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How plants grow

Genetic guidance system

Cells, tissues;, and organs
Photosynthesis and respiration
Transpiration.and water
Mineral nutrition

Meristems

Hormones

Dormancy

Flowering
Studies on the growth of plants”

Leonardo da Vinci
ca. 1495-1500
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An Oorgan is an organized group of tissues

that work together to perform a specific
function.

Sexual reproductive parts produce
seed; they include flower buds, flowers, fruit,
and seeds.|

Vegetative parts include roots, stems,
shoot buds, and leaves.

» Not directly involved in sexual
reproduction.

» Vegetative parts often are used in asexual
forms of reproduction such as cuttings,
budding, or grafting.







Photosynthesis

6CO.+ 6H.0 + enerqgqy — + 60;

energy in

Light energy from the sun
Carbon dioxide from the air

Water and minerals from roots and soil
Sugars and carbohydrates produced
Oxygen produced



Respiration

Oxygen from the air

Stored sugar and carbohydrate
Energy produced

Carbon dioxide produced



Photosynthesis versus Respiration

Photosynthesis Respiration
only in light occurs in the dark and
only in green tissue light
such as leaves and occurs in all living
some stems tissue

enzyme regulated and
rate is dependent on
temperature



GENERAL RELATIONSHIPS
OF RESPIRATION, PHOTOSYNTHESIS,
AND PLANT GROWTH TO TEMPERATURE

Photo. >Resp. = Plant Growth
Photo. < Resp. = Plant Death

Photosynthesis-food manufacturing
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Photosynthesis versus Respiration

What happens when you put a plant in the dark?

What happens when you pick and store fruit or
vegetables?
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Transpiration

Water lost by
transpiration



Iranspiration

Evaporation of
water cools leaf

Evaporation of
water “pulls” water
up through the
plant



Factors Affecting Transpiration

- Light

- Temperature
- Humidity

- Wind Velocity
- Soil Moisture
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Mineral Nutrient Uptake

Water and Nutrient Absorption and Conduction

Passive: flow along
with the conduction
of water

Selective: roots can
actively distinguish
one nutrient from
another nutrient

Selective uptake:
requires energy and
therefore sugars
and starches and

oxygen
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Nitrogen Sources
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Remember the Meristems

Merizein (uepileiv), meaning to divide.
A meristem is the tissue in most plants consisting of undifferentiated cells
capable of dividing and producing all the specific cells, tissues, and organs

Shoots Roots




Meristems

* Apical
» Lateral buds



Noody plant meristems

* Vascular cambium ST Bark
— A

» Cork cambium e Living phloem

Periderm
Cork cambium

~Vascular
cambium




Internodes

(Grass meristems

Intercalary |
Meristem

Apical meristems
Intercalary meristems

Nodes

Intercalary Meristem




Vascular

cylinder toiex

Epidermis

Root meristems

¢ apical meristems =
root tips

Root hair

Cellulose -
| fibers
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region
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Dormancy

Mechanism to survive adverse conditions
Must have stored food reserves to support respiration
Physical dormancy

Closed cone
Hard seed coat

Physiological dormancy
Day length
Chill hours (fruit trees, bulbs)



Strawberry
Grape
Almond
Apricot

Peach
Walnut

Apple

1200 1600
Hours Chilling (< 7° C)




Flower induction

Meristems receives “signal”

to change from a vegetative to

flowering state

Timing differs among species
Annuals may flower within weeks of germination

Biennials and Perennials
Many woody perennials initiate flowers in previous year

Can be controlled by day length, light intensity, air
temperature, soil moisture, carbohydrate, mineral
nutrition



Flower induction by day length

Short-day plants - light period usually less than 12
hours long (chrysanthemum, poinsettia, strawberry)

Long-day plants - light period usually more than 14
hours long (fuchsia, spinach, perennial ryegrass)

Day neutral - processes not affected by day length
(fruits and nuts, grapes, corn)
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How plants grow

Genetic guidance system

Cells, tissues, and organs
Photosynthesis and respiration
Transpiration and water
Mineral nutrition

Meristems

Hormones

Dormancy

Flowering
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Master Gardener Program
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Monterey Bay Master Gardener Hotline
Monday, Wednesday, and Friday
9 AM to 12 noon
831 763-8007

niig//alosiereyoayirlesiafeeifeleners.arc)/
Become a

Master Gardener!

Mext Class starts January 2012
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