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An understanding of the potential salt effect of the various fertilizer 
materials can help the turf manager prevent fertilizer burn. 

by William Knoop, Ph.D., Texas A8rM 

A crucial element of fertilizer se-
lection is knowing that plant 
availability of essential ele-

ments is influenced by a fertilizer's 
salt index. 

Fertilizer burn, certainly, is the ex-
treme end result of adverse osmotic 
pressure in the soil solution. But high 
salt index fertilizers cause other plant 
problems that do not show up as dra-
matically as turf burn. Factors other 
than salt index should be understood 
by those ser ious about managing 
turfgrass against damage and stress. 

A turf manager usually chooses a 
fertilizer based on such factors as cost, 
availability and—perhaps—its physi-
cal characteristics. But another char-
acteristic associated with each of the 
nutrient-containing chemicals should 
be considered before selecting a fertil-
izer. This characteristic concerns the 
method through which nutrients be-
come available to the plant. 

Nutrients enter the plant through 
its roots as it draws water from the soil 
(from what is technically called the 
soil solution). So nutrients must first 
become part of the soil solution, re-
gardless of whether they were applied 
as a liquid or a solid. That is, the nutri-
ents must sooner or later become a part 
of the soil solution in order for them to 
be used by the plant. But even once the 
nutrients are part of the soil solution, 
they won't necessarily move into the 
plant through its roots. The determin-
ing factor is osmotic pressure. 

O s m o t i c p r e s s u r e 
What is osmotic pressure and what 
does it have to do with the movement 
of nutrients? Osmotic pressure, in a 
sense, is a measure of how tightly mol-
ecules of water are held together in a 
solution, the very solution in which 
turf nutrients have dissolved. 

The nut r ient -conta in ing chemi-
cals in fertilizers are salts. As salts, 
they can change the osmotic pressure 
of a solution, and therein lies at least a 
potential concern. In order for roots to 

take up water, it must pass through a 
cell membrane. This process is only 
possible when the osmotic pressure of 
the cell sap is higher than the osmotic 
pressure of the soil solution outside 
the cell (Figure 1). 

I n f l u e n c e s o n p r e s s u r e 

Water moves out of a solution that has 
a Jow osmotic pressure (like the soil 
solution) and into a solution that has a 
higher pressure (like plant root cells). 

For water to move into plant root 
cells, the osmotic pressure within the 
roots must be higher than the osmotic 
pressure of the soil solution. On the 
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other hand, if a fertilizer causes an 
increase in the osmotic pressure of the 
soil solution above that of the cell sap, 
water is withheld and may actually be 
withdrawn from the plant. The result 
is called "fertilizer burn." 

Virtually every fertilizing chemi-
cal—organic or inorganic—can cause 
some increase in the soil solution's 
osmotic pressure, with effects ranging 
from minimal to serious. Of course, 
the rate at which any material is ap-
plied has a profound effect on the os-
motic pressure. The term "salt index" 
has been devised to help evaluate a 
given material's potential to change 
osmotic pressure. 

Watering in a fertilizer 
helps move soil 
moisture and dissolved 
nutrients into root cells. 

The salt index of sodium nitrate is 
given the value of 100 (see Tables 1 
and 2) and all other materials are com-
pared to the effect of an equal amount 
of sodium nitrate. The higher the salt 
index, the greater that material's po-
tential to increase the soil solution's 
osmotic pressure and thus burn po-
tential. As indicated in Tables 1 and 2, 
there are wide difference in the salt 
indices for commonly-used turf fertil-
izers. 

Note that Table 1 also lists the salt 
indices of selected nitrogen fertil-
izers in terms of single units of nitro-
gen (based on application on a unit 
basis, lbs./lOOO sq.ft.). Although a 
material such as ammonium sulfate 
(21 percent nitrogen) has a lower salt 
index than urea, the salt effect of 
applied urea is lower because it con-
tains a higher percentage of nitrogen 
(45 percent). 

