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Plant Growth:

Photosynthesis, 

Respiration and 

Transpiration



Plant Growth

VPhotosynthesis

VRespiration

VTranspiration
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Photosynthesis (to put together with light)

Carbon dioxide

+ Water

+ Energy

Carbohydrates 

(starches and sugars)

+ Oxygen

6 CO2 + 6 H2O + energy

C6H12O6 + 6 O2
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Respiration
The conversion of sugars and starch to energy in an 

oxidation process, like burning wood

Photosynthesis Respiration

6 CO2 + 6 H2O + energy C6H12O6 + 6 O2

141-2



Photosynthesis Respiration

food

energy

water and carbon dioxide

oxygen

occurrence

Produces Uses

Stores

ReleasesUses

Releases

Sunlight

Releases Uses

Light & dark
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Thereôs Something Corny 

About Oxygen!

¸An average hectare of corn produces enough oxygen 
per hectare per day in mid summer to meet the 
respiratory needs of about 325 people.

¸This means that the one million 
hectares of corn grown in Ontario 
produce enough oxygen for the 
annual respiratory needs of 
Ontario's 10 million residents in 
about 11 summer days! 



Transpiration
accounts for 90% of the water use by plants

H20 CO2
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Functions of transpiration

V Transporting minerals from soil throughout the plant

V Moving sugars and plant chemicals

V Cooling via evaporation

V Maintaining cell firmness (turgor pressure)

Transpiration
accounts for 90% of the water use by plants
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Shaded streets are 10o to 40o cooler.

Transpiration accounts for 80% of the 

cooling effect of a shade tree.



What questions 
do you have about

photosynthesis,
respiration and 
transpiration ?



Time for activity

2 minutes 

remaining

Participation question

Which process, releasing energy, is 

illustrated?

1. Photosynthesis

2. Respiration

3. Transpiration

Energy

carbohydrates + water 

+ oxygen + carbon dioxide



Time for activity

2 minutes 

remaining

Participation question

Which process, releasing energy, is 

illustrated?

1. Photosynthesis

2. Respiration

3. Transpiration

Energy

carbohydrates + water 

+ oxygen + carbon dioxide



Small group discussion

What is the impact on temperature 
and plant growth when restrictions 
on landscape irrigation create 
droughty landscapes?

čLocal temperatures

ĎPlant growth and stress tolerance



Plant growth

As influences by

V Light

V Temperature

VWater and humidity

V Plant nutrition

V Plant hormones



CMG GardenNotes #142

Plant Growth:

Light



Light

V Quality (color 

or wavelength)

V Quantity

V Duration



Light quality

Blue light promotes 

vegetative growth

Plants look green because 

they reflect, rather than 

absorb, green light.

Red light, when 

combined with blue, 

encourages flowering
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Relative efficiency of various light colors 

in photosynthesis

violet blue green yellow orange red infrared

75%

50%

25%
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Supplemental light

Cool white fluorescent is 

high in blue wavelength, 

making it great for plant 

growth.

For flowering plants 

using 3 cool white tube 

to 1 grow light will 

provide needed red.

Incandescent lights, high in the 

red/orange range, is too HOT for to 

supplement plant growth.
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Situation Foot Candles Crops

12,000

summer full sun

8,000

5,000

bright overcast 4,000 

(0-25% direct) 2,000 outdoor crops

1,200

1,000 1,000

heavy overcast bright light house plants

(100% scattered) 500 500

moderate light house plants

300

200

home interior low light house plants

50 50

Light quantity (intensity)
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What is a Foot-candle?

¸The luminance at 1 foot from a standard candle

o 1 fc = 10 lux 

o 1 lux = moonlight



Degrees of shade

Full sun Partial sun/shade Shade

¸Full sun

¸Sun with reflected heat

¸Morning shade with HOT afternoon sun 

¸Morning sun with afternoon shade

¸Filtered through trees

¸Open shade 

¹ North side of building, open sky above

¹ Between buildings, open sky above

¸Closed canopy (covering over top)
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Shade changes 

as plants grow



Short-Day Plants Long-Day Plants
(long-night plants) (short-night plants)

Light duration: photoperiod

critical night length

vegetative light dark light dark flowering

vegetative light dark flowering

flowering light dark vegetative

Poinsettias

Christmas cactus

Chrysanthemums

Spinach

Onions



Small group discussion

Why wonõt my African violets bloom?  
They are on a table near a bright 
northern window .



Small group discussion

Why wonõt my African violets bloom?  
They are on a table near a bright 
northern window .

