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I.  Tree Physiology and Resource Allocation 

Photosynthesis 

Sugars 

Sugars 

Sugars 

Sugars 
Sugars 

Sugars 
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Sugars 

CO2+H2O+sunlight           O2 + fixed carbon (sugars)        

Starches Starches 

Resources, in the form of 
sugars and starches, needed 
for growth, reproduction, 
and host defense. 

Cellular Respiration 

Fixed carbon + O2         CO2 +H2O + biological energy 
Water is a building material 
in photosynthesis, a reaction 
medium for cell chemistry 
and a transport medium. 



II.  Tree Physiology and Water Transport 
Nutrients and Growth Regulators 

Sugars 

Sugars 

Auxins 

Auxinxs 

Starches 

Transpiration  from foliage 
 is the driving force of water  
transport. 

Absorption of water from soil  
is necessary to supply demand  
of the tree in response to  
Transpiration. 

Macro- and micro nutrients absorbed with 
water N, P, K, etc. 

Auxins 

Auxins 

Auxins 

Growth regulators produced at apical 
meristems to insure proper form through 
branching patterns, types of foliage, etc. 



What can go wrong? 
Tree diseases in Texas 

Å Herbicides 
Å Drought, other abiotics 
Å Declines (numerous species) 
Å Black spot (elm) 
Å Oak leaf curl 
Å Actinopelte on oak 
Å Leaf rust on oak 
Å Unkown virus on hackberry 
Å Brown spot needle blight 
Å Needle rusts 
Å Lophodermium needle cast 
Å Anthracnose (ash) 
Å Anthracnose (sycamore) 
Å Hypoxylon cankers (hardwoods) 
Å Mistletoe (true and dwarf) 
Å Giant dodder (native,exotic) 
Å Endothia canker 
Å Botrydiplodia canker 
Å Phomopsis (and others) tipblight 
Å Pitch canker 
Å Cedar x Hawthorne rust 
Å Fusiform rust 
Å Crown gall 
Å Smooth patch 

 

  
ω    Bacterial wetwood 
ω    Dutch elm disease 
ω    Oak wilt 
ω    Native elm wilt 
ω    Fusarium Wilt (mimosa) 
ω    Pinewood nematode 
ω    Bacterial leaf scorch 
ω    Fire blight 
ω    Lethal yellows on palms 
ω    Ganoderma root rot 
ω    Heterobasidion root rot 
ω    Phytophthora root /crown rot 
ω    Sudden oak death (nurseries) 
ω    Cotton root rot 
ω    Root knot nematode on Pecans   
ω    Heart rots (numerous species)     
ω    Sooty mold  
ω    Ball moss 
ω    Lichens 

Abiotic 

Foliar 

Branch, Trunk 

Vascular 

Root Rots 

Non - pathogens 



What can go wrong? 
Types of pathogens 

Abiotic 

 

ÅNutrient deficiencies 

ÅPoor water relations 

ÅClimatic extremes 

ÅAir pollution 

ÅToxic chemicals 

ÅHerbicides 

 

Biotic 

 

ÅFungi 

ÅBacteria 

ÅViruses 

ÅNematodes 

ÅParasitic flowering plants 



Example of an Abiotic Pathogen 
Iron Chlorosis 

ÅCaused by lack of iron, 

ÅParticularly in high pH soils (> 7.0), 

ÅMore of a problem on non-native plants 
(but not exclusively), 

ÅAlso often prevalent on disturbed sites, 

ÅDifficult to correct, but supplemental 
iron can be used 
ÅSoil applications, 

ÅDirect injection of tree. 



Example of an Abiotic Pathogen 
Herbicide Damage - Treaty Oak 

Velpar® 

Hexazinone - broad  
spectrum weed and 
brush control 



Herbicide Damage 

Unknown product, Austin, TX 



Where Not to Use 
Stay 18-24 inches away from plants, flowers, and mulched areas.  

Not registered for use under dripzone of trees and shrubs. 

Weed and Feed with Atrazine 



Healthy Plant 
Function 

Types of  
Disease 

Biotic 
 

Å Fungi 

Å Bacteria 

Å Viruses 

Å Nematodes 

Å Parasitic flowering plants 



Foliar Diseases 



Cercospora Leaf Spot 
Ligustrum, Nandina, Photinia, Pittosporum,  

Nandina 

WalterReeves.com 

Ligustrum 

Scot Nelson 

Pittosporum 

Hydrangea 

ÅEncouraged by warm wet weather, 
ÅCircular to angular spots, 
ÅMid to late summer, 
ÅAll but the youngest leaves retained 
    when serious, 
ÅRepeated infections lead to decline 
    in health of shrub, 
ÅOften starts in bottom of plant 
     and moves up through, 
ÅSmall black fruiting bodies with  
     magnification. 

www.clemson.edu/extension/horticulture 


