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Can Flaxseed Replace Antibiotics in
Starter Diets?

SUMMARY
We hypothesized that feeding n-3 FA’s to sows in the form of 
fl axseed would allow for the removal of Ab’s in starter feeds. Based 
on the fi ndings from this trial, we can neither accept nor reject this 
hypothesis, as we found that in our high health herd, Ab’s had no 
benefi t when fed for the fi rst week post-weaning. 

Results from this trial have clearly shown that in a high health 
situation, the use of in feed Ab’s post-weaning had no benefi t, 
regardless of weaning age. This experiment has also shown that, 
at nursery exit (8 weeks old), piglets weaned at 3 weeks of age had 
heavier body weights than those weaned at 4 weeks of age, which in 
part may be due to the fact that piglets weaned at 3 weeks had lower 
WBC, CK and AST counts relative to those weaned at 4 weeks. 

INTRODUCTION
In the swine industry, weaning is a stressful time in a piglets’ life. 
During this time, they are exposed to 3 major stressors: nutritional, 
environmental, and social. Combined, these can activate the immune 
response in the piglet, which in turn can have negative impacts 
on animal performance immediately post weaning (low or no feed 
intake, reduced or negative growth rates). 

In order to help combat the stress/immune response at the time 
of weaning, piglets are often fed a diet containing a low level of 
antibiotics (Ab). This helps the piglets cope with any potential 
secondary infections which may be contracted while their immune 
system is vulnerable. In many markets, the use of in-feed Ab’s is 
banned, and in order for Canada to remain competitive in a global 
market, strategies must be put in place which would allow producers 
to remove Ab’s from the feed while maintaining productivity. In April 
2015, Health Canada announced that the use of in-feed antibiotics 
will be phased out over the next 3 years. Finding alternate strategies 
to help piglets cope at the time of weaning is important, and 
nutritional modulation for this purpose is a growing area of interest. 

Flaxseed is a rich source of omega-3 (n-3) fatty acids (FA), which 
are known to have many different health benefi ts, including anti-
infl ammatory properties. Omega-3’s can be easily transferred to 
piglets via the milk when sows are fed diets containing a good quality 
source (Eastwood, 2014). Additionally, changing the FA profi le of sow 
diets by adding n-3’s can impact the infl ammatory responses of their 
offspring (Eastwood et al., 2012). It is possible that by improving the 
health of piglets prior to weaning, through nutritional modulation 
of the sow, we can remove Ab’s in the nursery diets. This experiment 
was designed to test that hypothesis when piglets were weaned at 3 
or 4 weeks of age.

MATERIAL AND METHODS
A total of 103 sows were used for this trial, 52 weaned at 4 weeks of 
age and 51 at 3 weeks of age. Within each weaning group, sows were 
fed one of two diets (control or n-3) throughout lactation. At the time 
of weaning, 10 piglets from each litter were selected, moved to the 
nursery and housed in 2 groups of 5 piglets each (2 nursery pens per 
litter). One half of the litter (1 pen) was fed a starter diet containing 
Ab’s (LS20), and the other half received the same diet without 
Ab’s. After one week, all piglets were switched to a common phase 
2 diet for the remainder of the study. Prior to weaning, nurseries 
skipped a single wash cycle, to ensure that each weaning cohort was 
immunologically challenged. Regardless of weaning age, all piglets 
completed the trial at 56 days of age. 

Piglet performance was determined in both the farrowing and 
nursery rooms. Sow milk was collected during mid-lactation to 
determine the FA profi le consumed by piglets. Piglet health was 
monitored by collecting blood for CBC and chemistry blood panels 
2 days post weaning. A total of 1181 piglets completed the lactation 
portion of the trial. Of those, 1021 piglets were used for the nursery 
portion.

RESULTS AND DISCUSSION
There were no dietary effects (± n-3 FA’s) on sow feed intake, 
numbers of piglets born, piglet growth or on the number of piglets 
weaned per litter (P > 0.10). As expected, sows fed a diet with added 
n-3 FA’s had signifi cantly more n-3’s in their milk relative to control 
sows (5:1 vs. 8:1 n-6:n-3 ratio). 

