
 

 

 

 

5 STEP PIG CONCEPT 
  

A health nutrition concept from conception till 

weaning 

 

 

 

 

 

 

 

 

          

 

  

           

             

 

 

 
 

 
 

 



5 STEP PIG CONCEPT 

2 

 

 

INTRODUCTION 3 

WHAT IS 5 STEP PIG CONCEPT AND HOW DOES IT WORK 4 

LIANOL 4 

Bioactivity: a triple mode of action 4 

BASDIAR 5 

Algae 6 

Clay minerals 6 

Yeast 6 

Protected esterified SCFA –MCFA 7 

2WEAN 7 

STAGE 1: ESTRUS AND INSEMINATION PERIOD 8 

Current situation in pig breeding 8 

Literature statements about preparation of the sow for insemination through dietary changes. 9 

Insulin, Growth hormone and Insulin-like growth factor I (IGF-1) concentrations and their role 

during lactation. 10 

Insulin, Growth hormone and Insulin-like growth factor I (IGF-1) concentrations and their role in 

reproduction 11 

Supplementing your sows with the right additives after weaning. 15 

STAGE 2: FARROWING 19 

Current situation in commercial farms around farrowing and during lactation period 19 

Literature statements about intrauterine growth restriction (IUGS), fetal growth and IGF-1 20 

Supplementing your sows with the right additives before farrowing. 22 

STAGE 3: THE NEWBORN PIGLET 24 

Current situation in dealing with newborns 24 

Literature statements about raising newborn piglets 25 

Supplementing your piglets with the right additives right after birth. 27 

STAGE 4: WEANING 30 

Current situation at weaning 30 

Literature statements and key numbers about weaning 31 

Supplementing your piglets with the right feed after weaning. 33 

REFERENCESS 36 

SCHEME 5 STEP PIG CONCEPT 41 

 

 

  



5 STEP PIG CONCEPT 

3 

 

INTRODUCTION    
 

Rearing healthy piglets is key for a successful management of any pig farm. Producing new born piglets 

with a sturdy birthweight on one hand and attention for piglet growth around weaning on the other is 

essential. What happens in these first weeks has a direct correlation to the future performance of the 

animal.1 

Piglets often suffer setbacks before weaning as a result of low birth weight, infection, trauma and poor 

nutrition. These primarily manifest in higher mortality and/or morbidity, delayed growth and reduced 

feed efficiency. These problems add to the economic burden of rearing piglets and makes this industry 

less profitable. To optimize the rearing of piglets, farmers should monitor certain key stages. 

In order to optimize the genetic potential of each individual animal one innovative concept has been 

designed. The 5 STEP PIG CONCEPT focuses on producing healthy, sturdy newborns and cares for the 

digestion and gut health of these piglets. Therefore it increases survivability and growth in every 

animal. 

This comprehensive nutritional program is applicable from the moment of conception in the sow till 

post weaning of the piglets. It consist of 3 keys stages, corresponding to the defining moments in the 

production cycle, more specifically, around insemination, around farrowing and around weaning.  
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WHAT IS 5 STEP PIG CONCEPT AND HOW DOES IT WORK 
 

The 5 STEP PIG CONCEPT is a 100% organic program of feed supplements for sows and piglets. Its 

ultimate goal is to produce vital and heavy piglets that are weaned smoothly. The first step focuses on 

the actual moment of conception of a piglet. On this moment the genetic potential of each and every 

individual is defined and it is the base of further performance. The second step aims on farrowing and 

the actual birth of the piglet. For the sow the goal is an optimal nutrient partition in de placenta. This 

will provide us with more homogenous and/or heavier piglets. The moment of actual birth we assist 

the piglet in having the best possible start and in developing a good gut health and intestinal flora. 

Throughout the farrowing pen and around weaning we support the piglet to be weaned as smooth as 

possible. 

 

LIANOL  

 

Bioactivity: a triple mode of action 
 

Lianol is an innovative feed additive developed for the animal industry, to enhance the performance 

of pigs during multiplication and production, and at the same time decrease the widespread, often 

unnecessary usage of antibiotics. 

Lianol is produced by bacterial fermentation of potato proteins, during which a high amount of a 

specific bacterial metabolite is synthesized. In cell culture experiments, this metabolite has been 

shown to be an agonist of the aryl hydrocarbon receptor (AhR), a cytoplasmic transcription factor that 

binds xenobiotics as well as small dietary ligands. Upon binding of such a ligand, AhR migrates towards 

the nucleus and starts the transcription of certain target genes, depending on the ligand’s chemical 

structure, the target tissue and the animal species (see Figure 1). 

AhR is traditionally defined as a chemo sensor triggering a biological response to mainly environmental 

pollutants. Recently however, accumulating evidence suggests that AhR activation is necessary for the 

proper functioning of important biological processes like normal cell development, organogenesis, 

reproduction, immune regulation, and mucosal barrier function. AhR is frequently expressed in various 

organs and tissues, also playing a role in e.g. the hepatic and (cardio) vascular systems. Therefore AhR 

is now more broadly considered to be a sensor of physiological ligands generated from the host cell, 

diet, and from microbiota. In this way, AhR connects ‘outside’ environmental signals to ‘inside’ cellular 

processes. The following mechanisms have been identified: 

  

 In the mucosa of barrier organs (gut, lung, eyes, oral and reproductive tract), AhR regulates 
the development of innate lymphoid cells, which are essential for protective immunity and 
regulation of host-microbe homeostasis. 

 AhR is involved in B cell maturation and balances inflammatory and regulatory T cell 
populations and cytokine production. 

 AhR activation also results in the downregulation of pro-inflammatory cytokines and enzymes, 
leading to an immunomodulatory effect that is essential for disease tolerance. 

 AhR activation may also lead to the expression of growth factors, or affect their downstream 
signaling pathways, like insulin-like growth factor 1 (IGF-1), which is essential for muscle 
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growth and reproduction, and myoD, which initiates muscle tissue differentiation 
(myogenesis). 

 The modulation of growth factors or their signaling pathways may also result from AhR-
induced epigenetic modulation of certain target genes, a phenomenon known to considerably 
impact the pre- and postnatal development and growth. 

 

 

 

 

 

 

 

Figure 1. Schematic overview of the transcriptional activation of the aryl hydrocarbon receptor by Lianol bacterial 

compounds. IGF-1: insulin-like growth factor 1. 

 

Next to being AhR agonists, the bacterial metabolites in Lianol have also been shown to act as signaling 

molecules between beneficial bacteria in the gut, stimulating the proliferation and maintenance of a 

healthy microbiome while lowering the production of virulence factors and epithelial attachment by 

pathogenic bacteria. At the same time, they increase the resistance of the tight junctions of the gut 

epithelium, which avoids leakage of inflammatory antigens into the underlying tissues. 

Taken together, Lianol has an established triple mode of action: 

 

 Specific stimulation and maintenance of a healthy gut microbiome and epithelium, via direct 
interactions with bacteria, tight junctions and the mucosal immune system. 

 General maintenance of barrier organ integrity, the first defence line against pathogens, 
through immunomodulation of cytokines, enzymes and B and T lymphocytes through AhR 
activation. 

 Systemic stimulation of growth and reproduction, through activation of growth factors like 
IGF-1 and their signaling pathways. 

 

The combination of these biological activities in one single product results in a powerful tool to 

optimize animal production during the different stages of breeding and rearing. For pigs, Ardol has 

developed the Lianol fermentation product into various formulations, specifically focusing on difficult 

moments in the pig life cycle. For sows these are: estrus, insemination, gestation and farrowing. For 

piglets these are parturition, suckling and weaning.  