Consideration should also be given 
when selecting a potassium source. 
Note that the salt index of potassium 
suilfate (0.9) is less than half that of 
potassium chloride (1.9). Addition-
ally, potassium sulfate is a source of 
sulfur, a nutrient that turfgrass gener-
ally requires at levels similar to those 
of phosphorus. 

O t h e r f a c t o r s 
Burn potential is not totally depen-
dent on the fert i l izer 's salt index. 
Moisture status of the soil and the 
turfgrass plant is also important . If 
the soil is not very moist, a fert i l izer 
wi l l h a v e a p r o p o r t i o n a l l y in -
creased effect on elevating soil solu-
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t ion's osmotic pressure 
Watering in a fertilizer increases 

the volume of the soil solution. This 
beneficially reduces the osmotic pres-
sure of the soil solution and helps 
move soil moisture and dissolved nu-
trients into root cells. 

In wel l -drained soils, however , 
heavy water applications may also 
harm the plant by leaching nutrients 
past the root system. Different nutri-
ent sources also have different rates of 
potential for leaching. For example, 
research in Florida has shown that 
fertilizer applications are exposed to 
stresses from any of several outside 
factors such as drought, heat or dis-
ease. 

Sulfate of potash (SOP) leaches 
from the rootzone at about one-half 
the rate of potassium chloride. 

Both air temperature and humidity 
influence a plant's water status and 
water requirements. That is, as air 
temperature increases, the plant re-
quires more water. And as humidity 
decreases, the plant requires more 
water. 

As the osmotic pressure of the soil 
solution increases, less water is avail-
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able to the plant. Watering in a fertil-
izer may increase the water available 
to the root system by decreasing the 
osmotic pressure of the soil solution; 
but it may have the unintended effect 
of reducing the plant's water require-
ments by cooling the plant and in-
creasing the humidity of the plant's 
micro-environment. 

A p p l i c a t i o n r a t e s 
Soluble fertilizer materials may be 
used at any time of year with minimal 
risk of damage to turf, if the factors 
that contribute to burn are under-
stood. The salt index of a fertilizer 
material is extremely important, es-
pecially when the fertilizer is highly 
soluble. The rates of application must 
be lower when a fertilizer with a high 
salt index is used. 

Fertilizers with a low salt index 
should be used when soil test results 
indicate that the soil already contains 
excessive levels of soluble salts or 
when turfgrass stands receiving a fer-
t i l izer appl icat ion are exposed to 
stresses from any of several outside 
factors such as drought, heat or dis-
ease. LM 

M a t e r i a l % N a b i l i t y I n d e x p e r u n i t o f N 

Sodium Nitrate 16 Fast 100 6.3 

Ammonium Nitrate 33 Fast 105 3.2 

Ammonium Sulfate 21 Fast 69 3.3 

Potassium Nitrate 14 Fast 74 5.3 

Calcium Nitrate 12 Fast 53 4.4 

Urea 45 Fast 75 1.7 

IBDU 31 Slow 5 0.2 

Ureaformaldehyde 38 Slow 10 0.3 

Sulfur Coated Urea 38 Slow • 

Natural Orqanic 5 Slow 4 0.8 
# The salt index for sulfur coa ted urea is the s a m e as urea on a mater ia l unit basis, but the salt index is 
m o d e r a t d for SCU over a longer t ime period. 
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S a l t I n d e x V a l u e s f o r O t h e r F e r t i l i z e r s 

M a t e r i a l A p p r o x . % N I n d e x p e r u n i t o f N 

Superphosphate 20% PpO, 8 0.4 

Muriate of Potash 60% KpO 114 1.9 

Sulfate of Potash 50% KpO 46 0.9 

Dolomite 30% CaO 1 

20% MgO 

Gypsum 33% CaO 8 0.2 

Epsom Salts 16% MqO 44 2.7 


