DR. FABIAN G. FERNANDEZ

URBANA, ILL.
I have seen several problems

this spring with what ap-

pear to be nutrient deficien-
cies. The most recent has been
boron (B) in alfalfa; the photos
here were taken in Mercer
County. While alfalfa is not
widely cultivated in Illinois, for
those who have fields planted
with this crop and have seen problems, this arti-
cle may be useful.

In Illinois the crop most sensitive to boron defi-
ciency is alfalfa; deficiency in corn or soybean is
extremely rare because those crops have low
boron requirements. In fact, the most common
problem for corn with boron is toxicity if a large
amount was applied to an alfalfa stand the year
before corn.

Boron deficiency in alfalfa is most common in
sandy soils that are low in organic matter or in
soils with high pH. Often boron deficiency ap-
pears during droughty conditions, because the
lack of water reduces the capacity of or-
ganic matter to release boron. Boron
does not easily translocate in the alfalfa
plant, and as a result the deficiency ap-
pears as yellow-reddish leaves in the top
portion (new growth) while the older
leaves remain green. The deficiency has
thus come to be referred to as “yellow
top.”

Later in the season, similar symptoms
can be produced by leathopper damage,
which is often misdiagnosed as boron
deficiency. An easy way to separate the
two problems is to look for flowers. If the
problem is caused by leathopper, alfalfa
will flower, whereas flowering is unlikely
if boron is deficient. Also, boron defi-
ciency negatively impacts cell develop-
ment in alfalfa, often resulting in shorter
internodes and bunching of top leaves. If
the deficiency is severe, growing points
may die.

It is somewhat unusual to see boron deficiency
symptoms this early in the growing season; typi-
cally they appear on the second or third cuttings
of alfalfa, especially during droughty periods. I
suspect the reason for boron deficiency in some
fields so early is that it has been unusually dry,
especially for sandy soils that have lower capac-
ity to retain water.

If you suspect boron deficiency in an alfalfa
field, you can investigate the problem in several
possible ways. First, remember that boron defi-
ciency may be induced by dry conditions; as the
soil receives more moisture, the deficiency likely
will disappear. That said, deficiency symptoms
may indicate that boron levels are marginal for
the soil. Most soil tests for micronutrients are not
reliable tools, but I do have enough confidence in
the soil test for boron in alfalfa fields to recom-
mend it. In fields showing suspect boron defi-
ciency, I recommend taking soil samples for
analysis. A hot-water extraction result of less
than 2 1b B/acre indicates a need to apply boron.

Another alternative to determine whether boron
is a problem is to sample the top 6 inches of the
plant at early bloom. If boron concentration in the
tissue is less than 25 ppm, a boron application
would probably help. Since deficiencies typically
appear in patches in the field, take samples from

Alfalfa May Need Boron Applications

both the affected and the unaffected areas and
analyze them separately. Finally, take a look at
the crop roots to assess whether other problems
may be causing the deficiency symptom. Some-
times a deficiency observed in the canopy has lit-
tle to do with the amount of nutrient supplied by
the soil but a lot to do with the condition of the
roots. If soil properties or other factors are re-
ducing root growth, this can affect the plant’s
ability to tap into nutrients and water.

If investigation reveals clearly that remedial ac-
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tion is needed, I recommend applying boron. Un-
less soil testing indicates that concentrations are
marginal in the areas that do not show visual de-
ficiency symptoms, restrict the application to only
the affected area rather than treating the entire
field. Applying 30 Ib/acre of household borax (3.3
Ib B) can be a viable alternative. If a deficient field
needs other nutrients, like P or K, it might be eas-
ier to apply the small amount of boron by mixing
the product with the other fertilizer.

In sandy soils, for alfalfa production I suggest
yearly applications of 1 to 2 Ib B/acre. For fine-
textured soils that have boron deficiency, an ap-
plication of 3 to 4 lb B/acre the year of
establishment is typically sufficient to correct the
problem for a few years. The only caution is that
if oats accompany alfalfa during establishment,
the boron application should be delayed until
after the first year to avoid toxicity problems for
the oats. Similarly, to avoid boron toxicity for
corn, I would not apply boron to alfalfa the year
before corn will be planted. Finally, if a foliar
treatment is preferred, a rate of 0.1 to 0.3 1b
B/acre is normally all that would be needed to
correct the problem. Always make sure to read
and follow the product label. A

DR. FABIAN G. FERNANDEZ: Assistant Profes-
sor, University of Illinois



