Table S1 Sources of DNA sequences for molecular authentication.
	Species
	ITS2
	matK
	rbcL

	R. rugosa
	KP966586.1, KP966585.1, KP966584.1;
Lab: Rru-ITS2-1~3 (Shaanxi)
	HQ829602.1, OR594603.1, MG704042.1; Lab: Rru-matK-1~3 (Shaanxi)
	MG703617.1, MG249572.1, MG248147.1, PV600745.1; Lab: Rru-rbcL-1~3 (Shaanxi)

	R. chinensis
	JF421538.1, JF421539.1, KF454160.1, KF454161.1; Lab: Rch-ITS2-1~3 (Shaanxi)
	JN566105.1, JN566096.1, AB011993.1, AB039313.1; Lab: Rch-matK-1~3 (Shaanxi)
	KT359508.1, AJ628803.1, AJ628800.1, KT359509.1; Lab: Rch-rbcL-1~3 (Shaanxi)

	R. multiflora
	OR234885.1, MZ230084.1, MZ230089.1; Lab: Rmu-ITS2-1~3 (Shaanxi)
	KP402366.1, KP642817.8, AB073700.1, MG221088.1; Lab: Rmu-matK-1~3 (Shaanxi)
	MN205243.1, MN192848.1; Lab: Rmu-rbcL-1~3 (Shaanxi)

	R. gallica
	KM353088.1, KM353087.1, AB035656.2
	AB011978.1, OQ557505.17, OP810427.1
	NC061271.1, OQ843473.1, OK509172.1

	R. centifolia
	OP491883.1, MZ230183.1, MZ230175.1
	OP503882.1, NC079962.1, JN566119.1
	OQ843472.1, OQ744429.1, NC079962.1

	R. roxburghii
	FJ527713.1, MZ230151.1, MZ230150.1; Lab: Rro-ITS2-1~3 (Shaanxi)
	MH659076.1, MH658835.1, AB039321.1, AB039320.1; Lab: Rro-matK-1~3 (Shaanxi)
	MH657505.1, MH657259.1, MH658690.1; Lab: Rro-rbcL-1~3 (Shaanxi)

	R. sertata
	MH117714.1, FJ416664.2, MZ292966.1
	FJ472528.1, JN566116.1, MH116819.1
	MH116368.1, MH116369.1, MT506347.1, NC066975.1




Table S2 Samples for chemical content determination
	Sample name
	Species / cultivar
	Type
	Origin

	French rose
	R. gallica
	Dried flower buds
	Bozhou, Anhui

	Pingyin rose
	R. rugosa‘Pingyin’
	Dried flower buds
	Lanzhou, Gansu

	Hotan rose
	R. rugosa‘Hotan’
	Dried flower buds
	Hotan, Xinjiang

	Rosa chinensis
	R. chinensis 
	Dried flower buds
	Heze, Shandong

	Crimson Glory rose
	R.chinensis‘Crimson Glory’
	Dried flower buds
	Yuxi, Yunnan

	Jinbian rose
	R. chinensis‘JinBian’
	Dried flower buds
	Yuxi, Yunnan

	Kushui rose
	R. rugosa cv. Kushui
	Dried flower buds
	Lanzhou, Gansu





Table S3 Base composition and codon usage bias parameters of chloroplast genomes in seven Rosa species
	Species
	GC
	GC1
	GC2
	GC3
	GC12
	GC3s
	CAI
	CBI
	Fop
	ENc

