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Plants require 16 nutrients for their growth and 
development. Three of these, carbon, hydrogen 
and oxygen, are obtained from the atmosphere and 
from soil water. If proper conditions of aeration 
and moisture are maintained in the soil, there is no 
problem with these three nutrients. However, if 
any of the other 13 elements, nitrogen, phosphorus, 
potassium, calcium, magnesium, sulfur, iron, boron, 
copper, manganese, molybdenum, zinc, or chlorine, 
are deficient, they must be applied for the plants' 
use. These nutrients may be applied to the soil or 
they may be applied to the foliage of the plants. 
When applied to the foliage they are known as 
foliar sprays. 

Why Foliar Application? 
Plants absorb nutrients through the roots and 
through the foliage. Many plant nutrients are 
needed in such great quantities that it is impractical 
to supply them through the foliage. However, when 
soil conditions are unfavorable, \when micro
nutrients are needed, or when spraying for insects 
and disease, it may be desirable to make foliar 
applications of the plant nutrients. 

When plant nutrients are applied to the foliage of 
the plant, smaller quantities of the fertilizer mate
rial are required than when applying to the soil. The 
danger of fixation and/or leaching is also reduced 
when nutrients are applied to the foliage of the 
plant. 

The application of the fertilizer at the same time as 
an insecticide, fungicide, etc., reduces labor costs 
and machinery costs, thereby reducing the cost of 
crop production. 

Nutrients applied to the foliage are generally 
absorbed more rapidly than when applied to the 
soil. Foliar application provides a means of quickly 
correcting plant nutrient deficiencies, when identi
fied on the plant. It often provides a convenient 
method of applying fertilizer materials, especially 

those required in very small amounts and the highly 
soluble materials. 

Limitations of Foliar Application 
Those fertilizer materials suitable for foliar applica
tion must be soluble in water. Most of these are 
salts and when applied in too high' concentration 
the solution will cause "burning" of the plant 
tissue. Often the safe concentration of the fertilizer 
material in the solution is so low that repeated 
applications are required to supply the needs of the 
plant. This is especially true of nitrogen, phospho
rus, and potassium. 

Foliar applications become soil applications if 
excess solution is applied or if rain falls shortly after 
application. This results in inadequate absorption 
of the nutrient by the foliage and loss of time, 
machinery use and labor for the application of the 
material. However, it is not a complete loss as some 
of the material that gets to the soil will be absorbed 
by the plant roots. 

Fertilizer materials are not compatible with all 
insecticides, fungicides, etc. If mixed with incom
patible materials, loss of effectiveness of the ferti
lizer, the insecticide, etc., or of both may result. In 
addition, this may also increase the danger of burn
ing to the plant. 

How To Make Foliar Applications 
The most effective means of foliar application is 
the use of spray equipment. Either low pressure or 
high pressure equipment may be used. Spray equip
ment provides better placement, less loss by drip
ping and more effective coverage of the foliage than 
most other methods of application. 

The hose-end applicator may be used also. It does 
not provide as accurate coverage as the spray 
equipment does. It also results in greater loss of 
plant nutrients as it has a broader coverage than 
other types of spray. However, its lower cost, lower 
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maintenance and ease of use often offset these 
disadvantages, especially for the home gardener. 

Foliar applications may be made also by use of a 
sprinkler can. This has the same disadvantage as the 
hose-end applicator. However, it is satisfactory for 
the home gardener or other small scale use . 

When mixing fertilizers for foliar application use 
the recommended amounts of the fertilizer material. 
For most fertilizer materials this is 2 to 4 pounds 
of the fertilizer in 100 gallons of water. Urea may 
be used at 12 Ibs/100 gallons, sodium molybdate 
or molybdic acid at the rate of 2 Ib/100 gallons but 
only 4 to 8 ounces per acre of these are needed for 
plant growth. Borax or other Boron sources should 
be used at only 1 to 2 Ibs/100 gallons of water. The 
chelate sources of iron, zinc, copper and manganese 
are used at 2 to 3 Ibs/100 gallons of water. These 
materials are more likely to be compatible with 
insecticides, etc., than are the sulfates and chlorides 
of these plant nutrients. A sticker-spreader is 
required to reduce the surface tension of the water 
so that the spray solution will spread evenly over 
the foliage to give uniform application of the plant 
nutrients. The non-ionic sticker-spreaders are 
generally better than the ionic types. Household 
detergents may be used also. The sticker-spreaders 
are generally used at about one cupful per 100 
gallons of water or 1 teaspoonful per gallon. Always 

follow the directions on the containers when using 
materials of this nature. For small quantities of 
spray use 1 teaspoonful/gallon for each 1 Ib/100 
gallons of fertilizer material recommended. 

Apply the solution to both the upper and lower 
surfaces of the foliage . Apply until the solution just 
begins to drip from the foliage. 

How Often To Make Foliar Applications 
Frequency of application depends upon the needs 
of the plant as judged by deficiency symptoms, 
growth rate of the plant, age of plant, etc. Generally 
applications should be made every six to eight 
weeks. Applications should be made as deficiency 
symptoms first appear although it is best to prevent 
the appearance of deficiency symptoms as yield 
and quality are reduced. Establish a spray program 
based upon sound principles of management and 
the recommendations of your County Agricultural 
Agent. 

*Soil Management Specialist 

NOTE: The use of trade names is for the convenience of 
readers only and does not constitute an endorsement of 
these products by the University of Hawaii, the College of 
Tropical Agriculture and Human Resources, the Hawaii 
Cooperative Extension Service, and their employees. 

Reprinted June, 1980-2M 




