Supplementary material
 Table S1   Detailed information for the collected A. macrostemon populations
	No.
	code
	Location
	Longitude
	Latitude
	Altitute (m)
	No.
	code
	Location
	Longitude
	Latitude
	Altitute (m)

	1
	ASS
	Anshun, Guizhou
	105°46′21″
	26°03′14″
	1281
	26
	NMG
	Inner Mongolia
	109°32′41″
	39°29′14″
	1426

	2
	BSS
	Baishan, Jilin
	126°44′28″
	41°59′32″
	952
	27
	NXS
	Yinchuan, Ningxia
	106°15′45″
	38°36′30″
	1106

	3
	BXS
	Benxi, Liaoning
	124°18′37″
	41°12′42″
	600
	28
	NYS
	Nanyang, Henan
	112°18′28″
	32°51′40″
	128

	4
	CZS
	Chizhou, Anhui
	116°49′17″
	29°41′07″
	50
	29
	QDS
	Qingdao, Shandong
	120°15′03″
	36°05′21″
	5

	5
	DDS
	Dandong, Liaoning
	124°08′54″
	40°04′56″
	103
	30
	SHS
	Suihua, Heilongjiang
	126°42′59″
	46°37′37″
	142

	6
	DPS
	Dapanshan, Zhejiang
	120°31′42″
	28°56′26″
	1202
	31
	SMX
	Sanmenxia, Henan
	111°08′14″
	34°38′58″
	724

	7
	FXQ
	Fengxian, Shanghai
	121°27′27″
	30°53′54″
	8
	32
	SNX
	Sinan, Guizhou
	108°11′42″
	27°52′55″
	666

	8
	FZS
	Fuzhou, Fujian
	119°38′11″
	25°58′40″
	53
	33
	SRS
	Shangrao, Jiangxi
	117°01′45″
	29°09′27″
	41

	9
	GLS
	Guilin, Guangxi
	110°25′10″
	25°11′29″
	270
	34
	SYS
	Shaoyang, Hunan
	111°00′01″
	27°05′33″
	317

	10
	GZS
	Guangzhou, Guangdong
	113°18′42″
	22°54′59″
	35
	35
	SZX
	Shizhu, Chongqing
	108°06′26″
	29°59′53″
	605

	11
	HBS
	Tangshan, Hebei
	118°21′29″
	39°36′36″
	20
	36
	THS
	Tonghua, Jilin
	125°49′45″
	41°42′50″
	558

	12
	HCS
	Haicheng, Liaoning
	122°35′52″
	40°52′53″
	13
	37
	TSS
	Gansu, Tianshui
	105°46′15″
	34°29′02″
	1892

	13
	HDS
	Handan, Hebei
	114°42′54″
	36°22′45″
	61
	38
	WSX
	Wenshan, Yunnan
	103°51′35″
	24°01′38″
	2048

	14
	HHS
	Huaihua, Hunan
	106°10′47″
	27°20′11″
	412
	39
	WXX
	Wuxi, Chongqing
	108°53′57″
	31°26′07″
	927

	15
	HLD
	Huludao, Liaoning
	120°30′03″
	40°46′05″
	188
	40
	WZS
	Wenzhou, Zhejiang
	120°47′20″
	27°53′32″
	340


Continuing table 1
	No.
	code
	Location
	Longitude
	Latitude
	Altitute (m)
	No.
	code
	Location
	Longitude
	Latitude
	Altitute (m)