 

BASDIAR 
 

Lianol Basdiar is an innovative antibiotic-free supplementary feed in addition to sows’ milk. It is 

presented to piglets from the moment they are born till 7 days of age. The specific composition of 

Basdiar makes it an excellent and tasteful feed for newborn piglets. It contains specific selected algae, 

yeast, clay minerals (bentonite, montmorillonite E558 and clinoptilolite E368) and protected esterified 

SCFA -MCFA. These ingredients have been selected carefully because of their scientific proven benefit 
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to gut health and microflora. Administering Lianol basdiar from the day of birth favors a quick 

development of a healthy microflora in the piglet and an excellent gut health. This in turn aids to an 

optimal digestion of sows milk, leading to better performance. 

Algae 

Major components of algae are alginates (alginic acid) and marine sulfated polysaccharides (MSP) like 
fucoidans and laminarin. The alginates present in the algae tend to bind water resulting in firmer 
faeces. 

The marine polysaccharides have been proven to have a beneficial effect on gut health and nutrient 
digestibility. This effect is obtained through an improved gastrointestinal architecture in the small 
intestines and an increased number of nutrient transporters. Research demonstrates that laminarin 
supplementation increases the expression of GLUT in the ileum (SGLT1, GLUT1 and GLUT2). These 
nutrient transporters are responsible for transporting glucose from the intestinal lumen to the 
enterocyte and then to the blood stream.2 
 
Laminarin supplementation has also been shown to suppress the secretion of pro-inflammatory 
cytokines induced by bacterial metabolites in the pig colon.3 4 5 Laminarin has also been shown 
previously to exhibit prebiotic properties by increasing the populations of Bifidobacterium and 
Lactobacillus spp. in the large intestine.6  As a third effect, laminarin has shown inhibition of bacterial 
growth of Staphylcoccus aureus, Listeria monocytogenes, Escherichia coli and Salmonella typhimurium. 
 

Clay minerals 
 

Dietary supplementation with clays has been shown to improve weight gain and feed conversion in 

pigs. Where improvements in performance have been noted, one of the most likely explanations for 

the improvement is the fact clays increase nutrient digestibility. Clays reduce the speed of passage of 

feed along the digestive tract which allows more time for digestion. Feeding clays also causes 

morphological changes in the intestinal mucosa such as an increase in villus height and an increase in 

the villus height to crypt depth ratio. These changes increase the surface area of the gastrointestinal 

tract thus increasing nutrient digestibility. Several studies have indicated that feeding clay reduces the 

incidence, severity and duration of diarrhea in pigs. The mechanism for the reduction in diarrhea is 

likely due to increases in the numbers of Bifidobacteria and Lactobacillus and decreases in Clostridia 

and E. coli in the small intestine of pigs fed clays. Several studies have indicated that clays can help 

mitigate the effects of mycotoxins. 7 

Yeast 
 

Nutritional strategies such as dietary supplementation of probiotics are used for improving intestinal 

development and immune function in piglets.8 Yeast is one of the most commonly used probiotics in 

pig production. It has been reported that some strains and components of yeasts can improve growth 

performance and immune function in piglets.9 Dietary supplementation with live yeast had a positive 

effect on performance and health in piglets through stimulating the immune system and maintaining 

                                                           
2 Heim et al 2013 
3 Bahar et al 2012 
4 Walsh et al 2013 
5 Sweeney  et al 2012 
6 Jaskari et al 1998 
7 Mohana et al 2015 
8 Lessard et al 2008 
9 White et al 2002 
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a favorable intestinal environment.10 Administration of live yeast Saccharomyces cerevisiae 

significantly increased the villus heights and IgA levels in the ileum11 and enhanced some 

immunological indices in the serum of piglets12, and thus helped reduce diarrhea after enterotoxigenic 

E. coli infection. Dietary supplementation with yeast improved feed conversion, promoted immune 

responses, and enhanced development of the small intestine in piglets.13  

Protected esterified SCFA –MCFA 
 

The main activity of organic acids is associated with a reduction in gastric pH converting the inactive 

pepsinogen to active pepsin for effective protein hydrolysis. Organic acids are both bacteriostatic and 

bactericidal. Short chain fatty acids like acetic, propionic and n-butyric acid produced by microbial 

fermentation of dietary fiber in the large intestines may increase the proliferation of epithelial cells 

and have stimulatory effects on both endocrine and exocrine pancreatic secretions in pigs. Organic 

acids also enhances apparent total tract digestibility and improves growth performance. It is concluded 

that organic acids and their salts increase the protein utilization and improves production indices.14 

 

2WEAN  
 

2Wean is the last step in the 5 STEP PIG CONCEPT and is a concentrate – topdressing based on the 

Lianol Basdiar. It can be added to any starter feed at a ratio of 2-3%. The only condition is that this 

starter feed has a nutrient composition in a well and pre-defined range.   

In this way, one will be able to feed his piglets with the same feed from day 8 in the farrowing pen till 

day 10 post weaning. It is a strategy that is already widely applied all over the world to minimize 

weaning problems but with the 2 wean concept we take this one step further.  

Because this concentrate – topdressing is strongly based upon Lianol Basdiar it has all the benefits for 

the gut health and intestinal flora of the animal like explained above. This will ensure a smooth weaning 

moment. Secondly, one will be able to feed his animals with the same feed for almost a month where 

conventional feeding systems have to change diets once or twice. This ensures that the animals have 

enough time to adapt to solid feed and learn to eat and digest it. Third, because this concentrate 

resembles a lot Lianol Basdiar the piglets will recognize the smell of the starter feed and will start to 

eat sooner solid feed in the farrowing pen. 

 

  

                                                           
10 Van Heugten et al 2003 
11 Wu GC et al 2012 
12 White et al 2002 
13 Zongyong Jiang et al 2015 
14 Mocherla et al 2015 
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STAGE 1: ESTRUS AND INSEMINATION PERIOD 
 

 

 

Current situation in pig breeding 
 

Since reproductive failure is one of the main reasons for culling in young sows15, improving next parity 

reproductive performance might increase longevity and thereby decrease replacement costs. 

Suboptimal litter sizes or farrowing rates in the next parity are often related to excessive weight loss 

during lactation16. Since “litter sizes” and “number of piglets weaned” have increased in the last 

decade, the metabolic demands on sows have also increased, whilst feed intake did not. 

Lactating sows are not able to ingest sufficient energy to produce the large amount of milk they are 

presently capable of. Therefore, sows use a considerable amount of body reserves to maintain their 

milk production.17 Addition of fat to the diet is often used to increase energy intake during lactation. 

However, fat may affect subsequent reproduction in different ways. Fat-rich diets increase milk fat 

output. Doing so, nullifying the effect of a higher energy intake. But, more important, it depress 

secretion of insulin and IGF-1, which directly or indirectly affect LH, estradiol and progesterone 

secretion and follicle development of the next ovulation cycle.18 See later on. 

Furthermore, selection on short weaning to estrus interval (WOI) has been successful and most sows 

come in estrus 4-5 days after weaning. This period however, might not be sufficient for sows to recover 

from high lactation weight losses. Both the higher weight loss en short WOI can negatively influence 

follicle and oocyte development and /or embryonic survival and make sows more at risk for reduced 

litter sizes or farrowing rates in the next parity. 

Up to the mid-nineties, negative effects of severe feed and protein restriction during lactation were 

mainly expressed as a prolonged WOI, while more recent studies mainly show negative effects on 

ovulation rate an embryonic survival. The shift from prolonged WOI to reduced “embryonic survival” 

and “ovulation rate” is probably due to genetic selection for a short WOI.19 When sows with lactation 

weight loss return to estrus shortly after weaning, follicle and oocyte quality can be compromised since 

these follicles develop during a period of negative energy balance20 and are recruited immediately 

after weaning. Compromised follicle development can lead to lower quality oocytes and less developed 

corpora lutea, causing increased embryonic losses.21 

Around 50% of the second parity sows show a lower litter size in second parity compared with first 

parity. The reduced reproduction decreases the reproductive efficiency of second parity sows but 

might also lead to early culling22. Analyses of relations of second parity litter size with subsequent 

performance showed that sows with a low litter size in second parity also had lower litter size in parity 

3 and up compared with sows with a medium or high litter size in second parity. These data show that 

                                                           
15 Lucia et al 2000 
16 Schenkel et al 2010 
17 Bergsma 2011 
18 Van den Brand 2006 
19 Quesnel 2009 
20 Quesnel 2009 
21 Zak et al 1997 
22 Hoving et al 2011 

Insemination Farrowing The newborn Weaning 

Lianol Ferti® / Solapro® Lianol Vital® / Solapro® 
 

Lianol Colostro® / Lianol Basdiar® Lianol 2Wean® 
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a large part of the sows with poor reproductive performance in second parity can be expected to have 

a poor reproductive performance in subsequent parities, also affecting culling rates. 

