Table 1 Morphological comparison between A. hermannii, A. sarytavicus and A. kharazmii.
	Species characters
	A. hermannii 
	A. sarytavicus 
	A. kharazmii

	Plant height
	16–22 cm 
	8–15 cm
	c. 11–27 cm 

	Stipule length
	10–15 mm
	4–9 mm
	c. 12–16 mm

	Adnate to the petiole
	3–4 mm
	3–5 mm
	c. 3 mm

	Leaf length
	10–25 cm
	4–7 cm
	8–10 cm

	Petiole length
	5–12 cm
	3–7 cm
	2–8 cm

	Number of leaflets
	12–15 pairs
	6–12 pairs
	8–13 pairs

	Leaflet size
	6–12 × 4–6 mm
	8–16 × 2–5 mm
	c. 8–17 × 4–5 mm

	Number of flowers
	3–4–flowered
	2–5–flowered
	‎3–4–flowered

	Bract length
	6–12 mm
	8–14 mm
	c. 7–10 mm

	Pedicel length
	3–5 mm
	2–3 mm
	‎c.‎ 3–5 mm‎

	Calyx length
	14–16 mm
	8–15 mm
	6 mm

	Calyx teeth length
	4–5 mm
	6–7 mm
	c. 3 mm

	Standard length
	c. 25 mm
	23–29 mm
	25 mm

	Standard blade length
	c. 9 mm
	9–11 mm
	‎10 mm‎

	Wing length
	c. 23 mm
	21–26 mm
	c. 24 mm

	Wing blade length
	c. 10 mm
	10–12 mm
	c. 12 mm

	Wing auricle length
	c. 3 mm
	1.5–2 mm
	3 mm

	Wing claw length
	c. 13 mm
	11–14 mm
	c. 12 mm

	Keel length
	c. 21 mm
	18–23 mm
	c. 21 mm

	Keel claw length
	c. 14 mm
	5–12 mm
	c. 12 mm

	Legume length
	c. 28 mm
	11–17 mm
	32 mm










Table 2.  List of Astragalus and related species included in this study, with GenBank accession numbers used for molecular analyses.
	Species
	Accession Number
	Species
	Accession Number

