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Figure S1. Mean soil carbon to nitrogen ratio (C/N) of bulk soil for arable (n = 11) and native prairie (n = 11) soils across A, B, and C horizons. The orange and green dots on the box plot represent individual data points for each horizon. Means with different letters indicate a significant difference between land uses at p ≤ 0.05.
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[bookmark: _Hlk137043686]Figure S2a. Correlations between soil organic carbon (SOC) characteristics and soil physical, chemical, and biological properties in the A horizon of sites under arable land use. The symbol * indicates a significant correlation at p ≤ 0.05. Abbreviations: SOC: soil organic carbon content, Nt: soil total nitrogen content, M-DNA: microbial DNA concentration, Ca: exchangeable cation, Mg: exchangeable magnesium, AlAO: ammonium oxalate extractable Aluminum, FeAO: ammonium oxalate extractable iron, AlDCB: dithionite citrate bicarbonate extractable Aluminum; FeDCB: dithionite citrate bicarbonate extractable iron, NO3- N: nitrate-nitrogen, PO43-: phosphate-phosphorous, SO42-: sulphate-Sulphur. Strong positive (r > 0.5), moderate positive (0.3 ≤ r ≤ 0.5), weak positive (0 ≤ r ≤ 0.3); strong negative (r < -0.5), moderate negative (-0.3 ≥ r ≥ -0.5), weak negative (r ≤ 0 to -0.3). 
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Figure S2b. Correlations between soil organic carbon (SOC) characteristics and soil physical, chemical, and biological properties in the A horizon of sites under native prairie land use. The symbol * indicates a significant correlation at p ≤ 0.05. Abbreviations: SOC: soil organic carbon content, Nt: soil total nitrogen content, M-DNA: microbial DNA concentration, Ca: exchangeable cation, Mg: exchangeable magnesium, AlAO: ammonium oxalate extractable Aluminum, FeAO: ammonium oxalate extractable iron, AlDCB: dithionite citrate bicarbonate extractable Aluminum; FeDCB: dithionite citrate bicarbonate extractable iron, NO3- N: nitrate-nitrogen, PO43-: phosphate-phosphorous, SO42-: sulphate-Sulphur. Strong positive (r > 0.5), moderate positive (0.3 ≤ r ≤ 0.5), weak positive (0 ≤ r ≤ 0.3); strong negative (r < -0.5), moderate negative (-0.3 ≥ r ≥ -0.5), weak negative (r ≤ 0 to -0.3).
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[bookmark: _Hlk137548804]Figure S2c. Correlations between soil organic carbon (SOC) characteristics and soil physical, chemical, and biological properties in the B horizon of sites under arable land use. The symbol * indicates a significant correlation at p ≤ 0.05. Abbreviations: SOC: soil organic carbon content, Nt: soil total nitrogen content, M-DNA: microbial DNA concentration, Ca: exchangeable cation, Mg: exchangeable magnesium, AlAO: ammonium oxalate extractable Aluminum, FeAO: ammonium oxalate extractable iron, AlDCB: dithionite citrate bicarbonate extractable Aluminum; FeDCB: dithionite citrate bicarbonate extractable iron, NO3- N: nitrate-nitrogen, PO43-: phosphate-phosphorous, SO42-: sulphate-Sulphur. Strong positive (r > 0.5), moderate positive (0.3 ≤ r ≤ 0.5), weak positive (0 ≤ r ≤ 0.3); strong negative (r < -0.5), moderate negative (-0.3 ≥ r ≥ -0.5), weak negative (r ≤ 0 to -0.3).