Preweaning piglet mortality is largely attributed to the incidence of low birth weight and birth weight 

variation within the litter. Therefore, developing strategies to increase within-litter uniformity of piglet 

birth weight is important. The main strategy to achieve this goal was to change the sows’ diet before 

insemination to a carbohydrate rich diet. But literature and especially global experiences from the last 

decade shows this is maybe not sufficient.  

 

Literature statements about preparation of the sow for insemination through 

dietary changes. 
 

It is now widely accepted that changes in dietary intake promote changes in circulating concentrations 

of both metabolic hormones, such as glucose, insulin, leptin and IGF-1 and reproductive hormones. 

These affect the developing ovarian follicle and/or the composition of reproductive tract secretions on 

which early embryos rely for their nutrition.  

Adding dextrose to the sows’ diet in the WOI (weaning to estrus interval) is common practice these 

days to prepare the sow for an optimal insemination period. It is generally believed by breeders it 

would increase litter size, birth weight and uniformity of the upcoming litter through a beneficial effect 

on the insulin levels of the sow. The increased insulin level would benefit the developing follicles. 

Literature on the other hand is not as unanimous as one might think. On one hand23 it is concluded 

that addition of dextrose during the weaning to estrus interval did not increase litter size, but seemed 

to affect the uniformity in birth weight of the litter. In 200924 it has been concluded that the 

combination of dextrose and lactose during the WOI seems to enhance litter size but only in sows with 

low previous litter size. It also seems to have the potential to reduce the within litter variation in birth 

weight. 

On the other hand25 it stated that administering dextrose before insemination had no influence on the 

number of piglets at birth. In addition they found that supplementing gestation diet with L-arginine 

during the last third of pregnancy reduced within- litter variation of piglet birth weight. Combining L-

arginine dietary supply with a supplementation of dextrose before insemination provided no 

additional affect. 

This disagreement doesn’t mean that there is no truth in the statement that supplementation of 

dextrose to the sows’ diet, therefore high insulin levels, benefits the next litter. It just shows that it is 

only part of the story. In order to understand the full story, it is important to understand the physiology 

of the estrus of the sow. 

 

 

 

 

                                                           
23 H. Van de Brand et al (2005) 
24 H. Van de Brand et al (2009) 
25 Quesnel et al (2014) 
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Insulin, Growth hormone and Insulin-like growth factor I (IGF-1) concentrations 

and their role during lactation. 
 

Growth hormone (GH) and insulin-like growth factor-I (IGF-I) control growth and lactation in swine and 

this is controlled by the somatotropic axis. Also insulin participates in the endocrinology of growth and 

lactation because insulin and GH are opponents in their actions. 

 

Fig 2: somatotropic axis 

Growth hormone (GH) is a pituitary hormone that controls growth and lactation. IGF-1 is released from 

the liver in response to GH binding to its receptors on the liver cells and it controls growth and lactation 

as well. 26 IGF-1 can be seen as a mediator of GH. In addition to causing IGF-1 release, GH antagonizes 

insulin action27. Antagonizing the actions of insulin has a nutrient partitioning effect through which the 

development of lean tissue and the production of milk are favored. Insulin causes the shift of glucose 

from the bloodstream to the body cells. GH counteracts this effects and ensures that glucose stays in 

the bloodstream and can be used in the mammary gland for milk production. 

During lactation both GH and IGF-1 concentrations are elevated in sows (compared with dairy cows). 

Nonetheless, sows that become catabolic (negative energy balance) during the last week of lactation 

will have reduced IGF-1 concentrations. This imbalance will occur when feed intake cannot match 

requirements for maintenance and milk production which will result in an extended weaning to mating 

interval and subsequently a possible delay of “in heat behaviour”, a lower fertility and a drop in 

reproductive performances. Sows that are nutritionally compromised during the last week of lactation 

have low concentrations of insulin and IGF-1 in their blood and this theoretically reduces ovarian 

responsiveness to LH and FSH. 

Although sows are inseminated after weaning, there appear to be carry-over effects of the previous 

lactation on the ovarian follicular population that develop after the sow is weaned. Understanding the 

mechanisms through which metabolic hormones control ovarian function may lead to improved 

reproductive management in sows.28 This mechanism will be explained in the next chapter. 

Obesity in sows creates farrowing difficulties and metabolic problems and also antagonizes 

postpartum milk production. Sows, therefore are fed a maintenance ration during gestation and their 

body condition is managed carefully.29 After farrowing and during lactation, ad libitum feeding is 

practiced. Sow milk production is lowest immediately after farrowing30. Greatest levels of milk 

production are achieved near the time of weaning.  

                                                           
26 Renaville et al 2002 
27 Etherton and Bauman 1998 
28 MC lucy 2008 
29 Aherne and Williams 1992 
30 Noblet and Etienne 1989 
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After farrowing there is an increase in blood GH concentrations31. The increase in blood GH is 

associated with an increase in blood NEFA concentrations during lactation. This implies that GH is 

mediating lipid catabolism during lactation. This is because body cells have to find another energy 

source than glucose. The increase in GH during lactation is caused partly by the suckling stimulus from 

the piglets32. The suckling-induced GH release explains why a relatively high blood GH concentration is 

sustained throughout lactation even in well-fed sows. Post-partum sows have elevated IGF-1 after 

farrowing33 and this endocrine state suggests that the increase in GH after farrowing can stimulate the 

liver to synthesize and secrete IGF-1. (This is in contrast with post-partum dairy cows) 

With respect to insulin concentrations in lactating sows there are some discrepancies. Some studies 

report greater insulin concentrations 34whereas other report lower concentrations35.Sows may 

become insulin-resistant during lactation36. Sows fed more energy have greater blood IGF-1 post-

partum.37 The increase in IGF-1 after farrowing may be partly explained by the fact that gestating sows 

are fed maintenance diets during late pregnancy. In the gestating sows, therefore, feeding level may 

limit liver IGF-1 production.  

The combination of elevated GH and ad libitum feeding after farrowing drives the somatotropic axis 

and increases liver IGF-1 production. During lactation IGF-1 concentration may remain high in well-fed 

sows or may decrease over time.38 This is the result that in underfed sows the IGF-1 concentrations 

decrease during lactation because the somatotropic axis becomes uncoupled (The liver becomes 

insensible to the large amounts of GH and stops to produce IGF-1). This may occur in the second and 

third week of lactation when litter milk consumption and sow milk production are greater and finally 

the sow will end up with a negative energy balance.   

Weaning is associated with changes in GH, insulin, glucose and IGF-1 but these changes may be 

confounded by the lower feed level after weaning and other management considerations. Weaning is 

stressful for sows and the combination of stress and the discomfort of a fully engorged mammary gland 

may depress appetite. Loss of appetite and decreased feed intake reduce blood insulin and IGF-1. 

Growth hormone concentrations typically decrease after weaning39 because suckling stimulates GH 

releases in pigs.  

 

Insulin, Growth hormone and Insulin-like growth factor I (IGF-1) concentrations 

and their role in reproduction 
 

Before being born, the ovaries of the female piglet contain a pool of primordial follicles. These will be 

continuously recruited to develop into an antral follicle. This development takes 80-100 days 

and results into an antral follicle pool with follicles from 2 up to 5 mm. Antral follicles 

who don’t receive the right  hormonal stimuli will degenerate 40.  