	16
	HLJ
	Shuangyashan, Heilongjiang
	131°06′17″
	46°38′00″
	218
	41
	XAS
	Xi'an, Shanxi
	109°03′54″
	34°16′17″
	440

	17
	HSS
	Huangshi, Hubei
	114°57′05″
	30°11′32″
	119
	42
	XWX
	Guiyang, Guizhou
	106°33′58″
	26°50′02″
	1286

	18
	JAS
	Ji'an, Jiangxi
	114°36′48″
	27°23′53″
	139
	43
	XXZ
	Xia County, Shanxi
	111°14′36″
	35°05′43″
	683

	19
	JGX
	Jiange, Sichuan
	105°40′03″
	31°49′38″
	704
	44
	XYS
	Xinyang, Henan
	114°00′58″
	32°03′33″
	115

	20
	JHS
	Jinhua, Zhejiang
	119°31′53″
	28°55′52″
	383
	45
	YAS
	Ya'an, Sichuan
	102°21′21″
	29°13′29″
	983

	21
	JLQ
	Jianglv, Chongqing
	106°16′00″
	29°04′29″
	288
	46
	YCS
	Yuncheng, Shanxi
	111°36′46″
	35°26′58″
	962

	22
	LNS
	Longnan, Gansu
	104°57′48″
	33°42′55″
	2168
	47
	YXS
	Yuxi, Yunnan
	102°24′03″
	24°10′05″
	1601

	23
	LSS
	Liangshan, Sichuan
	102°34′57″
	26°36′59″
	1870
	48
	ZBS
	Zibo, Shandong
	118°03′13″
	36°46′58″
	43

	24
	MDJ
	Mudanjiang, Heilongjiang
	129°45′34″
	44°41′59″
	251
	49
	ZGS
	Zigong, Sichuan
	104°37′32″
	29°16′11″
	330

	25
	NJS
	Nanjing, Jiangsu
	118°52′12″
	31°53′29″
	76
	50
	ZTS
	Zhaotong, Yunnan
	104°02′46″
	27°37′41″
	871


Table S2   Genetic diversity of SSR primers
	Primer
	He
	Ho
	Ne
	Na
	I
	PIC

	ACE039
	0.687
	0.958
	3.787
	5.333
	1.380
	0.827

	ACM096
	0.267
	0.458
	1.153
	1.500
	0.443
	0.782

	AFS008
	0.501
	0.792
	2.440
	2.958
	0.888
	0.805

	AFS012
	0.498
	0.958
	2.018
	2.167
	0.724
	0.937

	CL13646
	0.536
	0.875
	2.385
	3.083
	0.919
	0.820

	Mean
	0.498
	0.808
	2.357
	3.008
	0.871
	0.834


Note: Primer：Primer name; He: expected heterozygosity; Ho: observed heterozygosity; Ne: effective number of allele; Na: observed allele number. I: Shannon information index; PIC: polymorphic information content

Table S3   Distribution and genetic diversity of chloroplast and ribosome haplotypes of A. macrostemon

	No.
	Population
	cpDNA
	nrDNA

	
	
	n
	π (×10-3)
	Hd
	Haplotypes (number)
	n
	π (×10-3)
	Hd
	Haplotypes (number)

	1
	ASS
	12
	0
	0
	H10 (12)
	12
	0
	0
	H14 (12)

	2
	BSS
	12
	0
	0
	H1 (12)
	12
	0
	0
	H29 (12)

	3
	BXS
	12
	0.270
	0.712
	H25 (5), H26 (4), H27 (3)
	12
	20.540
	0.530
	H38 (7), H39 (5)

	4
	CZS
	11
	0
	0
	H1 (11)
	11
	0.900
	0.509
	H1 (7), H2 (4)

	5
	DDS
	12
	0
	0
	H28 (12)
	12
	0
	0
	H40 (12)

	6
	DPS
	12
	0.340
	0.545
	H3 (8), H4 (2), H5 (2)
	12
	0
	0
	H7 (12)

	7
	FXQ
	12
	0
	0
	H9 (12)
	12
	0
	0
	H7 (12)

	8
	FZS
	12
	0
	0
	H6 (12)
	12
	0
	0
	H7 (12)

	9
	GLS
	12
	0
	0
	H9 (11)
	12
	0
	0
	H13 (12)

	10
	GZS
	12
	0
	0
	H1 (12)
	12
	0
	0
	H8 (12)

	11
	HBS
	12
	0
	0
	H1 (12)
	12
	0
	0
	H19 (12)

	12
	HCS
	10
	0.600
	0.711
	H29 (1), H30 (3), H31 (1), H32 (5)
	11
	22.540
	0.689
	H41 (3), H42 (3), H43 (5)


	13
	HDS
	12
	1.280
	0.591
	H15 (4), H16 (7), H17 (1)
	11
	27.660
	0.327
	H17 (9), H18 (2)

	14
	HHS
	12
	0
	0
	H21 (12)
	12
	0
	0
	H7 (12)

	15
	HLD
	12
	0
	0
	H18 (12)
	12
	0
	0
	H20 (12)

	No.
	Population
	cpDNA
	nrDNA

	
	
