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Fertilizing Shade and 
Ornamental Trees 

R. E. McDole, D.P. Hanley, D. R. White and W. M. Colt• 

Appearance, growth and disease resistance of 
shade and ornamental trees can be greatly improved 
through regular tree care, and fertilizing is necessary 
for rapid development of attractive and healthy 
landscape trees. Helpful in developing good leaf 
color and general tree vigor, fertilizers also help 
trees recover from insect attacks, disease or injuries. 

Most homeowners are aware of the need for 
fertilizing gardens and lawns. Too frequently, 
though. they forget trees also benefit from fertiliza­
tion. Like all plants. trees are dependent on sunlight, 
water, air and fertili7er nutrients for growth. Under 
natural conditions. as in a forest, the annual 
decomposition of leaves. needles and twigs provides 
a fresh source of fertilizer nutrients for plant use. 
However, when trees are growing in lawns, along 
driveways or walks or similar areas, they are usually 
denied this nutrient sou rce. 

The type of sot! in which the tree is growing affects 
its fertili1er needs. Topsoil the surface layer or 
layers of a normal or undisturbed soil - is more 
favorable for tree growth than the underlying 
subsoil. Subsoil material has lower organic matter 
content, lower fertility and less favorable soil 
structure than topso1l material. Low organic matter 
content and IO\\ fert1ht} reduce the soil's capacit} to 
store and suppl} nutrients needed for plant grO\\ th. 
Soil structure also affects tilth, root development, 
\\ater-holdmg capacity. aeration and pore space. 
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Soil structure and closely related soil texture are 
two important soil physical properties. Soil texture 
refers to the amount of various sized particles (sand. 
sill and clay) making up the soil. Soil structure refers 
to the phjsical arrangement of soil particles. Soil 
structure and soil texture influence the movement of 
\\'ater and a1r through the soil and the amount of 
water and nutrients held in the soil. 

A clayey soil, one that is high in fine particles 
(clay), or a soil that has been compacted has very 
small pores that restrict water and air movement 
into and through the soil. A sandy soil. one that is 
high in coarse particles (sand), has large pores that 
have little capacity to store water and nutrients. Soil 
texture can only be changed on small areas by 
hauling and mixing in large amounts of sand, silt or 
clay. Where this is not feasible, a homeowner with 
too much sand or too much clay can "live with" 
these unfavorable soil textures by adding organic 
materials. These organic materials help improve soil 
structure thus reducing effects of poor texture. 
Orgamc materials must be mixed into the soil to be 
effective. 

Subsoil materials are commonly found on the 
surface around houses. especiallj new houses. 
Topsoil IS often removed during building or 
land!>cap1ng operat1ons or covered by subsoil 
materials removed during excavation for a base­
ment or foundation. The addition of fertili1er 
materials will benefit trees growing in subsoil 
materials by impro\ ing their growth and vigor. 

I recs grov. ing in good topsoil materials. how­
ever, \\ill also benefit from fertilization. This is 
especially true where the soil is compacted or where 
normal root growth may be restricted by sidewalks. 
driveways or other structures. 



Fertilizer Composition 
Fertili7ers are materials added to the soli to 

suppl} one or more of the 13 nutrients needed for 
plant growth. Many kinds of matenals may be 
added to the soil to pro\ ide these nutrients. 
HoVvever. some arc more effective than others. 

Organic Fertilizers 
Organic residues such as peat moss. sawdust and 

wood chtps have little nutritive value and may in 
fact remove or tie up nutrients already in the soil. 
Manure, compost and green manure crops supply 
substantial amounts of nutrients if applied in large 
amounts. Organic material can also be beneficial in 
improving the soil's physical properties. 

Inorganic Fertilizers 
Most commercial fertilizers consist of inorganic 

compounds blended together to provide a given 
amount of one or more essential nutrients. The three 
most common ingredients include nitrogen (N), 
phosphorus (P) and potassium (K). All plants 
require large amounts of these three nutrients. 

