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The following fertilizer guidelines are based on rela-
tionships developed through soil test and crop yield
response data. The data bank used in this research was
compiled by the University of Idaho and Washington
State University. The fertilizer rates suggested are
based on research results and are designed to produce
above average yields if other factors, such as pests, soil
moisture, planting date, stand, etc., are not limiting
production. Thus, this fertilizer guide assumes good
management.

The suggested fertilizer rates will be accurate for
your field provided: (1) the soil samples are properly
taken and are representative of the area to be fertilized;
and (2) the crop history information supplied is com-
plete and accurate. To assist in obtaining a good soil
sample, refer to University of Idaho CIS No. 162, Soil
Sampling.

Nitrogen

Nitrogen (N) rates for barley depend upon the pre-
vious fertilizer applications, type of soil, soil organic
matter, soil depth, length of growing season, pest con-
trol and other management practices.

Nitrogen fertilizer needed for optimum production
depends on (1) whether the barley is to be used for
malting or feed grain and (2) whether the barley is
spring or fall planted. If growing barley for malting,
lower N rates arerecommended to produce barley with
low protein necessary for malting purposes.

The amount of N fertilizer also depends on:
1. The variety and its potential yield in your location;

2. Potential yield or average yield obtained from field
in past years;

*For N fertilizer recommendations on malting barley, a
publication on recommendations for Northern Idaho Fer-
| tilizer Guide for Malting Barley, is expected to be available
| in 1986.
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3. The amount of usable N in the soil profile. This in-
cludes mineralizable N (released from the organic
matter during the growing season) and inorganic N
in the form of nitrates (NO;~) and ammonium
(NH,*).

4. Total annual precipitation and other climatic fac-
tors;

5. Density of plant stand.

In areas of low precipitation (16 inches or less an-
nually), soil moisture in the profile should be deter-
mined to adjust N fertilizer rates. In these low moisture
areas and in areas with shallow soils (2 to 3 feet maxi-
mum depth), the recommended N fertilizer rate should
be adjusted to fit available soil moisture.

Total N Needed Based
On Potential Yield

Estimates of N fertilizer needed to produce a crop of
feed barley require knowledge of the potential yield for
the field for which the fertilizer recommendation is
being made. This potential yield should be the long-
term average for the selected field. Based on the poten-
tial yield, the amount of N needed can be calculated
assuming 4 pounds N per acre are required to produce
100 pounds feed barley with optimum protein content
(Table 1). This factor has been derived through re-
search conducted in northern Idaho and eastern Wash-
ington.

Table 1. Nitrogen required to produce feed barley crop based on
potential yield.

Potential barley yield (Ib per acre)*
2,000 2,500 3,000 3,500 4,000
(Ib N/acre)**

Spring barley 70 90 110 125 140
Winter barley 80 100 120 140 160

*Potential yield of feed barley produced on a given field in northern
Idaho for which fertilizer recommendation is being made.
**Research has shown that 4 pounds N per acre is needed to pro-
duce each 100 pounds of barley.




Once the total amount of N needed to produce a feed
barley crop is known, a simple equation can be used to
determine the amount of fertilizer N to be applied to
meet this need. This equation requires the following
inputs:

total N &

needed mineral- soil fertil-
based on - | izable N + test N =izer N
potential | (Table 2) (Table3) | needed
yield

(Table 1)

Mineralizable Nitrogen

Soils vary in their capacity to release N from the
organic matter during the growing season. Since this is
a factor in determining the amount of fertilizer N re-
quired to produce a barley crop, an estimation of min-
eralizable N must be made. The rate or amount of N
released is dependent on such factors as the amount of
organic matter, soil erosion, available soil moisture
and soil temperature.

Five different levels of mineralizable N release are
used for northern Idaho soils (Table 2). Low mineral-
izable N release rates are found on severely eroded soils
and soils with relatively low organic matter content.
Eroded knobs or hilltops and cut-over timberland soils
usually mineralize low amounts of N.

Soils having high N release rates are those with rela-
tively high organic matter contents. These soils include
the Palouse and other similar grassland soils that have
not been badly eroded.

Nitrogen Soil Test

An N soil test evaluates inorganic N carryover from
previously fertilized crops. Soil samples taken for de-
termination of N soil test should represent the effective
root depth of the crop since NO;-N is mobile in the
soil, and barley is capable of removing N to a depth of 4
feet.