	n
	π (×10-3)
	Hd
	Haplotypes (number)
	n
	π (×10-3)
	Hd
	Haplotypes (number)

	16
	HLJ
	12
	0.270
	0.485
	H30 (4), H31 (8)
	12
	0
	0
	H63 (12)

	17
	HSS
	12
	0
	0
	H1 (12)
	12
	0
	0
	H7 (12)

	18
	JAS
	12
	0.230
	0.409
	H9 (3), H24 (9)
	12
	12.270
	0.303
	H34 (10), H35 (2)

	19
	JGX
	12
	0
	0
	H33 (12)
	12
	7.260
	0.667
	H47 (6), H48 (4), H49 (2)

	20
	JHS
	12
	1.700
	0.303
	H41 (2), H42 (10)
	12
	0
	0
	H7 (12)

	21
	JLQ
	12
	0
	0
	H2 (12)
	12
	2.160
	0.409
	H3 (3), H4 (9)

	22
	LNS
	11
	0
	0
	H7 (11)
	12
	0
	0
	H9 (12)

	23
	LSS
	10
	0
	0
	H33 (10)
	10
	0
	0
	H50 (10)

	24
	MDJ
	11
	0
	0
	H28 (11)
	12
	0
	0
	H44 (12)

	25
	NJS
	12
	0
	0
	H1 (12)
	12
	0.510
	0.303
	H32 (10), H33 (2)

	26
	NMG
	12
	0
	0
	H5 (12)
	12
	0
	0
	H45 (12)

	27
	NXS
	11
	0
	0
	H5 (11)
	12
	0
	0
	H46 (12)

	28
	NYS
	12
	0
	0
	H22 (12)
	12
	0
	0
	H23 (12)

	29
	QDS
	12
	0
	0
	H1 (12)
	12
	0
	0
	H8 (12)

	30
	SHS
	12
	0.270
	0.758
	H1 (1), H6 (3), H19 (3), H20 (5)
	12
	0.960
	0.545
	H21 (6), H22 (6)


	No.
	Population
	cpDNA
	nrDNA

	
	
	n
	π (×10-3)
	Hd
	Haplotypes (number)
	n
	π (×10-3)
	Hd
	Haplotypes (number)

