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AT A Word of Caution on
2 Fertilizing Woody Plants (pg 1 of 6)

AP
It iéﬂbnm'}ﬂ that the goals of a planned fertilizing program are to increase health of the tree, and not to
over-stimulate top growth, or correct problems caused by plant selection, improper planting techniques,
poor soil drainage, =oil compaction, or incorrect walering. The purpose of ferilizing is to improve the
appearance and condition of plants, and increase vigor 1o make plants more resistant to stressas.

o

landscape plants are under siress, and i
must be teken inte account when ferilizing,
because response io ledilizer varies with plant and
enwironmeni. Response can be affected by soil
fartllity, aeration, and drainage, site exposure,
lemparalure, of proximity (o manmads struciures.

Plant Nutrition
Plant growth depands on Essential Elemants, tha
absence of which prevents a plant from completing
s lifa . We somatimas rafer to supphy
jpdants wcﬁhﬂ'lau nutrients as ‘feading’ tﬂ’ﬁ
nutrients act more like vitamins, helping the plant
produce anengy and grow

Micronutrisnts
Some elements ara nesded
im such small amourts that
ﬂ'IEfr' DECOmE Woac Bl low lesals.
Thega nCiLe Horon,
futElI'l;EI.I'EEi&. Jne, and Co §
M
be causad by the
ol Nitrogan, Fh
Potaasium,
galts, pH
BMMOniLMm toxicity.

If Plant Has
Mustrient... F-uﬂillzln! Wil
.-Daficigncy  |Increasa plant growth
.Adaquacy |Mof changa growth
e AIPUS Decreasa plant growth
.. TGty Kill plant

The Essentials

Thera are sixieen slements required for plant
growth, Carbon, Hydrogen, and Oxygen are
prowvided fre, irom (he environrmend, Thirean ofher
elaments are provided by the soil and transformed
inhy absorbable forms, then taken s by e ools.
Flanis will absorb army elemen from the sail,
including non-assential, éven toxic substances.
Planis can have multiphe deficiencies of nulrients at
on@ lime, or an excess of ong nutrien! can cause
toxic amounts anathar.
MN- M

Mitrogen ks one of the most abundant elements,
and makes up B0N: of the aimospheare, but it is in an
inert form, and muest be fiked (chemically

transformed) 1o be useable by plants. Mitrogen s

the critical limiing alemeant for most plants because
of s unevallability, and Is second only to light and
waker in importance. Mitrogen is required for growth
from seedling o cultng to mature plant, and the
nesd Increases as plant growith increases,

Planis acquire Mitrogen from the sol through
fedilizer, manure, or mineralization of organic
matier, from the atmospheara, through N flaton in

the soil or from movement within the plant.

P- Phosphorus

Phosphones is sacond only to Nitrogen as the
limiting alemant for plant growth, and is an
important part of plant cells. Phosphorus is
abundant in most soils but mostly unavailable for
uptaka, becauss il forms insoluble complaxas and
is incorporated irto organic matter by microbes.
Dinly 20% or less of the Phosphorus applied is wsed
by the cwmant years growih, the rest can be lost io
ruraff, afecting tha health of lakes and rivers. Care
musl also be taken in phosphorus applications, as
auoess can interiana with mycomhizal-dorming fungi
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'J' I Soil-Symbiotic Associations

In healhy soil, many hpes ol timy living things
axisi that aid in plani growth and survival, Thay form
symbiotic banaficial relationships with plant roots,
whare thiy help the plants obtain waler and
nuirienis, and the microorganisms get enengy,
vitaming, and amino acids. Water stress not only
aftects plants, bul also alfects the abiity of
symbiotic microorganisms, because less water
means less materals transported to make anangy
that tha baciaria of fungi depand on,

Mycarrhizal-Plant Associations

Certain types of fungl inhabit and colonize the fine
non-woody ools of plans, and lorm ool Siruciunes
called mycorrhizae, Thesa struciures exiand the
roots, and can increase surface ares up to TO0ME,
incrsasang the uptake of water and nutrients, Tha
mycorrhizae are finer than roots 5o they can extand
in sod pores, and they typically grow faster, lve
lpnges, are more efficient, and absorb and
accumulate nutrents betier than roots. With the
incrgased ability 1o lake up Niﬂ"ﬂﬂlﬂ and
Phosphorus, 1he most imporant nutriants,
mycorrhizae are credibed with the adapiation of land
plants: lo mulrien] poor Soils,

With the aid of the mycorhizaes, plants have
increased toleramce of soil compaction, pH
extremes, salinity, drought, heavy melals, organic
or inonganis sodl towins, and high soil temperatures,
all of which are common characteristics of difficult
landscaps sites, Plants with mycorrhizas also show
increased growth, fiowearing, and hardiness, and
less transplant shock. Mycorhizae can also deter
pathogens and parasites by crealing barriers,
creating competition, or producing toxins.

