species. In total, 544 adaptive loci were identified, which displayed significant correlations with temperature difference,
low-temperature factors (Bio2, Bio6, Bio11, and Bio7), and precipitation factors (Bio19). B. densiflorum migrated evidently
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northward from the Last Glacial Maximum to the current, with its distribution area increased by 89.5%. However, during
the period from 2061 to 2080, the extent of the suitable area for this species will be contracted, and there will be partial
degradation and fragmentation occurring in highly suitable areas within Anhui Province.

CONCLUSION: B. densiflorum showed a moderate level of genetic diversity and a moderate degree of genetic differen-
tiation. Local adaptation drove the formation of the current genetic pattern of B. densiflorum, and temperature differences,
low-temperature, and precipitation led to genetic variation. B. densiflorum has evidently migrated northward from the Last
Glacial Maximum to the current with increase of distribution area. However, niche modelling indicated that during the
period from 2061 to 2080, the suitable habitat area of B. densiflorum would be contracted, with partial degradation and
fragmentation occurring in highly suitable areas within Anhui Province. These results provide the basis for conservation
and utilization of B. densiflorum.

JSYX JSLY ZJCX AHGD AHYX AHHS

Population genetic structure analysis of Brachystachyum densiflorum

Key words Brachystachyum densiflorum, reduced-representation genome sequencing, genetic diversity, genetic struc-
ture, species distribution model

Zhang RL, Li DZ, Zhang YX (2025). Population genetic structure and climate adaptation analysis of Brachystachyum
densiflorum. Chin Bull Bot 60, 407—424.
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Appendix table 1 Climate data extracted from latitude and longitude of the sampled sites of Brachystachyum densiflorum
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Appendix table 2 Correlation analysis of 19 climate factors
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Appendix table 3 Screening of the distribution of Brachystachyum densiflorum

MiisRd ZERTL IENLTREL

Appendix table 4 The feature combinations and the regularization multipliers
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Appendix table 5 Analysis of molecular variance (AMOVA)
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Appendix table 6 Comparison of the effects on the genetic structure of Brachystachyum densiflorum of three data sets: climate
and geography, climate, geography
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Appendix table 7 Redundancy analysis and partial redundancy analysis of adaptive loci
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Appendix table 8 Eight climate factors and their importance parameters
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Appendix table 9 The potential distribution area of Brachystachyum densiflorum under different periods
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Appendix figure 1 Transition and transversion statistics of SNP
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Appendix figure 3 Jackknife test scores of climate variables on potential distribution model of Brachystachyum densiflorum
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Appendix table 1

S A BRI A H
Climate data extracted from latitude and longitude of the sampled sites of Brachystachyum densiflorum

Sample Population Longitude (E) _Latitude ('N) Biol Biol0 Bioll Biol2 Biol3 Biol4 Biol5 Biol6 Biol7 Biol8 Biol9 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 Bio8 Bio9

