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Impact of Grain Farming on 
Climate Change 



Outline 

1. Global warming and greenhouse gases 
2. Agricultural impacts on GHGs 
3. Global Warming Potential--what is it 

and how to measure it 
4. GWP of diverse cropping systems in 

Maryland 
 



Global 
Warming 

IPCC. 2007. Climate Change 2007: Synthesis 
Report. Contribution of Working Groups I, II 
and III to the Fourth Assessment 
Report of the Intergovernmental Panel on 
Climate Change [Core Writing Team, 
Pachauri, R.K and Reisinger, A. 
(eds.)]. IPCC, Geneva, Switzerland, 104 pp. 



Atmospheric 
Greenhouse 

Gases  
(GHGs) 

IPCC. 2007.  

Figure 2. 3.  Atmospheric concentrations of CO2,  
CH4 and N2O over the last 10,000 years (large 
panels) and since 1750 (inset panels). Measurements 
are shown from ice cores (symbols with different 
colours for different studies) and atmospheric 
samples (red lines). The corresponding radiative 
forcings relative to 1750 are shown on the right 
hand axes of the large panels.  



CO2 equivalents 

GHGs expressed as CO2 equivalents 
(CO2 eq) 
N2O x 298 = CO2 eq 

CH4 x 25 = CO2 eq 

 



Atmospheric GHGs 

IPCC. 2007.  

Figure 2. 1 .  (a) Global annual emissions of anthropogenic GHGs from 1 970 to 2004.  (b) Share of different 
anthropogenic GHGs in total emissions in 2004 in terms of CO2-eq. (c) Share of different sectors in total anthropogenic 
GHG emissions in 2004 in terms of CO2-eq. (Forestry includes deforestation.) 



GHGs and Agriculture 
Agricultural lands occupy 40-50% of Earth’s 

land surface (cropland, managed grasslands, permanent crops) 

GHG GtCO2-eq/yr 
% of total anthropogenic 

GHG emissions 
CO2 5.1-6.1 <1 
CH4 3.3 ~50 
N2O 2.8 ~60 

IPCC. 2007.  

Agricultural CH4 and N2O increased ~17% 
from 1990 to 2005 



Agriculture and Mitigation of 
GHG Emissions 

IPCC. 2007.  

Unlike industrial mitigation options, many 
agricultural mitigation options: 
  use existing technologies 
  could be implemented immediately 
E.g.: Reducing tillage, increasing carbon 

inputs to soil, improving N fertilizer 
use efficiency, improving livestock 
management 

 



Agriculture and Mitigation of 
GHG Emissions 

IPCC. 2007.  



Global Warming Potential 
GWP = the balance between the net 

exchange of CO2, N2O and CH4 that results 
from on-farm practices and the production 
and transport of inputs 

  (Robertson and Grace, 2004) 

GWP > 0 
  activity contributes to global climate change 

GWP < 0 
  activity mitigates global climate change 

Agriculture has the potential to have GWP < 0  



Global Warming Potential 
 GWP = ∆Soil C + N2O flux + CH4 flux + Energy Use 

 
 Each converted to CO2 equivalents (CO2 eqvt) 
Soil C x 44/12 = CO2 eqvt 

N2O x 298 = CO2 eqvt 

CH4 x 25 = CO2 eqvt 

Energy use: On-farm practices and production 
and transport of material inputs converted to 
CO2 eqvt 

    (Lal 2004,  Dalgaard et al. 2001, IPCC 1996, 2001, Bowers 1989)  



Cropping System Impacts 
  

GWP = ∆Soil C + N2O flux + CH4 flux + Energy Use 

NT > CT  (many citations, conventional 
wisdom) 
 

NT soil C lost quickly following one tillage 
event       

   (Grandy and Robertson, 2006a, b) 

 
Little data on organic systems 

 
 



Gains in soil C may be offset by N2O emissions  
(1 N2O = 298 CO2) 

NT > CT, soil type effect  
 (Grandy et al, 2006; Rochette et al, 2008) 

Very few data on soil N2O emissions from 
 cropping systems in SE USA           
 (Franzluebbers, 2005) 
 organic systems                                         
 (Robertson et al, 2000) 

Cropping System Impacts 
  

GWP = ∆Soil C + N2O flux + CH4 flux + Energy Use 



Most studies report no cropping 
system impacts  

           (Robertson et al. 2000, Robertson and Grace 2004) 

GWP = ∆Soil C + N2O flux + Energy 
Use   

Cropping System Impacts 
  

GWP = ∆Soil C + N2O flux + CH4 flux + Energy Use 



NT < CT 
 reduced tillage > increased herbicides 

Organic < CT 
 no synthetic N fertilizers 
     (~30% energy use in agriculture) 
 essentially no pesticides 
 greater tillage 

NT vs Organic – very few comparisons 

Cropping System Impacts 
  

GWP = ∆Soil C + N2O flux + CH4 flux + Energy Use 



The USDA-ARS Beltsville Farming Systems 
Project (FSP)  

• Plots established in 1996 
• Farm-sized equipment  
• One of only three LTAR sites in US with NT, CT, Org 

http://www.ars.usda.gov/Research/docs.htm?docid=8816 



FSP Cropping Systems 
NO TILL   Corn-rye-Soybean-Wheat/Soybean 
CHISEL TILL  Corn-rye-Soybean-Wheat/Soybean 
ORGANIC, 2-YEAR  Corn-rye-Soybean-vetch 
ORGANIC, 3-YEAR Corn-rye-Soybean-Wheat/vetch 
ORGANIC, 6-YEAR Corn-rye-Soybean-Wheat/Alfalfa 
 

• Sidedress N fertilizer band-injected in NT, CT 
• Moldboard plow, poultry litter used in organic systems 
• All rotation entry points present each year  

 



Methods—Soil C (2006) 
3x per plot 

0-2.5 cm 
2.5-5 cm 
5-10 cm 
10-25 cm 
25-50 cm 
50-100 cm 

Dry 
combustion 



Methods—N2O flux 

4 samples within 
12 to 21 mins 

CT, NT, Org3 
Jan-Dec                             

2005 to 2008, 2010 
22-34 samplings yr-1 

Gas chromatography 

2 frames plot-1 

y = 14.641x + 56.812 
R² = 0.9998 

y = 5.5217x + 100.61 
R² = 0.9954 

y = 1.2441x + 50.886 
R² = 0.8053 

y = 3.1031x + 68.358 
R² = 0.9381 
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Methods—Energy Use 

Operation CE value* (kg CE ha-1 pass-1) NT CT Org3 
Moldboard Plow 20.0 1 
Chisel plow 12.7 1 
Disking after MB plow     9.23 2 
Disking     6.83 4 
Field Cultivator     4.00 1 1 
Planter     2.91 1 2 
No-Till Planter     2.35 1 
Rotary Hoe     2.00 2 
Row Cultivator     4.00 3 
Sidedress N 10.1 1 1 
Pesticide Application      1.40 2 1 1 
Harvest 10.0 1 1 1 

TOTAL 25 55 73 

Corn, 2008, Machinery component 

* Lal 2004, Bowers, 1989 



DEM by Erik R. Venteris

Results 



Soil Carbon 
C to 1 m soil 

depth ∆Soil C 

System Mg C ha-2 kg CO2 eqvt ha-1 y-1 

No till 54.9 b 0 b 
 

Chisel till 51.7 b -1080 c 
 

Organic 60.8 a 1953 a 



Total soil C (kg C m-3)
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No-Till
Chisel-Till
Organic 3-year

0-1” 
1-2” 

2-4” 

4-10” 

10-20” 

20-40” 


Chart2

		27.3655930086		27.3655930086		27.3655930086		1.2208290878		1.2208290878		0.1306321973		0.1306321973		2.1527243903		2.1527243903

		26.5933861817		26.5933861817		26.5933861817		0.8598679124		0.8598679124		0.1269779585		0.1269779585		1.3532261388		1.3532261388

		18.4689257621		18.4689257621		18.4689257621		0.6573633014		0.6573633014		0.1208541033		0.1208541033		1.5518954464		1.5518954464

		12.3608480059		12.3608480059		12.3608480059		0.4735712225		0.4735712225		0.0436188349		0.0436188349		1.3637045827		1.3637045827

		2.6740656756		2.6740656756		2.6740656756		0.0682164538		0.0682164538		0.0117392065		0.0117392065		0.4434349126		0.4434349126

		1.5113515466		1.5113515466		1.5113515466		0.1198071262		0.1198071262		0.0096346826		0.0096346826		0.1361216629		0.1361216629

		21.6717760574		21.6717760574		21.6717760574

		22.5614267213		22.5614267213		22.5614267213

		19.9999303032		19.9999303032		19.9999303032

		11.8147379372		11.8147379372		11.8147379372

		2.7972330358		2.7972330358		2.7972330358

		1.3162008509		1.3162008509		1.3162008509

		20.3592889223		20.3592889223		20.3592889223

		21.8102742654		21.8102742654		21.8102742654

		20.2734041868		20.2734041868		20.2734041868

		15.9628299346		15.9628299346		15.9628299346

		2.8310684942		2.8310684942		2.8310684942

		1.2269346137		1.2269346137		1.2269346137

		24.7733151318		24.7733151318		24.7733151318

		23.4823636944		23.4823636944		23.4823636944

		21.670089215		21.670089215		21.670089215

		15.6131213896		15.6131213896		15.6131213896

		3.3002545459		3.3002545459		3.3002545459

		1.3926790753		1.3926790753		1.3926790753

		25.0657626458		25.0657626458		25.0657626458

		21.5091941018		21.5091941018		21.5091941018

		20.8935003762		20.8935003762		20.8935003762

		15.3618325919		15.3618325919		15.3618325919

		3.2107508342		3.2107508342		3.2107508342

		1.2467532293		1.2467532293		1.2467532293



No-Till

Chisel-Till

Organic 3-year

Soil depth, midpoint of sample (m)

Total soil C (kg C m-3)
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Individual plots

		

												Plot Means						C %

		System		Plot		Subplot		LL		UL				Depth (inches)		gC/kg soil				Depth (inches)		gN/kg soil		Depth (inches)		N%		Depth (inches)		C:N

