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Overview

Phosphorus dynamics in soils

* Phosphorus forms soil & water

« Interactions with other elements and soil properties
« What this means for build-up and drawn-down of P?

Pinch-points for P loss on the farm
 Landscape processes & pathways
« Farm scale connectivity - what P measure and where?
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Irish soils & P

P Index System Texture?
1: Deficient

2: Low

3: Optimum

4: Excessive




Decreasing Al-P solubility Max P Decreasing Ca-P solubility
solubility




Fertiliser
Pinput  Crop offtake

Fixed P Available
reserves Available P
500-1500 il
mg/kg 100 mg/kg mg/
* l
e Al Fe, Ca, Mg, Cu, Mn,

K....
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Ca-P
Check pH?
fast followed by slow fast reaction

Slow reaction reaction



Can absorb a lot of P
P bound tightly

High Al:P

High P fixing soils

P sorbed onto soil
Mg/kg

Very poor capacity
to absorb & retain P

High OM

Optimum
Concentration of P in solution mg/L
Be patient with the high P fixers (takes time) & careful with poor P retainers



In Irish soils, Al controls binding energies

Al/P

optimum
Plant available P/soluble ortho-P

Draw-down, or decline from Index 4 to 3 will
differ...again give it time.

How tight P is ‘stuck’ onto sail
matrix

Al also is a sorption
site...placeholder for P.

As P is added, some sorption
sites need to fill up first before P
can be released into solution




Sites/surfaces for nutrient &
trace element retention — Al
Fe, Ca,

Why texture is
important.
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>20% OM in 10 cm depth

Too much of a good thing?



I Crop offtake
Fertiliser
.’ inputs l T

fixed labile Solution
. . -
<« Al Fe,

High risk of P loss if not taken up by
plant.
No build up!



Ombrotrophic Peat Histic Alluvial Humic Gley Humic brown podzolic



Agri-environmental
Indicators for P in
Irish solls

Morgan P, Al, Fe, Ca, texture, %OM/pH.
Agronomy & water quality models



Transport vector

Poorly drained
soils

‘flashy
catchments’

Source (field)
Mobilisation (soil)
Delivery (hydrology)
Impact (river)

Landscape scales of diffuse P loss

Water body | Satisfactory | Change since
type

Rivers
Lakes 50% 4.3% 1t

Estuaries 38%
Coastal 80%
Canals 87%
Groundwater 92% 1% 1t



Why is P loss is a poorly drained soils issue?

P loss to water expressed as load kg/halyr

Function of concentration and flow P balance
Ortho-P mg/l x Flow rate (daily mean, cumet) Inputs/offtakes P kg/ha

= P load (loss of P from a catchment)
D
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Where are the pathways for P on the farm?



Look out for Owen Fenton’s webinar in July on soil
hydrology!

@ROADRUN_ Project
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On-farm ditch connectivity to streams and outlets
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The most extensive connectivity feature on a farm?



P in ditch water

Yard

Length of ditch



P release

Yard
Water

P accumulated

Sediment @

P release

Over time, sediment can accumulate P,
Sediment becomes a source of P...

For more on sediment: Daire O’Huallachain

L o Webinar (July).
Direction of flow in ditch
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Pathway

Connectivity

Receptor




What P measure would you put on this farm & where?

Wet
field



Wet
field

high



Penn and Bowen (2018)

Fran Igoe



Know vyour soil

« soil pH
« high organic matter soils are (>20% OM in 10 cm)
* slow to respond to build-up/draw down? (high Al:P or high Ca)

Identify the critical source areas/pinchpoints for P on your farm?

« Look for connectivity - ditches, drains, wet fields
« Are they connected to a source? High soil P, farm yard
« Are they connected to a stream, river nearby.

Measure up?

 NMP - even distribution of P

« Seal leaks from yard

«  Will a bufferstrip work?

« Trap sediment & widen a ditch?




@KarenDaly053 Karen.daly@teagasc.ie
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