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Trees Die 
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Drought 

Sespe Creek, Lyons, Camp 2014 
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Roots and Root systems 
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Oxygen deficiency 

ÅRoots need oxygen to 
respire, without it they 
will die. 

ÅCompaction, 
waterlogging, deep 
planting all reduce 
oxygen content around 
roots 

Street Tree in Kiev, Ukraine, 2015 
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Chestnuts in the Town of Pripyat 
a few Km from the Chernobyl 
Nuclear power plant within the 
10Km exclusion zone.  Site of 
the worlds worst nuclear 
ŘƛǎŀǎǘŜǊ ƛƴ ƳŀƴΩǎ ƘƛǎǘƻǊȅΦ 

Lenin Blvd, Pripyat, Ukraine 2015 



Oxygen, Carbon Dioxide and Nitrogen oxide in soil 

Å The concentration of gasses 
changes with depth of soil.   

Å Roots often predominate in 
upper layers of soil because 
of this 

Å Add water and the graph 
changes dramatically 

Å Reduced temperatures also 
reduces oxygen 
concentration 

From: L.H. Stolzy, Zentmyer and Roulier.  1975 
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Root Anatomy 

ÅThere are many kinds of 
root systems 

ÅSome root systems have 
no hair roots 

ÅEcto and 
Endomycorrhizae 
change the root 
appearance 
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Root Development 

Think Trees Conference Albuquerque, NM, 
2016 

http://www.ualr.edu/~botany/salix_lateral.jpg
http://www.ualr.edu/~botany/root_development.jpg


Mycorrhizae 
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PF 6:Mycorrhizal Partners (lack 
thereof) 

ÅConditions that favor 
mycorrhizal growth are 
also conditions that favor 
shade tree growth 

ÅLitterfall, lack of 
compaction, moisture 
and organic matter are all 
essential to mycorrhizal 
partnerships 

ÅMany mycorrhizal fungi 
are also saprophytic fungi 
and rely on organic inputs 
to soil, i.e., Carbon! 
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Plant Physiology 
 
ÅPlants are photosynthetic -- they gather their food energy 

directly from sunlight  
ÅTo perform photosynthesis, plants need to have a supply of:  
ïSunlight  
ïCarbon dioxide gas from the atmosphere  
ïWater  
ïMineral nutrients  

ÅDuring photosynthesis, plants release Oxygen, but they need 
to use oxygen at night and in parts of the plant (like the roots) 
that do not perform photosynthesis.  

ÅThe structure of a plant is adapted to gathering the things that 
the plant needs.  
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Physiology 
ÅPhotosynthesis 
ï (6C02 +24H20 + light Ą C6H12O6 +6O2+18H20) 
ï3CO2 +6H2O + lightĄ C3H6O3 + 3O2 +3H2O 

ÅRespiration 
ïC6H12O6 + 6O2 Ą 6C02 +  6H20 +Chem E + Heat 

ÅTranspiration 
ïWater loss from plant surfaces due to Ps 

ÅGuttation 
ïWater loss from plant surfaces due to Rs 

ÅHormonal regulation of plant growth 
ïAuxins, cytokinins, gibberelin, ethylene, abscisic acid 
ïhttp://www.emc.maricopa.edu/faculty/farabee/BIOBK/BioBookPLANTHORM

.html   
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Cohesion 
tension 

theory of 
water 

movement 
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Roots have some unique structures 

ÅPericycle 

ïEndodermis 

ÅCortex 
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Solute movement 

ÅSymplastic 

ÅApoplastic 
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Uptake 
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movement 

Think Trees Conference Albuquerque, NM, 
2016 



Salinity, excess minerals in the root 
zone 

ÅSalinity is a predisposing 
agent for root disease 

ïExcess salts in the root 
system cause roots to 
ά[Ŝŀƪέ ƳŜǘŀōƻƭƛǘŜǎ ǘƘŀǘ 
attract Zoospores 

ïHigh osmotic potentials 
prevent water movement 
into plants and require 
plants to expend energy to 
obtain water  

¢ƘŜ 5ŜǾƛƭΩǎ YƛǘŎƘŜƴΥ [ŀǎǎŜƴ ±ƻƭŎŀƴƛŎ bŀǘƛƻƴŀƭ tŀǊƪ 
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Salinity 

ÅIs always a factor in the 
drought stressed 
western United States 

ÅIs worst on unprotected 
(uncovered) soils 

ÅRequires leaching with 
pure water to resolve 

ÅSalinity = ET>PPT 

ÅLeaching = ET<PPT 
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Drought increases Salinity and Salinity 
increases Drought! 

