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Sow productivity has increased 
significantly over recent 
decades with an increase in 

the number of piglets reared per 
sow, per year and per lifetime, with 
many countries weaning 30-35 pigs 
per sow each year. 

by Jules Taylor-Pickard, 
Alltech, Ireland. 

www.alltech.com 

Naturally, however, at such large 
litter sizes, there is a reduction in 
the quality and robustness of the 
piglets at birth and, subsequently, at 
weaning. Typically, a reduction in 
birth weight within the litter is 
observed, together with increased 
birth weight variability, reduced 
immune status with a resultant 
increased susceptibility to disease 
insults, increased pre- and post-
weaning mortality, and a reduction 
in growth rate. 

This ultimately results in reduced 
weaning weight and increased days 
to reach market weight. It has been 
demonstrated that each extra piglet 
at birth reduces birth weight by 
approximately 40g; therefore, it is 
logical that strategies to improve 
piglet quality and viability at birth 
will reap performance and eco-
nomic benefits. 

Colostrum quality and  
quantity 

Intake of a good-quality colostrum 
in sufficient quantities is critical for 
the survival and optimal growth of 
the newborn piglet. During the first 
post-natal day, the energy reserves 
of the piglet provide only 35-40% of 
the total energy required for the 
piglet to survive. Furthermore, the 
glycogen reserves in the liver and 
muscles can provide sufficient 
energy only for the first 12 hours of 
life.  

Colostrum not only contains 
highly digestible sources of energy, 
amino acids, trace elements and 
vitamins, but also immunoglobulins, 
functional peptides and growth fac-
tors. Colostrum production by sows 
is very variable; Devillers et al. 

(2008) calculated that it ranges 
from 1.9 to 5.3 (mean 3.67) litres in 
the first 24 hours post-parturition. It 
is independent of litter size, there-
fore, as the number of piglets born 
alive increases, colostrum intake 
decreases by approximately 30-40 
millilitres per piglet per day. Clearly 
this will have a significant impact on 
the immune status of the piglets. 

While the feeding of the sow in 
mid and late gestation is crucial to 
ensure an adequate rate of 
colostrum production (a topic not 
covered in this article), one of the 
most effective ways is to include 
mannan-oligosaccharides (MOS) in 
the diet of the sow during gestation 
and lactation. 

Le Dividich et al. (2009) reported 
that the inclusion of the MOS prod-

uct Bio-Mos (Alltech) in the diet of 
the sow in gestation increased the 
growth rate of piglets in the first 24 
hours of life by 48% in a study in 
France, and by 19% in a study in 
Canada (Table 1).  

This resulted from an increase in 
colostrum production (calculated as 
17 and 13%, respectively) and hence 
a higher intake of growth hormones, 
as well as immunoglobulins. These 
will positively influence subsequent 
growth and immunity of the piglets. 

A meta-analysis conducted by 
Close and Taylor-Pickard (2010) of 12 
worldwide trials involving 3,000 
sows reported that preweaning 
mortality of piglets was reduced by 
21%, from 11.5% to 9.1%, resulting in 
an extra 0.32 piglets weaned per  
litter, equivalent to an extra 0.75 

piglets weaned per sow per year. 
Furthermore, compared to control 
piglets, the mean weaning weight of 
those from sows fed MOS was 
increased from 6.87 to 7.17kg, and in 
several of the studies, the differ-
ence was statistically significant 
(p<0.05). Mean litter weaning weight 
was increased by 6.0kg, representing 
a 9% increase over the controls.  

These results show that the 
responses to MOS in sow diets are 
consistent and bring considerable 
advantages for both sow and piglet 
productivity and therefore prof-
itability, providing a return on 
investment of 5.5 to 1. 

Mineral status 

Trace minerals are essential for 
optimal growth, reproduction and 
immunity, and they have a major 
influence on piglets to overcome 
any disease challenge. Unless the 
mineral content of the sow’s diet is 
increased, as litter size increases, 
fewer minerals will be deposited in 
the developing foetuses during ges-
tation. This results in a reduced min-
eral status of the piglets at birth, 
with detrimental consequences for 
their health, well-being and perfor-
mance. 

One way to enhance the mineral 
status of piglets is to include 
organic rather than inorganic miner-
als in the diet of the sow. Their 
inclusion has been shown to 
increase the mineral content of 
colostrum and milk, (especially sele-
nium) as well as liver, loin, blood 
and overall total body content.  

Several studies have shown the 
superiority of organic minerals over 
inorganic minerals. Mahan and 
Peters (2007) have shown that sows 
fed organic minerals (Bioplex, 
Alltech) produced more piglets per 
litter (p<0.05) compared with sows 
fed inorganic minerals: 12.2 versus 
11.3 total born and 11.3 versus 10.6 
born alive, respectively.  

Bertechini et al. (2012) evaluated 
the performance of sows when fed 
inorganic or organic minerals at 1 or 
2kg per tonne. When organic miner-
als were provided in the diet, litter 
size was increased by 1.1 extra 
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Table 1. Effect of MOS in sow diets on piglet performance (Le Dividich et 
al, 2009).