		1		103		L		0		2.5		1.44		1		21.42		2.14		1		2.14		1		0.21		1		10.00

		1		103		L		2.5		5		1.53		2		15.56		1.56		2		1.57		2		0.16		2		9.90

		1		103		L		5		10		1.46		4		12.05		1.20		4		1.15		4		0.11		4		10.50

		1		103		L		10		25		1.41		10		9.40		0.94		10		0.82		10		0.08		10		11.47

		1		103		L		25		50		1.42		20		2.16		0.22		20		0.26		20		0.03		20		8.37

		1		103		L		50		100		1.60		40		1.19		0.12		40		0.27		40		0.03		40		4.39

		1		104		L		0		2.5		1.28		1		21.92		2.19		1		2.03		1		0.20		1		10.81

		1		104		L		2.5		5		1.64		2		15.43		1.54		2		1.49		2		0.15		2		10.39

		1		104		L		5		10		1.57		4		10.28		1.03		4		1.00		4		0.10		4		10.29

		1		104		L		10		23.5		1.40		10		9.58		0.96		10		0.91		10		0.09		10		10.55

		1		104		L		25		50		1.53		20		1.95		0.19		20		0.25		20		0.03		20		7.75

		1		104		L		50		100		1.52		40		1.09		0.11		40		0.21		40		0.02		40		5.30

		1		117		L		0		2.5		1.33		1		18.97		1.90		1		1.74		1		0.17		1		10.93

		1		117		L		2.5		5		1.35		2		15.04		1.50		2		1.46		2		0.15		2		10.27

		1		117		L		5		10		1.34		4		12.43		1.24		4		1.21		4		0.12		4		10.31

		1		117		L		10		25		1.49		10		7.20		0.72		10		0.77		10		0.08		10		9.40

		1		117		L		25		50		1.58		20		1.20		0.12		20		0.27		20		0.03		20		4.40

		1		117		L		50		100		1.59		40		0.38		0.04		40		0.22		40		0.02		40		1.75

		1		215		L		0		2.5		1.15		1		20.78		2.08		1		1.95		1		0.19		1		10.67

		1		215		L		2.5		5		1.26		2		18.83		1.88		2		1.77		2		0.18		2		10.64

		1		215		L		5		10		1.25		4		15.23		1.52		4		1.48		4		0.15		4		10.32

		1		215		L		10		25		1.25		10		10.97		1.10		10		1.01		10		0.10		10		10.86

		1		215		L		25		50		1.41		20		2.90		0.29		20		0.27		20		0.03		20		10.86

		1		215		L		50		100		1.28		40		2.09		0.21		40		0.37		40		0.04		40		5.71

		1		216		L		0		2.5		1.17		1		21.39		2.14		1		1.98		1		0.20		1		10.81

		1		216		L		2.5		5		1.23		2		18.38		1.84		2		1.78		2		0.18		2		10.34

		1		216		L		5		10		1.14		4		14.62		1.46		4		1.35		4		0.14		4		10.82

		1		216		L		10		25		1.17		10		10.56		1.06		10		0.94		10		0.09		10		11.26

		1		216		R		25		50		1.33		20		2.38		0.24		20		0.34		20		0.03		20		7.03

		1		216		L		50		100		1.30		40		1.44		0.14		40		0.26		40		0.03		40		5.47

		1		217		L		0		2.5		1.29		1		17.44		1.74		1		1.54		1		0.15		1		11.33

		1		217		L		2.5		5		1.36		2		24.41		2.44		2		2.22		2		0.22		2		11.00

		1		217		L		5		10		1.26		4		18.63		1.86		4		1.78		4		0.18		4		10.46

		1		217		L		10		25		1.24		10		10.70		1.07		10		1.03		10		0.10		10		10.35

		1		217		L		25		50		1.28		20		10.42		1.04		20		0.99		20		0.10		20		10.54

		1		217		M		50		100		1.28		40		0.99		0.10		40		0.18		40		0.02		40		5.40

		1		304		L		0		2.5		1.17		1		26.51		2.65		1		2.45		1		0.25		1		10.82

		1		304		L		2.5		5		1.32		2		23.46		2.35		2		2.31		2		0.23		2		10.16

		1		304		L		5		10		1.26		4		15.41		1.54		4		1.58		4		0.16		4		9.74

		1		304		L		10		25		1.33		10		5.76		0.58		10		0.65		10		0.06		10		8.92

		1		304		L		25		50		1.24		20		2.03		0.20		20		0.32		20		0.03		20		6.26

		1		304		L		50		100		1.34		40		0.98		0.10		40		0.23		40		0.02		40		4.22

		1		305		L		0		2.5		1.25		1		19.75		1.97		1		2.00		1		0.20		1		9.88

		1		305				2.5		5		1.37		2		18.63		1.86		2		1.76		2		0.18		2		10.61

		1		305		L		5		10		1.30		4		14.34		1.43		4		1.45		4		0.15		4		9.86

		1		305		L		10		25		1.17		10		12.14		1.21		10		1.10		10		0.11		10		11.05

		1		305		L		25		50		1.40		20		2.55		0.25		20		0.35		20		0.04		20		7.26

		1		305		L		50		100		1.43		40		1.20		0.12		40		0.24		40		0.02		40		4.91

		1		306		L		0		2.5		1.08		1		14.75		1.48		1		1.45		1		0.15		1		10.14

		1		306		L		2.5		5		1.24		2		18.43		1.84		2		1.84		2		0.18		2		10.02

		1		306		L		5		10		1.28		4		16.51		1.65		4		1.67		4		0.17		4		9.86

		1		306		L		10		25		1.29		10		9.79		0.98		10		1.01		10		0.10		10		9.70

		1		306		L		25		50		1.30		20		2.70		0.27		20		0.36		20		0.04		20		7.46

		1		306		L		50		100		1.34		40		1.02		0.10		40		0.29		40		0.03		40		3.57

		1		407		L		0		2.5		1.14		1		22.76		2.28		1		2.27		1		0.23		1		10.01

		1		407		L		2.5		5		1.39		2		19.18		1.92		2		1.89		2		0.19		2		10.16

		1		407		L		5		10		1.21		4		13.82		1.38		4		1.39		4		0.14		4		9.92

		1		407		L		10		25		1.20		10		10.05		1.00		10		1.00		10		0.10		10		10.03

		1		407		L		25		50		1.36		20		1.84		0.18		20		0.22		20		0.02		20		8.25

		1		407		L		50		100		1.35		40		1.09		0.11		40		0.20		40		0.02		40		5.38

		1		408				0		2.5		1.25		1		24.41		2.44		1		2.41		1		0.24		1		10.13

		1		408				2.5		5		1.33		2		18.69		1.87		2		1.86		2		0.19		2		10.06

		1		408		L		5		10		1.32		4		14.60		1.46		4		1.42		4		0.14		4		10.32

		1		408		L		10		25		1.16		10		10.48		1.05		10		1.04		10		0.10		10		10.06

		1		408		L		25		50		1.42		20		2.18		0.22		20		0.30		20		0.03		20		7.37

		1		408		L		50		100		1.37		40		0.67		0.07		40		0.14		40		0.01		40		4.73

		2		101		L		0		2.5		1.65		1		12.10		1.21		1		1.22		1		0.12		1		9.92

		2		101		L		2.5		5		1.55		2		12.82		1.28		2		1.24		2		0.12		2		10.32

		2		101		L		5		10		1.50		4		11.27		1.13		4		1.17		4		0.12		4		9.67

		2		101		L		10		25		1.46		10		7.18		0.72		10		0.76		10		0.08		10		9.45

		2		101		M		25		50		1.61		20		1.57		0.16		20		0.23		20		0.02		20		6.88

		2		101		L		50		100		1.64		40		0.82		0.08		40		0.17		40		0.02		40		4.85

		2		102		L		0		2.5		1.32		1		15.32		1.53		1		1.45		1		0.15		1		10.53

		2		102		L		2.5		5		1.51		2		14.55		1.45		2		1.42		2		0.14		2		10.23

		2		102		L		5		10		1.56		4		13.96		1.40		4		1.36		4		0.14		4		10.25

		2		102		L		10		25		1.50		10		8.35		0.84		10		0.84		10		0.08		10		9.94

		2		102		R		25		50		1.53		20		2.44		0.24		20		0.12		20		0.01		20		20.86

		2		102		L		50		100		1.52		40		1.14		0.11		40		0.15		40		0.02		40		7.56

		2		116		M		0		2.5		1.27		1		16.56		1.66		1		1.53		1		0.15		1		10.79

		2		116		M		2.5		5		1.42		2		13.47		1.35		2		1.33		2		0.13		2		10.13

		2		116		M		5		10		1.21		4		10.99		1.10		4		1.10		4		0.11		4		9.95

		2		116		M		10		25		1.51		10		6.91		0.69		10		0.74		10		0.07		10		9.33

		2		116		M		25		50		1.57		20		0.71		0.07		20		0.22		20		0.02		20		3.22

		2		116		M		50		100		1.55		40		0.11		0.01		40		0.16		40		0.02		40		0.66

		2		212		L		0		2.5		1.33		1		20.03		2.00		1		1.82		1		0.18		1		11.00

		2		212		L		2.5		5		1.40		2		21.14		2.11		2		1.96		2		0.20		2		10.78

		2		212		L		5		10		1.24		4		18.02		1.80		4		1.71		4		0.17		4		10.51

		2		212		L		10		25		1.33		10		8.54		0.85		10		0.85		10		0.08		10		10.07

		2		212		L		25		50		1.34		20		1.11		0.11		20		0.24		20		0.02		20		4.62

		2		212		L		50		100		1.32		40		1.18		0.12		40		0.19		40		0.02		40		6.04

		2		213		L		0		2.5		1.15		1		19.57		1.96		1		1.80		1		0.18		1		10.89

		2		213		L		2.5		5		1.22		2		18.19		1.82		2		1.76		2		0.18		2		10.35

		2		213		L		5		10		1.03		4		18.47		1.85		4		1.76		4		0.18		4		10.48

		2		213		L		10		25		1.24		10		10.41		1.04		10		1.00		10		0.10		10		10.37

		2		213		L		25		50		1.34		20		2.05		0.21		20		0.29		20		0.03		20		7.12

		2		213		L		50		100		1.40		40		1.06		0.11		40		0.18		40		0.02		40		5.79

		2		214		L		0		2.5		1.16		1		18.59		1.86		1		1.71		1		0.17		1		10.90

		2		214		L		2.5		5		1.39		2		18.11		1.81		2		1.70		2		0.17		2		10.63

		2		214		L		5		10		1.17		4		19.00		1.90		4		1.72		4		0.17		4		11.05

		2		214		L		10		25		1.34		10		13.61		1.36		10		1.30		10		0.13		10		10.43

		2		214		L		25		50		1.23		20		1.59		0.16		20		0.20		20		0.02		20		7.76

		2		214		L		50		100		1.25		40		0.84		0.08		40		0.15		40		0.01		40		5.74

		2		313		L		0		2.5		1.50		1		16.08		1.61		1		1.63		1		0.16		1		9.84

		2		313		L		2.5		5		1.40		2		16.60		1.66		2		1.52		2		0.15		2		10.91

		2		313		L		5		10		1.38		4		13.92		1.39		4		1.42		4		0.14		4		9.83

		2		313		L		10		25		1.34		10		8.50		0.85		10		0.92		10		0.09		10		9.19

		2		313		L		25		50		1.40		20		1.58		0.16		20		0.26		20		0.03		20		6.07

		2		313		L		50		100		1.41		40		0.74		0.07		40		0.20		40		0.02		40		3.75

		2		314		L		0		2.5		1.14		1		16.02		1.60		1		1.58		1		0.16		1		10.13

		2		314		L		2.5		5		1.26		2		16.24		1.62		2		1.54		2		0.15		2		10.54

		2		314		L		5		10		1.15		4		14.72		1.47		4		1.41		4		0.14		4		10.42

		2		314		L		10		25		1.31		10		9.15		0.91		10		0.94		10		0.09		10		9.78

		2		314		L		25		50		1.36		20		2.40		0.24		20		0.38		20		0.04		20		6.27

		2		314		L		50		100		1.43		40		0.70		0.07		40		0.23		40		0.02		40		3.03

		2		315		L		0		2.5		1.55		1		15.67		1.57		1		1.46		1		0.15		1		10.77

		2		315		L		2.5		5		1.66		2		15.25		1.53		2		1.44		2		0.14		2		10.56

		2		315		L		5		10		1.32		4		16.85		1.69		4		1.57		4		0.16		4		10.73

		2		315		M		10		25		1.43		10		7.59		0.76		10		0.74		10		0.07		10		10.21

		2		315		L		25		50		1.57		20		1.53		0.15		20		0.25		20		0.02		20		6.17

		2		315		L		50		100		1.56		40		0.79		0.08		40		0.23		40		0.02		40		3.44

		2		404		L		0		2.5		1.43		1		13.35		1.34		1		1.33		1		0.13		1		10.02

		2		404		L		2.5		5		1.20		2		13.84		1.38		2		1.34		2		0.13		2		10.33

		2		404		L		5		10		1.18		4		12.41		1.24		4		1.23		4		0.12		4		10.06

		2		404		L		10		25		1.30		10		6.94		0.69		10		0.70		10		0.07		10		9.89

		2		404		L		25		50		1.41		20		1.73		0.17		20		0.30		20		0.03		20		5.79

		2		404		L		50		100		1.41		40		0.50		0.05		40		0.19		40		0.02		40		2.64

		2		405		L		0		2.5		1.40		1		14.62		1.46		1		1.43		1		0.14		1		10.21

		2		405		L		2.5		5		1.36		2		15.34		1.53		2		1.42		2		0.14		2		10.81

		2		405		L		5		10		1.27		4		13.44		1.34		4		1.28		4		0.13		4		10.51

		2		405		L		10		25		1.24		10		9.78		0.98		10		0.96		10		0.10		10		10.18

		2		405		L		25		50		1.47		20		2.00		0.20		20		0.28		20		0.03		20		7.19

		2		405		L		50		100		1.46		40		0.66		0.07		40		0.18		40		0.02		40		3.65

		2		406		L		0		2.5		1.22		1		15.57		1.56		1		1.39		1		0.14		1		11.19

		2		406		L		2.5		5		1.25		2		15.21		1.52		2		1.39		2		0.14		2		10.93

		2		406		L		5		10		1.49		4		14.73		1.47		4		1.36		4		0.14		4		10.86

		2		406		L		10		25		1.24		10		9.33		0.93		10		0.90		10		0.09		10		10.39

		2		406		M		25		50		1.45		20		2.26		0.23		20		0.27		20		0.03		20		8.28

		2		406		L		50		100		1.50		40		0.77		0.08		40		0.16		40		0.02		40		4.70

		5		105		L		0		2.5		1.24		1		14.02		1.40		1		1.16		1		0.12		1		12.04

		5		105				2.5		5		1.42		2		13.24		1.32		2		1.17		2		0.12		2		11.32

		5		105		L		5		10		1.38		4		12.74		1.27		4		1.06		4		0.11		4		11.97

		5		105		L		10		25		1.42		10		11.56		1.16		10		1.00		10		0.10		10		11.61

		5		105		L		25		50		1.53		20		1.52		0.15		20		0.20		20		0.02		20		7.45

		5		105		L		50		100		1.60		40		1.17		0.12		40		0.18		40		0.02		40		6.64

		5		106		L		0		2.5		1.45		1		10.74		1.07		1		0.96		1		0.10		1		11.14

		5		106		L		2.5		5		1.60		2		10.64		1.06		2		0.96		2		0.10		2		11.03

		5		106		L		5		10		1.45		4		9.93		0.99		4		0.93		4		0.09		4		10.72

		5		106		L		10		25		1.52		10		7.75		0.77		10		0.69		10		0.07		10		11.23

		5		106		L		25		50		1.61		20		1.41		0.14		20		0.13		20		0.01		20		10.58

		5		106		L		50		100		1.62		40		0.70		0.07		40		0.09		40		0.01		40		8.16

		5		207		L		0		2.5		1.46		1		15.03		1.50		1		1.50		1		0.15		1		10.02

		5		207		L		2.5		5		1.45		2		14.93		1.49		2		1.50		2		0.15		2		9.95

		5		207		L		5		10		1.40		4		15.69		1.57		4		1.50		4		0.15		4		10.45

		5		207		L		10		25		1.49		10		9.79		0.98		10		0.99		10		0.10		10		9.94

		5		207		L		25		50		1.66		20		1.13		0.11		20		0.21		20		0.02		20		5.35

		5		207		L		50		100		1.66		40		0.69		0.07		40		0.15		40		0.02		40		4.49

		5		208		L		0		2.5		1.53		1		15.55		1.55		1		1.12		1		0.11		1		13.83

		5		208		L		2.5		5		1.47		2		13.53		1.35		2		1.09		2		0.11		2		12.39

		5		208		L		5		10		1.53		4		12.66		1.27		4		1.07		4		0.11		4		11.79

		5		208		L		10		24.5		1.53		10		7.81		0.78		10		0.66		10		0.07		10		11.92

		5		208		L		25		50		1.65		20		1.39		0.14		20		0.15		20		0.01		20		9.58

		5		208		L		50		100		1.62		40		1.04		0.10		40		0.14		40		0.01		40		7.43

		5		316		L		0		2.5		1.47		1		15.94		1.59		1		1.42		1		0.14		1		11.20

		5		316		L		2.5		5		1.36		2		15.41		1.54		2		1.40		2		0.14		2		11.00

		5		316		L		5		10		1.46		4		16.18		1.62		4		1.37		4		0.14		4		11.85

		5		316		L		10		25		1.41		10		10.60		1.06		10		0.99		10		0.10		10		10.75

		5		316		L		25		50		1.50		20		1.63		0.16		20		0.23		20		0.02		20		7.00

		5		316		L		50		100		1.46		40		0.76		0.08		40		0.18		40		0.02		40		4.19

		5		317		L		0		2.5		1.46		1		18.59		1.86		1		1.72		1		0.17		1		10.82

		5		317		L		2.5		5		1.39		2		17.35		1.73		2		1.63		2		0.16		2		10.64

		5		317		L		5		10		1.38		4		16.84		1.68		4		1.49		4		0.15		4		11.28

		5		317		M		10		25		1.43		10		12.71		1.27		10		0.78		10		0.08		10		16.23

		5		317		L		25		50		1.50		20		2.03		0.20		20		0.36		20		0.04		20		5.65

		5		317		L		50		100		1.59		40		0.58		0.06		40		0.19		40		0.02		40		3.14

		5		416		L		0		2.5		1.20		1		14.15		1.41		1		1.36		1		0.14		1		10.44

		5		416		L		2.5		5		1.18		2		20.68		2.07		2		1.84		2		0.18		2		11.26

		5		416		L		5		10		1.37		4		15.20		1.52		4		1.43		4		0.14		4		10.62

		5		416		L		10		25		1.37		10		14.18		1.42		10		1.33		10		0.13		10		10.69

		5		416		L		25		50		1.49		20		2.72		0.27		20		0.36		20		0.04		20		7.67

		5		416		L		50		100		1.62		40		0.60		0.06		40		0.17		40		0.02		40		3.44

		6		113		L		0		2.5		1.46		1		15.81		1.58		1		1.45		1		0.14		1		10.91

		6		113		L		2.5		5		1.53		2		16.26		1.63		2		1.42		2		0.14		2		11.42

		6		113		L		5		10		1.35		4		14.82		1.48		4		1.35		4		0.14		4		10.94

		6		113		L		10		25		1.55		10		11.30		1.13		10		1.02		10		0.10		10		11.08

		6		113		L		25		50		1.55		20		2.16		0.22		20		0.31		20		0.03		20		6.91

		6		113		L		50		100		1.54		40		1.10		0.11		40		0.24		40		0.02		40		4.66

		6		114		L		0		2.5		1.39		1		14.02		1.40		1		1.13		1		0.11		1		12.45

		6		114		L		2.5		5		1.35		2		12.63		1.26		2		1.38		2		0.14		2		9.15

		6		114		L		5		10		1.32		4		12.38		1.24		4		1.41		4		0.14		4		8.79

		6		114		L		10		25		1.40		10		11.34		1.13		10		1.34		10		0.13		10		8.48

		6		114		L		25		50		1.52		20		2.03		0.20		20		0.44		20		0.04		20		4.58

		6		114		L		50		100		1.52		40		1.31		0.13		40		0.32		40		0.03		40		4.05

		6		115		L		0		2.5		1.82		1		16.20		1.62		1		1.48		1		0.15		1		10.98

		6		115				2.5		5		1.38		2		14.64		1.46		2		1.50		2		0.15		2		9.79

		6		115		L		5		10		1.28		4		16.51		1.65		4		1.63		4		0.16		4		10.12

		6		115		M		10		25		1.43		10		12.70		1.27		10		1.22		10		0.12		10		10.39

		6		115		M		25		50		1.59		20		2.20		0.22		20		0.29		20		0.03		20		7.53

		6		115		M		50		100		1.60		40		1.17		0.12		40		0.20		40		0.02		40		5.77

		6		209		L		0		2.5		1.36		1		18.85		1.88		1		1.82		1		0.18		1		10.38

		6		209		L		2.5		5		1.46		2		19.30		1.93		2		1.86		2		0.19		2		10.40

		6		209		L		5		10		1.50		4		18.25		1.82		4		1.73		4		0.17		4		10.55

		6		209		L		10		25		1.48		10		14.32		1.43		10		1.41		10		0.14		10		10.16

		6		209		L		25		50		1.64		20		1.57		0.16		20		0.22		20		0.02		20		7.04

		6		209		L		50		100		1.58		40		1.03		0.10		40		0.17		40		0.02		40		5.95

		6		210		L		0		2.5		1.36		1		19.46		1.95		1		1.90		1		0.19		1		10.23

		6		210		L		2.5		5		1.49		2		19.42		1.94		2		1.93		2		0.19		2		10.07

		6		210		L		5		10		1.38		4		16.54		1.65		4		1.60		4		0.16		4		10.33

		6		210		L		10		25		1.49		10		10.29		1.03		10		1.06		10		0.11		10		9.71

		6		210		L		25		50		1.62		20		1.29		0.13		20		0.19		20		0.02		20		6.85

		6		210		L		50		100		1.57		40		0.95		0.09		40		0.16		40		0.02		40		5.80

		6		211		L		0		2.5		1.34		1		20.01		2.00		1		1.85		1		0.18		1		10.84

		6		211		L		2.5		5		1.38		2		18.34		1.83		2		1.71		2		0.17		2		10.71

		6		211		L		5		10		1.46		4		15.48		1.55		4		1.53		4		0.15		4		10.13

		6		211		L		10		25		1.56		10		4.65		0.47		10		0.49		10		0.05		10		9.52

		6		211		L		25		50		1.56		20		1.64		0.16		20		0.19		20		0.02		20		8.64

		6		211		L		50		100		1.52		40		1.16		0.12		40		0.22		40		0.02		40		5.33

		6		302		L		0		2.5		1.32		1		17.82		1.78		1		1.67		1		0.17		1		10.67

		6		302		L		2.5		5		1.41		2		18.22		1.82		2		1.80		2		0.18		2		10.12

		6		302		L		5		10		1.19		4		19.78		1.98		4		1.79		4		0.18		4		11.05

		6		302		M		10		25		1.30		10		11.50		1.15		10		1.10		10		0.11		10		10.43

		6		302		M		25		50		1.45		20		3.07		0.31		20		0.36		20		0.04		20		8.45

		6		302		L		50		100		1.37		40		0.62		0.06		40		0.19		40		0.02		40		3.37

		6		303				0		2.5		1.43		1		17.95		1.79		1		1.67		1		0.17		1		10.76

		6		303		L		2.5		5		1.50		2		14.46		1.45		2		1.41		2		0.14		2		10.29

		6		303		L		5		10		1.35		4		14.76		1.48		4		1.41		4		0.14		4		10.49

		6		303		L		10		25		1.28		10		14.09		1.41		10		1.35		10		0.13		10		10.44

		6		303		M		25		50		1.32		20		2.179		0.22		20		0.257		20		0.03		20		8.48

		6		303		L		50		100		1.36		40		0.91		0.09		40		0.36		40		0.04		40		2.56

		6		409		L		0		2.5		1.26		1		17.47		1.75		1		1.70		1		0.17		1		10.30

		6		409		L		2.5		5		1.31		2		17.38		1.74		2		1.71		2		0.17		2		10.15

		6		409		L		5		10		1.15		4		18.00		1.80		4		1.62		4		0.16		4		11.13

		6		409		L		10		25		1.22		10		13.40		1.34		10		1.31		10		0.13		10		10.24

		6		409		L		25		50		1.38		20		4.11		0.41		20		0.46		20		0.05		20		8.87

		6		409		L		50		100		1.33		40		0.88		0.09		40		0.24		40		0.02		40		3.69

		6		410		L		0		2.5		1.33		1		16.91		1.69		1		1.81		1		0.18		1		9.32

		6		410		L		2.5		5		1.34		2		15.46		1.55		2		1.62		2		0.16		2		9.52

		6		410		L		5		10		1.38		4		15.41		1.54		4		1.54		4		0.15		4		10.01

		6		410		L		10		25		1.30		10		8.78		0.88		10		1.08		10		0.11		10		8.14

		6		410		L		25		50		1.36		20		2.38		0.24		20		0.31		20		0.03		20		7.75

		6		410		L		50		100		1.41		40		0.79		0.08		40		0.21		40		0.02		40		3.67

		6		411		L		0		2.5		1.62		1		16.58		1.66		1		1.64		1		0.16		1		10.11

		6		411		L		2.5		5		1.31		2		17.37		1.74		2		1.68		2		0.17		2		10.35

		6		411		L		5		10		1.30		4		16.80		1.68		4		1.61		4		0.16		4		10.45

		6		411		L		10		25		1.23		10		10.99		1.10		10		1.08		10		0.11		10		10.18

		6		411		L		25		50		1.31		20		1.61		0.16		20		0.22		20		0.02		20		7.34

		6		411		L		50		100		1.39		40		0.74		0.07		40		0.15		40		0.01		40		5.00

		7		107		L		0		2.5		1.40		1		19.15		1.91		1		1.71		1		0.17		1		11.23

		7		107		L		2.5		5		1.52		2		13.00		1.30		2		1.30		2		0.13		2		10.02

		7		107		L		5		10		1.37		4		12.34		1.23		4		1.18		4		0.12		4		10.42

		7		107		L		10		25		1.32		10		9.91		0.99		10		0.96		10		0.10		10		10.38

		7		107		M		25		50		1.49		20		1.96		0.20		20		0.23		20		0.02		20		8.38

		7		107		L		50		100		1.57		40		1.19		0.12		40		0.20		40		0.02		40		5.92

		7		108		L		0		2.5		1.44		1		11.38		1.14		1		1.17		1		0.12		1		9.73

		7		108		L		2.5		5		1.59		2		13.19		1.32		2		1.22		2		0.12		2		10.78

		7		108		L		5		10		1.42		4		12.12		1.21		4		1.18		4		0.12		4		10.27

		7		108		L		10		25		1.38		10		10.05		1.01		10		0.98		10		0.10		10		10.28

		7		108		M		25		50		1.54		20		1.06		0.11		20		0.22		20		0.02		20		4.92

		7		108		L		50		100		1.61		40		0.70		0.07		40		0.19		40		0.02		40		3.59

		7		111		R		0		2.5		1.45		1		13.90		1.39		1		1.31		1		0.13		1		10.58

		7		111		R		2.5		5		1.52		2		14.50		1.45		2		1.33		2		0.13		2		10.92

		7		111		R		5		10		1.41		4		14.39		1.44		4		1.37		4		0.14		4		10.47

		7		111		R		10		25		1.38		10		8.27		0.83		10		0.83		10		0.08		10		9.97

		7		111		R		25		50		1.70		20		1.45		0.15		20		0.19		20		0.02		20		7.78

		7		111		R		50		100		1.67		40		0.69		0.07		40		0.18		40		0.02		40		3.83

		7		203		L		0		2.5		1.38		1		13.82		1.38		1		1.45		1		0.15		1		9.53

		7		203		L		2.5		5		1.42		2		14.51		1.45		2		1.47		2		0.15		2		9.87