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Figure S2d. Correlations between soil organic carbon (SOC) characteristics and soil physical, chemical, and biological properties in the B horizon of sites under native prairie land use. The symbol * indicates a significant correlation at p ≤ 0.05. Abbreviations: SOC: soil organic carbon content, Nt: soil total nitrogen content, M-DNA: microbial DNA concentration, Ca: exchangeable cation, Mg: exchangeable magnesium, AlAO: ammonium oxalate extractable Aluminum, FeAO: ammonium oxalate extractable iron, AlDCB: dithionite citrate bicarbonate extractable Aluminum; FeDCB: dithionite citrate bicarbonate extractable iron, NO3- N: nitrate-nitrogen, PO43-: phosphate-phosphorous, SO42-: sulphate-Sulphur. Strong positive (r > 0.5), moderate positive (0.3 ≤ r ≤ 0.5), weak positive (0 ≤ r ≤ 0.3); strong negative (r < -0.5), moderate negative (-0.3 ≥ r ≥ -0.5), weak negative (r ≤ 0 to -0.3).
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Figure S2e. Correlations between soil organic carbon (SOC) characteristics and soil physical, chemical, and biological properties in the C horizon of sites under arable land use. The symbol * indicates a significant correlation at p ≤ 0.05. Abbreviations: SOC: soil organic carbon content, Nt: soil total nitrogen content, M-DNA: microbial DNA concentration, Ca: exchangeable cation, Mg: exchangeable magnesium, AlAO: ammonium oxalate extractable Aluminum, FeAO: ammonium oxalate extractable iron, AlDCB: dithionite citrate bicarbonate extractable Aluminum; FeDCB: dithionite citrate bicarbonate extractable iron, NO3- N: nitrate-nitrogen, PO43-: phosphate-phosphorous, SO42-: sulphate-Sulphur. Strong positive (r > 0.5), moderate positive (0.3 ≤ r ≤ 0.5), weak positive (0 ≤ r ≤ 0.3); strong negative (r < -0.5), moderate negative (-0.3 ≥ r ≥ -0.5), weak negative (r ≤ 0 to -0.3).
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Figure S2f. Correlations between soil organic carbon (SOC) characteristics and soil physical, chemical, and biological properties in the C horizon of sites under native prairie land use. The symbol * indicates a significant correlation at p ≤ 0.05. Abbreviations: SOC: soil organic carbon content, Nt: soil total nitrogen content, M-DNA: microbial DNA concentration, Ca: exchangeable cation, Mg: exchangeable magnesium, AlAO: ammonium oxalate extractable Aluminum, FeAO: ammonium oxalate extractable iron, AlDCB: dithionite citrate bicarbonate extractable Aluminum; FeDCB: dithionite citrate bicarbonate extractable iron, NO3- N: nitrate-nitrogen, PO43-: phosphate-phosphorous, SO42-: sulphate-Sulphur. Strong positive (r > 0.5), moderate positive (0.3 ≤ r ≤ 0.5), weak positive (0 ≤ r ≤ 0.3); strong negative (r < -0.5), moderate negative (-0.3 ≥ r ≥ -0.5), weak negative (r ≤ 0 to -0.3).
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Figure S3. Structural equation model measuring the impact of management intensity and soil horizon on SOC and other soil biogeochemical properties and how these variables interact with each other to produce the overall effect on SOC storage. Boxes indicate variables. An arrow represents a causal relationship (P < 0.05). The arrow direction indicates the direction of effect. Numbers beside arrows are standardized path coefficients. GFI = 0.568, and CFI = 0.580. All the data was log-transformed for normality. Abbreviations: mgt_intensity: management intensity, carbon 14; Δ14C, carbon 13; δ13C, DNA: microbial DNA.  



