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Introduction 
This spring, measurements were 
taken at two field sites in Michigan, 
Mason and Kellogg Biological Station 
(KBS), to quantify the carbon cycling 
through corn and soybean plots with 
a rye cover crop and three 
topographical positions: summit, 
slope, and depression. 
Objectives 
The objectives are 1) evaluate the 
components of spring C inputs and 
outputs, including rye biomass, 
decomposition of rye litter, and CO2 
emissions from soil; and 2) to 
assess the changes in organic C 
that took place between the first 
two years of the study (2011-2013). 
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* different letters mark statistically significant differences among  
topographical positions (p<0.05) 
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• The depression at Mason did not 
have much rye growth. This was 
mainly due to flooding at the site 
(Picture 1 shows similar flooding 
that happened during rye growth) 

• KBS has poorer soil, so limited 
rye growth was expected 
compared to Mason. 

Decomposition of Rye Litter 
• Dry rye was placed in mesh bags and buried near surface of cover crop plots at 

Mason site 
• Samples were removed from plots, dried, and weighed at day 7, 12, and 39  after 

burial 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

7 -June 12-June 10-JulyDe
co

m
po

si
tio

n 
of

 R
ye

 B
io

m
as

s 
(%

) 

Date of Sample Collection 

Mason 

Depression

Slope

Summit

a* 

b 
b 

*different letters mark statistically significant differences among  
topographical positions (p<0.05) 

Figure 2. Decomposition of rye biomass at 7, 12, and 39 days 
after burial.  

• While there were no 
differences in decomposition 
rates for litter bags buried for 
7 and 12 days in June, 
decomposition rate became 
substantially greater for the 
litter bags buried for 39 days 
through July. Greater 
microbial activity at 
depressions is the likely 
reason for the observed 
difference. 

CO2 Measurements 
• Infrared Photoacoustic Spectroscopy was used to sample 

CO2 from the surface soil. 
• Samples are taken bi-weekly from 8:00 am to 12:00 pm in 

plots with and without the presence of the rye cover crop 
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*Marks significant difference between cover and  
no cover treatments (p<0.1) 

• Contrary to previous 
years (2012-2014) 
the differences 
between cover and 
no cover crops were 
present only in KBS 
summits. Extremely 
wet soil conditions in 
June is the likely 
reason for difference 
in behavior of 2015 
data. 

Total Soil Carbon 
• 2013 data suggest the ability 

of the poor soil at KBS to 
sequester carbon in presence 
of cover crop. 

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

Depression Slope Summit

To
ta

l C
, %

 

KBS cover

no
cover

Figure 3. CO2-C emissions (mg m-2 hr-1) from plots with the presence 
of rye cover crop and without at each topography 

Figure 4. Total soil carbon (%) for each topography 
at KBS 

Picture 1. Flooding in the Mason depression 
plots 

Figure 1. Rye biomass at spring termination 


	Slide Number 1


This research is part of a regional collaborative project supported by

the USDA-NIFA, Award No. 2011-68002-30190 “Cropping Systems Coordinated Agricultural Project (CAP): Climate Change, Mitigation, and Adaptation in Corn-based Cropping Systems” sustainablecorn.org









Carbon Processes in the Presence of Cover Crop on Diverse Terrain

Jordan Beehler and Alexandra Kravchenko

Plant, Soil, and Microbial Sciences, Michigan State University















Introduction

This spring, measurements were taken at two field sites in Michigan, Mason and Kellogg Biological Station (KBS), to quantify the carbon cycling through corn and soybean plots with a rye cover crop and three topographical positions: summit, slope, and depression.

Objectives

The objectives are 1) evaluate the components of spring C inputs and outputs, including rye biomass, decomposition of rye litter, and CO2 emissions from soil; and 2) to assess the changes in organic C that took place between the first two years of the study (2011-2013).

Rye Cover Crop Biomass

The depression at Mason did not have much rye growth. This was mainly due to flooding at the site (Picture 1 shows similar flooding that happened during rye growth)

KBS has poorer soil, so limited rye growth was expected compared to Mason.

Decomposition of Rye Litter

Dry rye was placed in mesh bags and buried near surface of cover crop plots at Mason site

Samples were removed from plots, dried, and weighed at day 7, 12, and 39  after burial

Figure 2. Decomposition of rye biomass at 7, 12, and 39 days after burial. 

While there were no differences in decomposition rates for litter bags buried for 7 and 12 days in June, decomposition rate became substantially greater for the litter bags buried for 39 days through July. Greater microbial activity at depressions is the likely reason for the observed difference.

CO2 Measurements

Infrared Photoacoustic Spectroscopy was used to sample CO2 from the surface soil.

Samples are taken bi-weekly from 8:00 am to 12:00 pm in plots with and without the presence of the rye cover crop

Contrary to previous years (2012-2014) the differences between cover and no cover crops were present only in KBS summits. Extremely wet soil conditions in June is the likely reason for difference in behavior of 2015 data.

Total Soil Carbon

2013 data suggest the ability of the poor soil at KBS to sequester carbon in presence of cover crop.

Figure 3. CO2-C emissions (mg m-2 hr-1) from plots with the presence of rye cover crop and without at each topography

Figure 4. Total soil carbon (%) for each topography at KBS





Picture 1. Flooding in the Mason depression plots

Figure 1. Rye biomass at spring termination







Sasha Kravchenko (SK) - Change as "The objectives are 1) to evaluate components of 2015 spring C inputs and outputs, including rye biomas, decomposition of rye litter, and CO2 emission from soil; and 2) to assess the changes in soil organic C that took place during the first two years of the study (2011-2013)

KBS

cover	Depression	Slope	Summit	30.87664274967705	24.0467535520645	38.86134287133241	no cover	Depression	Slope	Summit	37.33756782205364	18.35679856701793	20.90524323509272	

CO2-C emission, mg m-2 hr-1





KBS

cover	Depression	Slope	Summit	0.71	0.72	0.5	no cover	Depression	Slope	Summit	0.67	0.62	0.46	

Total C, %





Mason

19.0	68.0	29.0	19.0	68.0	29.0	Depression	Slope	Summit	158.0	176.0	346.0	

Rye biomass, kg/ha



KBS

15.0	15.0	8.0	15.0	15.0	8.0	Depression	Slope	Summit	22.0	39.0	19.0	

Rye biomass, kg/ha



Mason

Depression	7 -June	12-June	10-July	11.86172799750654	25.22301616356432	62.69192039827684	Slope	7 -June	12-June	10-July	10.02115803419462	23.33526843713601	39.60527848974039	Summit	7 -June	12-June	10-July	6.83828942691323	23.50470654245485	45.54704903379932	Date of Sample Collection



Decomposition of Rye Biomass

(%)





Mason

cover	Depression	Slope	Summit	25.79033991719306	46.06253823421447	30.87664274967705	no cover	Depression	Slope	Summit	28.50273364376722	45.15043886631872	30.26524425940008	

CO2-C emission, mg m-2 hr-1





image4.png







image5.jpeg







image1.png

-ORG






image2.png

United States Department of Agriculture
National Institute of Food and Agriculture






image3.png













