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Rumen Microbes Associated with Feed Efficiency in Lambs
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Introduction
The rumen contains a large number of microbes that 
ferment a variety of feedstuffs into metabolites that 
can be used by the host ruminant. The makeup of 
the microbial population influences the host animal’s 
maintenance, growth, and performance. In turn, the 
host animal provides an environment in which the 
microbes can thrive. The understanding of how rumen 
microbes influence the host animal’s feed efficiency is 
important because of the economic relevance of this 
trait. Improvements in feed efficiency can reduce feed 
input costs and/or increase stocking rates for producers; 
however, measuring feed efficiency is time consuming 
and expensive. Identification of rumen microbes that 

influence the host animal’s feed efficiency may lead to 
new ways to improve feed efficiency or identify feed- 
efficient individuals.

Objectives
The objective is to identify rumen microbes with abun-
dance differences in lambs that are divergent for feed 
efficiency (i.e., either highly feed efficient or lowly feed 
efficient).

Materials and Methods
The study was conducted at the Laramie Research and 
Extension Center. Growing Targhee ewe lambs (n=78) 
were fed a forage-based pelleted diet in a GrowSafe 
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Figure 1. Lambs on the GrowSafe feeding system.
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system to allow for individual feed intake measurements 
over a 70-day trial period (Figure 1). Body weights were 
collected at the beginning, middle, and end of the trial. 
Residual feed intake was calculated as the difference 
between actual and expected feed intake and was used 
as the measure of feed efficiency. A lower residual feed 
intake value is preferable because the animal is consum-
ing less feed than expected for its maintenance and 
performance. Lambs were ranked on their residual feed 
intake values, and rumen fluid was collected from the 
eight most feed-efficient and eight least feed-efficient 
lambs. The DNA was extracted from those samples and 
then sequenced for microbial species identification and 
quantification.

Results and Discussion
There were 306 microbial species present in at least one 
of the lambs, and 19 of those species had differences 
in abundance between the highly feed-efficient lambs 
and the lowly feed-efficient lambs. The most abundant 
microbial species overall was Prevotella ruminicola. This 
species is commonly reported to be the most abundant 
in ruminant studies, likely because it can utilize a wide 
variety of carbohydrates. There were other Prevotella 
species with abundance differences between high and 

low feed-efficient lambs, along with Ruminococcus and 
Clostridium species. Many of these are fiber-degrading 
bacteria and are important to volatile fatty acid produc-
tion and, hence, energy production for the host animal. 

We are now determining (1) the role that these micro-
bial species may play in the regulation of host feed effi-
ciency; and (2) if some of these microbial species could 
effectively predict host animal feed-efficiency status 
(i.e., high or low feed efficiency).
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