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Sustainable agri-ecosystems closely linked to
conservation and management of soil biodiversity

« Convention on Biological Diversity at 6th meeting Iin
Nairobi April 2002 decided (decision , paragraph 13)
"to establish an International Initiative for the
Conservation and Sustainable Use of Soll Biodiversity as
a cross-cutting initiative within the programme of work on
agricultural biodiversity” — now adopted by FAO and
member countries.


http://www.biodiv.org/decisions/default.asp?lg=0&dec=VI/5
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Most agricultural grassland soils are compacted/

structurally damaged and have

ded drainage
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Headline indicator for sustainable development in the UK

¢ reverse the long-term decline in the numbers of farmland birds by 2020
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) g\, J . &

7 4 '8 o T B




Soil biodiversity < plant diversity

*Feedbacks to a \[PAY ) *Influence on C inputs

plant community |« §  \ NGB IINGEE *Soil communities
structure %2 \
*Productivity

*Soil Quality
*Soll function

van Eekeren, Murray & Smeding (2007)




Increased plant diversity

| |

in resource use matter returned to soll
Unleaky soil P Slow decomposition and
system - low nutrient mineralization
amount of High carbon sequestration

leaching loss



Plant diversity highly constrained in farmed
landscapes by elevated soll nutrient availability.
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Plant diversity vs nitrogen input
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Relationship between soil extractable P
and species richness

(o))
(@)

Index 0/1 :Index Index 3+

Species richness (number/m?)
N w iy (o)
o (@] (@) (@]

=
(@]

0] 10 K{0) 10) 70
Soil extractable P (mg/l)

90



Phosphorus, Potassium & Magnesium
(Classification for Agricultural Grassland
Production)

ADAS Agronomic Extractable Exchangeable Exchangeable

Index status phosphorus potassium magnesium

(mg/l) (mg/l) (mg/l)

0 Deficient 0-9 0-60 0-25

1  Sub-optimal 10-15 61— 120 26 — 50

2 Satisfactory 16 — 25 121 — 240 51 -100

3 Satisfactory 26 — 45 241 — 400 101 - 175

4 High 46 — 70 401 - 600 176 — 250

5 Very High 71-100 601 - 900 251 - 350
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Species poverty devalues ELS



Can biodiversity
value be improved
big-scale ?

Using
competitive spp
adapted to
fertile growing
conditions



Multifunctional competitive plant species

Total nos Total nos Livestock Potential soil
associated associated feed restructuring
invertebrates PSA birds value value

Bird’s f o83 T

Trefoil

Lucerne 35 +++ +++

Black Medic 22 +

Sanfoin 26 + +++

Lesser Trefoil 58 9 +

Red Clover 93 9 +4++ ++

Yarrow tote] 9 ++ +

Black 67 9 HEes

Knapweed

Ribwort Plantain 93 11 ++ ++

Common Sorrel 134 + ++

Burnett 6-11

From English Nature Research Report no 697



Diverse grassland

Multifunctional grassland

Soil:
effects on processes

improved structure

e

Reduction in GHG

human health
Socio- economic value

—

Stable C pool

/

Reduced erosion, pollution
& flood risk




New Defra research project

Widescale Enhancement of Biodiversity:

effects on other resources
(WEB)

Research by:
North Wyke Research

&

Centre for Ecology and Hydrology (CEH)
Wallingford



WEB objectives
Establish legume- or legume + forb-rich mixtures in grass only swards to:
» achieve modest plant diversity enhancement
* increase pollen and nectar resources
* improve soil structure
* reduce nutrient loss via leaching
* Improve agronomic value

Establish benefits for bees and other nectar feeders of a disturbance-free
period during mid-summer under either grazing or cutting regimes.






Minimal cultivation
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= Minimal cultivation (14 July A

9cm 14cm 9cm 14cm 9cm

= 40% bare ground

Grass,

Grass + Legume or
Grass + Legume + Forb

o i <Y broadcast (24 July)

~

. Ring-rolled and slug pellets applied
I S 3 (25 July)



Typical management: 3 cut silage

or rested - no cut for 8 weeks in
mid summer.

Typical management: graze
throughout summer

or rested - no grazing for 8 weeks
in mid summer.













Do modest increases in plant diversity add value to
agronomic product?
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Holistic evaluation of WEB grassland
(adapted from Raffaelli et al., 2006)

Landscape
value

Biodiversity
(pollinator
Value)

Soil water Quality

Grass only
—t— 2008 | IV
ey Wil grass+legume +

forb

\ -
Soil Agronomic value

structure

Primary Productivity




Soil conservation challenge




To date
resource protection in the grassland sector
has largely focussed on:

optimising product : pollutant ratios

maximising N & P use efficiency in grazed
pastures,

reducing NH; emissions,

reducing faecal pathogen transfer to water, ...



Product v\
/ Atmosphere

Dung >(A
l Grassland \
o N Y NH.,, NOX
& Inorganic

Organic / \
¥ S Mineralization N & P

Leaching



Resource protection
In the grassland sector
needs to be more holistic

link models for optimising N & P use
to other landscape functions



The North Wyke Farm Platform




Need to identify the specific
components in biodiverse grassland
that provide distinctive taste and
quality

and

guantify any additional benefits for
human health




Grass mix

Legume mix

0.60 5.22 certified Altaswede red clover

0.50 4.35 certified Milvus red clover

0.50 4.35 native Essex red clover

0.40 3.48 certified S184 wild white clover
1.00 8.70 certified Dawn alsike clover

1.00 8.70 certified Giada birdsfoot trefolil

4.50 39.13 commercial Sainfoin

2.00 17.39 commercial sweet clover

1.00 8.70 certified Virgo Pajbjerg yellow trefoil
11.5 100.00

21.67 certified Aberstar perennial ryegrass
21.67 certified Orion tetraploid perennial ryegrass
21.67 certified Sparta cocksfoot
16.67 certified Promesse timothy
16.67 certified Cosmolit meadow fescue
1.67 commercial meadow foxtail
100.00
% Forb mix
1.00 25.00 certified Puna chicory
2.00 50.00 Burnet forage herb
0.40 10.00 Yarrow forage herb
0.30 7.50 Lesser Knapweed (Centaurea nigra)
0.20 5.00 Ox-eye Daisy (Leucanthemum vulgare)
0.10 2.50 Common Sorrel (Rumex acetosa)
4.00 100.00

Sowing rates

G = 30 kg per ha

G+L =22.5 +11.5 = 34 kg per ha
G+L+F =18 + 11.5 + 4 = 33.5 kg per ha




Seed costs

* Grass only mix £110 per ha;
« Grass+Legume at £145 per ha
» Grass+Legume+Forb at £230 per ha.




Meat quality
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AFat composition

e Colour shelf life
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Jeff Wood Bristol University & Nigel Scollan IGER Aberystwyth



meat quality

* Vitamin E levels high on pasture finished
animals

* diverse pastures provide good colour &
shelf life

* diverse pastures provide lipid oxidation
products below those which lead to
rancidity

« Species-poor (ryegrass) pastures scored
highest for abnormal odour and lowest in
flavour
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Thank you