	A. aduncus 
	KX954888
	A. eriostomus  
	AB052007

	A. aff. sarytavicus 
	PQ590567
	A. eucosmus 
	HQ613393

	A. agrestis 
	PQ008000
	A. flavescens 
	OL348459

	A. ajfreidii 
	LC529239
	A. guttatus 
	AB051935

	A. altimontanus  
	OP218887
	A. hemsleyi  
	AB052003

	A. altimurensis 
	LC529238
	A. hololeios 
	AB231087

	A. ansinii
	FJ613403
	A. iranicus  
	OP948645

	A. arpilobus
	MT923527
	A. kahiricus 
	AB231097

	A. asterias  
	AB051917
	A. kharazmii
	_________

	A. atricapillus
	OP218889
	A. koschukensis 
	AB231090

	A. austrotibetanus  
	MK945604
	A. krauseanus 
	AB231120

	A. baba-alliar  
	LC529247
	A. longicuspis 
	LC425887

	A. barbatus  
	OP218891
	A. longirostratus 
	MK945626

	A. bavanatensis  
	OP218892
	A. longisubulatus  
	JQ685579

	A. beketovii
	MK945605
	A. macrocarpus 
	JX284066

	A. berytheus  
	JX284062
	A. macrostachys  
	AB051990

	A. bhotanensis 
	PX433268
	A. mahoschanicus 
	MW432234

	A. bijarensis 
	AB727510
	A. memoriosus
	AB485947

	A. biserrula 
	AB051931
	A. monbeigii  
	MK087834

	A. bodeanus  
	AB908460
	A. multijugus 
	PQ590566

	A. boeticus 
	AF121679
	A. nankotaizanensis  
	AF121680

	A. botryophorus 
	AB231148
	A. neurophyllus 
	AB231121

	A. bruguieri  
	PV621848
	A. ophiocarpus 
	AB051927

	A. callichrous 
	KX954911
	A. paradoxus
	AB052001

	A. campylanthus  
	LT622398
	A. saxorum 
	MK087836

	A. campylotrichus 
	AB231101
	A. sikokianus 
	KU168601

	A. caryolobus 
	AB741276
	A. siliquosus 
	HQ613379

	A. cedreti  
	JX284073
	A. singarensis  
	OP964726

	A. chardinii  
	AB908443
	A. sinicus 
	OQ457744

	A. chilienshanensis 
	PX587787
	A. skythropos 
	MH808437

	A. chiwensis 
	AB051962
	A. vestitus 
	OL348460

	A. chlorostachys 
	OP784974
	A. vicarius
	AB051934

	A. chorinensis 
	PQ732174
	A. yunnanensis 
	PV426432

	A. citrinus 
	LC128064
	Caragana grandiflora  
	OR678286

	A. coronilla 
	AB051918
	Caragana grandiflora  
	OQ804665

	A. curvipes 
	AB051955
	Caragana grandiflora  
	GQ246096

	A. cystosus  
	LC529218
	Caragana grandiflora  
	AB051905

	A. dactylocarpus 
	AB051945
	Chesneya astragalina  
	MK945653

	A. dipelta
	AB051926
	Chesneya astragalina  
	KT834921

	A. dumetorum 
	MF044294
	Chesneya astragalina  
	AB051906

	A. duplostrigosus
	AB051923
	Oxytropis aucherii  
	LC213312

	A. echinatus 
	JX284088
	Oxytropis aucherii  
	KM053385

	A. edulis 
	AF121677
	Oxytropis aucherii  
	AB051908

	A. emarginatus  
	JX284078
	
	




Table 3. Characteristics of the aligned ITS1, 5.8S, and ITS2 data matrix used for phylogenetic analysis.
	[bookmark: _Hlk198048181]
	A. kharazmii and A. sarytavicus
	Species Astragalus in the GenBank

	Region 
	ITS1
	5.8S
	ITS2
	ITS1
	5.8S
	ITS2

	A (%)
	20.13
	27.95
	21.53
	20.40
	25.64
	20.25

	C (%)
	28.22
	26.39
	27.18
	28.24
	23.72
	22.43

	G (%)
	27.35
	25.46
	28.36
	28.29
	27.91
	28.71

	U (%)
	24.28
	20.18
	22.93
	23.05
	22.71
	28.60

	Length (bp)
	231
	164
	212
	229
	164
	212

	Conserved site
	218
	105
	113
	121
	158
	126

	Variable site
	9
	53
	98
	107
	6
	86

	Parsimony site
	0
	0
	0
	73
	6
	61



Table 4 Inferred biogeographical events at ancestral nodes based on ancestral area reconstruction, showing dispersal and vicariance events, the corresponding event routes, and their relative probabilities.
	Node
	Biogeographical event
	Event Route
	Probability
	Node
	Biogeographical event
	Event Route
	Probability

	
	Dispersal
	Vicariance
	
	
	
	Dispersal
	Vicariance
	
	

