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hotter-is-your-hometown.html



²ƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎ ŀǘ ƘƻƳŜΚ

ÅSpecies Migration

ÅNon-native invasivesproliferation

ÅWildlife habitat and habits

ÅWeed management implications

ÅWater quality issues-algal bloom, dead zones, 
salt water contamination

ÅLandscape pest proliferation

ÅAgriculture ornamental and plant physiological 
changes



Urban Heat Island Effects are Real
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Heat Island effects of the built environment.

The annual mean air 

temperature of a city 

can be 4° to 11° F 

warmer than 

surrounding rural 

areas during the day, 

and 4 to 9° F warmer 

at night



What is heatstress?

ÅHeat stress is a function of intensity (temperature degrees), duration 
of excessive heat and rate of increase in temperature. 
ÅTemp x time x speed of change

ÅHeat stress is different from drought stress.

ÅCan result in irreversible damage to plant function or development. 

ÅDamage caused by either high air or high soil temperatures.

ÅPlants can be damaged by high day or high night temperatures. 



aȅ Ǉƭŀƴǘ ƛǎ ǿƛƭǘŜŘΦ  ²ƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎΚ

ÅSigns of water stress or 
wilting occur quickly when 
the plant lacks sufficient 
capacity to extract water 
from the soil profile to meet 
the increased atmospheric 
demand.
ÅLoss of turgor pressure

Å[ŜŀŦ ŘǊƻǇ ƻǊ ŜǾŜƴ ΨŘŜƘȅŘǊŀǘƛƻƴ 
ƛƴ ǇƭŀŎŜΩ ǿƘŜƴ ƛǘ ƻŎŎǳǊǎ ōŜŦƻǊŜ 
abscission layer formation



aȅ Ǉƭŀƴǘ ƛǎ ǿƛƭǘŜŘΦ  ²ƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎΚ

ÅAs water vapor demand increases: 
ÅTranspiration is increased.

ÅWater supply is decreased.

ÅAbsissicAcid (ABA) is produced 
stimulating stomateclosure.

ÅConduction of carbon dioxide and 
transpiration decreases-

ÅResult: higher leaf temperatures and 
a reduction in photosynthesis. 

LIGHT plus 6CO2+6H2O----->C6H12O6+6O2



Soil 
temperature 
matters.

Note:

Min vs Optimum vs Max

Cool vs warm types

Root crop vs fruit crop

Remember- when soil 
moisture and transpiration 
decrease, nutrient 
accessibility also 
decreases!



Climate Change and Environmental 
factors affecting high heat plant stress:

ÅPlant responses to deficient soil moisture levels are similar to effects of 
excessive soil moisture levels.

ÅNight temps more affected by atmospheric water levels.

ÅDay temps more affected by soil water levels

ÅClimate change affects minimum NIGHT temps more than maximum DAY 
temps.

ÅPhysiological development is more affected by lack of nighttime cooling.

ÅPollination is the most affected physiological stage. 
ÅSelection favors plants that are able to release pollen at night
ÅHi temps favor plants that have indeterminate flowering. 
ÅEx. Temps above 95F in dry wind interferes with tomato pollen viability and causes excessive 

style growth



High Air Temperatures- Day

ÅHigh transpiration coupled with drought conditions 
results in permanent damage

ÅLeaf stomata are shown to close in times when 
transpiration is very high

ÅReduction in carbon dioxide assimilation

Å[ŜŀŦ ŀōǎŎƛǎǎƛƻƴ ŀƴŘ ΨŦƛǊƛƴƎΩ ƛƴ ƳƻƴƻŎƻǘǎΦ

ÅFasciation at extreme temps.

ÅFlower production reduced.

ÅFruit set or seed production reduced. 

ÅReduces grain development and reduces duration 
of the grain-filling period

Deg C x 9/5 plus 32 = Deg F.
10 C= 50 F
20 C= 68 F.
30 C= 86 F.
40 C= 104 F.



High Air Temperatures- Effects
Deg C x 9/5 plus 32 = Deg F.
10 C= 50 F
20 C= 68 F.
30 C= 86 F.
40 C= 104 F.

Blossom drop 
(pedicel yellowing) on
tomatoes

Broccoli

Lack of pod set on peas



High Air Temperatures- Night

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

ÅNight Air temperature increases affect 
fruit set by damaging male reproductive 
organs even when plant is okay at high 
day temps.
ÅMale flower parts are sterilized at high 

temps
ÅPod set and pollen viability diminished by 

high night temperatures

ÅExtended periods of high temperatures 
killed flower buds.



Solar Radiation/High Temperature

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

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

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



Effects on Perennial Fruit Crops

ÅChilling hours for apple (Malusdomestica): 200 to 2900 
Ƙ όрҍт °C base) 
ÅTemps >22 °C, during reproduction increases the fruit size and 

soluble solids but decreases firmness as a quality parameter  

ÅCherry trees (Prunusavium): 900 to 1500 chilling hours 
ÅTemperatures 3 °C above the 15 °C optimum decreases fruit 

set

ÅGrapes (VitisviniferaL.) some varieties being as low at 
90 h are being developed

Deg C x 9/5 plus 32 = Deg F.
10 C= 50 F
20 C= 68 F.
30 C= 86 F.
40 C= 104 F.



Apple Varieties- Chilling hours
ÅMost= 1000+ 

hours!

ÅFuji, Gala, 
Imperial Gala, 
Crispin, and 
Royal Gala (600)

ÅPink Lady (500

ÅaƻƭƭƛŜΩǎ 
Delicious (400)

ÅEinShemer, 
Anna (200)

ÅDorset Golden 
(100)



What else happens in the garden when 
summer temps brings on heat stress?

ÅReduction of hormones, enzymes, defense chemical chemicals.
ÅInsect and disease pathogens flourish

ÅMost insects thrive and some go into second generation

ÅMammals and pollinators seek out water sources


