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Methionine is one of the first limiting amino acids 
in cattle [1]. A limiting amino acid is the one that is 
found in shortest supply in relation to the nutritional 
requirements needed by the animal. By being one of 
the first limiting amino acids, methionine is supple-
mented because of its relatively short supply in the diet 
of the animal [1]. In all ruminant species, nutrients 
provided by the diet are utilized by the microorgan-
isms present in the rumen. The product of the fer-
mentation of those nutrients by the microorganisms 
reaches the small intestine, where it can be absorbed 
and used by the ruminant. By using a rumen-protected 
methionine (RPM), the cow has more available methi-
onine reaching the small intestine, which will enhance 
the animal’s performance for milk production and fetal 
development. Supplementing RPM in dairy cows has 
yielded an increase in animal performance [2], milk-fat 
percentage [3] and immune-metabolic status during 
the peri-partal period [4]. By implementing the same 
technique in beef cattle, we hypothesize that RPM sup-
plemented beef calves borne from cows supplemented 
with RPM during the last 90 days of gestation will have 
increased muscle growth and daily body weight gain. If 
this hypothesis is supported, cattle farmers may be able 
to increase their calves’ ability to gain weight without 
using artificial growth factors, such as hormones, while 
still increasing profits. Furthermore, improving animal 
performance will lead to more animals to be used for 
beef production and thus benefit society.

The specific purpose of the research project is to 
evaluate the effect of RPM during late gestation in the 
performance of cows in winter and fall calving seasons 
and determine how this maternal supplementation 
of RPM affects the offspring’s growth before weaning 
(through the cow’s milk) and after weaning by RPM 
supplementation to the offspring for 100 days. For this 
study, 22 cows were used for both the winter and fall 
calving season. From these two groups, 11 cows re-
ceived RPM for 90 days before calving and the other 11 
cows were used as a control.

During the testing and observation of the calves and 
cows at birth, the RPM calves weighed heavier by a 
difference of ~11 lbs. more than the control calves (P 
= 0.02) (Table 1). Furthermore, the calves given the 
RPM supplementation had an increased average daily 
gain (ADG) over the control group between birth 
until weaning (P = 0.03) (Table 1). Although calf body 
weight and average daily gain did not have a significant 
treatment × time interaction, they did demonstrate a 
time effect (Figure 1). The RPM group only had a sig-
nificant increase in the ADG over the control between 
birth and weaning and between 25 and 50 days after 
weaning. However, the RPM group was steady com-
pared to the extreme fluctuations of the control group. 
The heifers, first time mothers, used in the project were 
in two groups with an exact average body weight, 997 
lbs, to be used as a baseline (Table 1 Cow BWO). This 
baseline allowed us to see if the mothers were able to 
maintain a healthy weight after giving birth and lac-
tating. At the end of the calving season, there were 47 
lb. difference between the RPM heifers and the control 
group, favoring the RPM (Table 1).

The RPM calves had a significant increase in ADG 
and body weight while still being with their dams or 
immediately after weaning than when being directly 
supplemented with RPM in their diet (Table 1). These 
results suggest that the calves responded more effec-
tively through milk rather than direct RPM supple-
mentation, supporting our hypothesis that RPM cows 
have greater milk production compared to control 
cows. Since the RPM supplementation while in the 
womb increased the weight of the calf at birth, produc-
ing calving difficulties (Table 1), we suggest that RPM 
should not be administered to beef heifers. In conclu-
sion, RPM supplementation improves calves’ perfor-
mance before weaning, probably due to a greater milk 
yield in RPM supplemented cows.
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Table 1. Cow-calf pairs performance data. 

Abbreviations: Cow# =Cow ID number; Treatments: control (CON) and rumen-protected methionine (RPM); Calf# =calf ID number; Calf 
sex: male (M), female (F); CowBW0=cow body weight in pounds at first day of study; CowBW1=cow body weight in pounds at right after 
calving season finished; BW0=calf body weight in pounds at birth; BW1=calf body weight in pounds at weaning; ADG(0-1)=average daily 
gain between birth and weaning; BW-25=calf body weight at 25 days after weaning; ADG(1-25) average daily gain between weaning and 25 
days; BW(50)=calf body weight at 50 days after weaning; ADG(25-50)=average daily gain between 25 and 50 days; BW80=calf body weight at 
80 days after weaning; ADG(50-80)=average daily gain between 50 and 80 days. Notes: reason for removing cow from study. Statistical signifi-
cant differences where declared at P < 0.05.

Figure 1. Body weight and average daily gain of beef offspring that received (RPM) and control calves 
(CON). B = Birthday, W= weaning, 25 = 25 days after weaning, 50 = 50 days after weaning, 80 = 80 
days after weaning. B–W = Birthday to weaning, W to 25 = from weaning to 25 days after weaning, 25-
50 = from 25 to 50 days after weaning, 50-80 = from 50 to 80 days after weaning. Statistical significant 
differences were declared at P < 0.05 and tendencies at P > 0.05 and < 0.1.



Auburn University Journal of Undergraduate Scholarship

Statement of Research Advisor:
Betsy’s work documents some of the first data pub-
lished regarding the use of rumen-protected methi-
onine during late gestation and in postnatal life in beef 
cattle. Her work is part of an ongoing study. During 
her summer internship, Betsy learned a muscle bi-
opsy technique on Longissimus dorsi muscle of beef 
calves, how to extract blood samples from the jugulars 
vein and how to weight animals without the use of a 
squeeze chute. Through Betsy’s research, she gained 
experience handling beef cattle that will be advanta-
geous in her future career as a veterinarian. 
—Sonia Moisá, PhD, Department of Animal Sciences

References:
1. de Ondarza, Mary Beth, Amino Acids. DeLaval 
Milkproduction.com, 2004. http://www.milkproduc-
tion.com/Library/Scientific-articles/Nutrition/Ami-
no-acids/

2. Zhou, Z., et al., Better postpartal performance in 
dairy cows supplemented with rumen-protected me-
thionine compared with choline during the peripartal 
period. J Dairy Sci, 2016. 99(11): p. 8716-8732.

3. Osorio, J.S., et al., Supplemental Smartamine M or 
MetaSmart during the transition period benefits post-
partal cow performance and blood neutrophil func-
tion. J Dairy Sci, 2013. 96(10): p. 6248-63.

4. Zhou, Z., et al., Rumen-protected methionine com-
pared with rumen-protected choline improves immu-
nometabolic status in dairy cows during the peripartal 
period. J Dairy Sci, 2016. 99(11): p. 8956-8969.


