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Why a whole farm model? 

 

 Dairy farm: complex system 

 Several interacting subsystems 

 Livestock, feeding, manure management, soil, crops 

 Complete understanding of a total farm system: an 
interdisciplinary whole farm modeling approach is 
necessary 

 Dairy Wise: integrated whole farm (dairy) model 
feasable under Dutch circumstances 

 

 

 

 

 



Dairy Wise: the model 

 Empirical model 

 Simulating: technical, environmental and finacial 
processes 



Model description 
 

 Feed Supply Model (heart) 

1. Herd (dairy cows & young stock): feeding, reproduction and 
milkproduction: Cow Model (Zom et. al) 

2. Grass growth model (empirical: cut based, N input) 

3. Grassland management model 

 Nitrogen & phosphorus cycling 

 Emissions (ammonia, greenhouse gas) and nitrate leaching 

 Energy use (CO2 equivalents) 

 Financial farm budget (cost price) 

 

 

 

 

 

 

 



Dairy Wise: overview 



Input 

 Herd parameters (# cows, young stock, milk 
production, feeding etc.) 

 Land parameters (ha grass, maize, grazing system, 
Nitrogen level, soil type, etc.) 

 Miscellaneous (prices, stable house, floor, milking 
parlour, coefficients) 

 



Crop Models 

 Grass growth model (Gramin; Vellinga) 

 Empiric model, based on N input, N Uptake & DM 
production and feed quality. Daily rate on DM 
accumulation (growing curve per cut) 

 Based on field data experiments  

 N application range 0-600 kg N ha-1 

 Correction for water limitation (drought factor 
related to soil type and groundwater level)  



 Crop Models II 

 Maize model: N yield as function of N supply 
(Schroder) 

 N supply from fertiliser, manure, mineralization (soil, 
plowed grassland, catch crpos) 

 Correction for water limitation, weeding system, 
crop rotation and planting method 



Animal models 

 Cow Model (Zom): feed intake model, milk production model 

    Feed intake based on feed intake capacity (FIC: animal      
related) and satiety value (SV feed product related) 

 Young Stock Model (Mandersloot): default energy requirements 
according to a standard growth curve 

 Cow model and young stock model combined to herd model 

 



Feed Supply  

 Combination of Grass groth model, herd model and grassland 
management model 

 Corrections for losses (grazing and conservation losses) 

 Balance for energy requirements and supply of home grown 
(silage) and imported feeds (concentrates and silage) 

 Output: grazing plan, silage production, (N) manure plan, 
animal production and feeding in detail 



Grassland management model 



Example  

 Standard situation (unlimited grazing) 

 60 cows & young stock 

 30 ha grassland, 5 ha maize 

 8400 kg milk (8780 FPCM), 1760 kg concentrates 

 Alternative 1: limited grazing (8 h) + 4 kg DM maize 
(same milk production), concentrates calculated 



Output Dairy Wise (Highlights) 

Standard Alternetive 

FPCM 8780 8780 

Concentrates 1760 1850 

Ton grass silage (total DM) 98 118 

Ton maize silage (total DM) 73 131 

Cutted for silage  

(% of total production/ha) 

31% 40% 

% home made silage 70% 92% 

Mowing % 112% 156% 

DM prod grassland (ton DM/ha) 11.8 12.4 

NH3 emission (kg/ha) 45 42 

Extra silage to buy (ton DM) 77 21 



Output 



Output II 



Output III 



Discussion 

 Is the model complete? 

 How to translate to other countries? 

 Exchangeable with other models? 