Table 2. Mineralizable nitrogen release rates for northern idaho soils.

Soil test values include both NO;-N and NH,-N.
The NH“-N levels in soils are usually low and may be
omitted. To convert soil test NO;-N and NH,-N
values to pounds N per acre, add the N soil test values
(ppm) for each foot increment of sampling depth and
multiply by four (Table 3).

Calculation of Nitrogen Needed

Using the equation and the necessary data, the fol-
lowing work sheet can be used to calculate the N ferti-
lizer needed:

Total N required based

on potential yield (Table 1)

Minus mineralizable N (Table 2) -

Minus soiltest N (1b/acre) (Table3) -

N fertilizer required (Ib/acre) St o

With a potential yield of 3,000 pounds per acre of
winter barley, 2.5 percent organic matter (medium
level of mineralizable N) and soil test values from the
example in Table 3:

Total N needed (Table 1) 120
Minus mineralizable N (Table 2) - 40
Minus soil test N (Table 3) ~ 56
N fertilizer required (Ib/acre) 24

A total of 24 pounds of fertilizer N is needed to pro-
duce the barley crop at the given potential yield. (Note:
Add 15 pounds available N for each ton of straw (20
bushels grain) or nonlegume residue incorporated into
the soil up to 50 pounds N per acre. Remember that |
ton of residue is produced for each 20 bushels of wheat
or 1,400 pounds of barley grain produced.)

Estimate Based on Previous Crop

You also may estimate the amount of N fertilizer
required for feed barley on the basis of the previous
crop. The values in Table 4 are generalized recommen-

Organic matier content

Severely eroded less than 2% 2to 3% 3 to 4% more than 4%
Release level low moderately low medium moderately high high
Pounds N released 20 30 40 50 60

Table 3. Example of calculation to convert N soil test results (ppm)
to pounds N per acre. Ammonium (NH,-N) is usually low
and is often not included in soil test analysis.

Soil test reads

Table 4. Estimated nitrogen fertilizer requirements for spring or
winter feed barley crops based on previous crop.

Estimated nitrogen
fertilizer to apply

Typeof Potential yield (Ib/acre)

Depth NO,-N NH,-N Total Total N* Previous crop barley 2,000 3,000 4,000
(inches) (ppm) (ppm) (ppm) (Ib/acre) Grain (residue returned) Spring 30t050* 50t070 70t090
0to 12 2 1 3 12 Winter 35to55 55t075 75t095
12to 24 3 2 5 15 Grain (residue removed), Spring 20t030 30t040 40to50
24 to 36 5 1 6 18 peas, lentils, fallow Winter 20to35 35t045 45t055
36 to 48 (include if available) o e Alfalfa or green manure  Spring 0t020 20t030 30to45
Total 10 4 14 56 crop Winter 0to20 20to35 35t050

*ppm x4 = |b/acre.

*A range in values is given to allow for mineralizable N.




dations based on field experiments and observations of
production following the various crops. Note, how-
ever, that N recommendations based on the previous
crop are not as accurate as arecommendation based on
a good soil test.

Phosphorus

Barley has a relatively low phosphorus (P) demand,
but it is important that a minimum amount be available
for use by the plant (Table 5). Thus, if the soil level of P
is low, a response can be obtained from applied P.

Phosphorus should be either banded or incorpor-
ated into the seedbed before or at planting. Broadcast-
plowdown, broadcast-seedbed incorporated or drill-
banding are all commonly used methods of applica-
tion. Drill-banded P is usually the most efficient appli-
cation method allowing placement with, below or to
the side of the seed. The choice of application methods
usually depends on convenience to the grower.

Table 5. Phosphorus fertilizer recommendations based on soil test.

Soil test* Apply
(0to 12inches) (Ib/acre)

(ppm P) (P205) (B
Oto2 60 26
2to 4 40 18
over 4 0 0

*Sodium acetate extractable P
**P,Os x 0.44 = P or P x 2.29 = P,0,

Potassium

Barley has a relatively low demand for potassium
(K). Few soil samples have soil test values low enough
to warrant the use of K fertilizer. These are usually
eroded areas of hilltops and/or clay knobs. Apply K
fertilizer as needed according to soil test (Table 6).