Manufactured fertiliters differ in amount of 
available nutrients contained (fig. 1). State Jaws 
require that amounts and forms of nutrients present 
in fertili1er materials be printed on the container. 
Fertilizer analyses are commonly expressed with 

three number!>, e.g. 9-12-8. 1 The first number (9) in 
this e.xample refers to the percentage of elemental 
nitrogen present rhc second number { 12) ts the 
available phosphoru'\ expressed as percentage P20 5• 

The third number {8) is the avatlable potassium ex­
pressed as percentage K20. 

Stnce many different analyses are available, the 
homeov. ncr needs to understand that a pound of 
fertilt7er labeled 12-12-5 contains tVvice as much 
nttrogen. one-fifth {20 percent) more phosphorus 
{ P20 5) and one-fourth (25 percent) more potassiUm 
{K 0) than a pound of6-10-4. This difference means 
twtce as many pounds of 6-10-4 a re required to 
appl> nitrogen at the rate of6 pounds per 100 square 
feet of soil surface than 12-12-5 used to provide the 
same application level. This is why some fertilizers 
are more expensive than others. 

Other Fertilizer Needs 
Whtle nitrogen, phosphorus and potassium are 

required in the largest amounts. several other 
nutrients are required by all green plants. These 
include calciUm, magnesium, sulfur, chlorine, iron, 
manganese, copper. boron, 1inc and molybdenum. 
Most Idaho soils contain adequate amounts of these 
matenals, except for iron Vvhich is frequently 
deficient. One or more of these nutrients may also 
occasiOnally be deficient. 

•Somettmes four number' are used. "ith the fourth number 
gtHng the content of sulfur (S). 

net wt 20 pounds 

9-12-8 ·. 
GUARANTEED ANALYSIS 

Total Nitrogen (N) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.0% 
9.0% Ammoniacal Nitrogen 

Available Phosphoric Acid (P20 5) ........•....•.................... 12.0% 

Soluble Potash (K20 ) .... ..... .............. ... . . ... . . ... .. .... . .... 8.0% 

Iron (Fe) 1.0% 

Potential acidity 875 lb. Calcium Carbonate equ iva lent per ton. Derived from 
ammonium su lfate, ammoniated phosphates, muriate of potash and ferrous 
suI fate. 
Fig. I. The amount and rorm or nutrient material\ in a manuractured rert ilirer are cxpre,\ed on I he package. Other inrormation re­

garding the compo,ition or the rerlilizer is also included. 
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Note: Homco\\ner-. should avoid using la\\n fer­
t i liters that conta tn weed k i lie rs. often ca lied "weed 
and lecd" lcrllhters fhe herbicides in these fer­
tiltlcrs can scvercl) InJure or t.,.illtrees and shrubs if 
the formulation 1s not applied according to specif1c 
label d1rectton-.. 

Recognizing Fertilization Needs 
A homeowner ha!> no stngle tndicatorto tell him if 

his trees need fertiliJat1on. Some specific conditions 
or symptoms rna} indicate the need for certain 
fertiliter-.. However. s1milar symptoms can also be 
caused by disease. poor root system, inappropri­
ately applied herbic1des or other problems. These 
symptoms include leaves of smaller than usual siLe. 
presence of light green or off-color foliage, dead 
twigs on the ends of branches. very short elongation 
of branches during the growing season and general 
lac"- of thriftiness or' igor. Jrany of these symptoms 
are present. the tree may benefit from fertilization. 
S1mtlarly. if the tree has been physically injured or 
has sustained severe defoliation by insects, disease, 
hail. etc .. fcrtil11at1on rna~ be helpful during the 
reco\ er) period. 

Some nutncnt def1c1enc1es rna> be recognized b) 
specific foliage discoloration. Prolonged nutrient 
deficienc> \\ill re .. ult tn poor \Igor. making the tree 
vulnerable to d1sease and insect attacks that in turn 
often cause the tree's death. 

