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Ultimate in sustainable gardening (recycle)



“Global Warming” 
Global Climate Disruption









“Global Climate Disruption”
Warmer temperatures
Higher concentrations of Carbon Dioxide:
 Photosynthesis: Water + Carbon Dioxide = 
        Glucose + Oxygen

Photosynthesis: Most important process on earth!
100 Billion tons of sugar/year



Carl Hershner, 2019 Keynote on Climate Change
VA Master Gardener College

2-5 degree C rise in temperature… > 90 degree+ days
Increase in precipitation
Increase in intensity of storms…
Sea level to rise 3-7 feet by 2100
Yikes!
What should us gardeners do?



Plant Plants



Important ideas

Climate change is nothing new…
Climate is always changing!
Key is biodiversity
Contrived environments
Microclimates
Adaptive approach to gardening
Resilient gardens

Gardening for Climate Change”
New York Times, May 3, 2014

James Barilla 

Royal Hort. Society:
 “Gardening and 
Climate Change”

National Wildlife Federation
“Gardening for Climate Change”



Possible Impacts of Climate Change on Gardening

Hardiness zone changes
Impact on Heat zone map
Frost free season
Water: too little verses too much
Greater extremes
Not enough “Chilling Hours”?
Can be an exciting time for gardeners!
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Good news / Bad news

Zone 7/8 plants: more selection!
Earlier Vegetable planting dates…
Longer frost-free season
Pest management challenges
Weedier weeds: thrive in higher C02

 Poison Ivy
 Honeysuckle
 Kudzu







Tibouchina



Pest Management Issues
Overwintering
New challenges



Plectris aleina and Sweet Potatoes: Columbus 
County NC, 2006



Bag worms in Ohio…



Water!







Greater extremes:
 Fredricksburg: 60 inches in 2018 (Average is 42 inches)





As gardeners what can we do?
Plants help environment
We have always been green!
We can be greener…



Climate Smart Gardening
We have been pretty climate smart gardeners!
We can do better…
“Gardening in a Warming World”
 Cornell Cooperative Extension publication, 2018



Climate Smart Gardening
Promote biodiversity
Soil building and nutrition management
Water management and conservation
Pollinator promotion & protection
Plant selection and garden design
Equipment and material selection



Biodiversity
Variability among living organisms
Supports a balance in the environment (wildlife)
Critical input for contrived environments as well as natural
Supports local food chain
Supports natural soil microbes and biological balance



A huge need to mix it up



Importance of biodiversity in Gardening
Strength in ability to adapt to changing environment
“Global climate disruption”
Sustainable concept: “Mix it up”
Monocultures can be dangerous (Dutch Elm Disease)
Establishing balanced ecosystems
Pollinators
Wildlife



Environmental Stewardship
Plants absorb carbon from atm. (40yrs./1 ton)
Plants purify air (indoors and out) and soil
Well designed landscapes reduce erosion (20%)
Reduce noise pollution
Benefit and encourage pollinators
Attract beneficial wildlife…reduce pesticides



Trees and the Environment
Carbon dioxide scrubbers: 1 ton in typical lifetime
Plant 7 trees per year (equivalent) per person 
Pollution absorbers: inside and out
Shade provider… cooling effect
Passive solar in the winter 
Reduces “Heat Island” effect



We know that plants suck up Carbon…
ABC News article

SUNY Syracuse research
Tree selection can increase carbon removal by 300%!
However: increased volatile chemical release
31 species do both:  86% increase in C removal
Atlanta: nine million trees= 46,345 tons of C/year



Trees can contribute to pollution

VOC’s  (Volatile Organic Compounds)
 Monoterpenes
 Isoprenes

Ozone & Carbon monoxide
Choose diverse selection 



Plant more trees!
Not just trees:  Shrubs, vines, ground covers, herbaceous 

annuals and perennials
Know your plants!



Carbon Sequestration
One tree absorbs 22-40 lbs. of CO2/year
25-70 year old trees sequester more CO2 than older trees
Older trees store more CO2
One tree sequesters 1/2 metric ton of CO2 in it’s lifetime
Average American lifetime carbon footprint:
20 metric tons!
Worldwide average carbon footprint: 3 tons
Plant 40+ trees in your lifetime!



Carbon Emissions from plants
3 Processes:
 1. Cellular plant respiration (burning sugars)
 2. Combustion (fire)
 3. Decomposition (microbial breakdown)



Use Natives & Decent Exotic Relatives
Restores natural habitat...plants and animals
Once established,  can use less water
Plenty of desirable cultivars
Beware of native invasives…



Chionanthus retusus,  Chinese fringetree









Hydrangea arborescens ‘Annabelle’









Invincibelle Spirit, Invincibelle Spirit II, Ruby, Mini Mauvette, Limetta



Hydrangea quercifolia,  oakleaf hydrangea





‘Snowflake’



“Healthy” soil: Win Win
Improves water infiltration (20%)
Reduces and slows runoff and erosion
Excellent nutrient and water storage
Filters pollutants and sediment
Improves soil biology and attracts wildlife promotes biodiversity
Human health and well being



Bed Preparation is key to good soil fertility
• Roots grow where there is water and oxygen…
Soil Building is the key to success!
Cultivate
Incorporate
Invigorate 

(mulch)





Establishment is the key!

Factors that affect establishment time:
    Species
     Soil (bed prep) 
     “Stop thinking about the hole…
     Start thinking about the whole!”
     Light (honest assessment)
     Water (#1 killer of transplanted shrubs)







Re-think use of turf
US Home Lawn Area: 22+ million acres on 50 million lawns! 
80% of American homes have private lawn
#1 water user in landscape, 3-6x / sq. ft.



Use Turf as  a groundcover











Wanna see my lawn?













“Waterwise” Gardening”
Waterwise: Gardening practices that conserve moisture
Xeriscaping: Landscaping for efficient water use

Landscape planning
Soil preparation
Plant selection
Plant placement
Cultural practices



Plan Your Landscape With Water in Mind
Match plants to the site…
And to each other         (heavy drinkers)
Hydrozone Gardening:

Oasis Zone
Transitional Zone
Xeric Zone



Amsonia hubrichtii  & Solidago rugosa ‘Fireworks’







Efficient Irrigation Practices
Know rainfall (rain gauge)
Know application rates
Localize watering
Water early in AM
Water slow and deep



Irrigation Practices

Use a timer
Use drip irrigation
Soaker hoses
Collect free water









Reduce or change use of gas-powered tools



Thanks for your 
attention!


