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INTRODUCTION

The purpose of this paper is not to provide a detailed dissertation on the factors affecting
canola yield. The reader is referred to a provincial brochures, Canola Council Reports
and other references (e.g, Tisdale et al., 1985) for this purpose. Rather, an attempt is
made here to put in perspective the fertility factors which may have adversely affected
canola yields in Saskatchewan over the period of 1994 to 1996.

NUTRIENT REMOVAL

General estimates of the amount of nutrients removed by canola are compared to those of
other common crops in Saskatchewan, i.e., hard red spring wheat, barley, flax, peas and
lentils in Figures 1 through to 6. Canola probably represents the most demanding crop in
comparison to other common crops grown on the prairies as far as macronutrient uptake
is concerned.

Figure 1. Nitrogen removal by common
crops.
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Figure 2. Phosphorus removal by common
crops.
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Figure 3. Potassium removal by common
crops.
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Figure 4. Sulphur removal by common
crops.

Figure 5. Copper removal by common crops. Figure 6. Iron removal by common crops.

Thus, 35 bushels of canola per acre will remove approximately 45 percent more nitrogen, 110

percent more phosphorus, 50 percent more

bushels of hard red spring wheat per acre;

percent more phosphorus, 15 percent more

bushels of barley.

potassium and 175 percent more sulphur than 35

also, approximately 20 percent more nitrogen, 55
potassium and 110 percent more sulphur than 70
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Acres seeded to canola almost doubled over the same period from 3.45M in 1991 to 6.6M in

1994 with a drop to 6.2M acres in 1995 (Figure 10). The proportion of the total area sown to

canola that was occupied by Brown and Dark Brown soils increased from approximately 15% in

1991 to 36% in 1995 (Figure 10).
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Figure 10. Area in Saskatchewan sown to canola for the period of 1991 to 1995.

It would appear from the average yields shown in Figure 9 that the complaint of low canola

yields was both in relation to the potential yields based on the growing season precipitation as

well as in comparison to historical data. Even so, it remains amazing that only a very small

percentage of farmers who intended to seed canola in 1995 and 1996 proceeded with assessing

the nutrient status of their soils (Figures 11 and 12). As a matter of fact the choice of crop did

not appear to be an issue in determining the proportion of the fields that were soil tested either in

1995 (fall of 1994 and spring of 1995) or 1996 (fall of 1995 and spring of 1996). With only

approximately 9 in 100 fields tested, nutrient deficiencies and imbalances obviously could not be

identified and eventually corrected. Although soil testing databases may be considered a biased

sample of the provincial soils, the large size of the sample itself (e.g., 31,388 records in 1995

and 30,933 records in 1996) allows for a fairly accurate assessment of the total population.

Based on conventional statistics and assuming that the sample is indeed random and

representative, average trends derived for the province from the soil testing databases in 1995

and 1996 could be considered accurate within 0.5 percent of the true mean, 19 out of 20 times.

This, of course would not be the case for micronutrients, for which the sample is both biased, as

it is targeted to areas or fields where a problem might occur, and small. However,

micronutrients are not considered to be a major source of canola yield loss in Saskatchewan soils

especially since only copper appears to be a problem in certain soil types and responses of canola
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to copper tend to be limited. From a macronunient point of view, however, both nutrient
deficiencies as well as interactions between nutrients can significantly influence canola yields.
Almost 80 percent of the soil samples tested in the fall of 1995 and spring of 1996 were deficient

Figure 11. Statistics on fertility assessment of
soils intended to be seeded to
canola and wheat in the province
of Saskatchewan in 1995.

Figure 12. Statistics on fertility assessment of
soils intended to be seeded to
canola and wheat in the province
of Saskatchewan in 1996.

or marginal in soil nitrogen levels, which would require that nitrogen fertilizer are applied at an
approximate average rate of 90 lb N/acre for deficient soils and 40 lb N/acre for marginal soils in

order to obtain optimum yields. If, for a moment, we assumed the same distribution of nitrogen in
soils seeded to canola in 1996, 2M acres would have been deficient and 1M acres marginal This
would have required 80,000 tonnes of fertilizer nitrogen applied to deficient soils and 18,000
tonnes to the marginal soils. This would represent close to one quarter of the liftings of nitrogen
in the province of Saskatchewan (CFI Committee report to 1996 Soil Fertility Sub-Council).
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Similarly, approximately 25 percent of Saskatchewan soils were deficient in Sulphur and 15
percent contained sulphur levels in the marginal range. This would have meant an approximate
average sulphur fertilizer rate of 20 lb S/acre on deficient soils and 10 lb/acre on marginal soils, or
at total of 13,000 tonnes of sulphur, which would have consumed approximately 75 percent of the
liftings of sulphur in Saskatchewan. Optimum fertilization of nitrogen and sulphur for canola
would also require that there is also an optimum balance between these two nutrients in the soil.
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Janzen and Bettany (1984) concluded from their growth chamber study that the optimum ratio

was 7: 1. Although there is no conclusive evidence as to whether this ratio describes the required

balance between nitrogen and sulphur in soils in order to obtain optimum canola yields in the field,

it is generally shown that very narrow N:S ratios tend to result in canola crops with vigorously

growing vegetative parts but significantly reduced seed yields. Conversely, very wide N:S ratios

almost inadvertently result both in relatively poor growth and virtually no seed yield.
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Figure 13. Nitrogen status of Saskatchewan Figure 14. Sulphur status of Saskatchewan
soils based on fall 1995 - spring
1996 soil tests.

soils based on fall 1995 - spring
1996 soil tests.

Assessment of the soil testing database from Enviro-Test Laboratories for samples submitted in

the fall of 1995 and spring of 1996 on the assumption that the optimum N:S ratio in the soil

should be between 5: 1 and 7:1, resulted in approximately 60% of the soil samples containing

nitrogen and sulphur levels “out-of-balance” (Figure 15).

The assessment of the nitrogen and sulphur status of soils is also complicated by the extremely

high spatial variability of both nutrients and more especially so of sulphur. Further, N:S

imbalances can also arise even when the crop has been provided with the appropriate ratio of N:S

fertilizer if the form of fertilizer, especially that of sulphur, is not appropriate. Generally,

elemental sulphur sources are not effective in the year of application, especially when they are

placed in the soil.

Plant tissue testing to assess nutrient imbalances is a relatively new tool in Saskatchewan. The

databases are very limited and there is no consensus as to which N:S ratio would be critical for

optimum canola yields. Karamanos (1988) observed that the optimum ratio of N:S in canola

tissue at flowering ranged between 5: 1 and 8: 1. Qualitatively, plant tissue tests from Enviro-Test
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Laboratories in 1996 tended to agree, although optimum ratios appeared to be between 4:1 and
9:1 (Figure 16). This is an area where further research is required.
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Figure 15. N:S ratio of Saskatchewan soils Figure 16. N:S ratio of canola plants tested
based on
soil tests.

CONCLUSIONS

-fall 1995 - spring 1996 during the g r o w i n g  season in
Saskatchewan .

Reduced canola yields in Saskatchewan over the last two to three years are a result of a number
of factors including fertility. When fertility does become the dominant factor, there are three
major causes of reduced canola yield, namely,

1. Improper fertilization rates both for nitrogen and sulphur.
2. Improper balance between nitrogen and sulphur.

3. Improper fertilizer products.
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