12040 AHGD 119.4011 30.9003 15.80833340 26.53333282 4.533333302 1220 198 32 50.96058273 498 127 495 143 8.266666412 25.67287636 894.3124390 31.60000038 -0.600000024 32.20000076 24.21666718 6.633333206
12041 AHGD 119.3391 30.8479 15.59166622 26.18333244 4.483333111 1244 200 33 49.88211823 504 130 494 146 8.416666985 26.13871574 881.3982544 31.29999924 -0.899999976 32.20000076 23.85000038 6.533333302
12048 AHGD 119.2622 30.6995 15.72083282 26.23333359 4.633333206 1275 207 34 4942464447 517 132 494 150 8.258333206 25.80729294 877.1168213 31.39999962 -0.600000024 32.00000000 23.95000076 6.683333397
12050 AHGD 119.2428 30.7687  15.79583359 26.36666679 4.666666508 1255 205 33 50.05082321 512 129 492 145 8.225000381 25.70312500 881.0852051 31.50000000 -0.500000000 32.00000000 24.04999924 6.733333111
12051  AHGD 119.1466 30.7519 15.72916698 26.33333206 4.533333302 1267 205 33  49.21348190 514 132 490 147  8.475000381 26.31987572 884.8817139 31.50000000 -0.699999988 32.20000076 24.01666641 6.599999905
12053  AHGD 119.1686 30.7116  15.74583340 26.31666565 4.583333015 1274 206 34 49.15116501 516 132 491 149 8.341666222 25.98649979 881.7839966 31.50000000 -0.600000024 32.09999847 24.00000000 6.650000095
12056  AHGD 119.1708 30.7891  15.76249981 26.33333397 4.583333492 1257 205 33  49.46453094 511 130 489 146 7.991666794 25.13102722 883.0245361 31.39999962 -0.400000006 31.79999924 24.03333282 6.683333397
12059  AHGD 119.2115 30.9448  15.87500000 26.60000038 4.599999905 1208 195 32 49.30416489 489 128 477 141 8.250000000 25.54179573 894.4818115 31.70000076 -0.600000024 32.29999924 24.28333282 6.699999809
12063 AHGD 119.2585 30.9278 15.80416679 26.51666641 4.533333302 1211 195 32 49.45672989 490 128 479 142 8.191666603 25.43995857 893.8259277 31.50000000 -0.699999988 32.20000076 24.18333435 6.633333206
12065 AHYX 116.3525 30.8475 14.89166641 25.46666718 3.883333206 1530 267 31 56.14744568 659 134 659 134 8.716666222 27.41090202 878.0190430 30.50000000 -1.299999952 31.79999924 25.46666718 3.883333206
12074 AHYX 116.2825 30.8813  14.52083302 25.01666641 3.566666603 1517 261 31 55.83609009 651 133 651 133 8.658332825 27.31335449 870.8576050 30.00000000 -1.700000048 31.70000076 25.01666641 3.566666603
12077 AHYX 116.2406 30.9171  13.93750000 24.35000038 3.083333254 1523 260 31 55.91870499 656 134 656 134 8.608333588 27.41507339 863.6000977 29.20000076 -2.200000048 31.40000153 24.35000038 3.083333254
12079 AHYX 116.1017 31.0654 13.25416660 23.58333397 2.400000095 1504 245 31 55.90260696 655 133 655 133  8.324999809 26.68269157 858.9117432 28.39999962 -2.799999952 31.19999886 23.58333397 2.400000095
12080 AHYX 116.3548 30.8516  14.89166641 25.43333435 3.900000095 1521 265 31 56.01321030 653 133 653 133 8.733333588 27.46331215 875.7745972 30.50000000 -1.299999952 31.79999924 25.43333435 3.900000095
12084 AHYX 116.2196 30.9519 13.96666622 24.36666679 3.100000143 1513 256 31 55.75383377 652 133 652 133 8.650000572 27.46031761 862.7264404 29.29999924 -2.200000048 31.50000000 24.36666679 3.100000143
12087  AHYX 116.1774 30.9559  14.07083321 24.50000000 3.183333397 1503 253 31 55.83724213 649 133 649 133 8.641666412 27.43386269 864.3980103 29.39999962 -2.099999905 31.50000000 24.50000000 3.183333397
12090  AHHS 116.4765 31.4377 15.73750019 26.48333359 4.483333111 1276 184 28 49.98061752 529 121 529 121 9.058333397 27.61686897 892.8735962 31.70000076 -1.100000024 32.79999924 26.48333359 4.483333111
12092  AHHS 116.4821 31.427  15.72916698 26.48333359 4.483333111 1281 183 28  49.90797043 530 121 530 121 9.074999809 27.66768265 893.4699097 31.70000076 -1.100000024 32.79999924 26.48333359 4.483333111
12095  AHHS 116.3424 31.4118 15.90000057 26.68333435 4.549999714 1329 203 32 50.23246765 557 133 557 133 9.349999428 28.16265106 896.9975586 32.00000000 -1.200000048 33.20000076 26.68333435 4.549999714
12098 AHHS 116.4751 31.3257 14.99166679 25.58333397 4.000000000 1366 205 28 52.06966400 576 122 576 122 8.466667175 26.70872688 875.1696777 30.60000038 -1.100000024 31.70000076 25.58333397 4.000000000
12105 JSLY 119.499 31.2177  15.46249962 26.14999962 4.300000191 1152 185 31 50.88801575 476 124 476 134 8.008333206 25.10449219 886.6923218 31.10000038 -0.800000012 31.89999962 26.14999962 6.450000286
12108 JSLY 119.4373 31.2462 15.58749962 26.31666565 4.349999905 1141 182 31 49.96936417 466 123 466 132 8.158333778 25.41536903 891.9109497 31.29999924 -0.800000012 32.09999847 26.31666565 6.483333588
12110 JSLY 119.4892 31.269 15.26666641 25.93333244 4.083333492 1150 184 31 50.81145477 476 123 476 133  7.949999809 25.00000000 887.0772705 30.79999924 -1.000000000 31.79999924 25.93333244 6.233333111
12112 JSYX 119.8005 31.2747 15.85000038 26.66666794 4.583333492 1106 181 33 53.72935104 476 122 476 138 7.866666794 24.58333397 897.7218628 31.60000038 -0.400000006 32.00000000 26.66666794 6.799999714
12114 JSYX 119.7113 31.2797 15.66250038 26.38333321 4.466666698 1102 179 31 52.78942490 468 119 468 133 7.841666698 24.58202744 890.4368896 31.29999924 -0.600000024 31.89999962 26.38333321 6.683333397
12117 JSYX 119.7123 31.3141 15.49166679 26.18333244 4.333333492 1101 179 31 52.95930099 469 118 469 131  7.633333206 24.15611839 887.5677490 31.00000000 -0.600000024 31.60000038 26.18333244 6.533333302
12120 JSYX 119.8445 31.2546 15.91666698 26.70000076 4.650000095 1143 185 37 53.50419998 498 128 498 152 7.699999809 24.13792992 897.2086182 31.60000038 -0.300000012 31.89999962 26.70000076 11.750000000
12122 JSYX 119.8745 31.3205 15.86250019 26.66666603 4.616666794 1079 175 34 53.04386902 463 120 463 139  7.558333397 23.84332275 896.9218140 31.29999924 -0.400000006 31.69999886 26.66666603 11.733333590
12123 JSYX 119.8708 31.2178 15.78750038 26.46666718 4.599999905 1101 181 33 54.19209671 476 119 476 140  7.324999809 23.32802391 889.6171875 31.20000076 -0.200000003 31.40000153 26.46666718 11.716666220
12132 JSYX 119.8704 31.1876  15.69999981 26.33333397 4.566666603 1096 181 32 5463258743 473 117 473 137  7.333333492 23.42918015 885.6020508 31.10000038 -0.200000003 31.30000114 26.33333397 11.633333210
12133 JSYX 119.7359 31.3788  15.78750038 26.61666679 4.516666889 1076 173 34 50.88619614 450 124 450 135 7.691666126 24.18762970 898.8050537 31.39999962 -0.400000006 31.79999924 26.61666679 6.699999809
12136 JSYX 119.7789 31.2532 15.65833282 26.43333244 4.449999809 1103 181 32 53.85558701 474 119 474 134 7.883333206 24.71264458 893.7379150 31.29999924 -0.600000024 31.89999962 26.43333244 6.666666508
12137 JSYX 119.7844 31.324 15.64166641 26.39999962 4.416666508 1094 177 32 53.30795670 470 119 470 134 7.633333206 24.07991600 894.1268921 31.20000076 -0.500000000 31.70000076 26.39999962 6.650000095
12125 ZJCX 119.8801 31.1483  15.25833321 25.85000038 4.199999809 1118 186 31 56.16527176 488 117 488 134  7.433333397 23.82478714 880.3894653 30.60000038 -0.600000024 31.20000076 25.85000038 11.199999810
12128 ZJCX 119.8797 31.1215 15.69166660 26.39999962 4.549999714 1111 186 31 56.08693314 484 116 484 135 7.633333206 24.23280334 888.6297607 31.20000076 -0.300000012 31.50000000 26.39999962 11.550000190
12130 ZJCX 119.8661 31.1004 15.66666698 26.41666603 4.483333111 1117 188 31 56.16132736 486 117 486 135 7.799999714 24.52830124 891.4960327 31.29999924 -0.500000000 31.79999924 26.41666603 11.500000000
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Appendix table 2 Correlation analysis of 19 climate factors
Bio1 Bio10  Bio11 Bio12 Bio13 Bio1l4 Bio15 Bio16 Bio17 Bio18 Bio19 Bio2 Bio3 Bio4d Bio5 Bio6 Bio7 Bio8
Bio10 0.9957
Bio11 0.9949 0.984
Bio12 -0.773 -0.793 -0.756
Bio13 -0.793 -0.815 -0.767 0.9549
Bio14 0.3449 0.3225 0.3503 -0.313 -0.175
Bio15 -0.592 -0565 -0572 0.2872 04496 -0.156
Bio16 -0.835 -0.846 -0.819 09787 09613 -0.318 0.4688
Bio17 -047 -0.508 -0.464 0.8012 0.7839 02035 -0.099 0.7142
Bio18 -0.851 -0.853 -0.84 0.5549 09399 -0.359 0.5309 0.9933 0.6516
Bio19 0324 0.2703 0.3488 -0.18 -0.057 0.8824 -0.286 -0.243 0.3373 -0.319
Bio2 -0.328 -0.336 -0.342 0.7562 0.58 -0.427 -0.199 06638 06618 0.6383 -0.294
Bio3 -0.505 -0.516 -051 08687 07201 -0456 -0.047 0.7959 0.7146 0.7725 -0.317 0.9779
Bio4 0.8931 0.9293 08502 -08 -0.825 02532 -0445 -0.817 -0.563 -0.793 0.0951 -0.334 -0.512
Bio5 0.9838 0.9803 09728 -068 -0.735 02765 -0657 -0.761 -0.379 -0.78 0.2745 -0.163 -0.354 0.8841
Bio6 0.9247 0.9167 09387 -0.855 -0.794 04251 -037 -0872 -0599 -0.882 0.3863 -0627 -0.75 07957 0.8494
Bio7 0.5112 0.5162 04705 -0.042 -0234 -0.094 -0698 -0.168 0.1535 -0.191 -0.042 05976 04172 05103 065 0.151
Bio8 0.3913 04555 0.3626 -0.551 -0549 -0.116 0.2097 -0436 -0.717 -0.348 -0458 -0.339 -041 06126 0.358 04111 0.0786
Bioc9 06035 0602 06206 -0.77 -0651 0462 0.0687 -0.702 -0.641 -0.687 0.3826 -0.788 -0.838 0.5379 04766 0.7761 -0.225 04273
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Appendix table 3 Screening of the distribution of Brachystachyum densiflorum