Mycorrhizal fungl associate with 80% of land
plant species, and oocur naturally in soil, but
typically mot in cultivated nursery fields. Sails that
are low In organic matter, in a field notation,
stadlized, or compacted, or have high fediizer
levels, high pH, bad drainage, or freguent irrigation
are unfegworable o mycorrhizal fungl. Soll-less
container mixes ara complataly uninhabitabla.

A Word of Caution on
Fertilizing Woody Plants (pg 2 of 6)

Bacterial-Plant Associations

Rhizobiem and ofthar baclerda live in the rool
nodules of certain families of IH-HI‘HE. I'I"Il:ﬁlhr
Legumas, fiding more Mitrogen than baictaria
because of the enengy and probection from the
plant. There are also woody non-legume species of
carain families thal hawe root nodule bacieria.

These planis ang all adapled 1o grow in poor soil,
and will form nodules even in nursary fields i
inoculated with the bacieria:

Almus glutinoss Carpinus betulus
Hovrisaam £

Almus rugosa Carpinus canolinlana
Hombagm Ame

Aigisr
Batula alleghanensis
ety

Betula Madison
et s Satn

Betula nigra
Birph Rvver]

o Bph Littie King Dwar
bul
'&E'wam
hhilphtmhl

Hiiesmes
O e Cotmocat Fros] . Hamoaarm
Bt Crmsom Srost]

Even though the root nodule bacteria only
associate with cartain plants, the increased
Mitrogen fixed in the soll can benefit other plants
nsarky. Thise plans can be used &5 Cover Crops or
in companion planting.

Ectormycorrhizal fungs occur in plants, oulside
plant roats. About 2,100 species of trees form mycorrhizae
including alder, birch, pecan, walnut, fir, hemiock,




McHenry
Nursery, Inc.

©2016 McHenry County Nursery.
All Rights Reserved.

fn-unlj.r

hf"-ﬁf E Fertilizing Woody Plants (pg 3 of 6)

\ 3‘ ts From the Atm

Mitrogen from the atmosphere is retumed to the
soil by rain or snow, lightning, volcanoes, industrial
byproducts, or leaching from plant leaves,

Nitrogen Movement within the Plant

Mitrogen s mobile. ikt moves easily within the plant
to whare i is neaded. Plants can move Mitrogen
from old to new leaves i adequate amounis are
unavailable. Nitrogen is needed most in the leaves,
meristems and seeds of the plant.

Seasonal movemant of Nitrogen within a plant
also oocurs. In Fal and Winbes, Nitrogen concantraion
increases in woody lissue as nutrients and other
materials are sent to the branches before the
leaves fall. In Spring, Nitrogen is moved back from
the woody tissue io the growing leaves and shoots.
Mitrogen from sioned wood is mone readily available
for plant growth than external sources.

les for Correcting
Nutrient Deficiencies
Prevention |

To prevent nutriani deficsencias from occurring,
firsl salect the right plants for the site conditions. A
plant that has its preferred light, water, and soll will
be able to use the nutrients available.

One can prevent Mitrogen deficiencies by

anting INi n fixing companion species in
Do "

Tha last resor is to Ferilize a plant, after canaful
analysis, because il has a complex effect on the
quality of the plants and the quantity of the plant
products (flowers, fruits, shoots in shrubs). For

Limitations to Plant
Response to Fertilizer

Root/Shoot Ratio Balance

Different plant species have different ratios of
roots to shoots, and root/shoot retio decreases with
plant age and size, but no matier what its desired
ratio =, a plant will always attempt 10 melurmn bo it mo
matter what happens 1o it. Plants have developed
this balance to efficiently supply the above ground
paris with the water, nutrienis, and homaonas i
needs from the roots, and supply the root system
with the energy and producis it needs from the
leaves. An upset in either part is a problem for the
ather part.

Disturbing the balance - Examples

Shading, pruning, defoliation, fiowearing and fruit
all Hm gmnwg"m by lowering pmru'iynlhaaim
using up enargy. Heavy MNitrogen fedilization
increases shoots, bul decrease the ratio.

Injury to aither roots or shools triggers
compensation of that part at & rapid rate. Whan
planits are dug in a nursery, roots are cut, and when
the plant 5 back in the ground, hormones amnd
energy are sent 1o roots for rapid growih to make up
far the loas. If the leaves, howewver, are not getling
what they need, they are not able to send the roots
what thay nead 1o make up for the loss.