Table S1. Site names, locations, climatic conditions, vegetation, and management practices, parent material, soil type, and dominant soil orders in arable and native prairie sites studied to evaluate the impact of land use on soil organic carbon (SOC) stocks. Abbreviations: MLRA = Major land resource areas of the United States, MAT = Average annual temperature (range), MAP = Average annual precipitation (range).
Top of Form

	Sites name
	Location
	Latitude (dec. °N) 
	Longitude
(dec. °W)
	MLRA
	MAT (℃)
	MAP (mm)
	Vegetation & management practices
	Soil texture
	Soil order
	Parent material

	
Native prairies sites


	Derrhouse
	Grand Island
	40.73135
	-98.56863
	71
	9-11
	560-750
	Prairies in this location support short, mid, and tall grasses, e.g., big bluestem, little bluestem, switchgrass, Indian grass, side oats grama, blue grama, western switchgrass, needle and thread, prairie sand reed, sand bluestem
	Loamy Sand 
	Entisols and Mollisols
	Loess

	Pearl Harbor
	Amherst
	40.875022

	-99.195397

	
	
	
	
	Loam
	
	

	Marie Ratzlaff
	Aurora
	40.737911

	-97.881464

	75
	10-12
	590-800
	Prairies in these locations support mid and tall grasses, e.g., big bluestem, little bluestem, switchgrass, Indian grass, side oats grama, western wheatgrass
	Loam
	Mollisols
	Loess

	Philips
	Philips
	40.919625

	-98.207931

	
	
	
	
	Sandy-loam
	
	

	Wildcat
	Wachiska
	40.16765

	-96.526783

	
	
	
	
	Sandy loam or sandy clay loam
	
	

	Belz
	Norfolk
	41.953158

	-97.262828

	102C
	6.6-10.6
	620-790
	Prairie support little bluestem, big bluestem, switchgrass, western wheatgrass, 
Side oats grama,
Porcupine, green needlegrass, and western wheatgrass

	Loam or clay loam or silt loam
	Mollisols
	Loess

	Nine-mile
	Lincoln
	40.86986
	-96.80563
	106
	9.8-13.3
	730-1040
	Prairies in these locations support big bluestem, little bluestem, switchgrass,
Indian grass, porcupine grass, side oats grama, switchgrass, and some wildrye
	Loam 


	Mollisols, Alfisols, and Entisols 
	Loess

	Pokorny 
	Midland
	41.61277
	-97.11305
	
	
	
	
	Silt loam
	
	

	Prairie pine
	Lincoln
	40.844422
	-96.567278
	
	
	
	
	Loam
	
	

	Fricke
	Fall city
	40.151422

	-95.539531

	
	
	
	
	Loam or silt loam
	
	

	Zorinsky
	Omaha
	41.21543

	-96.16649

	107
	6.7-13.4
	700-1120
	Prairies in this area support tall grasses and short grasses, e.g., blue grama,
muhly, lovegrass, wheatgrass, little bluestem, big bluestem, Indian grass, and
wild rye.
	Silt loam
	Mollisols and to a lesser degree Alfisol and Entisols
	Loess

	
Arable sites


	Eddyville
	Eddyville
	41.014392

	-98.624322

	71
	9-11
	560-750
	Corn, soybean, alfalfa, and seed crops were commonly grown in these areas.

Crops received water through precipitation (somewhat erratic) and irrigation (gravity and lateral-move pivot irrigation systems.

Sites were under no-till, mulch-till and were fertilized.
 
Cover crops commonly grown were cereal rye, ryegrass, hairy vetch, wheat, cowpea, and oat
	Sandy clay loam or loam
	Entisols and Mollisols
	Loess

	[bookmark: _Hlk100403793]Pearl Harbor
	Amherst
	40.87485

	-99.19735

	
	
	
	
	
	
	

	Knorr-Holden
	Scottsbluff
	41.944

	-103.70041

	
	
	
	
	
	
	

	Wildcat
	Wachiska
	40.164144

	-96.525508

	75
	10-12
	590-800
	Crops commonly grown were wheat and sorghum, but predominantly corn and soybean.

Precipitation was moderate, somewhat erratic, and was the source of water for grain crops.  In Clay Center and Philips, crops were irrigated using sub-surface drip and center pivot irrigation methods.

Cover crops commonly grown were cereal rye, ryegrass, hairy vetch, wheat, cowpea, radish, and mixed.

Sites were under no-till and fertilized.


	Sandy loam or sandy clay loam
	Mollisols
	Loess

	  Clay Center
	Harvard
	40.5743

	-98.129056

	
	
	
	

.