Light quantity

¸ North window are generally low light 

¸ NEAR a window is typically very low light



Small group discussion

Why is the flowerbed on the west side of 
my house doing poorly?

¸ I planted it with a variety of semi -shade 
annuals since it gets shade in the morning.

¸Plant growth is minimal and foliage is bleached 
out.  

¸The impatiens wilt even when the soil is moist.



Small group discussion

Why is the flowerbed on the west side of 
my house doing poorly?

¸ I planted it with a variety of semi -shade 
annuals since it gets shade in the morning.

¸Plant growth is minimal and foliage is bleached 
out.  

¸The impatiens wilt even when the soil is moist.

morning shade and heat         

afternoon shade and heat



Small group discussion

Why wonõt my Christmas cactus in the 
family room blossom?

¸Itõs in front of a bright window and the plant is 
full and robust.  

¸Itõs a cutting from Motherõs plants and her 
plant in the guest bedroom profusely blooms 
each Christmas and again in the spring.



Small group discussion

Why wonõt my Christmas cactus in the 
family room blossom?

¸Itõs in front of a bright window and the plant is 
full and robust.  

¸Itõs a cutting from Motherõs plants and her 
plant in the guest bedroom profusely blooms 
each Christmas and again in the spring.

Photoperiod 

¸Christmas cacti need long nights



What questions 
do you have about

light ?



Temperature

121-1



CMG GardenNotes #143

Plant Growth:

Temperature



Temperature

Considerations

VMaximum daily

VMinimum daily

VChange from day 

to night

VAverage day time

VAverage night time
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In Colorado mountain communities, 

microclimates play a major role in  temperature 

and gardening potential.
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Microclimates factors of mountain communities

Elevation

¸300 foot rise = 1o drop in temperature

COLD
Warmer

COLD
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Microclimates factors of mountain communities

Drainage

¸Valley floors are over 10o cooler at 

night than surrounding hillsides

¸Local topography, buildings, 

fences, and plantings may 

protect or expose plants 

to cold drying winds

COLD
Warmer

COLD
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Microclimates factors of mountain communities

Exposure

¸Southern exposures absorb more solar radiation 

to cold drying winds

southern exposure northern exposure

143-2



Microclimates factors of mountain communities

Thermal heat mass (adjacent rock formations)

¸Creates warm microclimates
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In Colorado mountain communities, 

microclimates play a major role in  temperature 

and gardening potential.

Find from local observation what 

works at any specific location!



Temperature drives the rate of 

photosynthesis and photosynthesis

At high temperatures

o Rate of respiration may 

exceed photosynthesis

Temperature

Food used by 

respiration

Food produced by 

photosynthesis

Growth
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Impact of hot weather
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Cool Season Warm Season
broccoli, cabbage, cauliflower tomato

Growth
daytime 65o - 80o preferred 86o optimum

40o minimum 60o minimum
A week below 55o will stunt

plants, reducing yields

nighttime >32o, tender transplants >32o

>mid-20so, established plants

Soil Use organic mulch Use plastic mulch

to cool soil to warm soil

Temperature and growth
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Temperature influence flowering

Tomatoes

¸Fail to develop pollen with night 

temperatures below 55o.

¸Abort flowers with day temperatures 

above 90o by 10 a.m.
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Temperature influence flowering

Spinach (a biennial plant)

¸Bolts in hot weather (goes to flowering 1st year)
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Temperature influence flowering

Christmas cactus and poinsettias

¸Short days (more than 12 hours night) AND

¸Night temperatures of 50o to 55o (best)
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Temperatures influence crop quality

In hot weather

¸Fruit and vegetables are less sweet.

¸Flower colors fade and have a shorter life.

¸Yield of all crops reduced in extreme heat, while 

water demand goes up.
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Heat-zone map suggests summer growth 

potential for local climate patterns.
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Impact of cold weather
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Hardiness Zone Map indicate the 

average annual minimum temperature.
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Hardiness Zone Map indicate the 

average annual minimum temperature

Zone 3 -- Orange

-30o to -40o

Zone 4 -- Purple

-20o to -30o

Zone 5 -- Green

-10o to -20o

Zone 6 -- Yellow

0o to -10o

Zone 7 -- Pink

10o to 0o
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Minimum temperature is only one factor 

influencing plant hardiness.

¸ Photoperiod

¸ Genetics

¸ Temperature 

¸Minimum

¸Recent

¸Rapid changes

¸ Moisture

¸ Wind exposure 

¸ Sun exposure 

¸ Carbohydrate reserve
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Hardiness of woody plants through the winter

Tree hardiness
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