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Sulphur: Wheat Production and
Characteristics for End User
Wesley Haun, Agronomist

Wheat is a cool season crop grown in most states within the United States, and
western provinces in Canada. It is widely adapted and produced in several countries
around the world. The type of wheat produced varies with regions in the United
States, Canada, and throughout the world. There are six classes of wheat, divided
into two groups:
WINTER WHEAT
1) Hard Red Winter
2) Soft Red Winter
3) Hard White Winter

SPRING WHEAT
1) Hard Red Spring
2) Hard White Spring
3) Soft White Spring
4) Durum

Hard Red Winter Wheat is used predominately for bread and all-purpose flour.
Approximately 40% of production is in the Great Plains region of United States.
Soft Red Winter Wheat is used to make pastries, flat breads, and crackers. It is grown
east of the Mississippi River and is approximately 20% of total wheat production.
Hard Red Spring Wheat has very good bread-baking characteristics due to its high
protein content (13-16%). It is produced in the Dakotas, Montana, Minnesota, and
California and comprises approximately 20% of total wheat production in United
States. It is the primary wheat produced in Canada.
Hard White Spring Wheat is used in yeast breads, tortillas, and oriental noodles.
Soft White Spring Wheat is used for baking same products as soft red wheat and
is grown in the Pacific Northwest, Michigan, New York, and California. It tends to
have lower protein content and greater yield potential.
Durum Wheat has a protein content of 12-16% and is good for pasta, macaroni,
and spaghetti. It is grown predominately in North Dakota and to lesser extent in
Montana and California. The southern regions of Alberta and Saskatchewan have
suitable climate for durum wheat production (Beuerlein, 2001).
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WHEAT PHYSIOLOGY
AND NUTRIENT UPTAKE
Approximately 60% of wheat production in United States is winter wheat. “Some
benefits to winter wheat are higher yield potential, more efficient use of labor
and machinery as it is planted and harvested during periods of few competing
field activities, greater profitability as it requires less inputs than spring wheat,
and establishment of cover to reduce wind and water erosion” (Wiersma et al.
2012). Winter wheat is different from spring wheat physiologically as it requires a
vernalization period to activate reproductive growth process. Although, winter wheat
may have greater yield potential, all wheat varieties require ample supply of plant
available nutrients. Fertilization and maintaining optimum soil pH are critical wheat
management practices. “A properly managed soil fertility program can improve yield
and quality more than any other single management practice” (Harris, 2013).
During early growth stages vegetative shoots (tillers) emerge from buds at crown
of wheat plants. Multiple tillers are desirable as each tiller will develop a seed head.
Therefore, more tillers per plant contribute to greater yield potential. Adequate plant
available nutrients in the root zone are critical to tiller development and growth.
General N application rates are 80 – 120 lbs./ac. Regional adjustments need to be
considered and credit provided for previous legume crops and manure applications.
Approximately 65% of total phosphorus (P) and 90% of total potassium (K) uptake
occurs before the boot stage. These nutrients should normally be applied before
planting
(Harris, 2013).
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The 4th major nutrient is sulphur. It is a primary component
of the amino acids methionine, cysteine, and several
coenzymes. Sulphur is an important factor in bread-making
quality including protein, loaf volume, and texture (Munier
et al., 2006). Figure 1.0 shows grain protein concentration
increased an average of 0.2% when late season N was
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SULPHUR DEFICIENCY IN WHEAT
Coarse textured soils tend to have low sulphur levels, but
medium texture soils with moderate organic matter content
have become more prevalent with low plant available
sulphur . No-till systems and field with heavy crop residue
are also thought to increase the chance of S deficiency.
If a S deficiency is misdiagnosed as a N deficiency the
application of fertilizer N will make the S deficiency worse,
therefore tissue sampling is recommended to positively
identify the limiting nutrient

(Camberato & Casteel, 2010). Sulphur is not mobile within
the plant and when a deficiency occurs, it results in a
general yellowing of youngest plant tissue which is in the
top of the plant. Photo 2.0 has sulphur deficient wheat
that received 100 lbs./ac. nitrogen and no sulphur in center.
Wheat on both sides received 100 lbs./ac nitrogen and 30
lbs./ac. sulphur.

Photo 2.0
Sulphur deficient wheat surrounded by wheat that responded with 30 lbs./ac S.
(Photo: Purdue University)
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NUTRIENT MANAGEMENT
Nitrogen and S metabolism influence each other. Wheat takes up approximately 0.25 pounds of S per bushel per acre.
Therefore, S application rate should be based on anticipated yield. Typical application rates are 15 – 40 lbs./ac. TIGER 90CR®
or 16 – 42 lbs./ac TIGER XP™. Oftentimes S recommendations for wheat include the sulphate form as wheat is a cool season
crop and much of its growth occurs prior to soil temperature rising above 65oF. Soil microbial activity increases significantly
as the soil temperature rises above 65oF. Soil temperature and moisture enhance the microbial activity. Sulphur bentonite
products will provide sufficient sulphate-S for wheat when the 4R strategy is utilized in application management (Figure 2.0).
The source has been determined; selecting the right rate with right timing of product placement provides greatest potential
S benefit to the crop. Both TIGER 90CR and TIGER XP should be applied prior to planting wheat. Another option would be to
apply these products prior to planting the crop before wheat. For example, if the wheat will be planted following soybeans
either product can be applied prior to planting the soybeans.

