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Background: Causes

e Biotic vs abiotic factors
e Weather vs climate
* |nsects & diseases
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Trees: How & What

Plant growth process &
accumulation of organic matter

— Carbon based products
* Water + Carbon dioxide
* Sugar
* Complex molecules
* Cells
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Plant Growth Process Overview

Three phases in growth:
1. Photosynthesis

Creation of the sugar molecules

2. Transport
Move these compounds to the sites where cell division
(new cells added) occurs

3. Meta bOIism The growth proces first makes
[ ' i th terial, t tsitt
Assemble into long chain molecules in cell components & raw matertal, transports it 10

the construction site, then
assembles it into wood structure



Plant Growth Process Overview

Transport

— Sugars transported to
growing cells

— Transport is primarily through
the phloem (inner bark)

— Moved to meristematic tissue
throughout the plant




Plant Growth Process Overview

Allocation of energy (priorities) during plant growth

Maintain respiration (sugar + oxygen = energy for plant growth)
Produce fine roots and leaves

Produce flowers and seeds

Extend branches

Store energy rich chemicals

Add wood to stems, roots and branches
Create anti-pest chemicals for defense
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Occurring at a rate determined by availability of resources
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Plant Growth Process Overview

Growth & maintenance dependent on:

e Plant physiology (vigor,
 Temperature & Light

* CO,andH,0

* Soil and site (nutrition)

Live Crown Ratio
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Live Crown Ratio - A simple index of tree vigor.
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Plant Growth Process Overview

Healthy plants

— Carry out physiological functions

— Cell division & differentiation, specialized
cells fulfill dedicated tasks

Unhealthy/diseased/infested plants

— Compromised ability of plant cells due to
biological element or environmental factor

— Affected cells indicate type of physiological
function lost




Proweins synthesized
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Vitamins and
hormanes formed
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Shoot blight

A= Leaf blight
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Reproduction and
storage of starch,
proteins, and fats

Transpiration

Agrios 2005

Fruit spot

Fruit rot

Leaf spot

-~

Photosynthesis
(food monufacturc)

Uptake of water
and minarals

Protein
synthesized

FIGURE 1-1 Schematic representation of the basic functions in a plant (left) and of the kinds of
interference wath these functions (right) caused by some common types of plant diseases.



Requirements

Moisture
Nutrients
Heat
Light



Synecology

\Y/
— Dogwood 4
— Quaking aspen?2
— Cottonwood 5
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— Shortleaf pine 1

e Site variables




Process Interruption

Deprived of resources?
— Bark beetles, wood borers
No water & nutrient uptake by roots?
— Root diseases
Transport cut off?
— Stem diseases
Photosynthesis cut off?
— Foliar diseases

Abiotic Factors
— Can cause any of the above damage




Biotic vs Abiotic Factors

Abiotic
* Moisture

* Too little
* Too much: Oxygen?

* Inadequate nutrition (Deficiencies)
* Temperature
* Light
 Wind
* Dessication
* Pressure

e Air Pollution
 Herbicide

* Fire
e Abrasion?




Biotic vs Abiotic Factors

Abiotic
— Abiotic disorder = noninfectious disease,
symptoms caused by environment

v'Water deficiency example

* Winter injury/ red belt effect (elevated
winter temperatures during periods of low
moisture, frozen soils, dessicating winds and
inversion layers)




Biotic vs Abiotic Factors

Biotic
— Fungi, viruses, bacteria,

nematodes, parasitic
plants, viroids, protozoans

— Insects




Biotic vs Abiotic Factors

Biotic
v'Biotic disease = symptoms caused
by a living organism, attacking
plants to gain nutrition from host
v'Insects & diseases
" Tree girdling (Vaseularecambium)
= Loss of foliage (Phetesynthesis)




Decline-Disease Spiral
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What do biotic organisms need?

* Environment is key!

* PREDISPOSING/INCITING FACTORS

* Temperature, moisture regime, light
* Mechanical damage

e Contact or proximity to biotic organisms

Host



Biotic vs Abiotic Factors

What do biotic organisms need?

