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Effect of Maternal Influence on Calf Feed Efficiency
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Introduction
According to some cattle market experts, more pounds 
of beef will be produced in 2018 than any other time 
in U.S. history. Several factors are responsible for this 
record amount of production, and one is the current low 
price of feed. Despite this, fees associated with growing 
and purchasing feed over time can account for 70% of 
the input costs for livestock producers in Wyoming and 
other western states. For the cow/calf producer, selecting 
females based on heritable efficiency traits will positively 
affect future generations of the herd and, ultimately, 
the producer’s bottom line. Feed efficiency in cattle can 
be attributed to the population of microorganisms (or 
microbiome) of the rumen. The microbiome is thought 
to be established at birth and to adapt through weaning. 
Influence on the establishment of the rumen microbiome 
and traits associated with it are increasing in importance 
for cattle producers.

Objectives
Objectives of our 60-day trial were to assess feed 
efficiency associated with birth and calf-rearing methods 
of weaned Charolais and Angus calves. We want to 
emphasize that the intent of this analysis was to assess 
feed efficiency of the two individual breeds, not to make 
comparisons between the breeds.

Materials and Methods
The trial was established in spring 2017 at the Laramie 
Research and Extension Center (LREC). Two groups of 
calves—one consisting of 30 Charolais and one consisting 
of 16 Angus—were the subjects. The Charolais group 
was divided into the following treatments: bottle group 
calves born vaginally and raised on calf milk replacer; 
control treatment calves born vaginally and nursed on 
their own mother; and caesarian-section treatment 
calves born by C-section and reared nursing on their 
own mother (Table 1). The Angus group was also divided 
into three treatments (Table 2). The bottle and control 
treatments were the same as the Charolais. Concerning 
the C-section treatment, too few Angus pairs survived 
until the beginning of this trial, so another treatment was 
established in its place, a probiotic treatment, in which 
calves were born vaginally and received probiotic paste 
within 24 hours of birth. The probiotic paste is similar to 
human probiotic supplements and encourages a healthy 
balance of gut bacteria. Duration of the test was 60 days 
on a high-concentrate GrowSafe diet.

Results and Discussion
Tables 1 and 2 display the age of calf, start weight, end 
weight, weight per day of age, and residual feed intake 
(RFI) for each treatment. It is important to understand 
the RFI index number each treatment reports. The 
treatments with negative RFI values are the most efficient, 
while calves with positive RFI values are less efficient. 
Table 1 shows the treatments for the Charolais calves 
(control, bottle, and C-section), while Table 2 shows 
the treatments for the Angus calves (control, bottle, 
and probiotic).

Because there is a difference in age of calves at the 
beginning of the study, data are also presented as weight 
per day of age. Angus calves fed the probiotic at weaning 
had greater efficiency when compared to the control 
calves. Bottle-fed calves did not differ between either 
breed. There was no difference in feed efficiency within 
the Charolais calves; however, due to a difference in age, 
start weight, and ending weight, the control calves were 
heavier when compared with the bottle-fed calves. This 
data is important for cattle producers in understanding 
the potential role of rumen microorganisms and maternal 
influence in cattle feed efficiency. This is an emerging area 
of interest in animal science with increasing importance to 
producers as they select cattle for their herds.

The variation in age, weight per day of age, and RFI 
encouraged us to follow this set of calves past weaning 
and explore possible efficiency differences as yearlings 
with a subsequent feed efficiency trial. This trial 
was repeated at the James C. Hageman Sustainable 
Agriculture Research and Extension Center to further 
examine breed and treatment group differences in fall 
2017. We anticipate releasing findings from this study in 
the 2019 Field Days Bulletin.
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Table 1. Charolais calves as influenced by different birth and rearing method treatments.

Bottle Control C-Section1 Standard Error P-Value

Age (days) 329.8a 339.0b 322.56ab 2.62 0.0003

Start Wt (lb) 638.7ab 752.0b 667.33a 24.59 0.0043

End Wt (lb) 780.7ab 900.27b 815.33a 28.04 0.009

Weight/day of age2 2.08a 2.3864b 2.2422ab 0.05 0.0257

RFI 0.1418 0.044 -.083 0.619 0.9657

Note: Charolais calves in the feed efficiency trial had different methods of birth (vaginal or caesarian section) 
and different rearing methods. 
1C-Section=caesarian section 
2Weight per day of age

Table 2. Angus calves as influenced by different rearing method treatments.

Bottle Control Probiotic1 Standard Error P-Value

Age (days) 324.57a 319.0b 290.75ab 8.08 0.0153

Start Wt (lb) 642.29 731.2 626.5 46.7 0.2040

End Wt (lb) 795.57 865.0 763.75 51.89 0.3420

Weight/day of age2 2.2071 2.432 2.3775 2.96 0.4189

RFI 0.5291a,b 2.722a -0.35b 1.46 0.034

Note: Angus calves in the feed efficiency trial were all born vaginally. 
1Probiotic is the group of calves given ruminant probiotic paste at intervals after birth 
2Weight per day of age
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