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Objectives
•Are cropland soils in 
IA, IN and NE 
presently sequestering 
carbon?

•Quantify at the county 
level soil carbon 
changes due to the 
adoption of agricultural 
conservation practices.

•Local cooperation and 
input in the analysis.



U.S. Potential For C Sequestration

• Current net C sequestration in agricultural 
soils is ~ 20 million tonnes per year

• Compared to 28 million tonnes emitted by 
US agriculture from fuel use, fertilizer and 
pesticide production

• 75 - 200 million tonnes per year possible 
with present technology

Bruce et al. 1998
Eve et al. 2000
Lal et al. 1998



Survey data (CSRA)
CURRENT LAND USE INFORMATION FROM LOCAL KNOWLEDGE (SHEET A)

STATE INDIANA COUNTY BLACKFORD

FOR INDICATED SOILS ON MAP DETERMINE:
MUID (STATSGO ASSOCIATION) IN004 IN005 IN029 IN032       

LAND USE INFORMATION
72.9 90.7 74 83.4

          CLASS I & II

          CLASS III & IV

          CLASS V & VI

FOREST OR TREES 10.9 0.9 17.5 11.9

GRASS LANDS 14 7.7 8.5 3.1

WATER / WETLANDS 0.1 0.6 0 1.7

URBAN / OTHER 2 0.05 0 0
TOTAL 99.9% 100.0% 100.0% 100.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

LANDSCAPE DESCRIPTION
FLAT

ROLLING HILLS

STEEP HILLS

FLOOD PLAIN

OTHER
TOTAL 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

TOTAL CROPLAND: % OF THIS SOIL IDENTIFIED AS CROPLAND .  THE SUM OF LAND CAPABILITY CLASS I & II, III & IV, AND V & VI MUST ADD TO THIS %.
     CLASS I & II: % OF THIS SOIL THAT IS CLASS I & II CROPLAND.
     CLASS III & IV: % OF THIS SOIL THAT IS CLASS III & IV CROPLAND.
     CLASS V & VI: % OF THIS SOIL THAT IS CLASS V & VI CROPLAND.
FOREST OR TREES: % OF THIS SOIL IDENTIFIED AS  FOREST OR TREES.
GRASS LANDS: % OF THIS SOIL IDENTIFIED AS GRASS LANDS.
WATER / WETLANDS: % OF THIS SOIL IDENTIFIED AS WETLANDS.
URBAN / OTHER LANDS: % OF THIS SOIL IDENTIFIED AS OTHER LANDS INCLUDING URBAN LANDS, DEVELOPED LANDS, ABANDONED LANDS.
LANDSCAPE DESCRIPTION: % OF THIS SOIL IN EACH LANDSCAPE DESCRIPTION.

CARBON SEQUESTRATION RURAL APPRAISAL

TOTAL CROPLAND

GENERAL LAND USE INFORMATION FROM LOCAL KNOWLEDGE (SHEET B)

STATE INDIANA COUNTY BLACKFORD

HAS ANY PART OF THE COUNTY BEEN DRAINED (YES/NO):
IF YES, ANSWER THE FOLLOWING.

MUID % OF SOIL % OF SOIL
DRAINED DRAINED

IN004

IN005

IN029

IN032

 

 

 

 

 

 

MUID: SOIL MAP UNIT ID FROM STATSGO. (FROM MAP)

% OF SOIL DRAINED: GIVE AN ESTIMATE FOR THESE SOILS OF THE AMOUNT OF DRIANAGE INSTALLED.

TILE DRAINAGEOPEN DITCH DRAINAGE

CARBON SEQUESTRATION RURAL APPRAISAL

TIME PERIOD OF INSTALLATION: GIVE THE TIME PERIOD WHEN DRAINAGE PRACTICES 
WERE INSTALLLED. (i.e. 1930-1950, 1940-1960, 1970-1990, ETC.)

TIME PERIOD OF 
INSTALLATION

TIME PERIOD OF 
INSTALLATION

GENERAL LAND USE INFORMATION FROM LOCAL KNOWLEDGE (SHEET C)

STATE INDIANA COUNTY BLACKFORD

IS 10% OR MORE OF ANY MUID IRRIGATED (YES/NO):

IF YES, ANSWER THE FOLLOWING.

