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Categorizing Types of Tree diseases

Abiotic plant diseases
Biotic plant diseases

Decline plant disease




Tree Disease Concepts ( Manion, 1981)

Abiotic Agents of Tree Diseases




Soil condition affecting tree health

1. Physical factors: moisture, oxygen,
mineral content, structure, and profile.

. Indirect effects of physical factors:
mycorrhizae, pathogen, soill
microorganisms

Mineral nutrition

. N, P, K, Ca, Mg, S, Fe, Mn, Zn, B, Cu,
\Y[e]

. Exotic tree planted on sites not normally
occupied by the species may show
deficiencies.

. Tree grown in urban environments or on

highly disturbed sites will develop
mineral-deficiency symptoms.




Moisture

® Soil moisture:
1)water held in the macrocapillary structure.
2)water held in the microcapillary structure.
3)water chemically bound.

® Macrocapillary water is utilized by tree roots and
soil microorganisms.

® Microcapillary water is generally not avialable to
plants, nor is chemically bound water.

Humus or decomposing organic
matter is the major source of
mcarocapillary water holding capacity;
therefore, the amount of organic matter in
the soil is very important to tree health




Tree Disease Concepts ( Manion, 1981)

Soil aeration

Oxygen: approximately 20%
Carbon dioxide(CO,) < 1%

Decreased levels of O, are more
significant than increased levels of CO, to
the health of plant roots.




Heavy clay soils, soil compaction,
asphalt, concreate, excessive rainfall,
iImpeded drainage reduce the
exchange of gases and thereby
reduce O,

In soil deficient in oxygen

1. root growth is retarded

2. amino acid leakage from roots to soil
increase

. mycorrhizal development is reduced
4. water and mineral absorption is reduced




How to handle the oxygen problem?

1. Avoiding conditions that reduce O, in
the soil.

2. Planting species the tolerate low O,
levels

Concentrations Capable of Causing injury and
Typical Symptoms of Damage to Trees

Concentrations of

. Hardwoods Conifers
pollutants causing injury

SO,, 50pphm?2 4hr Interveinal necrosis Tip burning

Marginal or interveinal

NO,, 200 pphm for 4 hr chlorosis

?

Fluorides ® Marginal chlorosis Tip burning
Ozone, 7pphm for 4 hr Flecking on upper surface  Flecking and tip burning

Silvering or glazing of

?
lower surface ’

PAN, 1 pphm for 6 hr

a pphm, parts per hundred million.

b Fluorides accumulate in the plant. When the level of 50-200 ppm is reached,
symptoms appear.

Tree Disease Concepts ( Manion, 1981)




Categories of factors influencing declines

Tree Disease Concepts ( Manion, 1981)

Biotic agents of tree
diseases
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Urban Tree Problems

Urban tree are much more likely to be
affected by noninfectious diseases.

One must understand the common needs
of trees.

A balance must be maintained between
water lost by transpiration and water
uptake by the roots.

16



Soil conditions should allow for growth and
activity of the feeder root system to
maintain a proper root-shoot balance.

Sufficient foliage must exist and be
photosynthetically active to produce food
for growth of the tree

Good tree vigor will prevent infection by
weak pathogens.

(EFMAEsaHRF - A REA)
(EHAME25RET - MU SZERARA)
Saprogen — Saprophyte + Pathogen

Trichoderma, Penicillium, Aspergillus,
Phellinus, Ganoderma
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Noninfectious disease attack most or all species
of trees, while infectious diseases are usually
limited to one or a few species.

Urban trees normally live for over 100 years, but
exist in a rapidly changing environment.

These changes constitute the primary causal
factors of the abiotic diseases so common in
urban trees.

Many varieties of ornamental trees which
are incorporated into landscape plants are
selected because they are resistant to the
infectious diseases common in the area.

The most diseases of urban trees are
caused by abiotic causal factors, usually
related to activities of people.
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Moisture streess, soil stress, animal injury,
temperature streess, construction injury,
Injury from electricity, Artificial light, air
pollution injury, and injury from
underground gas.

Drought stress

Paving(£#if%) ; soil compaction(1#FRE) :
urban trees were restricted root zone
Leaves show marginal and interveinal
necrosis.

Die back of the crown (drought conditions
for a number of years)

Foliage desiccation (air temperature
becomes warm when the ground is frozen
in the winter.
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Summer drought can be alleviated by
watering trees, and by placing a thick
mulch.

Watering once every 2 weeks is usually
sufficient.

Excessive watering will result in low soill
oxygen levels and death of roots,
particularly feeder roots.

Soll stress

pH, Nutrient deficiencies, Toxicities, Poor
physical condition

Most trees grow best at pH 5.5t0 6.5

Overliming; Adding sulfur for decreasing
pH value.

Iron deficiency — interveinal chlorosis
Foliar spray of chelated miner elements
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High nitrogen fertilizers:

1) causes a lot of crown growth of trees and
results in an imbalance of root - crown areas.

2) increases sensitivity to drought and dieback.

A fertilizer high in phosphorus and low in nitrogen:
leads to a proper root-crown ratio

Soil compaction will result in a reduced root
system and enventually crown dieback.

Jogging, bike and vehicular paths should be
kept at least 10 feet away from trunks of urban
trees.

Construction activity may result in damming(7K &
{&) or ponding(it{L) of water in the root zone of
existing trees.
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Self girdling by roots

Tree affected will lack the normal butt
swelling at the ground line and will
eventually have crown dieback.

Control measure:

1) Cutting out dead limbs(C K45 {) and
thinning the crown.

2) Planting genetically smaller trees in
areas with restricted root zones.

Animal injury: clawing or chewing on the bark;
urine damage.

Sunscald injury:

1) Summer sunscald normally occurs when open
areas are cut in stands for buildings.

2) Temperature rapid change results in bark
injury, usually on the southwest side of the trees.

Extremely low temperatures: the freeze caused
bark cracks.

Construction activities (equipment)
Electriacl shorts(Z57), lightning, street light.
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Recognition of Biotic, Abiotic and
Decline diseases

. Symptoms
. Signs
Host specificity

. Spatial distribution
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