                                                           
31 Schams et al 1994; Govoni et al 2007 
32 Rushen et al 1993 
33 Schams et al 1994; Govoni et al 2007 
34 Guedes et al 2001 
35 Revell et al 1998 
36 Quesnel et al 2007 
37 Van den Brand et al 2001 
38 Van den Brand et al 2001 
39 Mejia-Guadarrama et al 2002; Govoni et al 2007 
40 Suls L, Vandenbosch A. 2010 
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Fig 3: follicular growth 

 

Follicular development is controlled by a combination of LH and FSH, both hormones produced by the 

pituitary gland in the brain. The inhibition of LH secretion caused by the NEB of the sow and the suckling 

stimulus of the piglets prevents pre-ovulatory follicular development in sows before weaning41. In 

sows, suckling inhibits LH pulsatility and the lack of LH pulsatility leads to anestrus 42. This is the reason 

sows don’t come in to estrus during lactation (unlike dairy cows). Sows that are underfed during the 

last week of lactation have low blood IGF-1 concentrations. The stress of weaning can cause 

underfeeding in sows and will suppress IGF-1 further, compromise follicular development (prolonged 

WOI and reduced ovulation rate) and reduce embryonic survival.43 

After weaning GnRH secretion rises and basal LH concentrations and numbers of LH peaks increase. 

There’s also an elevation of FSH concentration in the bloodstream leading to the development from 

an antral follicle into a Graafian follicle. These follicles start to produce estrogen and inhibin, causing a 

decline in GnRH production. This is the reason why only a few antral follicles will develop into a 

Graafian follicle. These dominant follicles have also more LH receptors on their surface, allowing them 

to continue their development despite dropping GnRH production. The mechanism prevents a 

superovulation, making sure that the number of embryos that will mature doesn’t exceed the capacity 

of the uterus or the metabolic state of the sow. Through the continuously development of the 

dominant follicles, the estrogen concentration keeps on rising.  

 

                                                           
41 Varley and Foxcroft 1990 
42 William and Griffith 1995 
43 Zac et al. 1997 
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Fig 4: cycle of reproduction 

 

Also, according to the GH hypothesis, nutritionally induced changes in liver IGF-1 secretion have a 

direct effect on the ovary through the endocrine actions of IGF-1. Sows that are nutritionally 

compromised have low concentrations of insulin and IGF-1 in their blood. In the pig, granulosa and 

theca cells of the follicle have insulin as well as IGF-1 receptors. Follicular growth in sows depends on 

LH and FSH, insulin and IGF-1.  

Insulin and IGF-1 can act at the level of the hypothalamus to stimulate gonadotrophin releasing 

hormone secretion and therefore control the release of LH and FSH.44 The duo-localization of IGF and 

gonadotropin receptor genes suggests a coordination of gonadotropin an IGF action within the ovary. 

The synergism is caused by the ability of IGF’s and insulin to increase gonadotropin receptor numbers 

and increase the activity of gonadotropin receptor second messenger systems. At the same time, 

gonadotropins increase IGF-1 receptor expression and may increase IGF-1 synthesis in granulosa cells 

of the follicle.  

 

Fig 5: follicle with oocyte of a pig 

 

Thus insulin and IGF-1 can act directly on ovarian cells in pigs. The lower levels reduce ovarian 

responsiveness to FSH and LH. At the same time, weaned sows have already low LH concentrations. 

                                                           
44 Lucy 2003; Daftary and Gore 2005 
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Overcoming one limitation (for example insulin by administering dextrose) will not necessarily recover 

ovarian function. Responses to metabolic hormones and gonadotropins typically follow a plateau 

model where improvement in reproductive function is not seen unless a critical threshold of hormone 

concentrations is achieved. 

 

 

 

Fig 6: The hormones needed for the reproductive cycle 

 

It has been proven that GH and IGF-1 have a positive influence on the proliferation of porcine granulosa 

cells and its steroidogenesis.45 GH also stimulates follicular development through FSH and LH.  It has 

also been proven that IGF-1, independent from GH, stimulates the proliferation of theca cells.46 GH on 

the other hand stimulates the estrogen secretion by these theca cells. Lin et al. showed that IGF-1 

increases significantly the number of LH receptors on the granulosa cells.47 

The development of the embryo before implantation in the uterus is also influenced by IGF-1 
concentrations. In vitro trials showed that mitosis in embryos is geared up by administering exogenous 
IGF-1.48 49 An elevated IGF-1 in sows results in an improved development of the placenta and improved 
intra uterine nutrition of the embryos. This can have an influence on the piglets’ weight.50 51 (See 
chapter: Literature statements about intrauterine growth restriction (IUGS), fetal growth and IGF-1) 
 

To conclude, sows are weaned approximately 1 week before insemination. Weaning has an enormous 

effect on the sow’s metabolism and her serum concentrations of insulin and IGF-1. The sow is 

nutritionally compromised and is having a compromised state of ovarian follicular development. This 

                                                           
45 Barano et al 1984 
46 Kolodziejczyk et al 2003 
47 Lin et al 1998 
48 Xia et al 1994 
49 Ferguson et al 2006 
50 Doberenz et al 2006 
51 Birkenfeld et al 2006 
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developed already during previous lactation and can potentially influence follicular growth and the 

time of estrus after weaning.52  

Adaptive feeding increases the responsiveness of the ovary to LH and improves the quality of the 

embryos through its effects on insulin and IGF-1.  IGF-1 secretion by the liver cells of the sow can not 

only be affected by a NEB but by a variety of factors. Immune system activation due to infections, 

inflammation or viruses and heat stress are also recognised to reduce GH receptor sensitivity leading 

to reduced levels of IGF-1.  

All these data suggest that IGF-1 plays a significant role in fertility and reproduction. Administration of 

Lianol around weaning reverts the lactating sow towards an anabolic state by increasing serum IGF-1 

through dietary AhR-activation. (See chapter:  Lianol bioactivity: a triple mode of action)  

 

Supplementing your sows with the right additives after weaning. 
  

Trial 1: Walloon agricultural research centre 

The use of 10 gram Lianol Ferti bolus per day per sow during five days in the period around weaning 

increases the IGF-1 levels and the litter size. 

Material & Method:  

- Thirty F 1 sows (Belgian Landrace x French Landrace) x Pietrain boar, equally divided over the control and 
the Lianol Ferti group. 

- The parity was 3,5 for the control and 3,7 for the Lianol Ferti group. 
- The Lianol Ferti group received 10 grams of Lianol Ferti per sow per day, during five days (starting Monday 

before weaning till Friday after weaning, weaning was on Thursday). The control group had no treatment.   
- IGF-1 serum levels where measured on the Monday at the start of treatment and the next Monday, at 

insemination. 

- Number of piglets born and weaned in the next litters where registered. 
Results:  

IGF-1 levels  

Control group Lianol group 

-  on Monday before weaning: 53,3 ng / ml 
-  on Monday after weaning: 57,7 ng / ml 
-  increase: 4,4 ng/ml 
-  increase in %: 8,25  % 

 

- on Monday before weaning: 46,3  ng / ml 
- on Monday after weaning: 60,3  ng / ml 
- increase: 14  ng/ml 
- increase in %: 30,2  % 
 

 

                                                           
52 Lucy et al 2001 
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Litter size:  

Control group Lianol group 

- live born: 11,36 per litter  
- weaned: 9,95 
- % mortality: 12,55 %  

 

- live born: 12,02 
- weaned: 10,80 
- % mortality: 10,1 % 
 

  

 

 

   

Conclusion:  

The use of 10 gram Lianol Ferti per day per sow during five days in the period around weaning increases the IGF-1 levels and 

the litter size. The Lianol Ferti gives 0,66 piglet more at birth and 0,85 piglet more at weaning.  
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Trial 2: University of Leuven 

Master’s thesis - effects of stimulation of the somatotropic axis with Lianol Ferti on fertility in sows  

 

Material & Method:  

- 896 gilts and 896 primi - and multiparous sows. Both groups contained 2 genetic lines; (Topigs-20 x 

York) x (Hungarian landrace x Pietrain).  