	31
	SMX
	12
	0.270
	0.727
	H35 (1), H36 (3), H37 (1), H38 (5),  H39 (1)
	11
	67.410
	0.655
	H54 (2), H55 (3), H56 (6)

	32
	SNX
	12
	1.360
	0.455
	H11 (1), H12 (1), H13 (9), H14 (1)
	12
	0
	0
	H15 (12)

	33
	SRS
	12
	0
	0
	H6 (12)
	12
	0.930
	0.530
	H36 (7), H37 (5)

	34
	SYS
	10
	0
	0
	H1 (10)
	10
	77.540
	0.867
	H24 (2), H25 (3), H26 (2), H27 (1), H28 (2)

	35
	SZX
	11
	0
	0
	H1 (11)
	11
	0
	0
	H5 (11)

	36
	THS
	9
	0
	0
	H1 (9)
	9
	1.960
	0.556
	H30 (5), H31 (4)

	37
	TSS
	11
	0.310
	0.545
	H5 (6), H8 (5)
	11
	6.460
	0.591
	H10 (4), H11 (7), H12 (1)

	38
	WSX
	10
	0
	0
	H33 (10)
	10
	0
	0
	H65 (10)

	39
	WXX
	11
	0
	0
	H1 (11)
	12
	0
	0
	H6 (12)

	40
	WZS
	12
	0
	0
	H9 (12)
	12
	0
	0
	H7 (12)

	41
	XAS
	12
	0
	0
	H40 (12)
	12
	24.490
	0.591
	H57 (7), H58 (4), H59 (1)

	42
	XWX
	12
	0
	0
	H1 (12)
	12
	0
	0
	H16 (12)

	43
	XXZ
	11
	0
	0
	H40 (11)
	12
	0
	0
	H64 (12)

	44
	XYS
	10
	0.300
	0.533
	H5 (4), H23 (6)
	12
	0
	0
	H7 (12)

	45
	YAS
	12
	0
	0
	H33 (12)
	12
	0
	0
	H50 (12)


	No.
	Population
	cpDNA
	nrDNA

	
	
	n
	π (×10-3)
	Hd
	Haplotypes (number)
	n
	π (×10-3)
	Hd
	Haplotypes (number)

	46
	YCS
	12
	0
	0
	H40 (12)
	12
	3.650
	0.712
	H60 (4), H61 (5), H62 (3)

	47
	YXS
	12
	0
	0
	H33 (12)
	12
	0
	0
	H65 (12)

	48
	ZBS
	7
	0
	0
	H1 (7)
	8
	0
	0
	H53 (8)

	49
	ZGS
	12
	0
	0
	H34 (12)
	12
	4.270
	0.485
	H51 (8), H52 (4)

	50
	ZTS
	12
	0
	0
	H33 (12)
	12
	0
	0
	H65 (12)


Note: n: Number of sequences sampled; Pi: Nucleotide diversity; Hd: Diversity of haplotypes; H: Number of haploty
Table S4  MaxEnt was used to predict the relative contribution rate of major environmental variables of A. macrostemon distribution

	Variable
	Description
	Contribution (%)

	Bio-18
	Precipitation of Warmest Quarte
	39.8

	Bio-15
	Precipitation Seasonality (Coefficient of Variation)
	15.5

	Bio-11
	Mean Temperature of Coldest Quarter
	12.8

	Bio-4
	Temperature Seasonality (standard deviation *100)
	12.6

	Bio-1
	Annual Mean Temperature
	10.6

	Bio-6
	Min Temperature of Coldest Month
	2.4

	Bio-19
	Precipitation of Coldest Quarter
	2.1

	Bio-2
	Mean Diurnal Range (Mean of monthly (max temp - min temp))
	1.2

	Bio-3
	Isothermality (BIO2/BIO7) (* 100)
	0.7

	Bio-9
	Mean Temperature of Driest Quarter
	0.6

	Bio-10
	Mean Temperature of Warmest Quarter
	0.5

	Bio-8
	Mean Temperature of Wettest Quarter
	0.5

	Bio-7
	Temperature Annual Range (BIO5-BIO6)
	0.3

	Bio-5
	Max Temperature of Warmest Month
	0.2

	Bio-16
	Precipitation of Wettest Quarter
	0.1

	Bio-17
	Precipitation of Driest Quarter
	0.1

	Bio-12
	Annual Precipitation
	0.1

	Bio-13
	Precipitation of Wettest Month
	0

	Bio-14
	Precipitation of Driest Month
	0
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Figure S1  Mantel test of genetic distance and geographical distance of A. macrostemon
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Figure S2  Principal Coordinates Analysis of A. macrostemon individuals
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Figure S3  Haplotypes network based on cpDNA and nrDNA ITS
a. The size of the circles is proportional to the number of individuals bearing the haplotypes. Different colors denotes different regions, of which green indicates the northern regions (Group Ⅰ) and yellow indicates the southern regions (Group Ⅱ); b. The size of the circles is proportional to the number of individuals bearing the haplotypes. Different colors denotes different regions, of which red indicates the southwestern regions (Group A), blue indicates the central-southeastern regions (Group B), and green indicates the northern regions (Group C).
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Figure S4  Mismatch distribution of Chlorotypes (a) and ribotype (b) of A. macrostemon
a. Mismatch distribution analysis of cpDNA haplotypes; b. Mismatch distribution analysis of nrDNA haplotypes. 