		7		203		L		5		10		1.46		4		13.46		1.35		4		1.39		4		0.14		4		9.69

		7		203		L		10		25		1.48		10		13.60		1.36		10		1.31		10		0.13		10		10.41

		7		203		L		25		50		1.62		20		2.20		0.22		20		0.27		20		0.03		20		8.05

		7		203		L		50		100		1.65		40		0.84		0.08		40		0.18		40		0.02		40		4.66

		7		204		L		0		2.5		1.47		1		30.12		3.01		1		2.84		1		0.28		1		10.61

		7		204		L		2.5		5		1.54		2		16.37		1.64		2		1.65		2		0.17		2		9.92

		7		204		L		5		10		1.63		4		16.31		1.63		4		1.59		4		0.16		4		10.27

		7		204		M		10		25		1.41		10		11.07		1.11		10		1.12		10		0.11		10		9.89

		7		204		L		25		50		1.59		20		2.04		0.20		20		0.27		20		0.03		20		7.61

		7		204		L		50		98		1.57		40		0.67		0.07		40		0.17		40		0.02		40		3.96

		7		309		L		0		2.5		1.55		1		14.36		1.44		1		1.42		1		0.14		1		10.08

		7		309		L		2.5		5		1.24		2		13.70		1.37		2		1.34		2		0.13		2		10.22

		7		309		L		5		10		1.43		4		13.78		1.38		4		1.33		4		0.13		4		10.37

		7		309		L		10		25		1.36		10		9.59		0.96		10		0.94		10		0.09		10		10.26

		7		309		L		25		50		1.49		20		1.83		0.18		20		0.33		20		0.03		20		5.63

		7		309		L		50		100		1.56		40		0.89		0.09		40		0.26		40		0.03		40		3.46

		7		311		L		0		2.5		1.31		1		16.62		1.66		1		1.69		1		0.17		1		9.82

		7		311		L		2.5		5		1.31		2		15.99		1.60		2		1.55		2		0.15		2		10.33

		7		311		L		5		10		1.38		4		15.08		1.51		4		1.44		4		0.14		4		10.49

		7		311		L		10		25		1.42		10		13.54		1.35		10		1.27		10		0.13		10		10.70

		7		311		M		25		50		1.56		20		2.72		0.27		20		0.31		20		0.03		20		8.90

		7		311		L		50		100		1.62		40		0.90		0.09		40		0.29		40		0.03		40		3.09

		7		413		L		0		2.5		1.33		1		21.59		2.16		1		2.03		1		0.20		1		10.66

		7		413		L		2.5		5		1.51		2		16.74		1.67		2		1.59		2		0.16		2		10.54

		7		413		L		5		10		1.42		4		15.18		1.52		4		1.42		4		0.14		4		10.70

		7		413		L		10		25		1.47		10		9.99		1.00		10		1.00		10		0.10		10		10.00

		7		413		L		25		50		1.46		20		2.72		0.27		20		0.42		20		0.04		20		6.46

		7		413		L		50		100		1.50		40		0.78		0.08		40		0.27		40		0.03		40		2.84

		7		414		L		0		2.5		1.27		1		16.95		1.70		1		1.56		1		0.16		1		10.88

		7		414		L		2.5		5		1.40		2		15.81		1.58		2		1.50		2		0.15		2		10.56

		7		414		L		5		10		1.54		4		16.35		1.64		4		1.56		4		0.16		4		10.51

		7		414		L		10		25		1.40		10		9.58		0.96		10		0.96		10		0.10		10		9.96

		7		414		L		25		50		1.48		20		2.28		0.23		20		0.35		20		0.03		20		6.53

		7		414		L		50		100		1.59		40		0.35		0.03		40		0.21		40		0.02		40		1.65



:
some missing samples in this group, not found in vials either

:
Duplicates, I can average them or assign them to M or L within the same plot potentially……these are labeled as (1) and (2) so we will average these two

:
there is no duplicate vial … keep this value and use it

:
0-2.5 missing

:
no duplicate vial found for 0-2.5, the sample was run twice on different days but it is not clear why the numbers seem normal on both days ?..... Check the C/N ratio and if it is off you can compare with 113,115,116… it may have been redone b/c the carbon seems low... so we will average them

:
no 0-2.5 , vial is not present

:
rest of subplot is missing, vials are not present
maybe the 0-2.5 belongs to 114 M ?... We will graph this and make a call on what to do with these portions

:
this is the only sample for the right portion of the subplot

:
this is the only sample from the middle portion of the 202 subplot

:
there is only one vial but the sample was run twice on different days

:
there is no vial labeled 10-AP, so the sample is missing

:
there is only one sample but it was run twice

:
25-50 sample is missing

:
one sample exists but was run twice

:
sample was run twice, but vial could not be located… vial has been located, if there are data for sample the vial exists

:
209 R AP-50 , the vial is present but no sample was run according to this data set 209 R 50-100 is missing from the data set and from the box of vials… we will run this sample

:
samples run twice on different days, only one sample is present in the vial box

:
0-2.5 sample is missing in data set and in vial box

:
these vials exist in duplicate, one of them could belong to another plot ???...average these

:
this vial is not found in the vial box,

:
there is only one 10-25 vial in the vial box, the sample was run twice on different days

:
there is no 25-50 sample present in the vial box

:
there is a vial in the vial box labeld 213 AC 10-25 but it is not shown in the data set

:
samples were rerun due to apparent errors during the run, no duplicates are present in the vial box

:
sample was rerun several times, there are no duplicates of it in the vial box

:
only two samples present from this portion of the subplot

:
many missing samples in this set, the sample table matches what is in the vial box

:
only sample from 301 L present

:
The 302-AL 2.5-5 vial is labeled extra but there is only one vial.. This is not really an extra..

:
same vial as 302 L above… the 302 L sample above will be moved to the removed list b/c the numbers are so low

:
one of these two samples (5-10) must be mislabled because only one vial is present in the vial box 25-50 is missing so it may be that… we will average these two

:
some of these samples do not belong

:
50-100 is missing from this set, it may be mislabeled as something else like AP-50 ??? There is a vial labeled 303 AR 50-100 labeled as an extra … it should be analyzed… we will not analyze it since we have data for it

:
there is no vial present in the vial box… sample was found labeled as an extra..so it is not an extra

:
only found a vial labeled as 304 L 0-2.5 in the extras

:
no 50-100 in sample table or vial box

:
2.5-5 is missing in the table and vial box, although there are duplicates in 305 M

:
was originally labeled as 50-10

:
there is only vial in the vial box

:
either 10-25 or 10-AP does not belong in the vial box it looks as if the 10-25 belongs to the M sample…still need to resolve this

:
306 AC 5-10 is present in the vial boxbut not in the  sample table

:
306 AC 10-25 is present in the vial box but not in the sample table

:
samples not listed in sample table do not appear in vial box either

:
25-50 sample missing in vial box as well

:
vial was only found labeled as an extra

:
AP-50 is not found in vial box

:
this looks more like it is labeled 315 AC in the vial box, also does not fit this set

:
this does not fit either but is clearly labeled in the vial box

:
vial is found labeled as an extra

:
25-50 is also missing in vial box

:
2.5-5 is missing

:
406 L 25-50 is missing in the sample table but is present in the vial box

:
5-10 is missing from the sample table but it is present in the vial box

:
25-AP is missing in the sample table but present in the vial box

:
0-2.5 and 2.5-5 are missing in the sample table but present in the vial box

:
0-2.5 is missing in the sample table but present in the vial box

:
this vial is also labeled as 10-25/AP, also a vial is missing it should be 25-AP ?

:
this sample exists twice in the sample table and is duplicated in the vial box maybe one of them is actually 0-2.5

:
there is not duplicates of 0-2.5 in the vial box, and 2.5-5 is present in the vial box eventhough it is missing in the sample table

:
25-50 is missing from the sample table and the vial box

:
this is the only sample from this subplot maybe it belongs to another plot ?... For solution see above comment

:
one sample run on different days

:
one sample run twice

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
there is a 302 AR 0-2.5 labeled as an extra

:
there is a vial labeled 304 AC 2.5-5 as an extra

:
this is strange that the 3 same samples were run on the same day… it is doubtful … it looks more like a mislabeling issue… also there is a vial labeled as 305 AC 2.5-5 as an extra….average these

:
315 AC 5-10 found labeled as an extra as well

:
this was averaged with 101 M 10-25 b/c 101 M was labeled as 101 AC 10-25 (L)

:
another run of this sample is in the removed samples sheet b/c the numbers were very low

:
very small numbers

:
AP depth is listed as 24
measured the Ap depth in the field and it was 17

:
AP depth is listed as 36

:
no AP depth recorded for this whole plot, measured AP depth and it was 18

:
AP depth is listed as 28

:
AP is listed as 22

:
no Ap depths for 201 or 202

:
no AP depth

:
no Ap depth listed

:
the Ap depth of 27 does not fit for these cells

:
no Ap depth for these cells

:
no AP depth

:
no AP depth for any of 308

:
no AP depths for 310

:
no AP depth for M and R samples

measured AP depth at 36

:
no AP depths for 312

measured AP depth at 26

:
Ap depth is 24 so something is wrong here… we need to maybe throw out one of the samples

:
Ap depth is listed as 32.5,  I remeasured it at 34

:
Ap depth is listed as 20, so it does not fit…we should probably throw out the samples that have Ap measurements

:

:
no Ap depth for 401 and 403

:
no Ap depth 411 R

:
no Ap depths for 412

:
no Ap depths for 415

:
no Ap depths for 417

:
measured AP depth and it was 21

:
measured AP depth at 16

:
measured AP depth at 16

:
measured AP depth at 28

:

:
Ap depth is measured at 25

:
Ap depth is listed as 17

:
Ap depth is listed as 19

:
sample was run twice on 2 different days

:
this was averaged with 101 M 10-25 b/c 101 M was labeled as 101 AC 10-25 (L)

:
AP depth is listed as 36

:
AP depth is listed as 24
measured the Ap depth in the field and it was 17

:
no AP depth recorded for this whole plot, measured AP depth and it was 18

:
measured AP depth and it was 21

:
AP depth is listed as 28

:
some missing samples in this group, not found in vials either

:
AP is listed as 22

:
Duplicates, I can average them or assign them to M or L within the same plot potentially……these are labeled as (1) and (2) so we will average these two

:
there is no duplicate vial … keep this value and use it

:
0-2.5 missing

:
no duplicate vial found for 0-2.5, the sample was run twice on different days but it is not clear why the numbers seem normal on both days ?..... Check the C/N ratio and if it is off you can compare with 113,115,116… it may have been redone b/c the carbon seems low... so we will average them

:
no 0-2.5 , vial is not present

:
rest of subplot is missing, vials are not present
maybe the 0-2.5 belongs to 114 M ?... We will graph this and make a call on what to do with these portions

:
this is the only sample from this subplot maybe it belongs to another plot ?... For solution see above comment

:
no Ap depths for 201 or 202

:
this is the only sample for the right portion of the subplot

:
this is the only sample from the middle portion of the 202 subplot

:
there is no vial labeled 10-AP, so the sample is missing

:
there is only one vial but the sample was run twice on different days

:
there is only one sample but it was run twice

:
25-50 sample is missing

:
one sample exists but was run twice

:
sample was run twice, but vial could not be located… vial has been located, if there are data for sample the vial exists

:
209 R AP-50 , the vial is present but no sample was run according to this data set 209 R 50-100 is missing from the data set and from the box of vials… we will run this sample

:
samples run twice on different days, only one sample is present in the vial box

:
0-2.5 sample is missing in data set and in vial box

:
these vials exist in duplicate, one of them could belong to another plot ???...average these

:
this vial is not found in the vial box,

:
there is a vial in the vial box labeld 213 AC 10-25 but it is not shown in the data set

:
there is only one 10-25 vial in the vial box, the sample was run twice on different days

:
there is no 25-50 sample present in the vial box

:
samples were rerun due to apparent errors during the run, no duplicates are present in the vial box

:
sample was rerun several times, there are no duplicates of it in the vial box

:
another run of this sample is in the removed samples sheet b/c the numbers were very low

:
no AP depth

:
only two samples present from this portion of the subplot

:
many missing samples in this set, the sample table matches what is in the vial box

:
only sample from 301 L present

:
same vial as 302 L above… the 302 L sample above will be moved to the removed list b/c the numbers are so low

:
there is a 302 AR 0-2.5 labeled as an extra

:
The 302-AL 2.5-5 vial is labeled extra but there is only one vial.. This is not really an extra..

:
no Ap depth listed

:
one sample run on different days

:
one of these two samples (5-10) must be mislabled because only one vial is present in the vial box 25-50 is missing so it may be that… we will average these two

:
the Ap depth of 27 does not fit for these cells

:
some of these samples do not belong

:
50-100 is missing from this set, it may be mislabeled as something else like AP-50 ??? There is a vial labeled 303 AR 50-100 labeled as an extra … it should be analyzed… we will not analyze it since we have data for it

:
there is no vial present in the vial box… sample was found labeled as an extra..so it is not an extra

:
only found a vial labeled as 304 L 0-2.5 in the extras

:
there is a vial labeled 304 AC 2.5-5 as an extra

:
one sample run twice

:
no Ap depth for these cells

:
no 50-100 in sample table or vial box

:
this is strange that the 3 same samples were run on the same day… it is doubtful … it looks more like a mislabeling issue… also there is a vial labeled as 305 AC 2.5-5 as an extra….average these

:
2.5-5 is missing in the table and vial box, although there are duplicates in 305 M

:
was originally labeled as 50-10

:
sample was run twice on 2 different days

:
samples not listed in sample table do not appear in vial box either

:
306 AC 5-10 is present in the vial boxbut not in the  sample table

:
there is only vial in the vial box

:
either 10-25 or 10-AP does not belong in the vial box it looks as if the 10-25 belongs to the M sample…still need to resolve this

:
no AP depth

:
306 AC 10-25 is present in the vial box but not in the sample table

:
no AP depth for any of 308

:
very small numbers

:
measured AP depth at 16

:
measured AP depth at 16

:
no AP depths for 310

:
25-50 sample missing in vial box as well

:
vial was only found labeled as an extra

:
no AP depth for M and R samples

measured AP depth at 36

:
AP-50 is not found in vial box

:
no AP depths for 312

measured AP depth at 26

:
measured AP depth at 28

:
vial is found labeled as an extra

:
315 AC 5-10 found labeled as an extra as well

:
this looks more like it is labeled 315 AC in the vial box, also does not fit this set

:
Ap depth is 24 so something is wrong here… we need to maybe throw out one of the samples

:
this does not fit either but is clearly labeled in the vial box

:
25-50 is also missing in vial box

:
Ap depth is listed as 32.5,  I remeasured it at 34

:
sample was run twice on 2 different days

:
Ap depth is listed as 20, so it does not fit…we should probably throw out the samples that have Ap measurements

:

:
no Ap depth for 401 and 403

:

:
Ap depth is measured at 25

:
2.5-5 is missing

:
Ap depth is listed as 17

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
5-10 is missing from the sample table but it is present in the vial box

:
406 L 25-50 is missing in the sample table but is present in the vial box

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
25-AP is missing in the sample table but present in the vial box

:
0-2.5 is missing in the sample table but present in the vial box

:
0-2.5 and 2.5-5 are missing in the sample table but present in the vial box

:
this vial is also labeled as 10-25/AP, also a vial is missing it should be 25-AP ?

:
no Ap depth 411 R

:
no Ap depths for 412

:
no Ap depths for 415

:
Ap depth is listed as 19

:
there is not duplicates of 0-2.5 in the vial box, and 2.5-5 is present in the vial box eventhough it is missing in the sample table

:
this sample exists twice in the sample table and is duplicated in the vial box maybe one of them is actually 0-2.5

:
no Ap depths for 417

:
25-50 is missing from the sample table and the vial box

:
one sample run twice

:
either 10-25 or 10-AP does not belong in the vial box it looks as if the 10-25 belongs to the M sample…still need to resolve this

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
see Org6 data July 08 for calculations of BD,C,N

:
see Org6 data July 08 for calculations for this depth

:
see Org6 data July 08 for calculations for this depth

:
see Org6 data July 08 for calculations for this depth



Individual plots

		



Depth (inches)

Soil Carbon (%)

Depth (inches)

NT Plot 103



Treatment means

		

																																				Block means																								Treatment means																																																																								C %												C %		depth in m, midpoint										C %		depth in inches														g C m-2		depths in inches										kg C m-3		Depths in m										kg C m-3		Depths in inches

		System		Plot		Subplot		LL		UL		Bulk density		gC/kg soil		C %		Depth (inches)		gN/kg soil		N%		C:N				System		Plot		LL		UL		Bulk density (g cm-3 or Mg m-3)		gC/kg soil		C %		gN/kg soil		N%		C:N		g C m-2		g N m-2		kg C m-3		kg N m-3				System		Plot		LL		UL		Bulk density		gC/kg soil		C %		gN/kg soil		N%		C:N		g C m-2		g N m-2		kg C m-3		kg N m-3		SE BD		SE C g/kg		SE C%		SE N g/kg		SE N%		SE C:N		SE g C m-2		SE g N m-2		SE kg C m-3		SE kg N m-3				System		LL		UL		Bulk density		No-Till		Chisel-Till		Organic 2-year		Organic 3-year		Organic 6-year		gC/kg soil		C %		Depth (inches)				No-Till		Chisel-Till		Organic 2-year		Organic 3-year		Organic 6-year				No-Till		Chisel-Till		Organic 2-year		Organic 3-year		Organic 6-year				Organic 2-year		Organic 3-year		Organic 6-year				gN/kg soil		N%		C:N				No-Till		Chisel-Till		Organic 2-year		Organic 3-year		Organic 6-year				No-Till		Chisel-Till		Organic 2-year		Organic 3-year		Organic 6-year				No-Till		Chisel-Till		Organic 2-year		Organic 3-year		Organic 6-year		g N m-2		No-Till		Chisel-Till		Organic 2-year		Organic 3-year		Organic 6-year		SE BD		SE C g/kg		SE C%		SE N g/kg		SE N%		SE C:N		SE g C m-2		SE g N m-2		SE kg C m-3		SE kg N m-3

		1		103		L		0		2.5		1.44		21.42		2.14		1		2.14		0.21		10.00				1		103		0		2.5		1.36		21.67		2.17		2.09		0.21		10.40		736		74		29.5		2.83				1		103		0		2.5		1.25		21.95		2.20		2.10		0.21		10.47		684		68		27.4		2.62		0.04		0.94		0.09		0.13		0.01		0.21		31		3		1.22		0.16				1		0		2.5		1.25		1										21.95		2.20		1		2.20		1										2.20		0.013										2.20								0		2.10		0.21		10.47		684		1										27.4		0.013										27.4		0.5										68		1										0.04		0.94		0.09		0.13		0.01		0.21		31		3		1.22		0.16

		1		103		L		2.5		5		1.53		15.56		1.56		2		1.57		0.16		9.90				1		103		2.5		5		1.59		15.49		1.55		1.53		0.15		10.15		615		61		24.6		2.42				1		103		2.5		5		1.40		19.22		1.92		1.86		0.19		10.33		665		66		26.6		2.57		0.06		1.35		0.14		0.12		0.01		0.13		21		2		0.86		0.06				1		2.5		5		1.40		2										19.22		1.92		2		1.92		2										1.92		0.038										1.92										1.86		0.19		10.33		665		2										26.6		0.038										26.6		2										66		2										0.06		1.35		0.14		0.12		0.01		0.13		21		2		0.86		0.06