	Clay loam or loam
	
	

	Philips
	Philips
	40.922722

	-98.215613

	
	
	
	
	Sandy loam or sandy clay loam
	
	

	Dairyland
	Firth
	40.55361

	-96.54539

	106
	10-13
	730-1040
	Crops grown were corn, soybean, and alfalfa.

Precipitation is generally adequate for crop production in these areas except in Dairyland, where crops were irrigated (center-pivot irrigation)

Cover crops commonly grown were cereal rye, ryegrass, hairy vetch, wheat, cowpea, radish, and mixed.

	Loam 
	Mollisols, Alfisols, and Entisols 
	Loess

	Pokorny 
	Midland
	41.611606

	-97.110539

	
	
	
	sites were under no-till (except Rogers Memorial, under reduced tillage-chisel plow) and fertilized.

	Silt loam
	
	

	Mead
	Ithaca
	40.85163

	-96.46545

	
	
	
	
	Silt loam or clay loam
	
	

	Rogers Memorial
	Lincoln
	40.85163

	-96.46545

	
	
	
	
	Silt loam or clay loam
	
	

	Glacier Creek
	Omaha
	41.3455

	-96.1414

	107B
	6.7-13.4
	700-1120
	Major arable crops grown were corn and soybean.

Precipitation is the main source of moisture for crops.

 Cover crops include ryegrass, hairy vetch, wheat, cowpea, radish, and cereal rye.
The site was under no-till, mulch-till, and fertilized
	Silt loam
	Mollisols and, to a lesser degree, Alfisol and Entisols
	Loess



ǂ USDA-NRCS (2022). 
* For MAT and MAP, values are 30-year averages (1981-2010) based on the PRISM data set















[bookmark: _Hlk141366079]Table S2. Range, mean, and standard error of soil available nitrate-N (N-NO3), phosphate-P P-PO4), and sulphate-S (S-SO4) concentrations across arable and native prairie sites for A, B, and C horizons. Significant differences between land uses at p ≤ 0.05 for each horizon are denoted by different letters.


	[bookmark: _Hlk141867241]Land use
	Horizon
	Depth ranges (cm)
(upper and lower)
	N-NO3 (mg kg-1)
   
	P-PO4 (mg kg-1)
    
	S-SO4 (mg kg-1)
  

	Arable 
	A
	0-12-38

	1.7-47
9 ± 1.9 a 
n=33
	1.0-115
35 ± 5.6 a
n=33
	  2.9-26
  10 ± 0.8 a
  n=33

	Native prairie 
	A
	0-17-38
	0.2-10
3 ± 0.4 b
n=33
	1.0-34
10 ± 1.5 b
n=33
	  1.3-22
  11 ± 0.7 a
   n=33

	Arable 
	B
	12-28-170
	0.3-31
5 ± 1.0 cd
n=40
	1.0-81
15 ± 2.7 b
n=40 
	  1.3-55
  13 ± 1.7 a
  n=40

	Native Prairie 
	B
	17-28-176
	0.1-7.6
1.0 ± 0.2 e
n=41
	 1.0-52
12 ± 1.8 b 
n=41
	  1.7-55
  8.2 ± 1.3 a
  n=41

	Arable 
	C
	28-170-300
	0.3-35
5 ± 0.9 d
n=87
	1.0-93
24 ± 2.6 c
n=87
	  1.3-48
  11 ± 1.0 a
   n=87

	Native Prairie
	C
	28-176-300
	0.2-8.8
0.9 ± 0.1 f
n=80
	1.0-57
16 ± 1.4 c
n=80
	  1.2-53
  9 ± 0.9 a 
   n=80




[bookmark: _Hlk137037934]n: total number of samples utilized for analysis from all A, B, and C horizons in arable and native prairie sites. 