- During 5 days 10 g L ianol  Fert i  from 3 days before weaning unti l  1  day after 

weaning 

- IGF-1 serum levels where measured 

- Number of piglets born and weaned in the next litters where registered 

 

 

Results:  
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Conclusion:  

The treatment with Lianol Ferti in multiparous sows gives a significant rise in the number of total born piglets / litter 
with 1.9 piglet (P<0.05). In primiparous sows it gives a significant rise with 1.2 piglet in the number of total born piglets  
(P<0.05). 
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STAGE 2: FARROWING 
 

 

 

Current situation in commercial farms around farrowing and during lactation 

period 
 

Nowadays, nearly one out of seven piglets dies before weaning in European commercial herds. Such a 

high mortality rate is a major source of economic loss and a subject for animal welfare concern53.  

The profitability of a pig enterprise is mainly influenced by the sow and litter performance. The sow 

performance is assessed by litter size and weight at farrowing, litter size and weight at weaning and 

number of farrowing’s per year. The litter performance before weaning is mainly influenced by the 

sow’s colostrum and milk yield. Colostrum contains natural growth factors for the normal development 

of vital life-sustaining organs.  

The major role of colostrum is to provide the piglet with energy, passive immunity and in the 

development of the gastrointestinal tract of the piglet. Litter size, birth weight, number of parity, 

genotype, endocrine status, stress before, during and after farrowing and nutrition seem to influence 

colostrum and milk yield.54 To achieve good health and pre- and post- weaning growth a colostrum 

intake of 250 gram per piglet is recommended.55 

Research showed that 35% to 55% of the sows didn’t produce enough colostrum to provide for their 

litter.56 Literature also suggest that heat stress and stress around farrowing have negative effects on 

colostrum yield.57 Unlike milk yield, colostrum yield seems to be only moderately influenced by litter 

weight of born alive piglets and vitality at birth.58 In the first hours after farrowing, colostrum is ad 

libitum available, and nursing is asynchronous and continuous. Larger and heavier litters may 

take advantage of this phenomenon and be able to obtain a greater colostrum extraction from the 

mammary glands.59 

It is normal for polytocous species such as the pig to have intra-litter variation in birth weight. However, 

as sows were selected true time for ever larger litters, the variation in birthweight also increased. This 

is economically important because of its positive correlation with preweaning mortality and lower 

postnatal growth rates. 60 The optimal birth weight of piglets lays between 1350 and 1500 g. The weight 

in a healthy piglet is primarily determined at the end of gestation. This is the reason why at the end of 

gravity the sows need optimal feeding conditions to ensure a high end weight for the piglets and 

without the sow losing condition.   

In litters with high level of variation in birth weight, the smallest piglets are not able to compete with 

their heavier siblings for the best teats. Therefore, these animals consume a lower amount of 

                                                           
53 H.Quesnel 2011 
54 King’ori 2012 
55 Quesnel et al 2012 
56 Q Quesnel et al 2012 ; Decaluwe et al 2014 
57 C. Farmer et al 2009 
58 Devillers et al 2007 
59 A.P. Machado et al 2016 
60 Wolf et al 2008 
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colostrum and have lower milk intake, which leads to poor acquisition of passive immunity and low 

nutritional status.61 Consequently small piglets are physiologically deprived of energy stores. Therefore 

they are more susceptible to hypothermia and have a lower capacity to maintain body temperature 

after birth. 62 This lack of homogenous litters are resulting in higher mortality, less efficient production 

and more labor. 

Nutrition is undoubtedly a major factor during gestation and farrowing. Recuperation of weight loss 

that occurred during previous lactation is best completed by day 75-80 of gestation. From this point 

onwards starts the development of the mammary gland. If the sows gains weight (fat) from this point, 

it is associated with fat build up in the mammary gland leading to less functional and active gland 

tissue. It also prevents metabolic disorders which may cause mastitis and can lead to a reduced 

colostrum and milk yield. 

At farrowing it is a necessity that the birth canal has enough space to provide a fluent delivery of the 

piglets. This means that there can’t be too much content in the gastrointestinal tract and in particular 

the colon. To prevent constipation in sows it is important there is enough fiber present in the diet. This 

also prevents an overconsumption of water because the sow will have the feeling of a full stomach. 

Moving the sows to the farrowing pen a few days before farrowing is common practice these days.  In 

most cases it means that the sows will already get their lactation diet. This can give cause to less 

productive sows as mentioned above. Until farrowing it is recommend that the sows get the same diet 

as during the gravity period. Any overfeeding during gestation will systematically compromise the feed 

intake of sows or gilts in lactation to come63  

Research has repeatedly shown that too restrictive feeding patterns in early lactation (to prevent 

udder congestion, hypogalactia, piglet scouring, sow constipation and off feed events) can reduce total 

lactation feed intake for two reasons; 1) Feed intake in the last three weeks of lactation is not 

influenced by the intake in early lactation; and 2) The lost feed intake opportunities of early lactation 

cannot be recuperated in the later stages of lactation64 

These conclusions are widely accepted and documented with the body of evidence showing why 

lactation is such a crucial cornerstone of sow production and reproductive efficiency. Therefore, for 

the modern lean and prolific sow everything must be done to maximize lactation feed intake.65 

 

Literature statements about intrauterine growth restriction (IUGS), fetal growth 

and IGF-1 
 

Individual fetal growth represents the culmination of interaction between the fetal genome and the in 

utero environment determined by maternal-placental function. There is also evidence that fetal 

growth as measured in late gestation, is dependent not only on the maternal environment but on 

events that occurred during the conception period (see chapter: Insulin, Growth hormone and Insulin-

like growth factor I (IGF-1) concentrations and their role in reproduction)66 

The dominant fetal growth regulator in late gestation is IGF-1, produced by the fetal liver and other 

tissues. In contrast to the postnatal situation, the dominant regulator of IGF- production in the fetus is 

                                                           
61 Quiniou et al 2002 
62 Herpin et al 2002 
63 Quiniou et al 1998; Whittemore, 1998; Noblet et al 1998 
64 Quiniou et al 1998; Aherne, 2001; Noblet et al 1998 
65 Goodband et al 2006 
66 Peter D. et al 2003 
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not growth hormone (GH) but fetal insulin. This fetal insulin is under regulation by fetal glucose 

availability. This proves that the fetal IGF-1 system and therefor fetal growth is sensitive to maternal 

nutrition. 67 

The dominant cause of growth retardation in mid and late gestation relates to a diminished supply of 

nutrients, including oxygen. Placental transport capacity and diffusion area, which is linked to uterine 

size and vasculature, are primary contributors. It has been proven that IGF-1 has an important role in 

the stimulation of angiogenesis (formation of new blood vessels) Also does it has a major influence in 

the development of the placenta68, allowing for a better nutrient exchange between mother and 

fetus.69 

During intra-uterine growth restriction, growth factor-expressing genes like IGF-1 are tuned down by 

epigenetic modifications in the promoter regions of their DNA. This causes the sensitivity of fetal 

tissues to IGF-1 to be disturbed, resulting in smaller piglets that often never fully recover or reach their 

full genetic potential70. AhR-activation through administration of Lianol reverts the epigenetic silencing 

of growth factor genes that occurred in the unborn piglet. (See chapter: What is Lianol and how does 

it work) 

It has been stated that fetal growth relies on optimal nutrient compartmentalization that occurs with 

high to normal levels of IGF-1 on both sides of the placenta.71 The above mentioned effects of IGF-1 

around farrowing highlights the importance of constant high IGF-1 plasma concentrations in the sow. 