Yield (bu/ac)

Yield (bu/ac)

Generally, micronutrient additions are not
required for wheat. Exceptions include alkaline
soils and organic soils. Two micronutrients that
tend to be deficient in soils with high pH are
74
74
zinc (Zn) and manganese (Mn). Application
73
rates for both products are function of the soil
72
test levels and soil pH. Lower soil test levels and
71
higher soil pH require greater amounts of added
nutrients. Additional Zn requirements could be
70
1 – 6 lbs./ac. of actual Zn and Mn rates of 2 –
69
69
10 lbs./ac. These requirements could be fulfilled
68
with TIGER Micronutrients® Zn 18% at 6 – 35
67
lbs./ac. and TIGER Micronutrients® Mn 15% at
15 – 67 lbs./ac. Both products provide required
66
®
micronutrients and sulphur. Same application
Control
TIGER
90CR30 30
lbs/ac
Control
Tiger
90CR
lbs/ac
management can be employed with these

response to sulphur bentonite.
Figure Figure
2.0 2.0 Wheat
micronutrient products as described earlier
Wheat response
to sulphur
bentonite.TIGER-SUL
& Arise Research & Development
TIGER-SUL
& Arise
Research & Development
for TIGER 90CR and TIGER XP. They should be
applied prior to planting wheat. The sulphur
oxidation process is gradual throughout the
References:
and
Generally,
micronutrient additions are not required for wheat. Exceptions include alkaline soilsgrowing
season. As the sulphur is oxidized the
Beuerlein, J. 2001. Classes and Uses of Wheat. Fact Sheet AGF-146-01. Ohio State
organicUniversity
soils. Two
micronutrients
that
tend
to
be
deficient
in
soils
with
high
pH
are
zinc
(Zn)
and
Extension.
micronutrient oxide is acidulated and converted
manganese
(Mn). J.Application
rates2010.
for both
products
function
of the
soil test
and soil
Camberato,
and S. Casteel.
“Keep
an Eye are
Open
for Sulfur
Deficiency
in levels
Wheat”
topH.
the sulphate form available for plant uptake.
Fertility
Purdue
Lower in
soilSoil
test
levelsUpdate.
and higher
soil University
pH requireExtension.
greater amounts of added nutrients. Additional
Zn
The gradual micronutrient conversion minimizes
Harris, G.
2013.
Fertilization
and Zn
Liming”
in Southern
requirements
could
be“Wheat
1 – 6 lbs./ac.
of actual
and Mn
rates of 2Small
– 10 Grains
lbs./ac.Resource
These requirements
chemical fixation in the soil of the Zn and Mn.
Management
Handbook.
Bulletin 1190. University
Extension.
could be
fulfilled with
TIGER Micronutrients®
Zn 18% atof6Georgia
– 35 lbs./ac.
and TIGER Micronutrients®
Mn control release characteristics provide
These
et al. 2006.
of Small
Grains”
in Small Grain and
Production
Manual
15% atMunier,
15 – 67D.lbs./ac.
Both “Fertilization
products provide
required
micronutrients
sulphur.
Same application
TIGER-SUL Products a unique fit into the 4R
Part 4. Publication 8167. University of California-Davis ANR.
management can be employed with these micronutrient products as described earlier for TIGER
90CRnutrient management practices of right
best
Thomason, W.E., C.A. Griffey, and S.B. Phillips. 2008. “Nitrogen and Sulfur Fertilization
and TIGER XP. They should be applied prior to planting wheat. The sulphur oxidation process is
gradual
source, right rate, right place, and right time.
for Improved Bread Wheat Quality in Humid Environments” in Better Crops with Plant
throughout
season. As the sulphur is oxidized the micronutrient oxide is acidulated and
Food. the
92:1growing
pp 10-11.
converted
to
the
sulphate
form Winter
available
for plant
uptake. University
The gradual
micronutrient
conversion
Wiersma, J.J., et al. 2012.
Wheat
in Minnesota.
of Minnesota
Extension.
minimizes chemical fixation in the soil of the Zn and Mn. These control release characteristics provide
TIGER-SUL Products a unique fit into the 4R best nutrient management practices of right source, right
rate, right place, and right time.

References:
Beuerlein, J. 2001. Classes and Uses of Wheat. Fact Sheet AGF-146-01. Ohio State University Extension.
TS5637 Copyright© TigerSul. 2015. All Rights Reserved.

Camberato, J. and S. Casteel. 2010. “Keep an Eye Open for Sulfur Deficiency in Wheat” in Soil Fertility

