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Piglet Growing pig Finishing pig Breeding sow

Body weight (kg) < 20 20 – 50 50 – 120

Source ARC1 NRC2 ARC1 NRC2 ARC1 NRC2 AFRC3 NRC2

Zinc (mg) 50 100 50 60 50 50 50 50

Manganese (mg) 16 4 16 2 16 2 15 20

Iron (mg) 60 100 – 60 – 50 60 80

Copper (mg) 4 6 4 4 4 3.5 5 5

Iodine (mg) 0.16 0.14 0.16 0.14 0.16 0.14 0.5 0.14

Selenium (mg) 0.16 0.3 0.16 0.15 0.16 0.15 0.15 0.15

* Values represent the highest concentrations quoted
1
ARC (1981) per kg dry matter

2
NRC (1998) 90% dry matter

3
AFRC (1991) 90% dry matter

Table 1 Dietary requirements for trace elements (per kg diet)*.

Table 2 Range of dietary mineral additions in several EU countries (per kg feed) (Whittemore et al. 2002).

Piglet Growing Pig Finishing Pig Breeding Sow
Body weight (kg) < 20 20 – 50 50 – 120

Zinc (mg) 100 – 200 100 – 200 70 – 150 80 – 125

Manganese (mg) 40 – 50 30 – 50 25 – 45 40 – 60

Iron (mg) 80 – 175 80 – 150 65 – 110 80 – 150

Copper (mg) 6 – 18 6 – 12 6 – 8 6 – 20

Iodine (mg) 0.2 – 1 0.2 – 1.5 0.2 – 1.5 0.2 – 2.0

Selenium (mg) 0.2 – 0.3 0.15 – 0.3 0.2 – 0.3 0.2 – 0.4
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Sources and bio–availability
of minerals
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Environmental implications
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Copper Zinc Iron

Sulphate 100 100

Carbonate   85 (2)   19–95 (3)

Oxide   30 (4)   50 (1)   10 (1)

Chloride 100

Citrate 150 (4)

Lysine 100 (1)

Methionine 110 (1) 100 (2) 185 (1)

Proteinate 125 (1)

Table 3 Relative bioavailability values of selected sources of copper, zinc and iron (Ammerman et al. 1995).

Bioavailabilities are relative to those of sulphate (= 100)
Values in brackets indicate the number of observations
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Copper (ppm) Zinc (ppm)

Class of pig Current Proposed Current Proposed

< 10 weeks 175 30 250 100

10 – 16 weeks 175 20 250 100

> 16 weeks 35 20 250 100

Breeding sows 35 20 250 100

Table 4 Current and proposed maximum levels of dietary copper and zinc in the EU.

Control Organic Cu CuSO4

Cu (ppm) 0 50 100 250

Copper

Faecal Cu (mg/day) 27.3 72.9 123.6 325.5

Absorption (%) 3.7 8.9 8.8 17.6

Retention (%) 0.6 6.2 5.8 16.4

Zinc

Absorption (%) 13.7 19.6 22.0 14.5

Retention (%) 12.2 18.2 20.6 13.5

Iron

Absorption (%) 23.4 21.1 22.0 20.6

Retention (%) 22.6 20.2 21.0 20.1

Table 5 Absorption and retention of Cu, Zn and Fe in pigs fed different Cu sources (Carlson 2001).
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Table 6 The growth performance and faecal Cu excretion of pigs fed different Cu sources (Smits and Henman 2000).

Diet Control CuSO4 Organic Cu
(no added Cu) (150 ppm Cu) (40 ppm Cu)

Growers (30–60 kg)

Feed intake (kg/d) 1.94 2.05 2.08

Growth rate (kg/d) 0.90 0.95 0.96

Feed : Gain (kg/kg) 2.15 2.16 2.21

Faecal Cu (mg/kg DM) 130 853 275

Finishers (60–90 kg)

Feed intake (kg/d) 2.35 2.59 2.65

Growth rate (kg/d) 0.85 0.87 0.84

Feed : Gain (kg/kg) 2.84 2.98 3.02

Faecal Cu (mg/kg DM) 108 776 198
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Table 7 Effect of zinc source on piglet performance (Spears et al. 1999).

Zn (ppm): 50 150

ZnSO4 (%) 100 75 50 100 75 50

Organic Zn (%) – 25 50 – 25 50

Feed intake (g/d) 697a 775b 756ab 716ab 711a 725ab

Growth rate (g/d) 408ab 437a 416ab 411ab 385b 429a

Feed : Gain (g/g) 1.71ab 1.77ab 1.82ab 1.74ab 1.85a 1.69b

ab
Means in a row without a common superscript differ (P<0.05)

Table 8 The performance of piglets fed diets containing different sources of supplemental zinc in the post–weaning period
(Mullan et al. 2002).

Diet Control Zinc oxide Organic zinc P value

Zinc (ppm) Stage 1 – 2250 100 250
Stage 2 – 1500 100 250

Feed intake (g/d) 552 525 556 575 0.681

Growth rate (g/d) 367a 389b 405b 427c 0.001

Feed:Gain (g/g) 1.58 1.38 1.36 1.27 0.057

Faecal zinc content (ppm DM) 2290 8910 1960 1830 0.001

abc
Means in a row without a common superscript differ (P<0.05)
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Figure 1 Effect of Se source on Se content of sow milk  (Mahan 2000).
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Figure 2    The potential role of trace elements in sow reproduction (Close 1999).
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