		1		103		L		5		10		1.46		12.05		1.20		4		1.15		0.11		10.50				1		103		5		10		1.51		11.16		1.12		1.07		0.11		10.39		845		84		16.9		1.62				1		103		5		10		1.31		14.22		1.42		1.39		0.14		10.24		923		92		18.5		1.81		0.07		1.14		0.11		0.11		0.01		0.18		33		3		0.66		0.07				1		5		10		1.31		4										14.22		1.42		4		1.42		4										1.42		0.075										1.42										1.39		0.14		10.24		923		4										18.5		0.075										18.5		3										92		4										0.07		1.14		0.11		0.11		0.01		0.18		33		3		0.66		0.07

		1		103		L		10		25		1.41		9.40		0.94		10		0.82		0.08		11.47				1		103		10		25		1.41		9.49		0.95		0.86		0.09		11.01		2002		200		13.3		1.22				1		103		10		25		1.26		9.84		0.98		0.94		0.09		10.46		1854		185		12.4		1.17		0.05		0.38		0.04		0.04		0.00		0.26		71		7		0.47		0.03				1		10		25		1.26		10										9.84		0.98		10		0.98		10										0.98		0.175										0.98										0.94		0.09		10.46		1854		10										12.4		0.175										12.4		7										185		10										0.05		0.38		0.04		0.04		0.00		0.26		71		7		0.47		0.03

		1		103		L		25		50		1.42		2.16		0.22		20		0.26		0.03		8.37				1		103		25		50		1.47		2.05		0.21		0.25		0.03		8.06		757		76		3.0		0.38				1		103		25		50		1.37		2.18		0.22		0.30		0.03		7.42		669		67		3.0		0.41		0.04		0.09		0.01		0.02		0.00		0.31		69		7		0.07		0.02				1		25		50		1.37		20										3.19		0.32		20		0.32		20										0.32		0.375										0.32										0.38		0.04		7.85		669		20										2.7		0.375										2.7		15										67		20										0.04		1.07		0.11		0.10		0.01		0.42		69		7		0.07		0.02

		1		103		L		50		100		1.60		1.19		0.12		40		0.27		0.03		4.39				1		103		50		100		1.56		1.14		0.11		0.24		0.02		4.84		888		89		1.8		0.37				1		103		50		100		1.40		1.08		0.11		0.22		0.02		4.98		756		76		1.5		0.31		0.06		0.07		0.01		0.02		0.00		0.18		60		6		0.12		0.03				1		50		100		1.40		40										1.08		0.11		40		0.11		40										0.11		0.750										0.11										0.22		0.02		4.98		756		40										1.5		0.750										1.5		30										76		40										0.06		0.07		0.01		0.02		0.00		0.18		60		6		0.12		0.03

		1		104		L		0		2.5		1.28		21.92		2.19		1		2.03		0.20		10.81				1		104		0		2.5																								1		104		0		2.5																																												2		0		2.5		1.35				1								16.11		1.61		1		1.61				1								1.61				0.013								1.61										1.52		0.15		10.58		542				1								21.7				0.013								21.7				0.5								54				1								0.05		1.31		0.13		0.10		0.01		0.15		26		3		1.05		0.08

		1		104		L		2.5		5		1.64		15.43		1.54		2		1.49		0.15		10.39				1		104		2.5		5																								1		104		2.5		5																																												2		2.5		5		1.40				2								16.09		1.61		2		1.61				2								1.61				0.038								1.61										1.52		0.15		10.56		564				2								22.6				0.038								22.6				2								56				2								0.06		1.27		0.13		0.12		0.01		0.12		32		3		1.28		0.13

		1		104		L		5		10		1.57		10.28		1.03		4		1.00		0.10		10.29				1		104		5		10																								1		104		5		10																																												2		5		10		1.32				4								15.18		1.52		4		1.52				4								1.52				0.075								1.52										1.45		0.15		10.43		1000				4								20.0				0.075								20.0				3								100				4								0.09		1.21		0.12		0.11		0.01		0.16		16		2		0.31		0.04

		1		104		L		10		23.5		1.40		9.58		0.96		10		0.91		0.09		10.55				1		104		10		23.5																								1		104		10		23.5																																												2		10		25		1.34				10								8.79		0.88		10		0.88				10								0.88				0.175								0.88										0.87		0.09		10.05		1772				10								11.8				0.175								13.1				7								177				10								0.05		0.44		0.04		0.03		0.00		0.13		25		2		0.16		0.01

		1		104		L		25		50		1.53		1.95		0.19		20		0.25		0.03		7.75				1		104		25		50																								1		104		25		50																																												2		25		50		1.46				20								1.92		0.19		20		0.19				20								0.19				0.375								0.19										0.26		0.03		8.42		699				20								2.8				0.375								2.8				15								70				20								0.05		0.12		0.01		0.03		0.00		1.86		59		6		0.24		0.04

		1		104		L		50		100		1.52		1.09		0.11		40		0.21		0.02		5.30				1		104		50		100																								1		104		50		100																																												2		50		100		1.48				40								0.89		0.09		40		0.09				40								0.09				0.750								0.09										0.19		0.02		4.88		658				40								1.3				0.750								1.3				30								66				40								0.05		0.10		0.01		0.02		0.00		0.71		65		6		0.13		0.02

		1		117		L		0		2.5		1.33		18.97		1.90		1		1.74		0.17		10.93				1		117		0		2.5																								1		117		0		2.5																																												5		0		2.5		1.38						1						14.77		1.48		1		1.48						1						1.48						0.013						1.48		1								1.33		0.13		11.24		509						1						20.4						0.013						20.4						0.5						51						1						0.07		1.02		0.10		0.10		0.01		0.33		54		5		2.15		0.19

		1		117		L		2.5		5		1.35		15.04		1.50		2		1.46		0.15		10.27				1		117		2.5		5																								1		117		2.5		5																																												5		2.5		5		1.38						2						15.80		1.58		2		1.58						2						1.58						0.038						1.58		2								1.43		0.14		11.10		545						2						21.8						0.038						21.8						2						55						2						0.07		1.86		0.19		0.16		0.02		0.10		34		3		1.35		0.12

		1		117		L		5		10		1.34		12.43		1.24		4		1.21		0.12		10.31				1		117		5		10																								1		117		5		10																																												5		5		10		1.42						4						14.31		1.43		4		1.43						4						1.43						0.075						1.43		4								1.29		0.13		11.16		1014						4						20.3						0.075						20.3						3						101						4						0.02		1.10		0.11		0.10		0.01		0.20		78		8		1.55		0.14

		1		117		L		10		25		1.49		7.20		0.72		10		0.77		0.08		9.40				1		117		10		25																								1		117		10		25																																												5		10		25		1.44						10						11.07		1.11		10		1.11						10						1.11						0.175						1.11		10								0.97		0.10		11.63		2394						10						16.0						0.175						16.0						7						239						10						0.03		1.20		0.12		0.12		0.01		0.64		205		20		1.36		0.14

		1		117		L		25		50		1.58		1.20		0.12		20		0.27		0.03		4.40				1		117		25		50																								1		117		25		50																																												5		25		50		1.56						20						1.82		0.18		20		0.18						20						0.18						0.375						0.18		20								0.25		0.02		7.62		708						20						2.8						0.375						2.8						15						71						20						0.04		0.32		0.03		0.05		0.00		0.55		111		11		0.44		0.06

		1		117		L		50		100		1.59		0.38		0.04		40		0.22		0.02		1.75				1		117		50		100																								1		117		50		100																																												5		50		100		1.60						40						0.77		0.08		40		0.08						40						0.08						0.750						0.08		40								0.16		0.02		5.12		613						40						1.2						0.750						1.2						30						61						40						0.03		0.08		0.01		0.01		0.00		0.95		68		7		0.14		0.02

		1		215		L		0		2.5		1.15		20.78		2.08		1		1.95		0.19		10.67				1		215		0		2.5																								1		215		0		2.5																																												6		0		2.5		1.42								1				17.41		1.74		1		1.74								1				1.74								0.013				1.74				1						1.65		0.16		10.64		619								1				24.8								0.013				24.8								0.5				62								1				0.05		0.86		0.09		0.11		0.01		0.32		14		1		0.56		0.09

		1		215		L		2.5		5		1.26		18.83		1.88		2		1.77		0.18		10.64				1		215		2.5		5																								1		215		2.5		5																																												6		2.5		5		1.41								2				16.65		1.67		2		1.67								2				1.67								0.038				1.67				2						1.63		0.16		10.18		587								2				23.5								0.038				23.5								2				59								2				0.03		0.93		0.09		0.08		0.01		0.08		37		4		1.47		0.13

		1		215		L		5		10		1.25		15.23		1.52		4		1.48		0.15		10.32				1		215		5		10																								1		215		5		10																																												6		5		10		1.33								4				16.33		1.63		4		1.63								4				1.63								0.075				1.63				4						1.57		0.16		10.40		1084								4				21.7								0.075				21.7								3				108								4				0.04		0.60		0.06		0.03		0.00		0.17		52		5		1.05		0.09

		1		215		L		10		25		1.25		10.97		1.10		10		1.01		0.10		10.86				1		215		10		25																								1		215		10		25																																												6		10		25		1.38								10				11.35		1.13		10		1.13								10				1.13								0.175				1.13				10						1.14		0.11		9.93		2342								10				15.6								0.175				15.6								7				234								10				0.06		0.64		0.06		0.05		0.01		0.19		116		12		0.77		0.07

		1		215		L		25		50		1.41		2.90		0.29		20		0.27		0.03		10.86				1		215		25		50																								1		215		25		50																																												6		25		50		1.47								20				2.24		0.22		20		0.22								20				0.22								0.375				0.22				20						0.30		0.03		7.58		825								20				3.3								0.375				3.3								15				83								20				0.06		0.28		0.03		0.03		0.00		0.45		73		7		0.29		0.04

		1		215		L		50		100		1.28		2.09		0.21		40		0.37		0.04		5.71				1		215		50		100																								1		215		50		100																																												6		50		100		1.46								40				0.95		0.10		40		0.10								40				0.10								0.750				0.10				40						0.23		0.02		4.40		696								40				1.4								0.750				1.4								30				70								40				0.05		0.10		0.01		0.02		0.00		0.58		99		10		0.20		0.03

		1		216		L		0		2.5		1.17		21.39		2.14		1		1.98		0.20		10.81				1		216		0		2.5		1.23		19.42		1.94		1.76		0.18		11.07		596		60		23.8		2.16				1		216		0		2.5																																												7		0		2.5		1.39										1		18.00		1.80		1		1.80										1		1.80										0.013		1.80						1				1.73		0.17		10.32		627										1		25.1										0.013		25.1										0.5		63										1		0.03		1.61		0.16		0.16		0.02		0.19		56		6		2.23		0.22

		1		216		L		2.5		5		1.23		18.38		1.84		2		1.78		0.18		10.34				1		216		2.5		5		1.29		21.39		2.14		2.00		0.20		10.67		692		69		27.7		2.58				1		216		2.5		5																																												7		2.5		5		1.44										2		14.91		1.49		2		1.49										2		1.49										0.038		1.49						2				1.45		0.15		10.28		538										2		21.5										0.038		21.5										2		54										2		0.06		0.67		0.07		0.07		0.01		0.14		27		3		1.10		0.11

		1		216		L		5		10		1.14		14.62		1.46		4		1.35		0.14		10.82				1		216		5		10		1.20		16.63		1.66		1.57		0.16		10.64		997		100		19.9		1.88				1		216		5		10																																												7		5		10		1.46										4		14.33		1.43		4		1.43										4		1.43										0.075		1.43						4				1.39		0.14		10.34		1045										4		20.9										0.075		20.9										3		104										4		0.04		0.75		0.08		0.07		0.01		0.13		73		7		1.46		0.15

		1		216		L		10		25		1.17		10.56		1.06		10		0.94		0.09		11.26				1		216		10		25		1.21		10.63		1.06		0.99		0.10		10.81		1925		193		12.8		1.19				1		216		10		25																																												7		10		25		1.41										10		10.92		1.09		10		1.09										10		1.09										0.175		1.09						10				1.06		0.11		10.24		2304										10		15.4										0.175		15.4										7		230										10		0.02		0.62		0.06		0.06		0.01		0.11		149		15		0.99		0.10

		1		216		R		25		50		1.33		2.38		0.24		20		0.34		0.03		7.03				1		216		25		50		1.31		2.38		0.24		0.34		0.03		7.03		465		47		3.1		0.44				1		216		25		50																																												7		25		50		1.53										20		2.10		0.21		20		0.21										20		0.21										0.375		0.21						20				0.30		0.03		7.06		803										20		3.2										0.375		3.2										15		80										20		0.03		0.21		0.02		0.03		0.00		0.31		78		8		0.31		0.05

		1		216		L		50		100		1.30		1.44		0.14		40		0.26		0.03		5.47				1		216		50		100		1.29		1.21		0.12		0.22		0.02		5.44		783		78		1.6		0.29				1		216		50		100																																												7		50		100		1.58										40		0.79		0.08		40		0.08										40		0.08										0.750		0.08						40				0.22		0.02		3.65		623										40		1.2										0.750		1.2										30		62										40		0.01		0.08		0.01		0.02		0.00		0.56		70		7		0.14		0.03

		1		217		L		0		2.5		1.29		17.44		1.74		1		1.54		0.15		11.33				1		217		0		2.5																								1		217		0		2.5

		1		217		L		2.5		5		1.36		24.41		2.44		2		2.22		0.22		11.00				1		217		2.5		5																								1		217		2.5		5

		1		217		L		5		10		1.26		18.63		1.86		4		1.78		0.18		10.46				1		217		5		10																								1		217		5		10

		1		217		L		10		25		1.24		10.70		1.07		10		1.03		0.10		10.35				1		217		10		25																								1		217		10		25

		1		217		L		25		50		1.28		10.42		1.04		20		0.99		0.10		10.54				1		217		25		50																								1		217		25		50

		1		217		M		50		100		1.28		0.99		0.10		40		0.18		0.02		5.40				1		217		50		100																								1		217		50		100

		1		304		L		0		2.5		1.17		26.51		2.65		1		2.45		0.25		10.82				1		304		0		2.5		1.21		23.13		2.31		2.22		0.22		10.35		699		70		28.0		2.69				1		304		0		2.5

		1		304		L		2.5		5		1.32		23.46		2.35		2		2.31		0.23		10.16				1		304		2.5		5		1.35		21.04		2.10		2.03		0.20		10.39		708		71		28.3		2.74				1		304		2.5		5

		1		304		L		5		10		1.26		15.41		1.54		4		1.58		0.16		9.74				1		304		5		10		1.28		14.87		1.49		1.52		0.15		9.80		952		95		19.0		1.94				1		304		5		10

		1		304		L		10		25		1.33		5.76		0.58		10		0.65		0.06		8.92				1		304		10		25		1.25		8.95		0.90		0.87		0.09		9.99		1676		168		11.2		1.09				1		304		10		25

		1		304		L		25		50		1.24		2.03		0.20		20		0.32		0.03		6.26				1		304		25		50		1.32		2.29		0.23		0.34		0.03		6.76		755		76		3.0		0.45				1		304		25		50

		1		304		L		50		100		1.34		0.98		0.10		40		0.23		0.02		4.22				1		304		50		100		1.39		1.09		0.11		0.24		0.02		4.56		754		75		1.5		0.33				1		304		50		100

		1		305		L		0		2.5		1.25		19.75		1.97		1		2.00		0.20		9.88				1		305		0		2.5																								1		305		0		2.5

		1		305				2.5		5		1.37		18.63		1.86		2		1.76		0.18		10.61				1		305		2.5		5																								1		305		2.5		5

		1		305		L		5		10		1.30		14.34		1.43		4		1.45		0.15		9.86				1		305		5		10																								1		305		5		10

		1		305		L		10		25		1.17		12.14		1.21		10		1.10		0.11		11.05				1		305		10		25																								1		305		10		25

		1		305		L		25		50		1.40		2.55		0.25		20		0.35		0.04		7.26				1		305		25		50																								1		305		25		50

		1		305		L		50		100		1.43		1.20		0.12		40		0.24		0.02		4.91				1		305		50		100																								1		305		50		100

		1		306		L		0		2.5		1.08		14.75		1.48		1		1.45		0.15		10.14				1		306		0		2.5																								1		306		0		2.5

		1		306		L		2.5		5		1.24		18.43		1.84		2		1.84		0.18		10.02				1		306		2.5		5																								1		306		2.5		5

		1		306		L		5		10		1.28		16.51		1.65		4		1.67		0.17		9.86				1		306		5		10																								1		306		5		10

		1		306		L		10		25		1.29		9.79		0.98		10		1.01		0.10		9.70				1		306		10		25																								1		306		10		25

		1		306		L		25		50		1.30		2.70		0.27		20		0.36		0.04		7.46				1		306		25		50																								1		306		25		50

		1		306		L		50		100		1.34		1.02		0.10		40		0.29		0.03		3.57				1		306		50		100																								1		306		50		100

		1		407		L		0		2.5		1.14		22.76		2.28		1		2.27		0.23		10.01				1		407		0		2.5		1.20		23.59		2.36		2.34		0.23		10.07		705		71		28.2		2.80				1		407		0		2.5

		1		407		L		2.5		5		1.39		19.18		1.92		2		1.89		0.19		10.16				1		407		2.5		5		1.36		18.93		1.89		1.87		0.19		10.11		644		64		25.8		2.55				1		407		2.5		5

		1		407		L		5		10		1.21		13.82		1.38		4		1.39		0.14		9.92				1		407		5		10		1.27		14.21		1.42		1.40		0.14		10.12		900		90		18.0		1.78				1		407		5		10

		1		407		L		10		25		1.20		10.05		1.00		10		1.00		0.10		10.03				1		407		10		25		1.18		10.26		1.03		1.02		0.10		10.05		1813		181		12.1		1.20				1		407		10		25

		1		407		L		25		50		1.36		1.84		0.18		20		0.22		0.02		8.25				1		407		25		50		1.39		2.01		0.20		0.26		0.03		7.81		697		70		2.8		0.36				1		407		25		50

		1		407		L		50		100		1.35		1.09		0.11		40		0.20		0.02		5.38				1		407		50		100		1.36		0.88		0.09		0.17		0.02		5.05		598		60		1.2		0.23				1		407		50		100

		1		408				0		2.5		1.25		24.41		2.44		1		2.41		0.24		10.13				1		408		0		2.5																								1		408		0		2.5

		1		408				2.5		5		1.33		18.69		1.87		2		1.86		0.19		10.06				1		408		2.5		5																								1		408		2.5		5

		1		408		L		5		10		1.32		14.60		1.46		4		1.42		0.14		10.32				1		408		5		10																								1		408		5		10

		1		408		L		10		25		1.16		10.48		1.05		10		1.04		0.10		10.06				1		408		10		25																								1		408		10		25

		1		408		L		25		50		1.42		2.18		0.22		20		0.30		0.03		7.37				1		408		25		50																								1		408		25		50

		1		408		L		50		100		1.37		0.67		0.07		40		0.14		0.01		4.73				1		408		50		100																								1		408		50		100

		2		101		L		0		2.5		1.65		12.10		1.21		1		1.22		0.12		9.92				2		101		0		2.5		1.49		13.71		1.37		1.34		0.13		10.23		509		51		20.4		1.99				2		101		0		2.5		1.35		16.11		1.61		1.52		0.15		10.58		542		54						0.05		1.31		0.13		0.10		0.01		0.15		26		3		1.05		0.08