         

[bookmark: _Hlk141877139]
[bookmark: _Hlk169265111]Table S3. Mean and standard error of soil organic carbon (SOC) stocks for individual arable (n=11) and native prairie (n=11) sites, showing the amount of SOC stored in 0-50, 50-100, 100-200, and 200-300 cm depth increments, as well as the cumulative value for the entire 0-300 cm depth. The mean values presented are site-specific and were derived from three replicated cores per site, with a total of 11 sites for each land use type.  


	[bookmark: _Hlk141877170]Land use
	 
	 
	
	 
	
	

	
	
	SOC (kg m-2)
	
	

	  Arable
	Depth (cm)
	   0-50
	      50-100
	100-200
	200-300
	0-300

	Dairyland
	 
	
10 ± 1.0

	
2.2 ± 0.3

	
4.0 ± 0.8
 
	
3.4 ± 0.3

	
19 ± 0.1


	Pokorny
	 
	
8.8 ± 1.1

	
7.8 ± 0.9

	
11 ± 1.8

	
6.8 ± 1.2

	
35 ± 0.1


	Glacier creek
	
	
2.7 ± 0.1

	
1.9 ± 0.3

	
3.4 ± 0.4

	
3.5 ± 0.4

	
11 ± 0.1


	Knorr-holden
	
	
2.7 ± 0.2

	
1.2 ± 0.5

	
1.1 ± 0.1

	
0.9 ± 0.1

	
5.9 ± 0.1


	Roger’s memorial
	
	
6.8 ± 1.3

	
4.0 ± 1.4

	
4.2 ± 1.4

	
3.0 ± 0.1

	
18 ± 0.3


	Pearl harbor
	
	
5.7 ± 0.7

	
3.2 ± 0.7

	
3.3 ± 0.2

	
2.4 ± 0.1

	
14 ± 0.1


	Wildcat
	
	
11 ± 1.9

	
4.0 ± 1.4

	
5.8 ± 1.0

	
4.2 ± 0.1

	
25 ± 0.3


	Philips
	
	
8.7 ± 1.9

	
6.3 ± 2.3

	
6.8 ± 1.7

	
3.2 ± 0.3

	
25 ± 0.4


	Mead
	
	
11 ± 0.1

	
9.5 ± 1.5

	
8.1 ± 1.8

	
5.1 ± 0.8

	
34 ± 0.3


	Eddyville
	
	
3.9 ± 0.2

	
3.5 ± 0.3

	
6.5 ± 0.7

	
5.5 ± 0.5

	
19 ± 0.1


	Clay center
	
	
5.2 ± 1.4

	
3.4 ± 2.0

	
3.0 ± 0.5

	
2.6 ± 0.2

	
14 ± 0.4


	
	
	
SOC (kg m-2)
	
	

