


SUPPORTING INFORMATION
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[bookmark: OLE_LINK1]Fig.S1 Aboveground and root morphological traits of two sainfoin cultivars at different growth stages in the first establishment year. A Plant height. B Number of branches per plant. C Total root length. D Number of root tips per plant. E Root surface area. F Root volume. Data are means ± SE. n.s., not significant; *, significant difference at P < 0.1(T-test), (A, B) n=40, (C-F) n=10. SD, seedling stage; BC, branching stage; BD, budding stage; BM, blooming stage; PW/MT, pre-wintering/mature stage; SE, standard error. 
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Fig.S2 Root morphology of two sainfoin cultivars at the RG. A Total root length. B Number of root tips per plant. C Root surface area. D Root volume. Data are means ± SE. *, **, ***: significant difference at P < 0.1, P < 0.05, and P < 0.01 (T-test), respectively, n.s., not significant, n=10. RG, returning green stage; SE, standard error.
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Fig.S3 Individual performance of two sainfoin cultivars. A Field phenotype at the BM after overwintering. B Individual biomass at the MT over the first three years. C Individual seed yield at the MT in the third year. Data are means ± SE. *: significant difference at P < 0.1 (T-test), (B, C) n=20. BM, blooming stage; MT, mature stage; SE, standard error.
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Fig.S4 Transcriptomic analysis of cold response in two sainfoin cultivars. A KEGG pathway enrichment analysis of the identified DEGs. Bubble size represents the number of genes enriched in each pathway (Count), and color gradient indicates the adjusted P-value (p.adjust). B Expression heatmap of differentially expressed LRR-RLKs in GS and LH under control (CK) and cold stress (F) conditions.
Table S1 Observation of growth stages in sainfoin over the first three growing seasons.
	Growth periods
	First year
	Second year
	Third year

	Seedling stage (SD)
	June 7, 2023
	-
	-

	Branching stage (BC)
	June 27, 2023
	-
	-

	Returning green stage (RG)
	-
	May 18, 2024
	May 15, 2025

	Budding stage (BD)
	July 27, 2023
	June 15, 2024
	June 20, 2025

	Blooming stage (BM)
	August 16, 2023
	July 2, 2024
	July 6, 2025

	Pre-wintering stage (PW) 
/Mature stage (MT)
	August 31, 2023
	September 1, 2024
	September 5, 2025



[bookmark: _GoBack]Table S2 Primers used in this study.
	Primer
	Sequence (5’-3’)
	Purpose

	OvUbiquitin2-F
	GCTACGGTTTGGACGCAGACCATAC
	RT-qPCR

	OvUbiquitin2-R
	CCTCCTCCTCCCATCCCATTTGTG
	RT-qPCR

	OvLRR-RLK1-F
	CCTCTCTGGAACCTTGCCTTCTCAG
	RT-qPCR

	OvLRR-RLK1-R
	GAGAAGGTAGCACCAAATCCATAAGGC
	RT-qPCR

	OvLRR-RLK2-F
	CCGCTTAATAGCCGGACGAAGAGG
	RT-qPCR

	OvLRR-RLK2-R
	CACTGGCCTAAGTTCCAATGCTGAG
	RT-qPCR

	OvLRR-RLK3-F
	GGGAGAATTCCTGGTGAAATAGGCC
	RT-qPCR

	OvLRR-RLK3-R
	CCGAAACCGTTAGATTCCGAAGGAG
	RT-qPCR

	OvLRR-RLK4-F
	CCGAGGCTGAGCTCTTGATGACAG
	RT-qPCR

	OvLRR-RLK4-R
	GGTGGCTTGCATCCATGGTGTAGG
	RT-qPCR

	InOvLRR-RLK1-F
	GTCGCTTTGTTAAATCATACATGTCCAACTGGAATTCTTCTCATG
	PCR

	InOvLRR-RLK1-R
	CTGGTACGTCGTATGGGTAGGAAATGAAACTAGCTCACCATGAACTG
	PCR

	InOvLRR-RLK2-F
	GTCGCTTTGTTAAATCATACATGAAGAAGAGTGAGAGTGGTGGG
	PCR

	InOvLRR-RLK2-R
	CTGGTACGTCGTATGGGTAGGGGCGTATGGATTGGACCCTC
	PCR

	InOvLRR-RLK3-F
	GTCGCTTTGTTAAATCATACATGCAAATACTTATCCCTGCACTC
	PCR

	InOvLRR-RLK3-R
	CTGGTACGTCGTATGGGTAGGGTCACGTGACTGATGAAGCATC
	PCR

	InOvLRR-RLK4-F
	GTCGCTTTGTTAAATCATACATGGCTAATTCCATTGGATTCATTC
	PCR

	InOvLRR-RLK4-R
	CTGGTACGTCGTATGGGTAGGCCTTGGGAAAGGATAGGTTATAG
	PCR

	NbActin-F
	GGCAGACGGAGAGGATATTCA
	RT-qPCR

	NbActin-R
	TGACCCATACCCACCATCAC
	RT-qPCR

	NbCBF1-F
	CTGCAGAAATGGCAGCTCGAG
	RT-qPCR

	NbCBF1-R
	GGCCGAAATGCTTCGGCAGC
	RT-qPCR

	NbCBF2-F
	GGCGGCTAGAGCTCATGACG
	RT-qPCR

	NbCBF2-R
	CCGGCATGTTTTCGGCCTC
	RT-qPCR

	NbCBF3-F
	CCTATCCCTGCTTCCTCCG
	RT-qPCR

	NbCBF3-R
	CCGGCATGCAGAATAGCGC
	RT-qPCR

	NbRD29A-F
	GGATCCTGACGCCCCTAAGG
	RT-qPCR

	NbRD29A-R
	CTGGAGGAGCATCATTCACACC
	RT-qPCR

	NbCOR47-F
	GTCCACCGATGACACTGCCATG
	RT-qPCR

	NbCOR47-R
	CCACATGACCAGTGCAATTCTCCG
	RT-qPCR

	NbGOLS3-F
	GTATCGTCAGGGAGATTGAGCCAG
	RT-qPCR

	NbGOLS3-R
	GTCATACACCTGAATGTCACCGTC
	RT-qPCR
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