_DIDYOU KNOW?
Atmosphenc nitrogen fixing is
anly 177 of the amount of that
fixed by microbials. The decay
of organic matber also releases
Nitrogen to the soil, but it can
lakes up o 50 years to
release all the Nitrogen from 1
years worth of plant ltter,

axample, farilizing could increase the number of
flowars or fruits, but kower the quality of the fruils
or the plant,

The best fartilizing results accur if other factors
imporiant o the plant are nod limited, and the plant
is in balance.

A person's nutritional  Nitrogen
needs are derived solely from plants.
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. " Effects of Fertilizing on Pest
and Disease Susceptibility
Any physiological change in a plant, good or bad,
attracts some type of pest or dsease if it is in
the vicinity.

* Some insects attack trees with low vigos,
low anergy resar'es
+ Parasites generally prefer vigorous plants
* Decay fungi preler woody pars with
high Mitrogen concentrations
* Damping off diseases prafer young sofl stems
+ Fust fungl generally preder young plants
= Canker diseases generally prefer irees under
20 years old
Fartilizing a plani causes a physiological change
in the plant, which can make it healthier and more
resistant to soma pests or diseases, or i can upsat
tha plant balance and maks it more suscaptible to
other pests or diseases. For example, fertiizing can
increase resistance of Elms to Dutch Elm Diseasa.

=¥

Fertilizing can...
..dcrease susceriliy fo
Sucking nsects
but
Provide resistance o leal
dirpases and dedack disoases

Examples of When Fertilizing Does not work:
Drought = decreased plant growith = less water and nuirent uptake
Waternogged soll = decmase efipcthvenass of mots

= b warhar and nutrient uptskn
Rool pathogen atiack = ool injury = less waler and rutrient uptake
Defolation by pests = decrease Pholosynihesis = decrease growh

= |Bas eneigy 1o Fools = eSS waler and nuinient upleke
Compatition from weads = decrease avallabiity of watarmurients
= lgsss wabar and nutnen LHExs

Law of Diminishing Return:
with &y plant nd mafier is nuifent neads, coninually iInCreasing
fartilizer past the adequate lewvel doas not increase growth

Plants (pg 4 of 6)

Effects of Excess Fertilizer

Applying excess fertlizer, beyond whal a plant
can use is not only wasteful of time, money, and
rasources, and a pollution hazard for ground water,
lakes, and rvars, but it can harm the plani more
than hedping i1.

Chver fartilizing can cause a buildup of salts which
can affect plant cell waler pressure, change pH,
unbalance the plant, or burn the roots. Any of thaaa
changes can decrease water uptake, creating watar
siress in the planl, and eventsally cause injury or
death. Root injury from pH change can also be
caused by the increasad solubility of certain boxc
alamants in acidic soil, or the decreased availability
of Iron &nd Manganese in alkaling soil.

Lata saason farilizing profongs the growing Saason,
and a late flush of growih may nol have time 1o
harden before frosl, resulting in freezing injury.

Char-stimulating the branching, FHowering,
fruiting, espacially on malune treas usas axoass
energy, and the plant will be stressed the following
season as it ifies to raplace fis energy reserves.

In very young plants, fedilizing that crealas overly
excessive top growth, creates a low roobshoot
rafio, which means poor iransplant survival.

The aifecis of over-lerilizing are differant
depending on the plani species, but typically,
conifers are mora sansitive to owvar-fartilizing
becausa they have about 173 of the nulment neead
compared to deciduous plants. Conifer roots can be
easily damaged by ovar-lertilizing, or unwanted and
excassive growth can ooour,

Fertilizing can...
SIEFBESE IS SeNOURNeSES
of ool iseases,

discourage defaliating
insacts and borers
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= A Word of Caution on

Maximizing Healthy Growth
Owarall plant growth increases more if there is
litthe water stress than by increasing lerilizer, and
plants in water stress will not use fertilizer.

In the nursary

Containgr grown shrubs are usually given a
controlled release fertilizer mived with the sol, or
appled through the irrigation system. Ferilizer is
essental in soil-less or neady sol-less containg
media, but to get tha best landscape plant, the goal
of a confainer nutriant program should be to have a
high root to shoot ratio. Plans held above ground
should be watered thoroughly every 2-3 days,
depanding an the weathar.

ngTransplanting
igging plants in the field, culting the roots, is tha

equivalent of surgery o a plant. Afier transplanting,
what they really nead is rest, and lots of fluids. 5o
forcing recovery and growth by fartilizing can cause
problems and siress the plant. After planting in the
landscape, planis should be watared 1° once a
weak, dapanding on the weather.
Maintaining in the landscape

* The sacond year after transplanting is the time
whan farilizer can be usad fo ncrease height,
width, and caliper. Once established, plants can
be fertilized to maintain health and vigaor.

* Fertilizing showld be based on plant nuthent
needs, which will result in higher uptake
efficiency compared to constant and wniform
fertilization.