	88
	-
	✓
	BH->H|B
	1
	126
	-
	✓
	FJ->F|J
	1

	89
	✓
	✓
	BF->BFH->F|BH
	0.33
	127
	✓
	-
	F->F^F->FJ^F->FJ|F
	1

	90
	-
	✓
	FH->H|F
	1
	128
	✓
	-
	F->F^F->AF^F->F|AF
	0.33

	91
	-
	✓
	BC->B|C
	1
	129
	-
	✓
	BF->F|B
	1

	92
	-
	✓
	AF->A|F
	1
	132
	-
	✓
	AF->A|F
	1

	93
	-
	✓
	ABCF->AF|BC
	0.16
	133
	✓
	-
	F->F^F->AF^F->AF|F
	1

	94
	✓
	-
	F->F^F->ABCFH^F->ABCF|FH
	0.16
	134
	✓
	-
	F->F^F->BF^F->F|BF
	1

	95
	✓
	-
	F->F^F->BF^F->F|BF
	0.33
	135
	✓
	-
	AH->A|H
	1

	98
	-
	✓
	BF->B|F
	1
	136
	✓
	-
	AF->AFH->AH|F
	0.33

	99
	-
	✓
	FG->F|G
	1
	137
	✓
	-
	F->F^F->AF^F->AF|F
	0.33

	100
	-
	✓
	F->F^F->BFG^F->FG|BF
	1
	138
	-
	✓
	DF->D|F
	1

	102
	-
	✓
	AF->F|A
	1
	139
	✓
	-
	F->F^F->DF^F->DF|F
	1

	103
	✓
	-
	F->F^F->AF^F->AF|F
	1
	140
	-
	✓
	AJ->A|J
	1

	104
	-
	✓
	AF->A|F
	1
	141
	✓
	-
	A->A^A->AJ^A->A|A
	1

	105
	-
	✓
	BH->B|H
	1
	142
	✓
	-
	FK->K|F
	1

	106
	✓
	✓
	BF->ABFH->BH|AF
	0.16
	143
	✓
	✓
	AF->AFK->FK|A
	0.5

	107
	✓
	-
	F->F^F->BF^F->BF|F
	0.16
	144
	✓
	-
	F->F^F->AF^F->AF|F
	0.5

	108
	-
	✓
	AH->H|A
	1
	145
	-
	✓
	AJ->A|J
	1

	110
	✓
	✓
	AF->AFH->F|AH
	0.33
	146
	-
	✓
	BI->B|I
	1

	111
	-
	✓
	AE->A|E
	1
	147
	-
	✓
	AB->B|A
	0.25

	112
	-
	✓
	BI->B|I
	1
	148
	✓
	-
	B->B^B->ABI^B->AB|BI
	0.25

	113
	✓
	✓
	ABE->ABEI->BI|AE
	0.16
	149
	-
	✓
	FK->K|F
	1

	114
	-
	✓
	AH->H|A
	1
	150
	✓
	-
	F->F^F->FK^F->F|FK
	1

	115
	✓
	-
	A->A^A->ABEH^A->AH|ABE
	0.16
	152
	-
	✓
	AF->A|F
	1

	116
	-
	✓
	AF->A|F
	1
	153
	✓
	✓
	AB->ABF->AF|B
	0.06

	118
	✓
	-
	F->F^F->AF^F->F|AF
	1
	154
	✓
	-
	AFJ->AJ->AJ^A->ABJ^A->AB|AJ
	0.03

	119
	-
	✓
	BF->B|F
	1
	155
	✓
	-
	AF->AF^F->AFJ^F->AFJ|F
	0.07

	120
	-
	✓
	FK->K|F
	1
	156
	-
	✓
	BE->B|E
	1

	121
	✓
	-
	F->F^F->BFK^F->FK|BF
	1
	157
	-
	✓
	FG->F|G
	1

	123
	-
	✓
	AF->F|A
	1
	158
	-
	✓
	AH->H|A
	1

	125
	✓
	-
	F->F^F->AF^F->F|AF
	1
	159
	-
	✓
	AFGH->AH|FG
	0.16

	160
	✓
	✓
	BEF->ABEFGH->AFGH|BE
	0.00
	168
	✓
	✓
	AE->AEJ->E|AJ
	0.33

	161
	✓
	-
	F->F^F->ABEF^F->BEF|AF
	0.02
	169
	✓
	✓
	FJK->FK->AEFK->AE|FK
	0.01

	163
	-
	✓
	AK->K|A
	1
	170
	-
	✓
	AB->B|A
	1

	164
	-
	✓
	AF->AFK->F|AK
	0.33
	171
	✓
	✓
	BF->ABF->F|AB
	0.33

	165
	✓
	-
	F->F^F->AF^F->AF|F
	0.33
	172
	✓
	-
	ABEF->BF->BF^F->BFJK^F->BF|FJK
	0.00

	166
	-
	✓
	FK->F|K
	1
	173
	✓
	-
	AEFJ->AEF->AEF^F->ABEF^F->ABEF|F
	0.00

	167
	-
	✓
	AJ->J|A
	1
	
	
	
	
	


Japan (A), China (B), Russia (C), Korea (D), Kazakhstan (E), Iran (F), Iraq (G), Europe (H), Canada (I), the USA (J), and Turkey (K).

