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Was sind Dauerfeldversuche? Wofur brauchen wir sie?

Als Dauerfeldversuche (DFV) werden Freiland-Parzellen-Experimente bezeichnet,

die statisch angelegt sind und mehr als 20 Jahre unverandert betrieben werden.

@ = Wertvolle Forschungsbasis > Daten kaum reproduzierbar

\ U4
-@- = System ,,Klima-Boden-Pflanze-Management" besser verstehen

|M = Langfristigen Einfluss von Umwelt & Bewirtschaftung einschatzen




Die dltesten & bekanntesten Dauerfeldversuche der Welt

1. Broadbalk (Rothamsted, GroBbritannien) > 1843
2. Park Grass (Rothamsted, GroBbritannien) > 1856
3. Morrow Plots (University of Illinois, USA) - 1876
4. Ewiger Roggen (MLU Halle, Deutschland) > 1878
5. Sanborn Field (University of Missouri, USA) > 1888

6. Askov LTE (Aarhus University, Danemark) - 1894

Weltweit gibt es heute noch uber 600 DFV,

etwa 25 davon sind alter als 100 Jahre.




Dauerfeldversuche in Deutschland: Klassifizierung

m Ackerbau
® Grunland
m Gemusebau

Obstbau

205 DFV identifiziert - davon ca. 2/3 aktiv & 1/3 beendet



https://soil.copernicus.org/articles/6/579/2020/soil-6-579-2020.pdf

Wann & wofur wurden Dauerfeldversuche bisher angelegt?
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https://soil.copernicus.org/articles/6/579/2020/soil-6-579-2020.pdf

Spezifika von Dauerfeldversuchen: Was macht sie aus?
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- Langfristige Verfligbarkeit & statisches Design

- Kontrollierte Differenzierung der Bewirtschaftung

- Reprasentanz ,Boden-Klima-Raum"

- Reprasentanz ,Landwirtschaftliche Nutzung®



89 % der Ackerbau-DFV liegen in trockenen Regionen

Table 2. Climatic water balance of the growing season (1 May to 31 October) (CWBg) classification of arable land in Germany and the

number and share of the different LTFE types in each CWBg class.

CWBg Range Agricultural LTFEs total (arable Fertilization Tillage Crop rotation
class [mm yr_]] area (arable) land) (n = 169) LTFEs* (n = 124) | LTFEs* (n = 38) | LTFEs™ (n = 32)
Area  Share | Number Share | Number Share | Number Share | Number Share
[ha] [%] [%] [%] [%] [%]
1 < —150 3135676 23 66 39 49 40 13 34 13 41
2 —150to < =50 4473111 33 49 29 39 31 12 32 6 19
3 —50to <50 4468852 33 35 21 21 17 11 29 3 9
4 50 to < 150 926 798 7 10 6 10 8 1 3 4 13
5 150 to < 300 492110 4 9 5 5 4 1 3 6 19
6 300 to < 500 0 0 0 0 0 0 0 0 0 0
7 > 500 0 0 0 0 0 0 0 0 0 0

* Multiple nominations possible.



https://soil.copernicus.org/articles/6/579/2020/soil-6-579-2020.pdf

BonaRes: Boden als nachhaltige Ressource fur die Biookonomie

Q BONARES ist BMBF-FordermafBe ,Nationale Forschungsstrategie Biodkonomie 2030"

GroB angelegte Verbundforschung in Deutschland, DFV als wichtige Informationsquelle

€S sonares

Overview of Long-Term Field Experiments (LTE)

This LTE overview map, developed under the BonaRes initiative at ZALF, currently encompasses data from +570 agricultural experiments with a duration of at

re included: EJP SOIL (European Joint Programme), GLTEN (Global long-term experiment network), ILTER (International long-term ecological researc|
en

