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Recent intensification in European agricultural production is
accompanied by serious environmental trad®ffs questioning
the sustainability of current specialized production systems for
both all arable cash crops and animal products.

Current challenges in intensive agriculture:

a) High demand for external resources

b) Reduced biodiversity

c) High N and Rsurpluses

d) Increasing social demands with respect to animal welfare
e) Climatic impacts



Why being interested in mixed farming? C A U

Several authors recommendc: paradigm change from highly
specialized production systems back to integrated crop livestock
systems (ICLS)in order to increase diversity of land use and
resource efficiency as a strategy to enhance sustainability and to

reach the environmental protection goals
(Rockstromet al., 2009Ryschawyet al., 2012Godfrayand Garnett, 2014).
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Several studies founchositive effects on soll organic carbon (S0OC)
with increased rates ofCO.,sequestrationin diversified crop rotations



And there is pressure from agricultural policy

German Climate Protection Act 2021: Reduction of GHG by 65% by 2030, neutrality
in 2045
German Agriculture: Reduction of GHG emissions to 56 million tons of CO.eq

Farm to Fork Strategy: Aim: Making the European food system more sustainable
Implementation of Sustainable Development Goals/ SDGs:

Food security and sustainable production, by 2030 through:

A Reduction of chemical-synthetic pesticides by 50%

A Reduction of nutrient losses by at least 50%

A Reduction of fertilizer use by at least 20% while maintaining soil fertility

A Reduction in the use of antibiotics in animal husbandry 50%

A Increase in organic farming to a share of 25%

Implementation at national level of the following guidelines

EU Nitrate Directive,

European Water Framework Directive,

EU Marine Strategy Framework Directive,

EU Directive on National Emission Ceilings (NERC)
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Why being interested in grazing dairy cows on a mixed farm?

Under the temperate conditions of North\West Europe,
ruminant -based integrated croplivestock systems are
considered as a strategy towards ecological intensification.
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Cost per UFL (€)
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Why being interested in grazing dairy cows on a mixed farm?

Under the temperate conditions of North\West Europe,
ruminant -based integrated croplivestock systems are
considered as a strategy towards ecological intensification.

Cows are able to transform non edible organic matter (grass,
catch crops and byproducts) to high valuable protein
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Customers consider grazing as ' Mentonedfirst andsecond
essential for animal welfare Fodderfree from GMO
and are willing to pay premium  Cowsreoutonfreshgrass
price for pasture based milk Milk from the own region

(ZUhlsdorfet al. 2014) Lowprice

Cowsfed with hay

Organic
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Rankingof mostimportandcriteriaenwhen buyingmilk (Zuhlsdorfet al. 2014)



Background of {efhicent pasturgbeacste d fnH c ok

The 1 nterdisci pleffimeatpasturgbasegmeile t : i E
productiono started in 2016 at Ki
Lindhof in Northern Germany.

The project focusses on a wholearm approach to analysethe potential of
pasture-based milk production on grassclover leys to strengthen
sustainability of an organic arable crop rotation.

St '\ 0} 1 b)-d@ir,y"herd based crop r'otatio'n\



Experimental site and farm characteristics

Reintroduction of grazing for dairy cows on an
organic mixed farm in Northern Germany

Farm Area: 182.0 ha

production area: 159.3 ha C,
arable land 110.9 ha

perm. grasslandrftens) 6.9 ha . galfn v

wet perm. grassland with S

managementrestrictions 41.5 ha T3

98 Dairy cows on 50 ha grass
clover leys

2 x 20 replacement heifers

+ 2 X 30 beef heifers on

permanent grassland »
Precipitation: 785 mm p.a.
Temperature: average: 8°C
Soil type: sandy loam,
loamy sand
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Maximization of milk production from grazing at a
reduced input of concentrates (770 kg/cow/year)

What we do:

Grazing of 2year lasting multi species grass clover

leys (perennial ryegrass + white + red clover + birdsfoot
trefoil + chicory + lancelot platain + carravay)

Rotational grazing, after each milking allowance of
fresh grass based on platemeter readings

Grazing from beginning of March 7 to mid
November (Grazing period: 275 days/year)

Seasonal-calving from end of January - mid April
Breed: Jerseys and Crossbreeds with EBI
First calving at an age younger than 24 month

No additional N-fertilisation to the grass clover,
all manure is transferred to arable crops)

Selfsufficiantwith concentrates (Triticale + Faba beans)




| nspiration camefrom Ireland C A U

We tried to transfer the Irish sytemto Northern Germany
Grass growth and feed demand by lactating cows

(objective is to match calving date to start of grass growth)
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Figurel. a) Daily growth rates (kg DM ha for grass clover without inorganic N fertiliser at Lindhof (20
2017) compared to daily growth rates measuresbéihead19992006) of grassland fertilised with 150 k
N halyr!and 300 kg N hayr?! respectively, b) cumulated growing degdsys >5C at Lindhof (201417)

compared t®olohead199920006).
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| nspiration from Ireland

Daily DM intake (kg/ha)

Proportion of herd (%)

Management schedule for the dairy herd
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Growth of grassat researchFarm Lindhof
rowth of organic grass clover at Lindho

In 2 different grazing intervals
(Average yearly rainfall: 785mm
Average temperature 8,7°C)
On sandy loamy soills
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Change in cruderl protein-concentrations oforganic grass clover at Lindhof
In 2 different grazing intervals
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ClAIU

Change in concentration of metabolizable energy afrganic grass clover at
Lindhof in 2 different grazing intervals
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- Syncronisation between the cows daily energy demand and Daily growth
of Net-energy (the first 2 years of experience)

2500 A
Daily growth of
20000 i Net-energy on(32 ha)
15000
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Grazingaroundthe 3 leaf stage
O 2eaf 2.5 - 3 leaf

Sub optimal  vyield Optimal energy - Decreasing forage quality
potential yields

Source : Schleip et al., 2011




Rotational grazing at Lindhof, fresh grass after each milking
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Rising platemeter as central tool for optimisation of grazing

- Rotational grazing, after each milking allowance of fresh grass based on
platemeter readings




Feed wedge baseret on rising platemeter readings

- Silage cuts are under taken when the grass gets to long

Cover per ha

1200




We alsousedigital rising plate meters

e.g.the grasshopper

Also borrowed from Ireland
Smart Phone
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Grasshoppersat Lindhof

Verfugbarer Weideaufwuchs je Schlag
cover [kg TM/ha] Grass Wedge 0}

1100 Cover per Cow: 258.49 kg

Days ahead: 258.40 days
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Farm Metrics

Current Total Farm

Cover 9670kg
Display-Group
Cover 10890kg
Total Daily
Requirement 8k
) 1058kg
Daily Growth (33.84kg/ha)
Yearto Date 9702.38kg
Growth (183.77kg/ha)
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COWS out as earl as we can (early Mach). Inerly spring net
energy-concentration of grass is high, cows find more grass as we had expected
Early Grazing is supporting tillering and sward density

5

Getting the Ie
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Integratlon of deepr rootlng red clover and forage herbs into the grazed leys
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Co opratlon W|th . organlc all-arable farm (A)(Wln Wm I S|tut|on)
Exchange of Farm-yard manure to grass clover (1st and 2nd cut silage) since 2020
Faba Beans and Corn from Aaf exchanged with winter wheat produced at Lindhof
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2018 Cross breeding Jersey x Irish Black and White (EBI)



Christian-Albrechts-Universitat zu Kiel

Since 2020 Rotational crossbreeding based on three breeds
Jersey x Irish Black and white (EBI) x Angler (in family with Scandinavian Red)



