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The aim of the project was to gain more insight in the value of effluents of manure processing 

for agricultural use.  Apart from agricultural aspects like yield and product quality also soil 

and environmental aspects were considered.  The first step in the project was the study of all 

existing literature about the topic.  The second step was the chemical screening of a wide 

range of effluents from manure processing.  The most important part of the study was the 

establishment of field trials and as a last and final step a Code of Good Agricultural Practices 

for the use of manure processing effluent was created.   

 

In this study, we mainly focused on two types of effluents: the liquid fraction after separation 

of pig manure and the effluent from biological treatment of the liquid fraction.  The liquid 

fraction results from the separation of pig manure into a liquid fraction and a solid fraction.  

Subsequently the liquid fraction can  undergo further processing in a biological treatment 

facility, where micro-organisms reduce the nitrogen content in the effluent.  The resulting 

effluent is called ‘effluent from biological treatment’.  In the liquid fraction as well as in the 

effluent from biological treatment, the concentration of potassium, chloride and sodium is still 

very high.  Therefore applications on a regular base of large amounts of these effluents can 

cause growth problems in crops due to too high salinity levels in the soil or toxicity of the 

specific ions.  Beside the accumulation of salt and nutrients, irrational use of effluents also 

leads to insufficient import of organic material into the soil system.  From an environmental 

point of view, one must consider the leaching of nitrate, chloride, potassium and sodium.  The 

emission of ammonia caused by application of the liquid fraction does not differ significantly 

from emissions caused by application of pig manure.  In contrast, application of effluent from 

biological treatment leads to lower emissions of ammonia. 

 

The results of the FKHPLFDO�VFUHHQLQJ of the effluents confirmed that the liquid fraction has 

substantially lower dry matter contents and organic matter content and lower concentrations 

of phosphate, calcium and magnesium compared to pig manure.  Liquid fractions still contain 

a considerable amount of nitrogen and high amounts of potassium and sodium.  Effluents 

from biological treatment have very low dry matter contents and organic matter contents as 

well as very low concentrations of nitrogen, phosphate, calcium and magnesium.  The 
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concentrations of soluble nutrients (potassium and sodium) remain high in the effluent too.  

The salt content of liquid fraction and pig manure is similar, whereas the salt content of 

effluents from biological treatment is much lower (between 7 and 24 mS/cm). 

 

The field experiments consisted of four field trials: 1) application of liquid fraction and 

effluent from biological treatment on grassland, 2) application of effluent from biological 

treatment on maize, 3) application of liquid fraction and effluent from biological treatment on 

vegetables and 4) application of liquid fraction and effluent from biological treatment on 

potatoes.  On the JUDVVODQG� (sandy soil) doses of 50 to 74 ton/ha of liquid fraction were 

applied in 2003.  These treatments were compared with application of mineral fertilizer 

according to fertilization recommendations based on soil nutrient status and mowing regime.  

In 2004 the grass was mowed two times and subsequently grazed during the rest of the 

growing season.  Plots receiving doses of 60 to 140 ton/ha of effluent from biological 

treatment were compared with mineral fertilized plots.  In general the yields on all plots were 

good. The grass on the plots with high levels of effluent from biological treatment however 

was grazed significantly less compared to the other plots.  The results showed a good uptake 

of the surplus of nutrients applied by the liquid fraction and the effluent by the grass. 

Therefore,  well-considered application of effluents is important to avoid luxurious 

consumption of nutrients and antagonism among nutrients.  Due to the high uptake of 

nutrients by grass, salt accumulation and leaching of nutrients was low. 

 

Both in 2003 and 2004, effluent from biological treatment was applied to a PDL]H�ILHOG�(sandy 

soil).  The doses varied from 45 to 100 ton/ha for both years.  Good yields were obtained 

when the potassium fertilization recommendation was filled in by application of effluent 

(corresponding to 70 – 80 ton/ha) and when the effluent dose was increased with 40 % above 

the recommendation. The results indicated that the applied doses did not harm maize, a 

known salt-sensitive crop.  However, the risk of salt accumulation and leaching is much 

higher on maize fields than on grassland.   

 

During the YHJHWDEOH�ILHOG�WULDO�(sandy loamy soil), cauliflower was cultivated in 2003 and 

beans in 2004.  In 2003, the doses of liquid fraction and effluent from biological treatment 

were swapped by mistake.  As a result very high doses of liquid fraction (42 to 98 ton/ha) and 

low doses of effluent (24 to 56 ton/ha) were applied on the field.  Obviously, all results were 

affected by nitrogen responses.  Beside the nitrogen effect, there was no negative response of 
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cauliflower to the applied doses of liquid fraction and effluent from biological treatment with 

respect to yield and chemical composition of the cauliflower.  Beans have a low demand of 

nutrients.  Therefore, the doses of liquid fraction (15 to 45 ton/ha) and effluent from 

biological treatment (17 to 49 ton/ha) were rather low in 2004.  The plots receiving the lowest 

dose of liquid fraction and effluent showed slightly higher yields than other plots.  During 

certain periods accumulation of salt, nitrogen, chloride and sodium in the soil was recorded.   

 

The SRWDWR� ILHOG�WULDO�was located in the ‘Polder’ region.  Because of risk of soil structure 

damage, application of manure in spring is not possible on these soils. Therefore the effluents 

were applied at the end of the summer of the year before.  Doses of liquid fraction and of 

effluent from biological treatment ranged from 24 to 56 ton/ha and 42 to 100 ton/ha, 

respectively on this field.  The applied doses did not affect the development or yield of the 

potatoes.  Yields were generally low due to second growth.  Although potassium originating 

from the effluents could not be detected in the soil at the end of the winter period, sufficient 

potassium was available to the crop during growth season.  This resulted in a positive effect 

on bruising of the potatoes.  In the soil, accumulation of sodium, chloride and potassium was 

found after application of high amounts of liquid fraction or effluent from biological 

treatment.   

 

The field trials demonstrate that effluents resulting from manure processing can be used in 

crop fertilization if the rules of the &RGH�RI�*RRG�$JULFXOWXUDO�3UDFWLFHV (which was also 

compiled in this project) are taken into account.   