No. Species Longitude (E) Latitude (N) Locality

1 Brachystachyum densiflorum 116.10171 31.06538 Riverside, Baojia, Yuexi County,Anging City, Anhui Province

2 Brachystachyum densiflorum 116.17741 30.95594 Heping Village,Yuexi County,Anging City, Anhui Province

3 Brachystachyum densiflorum 116.21958 30.95190 Banzhu Village,Laibang Town, Yuexi County,Anging City, Anhui Province

4 Brachystachyum densifliorum 116.24063 30.91715 Qingtan, Yuexi County, Anging City, Anhui Province

5  Brachystachyum densiflorum 116.24713 30.83667 Shichong, Laibang Village, Yuexi County, Anging City, Anhui Province

8  Brachystachyum densiflorum 116.27466 30.89595 Zhuwu, Lianyun Township, Yuexi County, Anging City, Anhui Province

7 Brachystachyum densiflorum 116.28255 30.88129 Changsheng Village, Lianyun Township, Yuexi County, Anging City, Anhui Province
8  Brachystachyum densiflorum 116.34244 31.41181  Yuerjie Town, Huoshan County, Liuan City, Anhui Province

9  Brachystachyum densiflorum 116.35252 30.84748 Dabieshan Martyrs Cemetery, Tiantang Township, Yuexi County, Anging City, Anhui Province
10 Brachystachyum densiflorum 116.35475 30.85156 Road from Baojia to Hongshan, Yuexi County, Anging City, Anhui Province

11 Brachystachyum densiflorum 116.37830 30.85594 Zhongxing Alley, Tiantang Town, Yuexi County,Anqging City, Anhui Province

12 Brachystachyum densiflorum 116.45328 31.39237  Yuerjie Town, Huoshan County, Liuan City, Anhui Province

13 Brachystachyum densifliorum 116.47506 31.32572  Siguchong, Yuerjie Town, Huoshan County, Liuan City, Anhui Province

14 Brachystachyum densiflorum 116.47649 31.43766 Huashizui Village, Danjiamiao Town, Huoshan County, Liuan City, Anhui Province
15 Brachystachyum densiflorum 116.47832 31.40469 Baifuan Village, Yuerjie Town, Huoshan County, Liuan City, Anhui Province

16 Brachystachyum densiflorum 116.48207 31.42703 Shanwanghe, Yuerjie Town, Huoshan County, Liuan City, Anhui Province

17 Brachystachyum densiflorum 116.48679 31.32955 Road from Yuerjie to Siguchong, Huoshan County, Liuan City, Anhui Province
18  Brachystachyum densiflorum 117.96098 29.90626 Qiaotou, Yuting Town, Yi County, Huangshan City, Anhui Province

19 Brachystachyum densiflorum 119.14662 30.75194  Jinyang Village, Yangtan Township,Guangde,Xuancheng City, Anhui Province
20  Brachystachyum densiflorum 119.16861 30.71156  Yuewan Village, Yangtan Twonship,Guangde,Xuancheng City, Anhui Province
21 Brachystachyum densiflorum 119.17076 30.78908 Dushu Village,Yangtan Twonship,Guangde,Xuancheng City, Anhui Province
22 Brachystachyum densiflorum 119.17367 30.72585 Sanhe Village, Yangtan Twonship,Guangde, Xuancheng City, Anhui Province
23 Brachystachyum densiflorum 119.18028 30.71557 Dushu Middle School, Yangtan Twonship,Guangde, Xuancheng City, Anhui Province
24 Brachystachyum densiflorum 119.21148 30.94481  SuVillage, Shijie Town, Guangde, Xuancheng City, Anhui Province

25 Brachystachyum densiflorum 119.22326 30.94826 Xiangsheng Village, Shijie Town, Guangde, Xuancheng City, Anhui Province
26  Brachystachyum densiflorum 119.23578 30.74192  Daliu Village, Sihe Township, Guangde, Xuancheng City, Anhui Province

27 Brachystachyum densiflorum 119.24278 30.76866 Qiancheng Village, Baidian Town, Guangde, Xuancheng City, Anhui Province
28  Brachystachyum densiflorum 119.24753 30.74460 Yujiaba, Baidian Town, Guangde, Xuancheng City,Anhui Province

29  Brachystachyum densiflorum 119.25444 30.77231 Government of Baidian Town, Guangde, Xuancheng City,Anhui Province

30 Brachystachyum densiflorum 119.25850 30.92781 Dongxing Village, Shijie Town, Guangde, Xuancheng City,Anhui Province

31 Brachystachyum densiflorum 119.26223 30.69946 Fuling Village, Sihe Township, Guangde, Xuancheng City,Anhui Province

32  Brachystachyum densiflorum 119.30130 30.98318 Zhenruan Village, Shijie Town, Guangde, Xuancheng City,Anhui Province

33 Brachystachyum densiflorum 119.31221 30.92314 Huagu Village, Shijie Town, Guangde, Xuancheng City,Anhui Province

34  Brachystachyum densiflorum 119.33911 30.84794  Shixianglou Village, Baidian Town, Guangde, Xuancheng City,Anhui Province
35 Brachystachyum densiflorum 119.40111 30.90033 Tuanshan, Taozhou Town, Guangde, Xuancheng City, Anhui Province

36  Brachystachyum densiflorum 119.41813 31.41460 Dashishan, Liyang, Changzhou City, Jiangsu Province

37  Brachystachyum densiflorum 119.43728 31.24621 Nanzhu Village, Daibu Town, Liyang, Changzhou City, Jiangsu Province

38 Brachystachyum densiflorum 119.48919 31.26904 Longtan Forestry Farm, Liyang, Changzhou City, Jiangsu Province

38  Brachystachyum densiflorum 119.49151 31.42210 Qingfengshan, Liyang, Changzhou City, Jiangsu Province

40  Brachystachyum densiflorum 119.49875 31.31596 Dainan Village, Daibu Town, Liyang, Changzhou City, Jiangsu Province

41 Brachystachyum densiflorum 119.49904 31.21772 Heluogang, Hengjian Town, Liyang, Changzhou City, Jiangsu Province

42 Brachystachyum densiflorum 119.71134 31.27971  Furong Village,Zhangzhu Town, Yixing, Wuxi City, Jiangsu Province

43 Brachystachyum densiflorum 119.71225 31.31412  Guijing Village, Yixing, Wuxi City, Jiangsu Province

44 Brachystachyum densiflorum 119.73589 31.37883  Jianbei Village, Hufu Town, Yixing, Wuxi City, Jiangsu Province
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Appendix table 3 (continued)