It showed that growth retarded piglets can even gain weight in the last days before farrowing therefore 

increasing their chance on survival. But it can also help them and their siblings after farrowing through 

higher milk yields of the sow caused by higher cell division rates in the mammary gland.72 

 

 

                                                                                                           

 

 

 

     

                                                                                                                               Fig 7: Influence of IGF-

1                                                                     on fetus and                           

        placenta 

 

 

 

                                                           
67 Oliver et al 1996 
68 A.P. Machado et al 2016 
68 Peter D. et al 2003 
68 Oliver et al 1996 
68 C.T. Roberts et al 2007 
69 R.F.Nicosia et al 1994 
70Qi Fu et al 2014   
71 Bauer et al 1998 
72 E. James squires. Applied animal endocrinology 2010 
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Supplementing your sows with the right additives before farrowing. 
 

Trial 3: Walloon agricultural research centre 

The use of 10 gram Lianol Solapro as topdressing per day per sow from 7 days prior to farrowing till 3 

days post farrowing increases piglets vigour as well as colostrum intake and production. 

 

Material & Method:  

- Forty Belgian Landrace sows, divided over the control and the Lianol group. 
- The Lianol group received 10 grams of Lianol Solapro per sow per day, during 10 days around farrowing 

(seven days prior till three days post farrowing). The control group had no treatment.   
- IGF-1 serum levels where measured in sows, piglets and colostrum. 
- Farrowing’s, number of piglets born alive and stillborn and feed intake were monitored as like colostrum 

intake to determine colostrum production 

 

Results:  

 

 Control group Lianol group 

Weight of piglets at birth (g) 1490 1504 
Weight of piglets at 24hs (g) 1556 1629 

Colostrum intake (g/24h) 293 353 
Colostrum production (g/24h) 3064 3770 

IGF-1 level in plasma sows (ng/ml) 29 69 
IGF-1 level in plasma piglets (ng/ml) 8 15 

 

 

 

  

Conclusion:  

Lianol® Solapro added to the feed of sows increased piglet vigor as well as colostrum intake and colostrum production. Also 
the IGF-1 levels of the sows after 4 days post-partum showed remarkable differences. 
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Trial 4: PVL Bocholt – Test and formation centre 

The use of a 10 gram Lianol Vital bolus per day per sow 1 week prior to farrowing provides heavier 

piglets at birth. 

 

Material & Method:  

- 71 Topigs-20 sows, divided over the control and the Lianol group. With 1044 born alive piglets 
- The Lianol group received a bolus of 10 grams Lianol Vital per sow per day, during 1 week prior to farrowing. 

The control group had no treatment.   
- Piglet birth weight and ADG till weaning have been tested. 

 

Results:  

 

 Control group Lianol group 

Weight of piglets at birth (g) 1330 1400 

ADG till weaning (g/day) 213.4 229.5 

 

 

 

Conclusion:  

The use of Lianol® Vital bolus in sows prior to farrowing gave heavier piglets at birth with a higher average daily growth. 
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STAGE 3: THE NEWBORN PIGLET 
 

 

 

 

Current situation in dealing with newborns 
 

It is quite clear that the increase of litter size induces a decrease of mean birth weight and a 

concomitant increased proportion of light piglets. Although the uterine blood flow increases when 

litter size increases but it does this in a lower extent. This results in a reduced uterine blood flow per 

foetus. 73 This decreases birth weight is of major importance with regard to its consequences on 

viability. Indeed pigs weighing less than 1 kg at birth have very little chance of being still alive at 

weaning. In addition, when they survive, their performances in lactation are lower than the heavier 

piglets and thereafter growth performance over the post weaning period are also affected. 74 

The additional problem of larger litters is that up to 40 % of the piglets don’t receive enough colostrum 

right after being born.75 As mentioned above, piglets are born without any immune protection and it 

takes a couple of weeks before they can build their own active immunity. The only way to protect them 

in these critical weeks is through passive immunity supplied by the sow’s colostrum. Under the 

assumption that the sow has a high enough colostrum yield for the litter, the piglet has to be vigorous 

enough to suckle itself.   

Besides providing immunity, colostrum acts also like an energy supply within the first few minutes and 

is a key factor in saving lives and providing a better start for everybody. The neonate is at 38 C° in the 

birth canal and if it is lucky, arrives into a 30 C° environment once delivered. But even at that 

temperature, it quickly burns up what energy it is born with. This depleted energy status, 

hypoglycemia, is a major reason of crushing.  

Early high quality nutrition is important for giving the piglets the best start. High amounts of dry matter 

feed intake, while piglets are still with the sow support the early development of the gastro-intestinal 

tract. During the first days of piglet’s life, the stomach and intestines grow rapidly.  The sow’s colostrum 

and early nutrition are essential in promoting the intestinal development required. This development 

is mediated through IGF-1. But the concentration of these growth factors on colostrum declines rapidly 

during the first 24 hours.76 

Most farms with low preweaning mortality practice strict all out production in their farrowing rooms 

and never move older pigs back into rooms with younger pigs. Excellent cleaning, disinfection and 

sanitation practices in the farrowing pens are key. Allowing pigs to stay in the sow longer, by avoiding 

to induce farrowing until day 116 in gestation, improves birth weight as pigs grow between 45 and 90 

g per head per day in the sow the last week of gestation77. Secondly colostrum antibodies will increase 

in the sow as gestation length goes from day 113 to 11678. In order to ensure adequate colostrum 

intake by all piglets split suckling can be of good aid.  

                                                           
73 Pere et al 2000 
74 Quiniou et al 2002 
75 Kaat Goris provimi 
76 Monaco et al 2005 
77 Pinilla et al 2008 
78 Farmer 2006 
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Literature statements about raising newborn piglets 
 

To be able to survive, newborn piglets may rely upon three different sources of energy namely 

glycogen, colostrum and transient milk. Piglets are born with limited amounts of energy in glycogen 

depots in the liver and muscle tissues and these depots are sufficient for normal activity for +/- 16 

hours. Intake and oxidation of fat and lactose from colostrum must supply sufficient amount of energy 

to cover at least another 18 h until transient milk (milk from 34h after farrowing till 4 days in lactation) 

becomes available in the sow around +/- 34 h after the first piglet is born. Right after birth and before 

adequate suckling, newborn piglets are in negative energy balance. 79  

Piglets that fail to suckle or who don’t suckle enough will stay in this negative energy status. An 

additional problem of smaller birth weights is that smaller piglets needs relatively more energy 

compared with their heavier siblings due to their higher surface to volume ratio.80Most piglets that die 

are lost during the first 3 postnatal days and short term survival is much more relevant to focus on 

than long term survival (till weaning).81 

The piglet in the first two weeks after farrowing is mainly dependent on the sow’s milk for nutrition 

because it is taking little or no creep feed.  20 to 30% of early piglet mortality is due to lack of adequate 

nutrition that could be due to inadequate milk production by the sow. Therefore, an early and high 

intake of colostrum is a major determinant of piglet survival during the early suckling period. 82  

 

 

Fig 8: Influence of birth weight on survivability 

 

Growth of 250 g per day in the farrowing pen is set as a benchmark these days but not easy to reach. 

Different management systems like foster sows, nursery cages or milk cups are put in place to cope 

with the large litter sizes. These systems can only succeed financially if all the piglets had colostrum. 

But the overall conclusion in literature is that the greatest financial benefits comes from leaving the 

piglets as much as possible with their mother. 83  

                                                           
79 Theil et al 2014 
80 Noblet et al 1987 
81 Tuchscherer et al 2000 
82 King'ori 2012 
83 Kristien vanbelleghem 2015 
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The key for sturdy piglets that are easy to wean is dry matter intake. Sows milk for example is 

constituted for almost 21% out of dry matter.84 It is of upmost importance to start as early as possible 

with creep feeding because piglets tend to learn the quickest before they are 3 days old. It is also 

important to differentiate between feed usage in the farrowing pen and actual feed intake. Trials 

showed that piglets that got creep feed from day 1 instead of a few days later used less feed but 

achieved higher weaning weights.85 Research also showed that piglets that were able to learn to eat 

as soon as possible together with the sow and could satisfy their natural burrowing behavior showed 

less tendency for tail biting their litter mates86 

Today the general believe is: offering a milk replacer next to a sow’s milk in the first two weeks after 

birth and investing in a premium pre-starter diet around weaning provides short, middle and long term 

benefits. It is also accepted that light weight piglets benefit the most from this nutritional strategy and 

that nutrition in early life steer the within-batch homogeneity, the growth and survival rate in the 

nursery phase and overall performance. 

