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Conservation agriculture

No-till adoption in Denmark (dst.dk)

« Started after Dust Bowl
in 1930s

* Rapid expansion over
the last 25 years

* Today ~11% of arable
cropland managed after
CA pr|nC|p|eS (Kassam et al., 2015)

* In Denmark, the
farmland area managed
without plough
increased by 26% over
the last two years (stan
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Minimum soil
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Diverse crop
rotation

Permanent soil cover
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Nitrogen as environmental pollutant

Planetary boundaries, Steffen et al. (2015)
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Nitrogen flows jeopardize ecosystem
functioning

Distribution of N pollution in Europe, Sutton et al. (2011)
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Nitrogen cycling in an agroecosystem

Cycling of N in two circuits

Nitrate leaching and recycling by
catch crops

O Nitrogen supply from soil organic
matter

time

- Conservation agriculture impacts both circuits
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Can Conservation agriculture promote opportunities to
improve N cycling in agroecosystems?

* How should cover crops be designed to efficiently recycle Nitrogen?
* Do changes in soil structure by no-till impact nitrate leaching?

‘j Cover crops fall under one pillar of CA

+ Changes in topsoil structure and residues input by CA
O » Is the organic carbon content increased in CA?
+ Is the turnover of organic matter different in CA?
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Legend Thorup-Kristensen & Rasmussen (2015)
Cover crops recycle leached N o Control & Chicory (grazing)
= Ryegrass v Dyer's woad
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. . Development of Nitrate content in the soil profile
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Soil nitrate in the soil profile at different time points of the GMSR
cropping system experiment.
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Organic Carbon content in CA
Carbon profile
Marts 2019
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Why do we not have more organic carbon?

Stoichiometry of humus
C:N:P:S
1000:80:20:14

+ Stable nutrient ratio in organic matter
* Residues (straw) are normally very rich in C, but notin N: P : S

e Fertilize humus?
* Costs
* N regulations

Kirkby et al. (2011)
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Ammonium content in the topsoil

a) Ammonium content in the topsoil b) Nitrate content in the topsoil
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a) Ammonium content and b) Nitrate content of the 50 cm topsoil at different sampling time points for three
tillage systems, average over n=3
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Who is there, and what are they doing?

5.0 Myo_inositol

* Main soil organic matter turnover by

the soil microbes (bacteria and fungi)
« Undisturbed CA soil has more fungi R il

compared to ploughed soil (Hendrix et al. 1986) 5 A N;}z:—z
* Temperature and water content S % ors

differences change microbial activity ) — i
 Substrate induced respiration 25{  Argiine

experiment o\

» How efficient can microbes respire different Galactose
carbon sources L 4 0 2

2
LD1 (51.83%)

LDA of substrate induced respiration according to two tillage
and three depths (1 is 0-5cm, 2 is 5-10cm, 3 is 10-20cm)
groups. Results are subtracted of basal respiration.
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Can Conservation agriculture promote opportunities to
improve N cycling in agroecosystems?

* How should cover crops be designed to efficiently recycle Nitrogen?
» Deep roots, vigorous growth, high Nitrogen concentration

» Do changes in soil structure by no-till impact nitrate leaching?
* Probably not

‘j Cover crops fall under one pillar of CA

» Changes in topsoil structure and residues input by CA
O + Is the organic carbon content increased in CA?
* No-itis redistributed
» Is the turnover of organic matter different in CA?

* Maybe - indicator: higher ammonium content in CA topsoil and differences in microbial

respiration




