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Fig. S1 The flowering on different ages of stem in star fruit (A) New shoot. (B). Branch. (C). Trunk.
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Fig. S2 Sampled materials of inflorescence in different stages. S0. Inflorescence bud showing red. S1. Inflorescence formed/emerged. S2. Inflorescence in the budding stage. S3. Flower opening.
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Fig. S3 Phylogenetic analysis of COL proteins from various species.
Bootstrap values on the node from 1,000 replicates were used to assess the robustness of the trees and are indicated at the branches.
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Fig. S4 Phylogenetic tree of the FT/TFL1 protein family
Supplementary Tables
Table S1 Flowering genes from star fruit genome involved in photoperiod pathway.
	Gene short name
	Gene complete name
	Arabidopsis thaliana gene locus
	Averrhoa carambola gene ID 
	Function brief

	PHYA
	PHYTOCHROME A
	AT1G09570
	Yangtao2005093
	Red/far-red receptor protein

	PHYB
	PHYTOCHROME B
	AT2G18790
	Yangtao2021267
	Red/far-red receptor protein


	PHYC
	PHYTOCHROME C
	AT5G35840
	Yangtao2015691
	Red/far-red receptor protein

	PHYE
	PHYTOCHROME E
	AT4G18130
	Yangtao2021556
	Red/far-red receptor protein


	CRY1
	CRYPTOCHROME 1
	AT4G08920
	Yangtao2015090
	Blue light receptor protein

	CRY2
	CRYPTOCHROME 2
	AT1G04400
	Yangtao2009061
	Blue light receptor protein


	PIF3
	PHYTOCHROME

INTERACTING FACTOR 3
	AT1G09530
	Yangtao2005082
	Conduction of light signal to CO and activation of its expression

	
	
	
	Yangtao2011131
	

	COP1
	CONSTITUTIVE PHOTOMORPHOGENIC 1
	AT2G32950
	Yangtao2005383
	Ubiquitin ligase


	
	
	
	Yangtao2007537
	

	SPA1
	SUPPERSSOR OF PHYTOCHROME A
	AT2G46340
	Yangtao2010932
	Ubiquitin ligase

	HOS1
	HIGH EXPRESSION OF OSMOTICALLY RESPONSIVE GENES 1

	AT2G39810
	Yangtao2017895
	Ubiquitin ligase

	GI
	GIGANTEA
	AT1G22770
	Yangtao2009576
	Sense changes in circadian rhythm genes and transmit signals to CO

	COL2
	CONSTANS-LIKE 2
	AT3G02380
	Yangtao2018761
	To detect circadian rhythm changes and regulate FT expression


	COL4
	CONSTANS-LIKE 4
	AT5G24930
	Yangtao2003633
	To detect circadian rhythm changes and regulate FT expression

	COL5
	CONSTANS-LIKE 5
	AT5G57660
	Yangtao2001507
	To detect circadian rhythm changes and regulate FT expression


	LHY
	LATE ELONGATED HYPOCOTYL
	AT1G01060
	Yangtao2011064
	MYB transcription factor, associated with circadian rhythms in plants

	ELF3
	EARLY FLOWERING 3
	AT2G25930
	Yangtao2006355
	It is involved in the transmission of light signals to the biological clock and the regulation of biological rhythms


	
	
	
	Yangtao2004551
	

	ELF4
	EARLY FLOWERING 4
	AT2G40080
	Yangtao2015978
	It is involved in the transmission of light signals to the biological clock and the regulation of biological rhythms

	PRR5
	PSEUDO-RESPONSE REGULATOR 5
	AT5G24470
	Yangtao2012544
	It is involved in the transmission of light signals to the biological clock and the regulation of biological rhythms


	
	
	
	Yangtao2011073
	

	PRR7
	PSEUDO-RESPONSE REGULATOR 7
	AT5G02810
	Yangtao2011514
	It is involved in the transmission of light signals to the biological clock and the regulation of biological rhythms

	
	
	
	Yangtao2014188
	

	ZTL
	ZEITLUPE/ FKF1-LIKE PROTEIN 2
	AT5G57360
	Yangtao2001439
	Blue light receptor protein, regulates biorhythms and flowering time


Table S2 Flowering genes from star fruit genome involved in vernalization pathway.
	Gene short name
	Gene complete name
	Arabidopsis thaliana gene locus
	Averrhoa carambola gene ID
	Brief functions

	FRL1
	FRIGIDA LIKE 1
	AT5G16320
	Yangtao2000812
	Composition of FRI-C complex

	FES1
	FRIGIDA-ESSENTIAL 1
	AT2G33835
	Yangtao2018197
	Composition of FRI-C complex


	SUF4
	SUPPRESSOR OF FRIGIDA4
	AT1G30970
	Yangtao2016216
	Composition of FRI-C complex，It binds to cis-elements of the FLC gene promoter

	FIE
	FERTILIZATION-INDEPENDENT ENDOSPERM 1
	AT3G20740
	Yangtao2001339
	Composition of FRI-C complex


	
	
