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Strip tillage with cover crop decreased nitrous oxide losses and increased nitrogen availability in soybean postharvest soil
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Introduction

* Nitrous oxide (N,O) fluxes and nitrate leaching reduce crops N use efficiency.

* US agricultural N,O emissions have increased by 7%* since 2005.

* Nitrate (NO;") runoff has consistently exceeded target levels in Mississippi river basin?.

* Riverine N export flux rate by lllinois are the second largest in the Midwest.

* Approximately 45% of the cropland in US Midwest is tile-drained and this modified
hydrology exacerbate NO," leaching losses

* Conservational tillage practices and cover crops may temporarily reduce N availability
through immobilization but improves N retention and availability in the long-term.

* This study compares N availability and gaseous losses between conventional and
conservational tillage practices with cover crop

Materials & Methods

* Field experiment was conducted at Piatt County in tile-drained soybean harvested soil.

* Four treatments: conventional tillage (CT), no tillage (NT), strip tillage (ST), strip tillage
+ cover crop (STC) (Fig. 1)

* Soil available N, gaseous emissions (CO,, N,O, NH,) and enzyme activities (p-
glucosidase, glycine aminopeptidase) were measured.

* Gas fluxes were measured instantly in the field through Gasmet GT-5000.

Fig. 1. Tillage operations and gas measurements setu
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Results

* Soil NO;™ concentration was higher in conservation tillage treatments (20-22 mg kg™)
and lower in conventional tillage (14 mg kg) and decreased with time (Fig. 2).

Soil NO;™ concentration on average was

30% greater in no-tillage and strip

tillage + cover crop compared to other

tillage treatments.

Fig. 2. Soil NO;™ concentrations affected

by tillage practices and cover crop

The activities of B-glucosidase and
glycine aminopeptidase did not
differ among treatments and
remained below 2.5 umol pNP g
h-t (Fig. 3).
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Fig. 3. Enzyme activities affected by tillage practices

Carbon dioxide emission rates on
average were greater under
conservation tillage (10 ug m= hr-
1) practices than conventional
tillage (6 ug m~2 hr?) (Fig. 4).

Mean N,O emission rate was
lowest in conventional tillage
(0.04 ng m~ hrt), and higher in
conservational tillage practices
(1.6 ng m™2 hr).
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Fig. 4. Gaseous emissions affected by tillage practices

N,O emissions were on average 54% lower in strip-tillage + cover crop compared to
no-till and strip-tillage operations. Ammonia volatilization and methane emissions
were very low (< 1 ng m2 hrt) with no difference among treatments.

Conclusion

Results indicates that strip tillage + cover crop can decrease N,O losses in a soybean
post-harvest soil despite higher soil nitrate-N.

lInventory of US Greenhouse Gas Emissions and Sinks. Environmental Protection Agency, 2015.
’Mississippi River/Gulf of Mexico Watershed Nutrient Task Force: 2015



