SOC - The overlooked nutrient
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* Increases soil CEC allowing better retention of
ammonium-N, K, Ca and Mg

* Chelates other micronutrients
 Keeps P available at high and low Ph
» Buffers soil, preventing rapid pH change

* Reduces bulk density and thus compaction and
runoff

* Improves soil water-holding capacity
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Yield increases as SOC SOC Grain yield Olsen P to

_ % t ha achieve
Increases 95% yield
. . . Field experiment (spring barley)
Yield differential between e = 7
fertiised and unfertilised 0.87 4.45 45

decreases with SOC

Fertilized Johnston et al. 2009 Adv. Agron. 101: 1-57
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Soil C
A
» Sequestration is finite — move towards a new
equilibrium Management . l_=|i.nba|i
+ lts reversible — depends on maintaining change change e
In management practice
 When grassland/forestry is converted to arable \

— C in lost quite rapidly and reaches a new

equilibrium after 20-30 years - |

« Measures that increase SOC tend to take much \Transition
longer to build stocks up

Initial Equilibrium
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Soil type has a large impact on the size of the sink
More clay = more permanent sequestration

C stocks (kgm™2)
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« Manure can increase
SOC as 25% of applied !
manure C Is retained

 Fertilisation increases

crop vield and also ")
i Unmanured
Increases root and
1 1 1 I [l T T T 1) 1 T 1
reSId u e C I n p Ut I nto SOI | 130 TRED 1RGG 13Am 1ROD 1RO 1R4D 1ARD {0 20D PR
Manure type % DM Application rate* Carbon addition
(t/ha)
Cattle shurry 6 25 m’/ha" 0.6
Pig slurry B 25 m’/ha 0.4
FYM 25 25 tha 2.5
Poultry (layers manure) 55 5 t/ha .1
—
Spent Mushroom Compost 32 20 t'ha 2.6

€a5asc
* Application rates are governed by SI 101 2009 and these rates may not be allowed in all
circumstances.

Acricurrure anp Foop DeveLopment AutsoRrTy



557 12tstaw = ——

« Estimated that 20% of  ={ i =

straw C remains in the . | W s

soil ot [
* 8% increaseinsollC § = A i

@ 4t straw over 20 o 7 e

years or 22% @12 371

tonnes ®0 5 10 15 20
+ Can get 40% increase \an Groonigen et o, 2011

In microbial biomass

even under low levels

of iIncorporation
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SOC (%) Carlow
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* Minimum tillage leads to a build- __
up in C in the topsaoill. =
 However no significant gains 7_—: *
when you average down through g 2
the profile o \. \
« There are gains in drier regions

50

with large field sizes
 Evidence that soil structure

== |nversion Ploughed =fll=Min Tilled

improves with more C in socMgha'y US
macroaggregates and light 12 14 16 18 20
fraction ’
Soil C (T C ha-1) 5 . b .
Straw Tillage 0-15 15-30 30-60
Incorporated RT 34.6* 34.3 34.8 = 10
cp 27.7 33.7 333 8
Removed  RT 32.4 32.4 38.3 € 15 4 . b .
cp 27.5 29.9 30.1 A
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« SOC increases by 10-15tC ¢
5
ha' over a 20-40 year : R
p e rl O d ’ — zottg(é average scenario
(o] min and max scenano
o Use Of Iegume CC QQJ : I —y'=0.32x(FIR’=O.17. ;l><o.oo1)I
= 0 20 40 60
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Introducing rotations esp with grass leys can
Increase SOC by 20% after 20-30 years

23.2a

Mg C ha.

EFW
BFW
HW
BG

3 yr Grass/clover
W

>
m 3yr Grass + Nr

3.46a

0.64b 0.60b 0.61b [

— Arable
—J Arable + fallow

1.84a
[

Soil organic C

Acricurrure anp Foop DeveLopment AutsoRrTy

Light fraction C Mineralized C (10 wk)
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« SOC is important for increasing soil quality and
maintaining yield

« Minimum tillage increases C in topsoil but not down
through the profile

e Straw incorporation leads increase in SOC at slow
rate

 Rotations, cover crops and grass leys are effective at
iIncreasing SOC in tillage systems

 Sequestration does not last forever and is reversible
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