Table 2. Effects of mineral sources and levels on sow and piglet perfor-
mance (Bertechini et al, 2012).

Brittany Quebec

P-
va

lu
e

Control MOS Control MOS

Birth weight (kg) 1.37 1.41 1.45 1.48 0.38

Growth rate (0-24 hours) (g/d) 83 123 138 164 0.02

Colostrum consumption (g/piglet) 304 362 364 385 0.04

Pre-weaning mortality (%) 13.9 8.4 11.4 8.1 0.02

No. of piglets weaned  9.96 10.09 10.64 11.69 0.09

Piglet weight at weaning (kg) 5.94 6.13 6.73 6.87 0.23

Litter weight at weaning (kg) 58.2 61.6 71.6 79.3 0.02

Inorganic Organic**

C
V

 (%
)

1kg/t 2kg/t 1kg/t 2kg/t

Live born piglets 10.80b 11.20ab 11.90ab 12.18a 12.5

Weight at birth (kg) 1.50b 1.52b 1.64a 1.68a 6.9

Weight at 21 days (kg) 6.18c 6.92b 7.64a 7.83a 5.2

Liver Fe (mg/kg) 1,638b 1,779ab 1,897a 2,171c 203

Milk Fe (mg/l) 664b 773b 818a 1,014c 13.7

* Means within a row with different superscripts: p<0.05, ** Bioplex, Alltech
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piglets per litter at the 1kg inclusion 
level and by an extra 0.98 piglets 
per litter at the 2kg inclusion level.  

However, despite the higher litter 
size, the birth and weaning weights 
of the piglets were significantly 
higher (p<0.05) (Table 2). 

Interestingly, the iron (Fe) content 
of the livers of newborn piglets, 
their blood haemoglobin levels, as 
well as the iron contents of sow’s 
milk was significantly higher (p<0.05) 
when organic minerals were pro-
vided in the diet. 

Acha and Chae (2002) and Peters 
and Mahan (2008) also reported 
higher piglet weaning weights when 
lower levels of organic minerals 
were fed, compared with higher lev-
els of inorganic minerals. Thus, one 
way to improve the performance 
and immunity of piglets born in 
large litters may be through includ-
ing organic rather than inorganic 
minerals in the sow’s diet.  

Studies also have compared the 
performance of piglets supple-
mented with inorganic and organic 
minerals. Traditionally, most miner-

als have been added to diets as 
inorganic sources; however, con-
cerns have been raised regarding 
their availability to the animal and 
the extent to which large quantities 
are excreted, causing environmental 
pollution. This prompted a further 
interest in the use of organic miner-
als. In the past, copper (Cu) and zinc 
(Zn) have been fed at ‘pharmacolog-
ical’ levels – well above the physio-
logical needs of the animal – to 
promote growth. 

Studies have compared the high 
levels of inorganic copper and zinc 
in the diet, with reduced levels of 
organic (Bioplex) minerals.  

The studies suggest that providing 
50-100 milligrams of copper from 
Bioplex Cu to piglets resulted in 
similar performance to 175-250mg 
of copper from copper sulphate 
(CuSO4), with considerably lower 
copper excretion. 

Studies with organic zinc have 
shown that 100-250mg zinc from 
Bioplex Zn gave similar or better 
performance when compared with 
2-3kg of zinc oxide (ZnO) per tonne 

of feed. Indeed, Mullan et al. (2002) 
showed that adding 100 or 250mg 
of zinc from Bioplex Zn gave  
superior performance to that from 
2-3kg of zinc oxide per tonne of 
diet.  

There was also a significant four- 
to five-fold reduction in faecal zinc 
excretion. This could have impor-
tant implications for the future ban 
of zinc oxide supplementation at 
pharmacological levels to pig diets. 

Conclusion 

In order to achieve optimal and effi-
cient growth in our pigs, we must 
start with the nutrition of the sow. 
The correct feeding rates and plane 
of nutrition are critical for produc-
ing a quality piglet at birth and sub-
sequently at weaning, especially as 
sow productivity continues to 
increase.  

Nutrition of the pig thereafter will 
then determine its subsequent per-
formance, with mineral nutrition 
playing a critical role.                      n 
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Table 3. Effect of copper level and source on piglet performance (6-18kg) 
(Carlson et al, 1999).

Table 4. Zinc source and piglet performance (Mullan et al, 2002).

Basal 
diet CuSO4 Organic Cu

Copper level (ppm) – 250 25 50 100 200

Feed intake (g/d) 558 538b 597 606a 611a 597

Growth rate (g/d) 365 344b 389 419a 407 405

Feed:gain (g/g) 1.53 1.56 1.53 1.45 1.50 1.47

a,b Values with different superscripts are significantly different (p<0.05)

Control ZnO Organic 100 Organic 250

Feed intake (g/d) 552 525 556 575

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

Feed:gain (g/g) 1.58 1.38 1.36 1.37

Mortality (%) 1.9 0.9 1.9 2.9

a,b,c Values with different superscripts are significantly different (p<0.05)

Fig. 1. Zinc source and faecal zinc excretion (Mullan et al, 2002).
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