When applied, K should be incorporated into the
seedbed before or at planting. Broadcast-plowdown,
broadcast-seedbed incorporation or drill-banding are
all effective methods of application. Drill-banded fer-
tilizer can be placed with or below the seed or to the
side of the seed. When applied with the seed, the total
of N plus K (as K,0) should not exceed a maximum of
25 pounds per acre. The choice of application methods
depends upon which is the most convenient to the
grower.

Table 6. Potassium fertilizer recommendations based on soil test.

Soil test* Apply
(0to 12inches) (Ib/acre)
(ppm K) (K;0) (K)**
0 to 35 80 66
35t0 75 60 50
over 75 0 0

*Sodium acetate extractable K
**K,0 x 0.83 = K or K x 1.20 = K,0

Sulfur

Sulfur (S) requirements for barley are influenced by
soil texture, soil organic matter content, previous crop
and fertilizer history. A soil sample testing less than 10
ppm SO,-S should receive 20 pounds S per acre. Use
of elemental sulfur should be avoided. Sulfur defi-
ciency appears as a yellowing of the plant early in the
growing season and is visually impossible to distin-
guish from an N deficiency.

Micronutrients and Lime

Barley responses to micronutrients have not been
observed in northern Idaho. If you are in doubt, have
the soil tested and consult your local Extension county
agricultural agent.

Lime applications on highly acid soils (less than pH
5.2) should be tried on an experimental basis to deter-
mine if an economical response is derived. When need-
ed, lime should be applied at a rate of 1 to 2 tons per
acre and mixed well into the soil.

General Comments

1. Weeds, insects and diseases can influence the
effectiveness of a fertilizer program and reduce yields.

2. Fall applications of N should be avoided in areas
of heavy winter precipitation and on sandy-textured
soils. Spring applied N will be used more efficiently by
the plant. Thus, a fall-spring split application may be
advantageous.

3. Nitrogen applied to the crop after the boot stage
or at excessive rates can result in an increased lodging
hazard.

4. Losses of fertilizer N through leaching is a hazard
on all soils. Nitrification inhibitors give mixed results
at best.

5. Early planting of spring barley has been shown to
result in the highest yields; however, the potential for
disease problems is enhanced.

6. Frost heaving and freezing damage can reduce
plant stands, requiring an adjustment in fertilizer rates
in the spring.

7. Starter or pop-up fertilizer has been tried with
success. Starter fertilizers as a management tool have
been most effective when soils are cold and root growth
can be stimulated by a readily available supply of both
P and N.

8. Care should be taken when banding fertilizer so
that excessive amounts are not placed close to the seed.
Excessive amounts of N and K result in salt damage
during germination. Barley is especially sensitive to
excess salts during germination.

9. Banding fertilizer improves N and P use effi-
ciency. Consequently, if applying N and/or P in a
band, cut the recommended fertilizer application rate
10 to 15 percent.
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Teaching ... Research ... Service ... thisis the three-fold charge
of the College of Agriculture at your state Land-Grant institution, the University
of Idaho. To fulfill this charge, the College extends its faculty and resources to
all parts of the state.

Service ... The Cooperative Extension Service has offices in 42 of Idaho’s 44
counties under the leadership of men and women specially trained to work with
agriculture, home economics and youth. The educational programs of these
College of Agriculture faculty members are supported cooperatively by county,
state and federal funding.

Research ... Agricultural Research scientists are located at the campus in
Moscow, at Research and Extension Centers near Aberdeen, Caldwell, Parma,
Tetonia and Twin Falls and at the U. S. Sheep Experiment Station, Dubois and
the USDA/ARS Soil and Water Laboratory at Kimberly. Their work includes
research on every major agricultural program in Idaho and on economic activi-
ties that apply to the state as a whole.

Teaching ... Centers of College of Agriculture teaching are the University
classrooms and laboratories where agriculture students can earn bachelor of
science degrees in any of 20 major fields, or work for master’s and Ph.D. degrees
in their specialties. And beyond these are the variety of workshops and training
sessions developed throughout the state for adults and youth by College of Agri-

culture faculty. J

About the Authors — Robert E. McDole is an Exten-
sion soil specialist, and Robert L. Mahler is a research soil
scientist, both in the University of ldaho Department of
Plant, Soil and Entomological Sciences, Moscow.
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