In southern Idaho. the most commonly occurring 
discoloration of leaves is the development of a 
yeliO\\ or hght. yellow-green color. This discolora­
tion occurs tn the areas between the leaf 'eins. 
usuall~ lea\ mg the leaf \eins and leaf tissue near the 
, ·ems a darker green color (Fig. 2). This condition. 
called "chlorosis." 1s associated \\ith a lack of 
a\ailable 1ron l he chloros1s may occur only on part 
of the tree (Fig. 3) such as a single branch or may 
affect the enure tree. 

Fig. 3. Portion e1 f tree <oho~ ing r hlorosi' I) pi cal of iron 
deficient). 

Fig. 2. Normal leaf on left and iron deficient leaf on right sh<>Wing yelluw or lil:ht, yellow-green color between dark green veins. 
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lack of zinc and nitrogen can also cause light 
green coloring in leaves. Zinc deficienc) results 111 

chlorosis very similar to iron defic1enc). but 7inc 
uclk1cncy is rare in Idaho. Nitrogen dcficienc) 
usually results in a uniform light green colo1 
throughout the leaf and does not result in darker 
color near the \ems. Other essential nutrient defi­
ciencies including phosphorus and potass1um also 
ex hi bit !>ymptoms; hn\.\cver. such") mptoms are not 
as apparent a::. those of t.inc and mtrogen. 

Iron Chlorosis and 
Other Nutrition Problems 

I ron chlorosis conditions in trees can be corrected 
b~ adding available 1ron or by increas1ng the acid it) 
of the soil solution. Iron sulfate [FeSOJ · 7H 20 or 
F-e 1(S0 4 ).1 · 4H~O] or iron chclates (synthetic 
organ1c material containmg iron) can be used to 
mcrease available soli iron. These compounds can 
pro\ 1de an immediate suppl) of available iron. The\ 
rna) be applied to the foliage. However. soil 
applications arc preferred for longer la::.ting 
benefits. 

In calcareous or limey soils where iron chlorosis 
most frequently occurs. iron sulfate 1s not ver) 
eflective. Under these conditions. soil applted or 
foliar applied chelates are recommended because 
they are not affected by soil conditions. When using 
iron chelates, be sure to follow the manufacturer's 
recommendations. 

Increasing soil acidity by adding acidic materials 
such as powdered sulfur can also be effective. Sulfur 
should be effective in increasing soil acidity when 
applied at the rate of about 2 pound!> per I 00 square 
feet. Successive treatments with sulfur may be 
required to get a satisfactory acidity level. 

Other nutrient deficiencies may be present in local 
situations, and soil tests and foliar analysis can help 
identify these conditions. For more mformation, 
contact your University of Idaho Extension county 
agent. 

Timing Fertilizer Applications 
For greatest value to the tree, fertili1er should be 

applied in the spring as soon as the !.Oll is frost-free. 
This time varies in different portions of the state but 
should occur sometime in March or April. Fertilizer 
applied in early spring is available for the tree to use 
as soon as groy.'th resumes. Since root growth will 
begin before leaf development, fertili7ers should be 
applied as early as possible. 

Fertilizer can be applied in the fall or after the 
growing season is over. Since root growth may 
continue in some areas until November or later. 
fertili7ers will be available and beneficial to the tree. 
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Keep e\·ergreen trees \\atered after frost occurs if 
fertili1er 1s applied 1n the fall. Most fertili1er 
nutrients not used b) the tree in the fall will be 
available when gro\.\th resume~ in the spring. 
Howe\er. some nutrient loss. especiall) nitrogen, 
may occur because of leaching during the \\inter 
months 

In general. tree~ should not be fcrtili1ed in mid­
summer. In some Instances. such as" here injur) or 
defoliation has occurred, some benefit can be 
obtained from a summer application. However. 
precautions regarding summer fcrtili1ation are in 
order Use heaw applicattons of 1rngation water 
alter fertililatton. Late summer application of 
fertilizer may result in !lushes of ne\\ growth. Such 
t1ssue \\ill not "harden-orr· sufficiently before fall 
frcc;es and may result in winter injury. If summer 
krtili;ation is necessary. apply fcrtiliters in early 
summer or after the middle of September to avoid 
this danger. T\\O or three light applicatiOns of fer­
tili;er during the grmVIng season ,., supenor to a 
single large application. 