> Online-Ubersichtskarte inkl. Metainformationen

. > DFV-Steckbriefe inkl. Versuchsbeschreibungen

- Data Repository stellt Daten offentlich bereit



https://lte.bonares.de/

Overview of Long-Term Field Experiments (LTE)

This LTE overview map, developed under the BonaRes initiative at ZALF, currently encompasses data from +570 agricultural experiments with a duration of at least a minimum of 20 years. The following networks are included
EJP SOIL (European Joint Programme), GLTEN (Global long-term experiment network), ILTER (International long-term ecological research), IOSDV (International Organic Nitrogen Fertilization Experiment), NLFT (National Long-

term Fertilization Trials, Hungary), RetiBio 2 (ltaly).

(You can get easy access to your LTE of interest by using the categories as a filter criteria.)

| Basemap Gallery

Metadata Download

LTE Wordcloud- Find on map, click on any
keywords
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Detailed Metadata of LTE "LTE Halle, Ewiger Roggen"” Detailed Metadata of LTE "LTE Methau, Dauerduengungsversuch L28"
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Wir wollen das System ,,Klima-Boden-Pflanze" verstehen
Wetterstationen sind hierflr wichtig — genauso wie digitale Messtechnik & Feldsensorik

Foto: Agrarheute.com

Foto: BayWa

Foto: Gerhard Kast




Moderne Sensorsysteme/Feldsensorik

Klimatische Faktoren

Statistische Analyse Bodenparameter

Digitale Datenbank Pflanzenparameter

Agronomisches Management



Dauerfeldversuche zur Bewertung von Landnutzungssystemen
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ESST;A’}{“C"STED OUR GOALS ENGAGE WITH US OUR EXPERTISE DATA & RESOURCES NEWS EVENTS

i o i TR o

NATIONAL BIOSCIENCE RESEARCH INFRASTRUCTURES

THE LONG TERM EXPERIMENTS

Historic field experiments that continue to deliver invaluable scientific data

https://www.rothamsted.ac.uk/national-capability/the-long-term-experiments



https://www.rothamsted.ac.uk/national-capability/the-long-term-experiments
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25 era.rothamsted.ac.uk/index.php

Access to data from the Rothamsted Long-term Experiments BEle-RAdata & e-RApubs B e-RAdoc  Q e-RAsearch
e-k A ABOUTvV SITES v EXPERIMENTS v DATAV METEOROLOGICAL DATAV SAMPLE ARCHIVE

Data from the LTEs was originally recorded on paper...

https://www.era.rothamsted.ac.uk/




Grain yield t ha! at 85% dry matter
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https://www.era.rothamsted.ac.uk/dataset/rbk1/01-OAWWYields




Einfluss der Dungung auf Weizenertrag & mikrobielle Biomasse
Broadbalk Experiment Rothamsted, UK (started 1843)
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Einfluss der Diingung auf Entwicklung des Bodenkohlenstoffs
Broadbalk Experiment Rothamsted, UK (seit 1843)

90 -
80 -
70 A ~

60— - —
ol /

7/

/7

40" / /

30 {2 W,

10 -

Organic C, t/ha

Broadbalk experiment 0
Rothamsted Research (England)

I I I I I I I I 1

1840 1860 1880 1900 1920 1940 1960 1980 2000 2020

===Ni| =#=N3PKMg =s=FYM since 1844 =—e=FYM since 1885

https:

www.era.rothamsted.ac.uk/Broadbalk



https://www.era.rothamsted.ac.uk/Broadbalk

Griunland: Langzeit-Trends in Ertrag & Ertragsvariabilitat
Park Grass Experiment Rothamsted (seit 1856)

Ertragstrend Ertragsvariabilitat
[t/ha] (blaue Punktlinie) [(t/ha)?2] (rote Saulen)
15 12
10 8

Park Grass Experiment
Rothamsted Research Centre (UK)