		2		101		L		2.5		5		1.55		12.82		1.28		2		1.24		0.12		10.32				2		101		2.5		5		1.53		13.68		1.37		1.33		0.13		10.27		524		52		20.9		2.04				2		101		2.5		5		1.40		16.09		1.61		1.52		0.15		10.56		564		56						0.06		1.27		0.13		0.12		0.01		0.12		32		3		1.28		0.13

		2		101		L		5		10		1.50		11.27		1.13		4		1.17		0.12		9.67				2		101		5		10		1.53		12.61		1.26		1.26		0.13		9.96		966		97		19.3		1.93				2		101		5		10		1.32		15.18		1.52		1.45		0.15		10.43		1000		100						0.09		1.21		0.12		0.11		0.01		0.16		16		2		0.31		0.04

		2		101		L		10		25		1.46		7.18		0.72		10		0.76		0.08		9.45				2		101		10		25		1.48		7.76		0.78		0.80		0.08		9.70		1723		172		11.5		1.18				2		101		10		25		1.34		8.79		0.88		0.87		0.09		10.05		1772		177						0.05		0.44		0.04		0.03		0.00		0.13		25		2		0.16		0.01

		2		101		M		25		50		1.61		1.57		0.16		20		0.23		0.02		6.88				2		101		25		50		1.57		2.00		0.20		0.17		0.02		13.87		786		79		3.1		0.27				2		101		25		50		1.46		1.92		0.19		0.26		0.03		8.42		699		70						0.05		0.12		0.01		0.03		0.00		1.86		59		6		0.24		0.04

		2		101		L		50		100		1.64		0.82		0.08		40		0.17		0.02		4.85				2		101		50		100		1.58		0.98		0.10		0.16		0.02		6.21		774		77		1.5		0.25				2		101		50		100		1.48		0.89		0.09		0.19		0.02		4.88		658		66						0.05		0.10		0.01		0.02		0.00		0.71		65		6		0.13		0.02

		2		102		L		0		2.5		1.32		15.32		1.53		1		1.45		0.15		10.53				2		102		0		2.5																								2		102		0		2.5

		2		102		L		2.5		5		1.51		14.55		1.45		2		1.42		0.14		10.23				2		102		2.5		5																								2		102		2.5		5

		2		102		L		5		10		1.56		13.96		1.40		4		1.36		0.14		10.25				2		102		5		10																								2		102		5		10

		2		102		L		10		25		1.50		8.35		0.84		10		0.84		0.08		9.94				2		102		10		25																								2		102		10		25

		2		102		R		25		50		1.53		2.44		0.24		20		0.12		0.01		20.86				2		102		25		50																								2		102		25		50

		2		102		L		50		100		1.52		1.14		0.11		40		0.15		0.02		7.56				2		102		50		100																								2		102		50		100

		2		116		M		0		2.5		1.27		16.56		1.66		1		1.53		0.15		10.79				2		116		0		2.5																								2		116		0		2.5

		2		116		M		2.5		5		1.42		13.47		1.35		2		1.33		0.13		10.13				2		116		2.5		5																								2		116		2.5		5

		2		116		M		5		10		1.21		10.99		1.10		4		1.10		0.11		9.95				2		116		5		10																								2		116		5		10

		2		116		M		10		25		1.51		6.91		0.69		10		0.74		0.07		9.33				2		116		10		25																								2		116		10		25

		2		116		M		25		50		1.57		0.71		0.07		20		0.22		0.02		3.22				2		116		25		50																								2		116		25		50

		2		116		M		50		100		1.55		0.11		0.01		40		0.16		0.02		0.66				2		116		50		100																								2		116		50		100

		2		212		L		0		2.5		1.33		20.03		2.00		1		1.82		0.18		11.00				2		212		0		2.5		1.24		19.80		1.98		1.81		0.18		10.94		612		61		24.5		2.24				2		212		0		2.5

		2		212		L		2.5		5		1.40		21.14		2.11		2		1.96		0.20		10.78				2		212		2.5		5		1.31		19.66		1.97		1.86		0.19		10.56		644		64		25.7		2.44				2		212		2.5		5

		2		212		L		5		10		1.24		18.02		1.80		4		1.71		0.17		10.51				2		212		5		10		1.13		18.24		1.82		1.74		0.17		10.50		1032		103		20.6		1.97				2		212		5		10

		2		212		L		10		25		1.33		8.54		0.85		10		0.85		0.08		10.07				2		212		10		25		1.28		9.47		0.95		0.93		0.09		10.22		1826		183		12.2		1.19				2		212		10		25

		2		212		L		25		50		1.34		1.11		0.11		20		0.24		0.02		4.62				2		212		25		50		1.34		1.58		0.16		0.26		0.03		5.87		530		53		2.1		0.35				2		212		25		50

		2		212		L		50		100		1.32		1.18		0.12		40		0.19		0.02		6.04				2		212		50		100		1.36		1.12		0.11		0.19		0.02		5.92		760		76		1.5		0.26				2		212		50		100

		2		213		L		0		2.5		1.15		19.57		1.96		1		1.80		0.18		10.89				2		213		0		2.5																								2		213		0		2.5

		2		213		L		2.5		5		1.22		18.19		1.82		2		1.76		0.18		10.35				2		213		2.5		5																								2		213		2.5		5

		2		213		L		5		10		1.03		18.47		1.85		4		1.76		0.18		10.48				2		213		5		10																								2		213		5		10

		2		213		L		10		25		1.24		10.41		1.04		10		1.00		0.10		10.37				2		213		10		25																								2		213		10		25

		2		213		L		25		50		1.34		2.05		0.21		20		0.29		0.03		7.12				2		213		25		50																								2		213		25		50

		2		213		L		50		100		1.40		1.06		0.11		40		0.18		0.02		5.79				2		213		50		100																								2		213		50		100

		2		214		L		0		2.5		1.16		18.59		1.86		1		1.71		0.17		10.90				2		214		0		2.5																								2		214		0		2.5

		2		214		L		2.5		5		1.39		18.11		1.81		2		1.70		0.17		10.63				2		214		2.5		5																								2		214		2.5		5

		2		214		L		5		10		1.17		19.00		1.90		4		1.72		0.17		11.05				2		214		5		10																								2		214		5		10

		2		214		L		10		25		1.34		13.61		1.36		10		1.30		0.13		10.43				2		214		10		25																								2		214		10		25

		2		214		L		25		50		1.23		1.59		0.16		20		0.20		0.02		7.76				2		214		25		50																								2		214		25		50

		2		214		L		50		100		1.25		0.84		0.08		40		0.15		0.01		5.74				2		214		50		100																								2		214		50		100

		2		313		L		0		2.5		1.50		16.08		1.61		1		1.63		0.16		9.84				2		313		0		2.5																								2		313		0		2.5

		2		313		L		2.5		5		1.40		16.60		1.66		2		1.52		0.15		10.91				2		313		2.5		5																								2		313		2.5		5

		2		313		L		5		10		1.38		13.92		1.39		4		1.42		0.14		9.83				2		313		5		10																								2		313		5		10

		2		313		L		10		25		1.34		8.50		0.85		10		0.92		0.09		9.19				2		313		10		25																								2		313		10		25

		2		313		L		25		50		1.40		1.58		0.16		20		0.26		0.03		6.07				2		313		25		50																								2		313		25		50

		2		313		L		50		100		1.41		0.74		0.07		40		0.20		0.02		3.75				2		313		50		100																								2		313		50		100

		2		314		L		0		2.5		1.14		16.02		1.60		1		1.58		0.16		10.13				2		314		0		2.5		1.35		15.85		1.58		1.52		0.15		10.45		534		53		21.4		2.05				2		314		0		2.5

		2		314		L		2.5		5		1.26		16.24		1.62		2		1.54		0.15		10.54				2		314		2.5		5		1.46		15.75		1.57		1.49		0.15		10.55		575		58		23.0		2.18				2		314		2.5		5

		2		314		L		5		10		1.15		14.72		1.47		4		1.41		0.14		10.42				2		314		5		10		1.23		15.79		1.58		1.49		0.15		10.58		972		97		19.4		1.84				2		314		5		10

		2		314		L		10		25		1.31		9.15		0.91		10		0.94		0.09		9.78				2		314		10		25		1.37		8.37		0.84		0.84		0.08		9.99		1722		172		11.5		1.15				2		314		10		25

		2		314		L		25		50		1.36		2.40		0.24		20		0.38		0.04		6.27				2		314		25		50		1.47		1.96		0.20		0.32		0.03		6.22		719		72		2.9		0.46				2		314		25		50

		2		314		L		50		100		1.43		0.70		0.07		40		0.23		0.02		3.03				2		314		50		100		1.49		0.75		0.07		0.23		0.02		3.23		558		56		1.1		0.35				2		314		50		100

		2		315		L		0		2.5		1.55		15.67		1.57		1		1.46		0.15		10.77				2		315		0		2.5																								2		315		0		2.5

		2		315		L		2.5		5		1.66		15.25		1.53		2		1.44		0.14		10.56				2		315		2.5		5																								2		315		2.5		5

		2		315		L		5		10		1.32		16.85		1.69		4		1.57		0.16		10.73				2		315		5		10																								2		315		5		10

		2		315		M		10		25		1.43		7.59		0.76		10		0.74		0.07		10.21				2		315		10		25																								2		315		10		25

		2		315		L		25		50		1.57		1.53		0.15		20		0.25		0.02		6.17				2		315		25		50																								2		315		25		50

		2		315		L		50		100		1.56		0.79		0.08		40		0.23		0.02		3.44				2		315		50		100																								2		315		50		100

		2		404		L		0		2.5		1.43		13.35		1.34		1		1.33		0.13		10.02				2		404		0		2.5																								2		404		0		2.5

		2		404		L		2.5		5		1.20		13.84		1.38		2		1.34		0.13		10.33				2		404		2.5		5																								2		404		2.5		5

		2		404		L		5		10		1.18		12.41		1.24		4		1.23		0.12		10.06				2		404		5		10																								2		404		5		10

		2		404		L		10		25		1.30		6.94		0.69		10		0.70		0.07		9.89				2		404		10		25																								2		404		10		25

		2		404		L		25		50		1.41		1.73		0.17		20		0.30		0.03		5.79				2		404		25		50																								2		404		25		50

		2		404		L		50		100		1.41		0.50		0.05		40		0.19		0.02		2.64				2		404		50		100																								2		404		50		100

		2		405		L		0		2.5		1.40		14.62		1.46		1		1.43		0.14		10.21				2		405		0		2.5		1.31		15.10		1.51		1.41		0.14		10.70		494		49		19.8		1.85				2		405		0		2.5

		2		405		L		2.5		5		1.36		15.34		1.53		2		1.42		0.14		10.81				2		405		2.5		5		1.31		15.27		1.53		1.41		0.14		10.87		499		50		19.9		1.84				2		405		2.5		5

		2		405		L		5		10		1.27		13.44		1.34		4		1.28		0.13		10.51				2		405		5		10		1.38		14.09		1.41		1.32		0.13		10.69		969		97		19.4		1.81				2		405		5		10

		2		405		L		10		25		1.24		9.78		0.98		10		0.96		0.10		10.18				2		405		10		25		1.24		9.55		0.96		0.93		0.09		10.29		1777		178		11.8		1.15				2		405		10		25

		2		405		L		25		50		1.47		2.00		0.20		20		0.28		0.03		7.19				2		405		25		50		1.46		2.13		0.21		0.28		0.03		7.74		775		78		3.1		0.40				2		405		25		50

		2		405		L		50		100		1.46		0.66		0.07		40		0.18		0.02		3.65				2		405		50		100		1.48		0.72		0.07		0.17		0.02		4.17		529		53		1.1		0.25				2		405		50		100

		2		406		L		0		2.5		1.22		15.57		1.56		1		1.39		0.14		11.19				2		406		0		2.5																								2		406		0		2.5

		2		406		L		2.5		5		1.25		15.21		1.52		2		1.39		0.14		10.93				2		406		2.5		5																								2		406		2.5		5

		2		406		L		5		10		1.49		14.73		1.47		4		1.36		0.14		10.86				2		406		5		10																								2		406		5		10

		2		406		L		10		25		1.24		9.33		0.93		10		0.90		0.09		10.39				2		406		10		25																								2		406		10		25

		2		406		M		25		50		1.45		2.26		0.23		20		0.27		0.03		8.28				2		406		25		50																								2		406		25		50

		2		406		L		50		100		1.50		0.77		0.08		40		0.16		0.02		4.70				2		406		50		100																								2		406		50		100

		5		105		L		0		2.5		1.24		14.02		1.40		1		1.16		0.12		12.04				5		105		0		2.5		1.35		12.38		1.24		1.06		0.11		11.59		417		42		16.7		1.43				5		105		0		2.5		1.38		14.77		1.48		1.33		0.13		11.24		509		51						0.07		1.02		0.10		0.10		0.01		0.33		54		5		2.15		0.19

		5		105				2.5		5		1.42		13.24		1.32		2		1.17		0.12		11.32				5		105		2.5		5		1.51		11.94		1.19		1.07		0.11		11.17		450		45		18.0		1.61				5		105		2.5		5		1.38		15.80		1.58		1.43		0.14		11.10		545		55						0.07		1.86		0.19		0.16		0.02		0.10		34		3		1.35		0.12

		5		105		L		5		10		1.38		12.74		1.27		4		1.06		0.11		11.97				5		105		5		10		1.41		11.33		1.13		1.00		0.10		11.34		802		80		16.0		1.41				5		105		5		10		1.42		14.31		1.43		1.29		0.13		11.16		1014		101						0.02		1.10		0.11		0.10		0.01		0.20		78		8		1.55		0.14

		5		105		L		10		25		1.42		11.56		1.16		10		1.00		0.10		11.61				5		105		10		25		1.47		9.66		0.97		0.84		0.08		11.42		2130		213		14.2		1.24				5		105		10		25		1.44		11.07		1.11		0.97		0.10		11.63		2394		239						0.03		1.20		0.12		0.12		0.01		0.64		205		20		1.36		0.14

		5		105		L		25		50		1.53		1.52		0.15		20		0.20		0.02		7.45				5		105		25		50		1.57		1.47		0.15		0.17		0.02		9.02		577		58		2.3		0.27				5		105		25		50		1.56		1.82		0.18		0.25		0.02		7.62		708		71						0.04		0.32		0.03		0.05		0.00		0.55		111		11		0.44		0.06

		5		105		L		50		100		1.60		1.17		0.12		40		0.18		0.02		6.64				5		105		50		100		1.61		0.93		0.09		0.13		0.01		7.40		752		75		1.5		0.21				5		105		50		100		1.60		0.77		0.08		0.16		0.02		5.12		613		61						0.03		0.08		0.01		0.01		0.00		0.95		68		7		0.14		0.02

		5		106		L		0		2.5		1.45		10.74		1.07		1		0.96		0.10		11.14				5		106		0		2.5																								5		106		0		2.5

		5		106		L		2.5		5		1.60		10.64		1.06		2		0.96		0.10		11.03				5		106		2.5		5																								5		106		2.5		5

		5		106		L		5		10		1.45		9.93		0.99		4		0.93		0.09		10.72				5		106		5		10																								5		106		5		10

		5		106		L		10		25		1.52		7.75		0.77		10		0.69		0.07		11.23				5		106		10		25																								5		106		10		25

		5		106		L		25		50		1.61		1.41		0.14		20		0.13		0.01		10.58				5		106		25		50																								5		106		25		50

		5		106		L		50		100		1.62		0.70		0.07		40		0.09		0.01		8.16				5		106		50		100																								5		106		50		100

		5		207		L		0		2.5		1.46		15.03		1.50		1		1.50		0.15		10.02				5		207		0		2.5		1.49		15.29		1.53		1.31		0.13		11.93		571		57		22.9		1.96				5		207		0		2.5

		5		207		L		2.5		5		1.45		14.93		1.49		2		1.50		0.15		9.95				5		207		2.5		5		1.46		14.23		1.42		1.30		0.13		11.17		519		52		20.8		1.89				5		207		2.5		5

		5		207		L		5		10		1.40		15.69		1.57		4		1.50		0.15		10.45				5		207		5		10		1.47		14.18		1.42		1.29		0.13		11.12		1038		104		20.8		1.89				5		207		5		10

		5		207		L		10		25		1.49		9.79		0.98		10		0.99		0.10		9.94				5		207		10		25		1.51		8.80		0.88		0.82		0.08		10.93		1991		199		13.3		1.24				5		207		10		25

		5		207		L		25		50		1.66		1.13		0.11		20		0.21		0.02		5.35				5		207		25		50		1.66		1.26		0.13		0.18		0.02		7.46		522		52		2.1		0.29				5		207		25		50

		5		207		L		50		100		1.66		0.69		0.07		40		0.15		0.02		4.49				5		207		50		100		1.64		0.87		0.09		0.15		0.01		5.96		711		71		1.4		0.24				5		207		50		100

		5		208		L		0		2.5		1.53		15.55		1.55		1		1.12		0.11		13.83				5		208		0		2.5																								5		208		0		2.5

		5		208		L		2.5		5		1.47		13.53		1.35		2		1.09		0.11		12.39				5		208		2.5		5																								5		208		2.5		5

		5		208		L		5		10		1.53		12.66		1.27		4		1.07		0.11		11.79				5		208		5		10																								5		208		5		10

		5		208		L		10		24.5		1.53		7.81		0.78		10		0.66		0.07		11.92				5		208		10		24.5																								5		208		10		24.5

		5		208		L		25		50		1.65		1.39		0.14		20		0.15		0.01		9.58				5		208		25		50																								5		208		25		50

		5		208		L		50		100		1.62		1.04		0.10		40		0.14		0.01		7.43				5		208		50		100																								5		208		50		100

		5		316		L		0		2.5		1.47		15.94		1.59		1		1.42		0.14		11.20				5		316		0		2.5		1.47		17.27		1.73		1.57		0.16		11.01		634		63		25.3		2.31				5		316		0		2.5

		5		316		L		2.5		5		1.36		15.41		1.54		2		1.40		0.14		11.00				5		316		2.5		5		1.38		16.38		1.64		1.52		0.15		10.82		563		56		22.5		2.09				5		316		2.5		5

		5		316		L		5		10		1.46		16.18		1.62		4		1.37		0.14		11.85				5		316		5		10		1.42		16.51		1.65		1.43		0.14		11.57		1175		118		23.5		2.03				5		316		5		10

		5		316		L		10		25		1.41		10.60		1.06		10		0.99		0.10		10.75				5		316		10		25		1.42		11.65		1.17		0.88		0.09		13.49		2485		248		16.6		1.26				5		316		10		25

		5		316		L		25		50		1.50		1.63		0.16		20		0.23		0.02		7.00				5		316		25		50		1.50		1.83		0.18		0.30		0.03		6.33		686		69		2.7		0.44				5		316		25		50

		5		316		L		50		100		1.46		0.76		0.08		40		0.18		0.02		4.19				5		316		50		100		1.52		0.67		0.07		0.18		0.02		3.66		511		51		1.0		0.28				5		316		50		100

