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Table S1. Two-way ANOVA models evaluating differences in soil ß-glucosidase activity, NH4+-N, NO3⁻-N, %C, %N and C:N ratio in pots grown with five carrot genotypes and an unplanted control at 6 weeks and 10 weeks after carrot seeding and at harvest.
	Assay
	Variable
	Chisq
	Df
	Pr(>Chisq)

	β-glucosidase
	genotype
	12.42
	5
	  *

	
	time
	133.57
	2
	***

	
	genotype x time
	26.28
	10
	** 

	%C
	genotype
	40.58
	5
	 ***

	
	time
	45.08
	2
	***

	
	genotype x time
	89.73
	10
	***

	%N
	genotype
	60.73
	5
	***

	
	time
	4.33
	2
	n.s

	
	genotype x time
	24.1
	10
	 **

	C:N
	genotype
	31.86
	5
	***

	
	time
	0.81
	2
	n.s

	
	genotype x time
	15.23
	10
	n.s

	NH4+-N
	genotype
	13.38
	5
	*

	
	time
	87.99
	2
	 ***

	
	genotype x time
	158.56
	10
	***

	NO3⁻-N
	genotype
	15.72
	5
	 **

	
	time
	9.7
	2
	**

	
	genotype x time
	2.58
	10
	n.s


Significant p-values correspond to *** p <0.001, ** p<0.01, *p<0.05, and n.s.: not significant. (α=0.05).



Table S2. Tukey pairwise comparison of soil ß-glucosidase activity, NH4-N, NO3-N, %C, %N and C:N ratio in pots grown with five carrot genotypes and an unplanted control at 6 weeks and 10 weeks after planting and at harvest. 
	[bookmark: _Hlk62229077]Time
	[bookmark: RANGE!D7]Genotype
	β-glucosidase
	%C
	%N
	C:N
	mg NH4-N 
	mg NO3-N

	6 weeks
	
	
	
	
	
	
	

	
	Control
	1.37 ± 0.03
	1.87 ± 0.07
	0.078 ± 0.004 a
	24.5 ± 1.58 b
	0.96 ± 0.09
	3.10 ± 0.24

	
	3999
	1.33 ± 0.03
	1.72 ± 0.07
	0.071 ± 0.004 ab
	24. 8 ± 1.58 b
	0.88 ± 0.09
	2.22 ± 0.24

	
	8503
	1.39 ± 0.03
	1.82 ± 0.07
	0.054 ± 0.004 b
	33.8 ± 1.65 a
	0.86 ± 0.09
	2.27 ± 0.25

	
	Sun255
	1.42 ± 0.03
	1.79 ± 0.07
	0.072 ± 0.004 ab
	24.8 ± 1.58 b
	0.83 ± 0.09
	2.19 ± 0.25

	
	Karotan
	1.36 ± 0.03
	1.59 ± 0.07
	0.054 ± 0.004 b
	30.4 ± 1.58 ab
	0.91 ± 0.09
	2.41 ± 0.28

	
	Uppercut
	1.39 ± 0.03
	1.77 ± 0.07
	0.070 ± 0.004 ab
	26.3 ± 1.58 b
	0.85 ± 0.09
	2.10 ± 0.25

	10 weeks
	
	
	
	
	
	
	

	
	Control
	1.13 ± 0.04 c
	2.55 ± 0.07 a
	0.10 ± 0.005 a
	25.2 ± 1.58 ab
	0.70 ± 0.09 ab
	2.65 ± 0.24

	
	3999
	1.28 ± 0.04 ab
	1.67 ± 0.07 b
	0.063 ± 0.004 b
	28 ± 1.58 ab
	0.80 ± 0.09 ab
	2.15 ± 0.24

	
	8503
	1.31 ± 0.04 a
	1.77 ± 0.07 b
	0.060 ± 0.004 b
	29.7 ± 1.65 a
	0.55 ± 0.09 ab
	1.99 ± 0.24

	
	Sun255
	1.20 ± 0.04 abc
	2.41 ± 0.07 a
	0.085 ± 0.005 a
	21.9 ± 1.58 b
	0.71 ± 0.09 ab
	1.76 ± 0.24

	
	Karotan
	1.15 ± 0.04 bc
	1.9 ± 0.07 b
	0.056 ± 0.004 b
	28.0 ± 1.72 ab
	0.94 ± 0.09 a
	1.90 ± 0.26

