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Abstract

Fertilization of western Canadian prairie soils with micronutrient products has garnered
much interest since the mid 1980’s. Technological advances with respect to farm
mechanization, crop breeding programs, and the length of which prairie soils have been
farmed, have led to increased usage of minor element fertilizers. There is a number of
products available, each with specific attributes, which may influence product choice by
western Canadian farmers. Product performance is influenced by manufacturing process,
application methodology, and application rate. Performance is also influenced by soil
properties, cropping practice and history, and climate. Attributes important to product
efficacy are water solubility and distribution (within product composition and within
application method), and physical form of the product. As well, users of micronutrient
products may wish to question suppliers regarding raw materials used in production, and
the ultimate inclusion of some heavy metals in the product.

Material Qualities of Micronutrients

Specific qualities of micronutrient fertilizers may be segmented into raw materials used,
heavy metal content, and product solubility. Solubility of a final product may be
influenced by either the starting raw material, or during the manufacturing process.
Starting raw material choice greatly affects heavy metal content.

Micronutrients manufactured from primary raw materials tend to be “cleaner” products,
as opposed to those manufactured from secondary raw materials (Table 1). Manufacturers
may reduce production costs by using secondary materials, but, will incur additional
downstream costs, as they cleanse these materials of unwanted elements.
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Table 1. Raw material sources for micronutrient fertilizers.

Primary raw material
made directly from its origin to the end use product
example - Magnesium extracted from a brine well
(similar to the extraction of Muriate of Potash)

Secondary raw material
derived as a byproduct from a process that makes a
desired product - may generate a secondary material
that can be considered a waste product
examples - baghouse or flue dusts, sludges, tank
bottoms, spent acids, slag, copper or zinc pot skims

Some manufacturers start with relatively clean materials. Others start with secondary
waste products and remove unwanted elements; others may pass along certain heavy
metals to the final product. Choice of starting materials regulate the level of heavy metal
found in various micronutrient fertilizers. Long-term cumulative effects of various heavy
metals are uncertain, and it benefits the agricultural industry to minimize the soil loading
rates of these metals (Micronutrient Bureau, 1994).

Agri-Food and Agriculture Canada reviews micronutrient fertilizers for heavy metal
content, and calculates what may be termed a safe loading rate for soil - plant systems.
The application rate of the micronutrient product is multiplied by its heavy metal
concentration, and then extrapolated to a 45 year load rate. If this value exceeds the
acceptable level - the specific product is withheld from sale and application in Canada.

Table 2 provides an example of lead content, for some granular zinc fertilizer products.
Note the wide variation in lead content (related to raw material used), water solubility,
and actual zinc content. Water solubility increases plant availability of the metal, and the
mobility of relatively immobile micronutrient metals (Diamond, 1972). Zinc oxysulphate
(ZOS), zinc sulphate (ZNSUL), and zinc oxide (ZNO) are shown; pure oxides tend to be
of lower water solubility. Lead content varies among products, dependent upon starting
raw material.
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Table 2. Solubility and lead content of zinc fertilizers

Company Product Guarantee Actual Solubility Lead (ppm)

zos 40%
z o s  27%
ZN SUL 20%

zos 36%
z o s  20%

z o s  20%

z o s  18%

ZNO 36%

ZN SUL 35.5%

ZN SUL 35.5%

Micronutrient Products

38-42% 33-40%
27-35 % 50%
20-24 % 75%

26-38% 7-22% 400-1,700
15-20% 7-29% 200-3,300

21-24% .4-15%

18% .5%

30-34% .5- 5%

35.5% 95%

35.5% 90%

<500
<300
<150

18,000+

20,000+

600-900

<100

<100

Many micronutrient fertilizer products exist in the agricultural marketplace (Mortvedt,
1996). Growers choose between granular and liquid forms, soil and foliar application, and
specific method of soil applications. Responsiveness of crop, soil level of the metal in
question, general crop management, application method and product choice, and climatic
condition are some factors that influence potential crop response.

Products include: dry inorganic salts (sulphates, oxysulphates, oxides, carbonates,
chlorides and nitrates), dry or liquid chelated forms (synthetic and organic), and “fi-itted”
products (metal in a silicate matrix). As well as fit with a grower’s farming system,
important attributes are high water solubility and good soil distribution (Dowbenko,
1989).

Figure 1 (Mortvedt, 1992) shows the importance of water solubility in a zinc fertilizer.
Uptake of zinc is significantly greater as product solubility approaches, and exceeds 40%
water solubility.



Figure 1. The importance of water solubility in a zinc fertilizer.
Uptake of zinc is significantly greater as product solubility

approaches, and exceeds 40% water solubility (Mortvedt, 1992).
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However, some products do not produce acceptable plant response at any reasonable rate.
Lesser water soluble products perform somewhat better under reduced soil pH.

Research sponsored by Agrium in 1997 (Amrani et al. 1997) shows the effect of varying
water solubility, interaction of product application rate, and soil pH (Figure 2 and 3). Low
water soluble products may be effective at increased application rates.
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Growers choose a product based on “fit” with farming system, along with predetermined
need/expectation of a response to the metal fertilizer. Once it is determined that a
response is likely, growers should choose a product with superior agronomic and
environmental attributes.
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