MUID % OF SOIL ANNUAL AMOUNT TYPES OF SYSTEMS
IRRIGATED APPLIED (INCHES)

IN004

IN005

IN029

IN032

 

 

 

 

 

 

MUID: SOIL MAP UNIT ID FROM STATSGO. (FROM MAP)

% OF SOIL IRRIGATED: GIVE AN ESTIMATE FOR THESE SOILS OF THE AMOUNT OF IRRIGATION INSTALLED.

CARBON SEQUESTRATION RURAL APPRAISAL

TIME PERIOD OF INSTALLATION: GIVE THE TIME PERIOD WHEN IRRIGATION PRACTICES WERE INSTALLLED. (i.e. 1930-1950, 1940-1960, 1970-
1990, ETC.)

ANNUAL AMOUNT APPLIED (INCHES): GIVE AN ESTIMATE OF THE ANNUAL AMOUNT OF IRRIGATION WATER APPLIED IN INCHES.  (6 INCHES, 12 
INCHES, 15 INCHES, ETC.)

TYPES OF SYSTEMS: TYPICAL TYPE OF IRRIGATION SYSTEM INSTALLED.  (CENTER PIVOT, GATED PIPE, ETC.)

TIME PERIOD OF 
INSTALLATION

COUNTY LEVEL FARMING AND CROPPING SYSTEM HISTORY FROM PRE 1900 TO PRESENT (SHEET D)

STATE INDIANA COUNTY BLACKFORD

TIME FRAME 1970-1990+

% ESTIMATE OF COUNTY BEING FARMED DURING THIS TIME FRAME: 85%

CROP ROTATIONS (SPECIFY 1 TO 3)

1)  CORN-SOYBEAN

2)  

3)  

FOR INDICATED CROPS

CROP NAME CORN SOYBEAN

YIELD (BU OR TONS/AC) 130 40

N FERT APPLIED (LBS/AC) 110

MANURE APPLIED (TONS/AC) 2   

TYPICAL TILLAGE OPERATIONS DISK DISK  

CULTIVATE DISK

PLANT PLANT

CULTIVATE CULTIVATE

Comments:

TIME FRAME: PERIOD OF TIME AS SPECIFIED.

FOR INDICATED CROPS: ACTUAL CROP INFORMATION FOR THE INDICATED CROPS IN THE ROTATIONS.
CROP: CROP NAME AS SHOWN IN CROP ROTATION.

YIELD: CROP YIELD IN BU/AC FOR GRAINS OR TONS/AC FOR HAY.
N FERT APPLIED: ESTIMATE OF COMMERCIAL NITROGEN FERTILIZER APPLIED ANNUALLY (LBS/AC).
MANURE APPLIED: ESTIMATE OF MANURE APPLIED ANNUALLY (TONS/AC), BY CROP.
TYPICAL TILLAGE OPERATIONS: TYPICAL TILLAGE OPERATIONS USED TO GROW THIS CROP.  (EXAMPLES ARE FALL PLOW; 
SPRING PLOW; CHIESEL PLOW; DISK; HARROW; CULTIVATOR; DRILL; PLANT; ETC.)

CARBON SEQUESTRATION RURAL APPRAISAL

% ESTIMATE OF COUNTY BEING FARMED DURING THIS TIME FRAME: GIVE AN ESTIMATE OF THE COUNTY AREA BEING FARMED 
DURING THIS TIME FRAME.

TYPICAL CROP ROTATION:  CROP ROTATIONS INCLUDE (CORN-CORN; CORN-SOYBEAN; CORN-CORN-OATS-MEADOW-MEADOW; 
CORN-SOYBEAN-CORN-OATS-MEADOW-MEADOW; ETC)

PRACTICES INSTALLED BY COUNTY AND SOIL TYPE

USE IN REPORTING TO DOE FOR CARBON SEQUESTRATION
(USE SEPARATE SHEET FOR EACH SOIL MUID)

STATE INDIANA COUNTY BLACKFORD MUID IN004

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

MUID: SOIL MAP UNIT ID FROM STATSGO. (FROM MAP)

NO-TILL: NO-TILL FARMING SYSTEM.

ANNUAL CONSERVATION PRACTICES INSTALLED

TREE PLANTING: ALL CONSERVATION PRACTICES THAT INCLUDE TREE PLANTINGS.  (WINDBREAKS, SHELTERBELTS, AGRO-
FORESTRY)

REDUCED TILLAGE: REDUCED TILLAGE FARMING WHICH LEAVE GREATER THAN 15% RESIDUE AFTER PLANTING.  (INCLUDES 
MULCH TILL, RIDGE TILL BUT NOT NO-TILL).

