
Foliar Fertilization Helps Boost Yields

By Dr. Byron Vaughan

Foliar fertilization is an effective method of applying 
fertilizer to meet soybean and cotton needs during critical 

or peak growth periods, such as fruit setting or pollination. 
Because of leaf burn problems associated with high fertilizer 
applications rates only a small portion of the primary and 
secondary nutrient requirements can be supplied through the 
foliage.

Feed Soybean Foliage Directly
During late seed development, the soybean plant has reduced 

root activity and increased translocation of nutrients from 
leaf to seed. This depletion of nutrients from leaves has the 
potential to reduce leaf photosynthesis, 
cause early leaf senescence and lower 
grain yields.

Theoretically, grain yields may 
be increased if nutrients are applied 
directly to the foliage during this 
critical growth stage (R2 to R7).

Field research conducted at Iowa 
State University has shown that a single 
application of 3-18-18 at 3 gallons per 
acre usually produces the highest grain 
yield. Grain yield results for the three-
year, 48-site study increased on the 
average of 1 bushel per acre, with seven 
sites having average yield increases of 
5.6 bushels per acre and two sites an 
average yield reduction of 4.4 bushels 
per acre.

The yield reduction could not be explained by leaf burn, 
rates or frequency of application. Soil phosphorous (P) and 
potassium (K) levels in this study tested optimum to high.

Yield response increased as soil cation exchange capacity 
(CEC) increased and rainfall in spring and midsummer 
decreased. 
Evidently, drier 
topsoil during 
spring and 
midsummer 
reduced surface soil P and K availability, which explains the 
inability of soil test P and K to account for yield response. 
Reduced tillage, which stratifies broadcast-applied P and K in 
the soil surface, was more responsive than chisel or disk tillage.

Boron (B) deficiency is generally not considered to be a 
problem in the Midwest, and because soybeans are susceptible 
to B toxicity, fertilization is generally not recommended.

A regional (Wisconsin, Missouri, Ohio, Illinois) summary 
of B foliar fertilization of soybeans showed 0.25 pounds B per 
acre applied (20 gallons per acre) at R1 increased yields an 
average of 1.4 bushels per acre.

Some locations had yield increases up to 6 bushels per acre. 
Preplant soil-applied B at the rate of 1 pound B per acre had no 
effect on yield. The increased yield was because of increased 
seed weight.

Foliar application of N-P-K and B at R1 
can increase soybean yields 1-2 bushels 
per acre. Yield increase expectations on 
the order of 6-10 bushels per acre are very 
rare. The cost of the foliar fertilization is 
less than $2 per acre in the research studies 
sited above.

This makes foliar fertilization an 
inexpensive insurance to maximize 
soybean yields, provided the application 
can be combined with some other field 
operation.

The R1 growth stage is difficult to 
couple with field operations because field 
spraying or cultivation is usually not 
needed and narrow-row soybeans would 
suffer wheel damage. Aerial application 
cost would make it very difficult to pay for 

foliar fertilization of soybeans.

Cotton
Foliar fertilization of cotton is uncommon in most cotton 

growing areas with the exception of California and Arizona. 
However, foliar fertilization is a great way to minimize excess 

vegetative growth 
while supplying needed 
N during the critical 
stages of boll set and 
development.

Recent research outside of California and Arizona has shown 
good cotton response to foliar-applied nitrogen.

Foliar N applications need to begin at first bloom and may 
continue through about the sixth week of flowering. Weekly or 

Studies show a single application of 3-18-18 at 3 gallons 
per acre usually produces the highest grain yield.
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every other week applications of 5-10 pounds of N per acre 
as urea solution provide good results.

Cotton lint response to foliar-applied N has ranged from 42-
100 pounds per acre and averaged 69 pounds per acre. These 
responses are based on 100 pounds of N soil applied.

Lint yields expressed on a per unit of N basis has been about 
2.3 pounds of lint per pound of N with some yield responses up 
to 7 pounds of lint per pound of N.

This is a very good return on investment when cotton prices 
are 55 cents per pound and urea is 20 cents per pound of N.

Cotton response to foliar-applied K and B has been shown 
to increase yields 13 percent or about 128 pounds of lint 
on a check yield of 973 pounds of lint per acre. These yield 
responses have been observed on soils with optimum or high K 
soil test levels and preplant application of 0.5 pounds of B.

The response to K is due to the peak uptake during boll 
development, or about 3-4 pounds of K20 per acre per day. This 
results in K shortages because cotton plants are unable to keep 
up with boll development demands.

Boron is essential for cell elongation of rapidly growing 
bolls. Boron is immobile in the plant; therefore, B in leaves 
is unable to be translocated to bolls, and the only source of B 
available for boll development must come from the soil.

Foliar-applied B provides the additional B needed for the 
rapidly growing bolls. Begin the foliar application at first 
flowering and then every nine to 14 days for a total of four 
applications.

Apply 4 pounds K20 and 0.1 pounds of B per application. 
Research indicates the best response was achieved when 
potassium sulfate (K2S04) was used as the K source plus 
buffering the fertilizer solution to pH 4. Based on the yield 
increase, foliar fertilization returned eight to 10 times the 
product cost.

The biggest obstacle to adopting foliar fertilization of cotton 
is the four applications needed. If cotton is being sprayed for 
insects every nine to 14 days during boll development, then it’s 
a no-brainer: Add K and B to the insecticide.

If you’re lucky and live in an area where insect pressures are 
low and spraying is usually unnecessary, the four-application 
cost can be expensive.

A Nutritional Supplement
Foliar nutrition programs supplement, rather than replace, 

sound fertilizer programs. Yield response to foliar fertilization 
is not dramatic but on the order of 5 percent for soybeans and 
10 percent for cotton.

There are many other cultural practices, such as narrow row, 
lime, weeds, insects and drainage/irrigation, that are more 
dramatic and should be first managed before considering foliar 
fertilization. After you take care of these cultural practices, 
foliar fertilization should be considered as an option to squeeze 
more yield out of your crop.

Dr. Vaughan is a certified crop advisor and serves on the executive 
boards for the American Society of Agronomy and the Soil Testing 
and Plant Analysis Council. He is chief of staff, agronomic laboratory 
services for MDS Harris Laboratories in Lincoln, Neb.
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