Historical Trends in the Composition of Soybean,
Canola-Rape, and Flax Seeds Grown
in the United States and Canada

Sir:

Soybean (Glycine max L. Merr.), canola (Brassica napus L.),
and flax (Linum usitatissimum L.) are major oilseed crops
grown in the United States and Canada. We have studied his-
torical data sets of these three oilseed crops. These data sets
consist of protein and oil analysis from The Uniform Soybean
Tests (Northern and Southern Regions) that were conducted
from 1948 t01998; and a Historic Canola—Rape Seed and Flax
Seed Data Set (1956 to 1998) compiled by the Canadian
Grain Commission. The Uniform Soybean Test data are pub-
lished yearly and summarize the agronomic performance of
potential public cultivars in comparison to established culti-
vars at many locations between 25° and 50° N and 74° and
101° W. The Canola—Rape Seed and Flax Seed Data Set rep-
resents yearly means from growers’ surveys in the Canadian
provinces of Alberta, Saskatchewan, and Manitoba between
48° and 60° N and 85° and 115° W. These data were obtained
from crop bulletins that are published annually by the Cana-
dian Grain Commission. We noticed an interesting trend in
the yearly oil and protein concentrations within these data sets
and present them here for your information.

Figures 1A and 1B are plots of the yearly mean oil and pro-
tein concentrations from the Southern and Northern Region
Soybean Uniform Tests. We noticed that mean yearly oil or
protein concentrations in both tests were similarly influenced
from the previous year’s mean. Both protein and oil concentra-
tions would increase or decrease from their previous year’s val-
ues. The oil concentrations in both the Southern and Northern
Region Uniform Soybean Tests changed together (increased or
decreased together from their previous year’s values) in 36 of
the 50 yr. The protein concentrations of the Southern and
Northern Region Uniform Tests changed together from their
previous year’s values in 33 of the 50 yr. These trends indicated
that the yearly growing environment might similarly influence
the oil and protein concentrations of soybeans grown and eval-
uated in the United States and Canada.

These changes also were found in the yearly oil and pro-
tein concentration of canola-rape and flax grown in Canada
between 1956 and 1998. There was a comparable change in
oil concentration of canola—rape and flax from their previous
year’s values in 32 of the 42 yr and a comparable change in
protein concentration of canola—rape and flax from their pre-
vious year’s values in 38 of the 42 yr. Further, we compared
the oil-to-protein ratios (Fig. 2) of canola—rape and flax over
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FIG. 1. Yearly mean values for seed oil and protein concentration from

the Uniform Soybean Tests Southern Region and Uniform Soybean Tests

Northern Region. (A) Yearly oil means. (B) Yearly protein means.

the 43 yr and found there was only 1 yr (1975) when there was
not a comparable change from their previous year’s values. An
analysis of the protein-to-oil ratios for soybeans in the South-
ern and Northern Uniform Tests showed that in 27 of the 51
yr, there was a comparable change in the protein-to-oil ratios.
The question then is: What is affecting the oil and protein
in these seed crops? Market demand alters breeding objec-
tives for oil and protein for these two important seed compo-
nents. Some of the above observations may have been caused
by shifts in breeding objectives. However, we believe the data
indicate that the yearly growing environment affects the oil
and protein concentrations of soybeans grown in the Uniform
Tests and canola-rape and flax grown in Canada. Tempera-
ture is known to affect soybean oil concentration (1), and a
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FIG. 2. Yearly mean oil-to-protein ratios for canola-rape and flax seed
grown in Canada.

qualitative summary of the climatic effects on canola-rape
and flax quality has been published recently (2).

The decrease in soybean oil between 1977 and 1982 (Fig.
1A) coincides with an interdecadal cooling period in North
America (3). The increase of oil content between 1982 and
1983 coincides with the second-largest El Nifio (warm event)
of the 20th century (www.coaps.fsu.edu/lib/booklet). Like-
wise, the decrease in the oil-to-protein ratios in canola—rape
and flax (Fig. 2) between 1986 and 1989 coincides with back-
to-back El Nifio years followed by a La Nifia (cold event). El
Nifio and La Nifia can be considered two extremes of the trop-
ical Pacific atmosphere—ocean phenomenon known as El Nifio
Southern Oscillation (ENSO). Studies have shown that ENSO
affects the climate and therefore the yield of major crops in
North America (4-9) and other parts of the world (10-13).

The data indicate that the environment influences the year-
to-year concentration of oil and protein in three major oilseed
crops grown in the United States and Canada. The data also
indicate that these trends can last for a number of years and
extend over a large geographical area. To our knowledge, this
is the first time that major environmental weather phenomena
(ENSO) and also yearly weather patterns have been indicated
in influencing the year-to-year composition of seed crops.
These data also indicate that the year-to-year constituents in
other crops may be influenced similarly by year-to-year dif-
ferences in weather patterns. This information should be use-
ful to the agricultural community that produces and processes
these crops and will be useful to those that are trying to pre-
dict the effect of environment on seed composition.
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