	
	Uppercut
	1.27 ± 0.04 ab
	1.71 ± 0.08 b
	0.063 ± 0.005 b
	27.7 ± 1.65 ab
	0.43 ± 0.09 b
	1.69 ± 0.24

	Harvest
	
	
	
	
	
	
	

	
	Control
	1.11 ± 0.03
	1.75 ± 0.07
	0.075 ± 0.004 a
	29.1 ± 1.73
	0.49 ± 0.09 c
	2.58 ± 0.24

	
	3999
	1.18 ± 0.03
	1.76 ± 0.07
	0.063 ± 0.004 ab
	28.0 ± 1.58
	1.08 ± 0.09 a
	2.00 ± 0.24

	
	8503
	1.19 ± 0.03
	1.79 ± 0.07
	0.065 ± 0.004 ab
	27.6 ± 1.58
	0.58 ± 0.09 bc
	2.17 ± 0.24

	
	Sun255
	1.13 ± 0.03
	1.86 ± 0.07
	0.074 ± 0.004 a
	26.4 ± 1.58
	0.76 ± 0.09 abc
	1.88 ± 0.24

	
	Karotan
	1.23 ± 0.03
	1.76 ± 0.07
	0.051 ± 0.004 b
	25.0 ± 1.58
	0.95 ± 0.09 ab
	2.03 ± 0.24

	 
	Uppercut
	1.15 ± 0.03
	1.74 ± 0.07
	0.065 ± 0.004 ab
	23.6 ± 1.58
	0.41 ± 0.09 c
	1.82 ± 0.24


Different letters indicate significant differences between genotypes in the Tukey test pairwise comparison (α value = 0.05). The absence of letters indicates no difference between genotypes. Values are mean ± S.E.


Table S3. One-way ANOVA evaluating differences in root:shoot ratio in five carrot genotypes at harvest.
	Genotype
	Root:shoot ratio
	F
	p-value

	3999
	1.67 ± 0.29 b
	2.56
	0.06

	8503
	2.05 ± 0.29 a
	
	

	Karotan
	1.16 ± 0.29 c
	
	

	Sun255
	1.36 ± 0.29 bc
	
	

	Uppercut
	0.84 ± 0.29 c
	
	


Different letters indicate significant differences between genotypes in the Tukey test pairwise comparison (α value = 0.10). Values are mean ± S.E.










[bookmark: _Hlk97903278]Table S4. One-way ANOVA evaluating differences in total carrot plant weight, N content, N from 15N labeled corn residue, and N made available from all sources during the experiment at harvest of five carrot genotypes.
	Genotype
	Weight (g/plant)
	Total N (mg/plant)
	N from residue (mg/plant)
	% N from residue (% NFR)

	3999
	10.19 ± 1.5
	182 ± 49.5
	1.0 ± 0.3
	0.54 ± 0.2

	8503
	10.87 ± 1.5
	153 ± 49.5
	0.93 ± 0.3
	0.66 ± 0.2

	Karotan
	13.23 ± 1.5
	199 ± 49.5
	0.83 ± 0.3
	0.42 ± 0.2

	Sun255
	14.72 ± 1.5
	201 ± 49.5
	1.15 ± 0.3
	0.51 ± 0.2

	Uppercut
	11.22 ± 1.5
	146 ± 49.5
	0.78 ± 0.3
	0.47 ± 0.2

	p-value
	n.s
	n.s
	n.s.
	n.s


The absence of letters indicates no difference between genotypes. Values are mean ± S.E.







Table S5. One-way ANOVA evaluating differences in the relative abundance between bacterial families in the rhizosphere soil of carrot roots at harvest
	Genotype
	Anaerolineaceae
	Bacillaceae
	Chitinophagaceae
	Chromatiaceae
	Cytophagaceae
	FamilyI
	Gaiellaceae
	Gemmatimonadaceae

	3999
	27.20
	6.72
	5.32 ab
	6.68 a
	7.10
	4.14
	0.0 b
	10.03

	8503
	21.53
	6.24
	6.522 a
	5.69 a
	10.85
	0.00
	0.0 b
	9.48

	control
	26.70
	5.71
	3.32 c
	0.0 b
	5.11
	0.00
	3.81 a
	10.16

	karotan
	23.94
	5.64
	5.28 ab
	0.0 b
	7.16
	0.00
	0.0 b
	9.43

	sun55
	24.67
	6.90
	5.24 ab
	4.58 a
	7.48
	3.96
	0.0 b
	8.37

	uppercut
	24.66
	6.55
	4.16 bc
	0.0 b
	5.61
	6.05
	3.57 a
	8.09

	F test
	1.13
	1.09
	2.97
	3.28
	1.48
	1.23
	34.97
	0.68

	p-value
	0.3786
	0.4038
	0.0133
	0.0078
	0.2044
	0.3208
	<0.0001
	0.7284

	 
	 
