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Forage grasses and Finnish agriculture

« Cultivated field area in Finland is 1 969 000 ha (2015), of
which forages cover ~33% (652 500 ha). More than 75% of
this area is used for silage production.

« Milk and beef production account for ~50% of the agricultural
gross return in Finland, and ~70% in North Savo region.

* More than 50% of livestock farm’s total costs are from forage
production - in dairy production silage is the largest single
cost factor

— Higher yield usually decreases forage production cost

— Currently only 50% of yield potential is used (virkajarvi et al.
2015)
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Characteristics of forage production that are not
Included in most arable cropping systems

Perenniality — requirement for overwintering
— swards are usually cultivated for ~4 years

« Plants need to recover from repeated defoliation during one growing
season (in North Savo grasslands are usually harvested for silage
2-3 times during growing season)

« Usually cultivated as species mixtures - species compaosition
changes temporally

» Interaction between animals and vegetation is an important aspect
of grasslands (nutrient recycling)

« Silage is not widely available on markets and it cannot be stored in
large quantities to buffer storages — production must succeed Q
regionally every year L
uke
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Climate change in North Savo shortly

Predictions for change with low (left) and high (right) emission

Precipitation and scenarios between periods 1971-2000 — 2070-2099

temperature increases
clearly more during winter
than during summer
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Thermic growing seasons change in monthly
will lengthen - mostly in the  temperature (°C)
autumn (Ruosteenoja et al. 2011):
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The effective temperature
sum will increase ~1.4-fold
(1971-2000 — 2040-2069)
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Prolonged growing seasons

Thermic growing seasons have been predicted to lengthen by
40-50 days in inland regions of Finland and by 50-90 days in coastal
regions with high emission scenarios by the end of this century.
With low emission scenarios the prolongation is generally no more
than 1 month. (Ruosteenoja ym. 2011)

— however, most of the lengthening will take place in autumn
(especially in Southern Finland) when amount of solar radiation
Is lower

The effective temperature sum during growing seasons is predicted
to increase 2-fold in northern finland and 1.5-fold in southern finland

Changes in harvest strategies

— three cut system becoming more popular
— harvests will take place earlier

— time window for harvests will become smaller when
temperatures increase Q
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Effects of climate change on grassland production

R.P. Kipling et al. / Science of the Total Environment 566-567 (2016) 851-864

Climatic changes
Temperature, rainfall, wind, solar radiation, increased CO,, extreme events
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Mediation of impacts by:
Site: geographic region, altitude, inclination
Production system : organic/non-organic, permanent sward/ley, grazing/cutting
Management. genotype, species & cultivar mix, weed control, water management (drainage,
imgation), soil management (fertilization, compaction), iming/method of cutting/grazing

Direct Impacts Indirect Impacts
Heat & drought stress, Soil properties: structure, water, nutrient &
waterlogging, radiation damage, organic matter content & loss, carbon
wind burn, altered nutrient sequestration
availability, Disease & pest ecology/spread

Altered susceptibility to Beneficial organism ecology/spread Policy
disease/pests Grazing livestock behaviour change and
' v stakeholder

actions

Effects on sward:
Plant growth & health: sward condition at start of growing season, nutrient and water
uptake/usage, growth rate & pattern, growing season timing & length, flowering phenology,
relative competitiveness of species

Effects on production system:

Economic viability
Sward production efficiency: yield, nutritive value, palatability, animal productivity

Environmental viability
Carbon sequestration, soil erosion control, regulation of water flows, biodiversity
GHG emissions, nutrient run-off & leaching

Societal viability
Cultural value, public opinion

Fig. 1. Map of impacts of climate change on grassland systems, including feedbacks. Q
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The European Agricultural Fund
for Rural Development:
Europe investing in rural areas

The project investigates the

NuRa -project: 07/2015-12/2018

| _ Z:;Zec_/s that have potential to
. SAVONIA ain or improve the Viabilj
%ﬁ!‘fé ) e N ‘ and competitiveness of foraglelty
pr_oduct/on that js challenged p Yy
climate change ang changin
markets. 7

7 research themes

Harvesting strategies and milk production effect of regrowth

Species- and cultivar mixtures
Oversowing

Legumes as a source of protein
Cation-anion difference of silage

Crop models for forage grass production

N o O~ w b

Feed logistics and farm scale models
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Theme 2:
Species- and cultivar mixtures

Why use mixtures?
Species- and cultivar mixtures can yield higher than what is expected
based on monoculture yields (overyielding)

- Reasons for higher yields can be e.g. increased resource use
efficiency, increased competition against weeds, positive effects
between species

- also yield variation between cuts can decrease (Ergon et al. 2016)
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Theme 2:
Species- and cultivar mixtures

Forage grasses are usually
cultivated as mixtures. Common
mixture in North Savo region
contains 70+% timothy and ~30%
meadow fescue.