In the nursery, there was no impact of sow diet on ADG, ADFI, G:F 
or fi nal body weight for piglets weaned at 3 or 4 weeks of age (P > 
0.10). For piglets weaned at 3 weeks of age, ADFI was 20 g/d higher 
during the 4th week in the nursery for piglets who received no Ab’s 
in their phase 1 diet (P = 0.028); however, ADG and G:F were not 
affected (P > 0.10). Feed intake was not affected during any of the 
other weeks on trial for these piglets. For piglets weaned at 4 weeks 
of age, ADG tended to be greater in piglets fed diets with Ab’s for 
week 1 of the trial (P = 0.053), which also lead to improved G:F ratios 
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during that week (P = 0.042). Growth and G:F were unaffected by 
the inclusion of Ab’s from weeks 2 to 4 in the nursery. Feed intake 
tended to be higher in Ab fed piglets during week 3 (P = 0.079), and 
was signifi cantly higher in week 4 (P = 0.025) relative to piglets who 
received no Ab’s in the fi rst week post-weaning (930 g/d vs. 900 g/d); 
however this did not impact G:F. We observed no dietary effects (sow 
diet or nursery diet) on the fi nal body weight of piglets at nursery 
exit; however, regardless of dietary treatment, piglets weaned at 3 
weeks of age were ~1.5 kg heavier than those weaned at 4 weeks (P < 
0.05). 

We found no effect of sow or phase 1 diet on any of the blood 
measures taken when piglets were weaned at 3 weeks of age. When 
piglets were weaned at 4 weeks of age, piglets weaned from sows fed 
diets containing n-3 FA’s had lower white blood cell counts relative 
to those weaned from sows fed the control diet (P < 0.05). White 
cell counts were unaffected by phase 1 diet, and neither sow nor 
phase 1 diet affected any of the other blood parameters measured. 
Regardless of diet, piglets weaned at 3 weeks of age had lower 

creatine kinase (CK), aspartate aminotransferase (AST) and white 
blood cell (WBC) counts relative to those weaned at 4 weeks. CK 
and AST are enzymes involved in muscle catabolism.

CONCLUSION
Based on the fi ndings from this trial, when piglets are raised in a 
clean, high health status facility, there is no need to include Ab’s 
into the phase 1 diets post-weaning. Additionally, weaning piglets 
at 3 weeks of age may be more benefi cial to the producer if they 
are able to produce piglets with the same nursery exit weights 
relative to pigs weaned at 4 weeks. This may vary across facilities, 
and should be monitored closely to ensure fi nal output is not 
compromised, but may be a strategy to help reduce the cost of 
raising pork, and to help improve sow longevity. 
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Table 2. Reproductive performance of sows fed diets with or without 
n-3 FA’s and weaned at 3 or 4 weeks of age

 Sow Lactation Diets Statistics

 Control 
(- n-3)

Omega 
(+ n-3) SEM P Value

3 Week Wean1

Parity 2.50 2.20 0.394 0.560

Lactation length, d 19.35 19.36 0.368 0.979

ADFI, kg/d 6.01 5.81 0.262 0.589

Born alive, n 14.81 14.72 0.662 0.925

Born total, n 15.62 15.92 0.666 0.746

Weaned, n 11.15 11.24 0.310 0.844

Total litter gain, kg 54.17 52.89 2.255 0.685

Piglet ADG, kg/d 0.25 0.24 0.007 0.468

4 Week Wean1

Parity 2.11 2.12 0.279 0.982

Lactation length, d 26.22 26.56 0.393 0.538

Born alive, n 14.70 14.64 0.576 0.937

Born total, n 15.96 16.12 0.670 0.867

Weaned, n 11.56 11.88 0.267 0.386

Total litter gain, kg 77.21 77.94 2.151 0.795

Piglet ADG, kg/d 0.26 0.25 0.006 0.402
1Litters were standardized to ~12 pigs each within the fi rst 24 hr post-farrowing

Table 1. Sow and nursery pig diet formulations

 Sow Diets Nursery Diets

Ingredient, %
Control 
(- n-3)

+ n-3
Phase 1 
(+/- Ab)