1965 1975 1985 1995 2005 2015
Year

- Flur die Ertragsvariabilitat wurden
ahnliche Trends in den verschiedenen
Diingungsvarianten gefunden

https://doi.org/10.1007/s13593-023-00885-w



Starker Einfluss klimatischer Faktoren auf Ertragsvariabilitat
Park Grass Experiment Rothamsted (seit 1856)

General model statistic First selected covariable Second selected covariable
Treatment| Fertilisation Liming Durbin- Adiusted VIE Regression Standardized Regression Standardized
Watson Juste . . IName of covariable coefficient coefficient P Name of covariable coefficient  coefficient
R Square | Collinearity| value value
test B Beta B Beta
pH?7 2.02 0.29 1.00 Water stress days _March_October -0.02 -0.55 0.00 Jnone selected
3 Nil pH 6 1.68 0.23 1.00 Water stress days March October -0.02 -0.49 0.00 jnone selected
pHS 1.62 0.29 1.00 Water stress days_March_October -0.02 -0.54 0.00 Jnone selected
no chalk 1.58 0.25 1.00 Water stress days March October -0.02 -0.50 0.00 fnone selected
pH7 1.97 1.36 Water stress days_March_October -0.03 -0.47 0.00 JTemperature July August -0.66 -0.35 0.00
2.05 . 1.36 Water stress days March October -0.02 -0.37 . Temperature July August
7/2 P K Na Mg
6 N1PKNaM g ( ) p ( g )

wurden als die zwei Hauptfaktoren identifiziert,

9/2 N2 P K Na Mg

welche circa ein Drittel der Ertragsvarlabllltat erklaren.

11 N3 PKNaMg pHS5 . . Temperature JuIy August I -1.30 —0 52 Waterstress March October
no chalk . . . Temperature July August Waterstress March October
pH7 1.72 0.34 1.36 Temperature_July_August -0.91 -0.40 0.00 |Waterstress_March_October -0.02 -0.29 0.03
13/2 FYM/PM pH6 2.16 0.38 1.36 Temperature July August -0.91 -0.44 0.00 jWaterstress_March_October -0.02 -0.29 0.03
pH5 1.72 0.33 1.36 Water stress days March_October -0.03 -0.39 0.01 jTemperature July August -0.67 -0.30 0.03
no chalk 1.64 0.21 1.00 Water stress days March October -0.03 -0.47 0.00 jnone selected
pH7 1.95 0.31 1.19 Water stress days _March_October -0.02 -0.42 0.00 jTemperature_May June -0.25 -0.27 0.04
17 N*1 pH 6 1.91 0.23 1.36 Water stress days March _October -0.01 -0.29 0.04 jTemperature_May June -0.24 -0.29 0.05
pHS5 1.80 0.32 1.36 Temperature_May June -0.25 0.00 jWaterstress_March_October -0.02 -0.34 0.01
no chalk 1.73 0.28 1.00 Temperature July August -0.58 -0.46 0.00 |Waterstress March October -0.01 -0.22 0.05

https://doi.org/10.1007/s13593-023-00885-w




Grunland-Biodiversitat erholt sich von langjahriger N-Deposition
Park Grass Experiment Rothamsted (seit 1856)
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https://doi.org/10.1038/nature16444
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A new Rothamsted long-term field experiment
for the twenty-first century: principles and practice

https://doi.org/10.1007/s13593-023-00914-8

Crop rotation

. Winter wheat . Spring barley
. Winter OSR . Spring beans
- Grass/clover . Sugar beet
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Welcome to the research hub on long-term field experiments
of the Department of Agronomy and Organic Farming

' %8 at the Martin Luther University Halle-Wittenberg HALLE-WITTENBERG Dr. Thomas Reitz
_LTEhub Feldversuchswesen

MARTIN-LUTHER

https://Itehub.landw.uni-halle.de
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Dauerfeldversuch ,,Ewiger Roggen"

-

NPK

FMI1 PK NPK +EM U FM I
N 60 - 60 120 - -
p 18 24 24 42 - i
1990-heute
K 55 75 75 130 - -
ca.12 t/ha 8 t/ha

https://Itehub.landw.uni-halle.de
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Dauerfeldversuch ,,Ewiger Roggen" am Kuhnfeld, MLU Halle

Kartoffel

Roggen

https://Itehub.landw.uni-halle.de



P24 kg ha!
K75 kg ha-!