		5		317		L		0		2.5		1.46		18.59		1.86		1		1.72		0.17		10.82				5		317		0		2.5																								5		317		0		2.5

		5		317		L		2.5		5		1.39		17.35		1.73		2		1.63		0.16		10.64				5		317		2.5		5																								5		317		2.5		5

		5		317		L		5		10		1.38		16.84		1.68		4		1.49		0.15		11.28				5		317		5		10																								5		317		5		10

		5		317		M		10		25		1.43		12.71		1.27		10		0.78		0.08		16.23				5		317		10		25																								5		317		10		25

		5		317		L		25		50		1.50		2.03		0.20		20		0.36		0.04		5.65				5		317		25		50																								5		317		25		50

		5		317		L		50		100		1.59		0.58		0.06		40		0.19		0.02		3.14				5		317		50		100																								5		317		50		100

		5		416		L		0		2.5		1.20		14.15		1.41		1		1.36		0.14		10.44				5		416		0		2.5		1.20		14.15		1.41		1.36		0.14		10.44		426		43		17.0		1.63				5		416		0		2.5

		5		416		L		2.5		5		1.18		20.68		2.07		2		1.84		0.18		11.26				5		416		2.5		5		1.18		20.68		2.07		1.84		0.18		11.26		609		61		24.4		2.16				5		416		2.5		5

		5		416		L		5		10		1.37		15.20		1.52		4		1.43		0.14		10.62				5		416		5		10		1.37		15.20		1.52		1.43		0.14		10.62		1038		104		20.8		1.95				5		416		5		10

		5		416		L		10		25		1.37		14.18		1.42		10		1.33		0.13		10.69				5		416		10		25		1.37		14.18		1.42		1.33		0.13		10.69		2907		291		19.4		1.81				5		416		10		25

		5		416		L		25		50		1.49		2.72		0.27		20		0.36		0.04		7.67				5		416		25		50		1.49		2.72		0.27		0.36		0.04		7.67		1017		102		4.1		0.53				5		416		25		50

		5		416		L		50		100		1.62		0.60		0.06		40		0.17		0.02		3.44				5		416		50		100		1.62		0.60		0.06		0.17		0.02		3.44		485		48		1.0		0.28				5		416		50		100

		6		113		L		0		2.5		1.46		15.81		1.58		1		1.45		0.14		10.91				6		113		0		2.5		1.56		15.34		1.53		1.35		0.14		11.44		597		60		23.9		2.10				6		113		0		2.5		1.42		17.41		1.74		1.65		0.16		10.64		619		62						0.05		0.86		0.09		0.11		0.01		0.32		14		1		0.56		0.09

		6		113		L		2.5		5		1.53		16.26		1.63		2		1.42		0.14		11.42				6		113		2.5		5		1.42		14.51		1.45		1.43		0.14		10.12		516		52		20.6		2.04				6		113		2.5		5		1.41		16.65		1.67		1.63		0.16		10.18		587		59						0.03		0.93		0.09		0.08		0.01		0.08		37		4		1.47		0.13

		6		113		L		5		10		1.35		14.82		1.48		4		1.35		0.14		10.94				6		113		5		10		1.31		14.57		1.46		1.46		0.15		9.95		956		96		19.1		1.92				6		113		5		10		1.33		16.33		1.63		1.57		0.16		10.40		1084		108						0.04		0.60		0.06		0.03		0.00		0.17		52		5		1.05		0.09

		6		113		L		10		25		1.55		11.30		1.13		10		1.02		0.10		11.08				6		113		10		25		1.46		11.78		1.18		1.19		0.12		9.98		2575		257		17.2		1.74				6		113		10		25		1.38		11.35		1.13		1.14		0.11		9.93		2342		234						0.06		0.64		0.06		0.05		0.01		0.19		116		12		0.77		0.07

		6		113		L		25		50		1.55		2.16		0.22		20		0.31		0.03		6.91				6		113		25		50		1.55		2.13		0.21		0.35		0.03		6.34		826		83		3.3		0.54				6		113		25		50		1.47		2.24		0.22		0.30		0.03		7.58		825		83						0.06		0.28		0.03		0.03		0.00		0.45		73		7		0.29		0.04

		6		113		L		50		100		1.54		1.10		0.11		40		0.24		0.02		4.66				6		113		50		100		1.56		1.20		0.12		0.25		0.03		4.83		931		93		1.9		0.40				6		113		50		100		1.46		0.95		0.10		0.23		0.02		4.40		696		70						0.05		0.10		0.01		0.02		0.00		0.58		99		10		0.20		0.03

		6		114		L		0		2.5		1.39		14.02		1.40		1		1.13		0.11		12.45				6		114		0		2.5																								6		114		0		2.5

		6		114		L		2.5		5		1.35		12.63		1.26		2		1.38		0.14		9.15				6		114		2.5		5																								6		114		2.5		5

		6		114		L		5		10		1.32		12.38		1.24		4		1.41		0.14		8.79				6		114		5		10																								6		114		5		10

		6		114		L		10		25		1.40		11.34		1.13		10		1.34		0.13		8.48				6		114		10		25																								6		114		10		25

		6		114		L		25		50		1.52		2.03		0.20		20		0.44		0.04		4.58				6		114		25		50																								6		114		25		50

		6		114		L		50		100		1.52		1.31		0.13		40		0.32		0.03		4.05				6		114		50		100																								6		114		50		100

		6		115		L		0		2.5		1.82		16.20		1.62		1		1.48		0.15		10.98				6		115		0		2.5																								6		115		0		2.5

		6		115				2.5		5		1.38		14.64		1.46		2		1.50		0.15		9.79				6		115		2.5		5																								6		115		2.5		5

		6		115		L		5		10		1.28		16.51		1.65		4		1.63		0.16		10.12				6		115		5		10																								6		115		5		10

		6		115		M		10		25		1.43		12.70		1.27		10		1.22		0.12		10.39				6		115		10		25																								6		115		10		25

		6		115		M		25		50		1.59		2.20		0.22		20		0.29		0.03		7.53				6		115		25		50																								6		115		25		50

		6		115		M		50		100		1.60		1.17		0.12		40		0.20		0.02		5.77				6		115		50		100																								6		115		50		100

		6		209		L		0		2.5		1.36		18.85		1.88		1		1.82		0.18		10.38				6		209		0		2.5		1.35		19.44		1.94		1.86		0.19		10.48		657		66		26.3		2.51				6		209		0		2.5

		6		209		L		2.5		5		1.46		19.30		1.93		2		1.86		0.19		10.40				6		209		2.5		5		1.45		19.02		1.90		1.83		0.18		10.39		687		69		27.5		2.65				6		209		2.5		5

		6		209		L		5		10		1.50		18.25		1.82		4		1.73		0.17		10.55				6		209		5		10		1.45		16.75		1.68		1.62		0.16		10.34		1212		121		24.2		2.34				6		209		5		10

		6		209		L		10		25		1.48		14.32		1.43		10		1.41		0.14		10.16				6		209		10		25		1.51		9.75		0.98		0.99		0.10		9.80		2211		221		14.7		1.49				6		209		10		25

		6		209		L		25		50		1.64		1.57		0.16		20		0.22		0.02		7.04				6		209		25		50		1.61		1.50		0.15		0.20		0.02		7.51		603		60		2.4		0.32				6		209		25		50

		6		209		L		50		100		1.58		1.03		0.10		40		0.17		0.02		5.95				6		209		50		100		1.56		1.04		0.10		0.18		0.02		5.70		811		81		1.6		0.29				6		209		50		100

		6		210		L		0		2.5		1.36		19.46		1.95		1		1.90		0.19		10.23				6		210		0		2.5																								6		210		0		2.5

		6		210		L		2.5		5		1.49		19.42		1.94		2		1.93		0.19		10.07				6		210		2.5		5																								6		210		2.5		5

		6		210		L		5		10		1.38		16.54		1.65		4		1.60		0.16		10.33				6		210		5		10																								6		210		5		10

		6		210		L		10		25		1.49		10.29		1.03		10		1.06		0.11		9.71				6		210		10		25																								6		210		10		25

		6		210		L		25		50		1.62		1.29		0.13		20		0.19		0.02		6.85				6		210		25		50																								6		210		25		50

		6		210		L		50		100		1.57		0.95		0.09		40		0.16		0.02		5.80				6		210		50		100																								6		210		50		100

		6		211		L		0		2.5		1.34		20.01		2.00		1		1.85		0.18		10.84				6		211		0		2.5																								6		211		0		2.5

		6		211		L		2.5		5		1.38		18.34		1.83		2		1.71		0.17		10.71				6		211		2.5		5																								6		211		2.5		5

		6		211		L		5		10		1.46		15.48		1.55		4		1.53		0.15		10.13				6		211		5		10																								6		211		5		10

		6		211		L		10		25		1.56		4.65		0.47		10		0.49		0.05		9.52				6		211		10		25																								6		211		10		25

		6		211		L		25		50		1.56		1.64		0.16		20		0.19		0.02		8.64				6		211		25		50																								6		211		25		50

		6		211		L		50		100		1.52		1.16		0.12		40		0.22		0.02		5.33				6		211		50		100																								6		211		50		100

		6		302		L		0		2.5		1.32		17.82		1.78		1		1.67		0.17		10.67				6		302		0		2.5		1.38		17.89		1.79		1.67		0.17		10.71		616		62		24.6		2.30				6		302		0		2.5

		6		302		L		2.5		5		1.41		18.22		1.82		2		1.80		0.18		10.12				6		302		2.5		5		1.45		16.34		1.63		1.60		0.16		10.21		594		59		23.7		2.33				6		302		2.5		5

		6		302		L		5		10		1.19		19.78		1.98		4		1.79		0.18		11.05				6		302		5		10		1.27		17.27		1.73		1.60		0.16		10.77		1095		110		21.9		2.03				6		302		5		10

		6		302		M		10		25		1.30		11.50		1.15		10		1.10		0.11		10.43				6		302		10		25		1.29		12.79		1.28		1.23		0.12		10.44		2472		247		16.5		1.58				6		302		10		25

		6		302		M		25		50		1.45		3.07		0.31		20		0.36		0.04		8.45				6		302		25		50		1.39		2.62		0.26		0.31		0.03		8.46		909		91		3.6		0.43				6		302		25		50

		6		302		L		50		100		1.37		0.62		0.06		40		0.19		0.02		3.37				6		302		50		100		1.36		0.77		0.08		0.27		0.03		2.97		523		52		1.0		0.37				6		302		50		100

		6		303				0		2.5		1.43		17.95		1.79		1		1.67		0.17		10.76				6		303		0		2.5																								6		303		0		2.5

		6		303		L		2.5		5		1.50		14.46		1.45		2		1.41		0.14		10.29				6		303		2.5		5																								6		303		2.5		5

		6		303		L		5		10		1.35		14.76		1.48		4		1.41		0.14		10.49				6		303		5		10																								6		303		5		10

		6		303		L		10		25		1.28		14.09		1.41		10		1.35		0.13		10.44				6		303		10		25																								6		303		10		25

		6		303		M		25		50		1.32		2.179		0.22		20		0.257		0.03		8.48				6		303		25		50																								6		303		25		50

		6		303		L		50		100		1.36		0.91		0.09		40		0.36		0.04		2.56				6		303		50		100																								6		303		50		100

		6		409		L		0		2.5		1.26		17.47		1.75		1		1.70		0.17		10.30				6		409		0		2.5		1.41		16.99		1.70		1.72		0.17		9.91		597		60		23.9		2.41				6		409		0		2.5

		6		409		L		2.5		5		1.31		17.38		1.74		2		1.71		0.17		10.15				6		409		2.5		5		1.32		16.74		1.67		1.67		0.17		10.01		552		55		22.1		2.21				6		409		2.5		5

		6		409		L		5		10		1.15		18.00		1.80		4		1.62		0.16		11.13				6		409		5		10		1.28		16.73		1.67		1.59		0.16		10.53		1071		107		21.4		2.03				6		409		5		10

		6		409		L		10		25		1.22		13.40		1.34		10		1.31		0.13		10.24				6		409		10		25		1.25		11.06		1.11		1.16		0.12		9.52		2070		207		13.8		1.44				6		409		10		25

		6		409		L		25		50		1.38		4.11		0.41		20		0.46		0.05		8.87				6		409		25		50		1.35		2.70		0.27		0.33		0.03		7.99		912		91		3.6		0.45				6		409		25		50

		6		409		L		50		100		1.33		0.88		0.09		40		0.24		0.02		3.69				6		409		50		100		1.37		0.80		0.08		0.20		0.02		4.12		552		55		1.1		0.28				6		409		50		100

		6		410		L		0		2.5		1.33		16.91		1.69		1		1.81		0.18		9.32				6		410		0		2.5																								6		410		0		2.5

		6		410		L		2.5		5		1.34		15.46		1.55		2		1.62		0.16		9.52				6		410		2.5		5																								6		410		2.5		5

		6		410		L		5		10		1.38		15.41		1.54		4		1.54		0.15		10.01				6		410		5		10																								6		410		5		10

		6		410		L		10		25		1.30		8.78		0.88		10		1.08		0.11		8.14				6		410		10		25																								6		410		10		25

		6		410		L		25		50		1.36		2.38		0.24		20		0.31		0.03		7.75				6		410		25		50																								6		410		25		50

		6		410		L		50		100		1.41		0.79		0.08		40		0.21		0.02		3.67				6		410		50		100																								6		410		50		100

		6		411		L		0		2.5		1.62		16.58		1.66		1		1.64		0.16		10.11				6		411		0		2.5																								6		411		0		2.5

		6		411		L		2.5		5		1.31		17.37		1.74		2		1.68		0.17		10.35				6		411		2.5		5																								6		411		2.5		5

		6		411		L		5		10		1.30		16.80		1.68		4		1.61		0.16		10.45				6		411		5		10																								6		411		5		10

		6		411		L		10		25		1.23		10.99		1.10		10		1.08		0.11		10.18				6		411		10		25																								6		411		10		25

		6		411		L		25		50		1.31		1.61		0.16		20		0.22		0.02		7.34				6		411		25		50																								6		411		25		50

		6		411		L		50		100		1.39		0.74		0.07		40		0.15		0.01		5.00				6		411		50		100																								6		411		50		100

		7		107		L		0		2.5		1.40		19.15		1.91		1		1.71		0.17		11.23				7		107		0		2.5		1.42		15.26		1.53		1.44		0.14		10.48		542		54		21.7		2.04				7		107		0		2.5		1.39		18.00		1.80		1.73		0.17		10.32		627		63						0.03		1.61		0.16		0.16		0.02		0.19		56		6		2.23		0.22

		7		107		L		2.5		5		1.52		13.00		1.30		2		1.30		0.13		10.02				7		107		2.5		5		1.55		13.10		1.31		1.26		0.13		10.40		509		51		20.4		1.96				7		107		2.5		5		1.44		14.91		1.49		1.45		0.15		10.28		538		54						0.06		0.67		0.07		0.07		0.01		0.14		27		3		1.10		0.11

		7		107		L		5		10		1.37		12.34		1.23		4		1.18		0.12		10.42				7		107		5		10		1.40		12.23		1.22		1.18		0.12		10.34		854		85		17.1		1.65				7		107		5		10		1.46		14.33		1.43		1.39		0.14		10.34		1045		104						0.04		0.75		0.08		0.07		0.01		0.13		73		7		1.46		0.15

		7		107		L		10		25		1.32		9.91		0.99		10		0.96		0.10		10.38				7		107		10		25		1.35		9.98		1.00		0.97		0.10		10.33		2026		203		13.5		1.31				7		107		10		25		1.41		10.92		1.09		1.06		0.11		10.24		2304		230						0.02		0.62		0.06		0.06		0.01		0.11		149		15		0.99		0.10

		7		107		M		25		50		1.49		1.96		0.20		20		0.23		0.02		8.38				7		107		25		50		1.51		1.51		0.15		0.22		0.02		6.65		571		57		2.3		0.34				7		107		25		50		1.53		2.10		0.21		0.30		0.03		7.06		803		80						0.03		0.21		0.02		0.03		0.00		0.31		78		8		0.31		0.05

		7		107		L		50		100		1.57		1.19		0.12		40		0.20		0.02		5.92				7		107		50		100		1.59		0.94		0.09		0.20		0.02		4.75		749		75		1.5		0.31				7		107		50		100		1.58		0.79		0.08		0.22		0.02		3.65		623		62						0.01		0.08		0.01		0.02		0.00		0.56		70		7		0.14		0.03

		7		108		L		0		2.5		1.44		11.38		1.14		1		1.17		0.12		9.73				7		108		0		2.5																								7		108		0		2.5

		7		108		L		2.5		5		1.59		13.19		1.32		2		1.22		0.12		10.78				7		108		2.5		5																								7		108		2.5		5

		7		108		L		5		10		1.42		12.12		1.21		4		1.18		0.12		10.27				7		108		5		10																								7		108		5		10

		7		108		L		10		25		1.38		10.05		1.01		10		0.98		0.10		10.28				7		108		10		25																								7		108		10		25

		7		108		M		25		50		1.54		1.06		0.11		20		0.22		0.02		4.92				7		108		25		50																								7		108		25		50

		7		108		L		50		100		1.61		0.70		0.07		40		0.19		0.02		3.59				7		108		50		100																								7		108		50		100

		7		111		R		0		2.5		1.45		13.90		1.39		1		1.31		0.13		10.58				7		111		0		2.5																								7		111		0		2.5

		7		111		R		2.5		5		1.52		14.50		1.45		2		1.33		0.13		10.92				7		111		2.5		5																								7		111		2.5		5

		7		111		R		5		10		1.41		14.39		1.44		4		1.37		0.14		10.47				7		111		5		10																								7		111		5		10

		7		111		R		10		25		1.38		8.27		0.83		10		0.83		0.08		9.97				7		111		10		25																								7		111		10		25

		7		111		R		25		50		1.70		1.45		0.15		20		0.19		0.02		7.78				7		111		25		50																								7		111		25		50

		7		111		R		50		100		1.67		0.69		0.07		40		0.18		0.02		3.83				7		111		50		100																								7		111		50		100

		7		203		L		0		2.5		1.38		13.82		1.38		1		1.45		0.15		9.53				7		203		0		2.5		1.43		21.97		2.20		2.14		0.21		10.07		784		78		31.3		3.06				7		203		0		2.5

		7		203		L		2.5		5		1.42		14.51		1.45		2		1.47		0.15		9.87				7		203		2.5		5		1.48		15.44		1.54		1.56		0.16		9.89		572		57		22.9		2.31				7		203		2.5		5

		7		203		L		5		10		1.46		13.46		1.35		4		1.39		0.14		9.69				7		203		5		10		1.55		14.89		1.49		1.49		0.15		9.98		1152		115		23.0		2.30				7		203		5		10

		7		203		L		10		25		1.48		13.60		1.36		10		1.31		0.13		10.41				7		203		10		25		1.45		12.33		1.23		1.21		0.12		10.15		2677		268		17.8		1.75				7		203		10		25

		7		203		L		25		50		1.62		2.20		0.22		20		0.27		0.03		8.05				7		203		25		50		1.60		2.12		0.21		0.27		0.03		7.83		850		85		3.4		0.43				7		203		25		50

		7		203		L		50		100		1.65		0.84		0.08		40		0.18		0.02		4.66				7		203		50		100		1.61		0.76		0.08		0.18		0.02		4.31		608		61		1.2		0.28				7		203		50		100

