MANAGING YOUR WHOLE HERD FEED EFFICIENCY 

See how you rate on TFE and how to improve your rating

by Rob Bergsma, 

Most pig farmers will have asked themselves some “what if’” questions about their farm at one stage or another. For example, what if the slaughter weight is increased? What if piglets are weaned from their sows at a different age or weight? What if the vaccination programme is changed?

But one question that anyone who has a farm with both sows and growing-finishing pigs on it could ask is: What if the mortality rate in the finishers was cut in half, so that it dropped from 4% to only 2% --- what would the effect be on the farm’s Total Feed Efficiency (TFE) as measured by the kilograms of feed needed to produce each kilogram of meat?

In a sample calculation for a herd of 1,240 production sows that markets about 33,500 slaughter pigs per year at a live weight of 116 kg, the answer was an improvement in the TFE whole-herd feed efficiency rating from 2.78 to 2.75. While the annual feed requirement rose from 10,837 tonnes to 10,924 tonnes, the farm’s output increased in live weight terms from 3,895 tonnes to nearly 3,977 tonnes.

Finding this answer took only a matter of seconds, using the web-based Total Feed Efficiency calculator produced by TOPIGS (see www.totalfeedefficiency.com) that is available for anyone to use online free of charge. The calculator enables you to input your own technical results and then see the ‘What If’ consequences for the herd’s feed efficiency from altering any of them. 

It has the exceptional benefit of allowing the pig farm manager to examine any change in performance on the basis of the impact on feed efficiency. The approach of considering all individual performance factors in relation to the efficiency of feed use has much to recommend it in practice. 

As breeders, we see it in action sometimes when potential customers evaluate rival genetic products. They calculate the monetary value of each difference in performance and translate this into the change in the feed conversion ratio (FCR) that would have an equivalent effect economically. The product with the best overall FCR rating then wins the comparison.

Also to be noted is that the online calculator takes account of both the breeding and the growing-finishing sides of the farm when arriving at a conclusion for kilograms of feed per kilogram of product. That is what Total Feed Efficiency means --- bringing in the effects of sow productivity as well as the growth performance in the finishing barn.

Another key point from the Total Feed Efficiency calculator is that it underlines how much feed was wasted because it did not result in the production of saleable pork. This is not just the wastage due to defective feed storage bins, faulty conveyors or poorly adjusted feeders. In feed terms, the more serious sources of wastage are those arising from the death of pigs before they can be marketed.

It begins with conception and gestation. Although modern commercial sows give birth to as many as 15 live piglets, another 15 of their eggs are likely to have been lost between ovulation and farrowing. Out of the 15 pigs born, one may have failed to survive the farrowing process so it is classified as a stillbirth. Among the remaining 14 pigs, if there was a pre-weaning mortality rate of 14.3% this would leave 12 that were weaned. Then there could be mortality rates of 3% in the nursery and 4% in the finishing house so that the original 30 eggs have resulted in only about 11 pigs sold for meat. In addition, we must also factor in the sow losses, which range between herds from a low of 5% to an extreme of 15%. 

Every time that the farm succeeds in cutting any of these rates of loss it will enjoy the benefit of a better feed efficiency. As one example, the impact of piglet deaths can be judged easily using the online calculator. Again taking a breeding-finishing farm with 1240 sows, the Total Feed Efficiency value improves from 2.76 to 2.73 kilograms of feed per kilogram of live weight produced if a 14.5% rate of piglet mortality drops to 9.5% while all other technical results stay unchanged. 

Ultimately, feed efficiency cannot be maximised unless losses are zero. This dictates keeping all pigs alive to the marketing stage, as well as making sure that all feeding equipment is kept fully maintained and repaired to avoid spills and wastage.
We can go further and examine exactly how the feed efficiency might be improved through better performance in the finishing pen. Let us take as a reference a Total Feed Efficiency of 2.46. From my own modelling of technical results I have found that adding 50 grams to the daily growth rate of the meat pigs improved the farm’s feed efficiency by 0.05 so it dropped to 2.41. Having non-castrated male pigs provided an improvement of 0.18 because of their extra leanness. The boost received from genetic improvement was worth another 0.03 reduction per year. 