N60 kg ha

ungediingt , ‘ P24 kg ha'!
geaung K75 kg ha''

https://Itehub.landw.uni-halle.de



——FM I: Continuous farmyard manure

5 —PK o N replaced
——NPK Separation into by FM+NPK
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Yield of winter rye (t/ha, 86% dry matter)
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https://Itehub.landw.uni-halle.de
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1776 Eternal Rye B Winter rye 1FM_II 10 1993 02.10.1992 Chemical care Uvon Kombi 33 151/ha
aballeny 1777 Eternal Rye B Winter rye 1EM_I 10 1993 22.04.1993 Chemical care Arelon 1.5 kg/ha
— 1778 Eternal Rye B Winter rye 1FMLII 10 1993 30.04.1993 Chemical care Sys 67 Dambe 31/ha
B 2 experime 1779 Eternal Rye B Winter rye 1FM_II 10 1993 30.04.1993 Chemical care Camposan 31/ha
= 1856 Eternal Rye B Winter rye 1FM_I 2 1995 12.08.1994 Soil cultivation
= ave 1857 Eternal Rye B Winter rye 1FM_I 2 1995 20.09.1994 Soil cultivation
1858 Eternal Rye B Winter rye 1FM_| 2 1995 28.09.1994 Soil cultivation Plowing 25¢m
E=l 1850 Eternal Rye B Winter rye 1FM_I 2 1995 05.10.1994 Soil cultivation Seedbed preparation
How 1860 Eternal Rye B Winter rye 1FM_I 2 1995 07.10.1994 Sowing Variety Amando
B M_treat 1861 Eternal Rye B Winter rye 1FM_| 2 1995 07.10.1994 Sowing Seed rate 126 kg/ha
= 1862 Eternal Rye B Winter rye 1FM_I 2 1995 07.10.1994 Sowing Row width 12.5¢cm
1863 Eternal Rye B Winter rye 1FM_I 2 1995 28.09.1994 Fertilization Organic
‘ = 1864 Eternal Rye B Winter rye 1FM_I 2 1995 07.10.1994 Chemical care Uvon Kombi 33 1.5 kgha
= 1865 Eternal Rye B Winter rye 1FM_I 2 1995 22.03.1995 Chemical care 1PU 251/ha
=] Rvield 1866 Eternal Rye B Winter rye 1FM_| 2 1995 03.05.1995 Chemical care Camposan Extra 21/ha
‘ Abfragen ¥ 1867 Eternal Rye B Winter rye 1FM_I 2 1995 12,05.1995 Chemical care Sys Makasal 11/ha
1868 Eternal Rye B Winter rye 1FM_I 2 1995 14.06.1995 Chemical care Macasal 151/ha
1869 Eternal Rye B Winter rye 1FM_I 2 1995 31.07.1995 Harvest
1870 Eternal Rye B Winter rye 1PK 3 1995 12.08.1994 Soil cultivation
1871 Eternal Rye B Winter rye 1PK 3 1995 20.09.1994 Soil cultivation
1872 Eternal Rye B Winter rye 1PK 3 1995 28.09.1994 Soil cultivation Plowing 25¢m
1873 Eternal Rye B Winter rye 1PK 3 1995 05.10.1994 Soil cultivation Seedbed preparation
1874 Eternal Rye B Winter rye 1PK 3 1995 07.10.1994 Sowing Variety Amando
1875 Eternal Rye B Winter rye 1PK 3 1995 07.10.1994 Sowing Seed rate 126 kg/ha
1876 Eternal Rye B Winter rye 1PK 3 1995 07.10.1994 Sowing Row width 12.5¢cm
1877 Eternal Rye B Winter rye 1PK 3 1995 27.09.1994 Fertilization P
1878 Eternal Rye B Winter rye 1PK 3 1995 27.09.1994 Fertilization K
