
number of other studies, particularly 
when soybean meal was the major 
supplemental protein. That response 
was not seen here for either canola 
meal or soybean meal.

We have recently completed 
a second feeding study comparing 
canola meal to soybean meal in cows 
fed diets containing various ratios of 
alfalfa silage to corn silage. Results 
from this experiment are not yet 
published but, again, about 2 pounds 
per day more milk were produced on 
canola meal.

There are also quite a few 
other reports in the literature 
comparing these two protein sources. 
Researchers in 2013 summarized 
literature data from 27 feeding 
trials comparing canola meal with 
soybean meal and a number of other 
supplemental proteins and found that 
protein yield was greater on canola 
meal, but that there was no difference 
for milk yield.

In an even larger literature study, 
researchers in 2011 summarized 
results from more than 100 mostly 
European experiments in which 
dairy cows were fed soybean meal, 
canola meal or canola meal that was 
heat-treated to increase its content 
of rumen-undegraded protein (RUP). 
The researchers found that canola 
meal improved feed intake plus yield 
of milk and milk components versus 
soybean meal, but heat-treated canola 
meal performed about the same as 
conventional canola meal.

There is a clear advantage to 
heating soybean meal to increase 
its RUP content, and a number of 
excellent heat-treated products, such 
as expeller soybean meal, are available 
in the marketplace. All of our trials, 
and virtually all of the literature 
comparisons, have compared solvent-
extracted forms of canola meal and 
soybean meal, which are subjected to 
very little heating during processing. 
Despite this, we found lower rumen 
concentrations of ammonia and 
branched-chain volatile fatty acids, 
both of which are formed from protein 
degradation in the rumen, when 
canola meal rather than soybean meal 
was fed. Some of our colleagues from 
Sweden and Finland, who have had 
longer experience feeding canola meal, 
doubt that heating would improve 
the usefulness of canola meal protein; 
this is consistent with findings of 
researchers in 2011.

Nevertheless, our rumen in 
vitro studies (in which rumen fluid 
from cannulated cows is incubated 
with canola meal to test protein 
degradability) indicated small 
but consistent differences in RUP 
contents of canola meal from different 
Canadian processing plants. At the 
University of Nevada, professor 

Item Protein source Dietary crude protein
SBM CM Prob.1 15% 17% Prob.

Dry matter intake, lbs/day 54.7 55.6 0.05 54.9 55.1 0.47

Weight gain, lbs/day 0.8 1.0 0.32 0.9 1.0 0.67

Milk yield, lbs/day 86.6 88.8 < 0.01 87.1 88.4 0.07

Milk/DMI 1.59 1.60 0.11 1.59 1.60 0.14

Milk fat, % 3.99 4.02 0.49 3.99 4.02 0.50

Milk fat 3.4 3.5 0.06 3.4 3.5 0.05

Milk true protein, % 3.04 3.06 0.51 3.05 3.05 0.80

Milk true protein, lbs/day 2.6 2.7 0.02 2.6 2.7 0.14

Solids not fat, % 8.81 8.81 1.00 8.85 8.77 0.18

Solids not fat, lbs/day 7.6 7.8 0.07 7.7 7.7 0.39

Milk urea, mg N/100 ml 11.5 10.3 < 0.01 9.3 12.5 < 0.01

Milk-N/N-intake2, % 30 31 < 0.01 32 29 < 0.01

Total urinary nitrogen, g/day 229 206 < 0.01 180 254 < 0.01

1Probability of a statistically significant effect; a probability less than 0.05 is “significant” and can be 
accepted as a meaningful difference.
2Percentage of dietary nitrogen (crude protein) that was secreted in the form of milk protein.

1Standard error of the mean, a measure of variation in composition.
2Fraction B3 = Neutral detergent insoluble N – acid detergent insoluble N, which may be related to rumen-
undegraded protein (RUP).

Table 1 Production and nitrogen efficiency of cows fed either soybean meal or canola 
meal at 15 or 17 percent dietary crude protein (Broderick et al., 2015)

Component Soybean meal Canola meal
Mean SEM1 Mean SEM

Crude protein, % of dry matter 53.6 0.5 40.6 0.2

Organic matter, % of dry matter 92.4 0.1 91.0 0.1

Neutral detergent fiber, % of dry matter 7.0 0.3 29.9 0.3

Acid detergent fiber, % of dry matter 4.2 0.2 18.2 0.2

Neutral detergent insoluble N, % of total N 7.3 0.3 26.9 0.9

Acid detergent insoluble N, % of total N 1.6 0.2 6.2 0.1

Fraction B32, % of total N 5.8 0.2 20.7 0.8

Ether extract (oil), % of dry matter 1.7 0.1 3.0 0.1

Table 2 Composition of soybean meal and canola meal (Broderick et al., 2015)

Antonio Faciola and his graduate 
students are evaluating heat-treated 
canola meal to see if it will provide 
more metabolizable protein than 
conventional canola meal.

So canola meal appears to be 
a somewhat more effective protein 
supplement than soybean meal, 
possibly because it has more RUP 
with more of the essential amino acid 
methionine. However, farmers must 
adjust for composition differences 
when replacing part or all of the 
dietary soybean meal with canola 
meal. Table 2 shows mean nutrient 
contents of these meals from our 
second trial.

Because of its lower protein 
content, about 1.3 pounds of canola 
meal must be fed to replace 1 pound 
of soybean meal. This extra space 
in the ration will likely come at the 

expense of corn or other grain, slightly 
lowering energy density. Although 
canola meal has a little more digestible 
energy as oil, it is also substantially 
higher in fiber content, which will also 
dilute dietary net energy of lactation. 
When price is about equal per unit of 
crude protein, canola meal is a slightly 
better buy than soybean meal.

Summary
We compared feeding equal crude 

protein from different dietary sources 
in dairy cows fed typical Midwestern 
diets; several of these studies have 
directly compared canola meal to 
soybean meal. Milk yield was greater 
by about 2 pounds per day and protein 
yield by about 0.07 pounds per day 
– the protein equivalent of 2 pounds 
of milk – when canola meal replaced 
soybean meal. These responses 

occurred in three different trials and 
were observed on diets containing 
either 15 or 17 percent crude protein.

Supplementing with canola 
meal rather than soybean meal also 
increased dry matter intake by about 
0.8 pounds per day and reduced milk 
urea content and urinary nitrogen 
excretion, indicating improved 
protein efficiency. These findings 
were confirmed in literature reviews 
evaluating milk production response 
to canola meal and soybean meal. 
Because of its lower protein and 
greater fiber contents, dairy farmers 
will need to rebalance their rations 
when replacing dietary soybean meal 
with canola meal.  PD

Glen Broderick is with Broderick 
Nutrition & Research LLC. Email him 
at gbroderi@wisc.edu

  Supplementing with canola meal rather than soybean meal also increased 
dry matter intake by about 0.8 pounds per day and reduced milk urea content 

and urinary nitrogen excretion, indicating improved protein efficiency.  ”
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