Phase 2

Wheat 38.00 39.00 33.62 69.67

Barley 31.17 29.14 12.98 5.00

Soybean meal 21.00 20.20 23.50 18.00

Peas 3.00 0.00 - -

LinPro1 0.00 6.00 - -

Spray dried plasma - - 3.50 -

Whey powder - - 18.00 -

Tallow 3.65 2.50 3.50 3.50

Micronutrient Mix 3.19 3.16 4.80 3.83

Celite - - 0.40 -

LS 20 (antibiotic) - - 0 or 0.1 -

LS 20 (antibiotic) - - 0 or 0.1 -

Measured analysis, dry matter basis

   Dry matter, % 89.68 90.99 89.47 88.16

   Moisture, % 10.32 9.01 10.53 11.84

   Crude protein, % 20.47 21.33 22.07 20.51

   Crude fi bre, % 3.57 3.82 2.58 2.97

   Fat, % 6.11 5.35 4.77 5.42

Calculated analysis, dry matter basis

   GE, Mcal/kg 4.546 4.499 4.444 4.528

   DE, Mcal/kg 3.945 3.871 3.85 4.011

   ME, Mcal/kg 3.788 3.265 3.683 3.851

   NE, Mcal/kg 2.743 2.69 - -

   Calcium, % 0.87 0.86 1.11 0.81

   Avail. P, % 0.39 0.38 0.64 0.38

   SID Lysine, % 0.95 0.93 1.69 1.38

   SID Threonine, % 0.60 0.59 0.98 0.83

   SID Methionine, % 0.26 0.25 0.48 0.42
1LinPro is an extruded fl axseed:pea blend (O & T Farms, Regina, SK)
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Table 3. Performance of nursery pigs weaned at 3 or 4 weeks of age

 Sow Lactation Diet Phase 1 Nursery Diet1 P Values

  - n-3  + n-3 SEM  + Ab  - Ab SEM
Sow 
Diet

Phase 1 
Diet

S x P1

3 Week Wean

Body Weight, kg

Initial (weaning) 6.51 6.26 0.178 6.39 6.39 0.125 0.316 0.901 0.090

Final (56 days of age) 20.47 19.92 0.386 20.16 20.23 0.311 0.313 0.828 0.528

ADG, kg/pig/d

Phase 12 0.07 0.08 0.007 0.07 0.07 0.006 0.540 0.360 0.359

Phase 23 0.46 0.45 0.011 0.46 0.46 0.009 0.471 0.720 0.604

Overall4 0.38 0.38 0.010 0.38 0.38 0.008 0.652 0.713 0.411

ADFI, kg/pig/d

Phase 12 0.12 0.13 0.008 0.13 0.12 0.007 0.644 0.695 0.335

Phase 23 0.63 0.63 0.015 0.63 0.63 0.011 0.907 0.660 0.014

Overall4 0.53 0.53 0.013 0.53 0.53 0.009 0.930 0.570 0.043

G:F, kg/kg

Phase 12 0.51 0.55 0.053 0.51 0.55 0.041 0.572 0.181 0.167

Phase 23 0.73 0.72 0.009 0.72 0.73 0.008 0.344 0.477 0.136

Overall4 0.72 0.71 0.009 0.71 0.72 0.008 0.409 0.338 0.338

4 Week Wean

Body Weight, kg

Initial (weaning) 8.33 8.34 0.173 8.35 8.32 0.122 0.977 0.302 0.846

Final (56 days of age) 18.64 18.77 0.328 18.92 18.48 0.256 0.787 0.034 0.997

ADG; kg/pig/d

Phase 12 0.07 0.05 0.010 0.07 0.05 0.009 0.284 0.053 0.748

Phase 23 0.47 0.47 0.011 0.48 0.46 0.009 0.573 0.117 0.426

Overall4 0.37 0.37 0.009 0.37 0.36 0.007 0.984 0.111 0.740

ADFI, kg/pig/d

Phase 12 0.15 0.17 0.015 0.16 0.16 0.015 0.592 0.958 0.440

Phase 23 0.64 0.65 0.015 0.65 0.63 0.012 0.736 0.196 0.624

Overall4 0.52 0.53 0.013 0.53 0.52 0.011 0.618 0.332 0.444

G:F, kg/kg

Phase 12 0.26 0.38 0.133 0.48 0.31 0.122 0.535 0.042 0.378

Phase 23 0.73 0.74 0.008 0.74 0.73 0.008 0.845 0.666 0.269

Overall4 0.71 0.71 0.011 0.72 0.70 0.010 0.734 0.274 0.341
1Phase 1 diets were fed during week 1, after that all pigs went on to the same phase 2 diet
2Phase 1 refers to the fi rst week post-weaning
3Phase 2 refers to weeks 2-5 post-weaning for 3 week weans, and 2-4 weeks post-weaning for 4 week weans
4Overall refers to weeks 1-5 for 3 week weans, and weeks 1-4 for 4 week weans


