Biological meaning of feed conversion ratio

Feed distribution Observed FCR = ------------------------------------------Pig growth

Feed intake + spillage Observed FCR = ------------------------------------------Pig growth

Feed intake "Real" FCR = - -----------------------------------------Growth .17 ---------------------------------------------------lean + fat + bone + skin + organs...

Indigestible + (Maintenance + Growth) FCR = -----------------------------------------------------(protein + water) + lipids +minerals

=> means that FCR depends on :

-digestibility of feed and digestive efficiency of pigs -composition of weight gain (lean/fat ratio) -importance of maintenance versus growth (ADG)

.18 ---------------------------------------------------------------------Indigestible + (maintenance + growth + oversupply)
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P retained (in bones and soft tissues) P efficiency = ----------------------------------------------------------------------Indigestible + (maintenance + growth + oversupply)

=> means that efficiency of nutrient utilization depends on -digestibility of the nutrient -oversupply -Develop new local feed resources that are not/less in competition with food -Improve the nutritional value of feed resources  Gene:

-Use of novel traits indicative for feed efficiency and robustness that can be used as selection criteria -"Do better with feeds that may be worse"  Traits, models, and feeding techniques:

-Appreciate variation among animals -Develop precision feeding techniques -Evaluate the overall sustainability Objectives of the Feed-a-Gene project 



  Data usable for farmers but also other stakeholders (processors, feed industry, veterinarians, genetic companies, …) (cloud…)  Already, advances but still progress to do in transforming data to information (from raw data, alone or combined, to usable data as growth curve, feed intake curve, alert information based on temperature feed = about 2/3 of production cost  Environmental impact  Reduction of resource use (feed)  Reduction of nutrient excretion (N, P...)  Quality of products  Lean to fat ratio, Fat quality  Homogeneity of products  The improvement of feed efficiency is a major issue for sustainability of all production systems (conventional & alternative) Feed conversion ratio = Feed / Growth => economic representation of a « cost of production »  Feed efficiency ratio = Growth / Feed => representation of the efficiency of a biological process  Different units of expression  kg feed / kg gain => most common !  MJ Energy / kg gain => biological efficiency !  € of feed / kg gain => economic efficiency !

Feed

  



  Insure adequate, energy, amino acid and mineral supplies (for growth, health…)  sufficient to maximize growth ( FCR)  not in excess to avoid the increase in excretion and in FCR  the optimal supply depends on pig genotype and sex, and age  Difficult to implement in practice  variation of requirements over time  variability between animals Improve the characterization of individual animals (or small groups)  Feed intake, Growth potential  Body condition  Physical activity, health…  To better adapt supplies …  Quantity / Quality  According to time  to groups or individuals  … and improve efficiency  reduction of cost  reduction of excretion  control Using nutritional simulation models (e.g. InraPorc®) to handle the information and take the decisions  Determination of optimal nutrient supplies Tools for identification and measurement  ex.: weighing scales, automatic feeders (control and measurement of feed intake) Decision support tools  ex.: mathematical models for real-time calculation of individual nutritional requirements taking into account behavior and housing conditions  Tools to control  ex.: automatic feeders able to mix several feed to prepare individual ration to be fed; control of feed composition  An improved knowledge of feed (nutritional composition, feed technology, of a precise matrix for both nutrient requirement and nutrient content of the ingredients; 2. Proper use of modifiers such as enzymes, prebiotics, probiotics, antioxidants, mould inhibitors and other feed additives; 3. Exploiting genetic improvements in animals and feedstuffs; 4. Reduction of toxicants and antinutritive factors; 5. Use of improved feed and feedstuff processing techniques that will lead to better nutrient utilization



  to predict the nutritional value of feedstuffs and feed mixtures by NIRS in real-time  Objectives • To determine if it is possible to use NIRS to predict the nutritive value of animal feed -Chemical components -Digestible energy and macronutrients, and metabolizable energy in pigs • For characterisation of chemical and nutritional properties of feed in With PLF and precision feeding techniques, possible to mix two or more diets  change in formulation practices:  two "extreme" balanced diets (high/low nutrient content)  more than two diets (intermediate diets to reduce costs)  A-B mix then B-C mix then C-D mix with nutrient content A>B>C>D  Two or more non balanced diets to further reduce costs and envt impact Letourneau Montminy et al., 2005; Joannopoulos et al., 2017 Management at farm level: possible to have "all-stages" strategy Better knowledge on animal status and feed /composition impact through real-time in situ data  Targeted actions on [digestibility, efficiency…] through additives depending on feed characteristics  Targeted actions through feed or water for health management or answer to housing conditions  ex.: amino-acids requirements (TRP…) ↗ with deteriorated health status  adjustment through water or feed on supplies depending on Requires to transform data into information, which needs to be integrated  Increases resource efficiency and reduces environmental impact  Accounts for the needs of individuals  New possibilities offered to feed and feed additives producers  formulation  use of new feedstuff  use of additives for more reactive and targeted actions  larger scale (several farms) management of feed provisional…