But providing supplemental milk and creep feed does not necessarily lead to a higher weaning weights. 
The main benefits of creep feed arise from a better development of the gut pre-weaning, which helps 
the pig to cope with the stressful weaning challenge and reduces post-weaning diarrhea. This is 
obtained by stimulating the development of the good bacteria in the intestines and reducing the time 
of starvation in the immediate period post-weaning.  

The intestinal microbiota is composed of more than 500 different species, which live in direct symbiosis 
with the host. They provide energy to the intestinal wall, prevent colonization by pathogenic bacteria 
and help to maintain the intestinal immune system. It has been demonstrated many times, that the 
status of the immune system is (partly) defined by the presence and the type of microflora in the 
intestine. Gut health concept has been recognized and accepted over the last few years as a 
performance enhancer, but also as a valuable and essential component for the reduction of in-feed 
antibiotics. This proves that feed additives have a crucial role to play in strengthening intestinal health 
and reducing antibiotic use. 

The high genetic potential of today’s production animals, combined with a clear and inevitable 

tendency to reduce the use of antibiotics, resulting in an increased risk of enteric problems, is a 

complex situation to manage. But the one single molecule approach is obviously not dealing with all 

aspects of intestinal health management and will never be able to compete with conventional use of 

antibiotics.  

As literature shows, prevention of pre weaning mortality in piglets and presenting creep feed has to 

be done as early as possible. For this reason Ardol has developed 2 products. On one hand it offers the 

Lianol Colostro for an immediate energy supply after farrowing. Its active component has also an 

immunomodulatory effect and promotes the growth factor IGF-1.  

On the other hand it advises BASDIAR; a 100% organic feed in addition to sows milk from the first day. 

This is in order to learn the piglets to eat as soon as possible and to install a healthy and stable intestinal 

microbiota that can cope with the exposure to possible pathogens. 

 

 

 

                                                           
84 Tijl vanmeenen; Le Dividich and seve. 2001 
85 Tijl vanmeenen 
86 Bolhuis. 2005 
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Supplementing your piglets with the right additives right after birth. 
 

Trial 5: Commercial trials in Italy, Russia and Poland 

The use of 2ml Lianol Colostro for piglets right after farrowing to increase their colostrum intake and 

therefore lowering their preweaning  mortality and optimizing their pre weaning performance. 

 

Material & Method:  

- Italy 806 piglets, Russia 819 piglets and Poland 801 piglets, divided over the control and the Lianol group. 
- The Lianol group received 2ml of Lianol Colostro per piglet right after farrowing. The control group had no 

treatment.   
- Mortality and ADG before weaning was measured. 

 

Results:  

 Italy Russia Poland 

 Control 
group 

Lianol 
group 

Control 
group 

Lianol 
group 

Control 
group 

Lianol 
group 

Number of life born piglets 413 393 423 396 390 345 

Weight at weaning in kg x x 6.7 6.9 6.24 6.30 

Pre weaning mortality 10.39% 7.98% 11.11% 8.08% 14.36 9.57 

ADG pre weaning g/day x x 190 197 203 214 
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Conclusion:  

The use of 2ml Lianol Colostro for piglets right after farrowing decreased their preweaning  mortality and boosted their 

average daily growth till weaning. 

 

Trial 6: PVL Bocholt – Test and formation centre – commercial farms in Spain 

The use of 100 gram BASDIAR per litter per day during 7 days starting at birth installs a healthy and 

stable intestinal microbiota that can cope with the exposure to possible pathogens. It allows the piglet 

to digest the nutrients contained in the sow’s milk in an optimal way boosting its performance. 

Material & Method:  

- Belgium 1044 piglets, Spain 43137 piglet over 3 farms, divided over the control and the Lianol group. 
- The Basdiar group received 100 grams of BASDIAR diluted in 1l water per litter per day, during 7 days from 

the moment of birth.  The control group had no treatment.   
- Mortality and ADG (where possible) before weaning were measured. 

 

Results:  

 

 Belgium Spain 1 Spain2 Spain 3 

 Control 
group 

BASDIAR 
group 

Control 
group 

BASDIAR 
group 

Control 
group 

BASDIAR 
group 

Control 
group 

BASDIAR 
group 

Number of life born 
piglets 

522 522 9307 31047 368 377 520 474 

Pre weaning mortality (%) 23,1 15 12,4 9,5 16,58 14,06 11 8,6 

Weaned piglets /sow 11,33 12,58 10 10,6 10,3 10,8 11,1 11,7 

ADG pre weaning g/day 213,6 223,7 x x x x x x 

Weight at weaning in kg 7,06 7,25 x x x x x x 
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Conclusion:  

The use of BASDIAR the first 7 days of a piglets life decreased pre weaning mortality, favored the average daily growth 

before weaning and resulted in heavier weaning weights. 
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STAGE 4: WEANING  
 

 

 

 

Current situation at weaning 
 

Weaning is the most crucial stage for the farmer and his animals. If it goes well, it paves the way for a 

bright and easy future. If it goes bad, most of the times it will be a lost race in the fattening phase. 

From birth onwards, piglets are really good at the digestion of fat. Fat is abundantly present in 

colostrum and sows milk. The change from a fat rich to a carbohydrate rich diet during weaning proves 

to be a challenge for piglets.  

Good results in the fattening phase are determined by 2 key factors. Weaning age and weaning weight. 
Weaning age is mostly dependent on the managing system. Weaning weight is dependent on weaning 
age and the genetics of the sow (birth weight and litter size). But a weight difference of 500g at 
weaning results in weight difference of 1kg at 42 days after weaning 87  and 100 g extra at weaning 
gives 10 g/day extra growth 88 

At weaning, food and water intake from the piglet decreases causing a disruption in gut health and 

giving infections a chance to penetrate the piglet from within. A new key insight is that there are more 

streptoccoccus suis present in the gut than presumed. This implicates that a damaged intestinal lining 

at weaning imposes a huge danger for the piglet.89 

It is well known that after weaning the gut microbiota diversity of piglets changes when the diet 

switches from liquid to solid. During this change piglets are also highly susceptible to enteric diseases 

such as post weaning diarrhea which causes an overgrowth of enterotoxigenic Escherichia coli and a 

reduction of lactic acid bacteria in the gastrointestinal tract.  

At the age of weaning the immune system is not yet mature and the impact of abrupt removal of 

maternal protection coupled with stress and potential infection creates an immunity gap. Adding 

functional nutrients that augment immune development in the young animal to feeds can provide a 

competent immune system in later life while reducing the need for antibiotic interventions.  

A smooth transition from the preweaning to the post weaning period can be achieve by feeding piglet 

more or less the same high quality feeds before and after weaning. This can enhance faster feed intake 

and reduce the devastating effect on gut integrity due to fasting. All of these can be translated into 

higher growth and better faeces consistency allowing higher within-batch homogeneity in later 

phases.90  
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Literature statements and key numbers about weaning 

The gut is largely accepted to be the gatekeeper of general health in animals as in humans. The surface 
of the intestinal tract is 300 times the size of the skin’s surface. At the same time, it should give a similar 
level of protection against invaders, while being highly permeable in order to absorb precious 
nutrients. This is why 70% of the immune cells are located in the mucosa of the gut.91 The small 
intestines are the place where uptake of most nutrients happen. This uptake is regulated by specific 
receptors on the cells for every type of nutrient. This is the result of the presence of tight junctions.92 

Tight junctions in between the mucosal lining of the gut have a major task to close the cell lines and to 
avoid paracellular passage of bacteria, toxins and other undesired substances from the lumen to the 
inside of the body. These tight junctions are protein structures that consume lots of energy to stay 
intact.93 Several stress factors can have a negative impact on the quality of these tight junctions, 
leading to the ‘leaky gut’ syndrome by which big sized molecules such as toxins, bacteria or aggressive 
radicals are able to pass in between, resulting in cell damage, production of inflammatory cytokines 
and consequently the activation of the immune system. 

