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Plant Growth Substances
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4- Application:
v'seed germination, seedling growth, rooting, dormancy
v’ juvenility, maturity, senescence, flowering, abscission

v/ fruit set, fruit growth, fruit development, ripening, etc
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Kraus and Kraybill (1918)
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EARLY EXPERIMENTS ON PHOTROPISM SHOWED
THAT A STIMULUS (LIGHT) RELEASED CHEMICALS
THAT INFLUENCED GROWTH
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Results on growth of coleoptiles of canary grass and
oats suggested that the reception of light in the tip of
the shoot stimulated a bending toward light source.
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Went and Thimann (1937)v’
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Thimann (1951)
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Plant Hormones or Phytohormones
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Fundamental Terms and Concepts

Jacobs (1959)
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» Presence/Parallel variation
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» Substitution
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Flowering regulators, Growth regulators L
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weas finally able to isolate the chemical by diffusion from coleoptile tips into agar
cks, which, when replaced on the tips of decapitated coleoptiles, resulted in
timulation of the growth of the decapitated coleoptiles, and their bending
placed asymmetrically on these tips.



» when distributed asymmetrically resulted in a bending

This substance was originally named Wuchsstoffby Went, and later this was changed to auxin. After
some false identifications the material was finally identified as the simple compound indoleacetic
acid, universally known as 1AA



Discovery of Other Hormones

research in plant
pathogenesis led to
gibberellins (GA)

control of abscission
and dormancy led to
abscisic acid (ABA)

efforts to culture

tissues led to
cytokinins (CK)

effects of illuminating
gas and smoke led to
ethylene




For a number of years it was assumed that the only plant hormones were the five known
ones: auxin, gibberellin, cytokinin, ethylene and ABA (although a possible flowering
hormone, florigen, has long been suspected but never identified |21]. In the past few years
however, it has become apparent that other hormones exist as well. Small fragments of
plant cell walls, called oligosaccharins, have a spectrum of biological activities [22], but
their ability to act as intercellular messengers within a plant has not been established for
certain. Salicylic acid, which has been known to exist in plants for years, has recently been
implicated in systemic pathogen resistance and in the control of heat production in the
flower spadix of Arum species [23]. Jasmonic acid, and its relative methyl jasmonate, are
present in plants and have biological activity [24], but only recently has it been shown that
they can act as hormones. A small peptide, systemin, has been identified as being a
hormone involved in disease resistance [25]. The most recently recognized potential
hormone is the brassinosteroids (BR), although definite evidence that BR can act as an
intercellular messenger is still missing [26]. It is unlikely that this exhausts the list of plant
hormones: only time will tell!




only the cher@l identification of abscisic acid was made from
higher plant tissue




The hormone groups

no plant can develop in their absence

plants with greatly reduced

levels are capable of going through their life cycles

appear primarily in response to severe stresses




THE NATURE, OCCURRENCE, AND EFFECTS OF THE PLANT HORMONES

* Over the last few years there has been active progress in elucidating the biosynthesis, signal transduction
and action of almost every hormone.

* A good case in point is cytokinin, where we now know much more about perception, signal transduction and
action than just a few years ago.

* whereas the action of auxin at the physiological level was one of the first to be understood we still do not
understand the connection between auxin signal transduction and its final action in inducing cell elongation.

* By contrast, after two decades of relatively little advance in the understanding of brassinosteroids, or even
much interest in these compounds, following their discovery, the entire biosynthetic pathway has been
elucidated, receptors identified, mutants characterized and crosstalk with other hormones investigated.