In general. young trees -.hould not be fertili7cd at 
the time of planting unless the plant111g site is known 
to be extremely low in fertility. I he root systems of 
transplanted trees are susceptible to damage by 
feruh7ation. 

Fertilizer Application Methods 
To be effective, fertili1er nutrients must reach a 

tree's sap stream While most nutrient uptake occurs 
through absorptiOn by the roots. some uptake may 
take place b) absorption through the leaves from 
solutions sprayed on the foliage or from direct 
injection of fertil11er materials into the trunk of the 
tree. 

Many different application methods have been 
dc\eloped for tree fertili7ation. Methods include: 
• Application d1rectly to the soil surface. 
• Application (dry or liquid form) in holes in the 

soil. 
• Foliar sprays. 
• Injections (dry or liquid) into the trunk of the tree. 

~o one method may be considered superior to the 
others. All are effective and used by commercial 
arborists. Fertih1er compounds applied to the soil 
surface or in holes in the soil provide a longer­
lasting effect than materials applied as foliar sprays. 

The application methods suggested are based on a 
tree's requirements for nitrogen, phosphorus. 
potassium and other nutrients. The size of the tree 
and its environment (lawn area or cement or 
asphalt) are constdered in determining the applica­
tion method. A combination of methods may be 
best. 



Fertilization frequency <.lept:nds on the applica­
tion method and the amount and form of material 
applied. For example. .. ince nitrogen is a maJor 
factor in plant \egetati\·egrO\\.th. nitrogen needs are 
three times greater than phosphorus or potassium. 
Because of differences in tree requirements. 
nitrogen lertili7ers should be applied annually while 
pho.,phorus and potassium can be applied every 3 to 
5 year'> Potassium is the lca'>t important of the three 
major nutrienb. as it IS usuall} abundant in Idaho 
soils 

\;itrogen rate is the key factor in determining 
fertilizer amounts to appl} because excess nitrogen 
can be detrimental to plant growth. There is little or 
no chance for detrimental effects on plant'> because 
of excess phosphorus and potassium. 

Water will readily move nitrogen into the root 
tone from the surface, making it available for use by 
tree roots. In contrast. both potassium and 
phosphorus do not move readily in the soil and must 
be placed m the root zone. 

When fertilizer is placed m the soil, make small 
holes with a punch bar or soil auger. Holes should 
be 12 to 18 inches deep and I \12 to 2 inches in 
diameter. Diameters larger than these are not 
recommended since the fertili7er will fall to the 
bottom of the hole rather than be distributed 
throughout its length. Make the hole at a slight 

0 

0 0 

0 Length 
0 0 

0 

0 

angle slanted towards the trunk for best distribu­
tion. 

Hole-. should be made in concentric c1rclcs 
around the tree trunk. The first circle should be no 
closer than 3 feet from the trunk with successive 
circles at 2-foot intcr.,als. Distances between any 
l wo holes on each circle should be 2 feet {f-ig. 4). I' he 
circular pattern of holes should extend for a few feet 
beyond the drip line or edge of the crown. lhe 
amount of fertilitcr placed in each hole will depend 
on the total amount being applied to the tree and the 
number of holes. 1 h1s amount is determined h} 
di\>iding the number of holes into the total amount 
of fertilizer required for the rate being used. 

ro avoid uneven grass growth, do not place 
fertiliLers on the surface or within 2 to 3 inches of the 
soil surface. After the prescribed amount of fer­
tiliter is placed in each hole, the hole may be filled 
with peat. other organic materials or sand. fhese 
materials are preferable to the original soil for better 
water penetration to the fertilizer material. 

