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Udbytte effekt af draening

Udbytte (kg t@rstof/ha)

* Kernevaegt incl vand

KU Kasper Jensen 2018

Varbyg 2012 111 6652 5596 16% 534
Vinterhvede y 2013 174 7230 6523 / 10%\ 392
Vinterhvede r 2014 175 7654 6452 16% 438
Varbyg 2015 70 6008 4664 22% 697
140 6598 5486 17% 697
Vinterhvede 2016 90 6108 4173 31% 538
180 7622 5838 23% 538
Vinterhvede 2017 90 7111 5208 27% 756
l 180 7760 6038 22% , 756
Varbyg \ 2018/ 70 3204 * 2477 * \ 23% / 442
\ / 140 3237 * 3050 * \6%/ 442
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Ingen visuel effekt, alt ander fred og ro

Tokkerup 2016, Kasper Jensen
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Soil gas exchange
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Figure: Kasper Jensen KU 2019 (Winter wheat root system: Weaver (1927))



Malt grundvandsstand
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2015 Kveelstoftilgeengelighed og denitrifikation
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2016 Kveelstoftilgeengelighed og denitrifikation
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2017 Kveelstoftilgeengelighed og denitrifikation
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Detail system tile-drained
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Nitrogen and denitrification an important factor?

Billede fra Miljgportalen, Hvede 2002 Dias



Rod pavirkning, hgjtliggende grundvand
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Max roddybde vinterhvede 2015 og 2016
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Mikroklima og jordtemperatur

Photo of the trial field in spring
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Soil surface energy
balance
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Figure: Kasper Jensen KU 2019 (Winter wheat root system: Weaver (1927))



Weather dependent soil temperature effect

Soil and air temperature dgC

Drainage effect on soil temperature dgC

Kasper Jensen KU 2019

20/11/2019 20

Field soil temperature -3cm April 2015 - May 2017

Avg.Drainage effect on daily max soil temperature

March 1.3
April 1.1
May 0.9

Tastrup 2016
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Crop growth development
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Perspectives



Kasper Jensen KU 2019

Climate change mitigation

Yearly precipitation 1874-2015 Denmark
— 849mm 2017

Source: DMI 2018

Year Dias
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Potential proportion of area with drainage
need I DK

50% of the agricultural area in DK
have a drainage demand

from (Moller et al., 2018)



Detailafvanding, omfang, vedligehold og dimensionering

”Hidden” water
infrastucture

7

Kilde: Robert Neoddebo Poulsen —
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History of drainage



Detailafvanding, omfang, vedligehold og dimensionering

”Hidden” water
infrastucture

7

Kilde: Robert Neoddebo Poulsen —
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Water management

Kasper Jensen Tokkerup

www.da.wikipidia.org

www.naturstyrelsen.dk
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Water management
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Uniform soil water conditions
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Issues of poorly drained spots in the field
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Draen dybde



Kasper Jensen KU 2019 20/11/2019 33
20/11/2019 33

Water management

www.miljggis.dk
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The project has been supported by:

CARLSEN-LANGES LEGATSTIFTELSE
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Poor resource utilization on poorly drained soils
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Figure 1 Relative N yield in grains related to SEWeo. Data covers winter wheat (WW) and spring barley (SB) for all years and for all
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Conclusions:

- Consistent yield reductions of up to 25% across 11 trial
site years.

- Yield of dry matter (DM yield) and nitrogen uptake in
grains (N yield) were related to SEW,

- There was no significant interaction between SEW,, and
nitrogen application level with respect to yields.

- The drainage conditions had a clear effect on soil
temperature

- Simulated energy fluxes could explain some of the
observed daily temperature variations in the soil surface
layer.
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Environmental impact of N in fields studies
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Root environment

Irene Rasmussen KU (2015)
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Soil temperature as basis for application of new research



Relative dry matter yield
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Drainage Yield Response (grain drymatter)
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Relative DM yield = log (-5.45e-04*SEW,, +2.78)
At normal N application level (100% eq. WW, 180 and SB, 140 kgN/ha)




Groundwater level mm under soil surface

Groundwaterlevel Tokkerup mm under surface
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Proportion of drained areas

Artifical drained agricultural areas in Europe (Feick et al., 2005) Kasper Jensen KU 2019
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Different locations and climate



N level
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Relative N yield = log (-5.75e-04*SEW, +2.79)
At normal N application level (100% eq. WW, 180 and SB, 140 kgN/ha)

Drainage Yield Response (grain N content)

0 500 1000 1500 2000
SEWE0 (cm days)

Figure 1 Relative N yield in grains related to SEWeo. Data covers winter wheat (WW) and spring barley (SB) for all years and for all




Draiange trials

Williamson and Kriz (1970)

Kasper Jensen KU 2019 20/11/2019 45
Det danske hedeselskab, Kvorning 1927-1934 sandy loam
Undrianed index 100 |Oat Wheat Barley Turnip Fodder beets [Clover grass
Drained 121 155 175 133 222 139

Source: (Aslyng 1980)

British studies in the 80ties




SEW¢, line
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Kasper Jensen KU 2019
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Mapping of Temperature effects on solil surface

Promilleafgiftsfonden for landbrug
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Temperature effects on soil surface

Project financed by:

15/4-2018 _ |
Tastrup after Promilleafgiftsfonden for landbrug

tillage

Figure: Jesper Svendsgaard KU
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Drainage effect on maximum rooting depth

Max rooting depth 2015 and 2016 Taastrup with Simon Svane and Kristian Thorup Kristensen
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Soil variation
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Weather dependent soil temperature effect
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Energy fluxes
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Energy flux, absolute values




Perspektives

Soil water content(%) (0 to -0.5cm) Drainage effect on temperature (dgC)

Draiange effect on energy fluxes (W/mz)
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Rn effect of drainage

Kasper Jensen KU 2019
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DAISY parameters Reflectance Emissivity

pF PAR % NIR %
0 0.975
1 25 11

1.65 0.968
2 4.0 17
3 5.0 22
4 6.5 27
5 9.0 31 0.947
6 11.0 34
7 0.94
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Soil temperatures in deeper layers




Kasper Jensen KU 2019 20/11/2019 57

Crop cover development
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Soil water potential measured and modelled
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Field soil temperature April 2015 to May 2017

No ¢



Dykkede draen gger risikoen for sedimentation

Drainage system key point!

Source: Carsten Petersen KU