No. Species Longitude (=) Latitude (=) Locality

45  Brachystachyum densiflorum 119.77894 31.25317  Zhanggongdong,Hufu Town, Yixing, Wuxi City, Jiangsu Province

46 Brachystachyum densiflorum 119.78443 31.32403 Meiyuan Village, Yixing, Wuxi City, Jiangsu Province

47 Brachystachyum densiflorum 119.80051 31.27473  Jiangli Village, Dingshu Town, Yixing, Wuxi City, Jiangsu Province

48  Brachystachyum densifiorum 119.80345 31.33395 Longbeishan Forest Park, Yixing, Wuxi City, Jiangsu Province

49 Brachystachyum densifiorum 119.83161 31.34296 Miaogan, Hufu Town, Yixing, Wuxi City,Jiangsu Province

50 Brachystachyum densiflorum 119.84448 31.25460 Nanzhong Village, Yicheng, Yixing, Wuxi City,Jiangsu Province

51  Brachystachyum densiflorum 119.86611 31.10038  Liuwu, Shuikou Township, Changxing County, Huzhou City, Zhejiang Province
52  Brachystachyum densiflorum 119.87045 31.18765 Shangba Village, Dingshu Town, Yixing, Wuxi City,Jiangsu Province

53  Brachystachyum densiflorum 119.87077 31.21778 Fudong Village,Yixing, Wuxi City,Jiangsu Province

54  Brachystachyum densiflorum 119.87449 31.32049 Linjia Village, Dingshu Town, Yixing, Wuxi City,Jiangsu Province

55  Brachystachyum densiflorum 119.87722 31.10442  Chengiling Village, Shuikou Township, Changxing County, Huzhou City, Zhejiang Province
56  Brachystachyum densiflorum 119.87970 31.12146 Longshan Village, Jiapu Town, Changxing County, Huzhou City, Zhejiang Province
57  Brachystachyum densiflorum 119.88013 31.14832 Beichuan Village, Jiapu Town, Changxing County, Huzhou City, Zhejiang Province
58  Brachystachyum densiflorum 119.94039 31.14168 Xiangshan Village, Jiapu Town, Changxing County, Huzhou City, Zhejiang Province
59* Brachystachyum densiflorum 117.53830 25.00886 Huaan County, Zhangzhou City, Fujian Province

60* Brachystachyum densiflorum 114.51374 30.51200 Hubei Academy of Forestry, Wuhan City, Hubei Province

61" Brachystachyum densiflorum 114.57207 28.55193 Xihe, Huanggang Town, Yifeng County, Yichun City, Jiangxi Province

62* Brachystachyum densiflorum 114.62854 28.51962 Lijiaping,Huanggang Town, Yifeng County, Yichun City, Jiangxi Province

63" Brachystachyum densiflorum 115.10744 29.26235  Zhaili, Shimenlou Town, Wuning County, Jiujiang City, Jiangxi Province

64*  Brachystachyum densiflorum 115.45340 29.58835 Qingshan Forestry Farm, Ruichang, Jiujiang City, Jiangxi Province

65" Brachystachyum densiflorum 118.76637 28.00567  Xitoushan, Baoxi Township, Longquan, Zhejiang Province

66" Brachystachyum densiflorum 118.86145 32.05974  Sun Yat-sen Mausoleum, Nanjing City, Jiangsu Province

67 Brachystachyum densiflorum 119.06219 32.15528 Baohuashan, Zhenjiang, Nanjing City, Jiangsu Province

68" Brachystachyum densiflorum 119.44917 31.25010 Huanggangling, Daibu Town, Liyang, Changzhou City, Jiangsu Province

69* Brachystachyum densiflorum 119.67473 31.30946  Shanjuan Village, Yixing, Wuxi City, Jiangsu Province

70" Brachystachyum densiflorum 119.81859 28.21943  Liandufengyuan, Lishui City, Zhejiang Province

71*  Brachystachyum densiflorum 119.87486 30.08784  Xinlian Village, Fuyang District, Hangzhou City, Zhejiang Province

72" Brachystachyum densiflorum 120.10722 30.24302  Feilaifeng, Xihu District, Hangzhou City, Zhejiang Province

73*  Brachystachyum densiflorum 120.11749 30.26585 Lingfeng Hill Xihu District, Hangzhou City, Zhejiang Province

74" Brachystachyum densiflorum 120.12464 30.25978 Hangzhou Botanical Garden, Xihu District, Hangzhou City, Zhejiang Province
75*  Brachystachyum densiflorum 120.15064 30.26722  Baoshi Hill, Xihu District, Hangzhou City, Zhejiang Province

76*  Brachystachyum densifiorum 120.23341 31.52977  Huishan, Binhu District, Wuxi City, Jiangsu Province

77" Brachystachyum densiflorum 120.29155 31.63464  Huishan, Binhu District, Wuxi City, Jiangsu Province

78* Brachystachyum densifiorum 122.39001 29.98963  Putuo Hill, Putuo District, Zhoushan City, Zhejiang Province

79" Brachystachyum densiflorum 110.60000 30.20000 Wufeng Tujia Autonomous County, Hubei Province

80" Brachystachyum densiflorum 111.27000 30.70000 Xiling District, Yichang City, Hubei Province

81* Brachystachyum densiflorum 115.35000 28.87000 Jingan County, Jiangxi Province

82* Brachystachyum densiflorum 116.52573 27.21845 Nanfeng County, Jiangxi Province

83* Brachystachyum densiflorum 118.13000 30.30000 Huangshan City, Anhui Province

84*  Brachystachyum densiflorum 118.79000 32.05000 Nanjing City, Jiangsu Province

85" Brachystachyum densiflorum 119.05000 27.62000 Qingyuan County, Zhejiang Province

86" Brachystachyum densiflorum 119.13000 28.08000 Longquan, Zhejiang Province

87" Brachystachyum densiflorum 119.17000 31.95000 Jurong, Jiangsu Province

88" Brachystachyum densiflorum 119.27000 28.60000  Suichang County, Zhejiang Province
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Appendix table 3 (continued)

No. Species Longitude () Latitude (v) Locality

89* Brachystachyum densiflorum 119.67000 29.80000 Tonglu County, Zhejiang Province

90" Brachystachyum densiflorum 119.68000 30.63000 Aniji County, Zhejiang Province

91*  Brachystachyum densiflorum 119.82000 31.35000 Yixing, Jiangsu Province

92*  Brachystachyum densiflorum 119.82000 31.37000 Yixing, Jiangsu Province

93" Brachystachyum densiflorum 119.91000 28.45000 Lishui City, Zhejiang Province

94*  Brachystachyum densiflorum 120.05258 29.16551  Zhejiang Province

95*  Brachystachyum densiflorum 120.17000 30.27000 Hangzhou City,Zhejiang Province

96" Brachystachyum densiflorum 120.17297 30.27398 Hangzhou City,Zhejiang Province

97*  Brachystachyum densiflorum 120.25000 33.78000 Sheyang County, Jiangsu Province

98" Brachystachyum densiflorum 122.30000 29.95000 Putuo District, Zhoushan City, Zhejiang Province

