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Key questions relating to buffer strips 

• What are they for? 
– Water quality protection? 

• N, P or sediment? 
– Biodiversity? 
– Multifunctionality!!!! 

• How efficient?  
• How wide? 
• Best management? 

– Vegetation type? 
– Cutting regime/harvesting? 
– Landscaping? 

• Life expectancy? 
 



What do we mean by degree of 
phosphorus saturation? 
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The Demonstration Test Catchment Project:  
P saturation project study sites 

Total of 12 sites 

4 in each catchment (Avon, Eden and 
Wensum) 

 

Site Selection Criteria 

• Age – 4 to >10 years 

• Riparian buffer strip 

• Arable land 

• Soil Type – uniform within each DTC 

• Slope – 3-7  
• Width – 6m Rothamsted Research 

North Wyke 



Hampshire Avon Sites 

Buffer A2: ELS- 
5 yrs old, 
bordering 
Deane water  

Buffer A3: CSS: 
7 yrs old, 
bordering 
Deane 

NW 
Ref 

Scheme Age Slope b Width Field Crop Geology a Soil Assoc a Soil Description a 

A1 ELS 4 yrs 4 % 6 m Oats (harvested) Glauconitic 
sand, loam 
& clay. 
(Greensand) 

Ardington 

Deep well 
drained fine  
and coarse loamy 
glauconitic soils 

A2 ELS 5 yrs 4.5-6 % 6 m Fodder Beans 
A3 CSS 7 yrs 4 % 6 m Winter barley 
A4 CSS >10 yrs 5.5-6 % 6 m Wheat 
a Soil Survey of England and Wales (1983) 

b Estimated in the field  

Buffer A4: CSS- 
>10 yrs old, 
bordering 
Kennet and 
Avon Canal 

Buffer A1: ELS- 
4 yrs old, 
bordering 
Kennet and 
Avon Canal 



Sampling Strategy 

10 m 

0 m 

2 m 

4 m 

6 m 

6 m Buffer 

Field 
Field 
 Bulked soil sample at each depth 
from 9 sampling points  
 
 
 
 
Buffer 
For each transect:  
Bulked soil sample at each depth 
from 5 sampling points 

1 transect in field and 4 transects in buffer 
3 sample depths per transect (0 -7 cm, 7-23 cm, & 23-30 cm) 
   

Total : 15 soil samples per site 
  



Summary from all sites 
Degree of P saturation, mean from all depths, summer and winter 

 

Range: 4% in Wensum 
to 41% in Avon 
 
Generally not high  
(all < 50%) 
 
What about age 
effects? 



Eden catchment, winter, mean from all depths,  degree of P saturation, % 
 

Effects of buffer age 

• At 4m and 6m, DPS increases with age 
• Less obvious effect at 0m and 2m 

• Indication of increasing P saturation in older buffers 

A
g
e 



Degree of P saturation, mean from all depths, summer and winter 
 

Seasonal variation 



Avon sites: Effects of season and distance across buffer on DPS 

Increasing age 

• DPS increases with distance across buffer 
• DPS greater in winter than summer by 0.7 to 2.6% 

• Is this accumulation or a seasonal discharge-recharge 
cycle? 

• DPS reduced in summer (uptake), increases in 
winter when more P is sorbed 

• If the latter, could be a process that prolongs the ‘life’ 
of a buffer for effective P trapping?  
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• Older buffers have an 
excess of water 
extractable P 
(potentially leachable) 
 

• Younger buffers don’t 
appear to be ‘leaking’ P 
 

• Correlates with 
increasing DPS with 
distance across buffer 
at older sites 
 

• Is 6m width enough? 



Key points 

• Some evidence that older buffers are more saturated with P 
• None of the soils were highly saturated (4 to 41%) 
• Need more research to identify whether this is a seasonal cycle or 

accumulation – plant uptake? 
• Must harvest vegetation 

• 6m width might not be enough 
 

However: 
• Small dataset 
• Have not considered hydrological pathways 

• Could have a large influence on capacity to adsorb P (preferential 
pathways could be saturated) 

 



Acknowledgements 

Thanks to the many people who contributed to this work: 
 
Landowners in Avon, Eden and Wensum 
 
Rothamsted Research – Robert Orr, Alison Carswell, Jen Beeston, Tegan 
Darch, Denise Headon, Andrew Bristow, Dan Dhanoa, Wendy Wilmer 
 
Defra – Dan McGonigle 
 
Armoracia consultants – Caroline Munns 
 
This project was part of the Defra funded ‘Developing the evidence base 
on riparian buffer strips and other options for sediment loss from 
agriculture’ Project, WQ0208, led by ADAS (Adrian Collins) 


	Phosphorus saturation in riparian buffer strips
	Contents
	Key questions relating to buffer strips
	What do we mean by degree of phosphorus saturation?
	Slide Number 5
	The Demonstration Test Catchment Project: �P saturation project study sites
	Hampshire Avon Sites
	Sampling Strategy
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Key points
	Acknowledgements

