
Supplementary: The material in this supplementary file provides further detail on the equations and 

parameters used to estimate feed demand (in megajoules of metabolisable energy) in the study.  

Sheep feed demand for daily maintenance energy (MEm) was calculated from Equation S1 [1]. 

𝑀𝐸𝑚 = [0.28 ×
𝐿𝑊0.75 × 𝑒−0.03×𝑖

0.02 × 𝑄 + 0.5
] × 1.1 [S] 

Where LW = liveweight (kg) and Q = pasture quality measured as MJ ME/kg DM, assumed to be 10 

MJ ME/kg DM which is considered a medium quality of pasture on New Zealand sheep and beef 

farms [2]. Mature ewe (two to six year old) average liveweight was 65 kg, losing 2 kg in spring during 

lactation which was regained prior to autumn breeding. Liveweight of replacement ewes was 

assumed to average 75% of mature ewe liveweight when entering Y1 at twelve months of age [3, 4]. 

Liveweight values used to calculate maintenance demand for sheep younger than Y2 were averages 

for that class of animal. For example, single-born prime lambs were weaned at 30 kg (Section 2.3 in 

manuscript) and sold for slaughter at 44 kg liveweight, hence demand for maintenance between 

weaning and slaughter was based on an average liveweight of 37 kg. Feed demand for liveweight 

gain was 55 MJ ME required for each kg of liveweight gain, and 35 MJ ME converted from each kg of 

liveweight loss [5]. 

Feed demand for gestation (MEG) and lactation (MEL) were calculated per lamb according to 

Equations S2 and S3 [5]. The average New Zealand lamb loss rate (from scanning to weaning) of 16% 

[6, 7] was used alongside the lambing rate of 132% [8] to estimate numbers of lamb foetuses for 

gestation energy demand calculations. 

𝑀𝐸𝐺 = 49 × 𝑏 + 7 [S2] 

And 𝑀𝐸𝐿 = 𝑁 × [51.4 × 𝐿 + 134.7 × 𝛼 − 1808] [S3] 

Where b is lamb birthweight (kg; values in Section 2.3 of manuscript), N is the adjustment parameter 

for birth rank (N = 1 for single-born lambs and N = 1.35 for multiples; [1]), L = lamb liveweight at 

weaning (kg; values in Section 2.3 of manuscript), and α = lamb age at weaning in weeks.  

Average ewe greasy fleece weight (kg; W in section 2.2 in manuscript) was used to calculate flock 

daily wool growth (G) in g/sheep/day. Feed demand for wool growth (MEw) was estimated using the 

wool growth Equation S4 [1]. 

𝑀𝐸𝑤 = 0.13 × (𝐺 − 6)  [S4] 
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