	
	
	
	
	
	 
	

	Genotype
	Hyphomicrobiaceae
	Intrasporangiaceae
	Methylococcaceae
	Micrococcaceae
	Micromonosporaceae
	Nitrosomonadaceae
	Nocardioidaceae
	Opitutaceae

	3999
	6.59 b
	0.0 b
	4.01
	0.0 b
	0.0 b
	7.54 a
	4.54
	0.0 b

	8503
	8.400 a
	0.0 b
	3.92
	0.0 b
	4.15 a
	7.61 a
	4.63
	0.0 b

	control
	7.02 ab
	0.0 b
	3.53
	0.0 b
	4.20 a
	7.53 a
	4.90
	0.0 b

	karotan
	5.55 b
	3.29 a
	6.15
	5.29 a
	0.0 b
	5.58 b
	5.93
	4.72 a

	sun55
	5.75 b
	3.21 a
	3.60
	4.69 a
	0.0 b
	5.234 b
	5.24
	5.25 a

	uppercut
	6.05 b
	0.0 b
	3.49
	5.19 a
	0.0 b
	5.53 b
	5.71
	4.63 a

	F test
	3.05
	17.58
	0.91
	3.70
	21.10
	3.85
	1.49
	3.75

	p-value
	0.0114
	<0.0001
	0.5370
	0.0038
	<0.0001
	0.0030
	0.2017
	0.0035

	
	
	
	
	
	
	
	
	

	Genotype
	Other
	Oxalobacteraceae
	Planctomycetaceae
	Pseudomonadaceae
	Rhodospirillaceae
	Sphingomonadaceae
	Uncultured
	

	3999
	33.00 b
	0.0 b
	7.94 ab
	5.91
	3.45 a
	0.0 b
	26.51 a
	

	8503
	37.48 b
	0.0 b
	7.28 abc
	5.68
	0.0 b
	0.0 b
	27.212 a
	

	control
	47.30 a
	0.0 b
	6.74 bc
	0.00
	3.54 a
	0.0 b
	27.10 a
	

	karotan
	37.59 b
	4.64 a
	6.93 bc
	10.80
	0.0 b
	0.0 b
	18.75 b
	

	sun55
	31.18 b
	3.73 a
	8.73 a
	6.77
	0.0 b
	3.600 a
	18.47 b
	

	uppercut
	37.08 b
	4.88 a
	6.15 c
	7.47
	0.0 b
	2.95 a
	18.86 b
	

	F test 
	2.90
	7.01
	2.58
	2.19
	201.20
	9.47
	10.34
	

	p-value
	0.0150
	<0.0001
	0.0266
	0.0544
	<0.0001
	<0.0001
	<0.0001
	



Table S6. Differences in the predicted abundance of microbial genes involved in cellulose degradation and N metabolism in the soil of pots planted with five carrot genotypes and an unplanted control at harvest.
	Genes
	KEGG
	Total sum of squares
	Within-group sum of squares
	p-value

	Cellulose

	celA
	K02760
	1.72
	0.89
	***

	celF
	K01222
	0.23
	0.13
	**

	CBH1
	K01225
	9.49
	7.63
	n.s

	β -glucosidase
	K01188
	0.12
	0.07
	*

	EGLC
	K01199
	0.66
	0.51
	n.s

	glucan 1,3- β -glucosidase
	K01210
	0.51
	0.42
	n.s

	bglA
	K01223
	2.20
	1.16
	***

	Nitrogen

	norB
	K04561
	0.20
	0.11
	**

	pmoA-amoA
	K10944
	0.44
	0.25
	**

	hao
	K10535
	0.38
	0.23
	**

	nosZ
	K00376
	0.26
	0.20
	n.s

	narG, narZ, nxrA
	K00370
	0.13
	0.08
	*

	nrfA
	K03385
	0.30
	0.22
	n.s

	nirK
	K00368
	0.19
	0.08
	***

	nifA
	 K02584
	0.19
	0.10
	**


Significant p-values correspond to *** p <0.001, ** p<0.01, *p<0.05, and n.s: not significant. (α = 0.05). Number of permutations: 999.
