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Background 

ÅDairy production in Ireland is primarily 
grass-based with spring calving  
ÅGrazing season ð Feb. to Nov.  
Å8 ð 16 t DM/ha/year  
ÅProportion of grazed grass in the diet of 

dairy cows is approximately 60%  
ÅBeef and sheep production is also 

predominantly grass based  
ÅGrass growth in Ireland is quite variable  
 



Background 

ÅAs a result of variable grass growth 
throughout the year, the prediction of grass 
growth is difficult.  

ÅThere is a lack of development of models to 
accurately forecast grass growth  

ÅA grass growth predictor would be invaluable 
to forecast feed supply  

ÅWhy grass growth models?  

ðmanagement tools (decision making)  

ðresearch (developing an understanding grass 
growth)  



Grass growth variation  

Moorepark grass growth rates 1982-2009
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Grass growth variation  
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Materials and Methods  



Materials and Methods  
ÅThree grass growth models were evaluated:  

ðJohnson and Thornley (1983) (J&T Model)  

ðJouven et al.  (2006) (J Model)  

ðBrereton et al.  (1996) (B Model)  

ÅModels were developed for perennial ryegrass swards in 

temperate climates  

ÅInputs to the models were meteorological data from 

Moorepark (2005 -2009)  

ÅModelled data was compared to grass growth data 

measured at Moorepark (years 2005 to 2009)  



ÅCorral and Fenlon methodology (1978) was used to 
calculate modelled grass growth  

ÅGrass growth estimated on a four week harvest 
interval.  

ÅThe general equation for growth rate in week t is 

 
Rate = (7/16 Y t + 5/16 Y t+1 + 3/16 Y t+2 + 1/16 

Yt+3 )/28  

 

 Where Y t , Yt+1, Yt+2  and Yt+3  are the harvested yields 
at the end of weeks  t , t +1, t +2 and t +3.  
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Model description  



ÅMechanistic model  

ÅObjective: to simulate the time course of DM and leaf 
area development for crops that are exposed to a 
constant environment, a seasonally varying environment, 
and are defoliated  

ÅInnovative aspects:  
ða new approach to the problem of leaf area expansion: leaf area 

index being as an independent state variable  

ðthe storage pool is used to control incremental specific leaf area 
(buffer against environment)  

ÅTotal above -ground structural crop weight:  
ðGrowing leaves 

ðFirst fully expanded leaves  

ðSecond fully expanded leaves  

ðSenescing leaves 

J&T model  



ÅMechanistic dynamic model  

ÅObjective: to investigate seasonal and annual interactions 
between management and grassland dynamics. Designed to 
respond to various defoliation regimes, perform multiple -
year simulations and produce simple outputs that are easy to 
use as inputs for a model of ruminant livestock production  

ÅThe J model combines functional and structural aspects of 
grass growth  

ÅStructural compartments:  
ðGreen vegetative  

ð Green reproductive  

ð Dead vegetative  

ð Dead reproductive  

Functional groups: 
ÂGroup A (fertile sites, frequent defoliation) 

ÂGroup B (medium to fertile sites, infrequent defoliation) 

ÂGroup C (medium to poor sites, resistant to defoliation) 

ÂGroup D (poor sites, infrequent defoliation) 
 

J model  



ÅStatic and empirical model  

ÅObjective: to evaluate the gross effects of year -
to -year differences in weather conditions on 
herbage production in grazing systems  

ÅIt does not explain the nature of grass growth  

ÅFrom the mean radiation received at the crop 
surface herbage mass production is calculated 
during a regrowth period, and yield is only 
calculated at the end of this period  

B model  



Testing the models  

ÅTo test the accuracy of the models  

ðMean percentage error (MPE)  

ðRoot mean square error (RMSE)  

ðMean square prediction error (MSPE)  

ÅMean bias 

ÅLine bias 

ÅRandom variation 

ðMean prediction error (MPrE)  



Results 


