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* Plant Responses to
Internal and External
Signals




CROSS SECTION OF A LEAF

_. Upper epidermis

Mesophyll

Bundle sheath

Vein

Lower epidermis

Guard cells




Cuticle
Upper epidermis

Palisade
mesophyll cell

Bundle sheath cell
Xylem

Vein | B Phloem

Oyt NA)~— Lower epidermis
' Spongy mesophyll

Cuticle



< ‘}i

=l

QOD

* Explain what a
hormone is, what it
does, and list three
examples in plant
or humans



Plant hormones

Hormone: chemical signals that
coordinate parts of an
organism; produced in one part
of the body and then
transported to other parts of
the body; low concentrations

Tropism: movement toward or
away from a stimulus

Went experiments
(phototropism)

Hormone: auxin

Others: gravitropism,
thigmotropism

.’\I "—\

Excised tip placed
é on agar block

Auxin diffuses
into agar block

&

Agar block
with auxin
Control stimulates growth
(agar
block
lacking
auxin)
has no Offset blocks
cause
curvature
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Hormone Summary Chart

Decorative Title

Picture/
Exampl
e

Locati
on

Functio
n

S S

Auxin
Cytokinin
Gibberellin
Abscisic Acid
Ethylene
Brassinosteroids



Auxin

* |AA (indoleacetic acid)

* Location: seed embryo; meristems of apical buds
and young leaves

e Function: stem elongation; root growth,
differentiation, branching; fruit development; apical
dominance; tropisms




Cytokinins
Zeatin

Location: roots (and actively growing tissues)

Function: root growth and differentiation; cell
division and growth; germination; delay
senescence (aging); apical dominance (w/ auxin)




Gibberellins

GA3

Location: meristems of apical buds and roots,
young leaves, embryo

Function: germination of seed and bud; stem

elongation; leaf growth; flowering (bolting);
fruit development; root growth and
differentiation




Abscisic acid
 ABA

* Location: leaves, stems, roots, green fruit

e Function: inhibits growth; closes stomata during
stress; counteracts breaking of dormancy




Ethylene

e (Gaseous hormone

e Location: ripening fruit tissue; stem nodes; aging
leaves and flowers

* Function: fruit ripening; oppositional to auxin (leaf
abscission); promotes/inhibits:
growth/development of roots, leaves, and flowers;
senescence




QOD

* Plants are able to respond to their
environment in many ways. Choose three
specific plant responses and briefly
describe how they occur and what selective
advantage they offer to the plant.




Daily and Seasonal Responses

Circadian rhythm (24 hour periodicity)

Short-day plant: light period shorter than (poinsettias,
a critical length to flower (flower in late chrysanthemums)
summer, fall, or winter;

Long-day plant: light period longer than a ) h. radish
critical length to flower - flower in late (Spinac & -ra ISh,
spring or early summer; lettuce, iris)

Day-neutral plant: unaffected by
photoperiod

(tomatoes, rice,
dandelions)

Critical night length controls flowering
Photoperiodism (phytochromes)




Phytochromes

* Plant pigment that
measures length of -
darkness in a I

Short-day (long-night) plant

photoperiod (red
light)

* Pr(red absorbing)

660nm

. Y. ”,':,’ > “I‘(.
* P (far-red absorbing) oy e
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730nm

Critical night length



