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Gibberellins

* Nature

based on the entgibberellane structure
over 125 members

the most widely available compound: GA3

the most important GA: GA1

GIBBERELLIN A; or GA,



e Sites of biosynthesis
* young tissues of the shoot
* developin

g sﬁd
Their’biosynthesis starts in the chloroplast and subsequently involves membrane and
cytoplasmic steps

* Transport

Some GAs are probably transported in the phloem and xylem. However thetransport of the main
bioactive polar GA1 seems restricted



* Effects

» Stem growth

» Bolting in long day plants

» Induction of seed germination

» Enzyme production during germination
» Fruit setting and growth

> Induction of maleness in dioecious flowers
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Cytokinins

* Nature
adenine derivatives
ability to induce cell division in tissue culture

The most common cytokinin base in plants is zeatin

ZEATIN



e Sites of biosynthesis
* root tips

* developing seeds

* Transport

CK transport is via the xylem from roots to shoots.



* Effects

v'Cell division
v'"Morphogenesis
v'Growth of lateral buds
v'Leaf expansion
v'Senescence
v'Stomatal opening

v'Chloroplast development
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Burg and Thiman (1959)
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Ethylene

Nature

synthesized from methionine

is the fruit ripening hormone

Ethylene deficient transgenic plants grow normally

It is the only hydrocarbon with a pronounced effect on plants

H. H
c=C{
H H

Ethylene




Sites of biosynthesis
most tissues in response to stress

in tissues undergoing senescence or ripening

Transport

diffusion from its site of synthesis.

A?can, however, be transported and may account for ethylene effects at a
distance from the causal stimulus



Effects

UThe so called triple response (a decrease in stem elongation, a thickening of
the stem and a transition to lateral growth) a

L Maintenance of the apical hook in seedlings (apical hook—a structure of
dicotyledonous plants shaped by the bended hypocotyl that eases the penetration

through the covering soil).

LStimulation of numerous defense responses in response to injury or
disease.

LRelease from dormancy.

LShoot and root growth and differentiation.
U Adventitious root formation.

ULeaf and fruit abscission.

U Flower induction in some plants

Uinduction of femaleness in dioecious flowers

U Flower opening.
UFlower and leaf senescence.
U Fruit ripening



Dimitry Neljubow, in 1901, observed that peas grown in the
laboratory were abnormally:

*Short The lab had gas lamps that
*Thick produced ethylene gas, resulting
*Curled in the “triple response.”

:
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- Ethylene induces triple response,
which allows growing shoot to "
avoid obstacles (rock in ground)

— Consists of slowing of stem c
elongation, thickening of stem

(making it stronger), and horizontal i : 3
growth (curvature) L’ g @ E

— Resumes vertical arowth when Ethylene concentration (parts per million)
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Abscisic Acid

Nature

Its name is rather unfortunate.

"abscisin Il " + "dormin“

little role in either abscission or bud dormancy
become thought of as an inhibitor.

ABA appears to act as much as a promoter!
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ABSCISIC ACID



Sites of biosynthesis

Roots

mature leaves

Seeds are also rich in ABA

* Transport
* ABA is exported from roots in the xylem and from leaves in the phloem



Effects

Stomatal closure

Inhibits shoot growth

Protein synthesis

Counteracts the effect of gibberellin

Some aspects of dormancy

Response to wounding

Plant proteinase inhibitors (PIs), which function in the regulation of proteolysis and inhibition of
uncontrolled proteolysis, have been suggested to play a significant role in plant responses to biotic stress. The
defensive capacities of plant PIs rely on inhibition of proteases present in insect guts or secreted by

microorganisms, causing a reduction in the availability of amino acids necessary for their growth and
develonment




