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Cow size has been suggested to be an important 
consideration for selecting cattle to match their 
production environment. Over the last several 
decades, the trend in genetic selection for maxi-
mum growth has led to gradual increases in beef 
cow size. An unrelated trend during this same 
period in the western United States has been an 
increase in temperature, drought frequency, and 
drought severity. Unfortunately, there is disa-
greement whether small cows are more efficient 
than large cows under semiarid and high-
elevation rangeland conditions, like those in 
Wyoming. Because cow size influences nutri-
tional maintenance costs—and taking into ac-
count the recent trends in cow size and 
drought, but lack of empirical studies on their 
interaction—we assessed the effect of cow size 
on weaning weight and efficiency in relation to 
drought on a semiarid, high-elevation ranch in 
Wyoming. 

Objectives 

Our objectives were to 1) quantify the effect of 
drought on weaning weight regardless of cow 
size, 2) compare how cow size influenced the 
weaning weights of calves relative to precipita-
tion variability, and 3) determine how efficiency 
was influenced by cow size and drought. 

Materials and Methods 

This study was conducted at the Wyoming Ag-
ricultural Experiment Station’s (WAES) 
McGuire Ranch 26 miles northeast of Laramie. 
The ranch (elevation 7,220 feet) is composed of 
5,550 acres of native rangeland dominated by 
native cool-season species and a minor compo-
nent of planted forages. From 2011 to 2014, a 
period with very dry and very wet years, we 
measured calf weaning weights (WW) of 80 
Angus x Gelbvieh cows and assessed how 

Figure 1. Effect of drought and cow weight 
(considered a proxy for cow size) on 
adjusted 210‐day calf weaning weights 
(WW). Top numbers indicate mean WW and 
letters indicate comparison of mean annual 
weaning weight regardless of cow size. 
Years with different letters are different at 
p≤0.05.  Weight p‐values indicate 
significance of cow size in explaining intra‐
annual WW differences at p≤0.05. 
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Table 1. Comparison of mean efficiency by cow size class and year using ANOVA (α 0.1) at the 
McGuire Ranch, 26 miles northeast of Laramie, from 2011 to 2014. Different letters indicate 
differences at 90% confidence level. 

Cow size class  2011 efficiency  2012 efficiency  2013 efficiency  2014 efficiency 

1,000 lbs 0.45 ± 0.02a 0.41 ± 0.02a 0.49 ± 0.01a 0.52 ± 0.02a 
1,100 lbs 0.43 ± 0.01ab 0.40 ± 0.01a 0.48 ± 0.01a 0.47 ± 0.01b 
1,200 lbs 0.42 ± 0.01b 0.38 ± 0.01b 0.43 ± 0.01b 0.44 ± 0.01c 
1,300 lbs 0.38 ± 0.01c 0.35 ± 0.01c 0.40 ± 0.01c 0.40 ±0.02d 
1,400 lbs 0.35 ± 0.01d 0.33 ± 0.01c 0.38 ± 0.01c 0.37 ± 0.01d 

drought affected WW and efficiency relative to 
cow size. We calculated efficiency as a ratio of 
calf weight relative to cow weight. This meas-
urement of biological efficiency can be inter-
preted as the percent of a cow’s bodyweight that 
she weans. A common efficiency target is 0.50, 
or a calf that weighs 50% of the dam’s body 
weight at weaning. We stratified cows into five 
weight classes (1,000, 1,100, 1,200, 1,300, and 
1,400 lbs) as a proxy for cow size and adjusted 
WW to a 210-day adjusted value. We com-
pared WW regardless of cow size, the influence 
of cow size on WW, and the influence of cow 
size on efficiency, relative to drought. We calcu-
lated change in efficiency (ΔE) for cow size be-
tween the wettest year (2014; total precipitation 
11.1 inches from January 1 through October 1) 
and the driest (2012; total precipitation 4.2 
inches from January1-October 1).  

Results and Discussion 

During the wettest years, cow size was not a 
significant factor, but during the driest year cow 
size was significant (p<0.05) (Figure 1). A quad-
ratic trend of increasing WW due to cow size in 
2012 indicates that the greater rumen capacity 
benefit increased initially, but plateaued at the 
three largest sizes. Efficiency for the smallest 
cows (1,000 lbs) was always greater than effi-

ciency for the largest (1,400 lbs) (p<0.001) 
(Table 1). Efficiency for the smallest cows was 
greater in the driest year (0.41±0.02) than effi-
ciency of the largest cows in the wettest year 
(0.37±0.01) (Table 1). The change in efficiency 
between wet and dry years (considered as ΔE), 
was 0.11 for the smallest cow size and 0.04 for 
the largest cow size (Table 1). Furthermore, ΔE 
decreased linearly as cow size increased. This is 
an indication of the ability of smaller cows to 
better adapt to negative changes in the produc-
tion environment with optimal upside potential 
when conditions are favorable. These results 
indicate that large cows (1,300 to 1,400 lbs) do 
not equal larger calves in this environment and 
provide no advantage over smaller cows (1,000–
1,200 lbs). The rumen capacity of larger cows 
may actually be a slight advantage in dry years 
when considering weaning weights; however, 
when considering the efficiency ratio, smaller 
cows are optimum.   
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