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The following fertilizer guidelines are based on Uni-
versity of Idaho research that relates the yield response of
irrigated winter barley to soil test N and applied nitrogen
fertilizer. Guidelines for other nutrients are extrapolated
from research on other winter small grains. The sug-
gested fertilizer rates are designed to produce above
average yields if other factors of production are not
limiting. Thus, these fertilizer recommendations assume
good management practices and no other limitations to
production.

The suggested fertilizer rates also assume that soil
samples are properly taken and processed, and that they
represent the area to be fertilized. Many fields have
appreciable variation in residual nutrient soil test levels
or productivity. Areas within fields that differ signifi-
cantly in residual fertility or productivity should be
sampled and treated separately if the areas are large
enough that application rates can be conveniently ad-
justed and the fertilizers cost effectively applied. Accu-
rate crop history information is also essential for making
appropriate fertilizer recommendations.

Nitrogen (N)
Adequate N is necessary for maximum economic

production of irrigated winter barley. Nitrogen is usually
the greatest fertilizer expense for winter barley in Idaho.
The amount of N required depends on many factors that
influence irrigated winter barley production and quality.
Yield potential and available N from all sources (soil test,
previous crop, and mineralizable N) should be consid-
ered when determining N fertilizer rates to use.

Total N Requirements Based on Potential
Yield



Available Nitrogen
Available N in the soil includes mineralizable N (re-

leased from organic matter during the growing season),
inorganic N as nitrate (NO
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ammonium to nitrate. Lower temperatures also reduce
the microbial activity that is responsible for the immobi-
lization of applied N. Late fall, split, or spring applied N
is also recommended when residues from previous grain
or mature corn crops are returned to the soil in early fall.

Nitrogen Impact on Lodging
Winter barley lacks the straw strength commonly

found in irrigated winter wheat. The poor straw strength
makes irrigated winter barley especially susceptible to
lodging at near optimum to high available N levels.
Lodging can reduce both grain yield and quality, as well
as increase harvest costs. The yield response to available
N is seriously limited in the event of lodging.

Varieties differ in straw strength, plant height, and
their susceptibility to lodging. If lodging is a concern, use
winter barley varieties that are the least susceptible to
lodging. For descriptions of varieties and their suscepti-
bility to lodging, refer to Progress Report 311, 1997
Certified Seed Selection Guide for Public Varieties of
Winter Wheat and Winter Barley, or the most recent
guide available.

Ethephon (Cerone®) is a growth regulator commonly
used to shorten small grains and to stiffen straw. It can
significantly reduce the incidence and severity of lodging
in winter barley. Field trials in western Idaho indicated
that the use of Cerone® increased yield under high N
conditions from 14 to 26 bushels per acre in areas suscep-
tible to lodging. Growers should consider using this
growth regulator for soils with nearly optimum to high
available N, particularly if lodging has historically been
a problem in their location.

Phosphorus (P)
Phosphorus deficient winter barley appears stunted

but may not otherwise exhibit obvious symptoms. Winter
barley grown in rotation with P fertilized crops such as
potatoes, onions, or sugarbeets will often not need addi-
tional fertilizer P.

Although winter barley requires little phosphorus com-
pared to other crops, minimum soil levels are necessary
for maximum production. Winter barley is less cold
tolerant than winter wheat and adequate P is necessary for
winter hardiness.

Soil tests can indicate whether soils require P fertiliza-
tion for maximum winter barley production. Soil samples
are collected from the first foot of soil before planting.
Lime content of soil interacts with fertilizer P to reduce
its effectiveness. Fertilizer P rates should be increased as
soil lime increases. Table 5 gives phosphorus fertilizer
rates based on the soil test P level and lime content.

Manures can vary appreciably depending on the ani-
mal, how the manure is processed, and the kind and extent
of bedding material. For the most accurate estimate of
fertilizer equivalent values, the manure should be ana-
lyzed for its nutrient content. For more detailed informa-
tion on animal manures and their nutrient contributions to
soils refer to PNW Bulletin 239, How to Calculate Ma-
nure Application Rates in the Pacific Northwest.