* Uniform fertilizing can cause more problems,
because some micronutrienis are foxic at low
levels. Fertilizer needs also depend on soil
organic matter, soil texbura, and drainage.

Eau know if a plant needs Fertilizer?
Mmt planis will begin to show symploms of &
deficiency in a nutient starting with decreased
growth, fallowed by physical changes. and in
axingmE Cases daath, SYymMpLoms can also be
caused by many other emironmenial or cultural
faclors, so mona invest naeds 1o be done
batora assuming the planl neads farilizar,

General Chlorosis

Chiorogis is yellowing of the leaves and is cawsed
by a ganaral disturbance 1o tha plant mataboksm. It
is usually from a Nit n deficiency or lack of other
essential element. A pland lacking Mitrogen will also
have a lack of chlerophyll production and a
decrease in phologynthesis, and a decrease in
growth. Chiorosis can also be caused by over or
under wataring, temperature exiremes, jowic
substances, excess alemants, genehc mulalions,
af pH of sod,

Common Physical Signs of Nutrient Deficlency
Mo terminal growth

Pale grean'yallow leaves (chiarotic)

Motiled or siuniad aves, or aarly 1088 of lSanes
Daad branchas

Decreased Genaral Vigor

Compars the angth of twig growih
*  Young trees - 8-12" terminal growth per year
«  Mature treas - 6-87 tarminal growth par yaar
#  Shiubs - B-8° larminal growth per yoar
(vares by saason, vanely, apacies, sira)

Mo of Pamlc Keap ool most ol i B iop lew nches oy ol
Fonouph aalaang ol phaimg a0 egoias eafaer Shoold be
confinued’ over 8 perod of 2F peacs. Slow soaking showly ivke plce
yp fp 27 inches. As & peneral ruls, frees should recoive 18 inches of|
e gy S 0 cliys DuphouT growing season more F femps e
axfreme), Wiler siowl) deaply and iemiieal aof dadk
Lise & sof prodhe 88 Juice:

3lbs actual N per
1000800 par yaar is all
that s neaded far the
health of woody plants
in mosi stualons
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‘S i. ining Nutrient Needs
Generally if folkage color, growth, vigor not normsal,

plant tissues or 50il can be analyzed for daficiencies.

General Calculations for Nutrient Mesds

= Measure trunk to edge of branch spread (radius)

* Hadius sqguared x 3.14= surface area

= 3 IbaM,000 sgh

* Woody plants- 3-1-2 or 3-1-1 ratio

Fertilizing Efficiency and Timing

Plant leaves can take advantage of the greatest
amouni of nuirients wntl Septembar or Octobaer,
when the plant begina s rapid accumulation of
aenargy and nutriants in the roots and woody stems.
The highest Nitrogen recovery efficiency is in lale
surmnman/aary fall. In the following Sq:lnn? hal of l.‘hu
Mitrogen stored is remobilized to the leaves, an
thea whala plani dry weighl doubles in April-Juna.
Fertilizimg Timing

The bast time generally to fedilize is in spring and
fall. Fall is best, ganarally after the firsi hard freaze
in September or October, Spring is the next best,
bt it should ba done early, bafore growih in March
io garly May, Summer ferilizing can be done up 1o
July 1. Carract fartilizing in the summaer can be used
o increase flowering, frult set or fruit size the next
year. Ferillizing oo late in the growing season
promotes a late flush of growth, which is not able 1o
matura balore the fall freaze.

ativ

5 ‘A Word of Caution on
Fertilizing Woody Plants (pg 6 of 6)

Kinds of Fertilizers

Ferilizer Analysis or Grade refers to minimum
amounts of N, P:0- and K20 in feriilizer, and tha
numibser is the percent of each in the mix.
Onganic - from plant/animal source, slow to be
avallable because 1 must be reduced by
microonganisms 1o usable form
Chemical - miboed or manufactuned, typecally lower cost
Slow Release Fartilizer - organic or chamical, show
rate of release, low burn, low water solubility
Liquid fertilizer - soluble, applied to leaves or sail,
used for deep root feeding of treea/shrubs

Methods of Fertilizing

The best method 1o use depends on busdget, and
site and plant conditions.

* Liquid injection into soll- easy for rools 1o uplake,
waler used alsa halps plants

= Dy fertilizer in drilled holes in soil- helps aerate
heavy compacied soils

« Fedilizer on soil surface- the least time and
axpanse, bul can increase el growth

* Liquid Spray on follage- Does not provide all
necessary nulrients for growth, but can correct
minor nutrient deficlencies (eapecially inon)

A Soil Sample should be done bafore planting o
monitor soluble salls and pH, and delerminge what
ladtilizar is neadad, This should ba done al laasi a
year before, and tested every three years afier
plants are established.
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