96# Brachystachyum densiflorum 119.66723 30.59700 Anji Bamboo Expo Park, Anji, Huzhou City, Zhejiang Province

100# Brachystachyum densiflorum 119.60398 30.27218  Taihuyuan Town, Lin'an District, Hangzhou City, Zhejiang Province

101# Brachystachyum densiflorum 118.29374 32.28648 Langya Hill, Langya District, Chuzhou City, Anhui Province

102# Brachystachyum densiflorum 118.64335 30.25012  Jiaotou Village, Qiaotou Township, Jixi County, Xuancheng City, Anhui Province
103# Brachystachyum densiflorum 121.12587 29.74195  Lizhou, Simingshan Town, Yuyao, Ningbo City, Zhejiang Province

104# Brachystachyum densiflorum 119.77319 28.18750 Dashanfeng, Dagangtou Town,Liandu District, Lishui City, Zhejiang Province
105# Brachystachyum densiflorum 119.06508 32.06474 Tangshan, Jiangning District, Nanjing City, Jiangsu Province

106# Brachystachyum densiflorum 117.49942 27.34647  Shaowu, Nanping City, Fujian Province

107# Brachystachyum densiflorum 117.18260 26.90566 Taining County, Sanming City, Fujian Province

108# Brachystachyum densiflorum 118.23866 2565596  Daiyunshan, Chishui Town, Dehua County, Quanzhou City, Fujian Province
109# Brachystachyum densiflorum 119.50663 30.13691 Baima Village, Wanshi Town, Fuyang District, Hangzhou City, Zhejiang Province
110# Brachystachyum densiflorum 119.91473 30.17875 Kengxi Village, Yinhu Street, Fuyang District, Hangzhou City, Zhejiang Province
111# Brachystachyum densiflorum 116.80000 29.96667 Dahaoshan, Pengze County, Jiujiang City, Jiangxi Province

112# Brachystachyum densiflorum 118.60218 32.05628 Laoshan, Pukou District, Nanjing City, Jiangsu Province

113# Brachystachyum densiflorum 117.46667 30.00417  Guniujiang, Dayan Township, Shitai County, Chizhou City, Anhui Province

114# Brachystachyum densiflorum 119.40480 30.91390 Hengshan National Forestry Park, Guangde, Xuancheng City, Anhui Province
115# Brachystachyum densiflorum 120.14228 30.22178  Siyanjing, Xihu District, Hangzhou City, Zhejiang Province

1164 Brachystachyum densiflorum 117.16972 31.83472  Shushan National Forestry Park, Shushan District, Hefei City, Anhui Province
117# Brachystachyum densiflorum 112.81638 31.10892  Dakou Forestry Farm, Zhongxiang, Jingmen City, Hubei Province

118# Brachystachyum densiflorum 113.03257 31.41574  Qijia Village, Lviin Town, Jingshan County, Hubei Province

119# Brachystachyum densiflorum 108.98680 2951180 Pingbaying National Forestry Park, Xianfeng County, Shi'en, Hubei Province
120# Brachystachyum densiflorum 120.02457 30.66433 Shanggiang Village, Dixi Town, Wuxing District, Huzhou City, Zhejiang Province
121# Brachystachyum densiflorum 118.18333 30.16667 Mount Huang, Huangshan City, Anhui Province

122# Brachystachyum densiflorum 119.46660 29.21404  Zhizhe Temple, Jinhuashan, Lanxi, Jinhua City, Zhejiang Province

123# Brachystachyum densiflorum 118.78550 32.11542  Mufu Hill, Gulou District, Nanjing City, Jiangsu Province

124# Brachystachyum densiflorum 118.85989 32.07610  Zijin Hill, Xuanwu District, Nanjing City, Jiangsu Province

125# Brachystachyum densiflorum 119.33254 31.72664  Shijiashan, Jintan District, Changzhou City, Jiangsu Province

1264 Brachystachyum densiflorum 119.48220 31.21807  Huijia Village, Liyang, Changzhou City, Jiangsu Province

127# Brachystachyum densiflorum 119.50082 31.27310  Longtan Forestry Farm, Liyang, Changzhou City, Jiangsu Province

128# Brachystachyum densiflorum 119.70464 31.22265 Longchi Hill, Yixing, Wuxi City, Jiangsu Province

129# Brachystachyum densiflorum 119.74066 31.24854  Xiaoheigou, Yixing, Wuxi City, Jiangsu Province

130# Brachystachyum densiflorum 117.73333 29.68333 Tongkuang District, Dexing, Shangrao City, Jiangxi Province

131# Brachystachyum densiflorum 117.73333 28.16667  Yongpingkuangqu, Hekou Town, Qianshan County, Shangrao City, Jiangxi Province
132# Brachystachyum densiflorum 119.19615 32.12957  Kongging Hill, Baorong, Zhenjiang City, Jiangsu Province
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Appendix table 3 (continued)

No. Species Longitude (-) Latitude (2) Locality

133# Brachystachyum densiflorum 119.25470 34.65050 Jiulong Bridge, Huaguoshan, Haizhou District, Lianyungang City, Jiangsu Province
134# Brachystachyum densiflorum 117.75000 29.56667  Liugujian, Hecheng Township, Xiuning County, Huangshan City, Anhui Province
135# Brachystachyum densiflorum 113.82741 28.97467  Mubu Hill, Nanjiang Town, Yueyang City, Hunan Province

136# Brachystachyum densiflorum 118.56057 30.72310 Caicun Town, Jing County, Xuancheng City, Anhui Province

131# Brachystachyum densiflorum 119.90775 30.60552  Mogan Hill, Deqing County, Huzhou City, Zhejiang Province

138# Brachystachyum densiflorum 118.88207 32.10619  Jubao Hill, Xuanwu District, Nanjing City, Jiangsu Province

139# Brachystachyum densiflorum 119.82257 28.89824  Niutou Hill, Wuyi County, Jinhua City, Zhejiang Province

140# Brachystachyum densiflorum 118.16161 29.26142  Gutian Hill, Suzhuang Town, Kaihua County, Quzhou City, Zhejiang Province

141# Brachystachyum densiflorum 119.06949 27.62543 Qingyuan County, Lishui City, Zhejiang Province

142# Brachystachyum densiflorum 120.39901 31.28823 Qionglong Hill, Guangfu Town, Wuzhong District, Suzhou City, Jiangsu Province
143# Brachystachyum densiflorum 118.14761 30.27865  Shilishan, Huangshan District, Huangshan City, Anhui Province

144# Brachystachyum densiflorum 119.23333 31.98333 Xiashu Forest ecological Positioning Station, Jurong County, Jiangsu Province
145# Brachystachyum densiflorum 119.48854  28.45506 Songyang County, Lishui City, Zhejiang Province

146# Brachystachyum densiflorum 119.67712 31.30390 Zhuling Village, Zhangzhu Town, Yixing, Wuxi City, Jiangsu Province

147# Brachystachyum densiflorum 120.63851 31.26826 Dongshan, Wuzhong District, Suzhou City, Jiangsu Province

