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Digestate, the by-product of anaerobic digestion of organic wastes, energy crops and animal 
manure is rich in nutrients and contains large amounts of organic matter. Digestates are 
promoted as organic fertilizers with potential to increase the soil organic carbon content and 
to close nutrient cycles. The composition of digestates is however strongly depending on the 
input streams of the biogas plant. Furthermore raw digestate is often processed by e.g. 
mechanical separation, dried, blended with other digestates, or pelletized to improve the 
product properties as an organic fertilizer or soil improver. 

In this research 7 processed digestate products (A, B, C, D, E, F and G) were selected for 
determination of N and C mineralization and determination of P and K use efficiency 
coefficients. The N mineralization was determined in an incubation experiment (112 days, 
15°C) where the equivalent of 170 kg N total ha-1 was incorporated to a sandy loam soil. By 
monitoring the mineral N content (NH4

+-N and NO3
--N) of the soil, the percentage of N 

mineralization per added unit of total N was calculated. In a greenhouse pot experiment 
with annual ryegrass (Lolium multiflorum L. subsp. Westerwoldicum) on a P and K deficient 
soil, the P and K use efficiency coefficients were determined. Based on the P and K uptake by 
the crop, the P and K use efficiency of the digestate products was calculated (%), compared 
to the use efficiency of triple superphosphate and KCl. The C mineralization was determined 
by monitoring the CO2 flux in a 65 day incubation experiment at 21.5°C, where the 
equivalent of 2 222 kg C ha-1 was added to a sandy loam soil. The stable organic C is referred 
to the C that is not mineralized during this incubation experiment. 

There are mainly two groups of processed digestate products: (i) products with a large N 
mineralization of >90% (B and F) which can partially replace mineral N fertilizers, and (ii) 
products which contain a large amount of stable organic C and have simultaneously a 
smaller N mineralization (<25%) (D and E) (Table 1). Digestate G is less interesting as an 
organic fertilizer, since it immobilizes an important amount of mineral N from the soil. 
Except for digestate B, the P plant availability from digestates was lower than from triple 
superphosphate. Except for digestate F and G, the K use efficiency coefficient is higher from 
the digestate products than for the mineral fertilizer KCl. 

We conclude that processed digestate products should be distinguished in (i) organic N 
fertilizers and (ii) soil improvers. Both groups can be promoted as organic K fertilizers. 
However, N immobilizing digestate products should be identified before they come available 
on the market. A waiting time between application and planting/sowing is needed for these 
products. The processed digestates are a P source and have a low C/P ratio, the P use 
efficiency however tends to be lower compared to triple superphosphate. 

 



Table 1: Chemical composition, N mineralization, P and K plant availability and stable organic C of the digestate products. 

 A B C D E F G 

State of matter dried, solid liquid dried, powdery dried, pellets dried, solid dried, pellets dried, solid 

Dry matter %/fresh matter 56 14 86 77 87 86 82 

Organic matter %/fresh matter 37 7.3 31 53 50 57 56 

NH4
+-N kg N Mg-1 6.58 3.84 0.35 0.48 0.25 2.72 0.20 

NO3
--N kg N Mg-1 0 0 7.4 0 0 0 0 

Total N kg N Mg-1 21.3 6.8 20.0 18.6 18.9 58.4 14.9 

N mineralization(1) %/total N 46 94 41 12 23 93 -20 

Total P2O5 kg P2O5 Mg-1 23.3 4.4 19.1 41.4 34.5 26.9 25.7 

P use efficiency coefficient(2) % 64 >100 75 46 67 60 55 

Total K2O kg K2O Mg-1 13.4 7.2 21.5 20.1 31.3 55.1 50.6 

K use efficiency coefficient(3) % >100 >100 >100 >100 >100 60 55 

Total organic C kg C Mg-1 206 41 172 294 278 317 311 

Stable organic C(4) 
%/total organic C 89 89 94 90 87 84 86 

kg C Mg-1 183 36 162 265 241 266 268 

Biodegradation potential(5) - 1.99 1.30 1.19 1.40 2.49 4.29 3.71 

C/N - 10 6 9 16 15 5 21 

C/P - 20 21 21 16 18 27 28 

(1) After 112 days of incubation at 15°C, (BAM/deel1/12, juni 2010: Bodem - Bepaling van snel vrijkomende organische stikstof, versie 3.0) 
(2) Compared to triple superphosphate (45% P2O5) 
(3) Compared to KCl (60% K2O) 
(4) After 65 days of incubation at 21.5°C, (OVAM, 2002. Oriënterend onderzoek naar de invulling van de begrippen mineralenrijk - mineralenarm, humusrijk. 

D/2002/5024/06) 

(5) 
(𝑐𝑒𝑙𝑙𝑢𝑙𝑜𝑠𝑒+ℎ𝑒𝑚𝑖𝑐𝑒𝑙𝑙𝑢𝑙𝑜𝑠𝑒)
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