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Introduction

Feed costs constitute the largest portion of expenses in poultry production, accounting for
over 70% of total expenditures. Given the significant economic impact of feed, maintaining feed
quality, reducing costs, and optimizing feed utilization are critical for improving profitability.
Among these factors, optimizing feed efficiency plays a crucial role in minimizing production costs
and ensuring sustainable poultry farming.

Feed efficiency in poultry refers to the ability of birds to convert feed into body mass or
other edible products efficiently. This efficiency is commonly assessed using metrics such as the
feed conversion ratio (FCR) and residual feed intake (RFI). RFI, introduced by Koch in 1963, is an
essential trait in poultry breeding programs aimed at improving feed efficiency. Unlike FCR, which
is a ratio- based measure, RFI is determined through linear regression, making it a more precise
indicator by eliminating confounding effects. RFI represents the difference between an animal’s
actual feed intake and its expected intake based on growth and maintenance needs, allowing for the
selection of birds that utilize feed more efficiently.

Understanding and applying RFI in poultry breeding can lead to significant cost savings,
reduced feed waste, and improved sustainability. Research conducted at the Central Avian Research
Institute (CARI), 1zatnagar, has demonstrated substantial economic benefits. Studies on Guinea fowl
revealed a minimum savings of 26.8 rupees per bird between 4 to 12 weeks of age (for 100 birds),
while in colored broiler male lines, the savings were 61.5 rupees per bird from 3 to 12 weeks of age
(for 100 birds). These findings highlight the potential of RFI based selection in optimizing feed

efficiency and enhancing poultry production profitability.
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Heritability of Residual Feed Intake (RFI) and Feed Conversion Ratio (FCR) in Poultry

Heritability estimates in poultry species indicate that residual feed intake (RFI) is a
genetically inheritable trait. Studies have reported moderate heritability values for both feed
conversion ratio (FCR) and RFI, suggesting that genetic selection can effectively improve feed
efficiency in chickens. Specifically, heritability estimates for FCR and RFI have been recorded at
0.29 and 0.50, respectively. However, RFI heritability (h? values show considerable variation,
ranging from 0.03 to 0.84 across different studies.

Given that both RFI and FCR exhibit low to moderate heritability (h? = 0.21-0.49 for RFI
and h? = 0.11-0.44 for FCR), incorporating these traits in genetic selection programs at the final
growth stage can be an effective strategy for improving feed efficiency. In turkeys, heritability
estimates for FCR and RFI are also moderate, reported at 0.22 and 0.24, respectively. Additionally, a
strong genetic correlation (0.80) has been observed between these traits, further reinforcing the
potential for genetic improvement through selective breeding.

Measurement and monitoring RFI for commercial poultry farming

Residual feed intake (RFI) can be effectively measured and monitored in commercial poultry
farms through a systematic approach that involves data collection, statistical analysis, and
technological integration. To accurately measure RFI, poultry must be individually housed to
monitor their feed intake and weight gain. This setup allows for precise tracking of how much each
bird consumes over a specified period. In data collection, Total feed consumed by each bird over the
trial period, body weight at the birds' initial and final weights to calculate weight gain has been
record.

RFI is calculated using a regression model that predicts expected feed intake based on body weight
and growth. The formula typically used is:

RFI =TFI-{b0+bl MMW+b2 BWG}
Whereas, Metabolic Mid Weight (MMW), Total feed intake (TFI), BWG - Body weight gain, b0 -
intercept, bl - partial regression coefficients of MMW, b2 - partial regression coefficients of BWG
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Importance of RFI in Poultry Breeding

1.

Feed Efficiency: RFI is preferred over traditional measures like feed conversion ratio (FCR)
because it accounts for the energy requirements of the bird, providing a more accurate
assessment of feed efficiency. While FCR simply compares feed intake to weight gain, RFI
considers the expected feed intake for a given level of production, making it a more robust
measure for selection purposes.

Genetic Selection: RFI has moderate heritability, which means it can be effectively selected
for in breeding programs. Continuous selection based on RFI has shown substantial
differences in feed intake among chickens, allowing breeders to enhance overall flock
efficiency by favouring individuals with negative RFI values (indicating lower than expected
feed consumption for their production level).

Physiological Insights: RFI is phenotypically independent of other productive traits, allowing
for a more targeted approach in breeding. Because of their independence, breeders can select
for feed efficiency without intentionally selecting against other desirable traits like growth

rate or egg production.