148# Brachystachyum densiflorum 119.49725 30.20635 Tianmu Mountains, Lin'an District, Hangzhou City, Zhejiang Province

149# Brachystachyum densiflorum 116.47512 30.72245 Tianshu Mountain, Qianshan, Anging City, Anhui Province

150# Brachystachyum densiflorum 118.49223 32.73797 Tieshan Temple, Yangying Township, Xuyi County, Huaian City, Jiangsu Province
151# Brachystachyum densiflorum 120.58863 31.24408 Shangfang Hill, Hugiu District, Suzhou City, Jiangsu Province

152# Brachystachyum densiflorum 119.01667 31.60000 Wouxiang Temple Forestry Park, Lishui District, Nanjing City, Jiangsu Province
153# Brachystachyum densiflorum 118.55000 32.96667 Tieshan Temple, Yangying Township, Xuyi County, Huaian City, Jiangsu Province
154# Brachystachyum densiflorum 120.05455 28.89420 Yongkang, Jinhua City, Zhejiang Province

155# Brachystachyum densiflorum 119.23806 32.60944  Youizshan National Forestry Park, Gaochun District, Nanjing City, Jiangsu Province
156# Brachystachyum densiflorum 121.38107 29.94727  Dayin, Yuyao, Ningbo City, Zhejiang Province

157# Brachystachyum densiflorum 118.78592 32.00887  Yuhuatai Martyrs Memorial Park, Yuhuatai District, Nanjing City, Jiangsu Province
158# Brachystachyum densiflorum 120.70000 27.55000 Yucangshan Scenic Spot, Qiaodun Town, Cangnan County, Wenzhou City, Zhejiang Province
159# Brachystachyum densiflorum 119.47285 28.05177  Yunhe Terraced Fields National Wetland Park, Yunhe County, Lishui City, Zhejiang Province
160# Brachystachyum densiflorum 119.65254 29.13424  North Hill, Chisong Town, Jindong Distrct, Jinhua City,Zhejiang Province

1614 Brachystachyum densiflorum 119.21612  27.93928 Fengyang Mountain, Longquan, Lishui City, Zhejiang Province

162# Brachystachyum densiflorum 118.23333 29.33333  Gutian Mountain, Suzhuang Town, Kaihua County, Quzhou City, Zhejiang Province
183# Brachystachyum densiflorum 120.30691 28.47262 Dayang Hill, Jinyun County, Lishui City, Zhejiang Province

164# Brachystachyum densiflorum 119.73152 30.23981 Longtang Hill, Lin'an District, Hangzhou City, Zhejiang Province

165# Brachystachyum densiflorum 120.45651 29.06010 Panan County, Jinhua City, Zhejiang Province

166# Brachystachyum densiflorum 119.36667 28.33333 Ruoliaoxian Nature Reserve, Fengping Township, Songyang County, Lishui City, Zhejiang Province
167# Brachystachyum densiflorum 121.01355 29.14951  Tiantai County, Taizhou City, Zhejiang Province

168# Brachystachyum densiflorum 120.10293 29.69687 Wouxie Scenic Area, Wuxie Town, Zhuiji, Shaoxing City, Zhejiang Province

1694 Brachystachyum densiflorum 120.75422  28.84754  Yong'an River, Xianju County, Zhejiang Province

170# Brachystachyum densiflorum 120.91057 29.50554  Xinchang County, Shaoxing City, Zhejiang Province

171# Brachystachyum densiflorum 119.04304 30.13598 Qingliang Hill, Lin'an District, Hangzhou City, Zhejiang Province

172# Brachystachyum densiflorum 118.60965 32.10147  Maozi Hill, Pukou District, Nanjing City, Jiangsu Province

173# Brachystachyum densiflorum 118.75020 31.80500 Niushou Hill, Jiangning District, Nanjing City, Jiangsu Province

174# Brachystachyum densiflorum 118.97637 32.16387 _ Qixia Hill, Qixia District, Nanjing City, Jiangsu Province




Note: Information of localities 1-58 was from field investigation; *information of locality 59 was from
National Specimen Information Infrastructure (NSII), information of localities 60-78 was from Chinese
Virtual Herbarium (CVH), and information for localities 79-98 was from Global Biodiversity Information
Facility (GBIF); # information of localities 99-174 was from literature that can be downloaded from China
National Knowledge Infrastructure (CNKI) and references corresponding to these localities were listed as
follows:

Locality No. Reference fitle:

90 Study on chemical composition of culm and stemof 28 species of bamboo

100 Relationship between nuirient of shesth bledes and teste qusity of bamboo shoots aoross 22 barboos pecies Fom 8 genera
101 Bamboo species and distribution in the esst Anhui Province:

1022 Bamboo species and distribution in Jid County of Anhui Province:

102 Barmboo species and disfribution in Jbd Courty of Anhui Province:

108 Current Situstion and Countermessure of Fower Industry in Zhejiang

105 Eco-geographical dist ibution, biobagi cal charackers of Brachystach, Keng and its tion

106 Economic Barrboo Resowr ces in Fujan Province:

107 A Study on the Flora of Bambus cidese and I Development in Fujian Province

108 Mechanism of drought res stance and the barmboo shooks |aw of special barmboo in Fujian Province:

109 ‘Current Status of Barrboo Diversity and Strategies for [ Conservation and Utifzation in Fuyang

110 ‘Current Status of Bamboo Diversity and Sirategies for It Conservation and Utifzstion in Fuyang

1113 [} tigati frare and plants in Dshao Mountsin Jiangd

1122 ‘Comparing the Effectiveness of Birdwatching toLine Transect for Biodiversity Surveys /A Case Study of Laoshan, Manjing
1138 Imves tigation and evalustion of wid or namental plant res ources in'Guniujang

1148 The Curent presenvation Status and Consfuction Countermeasures of the National Farest Tree Germplas m Resowrce Bark in Guangde County
115 Report on the species of Poacese in Hangzhou

118 Imves tigation and Resesr chon the Resources of Hefei Shushan Forest Park

117 Study onthe flora of vesculer plant and wild plant resources of South Dshong Mountain

1188 Study cnthe flors of vesculer plant and wid plant resources of South Dshong Mountsin

118 Study onthe Flors of Seed Planks inHubei Pingbaying Mational Forest Park

120% #An old-growth community dominsted by Cinnam om umr eamphors inDad Town of Huzhou City, China