1879 Eternal Rye B Winter rye 1PK 3 1995 07.10.1994 Chemical care Uvon Kombi 33 1.5 kgha
1880 Eternal Rye B Winter rye 1PK 3 1995 22,03.1995 Chemical care IPU 2.51/ha
1881 Eternal Rye B Winter rye 1PK 3 1995 03.05.1995 Chemical care Camposan Extra 2|/ha
1882 Eternal Rye B Winter rye 1PK 3 1995 12.05.1995 Chemical care Sys Makasal 11/ha
1883 Eternal Rye B Winter rye 1PK 3 1995 14.06.1995 Chemical care Macasal 1.51/ha
1884 Eternal Rye B Winter rye 1PK 3 1995 31.07.1995 Harvest
1885 Eternal Rye B Winter rye 1NPK 5 1995 12,08.1994 Soil cultivation
1886 Eternal Rye B Winter rye 1NPK 5 1995 20.09.1994 Soil cultivation
1887 Eternal Rye B Winter rye 1NPK 5 1995 28.09.1994 Soil cultivation Plowing 25¢m
1888 Eternal Rye B Winter rye 1NPK 5 1995 05.10.1994 Soil cultivation Seedbed preparation
1889 Eternal Rye B Winter rye 1NPK 5 1995 07.10.1994 Sowing Variety Amando
1890 Eternal Rye B Winter rye 1 NPK 5 1995 07.10.1994 Sowing Seed rate 126 kg/ha
1891 Eternal Rye B Winter rye 1NPK 5 1995 07.10.1994 Sowing Row width 12.5¢cm
1892 Eternal Rye B Winter rye 1NPK S 1995 27.09.1994 Fertilization P
1893 Eternal Rye B Winter rye 1 NPK 5 1995 27.09.1994 Fertilization K
1894 Eternal Rye B Winter rye 1 NPK 5 1995 06.10.1994 Fertilization N
1895 Eternal Rye B Winter rye 1 NPK 5 1995 08.03.1995 Fertilization N
1896 Eternal Rye B Winter rye 1 NPK 5 1995 07.10.1994 Chemical care Uvon Kombi 33 1.5 kgha
1897 Eternal Rye B Winter rye 1NPK 5 1995 22,03.1995 Chemical care 1PU 251/ha
1898 Eternal Rye B Winter rye 1NPK 5 1995 03.05.1995 Chemical care Camposan Extra 21/ha
1899 Eternal Rye B Winter rye 1 NPK 5 1995 12.05.1995 Chemical care Sys Makasal 1l/ha
1900 Eternal Rye B Winter rye 1NPK 5 1995 14.06.1995 Chemical care Macasal 151/ha
1901 Eternal Rye B Winter rye 1 NPK 5 1995 31.07.1995 Harvest
1902 Eternal Rye B Winter rye 1 NPK+FM 7 1995 12.08.1994 Soil cultivation
1903 Eternal Rye B Winter rye 1 NPK+FM 7 1995 20,09.1994 Soil cultivation
1904 Eternal Rye B Winter rye 1 NPK+FM 7 1995 28,09.1994 Soil cultivation Plowing 25¢m
1905 Eternal Rye B Winter rye 1 NPK+FM 7 1995 05.10.1994 Soil cultivation Seedbed preparation
1906 Eternal Rye B Winter rye 1 NPK+FM 7 1995 07.10.1994 Sowing Variety Amando
1907 Eternal Rye B Winter rye 1 NPK+FM 7 1995 07.10.1994 Sowing Seed rate 126 kg/ha
1908 Eternal Rye B Winter rye 1 NPK+FM 7 1995 07.10.1994 Sowing Row width 12.5¢em
1909 Eternal Rye B Winter rye 1 NPK+FM 7 1995 27.09.1994 Fertilization P
1910 Eternal Rye B Winter rye 1 NPK+FM 7 1995 27.09.1994 Fertilization K
1911 Eternal Rve, B Winter rve 1 NPK+EM 7 1995 06.10.1994 Fertilization N
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'Eternal Rye' winter rye grain and straw yield, 1879-2018

