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Abstract 

The potential for supplemented omega-3 polyunsaturated fatty acids (PUFA) to increase sow 

reproductive performance when supplied from isocaloric diets containing low levels (3 – 6 g/kg of 

diet) of fish oil as a partial replacement for tallow was investigated.  In the first experiment, there was 

an increase of 1 piglet live born (P < 0.05) to sows at the subsequent parity fed a supplemented diet 

before farrowing and during lactation.  In contrast, litter size was unaffected when gilts were fed a 

supplemented diet with fish oil during puberty and early pregnancy.  Furthermore in gilts, increasing 

the duration or level of supplementation did not improve litter size or embryo survival, possibly due to 

their inherently high level of fertility (82% embryo survival).  In subsequent experiments, the effect of 

omega-3 supplementation on reproduction was evaluated in older parity sows known to have an 

inherently lower level of fertility compared with gilts.  In parity 4 – 7 sows fed a supplemented diet 

prefarrowing and during lactation continuing to mating, embryo survival at 23 d was increased 

(Omega-3 70% vs 61% in Controls; P =0.054), without affecting ovulation rate.  Subsequent 

experiments examined the response when supplemented diets were fed either during lactation 

continuing to mating; or after mating and during early gestation; or across both periods from lactation 

through to early gestation.  Litter size born was maximised in the subsequent parity in sows fed fish 

oil diets from lactation to early gestation for 28 d, with the response being greatest in higher parity 

sows (+0.7 live born; and +0.9 total born, P < 0.05).  In the following experiment this increases was 

associated with a 19% increase in embryo survival with omega-3 supplementation (P = 0.061).  

There was no effect on live weight or backfat during lactation; litter weight gain; piglet wean weight; 

and sow intake when gilts or sows were fed supplemented diets.  The increase in embryo survival 

and litter size consistently observed in the sow studies was associated with increases in the omega-

3 PUFA eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) and were independent of 

energy intake or energy metabolism.  Partially replacing tallow (wt/wt) with 3 – 6 kg levels of fish oil 

did not change plasma levels of the essential omega-6 fatty acids, linoleic acid (LIN) and arachidonic 
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acid (ARA).  Using in-vitro cultures of granulosa cells it was demonstrated that progesterone 

production is increased with prostaglandin E3 and there was evidence for PGE3 to enhance the 

steroidogenic response to PGE2.  It is proposed that specific long-chain omega-3 fatty acids 

increases embryo survival in older sows due to improved oocyte quality and/or embryo development, 

possibly through synergistic activities of PGE2 and PGE3 on progesterone levels in the local ovarian-

uterine circulation.  Supplementation of diets with EPA and DHA from fish oil offers pig producers a 

nutritional approach to improve sow litter size in older parities thereby increasing longevity and 

lifetime performance.      

Keywords:  Omega-3 PUFA, sow fertility, embryo survival, longevity, prostaglandins, progesterone    
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