		7		204		L		0		2.5		1.47		30.12		3.01		1		2.84		0.28		10.61				7		204		0		2.5																								7		204		0		2.5

		7		204		L		2.5		5		1.54		16.37		1.64		2		1.65		0.17		9.92				7		204		2.5		5																								7		204		2.5		5

		7		204		L		5		10		1.63		16.31		1.63		4		1.59		0.16		10.27				7		204		5		10																								7		204		5		10

		7		204		M		10		25		1.41		11.07		1.11		10		1.12		0.11		9.89				7		204		10		25																								7		204		10		25

		7		204		L		25		50		1.59		2.04		0.20		20		0.27		0.03		7.61				7		204		25		50																								7		204		25		50

		7		204		L		50		98		1.57		0.67		0.07		40		0.17		0.02		3.96				7		204		50		98																								7		204		50		98

		7		309		L		0		2.5		1.55		14.36		1.44		1		1.42		0.14		10.08				7		309		0		2.5		1.43		15.49		1.55		1.56		0.16		9.95		552		55		22.1		2.22				7		309		0		2.5

		7		309		L		2.5		5		1.24		13.70		1.37		2		1.34		0.13		10.22				7		309		2.5		5		1.28		14.84		1.48		1.44		0.14		10.28		474		47		19.0		1.84				7		309		2.5		5

		7		309		L		5		10		1.43		13.78		1.38		4		1.33		0.13		10.37				7		309		5		10		1.41		14.43		1.44		1.38		0.14		10.43		1014		101		20.3		1.94				7		309		5		10

		7		309		L		10		25		1.36		9.59		0.96		10		0.94		0.09		10.26				7		309		10		25		1.39		11.56		1.16		1.10		0.11		10.48		2413		241		16.1		1.53				7		309		10		25

		7		309		L		25		50		1.49		1.83		0.18		20		0.33		0.03		5.63				7		309		25		50		1.53		2.28		0.23		0.32		0.03		7.26		867		87		3.5		0.48				7		309		25		50

		7		309		L		50		100		1.56		0.89		0.09		40		0.26		0.03		3.46				7		309		50		100		1.59		0.89		0.09		0.27		0.03		3.28		709		71		1.4		0.43				7		309		50		100

		7		311		L		0		2.5		1.31		16.62		1.66		1		1.69		0.17		9.82				7		311		0		2.5																								7		311		0		2.5

		7		311		L		2.5		5		1.31		15.99		1.60		2		1.55		0.15		10.33				7		311		2.5		5																								7		311		2.5		5

		7		311		L		5		10		1.38		15.08		1.51		4		1.44		0.14		10.49				7		311		5		10																								7		311		5		10

		7		311		L		10		25		1.42		13.54		1.35		10		1.27		0.13		10.70				7		311		10		25																								7		311		10		25

		7		311		M		25		50		1.56		2.72		0.27		20		0.31		0.03		8.90				7		311		25		50																								7		311		25		50

		7		311		L		50		100		1.62		0.90		0.09		40		0.29		0.03		3.09				7		311		50		100																								7		311		50		100

		7		413		L		0		2.5		1.33		21.59		2.16		1		2.03		0.20		10.66				7		413		0		2.5		1.30		19.27		1.93		1.79		0.18		10.77		625		62		25.0		2.32				7		413		0		2.5

		7		413		L		2.5		5		1.51		16.74		1.67		2		1.59		0.16		10.54				7		413		2.5		5		1.46		16.27		1.63		1.54		0.15		10.55		592		59		23.7		2.24				7		413		2.5		5

		7		413		L		5		10		1.42		15.18		1.52		4		1.42		0.14		10.70				7		413		5		10		1.48		15.77		1.58		1.49		0.15		10.61		1169		117		23.4		2.20				7		413		5		10

		7		413		L		10		25		1.47		9.99		1.00		10		1.00		0.10		10.00				7		413		10		25		1.44		9.79		0.98		0.98		0.10		9.98		2110		211		14.1		1.41				7		413		10		25

		7		413		L		25		50		1.46		2.72		0.27		20		0.42		0.04		6.46				7		413		25		50		1.47		2.50		0.25		0.39		0.04		6.50		919		92		3.7		0.57				7		413		25		50

		7		413		L		50		100		1.50		0.78		0.08		40		0.27		0.03		2.84				7		413		50		100		1.54		0.56		0.06		0.24		0.02		2.24		433		43		0.9		0.37				7		413		50		100

		7		414		L		0		2.5		1.27		16.95		1.70		1		1.56		0.16		10.88				7		414		0		2.5																								7		414		0		2.5

		7		414		L		2.5		5		1.40		15.81		1.58		2		1.50		0.15		10.56				7		414		2.5		5																								7		414		2.5		5

		7		414		L		5		10		1.54		16.35		1.64		4		1.56		0.16		10.51				7		414		5		10																								7		414		5		10

		7		414		L		10		25		1.40		9.58		0.96		10		0.96		0.10		9.96				7		414		10		25																								7		414		10		25

		7		414		L		25		50		1.48		2.28		0.23		20		0.35		0.03		6.53				7		414		25		50																								7		414		25		50

		7		414		L		50		100		1.59		0.35		0.03		40		0.21		0.02		1.65				7		414		50		100																								7		414		50		100



:
some missing samples in this group, not found in vials either

:
Duplicates, I can average them or assign them to M or L within the same plot potentially……these are labeled as (1) and (2) so we will average these two

:
there is no duplicate vial … keep this value and use it

:
0-2.5 missing

:
no duplicate vial found for 0-2.5, the sample was run twice on different days but it is not clear why the numbers seem normal on both days ?..... Check the C/N ratio and if it is off you can compare with 113,115,116… it may have been redone b/c the carbon seems low... so we will average them

:
no 0-2.5 , vial is not present

:
rest of subplot is missing, vials are not present
maybe the 0-2.5 belongs to 114 M ?... We will graph this and make a call on what to do with these portions

:
this is the only sample for the right portion of the subplot

:
this is the only sample from the middle portion of the 202 subplot

:
there is only one vial but the sample was run twice on different days

:
there is no vial labeled 10-AP, so the sample is missing

:
there is only one sample but it was run twice

:
25-50 sample is missing

:
one sample exists but was run twice

:
sample was run twice, but vial could not be located… vial has been located, if there are data for sample the vial exists

:
209 R AP-50 , the vial is present but no sample was run according to this data set 209 R 50-100 is missing from the data set and from the box of vials… we will run this sample

:
samples run twice on different days, only one sample is present in the vial box

:
0-2.5 sample is missing in data set and in vial box

:
these vials exist in duplicate, one of them could belong to another plot ???...average these

:
this vial is not found in the vial box,

:
there is only one 10-25 vial in the vial box, the sample was run twice on different days

:
there is no 25-50 sample present in the vial box

:
there is a vial in the vial box labeld 213 AC 10-25 but it is not shown in the data set

:
samples were rerun due to apparent errors during the run, no duplicates are present in the vial box

:
sample was rerun several times, there are no duplicates of it in the vial box

:
only two samples present from this portion of the subplot

:
many missing samples in this set, the sample table matches what is in the vial box

:
only sample from 301 L present

:
The 302-AL 2.5-5 vial is labeled extra but there is only one vial.. This is not really an extra..

:
same vial as 302 L above… the 302 L sample above will be moved to the removed list b/c the numbers are so low

:
one of these two samples (5-10) must be mislabled because only one vial is present in the vial box 25-50 is missing so it may be that… we will average these two

:
some of these samples do not belong

:
50-100 is missing from this set, it may be mislabeled as something else like AP-50 ??? There is a vial labeled 303 AR 50-100 labeled as an extra … it should be analyzed… we will not analyze it since we have data for it

:
there is no vial present in the vial box… sample was found labeled as an extra..so it is not an extra

:
only found a vial labeled as 304 L 0-2.5 in the extras

:
no 50-100 in sample table or vial box

:
2.5-5 is missing in the table and vial box, although there are duplicates in 305 M

:
was originally labeled as 50-10

:
there is only vial in the vial box

:
either 10-25 or 10-AP does not belong in the vial box it looks as if the 10-25 belongs to the M sample…still need to resolve this

:
306 AC 5-10 is present in the vial boxbut not in the  sample table

:
306 AC 10-25 is present in the vial box but not in the sample table

:
samples not listed in sample table do not appear in vial box either

:
25-50 sample missing in vial box as well

:
vial was only found labeled as an extra

:
AP-50 is not found in vial box

:
this looks more like it is labeled 315 AC in the vial box, also does not fit this set

:
this does not fit either but is clearly labeled in the vial box

:
vial is found labeled as an extra

:
25-50 is also missing in vial box

:
2.5-5 is missing

:
406 L 25-50 is missing in the sample table but is present in the vial box

:
5-10 is missing from the sample table but it is present in the vial box

:
25-AP is missing in the sample table but present in the vial box

:
0-2.5 and 2.5-5 are missing in the sample table but present in the vial box

:
0-2.5 is missing in the sample table but present in the vial box

:
this vial is also labeled as 10-25/AP, also a vial is missing it should be 25-AP ?

:
this sample exists twice in the sample table and is duplicated in the vial box maybe one of them is actually 0-2.5

:
there is not duplicates of 0-2.5 in the vial box, and 2.5-5 is present in the vial box eventhough it is missing in the sample table

:
25-50 is missing from the sample table and the vial box

:
this is the only sample from this subplot maybe it belongs to another plot ?... For solution see above comment

:
one sample run on different days

:
one sample run twice

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
there is a 302 AR 0-2.5 labeled as an extra

:
there is a vial labeled 304 AC 2.5-5 as an extra

:
this is strange that the 3 same samples were run on the same day… it is doubtful … it looks more like a mislabeling issue… also there is a vial labeled as 305 AC 2.5-5 as an extra….average these

:
315 AC 5-10 found labeled as an extra as well

:
this was averaged with 101 M 10-25 b/c 101 M was labeled as 101 AC 10-25 (L)

:
another run of this sample is in the removed samples sheet b/c the numbers were very low

:
very small numbers

:
AP depth is listed as 24
measured the Ap depth in the field and it was 17

:
AP depth is listed as 36

:
no AP depth recorded for this whole plot, measured AP depth and it was 18

:
AP depth is listed as 28

:
AP is listed as 22

:
no Ap depths for 201 or 202

:
no AP depth

:
no Ap depth listed

:
the Ap depth of 27 does not fit for these cells

:
no Ap depth for these cells

:
no AP depth

:
no AP depth for any of 308

:
no AP depths for 310

:
no AP depth for M and R samples

measured AP depth at 36

:
no AP depths for 312

measured AP depth at 26

:
Ap depth is 24 so something is wrong here… we need to maybe throw out one of the samples

:
Ap depth is listed as 32.5,  I remeasured it at 34

:
Ap depth is listed as 20, so it does not fit…we should probably throw out the samples that have Ap measurements

:

:
no Ap depth for 401 and 403

:
no Ap depth 411 R

:
no Ap depths for 412

:
no Ap depths for 415

:
no Ap depths for 417

:
measured AP depth and it was 21

:
measured AP depth at 16

:
measured AP depth at 16

:
measured AP depth at 28

:

:
Ap depth is measured at 25

:
Ap depth is listed as 17

:
Ap depth is listed as 19

:
sample was run twice on 2 different days

:
this was averaged with 101 M 10-25 b/c 101 M was labeled as 101 AC 10-25 (L)

:
AP depth is listed as 36

:
some missing samples in this group, not found in vials either

:
Duplicates, I can average them or assign them to M or L within the same plot potentially……these are labeled as (1) and (2) so we will average these two

:
there is no duplicate vial … keep this value and use it

:
0-2.5 missing

:
no duplicate vial found for 0-2.5, the sample was run twice on different days but it is not clear why the numbers seem normal on both days ?..... Check the C/N ratio and if it is off you can compare with 113,115,116… it may have been redone b/c the carbon seems low... so we will average them

:
no 0-2.5 , vial is not present

:
rest of subplot is missing, vials are not present
maybe the 0-2.5 belongs to 114 M ?... We will graph this and make a call on what to do with these portions

:
this is the only sample from this subplot maybe it belongs to another plot ?... For solution see above comment

:
no Ap depths for 201 or 202

:
this is the only sample for the right portion of the subplot

:
this is the only sample from the middle portion of the 202 subplot

:
there is no vial labeled 10-AP, so the sample is missing

:
there is only one vial but the sample was run twice on different days

:
there is only one sample but it was run twice

:
25-50 sample is missing

:
one sample exists but was run twice

:
sample was run twice, but vial could not be located… vial has been located, if there are data for sample the vial exists

:
209 R AP-50 , the vial is present but no sample was run according to this data set 209 R 50-100 is missing from the data set and from the box of vials… we will run this sample

:
samples run twice on different days, only one sample is present in the vial box

:
0-2.5 sample is missing in data set and in vial box

:
these vials exist in duplicate, one of them could belong to another plot ???...average these

:
this vial is not found in the vial box,

:
there is a vial in the vial box labeld 213 AC 10-25 but it is not shown in the data set

:
there is only one 10-25 vial in the vial box, the sample was run twice on different days

:
there is no 25-50 sample present in the vial box

:
samples were rerun due to apparent errors during the run, no duplicates are present in the vial box

:
sample was rerun several times, there are no duplicates of it in the vial box

:
another run of this sample is in the removed samples sheet b/c the numbers were very low

:
no AP depth

:
only two samples present from this portion of the subplot

:
many missing samples in this set, the sample table matches what is in the vial box

:
only sample from 301 L present

:
same vial as 302 L above… the 302 L sample above will be moved to the removed list b/c the numbers are so low

:
there is a 302 AR 0-2.5 labeled as an extra

:
The 302-AL 2.5-5 vial is labeled extra but there is only one vial.. This is not really an extra..

:
no Ap depth listed

:
one sample run on different days

:
one of these two samples (5-10) must be mislabled because only one vial is present in the vial box 25-50 is missing so it may be that… we will average these two

:
the Ap depth of 27 does not fit for these cells

:
some of these samples do not belong

:
50-100 is missing from this set, it may be mislabeled as something else like AP-50 ??? There is a vial labeled 303 AR 50-100 labeled as an extra … it should be analyzed… we will not analyze it since we have data for it

:
there is no vial present in the vial box… sample was found labeled as an extra..so it is not an extra

:
only found a vial labeled as 304 L 0-2.5 in the extras

:
there is a vial labeled 304 AC 2.5-5 as an extra

:
one sample run twice

:
no Ap depth for these cells

:
no 50-100 in sample table or vial box

:
this is strange that the 3 same samples were run on the same day… it is doubtful … it looks more like a mislabeling issue… also there is a vial labeled as 305 AC 2.5-5 as an extra….average these

:
2.5-5 is missing in the table and vial box, although there are duplicates in 305 M

:
was originally labeled as 50-10

:
sample was run twice on 2 different days

:
samples not listed in sample table do not appear in vial box either

:
306 AC 5-10 is present in the vial boxbut not in the  sample table

:
there is only vial in the vial box

:
either 10-25 or 10-AP does not belong in the vial box it looks as if the 10-25 belongs to the M sample…still need to resolve this

:
no AP depth

:
306 AC 10-25 is present in the vial box but not in the sample table

:
no AP depth for any of 308

:
very small numbers

:
measured AP depth at 16

:
measured AP depth at 16

:
no AP depths for 310

:
25-50 sample missing in vial box as well

:
vial was only found labeled as an extra

:
no AP depth for M and R samples

measured AP depth at 36

:
AP-50 is not found in vial box

:
no AP depths for 312

measured AP depth at 26

:
measured AP depth at 28

:
vial is found labeled as an extra

:
315 AC 5-10 found labeled as an extra as well

:
this looks more like it is labeled 315 AC in the vial box, also does not fit this set

:
Ap depth is 24 so something is wrong here… we need to maybe throw out one of the samples

:
this does not fit either but is clearly labeled in the vial box

:
25-50 is also missing in vial box

:
Ap depth is listed as 32.5,  I remeasured it at 34

:
sample was run twice on 2 different days

:
Ap depth is listed as 20, so it does not fit…we should probably throw out the samples that have Ap measurements

:

:
no Ap depth for 401 and 403

:

:
Ap depth is measured at 25

:
2.5-5 is missing

:
Ap depth is listed as 17

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
5-10 is missing from the sample table but it is present in the vial box

:
406 L 25-50 is missing in the sample table but is present in the vial box

:
sample was run twice on 2 different days

:
sample was run twice on 2 different days

:
25-AP is missing in the sample table but present in the vial box

:
0-2.5 is missing in the sample table but present in the vial box

:
0-2.5 and 2.5-5 are missing in the sample table but present in the vial box

:
this vial is also labeled as 10-25/AP, also a vial is missing it should be 25-AP ?

:
no Ap depth 411 R

:
no Ap depths for 412

:
no Ap depths for 415

:
Ap depth is listed as 19

:
there is not duplicates of 0-2.5 in the vial box, and 2.5-5 is present in the vial box eventhough it is missing in the sample table

:
this sample exists twice in the sample table and is duplicated in the vial box maybe one of them is actually 0-2.5

:
no Ap depths for 417

:
25-50 is missing from the sample table and the vial box

:
one sample run twice

:
either 10-25 or 10-AP does not belong in the vial box it looks as if the 10-25 belongs to the M sample…still need to resolve this

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
NOTE: prior to 7-20-08, this was mislabeled as belonging to system 7

:
see Org6 data July 08 for calculations of BD,C,N

:
see Org6 data July 08 for calculations for this depth

:
see Org6 data July 08 for calculations for this depth

:
see Org6 data July 08 for calculations for this depth

:
AP depth is listed as 28

:
only found a vial labeled as 304 L 0-2.5 in the extras

:
one sample run twice

:
2.5-5 is missing in the table and vial box, although there are duplicates in 305 M

:
was originally labeled as 50-10

:
there is only vial in the vial box

:
either 10-25 or 10-AP does not belong in the vial box it looks as if the 10-25 belongs to the M sample…still need to resolve this

:
sample was run twice on 2 different days

:
0-2.5 and 2.5-5 are missing in the sample table but present in the vial box

:
this was averaged with 101 M 10-25 b/c 101 M was labeled as 101 AC 10-25 (L)

:
this vial is not found in the vial box,

:
there is only one 10-25 vial in the vial box, the sample was run twice on different days

:
there is no 25-50 sample present in the vial box

:
this does not fit either but is clearly labeled in the vial box

:
some missing samples in this group, not found in vials either

:
one sample exists but was run twice

:
this sample exists twice in the sample table and is duplicated in the vial box maybe one of them is actually 0-2.5

:
no duplicate vial found for 0-2.5, the sample was run twice on different days but it is not clear why the numbers seem normal on both days ?..... Check the C/N ratio and if it is off you can compare with 113,115,116… it may have been redone b/c the carbon seems low... so we will average them

:
rest of subplot is missing, vials are not present
maybe the 0-2.5 belongs to 114 M ?... We will graph this and make a call on what to do with these portions

:
samples run twice on different days, only one sample is present in the vial box

:
0-2.5 sample is missing in data set and in vial box

:
same vial as 302 L above… the 302 L sample above will be moved to the removed list b/c the numbers are so low

:
The 302-AL 2.5-5 vial is labeled extra but there is only one vial.. This is not really an extra..

