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Introduction 

NRC¹ estimates for sow trace mineral requirements are 
very outdated. Where current estimates are based on 
experimental data from sows and not simply 
extrapolated from finishing animals, the data involved 
animals producing roughly half as many piglets per 
litter as modern highly-prolific sows. This creates 
potential deficiencies, which can hurt performance. 
For example, recent work has shown typical iron levels 
to be inadequate to prevent anemia in sows and their 
litters², which in turn can lead to increased removal 
rates for sows³  

This study was designed to address the question of 
optimal trace mineral feeding level, with a particular 
focus on anemia and iron status. 

Design 

• 45 PIC sows,  
• Parity 0 to 4 
• Allotted to treatments by parity, body weight, 

and hemoglobin concentration (HbC) 
• 4 treatments from d70 to weaning (Table 1) 

Table 1. Trace mineral levels formulated for the 4 
experimental treatments. 
ppm CON 1X 2X 3X 
Zn* 0 100 200 300 
Cu* 0 10 20 30 
Mn* 0 25 50 75 
Fe* 0 80 160 240 
I 0 0.14 0.28 0.42 
Se 0 0.15 0.30 0.30 

*Trace minerals supplied as SQM® polysaccharide 
complexed minerals 

Sow Response 

Sow performance was largely unaltered by treatments, 
but lactation feed intake response to increasing TM 
supplementation was quadratic (lowest for 1x NRC, 
and highest for 3x NRC). 

Sow HbC was improved on d90 of gestation. Modeling 
predicts the optimal sow HbC to be achieved at 2.4x 
NRC (Figure 1), which would correspond to 193 ppm 
Fe, 241 ppm Zn, 24 ppm Cu, and 60 ppm Mn (Table 
2). 

 
Figure 1. Effect of increasing levels of trace minerals on sow 
HbC at d90 of gestation. Main effect of treatment, P < 0.001; 
Quadratic contrast, P = 0.076. 

Farrowing duration was reduced by as much as 26% 
(107 min) in the 3x NRC vs the 1x NRC treatment (ns), 
which is consistent with previous research² (Figure 2). 

 
Figure 2. Farrowing duration of sows fed multiples of the 
NRC requirements. 
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 STRONG STARTS. BETTER FINISHES. 

Litter Response 

 
Figure 3. Number of pigs weaned per sow supplemented 
with increasing levels of trace minerals in late gestation and 
lactation. Bars without the same superscript differ (P < 0.05; 
Tukey). 

The number of pigs weaned (P < 0.05; Figure 3), and 
their individual weaning weights (P < 0.10) were both 
increased at mineral supplementation 2x NRC. As a 
result, litter weaning weights were increased by up to 
30 lb (14 kg) at 2x NRC (Figure 4).  

 
Figure 4. Litter weaning weights of sows fed increasing 
levels of trace mineral in late gestation and lactation. Main 
effect of treatment, P = 0.086; Quadratic contrast, P = 
0.072. 

 

Modeling predicts that trace mineral supplementation 
at 1.8x NRC would optimize litter weaning weight, 

which would correspond to 140 ppm Fe, 175 ppm Zn, 
17.5 ppm Cu, and 44 ppm Mn (Table 2). 

Table 2. Optimal trace mineral supplementation rates 
for sows based on quadratic modeling of response. 

ppm Sow HbC Litter Weaning Weight 
Zn* 240.75 174.62 
Cu* 24.07 17.46 
Mn* 60.19 43.66 
Fe* 192.60 139.70 
I 0.34 0.24 
Se 0.36 0.26 
*Trace minerals supplied as SQM® polysaccharide 
complexed minerals 

Conclusions 

Increased sow prolificacy creates a greater metabolic 
demand for nutrients, including trace minerals. Sow 
longevity has been shown to suffer under inadequate 
mineral supply³, as has piglet health and performance². 
This new research puts the optimal feeding level as 
high as 2x the current NRC estimates for sows when 
using SQM® as the source of Zn, Cu, Mn, and Fe.  
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