AN

ROTATION EFFECT ON WHITE PEA BEANS AND SOYBEANS_

Doug Wilcox
MASC

t is generally agreed that crop

performance is influenced by the

crop rotation used. This phenomenon
is referred to as the “rotation effect.”
While the exact cause of the rotation
effect in a particular field may be
difficult to explain, it is most likely to
result from the impact of rotations on
the following: soil moisture and

period with soybean plantings in
Manitoba. Only rotations that occurred
in all years of the experience period are
presented. Analysis was limited to larger
fields because MASC does not track field
positions within quarter sections.
MASC records can be used to
determine the relative acreage of the
major stubble types at planting used
by crops. For example, over the period
analyzed, the top three stubble types at

between the best and worst stubble

was 455 Ibs per acre for navy beans

and 11 bushels per acre for soybeans.
Stubble types at planting that resulted
in the highest yields for navy beans
were potato, winter wheat, and navy
bean. The stubble types that resulted

in the highest yields for soybeans were
navy beans, feed wheat and soybean.
Although the basis of the rotational yield
benefit observed has not been studied,
all these crops are generally known

fertility, the buildup of diseases,
insects, toxic compounds and weeds,
soil erosion, pesticide rotation,
economic risk spread, and workload
balance. However, in recent years
technological innovations in
agriculture and economic pressures
have challenged the continuing need
to be concerned with the rotation
effect. To study whether the rotation
effect still occurs with pulse crops,
the Manitoba Agricultural Services
Corporation (MASC) analyzed

its database of producer records

for white pea (navy) beans and

Figure 1 - Influence of Previous Crop On
1700 Manitoba Navy Bean Yields
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for leaving high residual fertility in
their stubble for subsequent crops.
MASC records indicate the yield

of navy beans planted on irrigated
potato stubble was on average 15 per
. cent higher than navy beans planted
_ on navy bean stubble. Similarly, the
yield of soybeans planted on navy

- bean stubble was on average 14 per

~ cent higher than soybeans planted

. on soybean stubble. Additionally,
 MASC records revealed the
unexpected finding that rotating
navy beans and soybeans with

* cereals didn’t necessarily lead to

soybeans.

MASC offers production
insurance in Manitoba and has been
annually collecting information
from its clients on what crops are
planted on each field and their
yields. The acreage of annual crops
enrolled in production insurance
in Manitoba is over 85 per cent
— making the database a very
representative and useful reference
for studying field scale agricultural
practices. MASC has recently
utilized these records to determine
the average yields of navy beans
and soybean crops planted on various
stubble types at planting. A summary of
this analysis is graphed in Figure 1 (navy
beans) and Figure 2 (soybeans). Figure 1
summarizes the yield data reported to
MASC for the 10-year period of 1997
to 2006, from fields 120 acres in size or
larger throughout Manitoba. Figure 2
summarizes the yield data reported to
MASC for the 5-year period of 2001
to 2006, from fields 120 acres in size
or larger throughout Manitoba. The
shorter time period in Figure 2 is due to
a shorter significant acreage experience

Figure 2 - Influence of Previous Crop On
Manitoba Soybean Yields
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planting for navy beans were red spring
wheat (44 per cent of acres), navy beans
(10 per cent of acres), and oats (eight
per cent of acres). The top three stubble
types for soybeans were red spring
wheat (29 per cent of acres), oats (17 per
cent of acres), and canola (10 per cent
of acres). Soybeans planted on soybean
stubble occurred on eight per cent of
the acres over the period of study.
MASC records illustrate that the
stubble type can have a significant
influence on yields. During the period
studied, the difference in average yield

Average 22.8 buiac

. higher yields.

At the other extreme, MASC
records indicate the type of stubble
at planting that resulted in the
lowest yields for navy beans was
barley and for soybeans was flax.
The basis of the rotational yield
loss observed has not been studied.
MASC records indicate that over
the period of the study the yield
of navy beans planted on barley
stubble was on average 15 per cent
lower than navy beans planted on

navy bean stubble. The yield of
soybeans planted on flax stubble
was on average 29 per cent lower than
soybeans planted on soybean stubble.

In annual crop rotations, it is usually
recommended that producers avoid
plantitig fields with the same crop two or
more years in a row. It was determined
over the study period that when navy
beans were planted on navy bean
stubble, the average yield achieved was
two per cent higher than the provincial
average vield. Similarly when soybeans
were planted on soybean stubble, the
average yield achieved was three per cent

continued on page 20
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- continued from page 19

higher than the provincial average yield.
MASC records indicate that Manitoba
producers are not suffering any yield
loss when planting navy beans on navy
beans or soybeans on soybeans. That
does not mean that planting fields
with the same crop should now be a
recommended practice! These results are
from a survey of MASC records and not
from a scientific trial with standardized
treatments. Additionally, the basis of the
yield response has not been studied. The
lack of yield loss could be an artifact of
low risk fields being planted, or above
average management inputs being
applied, or some other confounding
variables.

MASC records demonstrate that
for navy beans and soybeans, the
rotation effect still exists and despite
current technological advances is worth
on-going consideration. Over the period
studied, field rotation differences in
Manitoba resulted in vield differences of
around 30 per cent for both navy beans
and soybeans. Pulse growers would be
wise to consider the rotation effect in
their crop planning. &
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