Abstract

Management practices influencing soll organic
matter quality responsible for carbon sequestration
are still not very clear. A randomized block
experiment in 2 (tillage) x 3 (crop rotation) factorial
arrangement was laid-out to evaluate tillage and
crop rotation impact (1990 to 2007) on organic
matter quality at different soil depths. An untilled
grassy was used as control. Tillage treatments
(conventional tillage, CT and no-till, NT) were
factored into continuous corn (CC), corn-soybean
(CS), and corn—soybean-wheat-cowpeas (CSW)
rotation. Soll cores were randomly collected at O-
7.5, 7.5-15, 15-22.5 and 22.5-30 cm depths, 2-mm
sieved, air-dried, extracted humic substances with
0.5M NaOH (pH 13.4). The extracts were filtered,
air-dried, and analyzed for functional group
components by using Fourier Transformation
Infrared (FTIR) Spectroscopy. Results showed that
extracted humic substances were dominated by
OH, C=C and C-C groups. In both NT and CT, the
functional groups were dominated by OH and C=C
for corn and corn-soybean rotation. Including wheat
In the rotation under both NT and CT showed C-C
peak. Likewise, humic substances extracted from
grass land showed peaks of OH, C=C and C-C
groups. However, continuous corn under NT
showed only OH peak.

Introduction

Soll organic matter (SOM) Is recognized to be the
most important component responsible for soll
fertility, crop production and environmental
protection.

Crop residues and manures have traditionally been
applied for maintaining and increasing SOM
content. However, the continued depletion of and
gualitative variations in of SOM, resulting from
conventional agriculture, has been identified as a
critical global concern. Furthermore, management
practices influence SOM quality responsible for
carbon sequestration. Thus, characterization and
guantification of SOM could be the fundamental
approach to evaluate the impact of management
practices on soll’'s functional capacity in
agroecosystems.

The Fourier-transform infrared (FTIR) spectroscopy
IS Increasingly used for the characterization of
SOM. The current use of FTIR Is based on
advantage of direct information about functional
groups in the SOM fraction involved and analyzed.

This study was aimed to characterize the nature of
the SOM (functional groups) in response to long-
term effects of tillage and crop rotation.

Materials and Methods

A randomized block experiment in 2 (tillage) x 3
(crop rotation) factorial arrangement was laid-out
at Vanmeter farm (known as the site of the Ohio
Management Systems Evaluation Area, MESA) of
the Ohio State University South Centers at
Piketon, Ohio to evaluate tillage and crop rotation
Impact (1990 to 2007) on organic matter quality at
different soil depths. The dominant soll at the
experimental site is Huntington silt loam (fine-clay,
mixed, mesic Fluventic Hapludoll) which contains
21 g kg-1 sand, 55 g kg-1 silt and 24 g kg-1 clay
(Salchow 1994).
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Tillage treatments (conventional tillage, and no-till) were
factored into continuous corn, corn-soybean, and corn—
soybean-wheat-cowpeas rotation as follows:

(1) Continuous corn (Zea Mays, L.) under conventional
tillage (CC-CT): The CC-CT plots were chisel plowed
annually followed by disking in the spring and received
120 kg N ha-1 from urea-ammonium nitrate (UAN-28%
N) at planting corn. P and K were applied in the fall as
per recommendation from soll tests.

(2) Continuous corn (Zea Mays, L.) under no-till (CC-
NT): The CC-NT plots were not plowed at all and
received 120 kg N ha-1 from urea-ammonium nitrate
(UAN-28% N) at planting corn. P and K were applied In
the fall as per recommendation from soil tests.

(3) Corn - soybean (Glycine max, L.) rotation under
conventional tillage (CS-CT): The CS-CT plots were
chisel plowed annually followed by disking in the spring
for both planting of corn and soybeans. Corn received
annual inputs of 120 kg N ha-1 from UAN for corn.
Soybeans did not receive any N inputs. P and K were
applied to both corn and soybeans in the fall as per
recommendation from soil tests.

(4) Corn - soybean (Glycine max, L.) rotation under no-
till (CS-NT): The CS-NT plots were not plowed before
planting of corn and soybeans. Corn received annual
iInputs of 120 kg N ha-1 from UAN for corn. Soybean did
not receive any N inputs. P and K were applied to both
corn and soybean in the fall as per recommendation
from soll tests.

(5) Corn — soybean - wheat (Tritium aestivum, L.)-
cowpea rotation under conventional tillage (CSW-CT).
The treatment plots were fall chisel plowed followed
disking in the spring before planting of corn and
soybeans. Cowpeas as cover crops were drilled in late
July after harvesting wheat and chisel plowed down in

the fall. Corn was planted within cowpeas residues in the

next spring without any N inputs. No N was applied for
soybeans. A basal dose of 30 kg N ha-1 was applied for
wheat. P and K were applied to corn, soybeans and
wheat as per recommendation from soil tests.

(6) Corn — soybean - wheat (Tritium aestivum, L.)-
cowpeas rotation under no-till (CSW-NT). The treatment
plots were neither fall chisel plowed nor spring disking
before planting of corn and soybeans. Cowpeas as
cover crops were planted by drilling in late July after
harvesting wheat and allowed to be winter-killed. No-till
corn was planted in winter-killed cowpeas residues in
the next spring without any N inputs. No N was applied
for soybeans. A basal dose of 30 kg N ha-1 was applied
for wheat. P and K were applied to corn, soybeans and
wheat as per recommendation from soll tests.

Each treatment combination was replicated 3 times In
100-m long and 40-m wide plots. A10-m wide grass strip
was established to separate the plots from each other
and between blocks. Soll cores were randomly collected
at 0-7.5, 7.5-15, 15-22.5 and 22.5-30 cm depths, 2-mm
sieved, air-dried, extracted humic substances with 0.5M

NaOH (pH 13.4). An untilled grassy was used as control.

The extracts were filtered, air-dried, and analyzed for
functional groups by using Shimadzu® FTIR-8400s
equipped with automatic alignment and Attenuated Total
Reflectance (ATR) accessories.

Results and Discussion

Results showed that extracted humic substances
were dominated by OH, C=C and C-C groups. In both
NT and CT, the functional groups were dominated by
OH and C=C for corn and corn-soybean rotation.

Including wheat in the rotation under both NT and CT
showed C-C peak. Likewise, humic substances
extracted from grass land showed peaks of OH, C=C
and C-C groups. However, continuous corn under NT
showed only OH peak.

Further studies are needed to elucidate more
iInformation regarding the nature and functional
groups of SOM.
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Fig. 1. Spectral reflectance of 0.5M extracted organic matter from conventionally tilled
soil under continuous corn
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Fig. 2. Spectral reflectance of 0.5M extracted organic matter from
NT soll under continuous corn
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Fig. 3. Spectral reflectance of 0.5M extracted organic matter from
CT soll under corn-soybean
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Fig. 4. Spectral reflectance of 0.5M extracted organic matter from
NT soll under corn-soybean
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Fig. 5. Spectral reflectance of 0.5M extracted organic matter
from CT soll under corn-soybean-wheat rotation with cover crops
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Fig. 6. Spectral reflectance of 0.5M extracted organic matter
from NT soll under corn-soybean-wheat rotation with cover crops
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Fig. 7. Spectral reflectance of 0.5M extracted organic matter from
untilled soil under continuous grass

*For further information:

raut.1@osu.edu
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