	R. rugosa
	0.3802
	0.4577
	0.3781
	0.3048
	0.4179
	0.25891
	0.17006
	-0.0919
	0.35589
	48.33

	R. chinensis
	0.3804
	0.4577
	0.3784
	0.3051
	0.4181
	0.26006
	0.16994
	-0.0922
	0.35572
	48.32

	R. multiflora
	0.3803
	0.4577
	0.3785
	0.3048
	0.4181
	0.25969
	0.17009
	-0.0927
	0.35543
	48.42

	R. gallica
	0.3804
	0.4577
	0.3784
	0.305
	0.4181
	0.25954
	0.17017
	-0.093
	0.35528
	48.30

	R. centifolia
	0.3867
	0.4707
	0.3967
	0.2927
	0.4173
	0.26042
	0.17005
	-0.0927
	0.35544
	48.37

	R. roxburghii
	0.3805
	0.4579
	0.3783
	0.3053
	0.4181
	0.25998
	0.17011
	-0.0920
	0.35581
	48.36

	R. sertata
	0.3871
	0.4715
	0.3981
	0.2915
	0.418
	0.25894
	0.17031
	-0.0915
	0.35617
	48.27



Table S4 Information of DNA barcodesof seven Rosa species
	DNA barcodes
	Seq. No.
	Align. len.(bp)
	 GC% 
	Cons. sites
	 Var. sites
	 PI sites

	ITS2
	37
	344
	0.5858
	212（61.6%）
	131（38.1%）
	131（38.1%）

	matK
	38
	1369
	0.3366
	802（58.6%）
	567（41.4%）
	567（41.4%）

	rbcL
	38
	709
	0.407
	375（52.9%）
	334（47.1%）
	334（47.1%）




Table S5 Genetic distance information of seven Rose species
	Marker
	Min. interspecific distance
	Max. intraspecific distance
	Barcode gap satisfied
	Distance range (R. rugosa vs. others)
	Taxonomic resolution

	ITS2
	0.007984
	0.005333
	Yes（0.00798 > 0.00533）
	0.01338 ~ 0.02425
	High

	matK
	0
	0
	No
	0.00990 ~ 1.13694
	Low

	rbcL
	0.002052
	0.001173
	Yes（0.00205 > 0.00117）
	0.00411 ~ 1.29239
	Limited
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Fig. S1 Macroscopic photographs of dried flower buds from seven Rosa taxa used for chemical composition analysis. 1: Rosa gallica (French rose); 2: Rosa rugosa cv. Pingyin (Pingyin rose); 3: Rosa rugosa cv. Hotan (Hotan rose); 4: Rosa chinensis (China rose); 5: Rosa chinensis ‘Crimson Glory’ (Crimson Glory rose); 6: Rosa sp. (Jinbian rose) (Jinbian rose); 7: Rosa rugosa cv. Kushui (Kushui rose). Scale bar indicates 1 cm.
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Fig. S2 Distribution and composition of simple sequence repeats (SSRs) in the chloroplast genomes of seven Rosa species. Total SSR numbers detected were 46 (R. rugosa), 57 (R. chinensis), 59 (R. multiflora), 57 (R. gallica), 58 (R. centifolia), 53 (R. roxburghii), and 50 (R. sertata). SSRs are categorized into three types: A/T mononucleotide repeats (green), C/G mononucleotide repeats (blue), and AT/AT dinucleotide repeats (yellow). A/T mononucleotide repeats predominated across all species, ranging from 82.61% (R. rugosa) to 97.93% (R. centifolia) of total SSRs, with the vast majority consisting of polyA or polyT motifs. C/G repeats were minimal (2–3 loci per species), and AT/AT dinucleotide repeats were present in low numbers (3–5 loci). This distribution reflects strong A/T bias in Rosa chloroplast genomes.
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Fig. S3 Correlation heatmaps of codon usage parameters in seven Rosa chloroplast genomes. Heatmaps (left to right, top to bottom): R. rugosa, R. chinensis, R. multiflora, R. gallica, R. centifolia, R. roxburghii, R. sertata. Red, positive; blue, negative; white, weak. CAI, CBI, and Fop showed consistently strong positive correlations. GC_all correlated significantly with GC1, GC2, and GC12, but weakly with ENc. GC1 and GC2 were positively correlated (r > 0.4), both weakly with GC3. GC3 correlated significantly with ENc (r > 0.48).
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