Supplementary material
Income from marketed pigs and carcasses (Im) was defined as follows:

[image: image1.wmf]å

=

´

´

=

5

3

i

t

i

i

m

]

C

f

N

[

C


where, CW the carcass weight (kg), Pc the price kg-1 of carcass, MG the maiden gilts and Pa the price per pig. 

Feed costs (Cf) were calculated as: 
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where, L is the number of days a pig is present in the year, Prf the price kg-1 of DM feed, K is the number pigs in the herd minus breeding sows, KF is the daily DM feed requirements for maintenance and growth per pig in the herd minus breeding females, B the breeding sows in the herd, and BF is the daily DM feed requirements for maintenance, growth and reproduction per pigs for breeding sows. Management costs (Ch) were calculated as: 
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where, Pb is the cost of labour per year per pig, Cv the average cost of veterinary services (drugs for incidental sicknesses, service charge, vaccinations, castration, tail-docking, insemination, etc.) per year per pig.

Marketing cost (Cm) per pig sent to market/abattoir was computed: 
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where, f is the fraction of pig that were sold/slaughtered, Ct the cost of transport of live pig to the market/abattoir per pig. The annual costs of production (variable and fixed costs) were obtained from the South African Pork Producers Organization, while feed costs were derived from energy requirements of the pigs.
Energy requirements

Energy requirements for maintenance and production (growth, reproduction and lactation) were used to calculate feed intake. Pigs were assumed to consume standard commercial feeds ​ad libitum. Feed intake was defined in terms of dry-matter intake and the price of feed was set in terms of ZAR/kg. It was assumed that piglets start consuming creep feed at 13 days of age. Both males and females were assumed to have the same growth rate and consumed the same amount of feed. The Gompertz growth function, which was viewed as best describing the growth of a pig (Wellock et al., 2004), was used to predict live weights that were used in the calculations.  
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where, A is the mature weight set at 250 kg, B is the growth rate parameter estimated to be 0.0136 per day, t is the age of the pig in days and G0 is a transformed initial degree of maturity at birth.
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where, Wb is birth weight.

The energy requirements obtained from the NRC (1988) were used to derive feed intake for the different pig categories. The relationship between metabolisable energy (ME) and digestible energy (DE) was ME = 0.96 × DE. Kielanowski (1965) proposed that energy intake is regressed on protein and lipid deposition. This model states that energy is used for maintenance, protein retention (Pr; EPr = 23.8Pr (MJ/kg)) and fat retention (Lr; ELr = 39.6Lr (MJ/kg)).  The energy efficiencies for protein and fat retention were kPr = 0.54 and kL = 0.74, respectively (ARC, 1981). The energy requirement for maintenance (MEm) included the needs of all body functions and moderate activity, and depended upon metabolic body weight (BW0.75).  This relationship is as described by NRC (1998) as follows. 
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The energy requirement for pregnant sows (MEp) was the sum of the energy for maintenance for the pregnant sow (MEms) and the requirement for pregnancy (MEc), viz., the conceptus (NRC, 1988). 
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Energy requirements of the conceptus (MEc) depended upon the number of foetuses carried (NRC, 1998). 

[image: image9.emf]0.75


ms


BW


 


ME/kg


 


kcal


 


106


ME


=




0.75

ms

BW   ME/kg   kcal   106 ME




The daily energy requirements during lactation included maintenance of the lactating sow (MSms) and a requirement for milk production (MEl) (Noblet and Etienne, 1987). Energy requirement for milk production was estimated from the growth rate of the suckling piglet and the number of piglets in the litter (Noblet and Etienne, 1987). 

[image: image10.emf]ME/pig/day


 


kcal


 


8


.


35


ME


c


=




ME/pig/day   kcal  8. 35 MEc




where, ADG is the growth rate of the suckling piglet averaged over the lactation period (g/day), and pigs is the number of piglets in the litter.

Growth included energy for maintenance, protein retention and fat deposition, which were provided for by voluntary feed intake. Thus, the dry matter intakes for growth in the different animal categories were derived. The DE intake of creep feed by the suckling pig was expressed by the following relationship (NRC, 1987):
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where, day is age of the pig.

Digestible energy intake for weanling pigs was as shown in the following Equation, which describes the relationship between BW and DE intake of the 5- to 15-kg pig (NRC, 1987).
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For the growth of animals from 15 kg until marketing, digestible energy intake was derived using the following relationship between BW and DE (NRC, 1987).
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