	
	Yangtao2001340
	

	FLX
	FLC EXPRESSOR
	AT2G30120
	Yangtao2015920
	Leucine zipper protein, with transcriptional activation, is a component of the FRI-C complex

	FLX4
	FLOWERING LOCUS C EXPRESSOR-LIKE 4
	AT5G61920
	Yangtao2001547
	Leucine zipper protein, with transcriptional activation, is a component of the FRI-C complex


	SDG8
	SET DOMAIN GROUP 8
	AT1G77300
	Yangtao2014845
	Promotes H3K27 trimethylation (H3K27me3) in FLC chromatin, which turns chromatin into silent state

	VIN3
	VERNALIZATION INSENSITIVE 3
	AT5G57380
	Yangtao2015220
	Methylation of FLC chromatin inhibits expression of histone, a component of PRC2 complex


	
	
	
	Yangtao2001449
	

	CLF
	CURLY LEAF
	AT2G23380
	Yangtao2020293
	Composition of PRC2 complex

	SWN
	SWINGER
	AT4G02020
	Yangtao2011239
	Composition of PRC2 complex


	MSI1
	MULTICOPY SUPRESSOR OF IRA1
	AT5G58230
	Yangtao2010461
	Encodes a WD-40 repeat protein, a component of the PRC2 complex

	EMF2
	EMBRYONIC FLOWER 2
	AT5G51230
	Yangtao2012076
	Participate in negative regulation of reproductive development; Composition of PRC2 complex


	
	
	
	Yangtao2017879
	

	VRN1
	REDUCED VERNALIZATION RESPONSE 1
	AT3G18990
	Yangtao2008447
	The histone methylation of FLC chromatin inhibits its expression

	
	
	
	Yangtao2008448
	

	
	
	
	Yangtao2008449
	

	LHP1
	LIKE HETEROCHROMATIN PROTEIN 1
	AT5G17690
	Yangtao2012683
	FLC transcriptional silencing was maintained


Table S3 Flowering genes from star fruit genome involved in gibberellin pathway.
	Gene short name
	Gene complete name
	Arabidopsis thaliana gene locus
	Averrhoa carambola gene ID 
	Function brief

	GAI
	GIBBERELLIC ACID INSENSITIVE
	AT1G14920
	Yangtao2004566
	A member of the GA signal transduction pathway, encoding DELLA proteoids, a negative regulator of the GA pathway

	
	
	
	Yangtao2017646
	

	RGL1
	RGA-LIKE 1
	AT1G66350
	Yangtao2006789
	Encodes DELLA proteoids, a negative regulator of the GA pathway


	GID1B
	GA INSENSITIVE DWARF1B
	AT3G63010
	Yangtao2005943
	Encoding GA receptors that promote flowering

	GID1C
	GA INSENSITIVE DWARF1C
	AT5G27320
	Yangtao2004809
	Encoding GA receptors that promote flowering


	SPY
	SPINDLY
	AT3G11540
	Yangtao2002529
	Negative regulators of GA pathway

	GA20OX1
	GIBBERELLIN 20 OXIDASE 1
	AT4G25420
	Yangtao2012215
	GA synthetic gene


	
	
	
	Yangtao2010708
	

	GA20OX2
	GIBBERELLIN 20 OXIDASE 2
	AT5G51810
	Yangtao2017129
	GA synthetic gene

	
	
	
	Yangtao2025419
	

	GA20OX3
	GIBBERELLIN 20 OXIDASE 3
	AT5G07200
	Yangtao2014696
	GA synthetic gene


	GA3OX1
	GIBBERELLIN 3-OXIDASE 1
	AT1G15550
	Yangtao2006186
	GA synthetic gene

	
	
	
	Yangtao2006187
	

	
	
	
	Yangtao2003858
	

	GA3OX3
	GIBBERELLIN 3-OXIDASE 3
	AT4G21690
	Yangtao2003993
	GA synthetic gene


	GA2OX1
	GIBBERELLIN 2-OXIDASE 1
	AT1G78440
	Yangtao2001364
	GA degradation gene

	GA2OX2
	GIBBERELLIN 2-OXIDASE 2
	AT1G30040
	Yangtao2019923
	GA degradation gene


	GA2OX6
	GIBBERELLIN 2-OXIDASE 6
	AT1G02400
	Yangtao2011190
	GA degradation gene

	GA2OX8
	GIBBERELLIN 2-OXIDASE 8
	AT4G21200
	Yangtao2007681
	GA degradation gene

	
	
	
	Yangtao2001010
	

	
	
	
	Yangtao2001007
	

	
	
	
	Yangtao2015957
	

	MYB33
	MYB DOMAIN PROTEIN 33
	AT5G06100
	Yangtao2019560
	Regulate the expression of downstream gene LFY


Table S4 Flowering genes from star fruit genome involved in gibberellin pathway.
	Gene short name
	Gene complete name
	Arabidopsis thaliana gene locus
	Averrhoa carambola gene ID 
	Function brief

