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VEGETATION MANAGEMENT 

By Roger Funk, Ph. D., Vice President Research and Development, 
The Davey Tree Expert Company 

The following discussion on fertilizer absorp-
tion and burn is in response to the many requests 
for fundamental information in these areas. 

How are fertilizers absorbed? 
All fertilizers, whether organic or inorganic, will 

eventually form soluble salts that separate in water 
to release the nutrient ions. Ions are atoms or 
groups of atoms that carry either positive or nega-
tive charges and are the only form of nutrients that 
can be absorbed by plant roots. 

The process of nutrient absorption is not clearly 
understood, but it is believed that the positively or 
negatively charged ions are attracted to an oppo-
site charge within the root membrane. Through this 
attraction the nutrient ion is passed across the 
membrane into the root cells. As long as the fertil-
izer remains in an uncharged state, it cannot be 
absorbed. 

How are nutrient ions formed? 
Inorganic fertilizers are composed of positive 

and negative ions that separate when the fertil-
izers dissolve in water. For example, when ammo-
nium nitrate (NH4NO3) dissolves in water it 
releases the positively charged ammonium ion 
(NFL ) and the negatively charged nitrate ion 
(NO3"). 

Fertilizer Formula Available Forms 

ammonium nitrate NFhNCb water N F h + -I- NOa" 

superphosphate CafFFPCbb water C a + + + 2 H2PO4" 
potassium sulfate KaSCh water 2 K + + SC>4* 

Organic fertilizers release the same nutrient ions 
found in inorganic fertilizers but the process is 
generally slower. Most organic fertilizers must be 
decomposed by soil microorganisms before the 
nutrients become available. 

Fertilizer 
organic nitrogen 

(segment) 

Available Forms Formula 
-C-N-C-NFh water N F h + NOa 

microbial 
decomposition 

In general, inorganic fertilizers are considered 
quick-release and organic fertilizers slow-release 
because of the release rate of the nutrient ions. In-
organic fertilizers that are coated with an insolu-
ble or slowly soluble material can also be consid-
ered slow-release since the coating slows down the 
release of the ions by inhibiting the penetration of 
water. The concept of slow-release is usually ap-
plied only to nitrogen fertilizers since, of the pri-
mary fertilizers, only nitrogen in the form of nitrate 
is rapidly leached from the root zone. 

Continues on page 40 

Ions of the dissolved fertilizer are absorbed through the root membrane when attracted to an opposite charge inside the root. A 
high concentration of salts in the soil around the roots can reverse the flow of elements, depriving the plant of nutrients and water. 
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How does a fertilizer burn? 
The same soluble salts or nutrient ions that are 

absorbed by plant roots can also cause a type of 
physiological drought called "burn." Water is ab-
sorbed by plants through a process known as os-
mosis. As long as the root cells maintain a higher 
concentration of soluble salts than does the water 
in the surrounding soil, the root cells will absorb 
water. If, however, too much fertilizer is applied at 
one time and the salts in the soil water become too 
concentrated, the absorption of water is reduced. 
When the level of soluble salts in the soil is very 
high, water may actually be pulled out of the root 
tissue into the surrounding soil solution. 

The degree to which a fertilizer increases the salt 
concentration of soil solution is measured by the 

Fertilizer Formula Salt Index 
potassium chloride KCl 116.3 
ammonium nitrate NH4NO3 104.7 
sodium nitrate NaNOi 100 
urea H2NCONH2 75.4 
ammonium sulfate (NH4)2S04 69 
potassium sulfate K2SO4 46 
diammonium phosphate (NH4)2HP04 34.2 
natural organic 3.5 

Salt Index — the higher the salt index, the more 
rapidly the fertilizer releases soluble salts and the 
higher the "burn potential." 

How does soil pH affect nutrient absorption? 
The term pH expresses the relative concentra-

tion of hydrogen (H ) and hydroxyl (OH") ions in 
solution. A pH of 7 means the hydrogen and 
hydroxyl ions are equal and the solution is said to 
be neutral. A pH below 7 means the solution con-
tains more hydrogen ions than hydroxyl ions, and is 
said to be acid. Similarly, a pH above 7 means the 
solution contains more hydroxyl ions and is 
alkaline. 

The presence of an element in the soil is no 
guarantee that it is in a soluble form available for 
absorption. The concentration of hydrogen and 
associated ions affects soil reaction and the forma-
tion of soluble and insoluble compounds. All 
nutrients must be soluble to be available for root 
absorption. Each nutrient has a pH range of maxi-
mum availability simply because within this range 
it forms a large proportion of soluble compounds. 

Plant species differ in their response to the soil 
acidity because of differences in nutrient require-
ments. For most plants, the conditions of nutrient 
availability, without toxic amounts, are best near 
pH 6.5. WTT 

Make 

PLANS 
. . . to reduce your operating costs. Take the time to look at 
the complete line of Bob Cat commercial mowers. 
Downtime costs you time and results. You'll have less 
downtime when you plan to use Bob Cat mowers . . . and 
the results will give you Purr-fed Pride. 

Get The Best... 
Get A 

WISCONSIN MARINE, INC. 
1 B o b - C a t Lane . 
J o h n s o n C reek . W l 53038 [414] 699 -2000 
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GROWING 
GROWING 

3ROWINC 
MID-AM 1980 

"The Business of Growing... is a Growing Business" 
There will be plenty to see and watch for at the 1980 
MID-AM TRADE SHOW. Consider this, more than 250 
exhibitors will display their goods and services at MID-AM 
1980. It's your opportunity to see new and innovative 
products, learn new techniques and see the growing 
opportunities that horticulture can offer you. Grow along 
with MID-AM. 

PRE-REGISTER NOW 

1980 
MID-AM 
T R A D E SHOW 

JANUARY 20-23 
THE O HARE EXPOSITION CENTER 
ROSEMONT, ILLINOIS 
For more information, call or wri te: 

M I D - A M T R A D E S H O W 4300-L Lincoln Avenue 
Roll ing Meadows. IL 60008 
(312)359-8160 
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