» Show more details

Kunz, Karolin' @; Reitz, Thomas! ®; Peiter, Edgar’ (®; Macholdt, Janna' Show affiliations

This dataset contains the grain and straw yields of winter rye (t/ha) of the “Eternal Rye” long-term experiment in the years 1879-2018, the sowing and harvest dates and

Versions
information about the fertilization treatments. Grain yield data is given at 86 % dry matter. In 1959 no harvest data is available.
The field trial started in 1878. It originally consisted of five plots with different fertilizer applications. In all plots each year winter rye was grown, treatments are not replicated. .
Version v1 Dec 16, 2025

The treatments include mineral N, PK, and NPK fertilization, organic fertilization with farmyard manure (FM_1I), and an unfertilized plot (U). In 1893 an additional plot with
reduced organic fertilization was added (FM_II). Here, fertilization was terminated after the harvest of 1953. The plot is unfertilized ever since. In 1991 a combined fertilization of

mineral NPK and farmyard manure (NPK_FM) replaced the N plot, and the nitrogen amount in the NPK plot was increased from 40 to 60 kg N/ha/a. In 1961 the plots m

divided into three sections, in one of which the winter rye monoculture was continued. The data set includes data of the large plots until the separation and the section
Published May 19, 2026 | Version v1 m m

10.5281/zenodo.17948934

continued winter rye monoculture hereafter. The trial is managed under conventional farming methods, with chemical and mechanical pest control as needed.

'Eternal Rye' soil nutrient content and pH value since 1878

Kunz, Karolin ' Reitz, Thomas' @; Peiter, Edgar' ®; Mikutta, Robert' Macholdt, Janna? { Show affiiations

This dataset contains the soil data of C, N, P, K, Mg, and the pH value of the “Eternal Rye" long-term experiment in the years 1878-
2006, the harvest and the soil sampling dates and information about the fertilization treatments. The first sampling took place before
the implementation of the field trial in 1878. In 1959 no crops were grown.

The field trial originally consisted of five plots with different fertilizer applications. In all plots each year winter rye was grown,
treatments are not replicated. In some years multiple replicates of soil samples were taken within the plot. The treatments include
mineral N, PK, and NPK fertilization, organic fertilization with farmyard manure (FM_I), and an unfertilized plot (U). In 1893 an
additional plot with reduced organic fertilization was added (FM_II). Here, fertilization was ended after the harvest of 1953. The plot is
unfertilized ever since. In 1991 a combined fertilization of mineral NPK and farmyard manure (NPK_FM) replaced the N plot, and the
nitrogen amount in the NPK plot was increased from 40 to 60 kg N/ha/a. In 1961 the plots were divided into three sections, in one of
which (Section C) the winter rye monoculture was continued. In 1985 lime (2.77 t/ha CaO) was applied to all plots of section C in
order to reach a pH value of 6.2. The data set includes data of the large plots until the separation and the section with continued
winter rye monoculture hi fter. The trial is under i farming hods, with and ical pest
control as needed.

P and K have been extracted using the Double-Lactate (DL) extraction method since 1928. For the samples before that (1878, 1912)
no information about the method is available any more.

Ertragsdaten: https://doi.org/10.5281/zenodo.17948934 Bodendaten: https://doi.org/10.5281/zenodo0.20282058
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