
These fertilizer guidelines have been developed by
the University of Idaho based on relationships obtained
from soil tests and crop yield responses. The suggested
fertilizer rates are designed to produce above-average
yields if other factors are not limiting production. Thus,
these fertilizer guidelines assume good management.

The suggested fertilizer rates will be accurate for
your field provided that (1) the soil samples are properly
taken and are representative of the field to be fertilized,
and (2) the crop and fertilizer histories supplied are com-
plete and accurate. For additional information on how to
collect and process a soil sample, see University of Idaho
Bulletin 704, Soil Sampling.



Table 1. Phosphorus fertilizer rates for alfalfa based on a
soil test.

P2O5  application rate
2

Soil test P (0 to 12 inches)
1

1-year 2-year   3-year
NaOAc Bray I NaHCo3 supply supply supply

(ppm) (ppm) (ppm) (lb/acre) (lb/acre) (lb/acre)

0 to 2 0 to 20 0 to 8 60 105 150

2 to 4 20 to 40 8 to 14 40 66 92

4 to 8 40 to 80 14 to 20 15 25 50

over 8 over 80 over 20 0 0 15
1 Soil test P can be determined by three different procedures: sodium acetate
(NaOAc), Bray I method, or sodium bicarbonate (NAHCO3). Sodium bicarbon-
ate should not be used on soils with pH values less than 6.2. Use the column
indicated by your soil test report.

2 P2O5 x 0.44 = P, or P x 2.29 = P2O5.

Potassium
Alfalfa removes large amounts of K from the soil.

When establishing seedlings, incorporate K fertilizer into
the seedbed. On established stands, fall or winter top-
dress applications of K are preferred, but spring applica-
tions are acceptable. Potassium may be incorporated into
the seedbed or applied on established stands in large
enough quantities to last for 2 to 3 years. A soil test can
effectively determine K needs (Table 2).

As with P, tissue analysis can determine the status of
K in alfalfa. Collect tissue samples from the top one-third
of the plant prior to cutting the alfalfa. Tissue K concen-
trations should range between 1.7 and 2.0 percent. If con-
centrations of K are less than 1.5 percent, consider
applying fertilizer in the fall.

Table 2. Potassium fertilizer rates based on a soil test.
K2Oapplication rate

2

1-year 2-year   3-year
Soil test K (0 to 12 inches)

1
supply supply supply

(ppm) (lb/acre) (lb/acre) (lb/acre)

0 to 35 90 165 240

35 to 75 60 110 150

75 to 100 40 70 90

over 100 0             re-sample soil
1 Sodium acetate-extractable K in the 0- to 12-inch depth.
2 K2O x 0.83 = K, or K x 1.20 = K2O.

Sulfur
Sulfur is essential for maximum production of al-

falfa. Northern Idaho soils are often S deficient. Sulfur
deficiency appears as a yellowing of the entire plant
early in the growing season and resembles N deficiency.
Sulfur deficiency can cause reductions in both alfalfa
yield and quality.

Test soils annually for plant available S content. Do
not use elemental S since it becomes available too slowly
for plant growth and also acidifies the soil. Sulfur can be
applied as gypsum or with liquid or dry fertilizer materi-
als containing S. Gypsum is the most commonly used S

source on alfalfa in northern Idaho. Sulfur needs of
alfalfa based on a soil test are shown in Table 3. The S
application rates suggested in Table 3 should be
increased to 35 from 25 pounds per acre if your soil con-
tains large amounts of volcanic ash.

Table 3. Sulfur fertilizer needs of alfalfa based on a soil
test.

Soil test S (0 to 12 inches) S application rate

(ppm SO4-S) (ppm S) (lb/acre)

0 to 10 0 to 4 25
over 10 over 4 0

Boron
Alfalfa grown in northern Idaho occasionally

responds to applications of boron (B). Determine the
need for B with a soil test. Treat a soil testing less than
0.5 ppm of B with 1 to 1.5 pounds of B per acre. Do not
exceed B application rates of 2 pounds per acre.

Boron should be broadcast and not banded because it
is toxic and could damage the alfalfa if banded. Use of
borated gypsum is an effective and economical method
of applying needed B and also S. For additional informa-
tion on boron and boron fertilizer materials, see
University of Idaho CIS 1085,Boron in Idaho.

Molybdenum
Alfalfa responses to molybdenum (Mo) have been

frequently reported in northern Idaho. However, no soil
test is available for Mo. Do not apply Mo unless there is
evidence (such as rotation history or visual deficiency
symptoms) that it is needed, since excess Mo in forage is
toxic to many animals consuming the forage. 

Since a soil test for Mo is not available, Mo fertiliza-
tion is based on the cropping history of a field. Basically,
Mo applications are recommended once every 5 to 7
years on fields where a legume (alfalfa, clovers, peas,
lentils, chickpeas, birdsfoot trefoil) is in a rotation  with
small grain crops. When Mo is needed, apply 1 pound of
either sodium molybdate or ammonium molybdate per
acre. The fertilizer should be surface broadcast and
incorporated into the seedbed prior to seeding. If the
alfalfa is already established, rainwater will move sur-
face-applied Mo into the root zone. For additional infor-
mation on molybdenum and molybdenum fertilizer
materials, see University of Idaho CIS 1087,
Molybdenum in Idaho.

Other micronutrients
Zinc (Zn), copper (Cu), manganese (Mn), iron (Fe),

cobalt (Co), and chlorine (Cl) deficiencies have never
been observed in northern Idaho alfalfa. Consequently,
adding these micronutrients to soils is not recommended
for alfalfa production.
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