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* Gibberellins are named after the fungus Gibberella fujikurol, and
have been identified for the first time in1926 by Kurosawa who
Identified the above fungus as the causal organism for the bakanae
disease of rice (foolish seedlings).

« From the chemical point of view, they are tetracycle diterpenoids.
The symbol used for gibberellin / gibberellic acid notation is GA,
equipped with a numeric index starting with 1 (GA1, GA2, GAs,

.). There have been 1dentified over 125 types of glbberelhns
glbberelllc acid 3 (GAs) Is considered more active.

» Gibberellins are found in the free state and bound with glycosides.
They are basically unsaturated hydrocarbons with basic structure of
2 or more linked Isoprene units. Basic ring is known as gibbane
ring.
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Biosynthesis and transport

Developing seeds and fruits show highest GA levels. Also occurs In
young actively growing buds, leaves and upper internodes. May be
conjugated to sugars forming GA glycosides.

They mainly regulate the physiological processes, like, seed
germination, mobilization of endosperm storage reserves, shoot
growth, flowering, floral development, and fruit set.

The passive transport of gibberellins happens with the phloemic
and xylemic flow. Some authors claim that they migrate like
organic metabolites and are accumulated in areas of growth.

GA, constitutes a large family of diterpene acids, and are
synthesized via terpenoid pathway, having 3 different stages.



Stage 1: Cyclization

This reaction takes place in plastids, in which GGPP( Geranyl geranyl
diphosphate) is converted to ent kaurene.

Stage 2: Oxidation to form GA:. aldehyde, and then to GA 12 or GAss

A methyl group Is oxidized to a carboxylic acid and 15t GA is formed as
reported in all the plants which is basically precursor of all other GA. All this takes
place in ER (endoplasmic reticulum).

Stage 3: Formation of all other GA from GAxw or GAss
GAu12 Is converted to other GA. Takes place in cytosol.

Plastids ER Cytosol

GGPP === ent-kaurene === GAwaldehyde .. GA/ d_fC?A
GA 53 (different

1 2 3 types)




Effects

stimulates stem elongation in dwarf plants, so many dwarfism genes are gibberellin
deficiency genes

accelerates flowering in long day plants
stimulates caryopsis germination in cereals, stimulates fruit growth
determines changes in the photoperiod

intervenes in ceasing bud dormancy. Brings seeds out of the dormant state and
influences their germination by intensifying the formation of ribosomes and nucleic
acids, but also by permeating membranes

In the endosperm gibberellins participates in endoplasmic reticulum development,
cell wall degradation and synthesis of a large number of hydrolytic enzymes that
catabolize seed reserves and the formed metabolites ensure embryo and seedling
development

among the enzymes induced by gibberellins are a-amylase, some proteases, acid
phosphatase, B-gluconase, a-glucosidase and ribonuclease



Composite model for the
induction of a-amylase
synthesis in barley
aleurone layers by
gibberellin.

A calcium- independent
pathway induces a-
amylase gene
transcription;

a calcium-dependent
pathway is involved in
a-amylase secretion.
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 determines the sex in plants, causes parthenocarpy
* intensifies transpiration, photosynthesis and respiration

* by stimulating cell division, gibberellins control mitotic activity, activate
enzymes responsible for phospholipid biosynthesis.

Practical applications. ....

Based on these properties, gibberellins have wide application in practice—
they are used to stimulate tomato fruit formation, to stop dormancy in tubers,
buds, seeds, etc, malting of barley, increasing sugarcane yield, plant
breeding etc.



Cabbage, a long-day plant, remains as a rosette in short days, but it can
be induced to bolt and flower by applications of gibberellin.

In the case illustrated, giant flowering stalks were produced. (© Sylvan
Wittwer/Visuals Unlimited.)

Gibberellin induces growth in Thompson’s seedless
grapes. The bunch on the left is an untreated control.
The bunch on the right was sprayed with gibberellin
during fruit development. (© Sylvan Wittwer/Visuals
Unlimited.)

Gibberellin stimulates the stalks to grow longer, thereby
allowing the grapes to grow larger by alleviating
compaction, and it promotes elongation of the fruit.
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