Determining Fertilizer Quantities 
Since nitrogen is the key factor in deciding the 

fertilizer rate, all applications begin by determining 
how much nitrogen 1s needed and what fertiliter 
material is to be used (Table I). Nitrogen rates range 
from 0.25 to 0.4 pounds N per 100 square feet. 
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L 
Fi~. 4. 1- ertili1er \hould be applied in hole'> both inside and oul\ide the tree·~ drip line. Hole\ 'houhl he about 2 feet apart and 12 to 18 

inches deep. "here ~ide\\alk'>, drhe\\ays or other \tructures are present, reduce fertili1er upplication in proportion to the 
reduced soil area. 
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Here are e.xamples of ferttlizer application rates in 
several different situations: 

• Small deciduous tree (less than 25 feet high) 
a Appl) mtrogen (such as 21-0-0) annuall\ at the 

rate of 0.4 pounds per square feet of soil surface 
beneath the tree. 

b. At 3- to 5-year intenals. appl} a nitrogen and 
phosphorus fertilizer such as 15-10-0 or a complete 
fertiliter such as 6- 10-4 or 12-12-5 in holes at a rate 
equal to 0.4 pounds of nitrogen per 100 square feet 
of soil surface beneath the tree. 

• Flowering ornamental and other small fruit trees 
Excess applications of nitrogen may tend to 

reduce nowcring and fruiring. If fertili?ation is 
necessal). appl) Nand P fertilizer such as 15-10-0 or 
a complete fertilizer such as 6-10-4 or 12-12-5 in soil 
holes in the spring at the rate of0.25 pounds ofN per 
100 square feet. 

• Small evergreens and shrubs (less than 15 feet) 
Use complete fertilizer at a rate of 0.25 pounds of 

actual nitrogen per I 00 square feet at 2- to 4-yea r 
intervals. 

• Large trees (deciduous and evergreen) 

At 3- to 5-year intervals, apply a nitrogen and 
phosphorus fertilizer such as 15-10-0 or a complete 
fertili1er such as 6-10-4 or 12-12-5 in holes at a rate 
equal to 0.4 pounds of N per 100 square feet of soil 
surface beneath the tree's crown. 

Recommended rates of fertilizer are based on the 
ground area under the tree canopy (Fig. 4). This 
approach is used rather than the traditional ap­
proach of relating fertilizer needs to trunk diameter. 

Table 1. Quantity of common fertilizers needed to provide 
equivalent amounts of nltr~en. Application rates ex­
pressed In pounds of fertilizer material per 100 square 
feet of ground area. 

Fertilizer 0.41b N per 0.251b N per 
analysis' 100 sq. ft. 100 aq. ft. 

2-3-2 20 12 5 
4-10-4 10 6.2 
6-1Q-4 6.8 42 
8-1o-8 4.8 3.0 

1Q-10-5 4.0 25 
12-12-5 32 20 
14-10-0 2.4 1.5 
16-20-0 2.2 1.4 

2Q-16-0 20 1 3 
21-0-0 2.0 1 3 
33-0-0 1.2 08 
45-o-O 0.8 OS 

'The fertilizer analysts is shown on all contatners The ftrst 
number gtves percent total mtrogen (N). the second. percent 
available P ,Q. the third , percent water-soluble KlO. A 2-3-2 
analysts contatns 2 lb N. 3 lb P2Q. and 2 lb K,O per 100 lb of fer­
tilizer. A 16-20-0 analysts contatns 161b N. 20 lb P,O and no K:O 
per 100 lb ol fertilizer. A 45-0-0 analysis contains 45 lb of Nand 
no phosphorus or potass•um per 100 lb of fertilizer Ammonium 
sulfate (21-Q-0) contains 24 percent sulfur and 16-20-0 contains 
15 percent sulfur Other m1xes may contain zinc and other micro­
nutrients. Check the label. All nutrients 1n the fertilizer will be 
listed 
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'Trunk diameter has not been shown to be a good 
indtcator of fertlli1er needs. 

To make computation easier, the circular area 
beneath the tree's crown rna} be considered to be a 
square or a rectangle (Fig. 4) The stdes of this 
rectangle are the length and width of the tree's 
crown. remembering where possible to extend the 
dtstances a fe\\ feet be;yond the tree's drip line. 