* Vigorous/healthy plants often are not affected';
when exposed to biotic/abiotic problems
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Biotic vs Abiotic Factors

Wood decay fungi need:
— Oxygen
— Water
— Food

e Cell wall materials
* Cellulose, Hemicellulose, Lignin

— Stored or un-transported sugars in the lumens
— Temperature

Insects need the same things




Biotic vs Abiotic Factors

Insects

— Bark beetles

— Wood borers
— Defoliators




Decline-Disease Spiral
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Predisposing Factor: Climate Change

U.S. Drought Monitor March 28, 2023
Oklahoma e s e o

Drought Conditions (Percent Area)

None | D0-D4 |D1-D4
Cument | 29.69 | 60.31 | 53.68 | 48.50 | 37.30 | 12.83
Last Week
o ook | 3430 | 6561 | 50.07 | 50.92 | 36.64 | 11.21
3MonthsAgo | 4 g5 | o543 | 89.73 | 80.92 | 56.13 | 11.65
Sept 29, 2022
Start of
Calendar Year | 1.82 | 98.18 | 80.73 | 80.02 | 56.13 | 11.65
01-03-2023
S . Start of
Percent of Normal Precipitation (%) Vater Year | 0.00 | 100.00| 9085 | 0444 | 6444 | 1725
4/4/2020 - 4/3/2023 One YearAgo | 43 7q | g5.04 | 76.49 | 63.34 | 33.90 | 8.32
03-28-2022
Intensity:
I:l MNone I:l D2 Severe Drought

I:l D0 Abnormally Dry - D3 Extreme Drought
[ D1 Moderate Drought  |Jlf D4 Exceptional Drought

The Drought Monitor focuses on broad-scale condtions.
Local conditions may vary. For more information on the
Drought Monitor, go to https:#droughtmonitor.unl. edw/About.aspx

Author:
Curtis Riganti
National Drought Mitigation Center

droughtmonitor.unl.edu




Predisposing Factor: Climate Change

Mid-Century Projected Change
of the Annual Average High Temperature
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Predisposing Factor: Climate Change

Mid-Century Projected Change
of the Annual Average Number of Heatwave

‘{ Average: L ! - : ' "1 Average:
1
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TR
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SOUTH CENTRAL . .
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Predisposing Factor: Climate Change

Mid-Century Projected Change in the
Annual Average 5-Day Maximum Rainfall
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Predisposing Factor: Climate Change

Mid-Century Projected Change in the
Average Annual 1-Day Maximum Rainfall
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Predisposing Factor: Climate Change
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Adapted from: Ashley et
al. 2022

Mean annual supercell
track counts on an 80
km grid for the three
simulation epochs: The
mean annual supercell
count track difference,
or delta, between
FUTRS8.5 and HIST.
Stippling denotes a
significant (p < 0.05;
Mann-Whitney U test)
difference between
HIST and FUTR8.5.
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Predisposing Factor: Tree Species Growing Outside

Climatically Adapted Range
' ' Y
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Drought note: While SE OK has experienced average precipitation this year, from 2022-2023 it experienced considerable
drought. Trees do not “catch up” for awhile, and drought stress is likely higher for species planted outside native range
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Inciting Factor: Lingering Effects of 2021 Freeze

Bitterly Cold Tonight W““";Q'g:;;‘:;;;j’g;g

Record low temperatures likely tonight/Tuesday morning Issued Feb 15,2021 5:37 PM CST

Ao
. o 1520
sl -14° PoncaCity
Woodward Er:iid o 14°
ﬁ? StilI\.;Jater
-11° 292° “
& Clinton Oklaho-ma(:ity G
Amarillo /
=11
S PAda
-10°
a : M
'é Ardmore _
i chit Durant
-6° WichitaFalls

>
e
e
3
=
T
b
e
Q.
g
-
S
Q
-

-6° -99,

Altus Lawton

Seymour

f g * NWSNorman weather.gov/norman



Future Contributing Factor: Needle Blights

IDABEL
“MCCURTAIN COUNTY
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Possible Contributing Factors: Pitch canker,

annosum, etc
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Contributing Factors: Ips Engraver Beetle &
Black Turpentine Beetle
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