	FCA
	FLOWERING CONTROL

LOCUS A
	AT4G16280
	Yangtao2021240
	Promote flowering transformation

	
	
	
	Yangtao2011204
	

	FVE/MSI4
	FVE/ MULTICOPY SUPPRESSOR OF IRA1 4

	AT2G19520
	Yangtao2004238 
	promote flowering

	
	
	
	Yangtao2006410
	

	FPA
	FLOWERING LOCUS PA
	AT2G43410
	Yangtao2019356
	promote flowering

	
	
	
	Yangtao2015637
	

	FLD
	FLOWERING LOCUS D
	AT3G10390
	Yangtao2022471
	Inhibit the expression of FLC and promote flowering


	FLK
	FLOWERING LOCUS KH DOMAIN
	AT3G04610
	Yangtao2004693
	promote flowering

	FY
	FLOWERING LOCUS Y
	AT5G13480
	Yangtao2021434
	Rely on FCA to promote flowering


	LD
	LUMINIDEPENDENS
	AT4G02560
	Yangtao2011404
	Regulate the expression of LFY and SOC1 genes and promote flowering

	REF6
	RELATIVE

EARLYFLOWERING 6
	AT3G48430
	Yangtao2000332
	Inhibit FLC expression and promote flowering

	PCFS4
	PCF11P-SIMILAR PROTEIN 4
	AT4G04885
	Yangtao2007657
	promote flowering


Table S5 Flowering genes from star fruit genome involved in ambient temperature pathway.
	Gene short name
	Gene complete name
	Arabidopsis thaliana gene locus
	Averrhoa carambola gene ID 
	Number of homologous
	Function brief

	SVP/AGL24-like
	SHORT VEGETATIVE

PHASE/AGAMOUS-LIKE 24
	AT2G22540/AT4G24540
	Yangtao2021074
	15
	SVP: inhibit flowering; AGL24: binds to SOC1 promoter to regulate flower formation

	
	
	
	Yangtao2015203
	
	

	
	
	
	Yangtao2023362
	
	

	
	
	
	Yangtao2025232
	
	

	
	
	
	Yangtao2023368
	
	

	
	
	
	Yangtao2024513
	
	

	
	
	
	Yangtao2024516
	
	

	
	
	
	Yangtao2024711
	
	

	
	
	
	Yangtao2023365
	
	

	
	
	
	Yangtao2024769
	
	

	
	
	
	Yangtao2024712
	
	

	
	
	
	Yangtao2023363
	
	

	
	
	
	Yangtao2023361
	
	

	
	
	
	Yangtao2023367
	
	

	
	
	
	Yangtao2024515
	
	

	PIF4
	PHYTOCHROME INTERACTING FACTOR 4

	AT2G43010
	Yangtao2025260
	1
	Activated FT expression

	TCP5
	TEOSINTE BRANCHED 1
	AT5G60970
	Yangtao2018580
	1
	Active regulation of PIF4 activity

	SPL3
	SQUAMOSA PROMOTER BINDING PROTEIN-LIKE 3

	AT2G33810
	Yangtao2018190
	1
	Promote AP1 LFY and FUL expression

	SPL4
	SQUAMOSA PROMOTER BINDING PROTEIN-LIKE 4
	AT1G53160
	Yangtao2001163
	1
	Promote AP1 LFY and FUL expression

	TPS1
	TREHALOSE-6-PHOSPHATE SYNTHASE 1
	AT1G78580
	Yangtao2001028
	2
	Participates in the synthesis of trehalose

	
	
	
	Yangtao2016393
	
	


Table S6 Flowering genes from star fruit genome involved in integrators of flowering.
	Gene short name
	Gene complete name
	Arabidopsis thaliana gene locus
	Averrhoa carambola gene ID 
	Number of homologous
	Function brief

	FT
	FLOWERING LOCUS T
	AT1G65480
	Yangtao2005616
	3
	The florigen gene promotes flowering

	
	
	
	Yangtao2019718
	
	

	
	
	
	Yangtao2019720
	
	

	MFT
	MOTHER OF FT AND TFL1
	AT1G18100
	Yangtao2007789
	1
	Functional redundancy with the FT gene


	TFL1
	TERMINAL FLOWER 1
	AT5G03840
	Yangtao2002478
	1
	Maintain vegetative growth and inhibit flowering

	FD
	FD-1
	AT4G35900
	Yangtao2016790
	1
	Interaction with FT promotes flowering


	SOC1
	SUPPRESSOR OF OVEREXPRESSION OF CO 1
	AT2G45660
	Yangtao2010713
	1
	Combine with AGL24 and LFY to promote flowering

	LFY
	LEAFY
	AT5G61850
	Yangtao2025420
	1
	Inflorescence meristem characteristic gene


	AP1
	APETALA1
	AT1G69120
	Yangtao2013014
	1
	Inflorescence meristem characteristic gene

	FUL
	FRUITFULL/AGL8
	AT5G60910
	Yangtao2018561
	2
	Inflorescence meristem characteristic gene

	
	
	
	Yangtao2018797
	
	