If the area beneath the tree's crown is ob-.tructed 
b\ a ..,ide\\alk. dri,ewa} or other structures that will 
prevent fertiliter distributiOn, the total amount of 
fertili1er applied to the tree should be propor­
tlonall} reduced (Fig. 4). Do not apply excesstve 
amounts of fertilizer to only one side of the tree. 
More frequent ferti l i1er applications may be 
necessar} m th1s sttuatton. Where extreme obstruc­
tion of soli surface area exists o r where rooting is 
limited. such as when trees have been planted in con­
tamers. special pract1ces are required. Ferttlt7er 
nutrients should be applied in very small amounts 
and verv frequently or applied as foliar sprays. 

For a fertiltzcr with an analysts not ltsted in Table 
I, select the clo~cst analysis and apply that rate. To 
convert rates to larger areas. first divide square feet 
of ground area to be fertilized by 100 square feet. 
Then multiply times the rate given for 100 square 
feet (Table I). 

Sample calculations: 
I. Given: Area = 20 ft " 20 ft; fertili7er analysis = 

10-10-5; i'. application rate= 0.4 pounds 
N per 100 sq ft 

Desired: Fertilizer application rate (Table I). 4 
pounds of I 0-10-5 fertili7er material 
per 100 sq ft of ground area. 

Calculations. 20 ft " 20 It = 
400 

sq ft = 4.0 
100 sq ft 

4.0" 4 lb (rate of application)= 16 pounds. 

Conclusion: 162 pounds of a I 0-10-5 fertilizer 
applied to 20 ft x 20 ft area under 
tree canopy. 

2. Given: Area = 8 ft x 12 ft; fertili1er analysis = 
4-10-4. N application rate= 0.25 pounds 
per 100 sq ft 

Desired: Fertilizer application rate (Table I ). 6.2 
pounds of 4-10-4 fertili1er per 100 sq 
It of ground area. 

96 sq ft 
CalculatiOns 8 ft " 12 ft = = 0 96 

I 00 sq ft · 

0.96 " 6.2 = 5.24 pounds. 

Conclusion: 5.241 pounds of 4-10-4 fertilizer 
matenal applted to 8 It " 12 It area 
under tree canopy. 

-------
! ~1o~l dr) feuililcr' \\eigh .lbUUl I r •lUnd per pint. 0 5 pound' 

per cup or 2 pound' per quart . 
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SERVING THE STATE 

Teaching . . . Research . . . Service . . . this is the three-fold charge 
of the College of Agriculture at your state Land-Grant institution, the University 
of Idaho. To fulfill this charge, the College extends its faculty and resources to 
all parts of the state. 

Service . . . The Cooperative Extension Service has offices in 42 of Idaho's 44 
counties under the leadership of men and women specially trained to work with 
agriculture, home economics and youth. The educational programs of these 
College of Agriculture facQity members are supported cooperatively by county, 
state and federal funding. 

Research Agricultu.ral Research scientists are located at the campus in 
Moscow, at Research and Extension Centers r.2ar Aberdeen, Caldwell, Parma, 
Tetonia and Twin Falls and at !h~ U, ?" .. Sheep Expenment Station, Dubois and 
the USDA/ARS Soil and Water Laboratory at Kimberly. Their work includes 
research on every mlljor agricultural program in Idaho and on economic activi­
ties that apply to the state as a whole. 

Teaching Centers of College of Agriculture teaching are the University 
classrooms and laboratories where agriculture students can earn bachelor of 
science degrees in any of 20 major fields, or work for master's and Ph.D. degrees 
in their specialties. And beyond these are the variety of workshops and training 
sessions developed throughout the state for adults and youth by College of Agri· 
culture faculty. 

Issued tn furtherance of cooperative extensoon work tn agroculture and home economics, Acts of May 8 and 
June 30, 1914, in cooperation with the U.S. Department of Agriculture, H. A. Guenthner, Director of 
Cooperative Extension Service, University or Idaho, Moscow, Idaho 83843. We offer our programs and 

facilities to all people without regard to race, creed, color, sex or national ongin. 
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