Calculation of N Application Rates
To calculate the fertilizer N application rate, four or

five values must be estimated: (1) total N needed to
produce a given yield, (2) mineralized N, (3) inorganic N
(NO

3
 + NH

4
) as measured by the soil test, (4) previous

crop/residue management, and (5) manuring practice. A
sample calculation is provided in Table 4. This example
assumes an expected yield of 140 bushels per acre, 45
pounds N per acre mineralized from soil organic matter,
soil test inorganic N measuring 92 pounds per acre, a
previous crop of corn taken as silage, and no manures
applied.

In research trials, irrigated winter barley required from
180 to 220 pounds per acre of fertilizer N plus soil NO
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Table 5. Recommended phosphorus fertilizer rates (lb P2O5
per acre)1 based on soil test P and lime content.

Soil test P2 Lime content3 (%)

0 to 12 inches 0 5 10 15

(ppm) ––––––––– (lb P2O5 per acre)
 –––––––

0 160 200 240 280
5 100 140 180 220

10 40 80 120 160
15 0 20 60 100
20 0 0 0 40
25 0 0 0  0

1To convert P from the oxide (P2O5) to the elemental form
(P), multiply by 0.43.
2NaHCO3 extraction (sodium bicarbonate).
3Lime content is measured as calcium carbonate equivalent.

 Effective methods of application include broadcast-
ing at plowdown, broadcasting and incorporating during
seedbed preparation, or drill banding low rates of P with
the seed. Drill banding may reduce the amount of fertil-
izer required. Drill banding high rates of P with the seed,
especially ammonium phosphate fertilizers, can cause
seedling damage. For more detailed discussion of band-
ing, refer to PNW 283, Fertilizer Band Location for
Cereal Root Access.

Potassium (K)
Winter barley has a lower requirement for K than

sugarbeets, corn, or potatoes. Potassium deficiency in
southern Idaho winter barley is relatively rare compared
to N and P deficiency. Application of K should not be
necessary if winter barley is rotated with other annual
crops that receive fertilizer K.

Soil test K can be a useful indicator of the need for K.
Table 6 gives K rates based on the K soil test. Fertilizer
K should be plowed down or incorporated during seed-
bed preparation.

Table 6. Recommended potassium fertilizer rates (lb K2O
per acre) for winter barley based on soil test K.

K soil test1 Potassium rates

0 to 12 inches

(ppm) (lb K20 per acre)
2

25 160
50 80
75 0

1NaHCO3 extraction.
2To convert from the oxide (K20) to the elemental form (K)
multiply by 0.84.

Sulfur (S)
Sulfur requirements for winter barley will vary by soil

texture, previously incorporated crop residues, leaching
losses, S content of the irrigation water, and the S soil test.
The S soil test in the first foot of soil is less reliable than
soil tests for other macronutrients.

Sulfur in the first foot of soil is easily leached to lower
depths but, unlike other mobile nutrients such as NO

3
-N,

it may precipitate with calcium to form gypsum. Precipi-
tated gypsum prevents further leaching of S and serves as
a reservoir of S for deeper winter barley roots. Conse-
quently, soils should be tested for S to a depth of two feet,
similar to N.

Accordingly, soil that tests low in S near the surface
(less than 8 ppm SO

4
-S in the first foot of soil) may be

temporarily deficient in S until root growth extends
deeper into the profile. Severe S shortages early in the
season can reduce tillering and limit yield. Severe short-
ages are indicated by the yellowing of new leaves while
older lower leaves retain their green color. Under the
most severe conditions, upper leaves may actually be-
come white. Normally, barley will withstand the less
severe shortages with little if any yield loss. If preplant
soil test S is low to a depth of two feet, 20 to 40 lb of S per
acre should be applied.

In many areas, the S content of the irrigation water is
high enough to satisfy the S requirements of winter
barley. Winter barley irrigated with Snake River water or
waters consisting of significant runoff from other fields
should not experience S shortages.

Plant analysis can be useful in confirming a sulfur
deficiency. The ratio of N to S in whole plants should not
exceed 17:1. Ratios above 17:1 indicate a shortage of S.

Most sources of preplant applied S are effective in
supplying S to winter barley. To address S shortages with
spring topdressings, use fertilizers containing readily
available S such as gypsum.

Micronutrients
(Fe, Mn, Zn, Cu, B)

Winter barley growth response to micronutrients has
generally not been observed in irrigated southern Idaho
soils. Even in severely scraped or eroded soils, other
nutrients tend to be more limiting to yield than micronu-
trients. Applications of micronutrients are generally not
recommended unless need is indicated by a reliable soil
or plant tissue test.
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