Gardening, Climate Change, and Our Communiti

Virginia Kirsten Conrad
Cooperative Agriculture Natural Resources
Extension Arlington VA

22206

703 228 6423
Y
“*"Vlrg}ﬂi;ggfﬂ Kirsten.conrad@vt.edu

www.ext.vt.edu



Trending:

American Horticultural Society
Plant Heat-Zone Map

For
Washing
ton DC:

1960
18 days

above 90
deg F

Average Number
of Days per Year
Above 86°F(30°C)  Zone 2017

AMERICAN HORTICULTURAL SOCIETY 3 0 . | 3 Fa & <1
7931 East Boulevard Drive - g 1to7
Alexandria, VA 22308 U.S.A.

(703) 768-5700 Fax (703) 768-8700 >7to 14

>141030

>30to 45

>45to 60

Coordinated by:
Dr. H. Marc Cathey, President Emeritus

30 days

> 60 to 90

Compiled by:
g o, ey >901t0 120

Above

>120 to 150

> 150 to 180

> 180 to 210
>210

90

Copyright © 197 by the American Hortcutural Society

Deg. F

https://mww.nytimes.com/interactive/2018/08/30/climate/how-much-
hotter-is-your-hometown.html



2 K G Qa KI LILISY A

A Species Migration

A Non-nativeinvasivesroliferation
A Wildlife habitat and habits

A Weed management implications

A Water quality issuesalgal bloom, dead zones,
salt water contamination

A Landscape pest proliferation

A Agricultureornamental and planphysiological
changes



Urban Heat Island Effects are Real

The annual mean air
temperature of a city
can be4° to11° F

warmer than
surrounding rural
areas during the day,
and 4 to 9° F warmer
at night

Heat Island effects of the built environment.



What ISheat StreSS’? Deg C x 9/5 plus 32 = Deg F.

10C=50F
20C=68F.
30C=86F
40C=104 F.

AHeat stress ia function of intensity (temperature degreesjuration
of excessive heaind rate of increase in temperature.
ATemp x time x speed of change

AHeat stress is different from drought stress.

ACan result in irreversible damage to plant function or development.
ADamage caused by either high air or high soil temperatures.

A Plants can be damaged by high day or high rtigimperatures.



aé LAFYyd A& gAfGSRO

ASigns of water stress or
wilting occur quickly when
the plant lacks sufficient
capacity to extract water
from the solil profile to meet
the increased atmospheric
demand.

ALoss of turgor pressure
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abscission layer formation




Rate if photosynthesis =
”

aé LAFYyd A& gAfGSRO

A graph to show the effect of temperature AAS water VapOl‘ demand increases.

on the rate of photosynthesis . . o )
ATranspiration is increased.

. . AWater supply is decreased.

L FYY AAbsissidAcid (ABA) is produced

. stimulatingstomateclosure.

(a) ; AConduction of carbon dioxide and
: transpiration decreases

AResult: higher leaf temperatures and
a reduction in photosynthesis.

X
temperature / °C LIGHT plus 6CO2+6H20>C6H1206+602



S Ol I Vegetable Seed Germination Soil Temperatures

t t Min Optimum Optimum Max
(°F) Range (°F) (°F) (°F)
empera ure Bean 60 60-85 80 95
Bean, Lima 60 65-85 85 85
matte IS. Beet 40 50-85 85 85
: Cabbage 40 45-95 85 100
N(_)t€. _ Carrot 40 45-85 80 95
Min vs Opt|mum vsS Max  Cauliflower 40 45-85 80 100
Chard, Swiss 40 50-85 85 95
Cool vs warm types Cucumber 60 60-95 95 105
: Eggplant 60 75-90 85 95
Root crop vs fruit crop Lettuce 35  40-80 75 85
Okra 60 70-95 95 105
_ Onion 35 50-95 75 95
Remem berwhen SO!I _ Parsley 40 50-85 75 90
moisture and transpiration E’)giper ;‘rg gg;g gg gg
decrea_se_,_ nutrient Radish 40 45-90 85 95
accessibility also Spinach 35  45.75 70 85
decreases! Squash 60 70-95 95 100
Tomato 50 70-95 85 95

Watermelon 60 70-95 95 105



Climate Change and Environmental
factors affecting high heat plant stress:

APlant responses to deficient soil moisture levels are similar to effects o
excessive soil moisture levels.

ANight temps more affected bgtmospheric water levels.
ADay temps more affected spil water levels

AClimate change affects minimum NIGHT temps more than maximum C
temps.

APhysiological development is more affected by lack of nighttime cooling

APollination is the most affected physiological stage.

A Selection favors plants that are able to release pollen at night

AHi temps favor plants that have indeterminate flowering.

A Ex. Temps above 95F in dry wind interferes with tomato pollen viability and causes excess
style growth



High Air Temperature®ay Deg C x 9/5 plus 32 = Deg

10C=50F
20C=68 F.

30C=86F.
40C=104 F.

transpiration is very high
AReductiorin carbon dioxide assimilation 25 AN A7k
ALSHT 1oalOAraarzy FyR WHNEREN W S8 28
AFasciation at extreme temps. ] R | 1 Y
AFlower production reduced.
AFruit set or seed production reduced. =

AReduces grain development and reduces duration
of the grainfilling period

Leaf scald on corn from high temps



High Air Temperaturegffects
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Blossom drop
(pedicel yellowing) on
tomatoes



High Air TemperaturedNight

AHigh night temps increase plant
respiration rates, reducing biomass
accumulation and crop yield.

ANight Air temperature increases affect
fruit set by damaging male reproductive
organseven when plant is okay at high
day temps

AMale flower parts are sterilized at high
temps

APod set and pollen viability diminished by
high night temperatures

AExtended periods of high temperatures
killed flower buds.



Solar Radiation/High Temperature

ADamage results when plant roots cannot
take up enough water to replace that lost
to evaporation.

ASurface and internal tissues of
plants/tomato damaged by the
combination of high temperatures and
Intense solar radiation.

AHigh tissue temperatures also can damage
cambium layers in exposed woody plant
trunks and branches.




Effects on Perennial Fruit Crops .. c.ospusss-oer

10C=50F
20C=68F.
30C=86F.
40 C=104 F.

AChilling hours for appléMalusdomesticd: 200 to 2900
K o0 ihase)
ATemps >22C, during reproduction increases the fruit size and
soluble solids but decreases firmness as a quality parameter

ACherry treesRrunusavium): 900 to 1500 chilling hours
ATemperatures 3C above the 15C optimum decreases fruit
set
AGrapes VitisviniferalL.) some varieties being as low at
90 h are being developed



Apple VarietiesChilling hours

AMost= 1000+
hours!

AFuji Gala,
Imperial Gala,
Crispin, and
RoyalGala (600)

APink Lady (500

Aa2ftft ASQa
Delicious (400)

AEinShemer
Anna (200)

ADorset Golden
(100)



What else happens in the garden when
summer temps brings on heat stress?25,:""**

10C=50F
20C=68 F.
30C=86F.
40C=104 F.

AReduction ohormones, enzymeslefense chemicathemicals.
Alnsect and disease pathogens flourish
AMost insects thrive and some go into second generation
AMammals and pollinators seek out water sources