However, I could see also that feed efficiency changed if the pigs were sold at a higher weight. Say that the live weight at marketing was raised by 5 kilograms per pig. In the example of a 2.46 Total Feed Efficiency, the effect would be to add 0.02 so that the rating increased to 2.48. Another way to express it is that an additional 20 kilograms of feed would be needed for every tonne of live weight that the farm produced annually.

Remember that the pig uses its feed for maintenance as well as for depositing body tissue. Maintenance requirements increase with rising carcass weights and decrease with higher rates of daily weight gain. 

Some sample numbers may help to put this into greater perspective. For one group of pigs that grew at an average of 850 grams per day between 25 kilograms and 115 kilograms live weight, we calculated that slightly more than one-third of their feed energy consumption had been used for maintenance rather than for production.

Similarly, US experimentation at Iowa State University has demonstrated that no more than two-thirds of the weight of feed consumed by the pigs each day went into their weight gain and lean deposition. The remainder of the daily intake, after subtraction of the feed needed for maintenance was regarded as residual, meaning that it had been non-productive. 

Residual feed intake or RFI is not something that pig farmers consider as part of their everyday work, but it is highly important for anyone involved in the genetic improvement of pigs. About one-third of the RFI of a group of pigs will be explained by their genetics. Therefore we as breeders have the ability to reduce the amount of feed intake that fails to result in the production of pork.

Think of RFI as unnecessary feed intake and you will see how valuable such a reduction would be. Although we tend to refer to all feed use as intake, sometimes it is described more accurately as disappearance. Part of the residual fraction may in fact have not been consumed at all, but can be traced instead to spillage and wastage from feeders. But the remainder has indeed been eaten – it was wasted nevertheless, by going into functions that took away some of the nutrients intended for reproduction or lean growth.

Stress is an obvious example of an unproductive function for feed use. A stressed pig will burn part of the energy from the feed just to fuel its agitation.  Behaviour in the wider sense will influence the scale of the pigs’ residual feed intake because activity always costs energy. 

That is one of the reasons for the investment by TOPIGS in breeding for social pigs.”

A more difficult area of residual feed intake relates to the energy diverted by the pig into responding to a disease challenge. Clearly the immunity response mechanisms are needed in certain situations and no-one would want to manipulate them genetically. The solution is more likely to be in the hands of the farm operator because a low RFI is a sign of good health. In other words, better disease control and biosecurity at farm level are rewarded by a reduction in the pigs’ residual feed intake and therefore by an improvement in the farm’s Total Feed Efficiency.

Unfortunately, there is little evidence that selecting to reduce RFI produces a pig with a greater capacity for withstanding pathogens, even if one trial did indicate a slightly lower mortality rate in weaned pigs infected with the PRRS virus. On the other hand, improved gut health has been reported for pigs from such a selection strategy and it seems that they are also more adaptable at coping with changes in their environment.

A big attraction for us as breeders is that the pigs from selection for a lower residual feed intake certainly have a more efficient metabolism, meaning that less of their nutrition becomes used for maintenance and more remains to grow lean meat. We are also helped by the fact that selecting according to daily feed intake, average daily weight gain and back-fat depth achieves the same effect as from direct selection on RFI. 

Growing the protein of a lean animal is more efficient in feed use than adding to body fat, so one of our primary aims as breeders must always be to achieve high rates of lean growth in the pigs that are produced from the genetics we supply to our customers. But the breeding goal of improved Total Feed Efficiency in practice requires a strategy of reducing the residual feed intake as well as the level of fatness --- both in sire lines and in dam lines. 
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Our company’s TSI or TOPIGS Selection Index addresses all potential leakages where the animal’s residual feed intake may increase, by covering every factor of input and output. As a result, we can supply the genetics for pigs that are highly efficient all-rounders rather than being extreme in any particular trait. 

With our emphasis on greater livability and robustness, mortality rates are lower and fewer sow-days are lost. Combine the higher farrowing rate with improved piglet quality, a reduced sow feed requirement and the production of a larger number of more-uniform pigs through the finishing phase, and our customers’ farms win the better Total Feed Efficiency that translates into more profit.

