
Green Thumb Education Series: 

“Diagnosing Environmental Stress”

will start momentarily.

Upcoming Master Gardener Events:

April 8: Garden Walk: Fifth Street Community Garden, 10-11:30

April 13:  Garden Design:  Two Views, Old and New

Bev Dawson and Marilynn Elliott, Master Gardeners 

Location: Clallam County Courthouse Commissioners’ Room

April 27: Pollinator Plantings: Perfecting the Process

Nita Wester, Jefferson County Master Gardener

Location: Carver Room, Port Angeles Public Library



Stressed Out!



Seminar overview

Symptoms of water stress
Reduced leaf water

Salt

Hypoxia

Anthocyanins as a diagnostic tool

Diagnostic delusions!



Almost every stress is related to water



Leaf wilt



Tip and marginal reddening



Tip and marginal necrosis



Branch tip 

dieback from 

chronic, severe 

drought



Decreased leaf size



Suckers and 

water sprouts



Early leaf color 

change (and drop)



Salinity stress symptoms

Wilting

Marginal and tip 

necrosis

Premature leaf drop

White salt crusts



Hypoxic soils

Compaction



Hypoxic soils

Flooded conditions



Soil hypoxia reduces leaf water

Pore space restricted by compaction or 

excess water

Oxygen reduced by lack of pore space or 

grade changes

Root function impaired

Leaves receive less water



Grade changes over root zone



Anthocyanins in diagnosis
Water soluble pigment

Found in vacuoles 



Genetics



Young tissues

Lack of cuticle

Turgor 

maintenance



Environmental transience

Stress response

Normal color returns 

once stress is relieved 

(or leaves die)



Diagnostic Delusions:

You can’t always believe your eyes



Cultivated variation in foliage

Reversion to wild type

Natural variation in bark

Morphological mutations

Hereditary Hijinks



Weather wrongdoings

Late freezes

Heat during tissue expansion

Excessive heat or drought



Cultural Crimes and Management Malpractice

Poor quality plants

Poor siting and installation

Poor irrigation and fertilizer use



Avoid equating correlation with causation!

https://www.tylervigen.com/spurious-correlations



Case Study #1: Nutrient deficiencies

“Leaf chlorosis is a good indicator for adding nutrients”



“Crime” lab analysis



Excess soil nutrients can cause leaf deficiencies

Many fertilizers are high in P

Excess P reduces root uptake of Fe, Mn



Let tests guide nutrient additions



Commonly excessive nutrients

Phosphate Magnesium Calcium



Peer-reviewed information



Low does not equal deficient



 Evidence of deficiencies?

 Plant symptoms?

 Nutrient toxicities?

Ground-truthing 



Case Study #2: Volcano mulching

“Deep layers of wood chips will kill trees”



Are you sure that volcano is just mulch?



Mulch can hide a variety of sins…

…like bad planting…



…and bad roots…

…and mulch gets the blame



Removing materials from root ball allows

barrier removal root correction planting at grade



Hand in glove stabilizes roots; 

ball in socket does not



 Coarse wood chips caused faster wound sealing

 No trees in volcanos developed disease or died

Coarse wood chips and bark wounds



 Deep layers of coarse chips will suppress weeds 

and enhance tree roots and mycorrhizae

 Fine mulches restrict air movement

Arborist wood chips (AWC)

Coarse

Fine



Peer-reviewed publication

“Among the mulches tested, wood chips are a preferred 

method of mulching in terms of providing best gas 

permeability, particularly in landscape conditions.” 



Graphic comparisons



Science-based 

resources



Horticultural Myths



ResearchGate library

Self-managed 
collection of 
all available 
articles



Scientific literacy manual

Free, 
downloadable, 
peer-reviewed 
guide



NACAA Journal series



Science-based books and videos

The Great Courses



The Garden Professors blog



Visit us on Facebook!



Join the GP blog group



Questions?