 

Fig 9: Presentation of the small intestines 

 

 

Fig 10: presentation of intestinal lining and tight junctions 
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92 C. H. Hu et al 2013 
93 C. H. Hu et al 2013 
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The neutralization of these inflammatory components will consume significant amounts of nutrients, 
which will be shown in reduced growth rates and increased feed conversion rates. Also, these 
inflammatory components will damage even further the intestinal lining and increase inflammation 
and diarrhea.94 Therefore, reduction of post weaning stress that induces an inflammatory immune 
response is very critical for improving weaning to market body weights.  

Research shows that piglets who learned to eat in the farrowing pen tend to eat better in the nursery 
phase but that nevertheless 50 % of the piglets doesn’t eat 16u post weaning95.This starvation period 
has an instant and acute effect on the physical health of the gut and its microbiome. It is proven that 
the villi, that form the contact surface between the animal and its nutrients become shorter and thicker 
after only a few hours after the animal stops to eat. Five days after weaning their height is reduced 
with 50 % and this reduces the capacity to absorb nutrients even more.96  This results in the fact that 
energy intake the first week post weaning is only 60-70% of the preweaning milk intake and it takes 2 
weeks to achieve full recovery97 

The intestinal microbiota (microbiome) will also be disturb by this period of diet change and unsure 
nutrient supply. This can cause a shift in its composition, leaving an opportunity for harmful bacteria 
to gain in numbers. The microbiome has multiple functions that benefit its host. They are linked to the 
immunological development and immune competence of its host (they produce antimicrobial 
peptides) and they also have digestive capacities.98 It is proven that early life crosstalk in the gut 
between microbes and the host dictates his immune programming and development.  

By investing in higher amounts of starter diet in the immediate post-weaning period (up to six weeks 
of age) higher feed intake is achieved. From previous studies it is known that high quality starter diets 
help the piglets cope better with disease pressure in the immediate post-weaning phase but also, 
stabilize the microbiome of the gut facilitating the nutrient absorption and protein deposition rather 
than spending higher amounts of energy fighting disease pressure. An added benefit of a stable 
microbiota is the reduction of diarrhea in the immediate post-weaning period. Daily growth during the 
first week after weaning determines for 40% the feed intake and growth during the growing phase.99  

Higher quality in feed can be achieved by reducing the crude protein (CP) levels and add functional 
amino acids. Although protein rich diets are good for growth, weaned piglets lack the enzyme 
production to digest them. This will lead to high amounts of indigestible protein that will enter the 
colon as a fermentable substrate. This fermentation produces ammonia and toxic byproducts having 
a negative effect on gut integrity and the microbiome. 

To fiber as well one should pay attention. There are fermentable carbohydrates and inert 
carbohydrates in the feed. Research shows that it is better to raise the concentration of inert fibers in 
the diet right after weaning. They seem to stimulate feed intake and favor the growth performance. 
They also lowered the concentration of E. Coli and improved the enzyme production.100 

The last means to improve quality of post weaning feed is to pay attention to additives. Organic acids 
have proven to lower the pH in the stomach and to lower the speed with which the nutrients pass from 
the stomach to the small intestines. This improves digestion, leaving less substrate to be fermented in 
the colon. They also seem to be an energy sources for the cells of gut lining.101As important as feed is 

                                                           
94 C. H. Hu et al 2013 
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water intake during the first days after weaning because they are connected. A general advice is 1 
drinking spot per 5 piglets during the first days 

All this means that the focus for post weaning feed in the first week is more on maintaining gut health 
than on feed conversion. It means that the relationship between the gut lining, microflora and nutrition 
should be in a perfect balance. 

Supplementing your piglets with the right feed after weaning. 
 

As literature shows, prevention of post weaning problems is a matter of a stress free environment and 

of learning piglets to eat before they are weaned. This to ensure a weaning moment that passes as 

smooth as possible. The same high quality feed before and after weaning helps the piglet to cope with 

this benchmark moment.  

For this reason Ardol has developed 2Wean Concentrate. This feed additive can be mixed in starter 

feed at a 3-4% ratio. It allows you to present your piglets with the same high quality feed from as early 

as 8 days in the farrowing pen till 10 days post weaning. This is in order to learn the piglets to eat as 

soon as possible and to install a healthy and stable intestinal microflora that can cope with the 

exposure to possible pathogens around weaning. 

 

Trial 7: Feed trial – commercial farm  

The use of BASDIAR followed by 2Wean feed till 10 days post weaning installs a healthy and stable 

intestinal microflora that can cope with the exposure to possible pathogens. It allows the piglet to 

digest the nutrients contained in the sow’s milk in an optimal way and boosting its performance around 

weaning.  

Material & Method:  

- 1358 piglets divided over the control and 2Wean group. 
- The 2Wean group received 100 gram BASDIAR per litter per day during 7 days starting at birth followed by 

2Wean feed at day 8 in the farrowing pen till 10 days post weaning. 
- The control group got artificial milk and a commercial prestarter.   
- The weight was measured individually at birth, after 10 days, at weaning and 10 days post weaning. 

 

Results:  

 

 Test Control Difference 

Weight at birth 1504 g 1453 g + 51 g 

Weight at 10 days 2824 g 2703 g + 121 g 

Weight at weaning 5407 g 5296 g + 111 g 

Weight at weaning + 10 days 7063 g 6589 g + 474 g 

Growth per day: birth – weaning 195 g 191 g +4 g 

Growth per day: weaning – weaning +10 days 118 g 93 g + 25 g 
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Conclusion:  

The use of BASDIAR together with 2WEAN feed from birth till 10 days post weaning resulted in a smooth weaning period 

with heavier weights at weaning and at 10 days post weaning. 

 

Trial 8: Feed trial – commercial farm  

The use of BASDIAR followed by 2Wean feed till 10 days post weaning installs a healthy and stable 

intestinal microflora that can cope with the exposure to possible pathogens. It allows the piglet to 

digest the nutrients contained in the sow’s milk in an optimal way and boosting its performance around 

weaning.  

 

Material & Method:  

- 707 piglets divided over the control and 2Wean group. 
- The 2Wean group received 100 gram BASDIAR per litter per day during 7 days starting at birth followed by 

2Wean feed at day 8 in the farrowing pen till weaning. 
- The control group got artificial milk and a commercial prestarter.   
- The weight was measured individually at birth, after 10 days, and at weaning. 

 

Results:  

 Test Control Difference 

Weaned piglets / sow 12.7 12.3 +0.4 

Weight at birth 1622 g 1612 g + 10 g 

Weight at 10 days 3584 g 3584 g 0 g 

Weight at weaning 6598 g 6497 g + 101 g 

Growth per day: birth – weaning 237 g 231 g + 6 g 
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Conclusion:  

The use of BASDIAR together with 2WEAN feed from birth till weaning resulted in more weaned piglets per sow and heavier 

weighs at weaning. 
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SCHEME 5 STEP PIG CONCEPT 
   

 

  

Sow Piglet 

Higher farrowing rate and more uniform 

piglets 

Smooth birth of vital, heavier piglets 

More energy and extra immunity right after 

birth 

Good gut development and good digestion 

from day one 

Healthy gut around weaning 

WEANING 

INSEMINATION 

BIRTH 

WEANING 

INSEMINATION 