COMMON CROP ROTATION (s)
ACRES OF CONSERVATION PRACTICES INSTALLED (ACRES)

CROP ROTATION:  PICK THE TWO MOST COMMON CROP ROTATIONS.  IF ONE ROTATION IS >90% OF CROPPED ACRES, 
REPORT ONLY THAT ROTATION.  TOTAL FOR THE COUNTY SHOULD EQUAL THE CTIC REPORTED VALUES FROM 1989 TO 
PRESENT.  SEE SUPPLEMENTAL INFORMATION.

GRASS CONVERSIONS: ALL GRASS PLANTING CONSERVATION PRACTICES.
(WATERWAYS, BUFFERS INCLUDING RIPIARIAN BUFFERS, FILTER STRIPS, TERRACES, CRP).
USE 12' WIDTH FOR TERRACES (LF*12/43560=ACRE). 
USE 40' WIDTH FOR ALL OTHER PRACTICES REPORTED IN LINEAR FEET (LF*40/43560=ACRE).  

WETLANDS CREATED AND/OR RESTORED: ALL CONSERVATION PRACTICES THAT INCLUDE THE CREATION OR RESTORATION 
OF WETLANDS.

REDUCED
TILLLAGE

NO-TILL REDUCED
TILLLAGE

GRASS 
CONVERSIONS

TREE
PLANTING

WETLANDS
CREATED
AND/OR
RESTOREDNO-TILL
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Daly et al. 1994



USDA-SCS 1994



IA Native Vegetation, Current Land 
Cover and STATSGO Soil

IA Dept. of NR 1996
Scott et al. 1997



NE Land Cover/STATSGO Soil

GAP 1993



State Conservation Partners

DOE-EIA

State Agencies, 
Land-grant Univ.

Conservation 
Districts

Natural Resources 
Conservation 

Service

Colorado State 
University



Carbon Sequestration Rural Appraisal 
(CSRA)

SOIL & LANDUSE MAPS
STATSGO, GAP, IRRIGATION

DRAINAGE & 
IRRIGATION

CROPPING 
HISTORY

CONSERVATION 
PRACTICES

LANDUSE

TEST IN PILOT COUNTIES

ALL 284 COUNTIES

100% RETURNED



Carbon Sequestration Rural Appraisal
Land use

Drainage
Irrigation

Crop Mgmt.

Conservation 
Practices



Data Sources and Quality Control
NASS Database

CTIC Database

Analysis

Database



Climate Soils Management

Water
Balance
Submodel

Century model Plant
Growth
Submodel

Active
SOM

Slow
SOM

Passive
SOM

Residues

CO2 CO2
CO2

CO2 CO2

CO2

SOM
Submodel



Current Rates of soil C change (MMT C)

Practice Nebraska Iowa Indiana

Conventional Tillage 3.6 0.24 5.2 0.43 2.7 0.25

Mulch Tillage 4.2 0.59 3.0 0.82 2.1 0.79

No Tillage 0.4 0.20 1.1 0.66 0.4 0.19

CRP/grass 0.4 0.25 1.1 1.34 0.2 0.22

Tree/wetland 0.02 0.01 0.06 0.03 0.02 0.01

Cult. of organic soil na na 0.022 -0.17 0.086 -0.68

Net change 1.3 3.1 0.8

Mha TgC Mha TgC Mha TgC





Databases of 
Conservation 

Practices

Decision 
Support    
Models



Conclusions
• Are cropland soils in IA, IN and NE presently sequestering 

carbon?  (YES)
– 5.2 MMT C currently.

• Quantify at the county level soil carbon changes due to the 
adoption of agricultural conservation practices.  (YES)
– Have county specific decision support models to access the 

soil C changes when applying conservation practices.  
– Analysis is detailed enough to allow local land managers to 

make C sequestration related decisions based on local soils 
and land use conditions.

• Local cooperation and input in the analysis.  (YES)
– 100% participation of the conservation districts and natural 

resource districts in all 284 counties.
– State conservation partners are willing to take leadership 

roles to increase the awareness of C sequestration issues.
– States are reporting sequestered C to DOE-EIA.
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