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Background 
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 Influence of manure type on available P pool (Miller et al., 2010) 

 Influence of soil type on available P pool (Wall et al., 2012; Daly et al., 2015) 

  

STP index levels  
 Wall and Plunkett (2016) 

(Morgan, 1941)  

 



Aim 
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To investigate the effect and interactions of organic 
manure applications with soil P status, soil type  

and time after application on different soil P pools 
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Soil incubation study 
 

Variables 
 3 soil types (@ X2 STP levels) 
 4 manure types + control 

 P Application rate 100 kg/ha  
 6 sampling times (every 15 d) 

 
Environmental conditions: 
 70% humidity 
 15ºC 
 No light 
 Randomised complete block design 
 

Response variables 
 Soil test P (Morgan P) 
 Water Extractable P (WEP) 
     

Materials and Methods 



Manure type effect 
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Presenter
Presentation Notes
All manures significantly different from one to another for Morgan-P highlighting the need to consider manure type in fertilisation plansPoultry manure more efficient to improve soil P fertility than other manures for same application rate however, also have higher risk of P lossespig slurry and chem P have relatively high risk of P losses compared to their Morgan-P levels. Cattle slurry P have slightly higher potential for P fertilisation then chemP but lower potential risk of P losses. Implications: not every manure type has same fertilisation/risk potential and should be considered in regulations.		further research needed to explain and understand variability of manure P response



Manure type effect on Morgan-P 
& WEP across 2 initial STP levels 
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Presenter
Presentation Notes
A change from low to high STP only amplified to the signal. To be noticed that an application of 100kg/ha of ChemP, cattle slurry or pig slurry on deficient P soil is potentially less risky than the control of high STPImplications: confirmation of regulation (no P applications on high STP fields)



Manure type effect on Morgan-P 
& WEP across soil types 
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Mean STPi       5.4                 7.0   12.5 
Clay Content      16.4%   28%    28% 
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Presenter
Presentation Notes
For Morgan-P, soil type only had an impact on the amplitude of the signal where Dunleer had high soil P concentrations than bcw and TLFor WEP the response is slightly different:	no significant differences in risk of P losses between control and cattle P for bcw and DL 	Risk of P losses lower in TL than in any other sites	risk of P losses from pig slurry not as high as expected in DL compared to the other sitesImplications: not every soil type has same fertilisation/risk potential and soil type has to be considered to minimise P loss risk.	



Manure type effect over 75 days 
after application 
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Presenter
Presentation Notes
For Morgan-P:	all treats had higher response than control	chemP =cattle P and reach equilibrium in soil before 30days	pig slurry had big response at start of the experiment but decreased consistently and didn’t reach equilibrium	poultry manure had big variability over the trial and never reached equilibriumFor WEP:	cattle reached equilibrium after 30 days and = control	chem P more risky than cattle and keep decreasing all over trial	poultry manure which had highest potential for P fertilisation had lower risk of P losses than pig at start of the experiment and reached equilibrium after 15 days.	pig slurry had highest risk of P losses at start of experiment but decreased to reach similar levels as control by 60daysImplications: Both poultry manure and pig slurry have big agronomic potential and would be suitable to improve P build up on deficient P soils, however they shouldn’t be applied in wet conditions or closed to closed periods as it take 60 days for pig slurry to reach potential  levels of P losses similar than control, and that poultry manure never reaches these levels in 75 days. These manures should be applied early in the season when weather conditions are good to match crop requirement		Cattle slurry should be preferred to chemP as it’s potential P losses were lower. 



Conclusions 
 Manure type and soil test P level have to be 

considered for P fertilisation 
 Pig slurry and poultry manure should be 

applied to low P soils and early in the growing 
season  

 Cattle slurry has similar fertiliser P replacement 
value to chemical P , however, had low P loss 
risk 

 Manure type should be considered in 
conjunction with timing of application to reduce 
potential P loss risks to water. 
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