121 Vegetation of Mount Huang

122 Lands cape design of Sage Temple Scenic Spot in Jinhua Meuntain besed on heathtoursm

122 Diversity, dist ibution, and cons envation of rare and endangered plant species in Jisngsu Province

124 Diversity, dist ibution, and cons envation of rare and endangered plant species in Jiangsu Province:

1265 Diversity, dist ibution, and cons envation of rare and endangered plant species in Jiangsu Province:

126 Diversity, dist ibution, and cons ervation of rare and endangered plant species in Jisngsu Province

127 Diversity, dist ibution, and cons envation of rare and endangered plant species in Jisngsu Province

1282 Diversity , dist ibution, and cons envation of rare and endangered plant species in Jiangsu Province

12 Driversity , dist ibution, and cons envation of rare and endangered plant species in Jiangsu Province

1208 The vegetation of Dexing Copper Mine Field inJisngd and their infuences on emironment

131 Analysis of Viegetation Characker stics and Succession Patierns in Yongping Mining Area, Jiangd Province

122 Studies on community types and species diversity of s econdary broad-leaved forests in Hiongging Mountain

1338 An inves tigation on Barmboo Species in Yuntai Mountsin Scenery Distict of Liamyungang, Jiangs u Province

128 The sustainable utilization and evalustion of plnt resources in Livgujan Nstre Resenve

135 The Fir istic Phyingeography of Spermaiophyte Fiora in Lucxiso Range

126 Effects of simulsted nitrogen deposition on vegetation diversity and nutrient characler stics of Phyliostachys heterocycl ov. pubescens underforest vegetstion
137 Flora of Woody Plant in Mbgan Meountsin of Zhejiang Province:

1288 Study onthe niche of dominant populstion indubscs han Forest Park in Nanjing

128 The flaris fic anabysis of seed plant in M. Niutou National Forest

140 Stahs and analysis of rare and endangered plant resources in Gutianshan of Qianjiangyuan Mational Park, East China
1412 Resources and chesification of wild fimber tree = pecies in Qingyusn County

142 Research on the evalustion of srometic plant res curces and the construction of heslih care lsnds cape in Qionglongshsn Forest Park
143 Study of vegetation on Mt Shili in Anhui Province

e Studies on stucture and dynamics charscteristics of Quercus variabills populstion

145 Analysis and development suggestions of forest biodiversity protection in Songyang Courty

146 Astudy of the conservation planning for the rare and risk plant species in Jiangsu, Zhejiang and Anhui Provinces

147 Inves tigation cnwild planis resowrces and analysis of landscape utiization value in East Mountain of Tai Lake:

148 Research on the planning and des ign of Tisnmus han rare Botanical Garden

148 Irmves tigation and resear ch on vegetstion and sesd plnt divers ity of Tianzhu Mountsin

150 An inves figation of wesculer plants resources in Ties hans | Mational Forest Park

151 Application of microhabitat consruction method in the design of birds estibition area of city zoo-a case study on the reconstruction des ign of bird exhibition area of Shnagfangs han Zooin Suzhou
152 Community characirstics of Quercus scutizeima forest in Wiedang Tenple Forest Park

152 Studies on flora of Tieshan Tempke Neture Protection Ares, Xuyi and plnt resources

1582 ‘Woody Plant Resources in Yongksng

155 ‘Community Characieristics of Gunningfiam i3 lanceclsis Plantationat M Yousi National Forest Park

158 Exploitation and ufilization of barboo resolrces in Yuyao of Zhejiang

157# A study on spatisl sfructre snd scenic besuty estimetion of plant lsndscape in Yuhustsi Mertyrs Memorial Park

158 Res earch on the optimization of forest pent Bnds cape in Yucangs han Scenic Ares

150 Analysis of landscape forest resources in “unhe Temr ace National Wetland Park

180 The plant resowrces of the Bei Mountsin in Zhejang Province and their developrment and uifzstion

181 A florisfic stefistics and snalyses of seed plant of Fengyangs han Mstre Resere in Zhejang Province

162 Spermetophyta flora of Guiianshan MNabre Reservein Zhejang

162 Resources of rare and preciows planks of Lishui Ecological Dempnstrative Area in Zhejiang Province

188 A study on the floristic character of Mt Longtsngs han, Zhejang Province

185% Analysis on charscleristics of Pen'an seed plent florain Zhejang Province

106 The rare and endangered plant of Rucliacsian Neture: Reserve and their besic characker btics

167 Floristic analysis on seed plant of Tiantsi County in Zhejiang Province

188 Typical Plant Community Evalustion of Wiede Scenic Spot in Zhejiang

108 ‘Current situation and management srategy of bambooresowrces in Yong'an River Basinin Xdanju County of Zhejiang Province
17O ‘Wild ornamental plant res.ources in Xinchang, Zhejiang

171 Muli-dimensicnal diversity patiern and sssembly mechanism of endangered pent communities in Zhejang Qingiangfeng Resene
72 The natural disk ibuticn and character istics of the rare and endangered plantks in Jiangsu, China

17 The natural dist ibution and characier stics of the rare and endangered plants in Jiangsu, China

e The natural disk ibution and characier istics of the rare and ed in Ji u, China
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Appendix table 4 The feature combinations and the regularization multipliers

FC RM  Delta.AlCc AlCc tune.args auc.train_cbi.train auc.diff.avg auc.diff.sd auc.valavg auc.val.sd cbi.valavg cbi.val.sd or.10p.avg or.10p.sd or.mtp.avg or.mtp.sd  w.AIC  ncoef
La 1 0 21375076 fclQ_rm.1 0.9187896 0.92 0.218968481 0.154620213 0.70480665 0.1644653 0.5815 0.0294901 0.0984615 0.0492948 0.0096154 0.0192308 0.9999308 9
La 2 19.1582173 21566668 fc.lQ_m.2 09111361 0906 0216189803 0.14990684 0.702437465 0.1601654 0.53325 0.2049038 0.0884615 0.0474934 0.0096154 0.0192308 6.91E-05 8

LQH 3 320816429 2169.5882 fc.LQH_m.3 0.8125985 0.824 0.208504495 0.134887324 0.710005106 0.1464621 054575 0.1143864 0.0784615 0.0536774 0.01 0.02 1.08E-07 12

LQH 4 39.77289318 21772805 fc.LQH_m.d 09092688 0.91 021180646 0.141179297 0702071582 0.1546972 046175 0.1969896 0.0784615 0.0536774 "] [} 2.31E-09 1

LQH 5 4065321414 2178.1608 fcLQH_rm.5 08075124 0805 0215303461 0146157523 0696569649 01590545 0.56 0.2208212 0.0684815 0.065627 0 0 1.49E-09 10
La 3 4741359264 2184.9212 fc.LQ_rm.3 0.9040866 0.898 0.211728731 0.139905497 0.701620996 0.1506335 0.526 0.1508111 0.0884615 0.0474834 0.0096154 0.0182308 5.06E-11 9

LaQH 2 5073454913 21882421 fclQH_rm.2 09194885 09837 0209128381 0.13652723 0714575126 0.145314 0.44375 0.2844203 0.0984615 0.0369231 0.01 0.02 9.62E-12 19
LQ 4 5444056456 21919481 fclQ_rm4 0.8998361 0.883 0210382558 0.141385969 0698996217 0.1516278 0.4815 0.2242209 0.0884815 00474834 0.0096154 0.0192308 1.51E-12 7
La 5 58.97688877 2196.4845 fc.LQ_rm.5 0.8984589 0.889 0213443637 0.146772463 0694393113 0.1566887 055175 0.1223966 0.0784615 00536774 0.0096154 0.0192308 1.56E-13 7
H 3 69.11969461 2206.6273 fe.H_m.3 0.918951 0.951 0.132238551 0.079656293 0.788403328 0.0893501 050775 0.2736937 0.0692308 0.0501516 "] 1] 9.79E-16 23
H 5 81.38206562 2218.8896 fc.H_m.5 09125609 0968 0.130741864 0.08608497 0.797121376 0.0840214 0.4585 0.3273708 0.0592308 0.0385138 ] 0 2.13E-18 13
H 2 9254191647 2230.0495 fcH_m2 0.9212649 0.959 0.141335454 0.076465782 0782638986 0.067267 057775 0.2748362 0.0692308 0.0501516 0.01 0.02 8.03E-21 33
H 4 96.81341865 2234321 fcH_rm4 08156926 09835 0123591319 0091112338 0.794147277 00787682 0.5115 0.3045056 0.0582308 0.0395138 ] 0 9.48E-22 24
H 1 130.971882 22684795 feH_rm.1 08272134 0577 0.140795385 0.057232408 0.789858503 0.0515729 065525 0.3137812 0.0884615 0.0662492 0.02 0023094 363E28 33