Timothy Meadow fescue

(Phleum pratense L.) (Festuca pratensis Huds.)
tall fescue (Festuca arundinacea Schreb.) the future: _
perennial ryegrass (Lolium perenne L.) Species and cultivars can be
festulolium (Festuca sp. x Lolium sp.) grouped by their environmental
red clover (Trifolium pratense L.) responses into clusters which can
(white clover, alsike clover, orchard grass, Italian be used to select mixtures with high
ryegrass, alfalfa...) response diversity.

Lukge)
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Theme 2:
Species- and cultivar mixtures: field experiments

In NuRa we designed a field experiment to test how different species
compositions in mixtures affect yield development

Experiments will be established in 2017 using two different harvest
strategies:

« 2 cut system: 5 different forage grass and legume mixtures (3-7
different species per mixture)

« 3 cut system: 4 different forage grass species and cultivar mixtures
(2-5 different species/cultivars per mixture)

Goal of the experiments is to quantify the effects of different mixtures on
yield and its nutritive quality

In terms of climate change, we hope to give answers to how much we
could improve resilience of production by using mixtures and what is the
potential of mixtures for sustainable intensification of production

O
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Theme 3:
Oversowing

Oversowing is a technique of sowing grass/forage
legume seeds into existing sward

Usually used to increase the productive age of the
sward

The economic viability of oversowing is not easy to
determine because it is affected by changes in

« environmental conditions (spring temperatures, soil
moisture etc.)

« patchiness and density of sward
« timing and method of oversowing Q

Luke
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Theme 3:
Oversowing: field experiments

Field experiments were established to
guantify the effects of oversowing on
yield and nutritive quality on uneven
patchy swards.

Climate change affects overwintering
conditions — oversowing is one way to
improve production security by making
winter damages manageable

Empty patches
were created using
glyphosate

Lukge)
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Theme 6:
Models for forage grass production

Climate change will affect grassland growth in multiple ways
* Process based dynamic crop models can be used to

13

assess the effects of environmental changes as a part of the
whole system

In NuRa-project a crop model is modified to work in Finnish
conditions for timothy and meadow fescue swards using new
suitable data from field trials

Developed model can be used to assess:

— effects of environmental changes on grassland growth
— optimal features of future cultivars
— optimal timing of management practices (e.g. time of harvest)

Crop model development is carried out as a part of
international model developer network MACSUR (see

macsur.eu) LUk%
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Weather Biomass production

Crop model _
- Field water balance
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In NuRa-project we use timothy .
Information on growth model called CATIMO Nutritive value

) modified to work in Finnish

crop and soil conditions
management Q
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Theme 6:
Models for forage grass production

Three cut system is becoming more common also in the northern
regions of Finland as climate changes
* The development of yield and digestibility at the third harvest
Is not well understood
— Empirical models will be updated and developed (e.g.
Karpe-calculator) using the new field trial data
« The milk production potential with third harvest yield has
been lower than what nutritive value suggests
— Lypsikki-model for predicting milk production potential
will be updated with the new third cut field trial data

O
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Theme 7.
Feed logistics and farm scale models

Silage harvest chains and total logistics of the harvest are important for
functionality of the harvest and for cost minimization

Model will be developed for simulation of in-farm logistics that will take
into account:

— farm infrastructure

— machinery chains

— workload and work cost
— different forage species
— eftc.

With the model unnecessary traffic within the farm can be assessed and
hopefully reduces — positive effect on climate change mitigation

Lukge)
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Discussion

The NuRa-project aims to

* improve our knowledge on some of the most important
(practical) questions related to climate change adaptation
and mitigation of grassland production by acquiring
iInformation from field trials and modelling

« improve forage related climate change research
communication between partner organisations and between
partner organisations and stake holders (farmers, policy
makers etc.)

Lukge)
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North Savo as a pilot region in other European

climate change related projects

MACSUR (Modelling European Agriculture with Climate Change

for Food Security) -knowledge hub: North Savo one of

the three European pilot regions. Adaptation and

mitigation capacity of farms to climate change is

assessed using models.

« Liséatietoja

http://macsur.eu/index.php/regional/regional-case-
studies/northern-savo

SUSTAg-project: focused on sustainable
intensification of agriculture (food production and
biogas production). North Savo is one of the three
pilot regions and represents a production system
“biogas production from manure and non-food
crops”

» Liséatietoja http://faccesurplus.org/research-

projects/sustaqg/

18

MACSUR pilot | Farming specialisation/land use (SEAMLESS project)
* case studies | O arable/cereal and mixed farming

[ permanent crops and arable/specialised crops
ﬁﬁf MACSUR B beef and dairy cattle with permanent grassland

case studies | M dairy farms
[ sheep and goats farms
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http://faccesurplus.org/research-projects/sustag/
http://faccesurplus.org/research-projects/sustag/
http://faccesurplus.org/research-projects/sustag/
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Thank you!

Read more about NuRa at

luke.fi/nurmetrahaksi
(in Finnish)
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