:
one of these two samples (5-10) must be mislabled because only one vial is present in the vial box 25-50 is missing so it may be that… we will average these two

:
there is only one vial but the sample was run twice on different days

:
there is only one sample but it was run twice

:
vial was only found labeled as an extra

:
AP depth is listed as 28

:
only found a vial labeled as 304 L 0-2.5 in the extras

:
one sample run twice

:
2.5-5 is missing in the table and vial box, although there are duplicates in 305 M

:
was originally labeled as 50-10

:
there is only vial in the vial box

:
either 10-25 or 10-AP does not belong in the vial box it looks as if the 10-25 belongs to the M sample…still need to resolve this

:
sample was run twice on 2 different days

:
0-2.5 and 2.5-5 are missing in the sample table but present in the vial box

:
this was averaged with 101 M 10-25 b/c 101 M was labeled as 101 AC 10-25 (L)

:
this vial is not found in the vial box,

:
there is only one 10-25 vial in the vial box, the sample was run twice on different days

:
there is no 25-50 sample present in the vial box

:
this does not fit either but is clearly labeled in the vial box

:
some missing samples in this group, not found in vials either

:
one sample exists but was run twice

:
this sample exists twice in the sample table and is duplicated in the vial box maybe one of them is actually 0-2.5

:
no duplicate vial found for 0-2.5, the sample was run twice on different days but it is not clear why the numbers seem normal on both days ?..... Check the C/N ratio and if it is off you can compare with 113,115,116… it may have been redone b/c the carbon seems low... so we will average them

:
rest of subplot is missing, vials are not present
maybe the 0-2.5 belongs to 114 M ?... We will graph this and make a call on what to do with these portions

:
samples run twice on different days, only one sample is present in the vial box

:
0-2.5 sample is missing in data set and in vial box

:
same vial as 302 L above… the 302 L sample above will be moved to the removed list b/c the numbers are so low

:
The 302-AL 2.5-5 vial is labeled extra but there is only one vial.. This is not really an extra..

:
one of these two samples (5-10) must be mislabled because only one vial is present in the vial box 25-50 is missing so it may be that… we will average these two

:
there is only one vial but the sample was run twice on different days

:
there is only one sample but it was run twice

:
vial was only found labeled as an extra



Treatment means

		



Depth (inches)

Soil Carbon (%)

Depth (inches)

NT Plot 103



				0.0937817516		0.0937817516

				0.1354174602		0.1354174602

				0.1138495389		0.1138495389

				0.0378525795		0.0378525795

				0.107233241		0.107233241

				0.0072029318		0.0072029318



Depth (inches)

Soil Carbon (%)

Depth (inches)

No Till



												0.0937817516		0.0937817516		0.1306321973		0.1306321973		0.1024748123		0.1024748123		0.0856919517		0.0856919517		0.161105315		0.161105315

												0.1354174602		0.1354174602		0.1269779585		0.1269779585		0.1860007167		0.1860007167		0.0926282843		0.0926282843		0.0672811063		0.0672811063

												0.1138495389		0.1138495389		0.1208541033		0.1208541033		0.109946969		0.109946969		0.0600266438		0.0600266438		0.0751746243		0.0751746243

												0.0378525795		0.0378525795		0.0436188349		0.0436188349		0.1195354204		0.1195354204		0.0638570882		0.0638570882		0.0617722842		0.0617722842

												0.107233241		0.107233241		0.0117392065		0.0117392065		0.0323467567		0.0323467567		0.0277097395		0.0277097395		0.0212425263		0.0212425263

												0.0072029318		0.0072029318		0.0096346826		0.0096346826		0.0079153274		0.0079153274		0.0101563126		0.0101563126		0.0084793158		0.0084793158



No-Till

Chisel-Till

Organic 2-year

Organic 3-year

Organic 6-year

Soil depth (inch)

Total soil C (%)
(mean + SE)



								0.1024748123		0.1024748123		0.0856919517		0.0856919517		0.161105315		0.161105315

								0.1860007167		0.1860007167		0.0926282843		0.0926282843		0.0672811063		0.0672811063

								0.109946969		0.109946969		0.0600266438		0.0600266438		0.0751746243		0.0751746243

								0.1195354204		0.1195354204		0.0638570882		0.0638570882		0.0617722842		0.0617722842

								0.0323467567		0.0323467567		0.0277097395		0.0277097395		0.0212425263		0.0212425263

								0.0079153274		0.0079153274		0.0101563126		0.0101563126		0.0084793158		0.0084793158



Organic 2-year

Organic 3-year

Organic 6-year

Soil depth (inch)

Total soil C (%)
(mean + SE)



						0.1024748123		0.1024748123		0.0856919517		0.0856919517

						0.1860007167		0.1860007167		0.0926282843		0.0926282843

						0.109946969		0.109946969		0.0600266438		0.0600266438

						0.1195354204		0.1195354204		0.0638570882		0.0638570882

						0.0323467567		0.0323467567		0.0277097395		0.0277097395

						0.0079153274		0.0079153274		0.0101563126		0.0101563126



Organic 2-year

Organic 6-year

Soil depth (inch)

Total soil C (%)
(mean + SE)



						0.1024748123		0.1024748123		0.0856919517		0.0856919517

						0.1860007167		0.1860007167		0.0926282843		0.0926282843

						0.109946969		0.109946969		0.0600266438		0.0600266438

						0.1195354204		0.1195354204		0.0638570882		0.0638570882

						0.0323467567		0.0323467567		0.0277097395		0.0277097395

						0.0079153274		0.0079153274		0.0101563126		0.0101563126



Organic 2-year

Organic 6-year

Soil depth (inch)

Total soil C (%)
(mean + SE)



												0.0937817516		0.0937817516		0.1306321973		0.1306321973		0.1024748123		0.1024748123		0.0856919517		0.0856919517		0.161105315		0.161105315

												0.1354174602		0.1354174602		0.1269779585		0.1269779585		0.1860007167		0.1860007167		0.0926282843		0.0926282843		0.0672811063		0.0672811063

												0.1138495389		0.1138495389		0.1208541033		0.1208541033		0.109946969		0.109946969		0.0600266438		0.0600266438		0.0751746243		0.0751746243

												0.0378525795		0.0378525795		0.0436188349		0.0436188349		0.1195354204		0.1195354204		0.0638570882		0.0638570882		0.0617722842		0.0617722842

												0.107233241		0.107233241		0.0117392065		0.0117392065		0.0323467567		0.0323467567		0.0277097395		0.0277097395		0.0212425263		0.0212425263

												0.0072029318		0.0072029318		0.0096346826		0.0096346826		0.0079153274		0.0079153274		0.0101563126		0.0101563126		0.0084793158		0.0084793158



No-Till

Chisel-Till

Organic 2-year

Organic 3-year

Organic 6-year

Soil depth (inch)

Total soil C (g C m-2)
(mean + SE)



												0.0376303188		0.0376303188		0.0522518991		0.0522518991		0.1024748123		0.1024748123		0.0856919517		0.0856919517		0.161105315		0.161105315

												0.0649626112		0.0649626112		0.0562629235		0.0562629235		0.1860007167		0.1860007167		0.0926282843		0.0926282843		0.0672811063		0.0672811063

												0.0685770753		0.0685770753		0.0871424923		0.0871424923		0.109946969		0.109946969		0.0600266438		0.0600266438		0.0751746243		0.0751746243

												0.0508578127		0.0508578127		0.0528742774		0.0528742774		0.1195354204		0.1195354204		0.0638570882		0.0638570882		0.0617722842		0.0617722842

												0.0385996634		0.0385996634		0.0471857544		0.0471857544		0.0323467567		0.0323467567		0.0277097395		0.0277097395		0.0212425263		0.0212425263

												0.0572953924		0.0572953924		0.0463227363		0.0463227363		0.0079153274		0.0079153274		0.0101563126		0.0101563126		0.0084793158		0.0084793158



No-Till

Chisel-Till

Organic 2-year

Organic 3-year

Organic 6-year

Soil depth (inch)

Soil Bulk Density (g cm-3)
(mean + SE)



												0.0937817516		0.0937817516		0.1306321973		0.1306321973		0.1024748123		0.1024748123		0.0856919517		0.0856919517		0.161105315		0.161105315

												0.1354174602		0.1354174602		0.1269779585		0.1269779585		0.1860007167		0.1860007167		0.0926282843		0.0926282843		0.0672811063		0.0672811063

												0.1138495389		0.1138495389		0.1208541033		0.1208541033		0.109946969		0.109946969		0.0600266438		0.0600266438		0.0751746243		0.0751746243

												0.0378525795		0.0378525795		0.0436188349		0.0436188349		0.1195354204		0.1195354204		0.0638570882		0.0638570882		0.0617722842		0.0617722842

												0.107233241		0.107233241		0.0117392065		0.0117392065		0.0323467567		0.0323467567		0.0277097395		0.0277097395		0.0212425263		0.0212425263

												0.0072029318		0.0072029318		0.0096346826		0.0096346826		0.0079153274		0.0079153274		0.0101563126		0.0101563126		0.0084793158		0.0084793158



No-Till

Chisel-Till

Organic 2-year

Organic 3-year

Organic 6-year

Soil depth (inch)

Total soil C (g C m-2 in-1)



												0.0937817516		0.0937817516		0.1306321973		0.1306321973		0.1024748123		0.1024748123		0.0856919517		0.0856919517		0.161105315		0.161105315

												0.1354174602		0.1354174602		0.1269779585		0.1269779585		0.1860007167		0.1860007167		0.0926282843		0.0926282843		0.0672811063		0.0672811063

												0.1138495389		0.1138495389		0.1208541033		0.1208541033		0.109946969		0.109946969		0.0600266438		0.0600266438		0.0751746243		0.0751746243

												0.0378525795		0.0378525795		0.0436188349		0.0436188349		0.1195354204		0.1195354204		0.0638570882		0.0638570882		0.0617722842		0.0617722842

												0.107233241		0.107233241		0.0117392065		0.0117392065		0.0323467567		0.0323467567		0.0277097395		0.0277097395		0.0212425263		0.0212425263

												0.0072029318		0.0072029318		0.0096346826		0.0096346826		0.0079153274		0.0079153274		0.0101563126		0.0101563126		0.0084793158		0.0084793158



No-Till

Chisel-Till

Organic 2-year

Organic 3-year

Organic 6-year

Soil depth (m)

Total soil C (kg C m-3)



								1.2208290878		1.2208290878		0.1306321973		0.1306321973		2.1527243903		2.1527243903

								0.8598679124		0.8598679124		0.1269779585		0.1269779585		1.3532261388		1.3532261388

								0.6573633014		0.6573633014		0.1208541033		0.1208541033		1.5518954464		1.5518954464

								0.4735712225		0.4735712225		0.0436188349		0.0436188349		1.3637045827		1.3637045827

								0.0682164538		0.0682164538		0.0117392065		0.0117392065		0.4434349126		0.4434349126

								0.1198071262		0.1198071262		0.0096346826		0.0096346826		0.1361216629		0.1361216629



No-Till

Chisel-Till

Organic 3-year

Soil depth, midpoint of sample (m)

Total soil C (kg C m-3)



								0.0937817516		0.0937817516		0.1306321973		0.1306321973		0.1024748123		0.1024748123

								0.1354174602		0.1354174602		0.1269779585		0.1269779585		0.1860007167		0.1860007167

								0.1138495389		0.1138495389		0.1208541033		0.1208541033		0.109946969		0.109946969

								0.0378525795		0.0378525795		0.0436188349		0.0436188349		0.1195354204		0.1195354204

								0.107233241		0.107233241		0.0117392065		0.0117392065		0.0323467567		0.0323467567

								0.0072029318		0.0072029318		0.0096346826		0.0096346826		0.0079153274		0.0079153274



No-Till

Chisel-Till

Organic 3-year

Soil depth (inch)

Total soil C (%)
(mean + SE)





Nitrous oxide (N2O)—Corn  

kg N2O-N ha-1 y-1 Cumulative 
N2O-N as 
% Total N 

inputs System 2005 2006 2007 2008 2010* Cumulative 

No-Till 3.5 4.1 a   0.67 ab 1.0 0.8 10.1 a 0.92 b 

Chisel-
till 

2.3 3.4 a 0.64 b     1.1 1.3     8.7 ab 0.77 b 

Organic 
3-year 

2.9 1.9 b 0.75 a 1.3 1.4   8.3 b 0.60 a 

ANOVA P NS <0.05 <0.05 NS NS <0.1 <0.05 

*through Oct. 15 

Suggests that N2O flux does not reflect total N inputs (contrary to findings of 
others) 



Nitrous oxide, 2008 

kg N2O-N ha-1 y-1 

System Corn Soybean Wheat 
Full 

Rotation 
No-Till 0.9 0.4 0.6 b 0.7 b 

Chisel-till 1.1 0.8 0.8 b   0.9 ab 

Organic 
3-year 

1.3 1.0 2.4 a 1.6 a 

ANOVA P NS NS <0.05 <0.05 



Energy Use 

CO2eqvt 
(kg CO2 eqvt ha-1 y-1) 

Input NT CT Org3 
Machinery    77  202 334 
Nutrients   909  909    26* 
Seed    84    84  99 
Herbicides    92    59    0 

Total 1162 1250 458 

Corn 

* Assumes poultry litter produced on-farm; if transported 114 to 
127 km,  total CO2 eqvt for Org3 = NT and CT, respectively. 



Energy Use 

CO2 eqvt 
(kg CO2eqvt ha-1 y-1) 

System NT CT Org3 
Corn 1162 1250 458 
Soybean  506   576 403 
Wheat  752   759 172 
Full Rotation  807   862 344 



Global Warming Potential 

CO2 eqvt 
(kg CO2eqvt ha-1 y-1) 

System ∆Soil C N2O Energy GWP 
No-Till        0 b 303 b 807  1110 b 
Chisel Till  1080 a  406 ab 862 2348 a 
Organic -1953 c 737 a 344 -872 c 



Average Corn Yields*
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		data generated in sas program: 'yieldsum analysis.sas'

		For systems with 2 plots in soy in a given year and block, I took the average yield from the 2 plots.

		yieldsum = sum of all (crop) yields in a given system and block from 1996-2004.  1997 data was not included

		data is in kg/ha

		CropInPlot		bloc		System		_TYPE_		_FREQ_		yieldsum		mean yieldsum		S.E. yieldsum

		CRN		1		1		0		7		45980.3		48090.5333333333

		CRN		2		1		0		7		48309

		CRN		3		1		0		7		49982.3

		CRN		4		1		0		7		45670.2

		CRN		1		2		0		7		52766.3		53555

		CRN		2		2		0		7		54446.4

		CRN		3		2		0		7		53453.7

		CRN		4		2		0		7		45563.9

		CRN		1		5		0		7		32909.9		31740

		CRN		2		5		0		7		35194.6

		CRN		3		5		0		7		27115.8

		CRN		4		5		0		7		29795.9

		CRN		1		6		0		7		34387.8		35215

		CRN		2		6		0		7		35531.4

		CRN		3		6		0		7		35724.8

		CRN		4		6		0		7		31862

		CRN		1		7		0		7		36017.4		39021

		CRN		2		7		0		7		39265.6

		CRN		3		7		0		7		41779.1

		CRN		4		7		0		7		36882.2

		SOY		1		1		0		7		18441.45		19140

		SOY		2		1		0		7		19331.15

		SOY		3		1		0		7		19648.3

		SOY		4		1		0		7		17676.5

		SOY		1		2		0		7		17121.45		16920

		SOY		2		2		0		7		16059.6

		SOY		3		2		0		7		17578.35

		SOY		4		2		0		7		16072.3

		SOY		1		5		0		7		22888.4		21397

		SOY		2		5		0		7		22161.4

		SOY		3		5		0		7		19141.2

		SOY		4		5		0		7		20441

		SOY		1		6		0		7		21457.7		22822

		SOY		2		6		0		7		23317.7

		SOY		3		6		0		7		23691.2

		SOY		4		6		0		7		22093.3

		SOY		1		7		0		7		22163.3		23005

		SOY		2		7		0		7		22609.8

		SOY		3		7		0		7		24242.1

		SOY		4		7		0		7		22188.7

		WHT		1		1		0		4		14926.4		15146

		WHT		2		1		0		4		15555.8

		WHT		3		1		0		4		14956.8

		WHT		4		1		0		4		17907.5

		WHT		1		2		0		4		17074.4		17772

		WHT		2		2		0		4		16495

		WHT		3		2		0		4		19746.9

		WHT		4		2		0		4		17056.2

		WHT		1		6		0		4		15305.3		15632

		WHT		2		6		0		4		15018.4

		WHT		3		6		0		4		16573

		WHT		4		6		0		4		16462.7

		WHT		1		7		0		4		15811.5		16707

		WHT		2		7		0		4		16713.9

		WHT		3		7		0		4		17595.4

		WHT		4		7		0		4		17649.1
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						2000, 2001,2004, 2005

						mean yieldsum		mean yieldsum		mean yieldsum		S.E. yieldsum		S.E. yieldsum		S.E. yieldsum

				System		Corn		Soybean		Wheat		CRN		SOY		WHT

		No-Till		1		9690		4190		3983

		Chisel-Till		2		9800		3860		4257

		Organic
2-year		5		6480		3300												kg/ha		bu/acre

		Organic
3-year		6		7400		3340		3876										12000		191.2955465587

		Organic
6-year		7		8280		3440		4242

		fake data for bu/acre axis				50		40		30
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Greenhouse Gas Intensity 

System 
GWP 

(kg CO2eqvt ha-1 y-1) 

Crop Yield 
(Mg ha-1 y-1) 

GHGI 
(kg CO2eqvt Mg grain-1) 

No-Till  1110 b 7.25 a 153 a 
Chisel Till 2348 a 7.14 a 330 a 
Organic -872 c 5.12 b -169 b 



Organic > NT, CT 
 

C sequestered at depth should 
be more stable than in surface 
of NT soils 
 

Need to include diverse cropping 
systems in LTARs to fully 
evaluate soil C sequestration 
options (GRACEnet) 

Conclusions—Soil C 



 Manure application contributed to high 
N2O flux in Org3 in 2008   

 Need additional data years for N2O 
flux since it has high interannual 
variability 

Conclusions—N2O flux 



 NT, CT >> Org3 

 Energy use in Org3 strongly 
controlled by manure 
transport distance 

Conclusions—Energy Use 



 GWP 
CT > NT > Org3         Org3 < 0 

 GHGI      
CT = NT > Org3         Org3 < 0 

 

 Differences driven primarily by soil C 

 Differences driven secondarily by energy use  

 How we grow crops impacts global warming 
potential of agriculture 

 Mitigation options can be implemented 

 

Conclusions—GWP, GHGI 

(despite high  
N2O in 2008) 



Conclusions—Mitigation Options 

 Each component of GWP can be targeted to 
reduce climate change impacts of agriculture:  
∆Soil C, N2O flux, Energy Use   

 NT provides mitigation compared to CT largely 
due to soil C sequestration 

 Burying C, however, may provide more C 
sequestration potential than NT 

 Reducing N fertilizer inputs may have bigger 
mitigating impact via reduction in CO2 emitted 
during production and transport than N2O 
emissions after application 

 

 

 



Conclusions—Mitigation Options 
 Mitigation strategies have multiple benefits 

 Soil C provides multiple soil health benefits 
 Improved water infiltration 

 Improved soil resilience to erosion and runoff 

 Improved nutrient recycling 

 Improving NUE is primary strategy to reduce 
N2O emissions 

 Tends to reduce all N loss mechanisms 

 Reduces input costs 

 Reducing energy use has economic benefits 

 Mitigating GHG emissions = conservation 
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