LaQH 1 139.0239976 22765316 fc.LQH_rm.1 0.8295688 0.8 0.159020345 0.039733088 0.772427024 0.0420703 0.54775 0.232216 0.1184615 0.0301899 0.0282308 00368658 6.48E-31 44
L 5 1018.296382 3155.8039 fcl_rm5 0.8824678 0.956 0224554945 0.147011115 0669459782 0.1520988 0.3845 0.2455884 0.10689231 0.1377732 0.02 0.04 7.58E-222 5
L 4 1085.873541 3223.3811 fel_rmd4 0.8832797 0.951 0.227924746 0.146359755 0667164176 0.1516969 039475 0.3110995 0.1069231 0.1377732 0.02 0.04 1.61E-236 [
L 3 1181.008197 3318.5138 fcl_rm.3 0.8868361 0956 0.235853509 0.152365044 0662257088 0.1559821 038925 0.2872402 0.1169231 0.1285697 0.02 0.04 3.53E-257 8
L 2 1267.184625 34046922 fcl_rm2 0.8890748 0964 0.245327879 0.164231437 0.65543181 0.1655004 0415 0.2557251 0.1169231 0.1285697 0.02 0.04 6.83E-276 7
L 1 1332.485951 3469.9935 fcl_rm1 0.8900856 0.965 0.254307125 0.177284074 0648107427 0.1772799 0.359 0.27506  0.1269231 0.1219791 0.02 0.04 4.51E-280 7
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Appendix table 5 Analysis of molecular variance (AMOVA)
Df Sum Sq Mean Sq Sigma Rate (%)
Between population 5 35446.78 7089.3566  17.22669 0.45
Between samples
o P 30 206754.72 6891.8240 3064.57018 79.71

within population

Within samples 36 27456.61 762.6836 762.6836 19.84

Total 71 269658.11 3798.0016 3844.48046 100.00

Current levels of gene flow in Brachystachyum densiflorum

Source of migration

Recipient of migration  AHGD AHYX AHHS JSLY JSYX ZJCX

AHGD 0.8889 0.0221 0.0222 0.0222 0.0222 0.0223

AHYX 0.0256 0.8721 0.0255 0.0258 0.0255 0.0255

AHHS 0.0337 0.0337 0.8330 0.0331 0.0330 0.0335

JSLY 0.0369 0.0370 0.0370 0.8149 0.0371 0.0370

JSYX 0.0208 0.0212 0.0210 0.0207 0.8951 0.0213

ZJCX 0.0370 0.0367 0.0371 0.0374 0.0368 0.8149
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Appendix table 6 Comparison of the effects on the genetic structure of Brachystachyum densiflorum of
three data sets: climate and geography, climate, geography

Factor Df R? Rad?

Climate 0.23332 0.00616
Geography 2 0.06196 0.00511
Climate + Geography 10 0.29137 0.00792
Climate | Geography 8 0.00281
Geography | Climate 2 0.00176

Individual climate: (0.00281/0.00792)*100=35.48%
Individual geography: (0.00176/0.00792)*100=22.22%
Climate & Geography: ((0.00792—-0.00281-0.00176)/0.00792)*100=42.30%

Loadings of climate factors in RDA1 and RDA2 axes



Factor RDA1 RDA2

Bio6 0.77989635 0.4557206
Bio2 0.75512569 0.1686344
Biol9 0.65903421 0.4171224
Bioll 0.6462801 0.6344097
Biol7 0.42329286 0.4828083
Biol5 0.32196423 0.5488604
Bio7 0.0990923 0.6700309
Bio8 0.02995758 0.4290794

Stepwise screening of independent factors using the ordistep function

Factor Df AIC F Pr (>F) Rad?
Bio6 1 333.04 1.1008 0.005 0.0029
Biol9 1 333.91 1.0506 0.045 0.0044
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Appendix table 7 Redundancy analysis and partial redundancy analysis of adaptive loci

BayeScan SNPs RDASNPs LFMM SNPs  All outlier SNPs
98 170 349 544

Combined fractions

F-temperature 0.044*** 0.048** 0.005" 0.025***
F-precipitation 0.019*** 0.020*** 0.005*** 0.012***
Individual fractions

F-temperature | precipitation 0.037** 0.040** 0.006" 0.022**
F-precipitation | temperature 0.011*** 0.013*** 0.006** 0.009***
Total explained 0.056*** 0.060*** 0.013** 0.034**
Total confounded 0.008 0.007 0.001 0.003
Total unexplained 0.944 0.940 0.987 0.966
Total 1.000 1.000 1.000 1.000

RN EIR2E. * P<0.01; *** P<0.001; ns {RAEE

The data are the adjusted R? value.

* P<0.01; *** P<0.001; ns indicates insignificance
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Appendix table 8 Eight climate factors and their importance parameters

Factor Contribution rate (%) Important values (%)
Bio6 55.7 62

Biol5 25.2 29

Bioll 6.9 13.5

Biol9 6.6 18.5

Bio8 3.1 1.5

Biol7 1.8 0.6

Bio2 0.6 0.9

Bio7 0.1 0.1
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Appendix table 9 The potential distribution area of Brachystachyum densiflorum under different periods

L Last Mid 2021-2040 2041-2060 2061-2080
Area (x10"km® Glacial Maximum Holocene ~“"®™ "Ssp1.26 SSP5.85 SSP1-2.6 SSP5-85 SSP1-2.6 SSP5-85
Unsuitable areas 949.38 934.01 85847 85750  854.82  857.77  842.80  856.11  897.80
Low suitable areas 4.15 10.60 44.37 50.45 52.43 51.63 71.15 59.41 38.23
Medium suitable areas 3.33 8.34 37.83 31.38 32.79 31.64 30.47 30.64 18.49
High suitable areas 3.15 7.04 19.33 20.67 19.95 18.95 15.58 13.84 5.48
Suitable area 10.62 25.99 10153 10250 10518  102.23  117.20  103.89 62.20
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Appendix figure 1 Transition and transversion statistics of SNP
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Appendix figure 2 Prediction of the ROC in the MaxEnt model
M Without variable Il With only variable M With all variable
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Appendix figure 3

Jackknife test scores of climate variables on potential distribution model of

Brachystachyum densiflorum