ÅUncovered soil exposed 
to direct sunlight will 
accumulate salts as 
water evaporates.   

ÅMulches can help 
reduce this*   

 

*Come back Friday for more on Mulch 
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Cavitation: Death of the xylem 

Vessel Elements 
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Cavitation leads to death of the 
sapwood 

ÅWhen all the water 
columns in the wood 
break, the tree is at the 
permanent wilting 
point. 

ÅThe tree is dead! 
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Scorch Diseases 
 

ÅMore on Xylella diseases of 
ornamentals 

ÅXyllella fastidiosa is fast 
becoming a very important 
pathogen in many south 
western landscapes. 

ÅPathogen confirmed by 
ELISA and PCR testing 

Historic Olive Tree at Rancho 

Camulos in Ventura County 
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Bacterial Leaf Scorch Diseases 

ÅCaused by strains of 
Xylella fastidiosa 

Almond Leaf Scortch 

White Oak 
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This is now a NM diseaseτLook for it 

ÅFound on Grapes, 
Peach, Chiptalpa (Las 
Cruces) and Catalpa in 
NM 

 (N. Goldberg) 

  

Most Sharpshooters are 
not here in NM but here 
are native Xylem feeders 
including some 
sharpshooters. 
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Leaf Scorch 

ÅVectored by the glassy 
winged sharpshooter and 
other sharpshooters. 
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Leaf Scorch Symptoms 

ÅYellowing 

ÅNecrosis 

ÅTotal death 
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What can we expect of drought 

ÅTrees enter dormancy early 
ÅStress is increased 
ïInduced disease (Cankers) 
ïInsect attack is increased bark beetles 

ÅTrees will die 
ïPhysiological failures 
ïDisease 

ÅTrees will not be replanted 
ÅDeadwood and dying branches will be removed  
ÅMore sunlight will hit the ground increasing 

evaporation 
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 USDA has revised their climate zone map to 
be 1-2 zones hotter now and in coming years 

Wall Street 

Journal,   

12 January 

2012 

Think Trees Conference Albuquerque, NM, 
2016 



The reconstruction paints a picture of Earth gradually warming during the first half of the 

Holocene, and then, about 5,000 years ago, temperatures steadily dip to the coldest period of 

the Little Ice Age, about 200 years ago. Over these 5,000 years, the planet cooled 1.3 degrees 

Fahrenheit.ðRoach, NBC summary 

Marcott et al., 

Science, ~ March 

8, 2013 

 

Holocene overall 

global temp from 

several types of 

records 
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Warming and Earlier Spring Increase Western US 
Forest Wildfire Activity 
Westerling et al. 2006 Science 

ÅForest fires tied to 
climate change 

ÅIncreased length and 
duration of fire 

ÅTied to earlier spring 
and longer summer 
droughts in Western 
United States Forests 
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Pests and Diseases will increase 

ÅBark Beetles will continue to decimate 
conifers in North America 

ÅBark Beetles and other tree damaging pests 
will continue to expand their range 
ïMountain Pine Beetle 

ÅDue to warming trends pests not previously 
found in California will arrive and begin to 
damage trees and other plants                        
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Insects that are increasing their range 

ÅEmerald Ash Borer 

ÅAsian Long-Horned Borer 

ÅAsian Citrus Psyllid 

ÅWalnut twig borer 

ÅGolden Spotted Oak Borer 

ÅMountain Pine beetle 
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Figure 1 | Geographic extent of mountain pine beetle outbreak in North America. a, Extent (dark red) of mountain 

pine beetle. b, The study area includes 98% of the current outbreak area. c, A photograph taken in 2006 showing 

an example of recent mortality: pine trees turn red in the first year after beetle kill, and grey in subsequent years. 

Photo credit: Joan Westfall, Entopath Management Ltd. 
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Symptoms of Drought Stress 
Hotter days mean more sunburn 

Think Trees Conference Albuquerque, NM, 
2016 



Symptoms 
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