	Native prairie
	Depth (cm)
	0-50
	     50-100
	     100-200
	200-300
	0-300

	Nine-mile
	
	
12 ± 0.9

	
4.8 ± 0.6

	
3.7 ± 0.5

	
2.8 ± 1.3

	
23 ± 0.2


	Pokorny
	
	
17 ± 1.9

	
8.5 ± 1.7

	
5.7 ± 1.7

	
4.2 ± 1.0

	
35 ± 0.2


	Zorinsky
	
	
7.8 ± 0.7

	
2.8 ± 0.4

	
4.7 ± 1.2

	
4.0 ± 0.6

	
19 ± 0.2


	Derrhouse
	
	
4.0 ± 0.2

	
0.8 ± 0.2

	
0.6 ± 0.1

	
0.5 ± 0.02

	
6.0 ± 0.1


	Prairie pine
	
	
9.7 ± 0.9

	
3.3 ± 0.5

	
4.5 ± 0.8

	
3.1 ± 0.2

	
20 ± 0.2


	Pearl harbor
	
	
8.4 ± 2.6

	
5.3 ± 1.0

	
6.4 ± 0.3

	
3.4 ± 0.9

	
23 ± 0.4


	Wildcat
	
	
9.7 ± 0.3

	
8.9 ± 1.0

	
8.9 ± 4.0

	
5.7 ± 3.9

	
33 ± 1.0


	Philips
	
	
10 ± 1.2

	
4.1 ± 2.4

	
4.8 ± 1.6

	
3.3 ± 0.8

	
22 ± 0.3


	Fricke
	
	
11 ± 0.9

	
3.4 ± 0.4

	
4.2 ± 1.0

	
2.4 ± 0.1

	
21 ± 0.2


	Belz
	
	
10 ± 0.4

	
4.5 ± 0.3

	
7.6 ± 0.6

	
7.2 ± 0.8

	
29 ± 0.1


	Marie Ratzlaff
	
	
8.6 ± 1.3

	
3.7 ± 1.9

	
3.6 ± 1.1

	
3.0 ± 0.9

	
19 ± 0.2


























[bookmark: _Hlk158375988]Table S4. Mean and standard error of soil total nitrogen (Nt) stocks for individual arable (n=11) and native prairie (n=11) sites, showing the amount of Nt stored in 0-50, 50-100, 100-200, and 200-300 cm depth increments, as well as the cumulative value for the entire 0-300 cm depth. The mean values presented are site-specific and were derived from three replicated cores per site, with a total of 11 sites for each land use type.  


	Land use
	 
	 
	
	 
	
	

	
	
	Nt (kg m-2)
	
	

	  Arable
	Depth (cm)
	   0-50
	      50-100
	100-200
	200-300
	0-300

	Dairyland
	 
	
0.9 ± 0.1

	
0.3 ± 0.02

	
0.5 ± 0.1

	
0.5 ± 0.1

	
2.2 ± 0.01


	Pokorny
	 
	
0.6 ± 0.1

	
0.3 ± 0.02

	
0.6 ± 0.1

	
0.5 ± 0.1

	
1.9 ± 0.01


	Glacier creek
	
	
0.3 ± 0.01

	
0.2 ± 0.03

	
0.4 ± 0.04

	
0.5 ± 0.03

	
1.4 ± 0.01


	Knorr-holden
	
	
0.3 ± 0.02

	
0.2 ± 0.03

	
0.1 ± 0.01

	
0.09 ± 0.01

	
0.6 ± 0.004


	Roger’s memorial
	
	
0.6 ± 0.1

	
0.4 ± 0.1

	
0.5 ± 0.1

	
0.5 ± 0.01

	
2.1 ± 0.02


	Pearl harbor
	
	
0.5 ± 0.1

	
0.3 ± 0.1

	
0.4 ± 0.01

	
0.5 ± 0.04

	
1.7 ± 0.01


	Wildcat
	
	
0.9 ± 0.1

	
0.4 ± 0.1

	
0.7 ± 0.1

	
0.7 ± 0.1

	
2.8 ± 0.01


	Philips
	
	
0.9 ± 0.1

	
0.7 ± 0.2

	
0.9 ± 0.1

	
0.6 ± 0.04

	
3.1 ± 0.03


	Mead
	
	
0.8 ± 0.03

	
0.7 ± 0.1

	
0.6 ± 0.1

	
0.5 ± 0.1

	
2.6 ± 0.01


	Eddyville
	
	
0.4 ± 0.01

	
0.2 ± 0.01

	
0.4 ± 0.04

	
0.4 ± 0.04

	
1.4 ± 0.01


	Clay center
	
	
0.5 ± 0.1


	
0.4 ± 0.1

	
0.4 ± 0.04

	
0.5 ± 0.1

	
1.8 ± 0.02


	
	
	    Nt (kg m-2)
	
	