The Influence of Residual Feed Intake (RFI) on Poultry Farming Profitability

Residual feed intake (RFI) plays a significant role in the overall cost of poultry production

due to its direct relationship with feed efficiency. Since feed costs constitute approximately 70% of

total production expenses, optimizing feed utilization is essential for enhancing profitability.

Impact of RFI on Production Costs

1.
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Feed Efficiency: RFI measures feed efficiency by quantifying the difference between actual
feed intake and expected intake based on growth and maintenance needs. Lower RFI values
indicate improved efficiency, meaning birds require less feed to achieve the same growth,
thereby reducing overall feed costs.

Genetic Selection: Utilizing RFI as a selection criterion in breeding programs enables
producers to select birds that consume less feed while maintaining or improving growth
performance. Over time, this selection can create populations with inherently lower feed
intake, directly contributing to cost reduction.

Economic Traits: RFI selection can impact other economically significant traits, such as
carcass quality and growth rates. While RFI may not directly correlate with live body weight,
it has been associated with improved breast meat yield and reduced abdominal fat, enhancing

overall product marketability.
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Waste Reduction: Enhanced feed efficiency linked to lower RFI results in reduced
nitrogenous waste, benefiting environmental sustainability and lowering waste disposal costs

for producers.

Factors Influencing RFI

1.

6355

bmgﬂ’

Feed Intake: Animals with similar body weights may have different feed requirements to
achieve the same output. More feed-efficient animals consume less feed for the same weight
gain. Lower feed intake is associated with better feed conversion ratios (FCR) and improved
RFI. Efficient animals allocate less energy for maintenance and produce less heat, whereas
larger digestive organs require more energy for digestion.

Digestion Efficiency: Feed conversion ratio (FCR) is closely tied to digestion efficiency. If
feed intake surpasses what is needed for metabolism and production, digestibility declines.
While lower RFI is often linked to improved digestibility, this relationship is inconsistent in
poultry and pigs due to genetic variability.

Heat Production: Heat loss significantly affects feed efficiency. Approximately two-thirds
of RFI fluctuations are attributed to heat loss during biological processes such as proton leaks,
ion transport, and protein turnover. While heat loss influences body composition and feed
intake, it does not affect overall body size. Therefore, minimizing maintenance costs rather
than growth costs is key to improving feed efficiency.

Stress Factors: Stress has a considerable impact on RFI and feed efficiency by diverting
energy toward physiological responses like immune activation. Birds with higher RFI (lower
feed efficiency) may struggle with stress adaptation. Common stressors, including
overcrowding, transportation, dust, and noise, can significantly reduce feed efficiency in
poultry.

Metabolism and Body Composition: RFI is influenced by energy consumption, particularly
for maintenance. The gastrointestinal system and liver are major contributors to maintenance
energy usage. Differences in feed efficiency arise mainly from variations in heat production,
energy retention, and energy loss, which affect the conversion of gross energy (GE) into
metabolizable energy (ME).

Physical Activity: In non-ruminants, RFI is associated with heat production, which depends
on activity levels. More physically active animals tend to have higher RFI and lower feed

efficiency.
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Conclusion

Residual Feed Intake (RFI) is a crucial metric in poultry production, providing a more
accurate measure of feed efficiency than the traditional Feed Conversion Ratio (FCR). Since feed
costs account for the largest portion of poultry production expenses, selecting birds with lower RFI
can significantly reduce feed intake without compromising growth performance. Genetic selection
for RFI has proven effective in enhancing feed efficiency, leading to substantial cost savings while
maintaining desirable production traits such as carcass quality and growth rate. Additionally,
improved feed utilization through RFI-based selection supports environmental sustainability by
minimizing nitrogenous waste and greenhouse gas emissions.

Incorporating RFI into poultry breeding programs offers long-term benefits by improving
efficiency and profitability. Given its moderate heritability and strong correlation with economic
traits, RFI-based selection can create poultry populations that require less feed for the same output.
By optimizing feed efficiency, producers can enhance sustainability, reduce resource wastage, and

improve overall farm profitability, making RFI a valuable tool for modern poultry farming.

6356

Official Website .
www.thescienceworld.net Published 28/02/2025
thescienceworldmagazine@gmail.com

amim



http://www.thescienceworld.net/
mailto:thescienceworldmagazine@gmail.com

