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Metabolic modelling in grazing livestock

* What are we trying to do?

e Why?

* Optimize meat and milk production

* Decrease environmental impacts, i.e., climate (methane, nitrous oxide) and
eutrophication (nitrogen)

* Current situation
* IPCC uses semi-empirical relations, with little consistency
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Modelling livestock with Dynamic Energy Budget Theory
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Dynamic Energy Budget model
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Dynamic Energy Budget model — the parameters

Da = {pAm} f(X) y2/3

dV _ Pg B = [Eglvv =173 + [ps]
dt  [E;] K|E] + [Eg]
ps = [pmlV + {pr}v?/3
dﬂ = D¢ = KPc — Ds
dt R -
p; = k]EH
dEg , pr = —K)pc— 1
W = KRDR
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Literature Data

* Age at birth

* Age at puberty Alentejana Angus Charolais Limousin

. Age at death a,(d) 280 282.2 289 289

. Leneth at birth a,(d) 210 223 - 246.6
& a,(d) 375 307 375 398

* Length at puberty L, (cm) 162 138 142 148

* Length along time we (kg) 30 35 42 31

* Ultimate length we, (T) - - 323 -

* Weight at birth w=,(T) 700 545 975 700

-1
. Weight at puberty R..(#y?) 0.8 0.72 0.7 0.7
7 (Ld?) - 6.65 6.1 4.7

* Weight along time

* Ultimate weight

*  Maximum reproduction rate
* Average milk production rate
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DEB model vs. data

Curvas de crescimento das fémeas (peso vivo)
estimadas através da teoria DEB
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Transformations

Assimilation YA X+ Y0, >  E+YA CO,+ Vi HO + Yi-CO(NH,), + Yir P
Growth E+Y5% 0,-Y%V+Y5% CO,+ Y8 HyO + Y CONH,),
Dissipation E +Ypg 0 = Y5 COy + Yo Hy0 + Y CO(NHy),
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Transformations

Growth E4+Y5% 0,-Y%V+Y5% CO,+ Y8 HyO + Y CONH,),
Dissipation E +Ypg 0 = Y5 COy + Yo Hy0 + Y CO(NHy),

o (=&)Y X+YHE 0, - E+YE COp +YiE HyO 4+ YiE CONHy), + Yip P
Assimilation o YA X+ YAM 0, - E + YAM CH, + Y& H,0 + Y& CO(NH,), + YA P
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Methane
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N-Waste: Cumulative Flows
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Methane and N-Waste: Scaled Cumulative Flows

scaled cumulative CH4 and N
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Outlook

* Improve methane modelling

. Palrametrize the model for individuals, leading to individual based decisions and
selection

* Integrate the model in farm-level and watershed-level models, to model greenhouse
gas emissions and nitrogen flows

* Plan grazing management, combining with remote sensing of pastures

* Plan amounts and type of suplementation for each life stage (juvenile, adult,
gestating, lactating)

* Develop models for “representative cows” to use in planning at the European scale.
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