	Native prairie
	Depth (cm)
	0-50
	     50-100
	     100-200
	200-300
	0-300

	Nine-mile
	
	
0.9 ± 0.1

	
0.3 ± 0.1

	
0.3 ± 0.03

	
0.3 ± 0.01

	
2.0 ± 0.01


	Pokorny
	
	
1.4 ± 0.1

	
0.7 ± 0.1

	
0.6 ± 0.1

	
0.6 ± 0.1

	
3.5 ± 0.01


	Zorinsky
	
	
0.7 ± 0.1

	
0.2 ± 0.02

	
0.4 ± 0.04

	
0.4 ± 0.01

	
1.8 ± 0.01


	Derrhouse
	
	
0.4 ± 0.02

	
0.15 ± 0.01

	
0.2 ± 0.1

	
0.2 ± 0.1

	
0.9 ± 0.01


	Prairie pine
	
	
0.8 ± 0.1

	
0.3 ± 0.03

	
0.5 ± 0.1

	
0.4 ± 0.02

	
2.1 ± 0.01


	Pearl harbor
	
	
0.6 ± 0.2

	
0.4 ± 0.1

	
0.5 ± 0.1

	
0.4 ± 0.01

	
2.0 ± 0.04


	Wildcat
	
	
0.5 ± 0.1

	
0.2 ± 0.1

	
0.4 ± 0.1

	
0.4 ± 0.1

	
1.6 ± 0.004


	Philips
	
	
1.2 ± 0.3

	
0.4 ± 0.1

	
0.5 ± 0.1

	
0.6 ± 0.1

	
2.9 ± 0.1


	Fricke
	
	
0.9 ± 0.1

	
0.2 ± 0.03

	
0.4 ± 0.01

	
0.4 ± 0.1

	
1.9 ± 0.01


	Belz
	
	
0.9 ± 0.04

	
0.4 ± 0.02

	
0.4 ± 0.02

	
0.4 ± 0.02

	
2.1 ± 0.004


	Marie Ratzlaff
	
	
0.7 ± 0.1

	
0.4 ± 0.1

	
0.5 ± 0.1

	
0.4 ± 0.1

	
2.1 ± 0.02














 







[bookmark: _Hlk168486608]
Figure S5. Summary of the mean and standard error of soil organic carbon (SOC) and total nitrogen (Nt) stocks for the 11 arable and 11 native prairie sites, showing the amount of SOC and Nt stored in the 0-50 cm, 50-100 cm, 100-200 cm, and 200-300 cm depth increments, as well as the total amount in the 0-300 cm depth range. 


	Land use
	 
	 
	Depth (cm)
	 
	 
	 

	 
	SOC (Kg m-2)
	0-50
	50 -100
	100 -200
	200 -300
	0 - 300

	Arable sites (n=11)
	 
	7.0 ± 0.9
	4.3 ± 0.7
	5.3 ± 0.8
	3.7 ± 0.4
	20.3 ± 2.7

	Native prairie sites (n=11)
	 
	9.9 ± 0.9
	4.6 ± 0.7
	5.0 ± 0.6
	3.6 ± 0.5
	23.2 ± 2.4

	 
	STN (Kg m-2)
	0-50
	50 -100
	100 -200
	200 -300
	0 - 300

	Arable sites (n=11)
	 
	0.6 ± 0.1
	0.4 ± 0.1
	0.5 ± 0.1
	0.5 ± 0.1
	2.0 ± 0.2

	Native prairie sites (n=11)
	 
	0.9 ± 0.1
	0.4 ± 0.1
	0.5 ± 0.1
	0.4 ± 0.1
	2.2 ± 0.2







  











Table S6. Summary of range, mean, standard error, and sample size (n) (number of measurements per horizon and land use type) for ∆14C of bulk soil organic carbon across, showing the radiocarbon ages across A, B, and C horizons in arable and native prairie soils. BP signifies "before present.”
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	Land use
	 
	 
	
	 

	
	
	    ∆14C (‰) (14C age in years BP)

	
	Horizons 
	A
	     B
	     C

	Arable 
	
	 (1102 ± 240 yrs.)
     n= 9

	(6415 ± 1502 yrs.)
   n=6
	(11933 ± 920 yrs.)
   n=18

	Native prairie 
	
	(190 ± 48 yrs.)
     n=10
	(5161 ± 1224 yrs.)
     n=6
	(11930 ± 1046 yrs.)
    n=22
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