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1- Onium compounds: phosphon D, AMO-1618, cycocel,
mepiquate chloride, piperidium bromide

2- Pyrimidine compounds (ancymidol, flurprimidol)

3-Triazole compounds (paclobutrazol, uniconazole, triapenthenol,
BASI111, Lab 105)

_ 4- Tetcyclacis

__5- Prohexdione calcium
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Occurrence of GA,
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Table |. GAs produced by microorganisms.

-~ Gibberellin Microorganism=

GAy
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GAo
GAp
GA12
GA3
GAe
GAus
GAis
GAxg
GAzs
GAng
GA37
GAg
GAu
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GAur
GAsgq
GAss
GAsg
GAs7
GATg
GAg P
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* G = Gibberella fujikurot
S = Sphaceloma manthonicola and further species
N = Neurospora crassa
P = Phaeasphaeria sp.
R = Rhizobium phaseoli
A = Azospirtilum lipoferum and A. brasilense
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Tulip bulb: GA| 5 5 4 13
Grape: GA3, 4.7

Bamboo Shoots: GA g 19
Imature apple seeds: GA3, 4.7

Phaseolus coccineus: GA 34 5 13 17,20




Chemical Nature of GAs
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Physiological Effect of Gibberallins

1- Effect on Growth of Intact Plants
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Gibberellins

Adding gibberellins to certain dwarf mutants restores
normal growth and development

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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Physiological Effect of Gibberallins

2- Genetic Dwarfism

3- Bolting and Flowering
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Mobilization of Storage Compound, Effect on Seed
Germination and Bud Dormancy
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Gibberellins

GA is used as a signal from the embryo that turns on
transcription of genes encoding hydrolytic enzymes in
the aleurone layer

-When GA binds to its receptor, it frees GA-dependent
transcription factors from a repressor

-These transcription factors can now directly
affect gene expression
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seed coat

aleurone layer

a-Amylase synthesized in aleurone layer.

-ammylase comveris slarch
o reducing sagars

Reducing sugars are used
by the growing embryo.



S - Application of PGs
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1- Control of seed germination and seedling growth
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3- Dormancy (Seed and Bud)
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4- Effects of PGS on flower induction, initiation,
promotion and inhibition
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a- PGRs and flower promotion and inhibition

_ . ol s
el 2S5 I55L o LSl s pSTinductive S Ll s s
(ol 2l oS sy WULT s Lsl s Bromeliaceae osl sl s ST

(C,wu‘ ol oy u,agu) k:«um:) &5})‘/

Ly ol >

(g o il glasoy b bopw o Kle)

— 1D 4> gi b S g0 @

Lsl oW e Ll s s andlas 5y 40 o8 LLPGRS 1wy, 6l -
) Sy e Lk o (S5 050 58 Ol e Y




ha
. n

o Time (hr)

Short-day (long-night) plants

P

Critical night length

Long-day (short-night) plants



Short-day (long-night) plant

e
el
(=]
c
9
el
L
=
==
©
Q
T =
£ L5
Q
E
[t
8
4

Long-day (short-night) plant



660 nm
Red light

)
—

Far-red light
730 nm

Sy,

in darkness

Ow convefs.‘o“



An example of signal transduction in plants: the role of phytochrome in plant response

‘ © Reception | | @ Transduction | ©® Response |

Transcription
CYTOPLASM factor 1

—
_~Plasma
membrane .

Second messenger
produced

Q’\ rlUCLEUS

N ANGL\ N

Transcription
Phytochrome factor 2
activated -
by light 2. One pathway uses cGMP as 2nd \\/@
Cell™ A messenger that activates specific {am
wall oo protein kinase. Other pathway Specific A\SAAVANR\ G N
/X involves increase in cytosolic level ( Eir:;‘:':z
of CaZ*, which activates different ; A
activated S
protein kinase Teafiscription
. . 3. Both pathways lead to
1. Light signal detected expression of genes for
by phytochrome receptor; ° proteins that function in )
p::ytoch_romr:a underlg_o?ls a2 Flowering, de-etiolation Translation
o e sk s (groening),germinatin, .
response
two signal transduction e - s De-etiolation
pathways Ca?* channel (greening)
opened response
proteins
@
o
ca2+ @ @

@

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.



b- Effects of PGs on fruit set
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Effects of PGs on fruit growth and development
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Gibberellins

GAs are used
commercially to
extend internode
length in grapes
-The result is
larger grapes

34



(a) Gibberellin-induced stem
growth

(b) Gibberellin-induced fruit
growth
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2- Effects of PGs on adventiticeus root formation in cuttings
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b- Occurrence (£489- y5.0>)
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c- Bound versus free cytokinins
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d- Degradation (s o)
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e- Physiological effects of cytokinins

» Promotes cell division.

» Morphogenesis.

» Delay of senescence.

k. > Mobilization.

7 I|N> Lateral bud development.




Function of cytokinins

* 1- Cell division and organ formation
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Control of Cell Division and Differentiation

 Cytokinins are so named because they stimulate cytokinesis (cell
division)

* Produced in actively growing tissues (roots, embryos, and
fruits)

* Work together with/auxin to control cell division/differentiation

 When concentration of both at certain levels, mass of cells
continues to grow, but remains cluster of undifferentiated
cells (callus)

* |f cytokinin levels increase, shoot buds develop
* If auxin level increase, roots form



Cytokinins

The plant pathogen Agrobacterium introduces genes into
the plant genome that increase the production of
cytokinin and auxin

-Cause massive cell
division and formation
of a crown gall tumor

Agrobacterium tumefaciens
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2- Seed germination, cell and organ
enlargement
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3- Root initition and growth
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4-Bud and shoot development
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Control of Apical Dominance

* Cytokinins, auxin, and other factors interact in control of apical
dominance, terminal bud’s ability to suppress development of axillary
buds

 Direct inhibition hypothesis says auxin/cytokinins act
antagonistically in regulating axillary bud growth

* Auxin transported down shoot from apical bud directly inhibits axillary buds
from growing, causing stem to elongate

* Cytokinins entering shoot system from roots counter action by signaling
axillary buds to grow

* Does not account for all experimental findings



I:ateral branches

“Stump” after
removal of
apical bud

(b) Apical ud remvd, enbles lateral
branches to grow (removes inhibition)

(a) Apical bud intact (primary source of auxin) (c) Auxin added to decapitated stem

Inhibition of growth of axillary buds, possibly influenced by revents lateral branches from arowin
auXTRWSTH SRTEAT B, YH0BPE STBATRNSH S shoots main axis growing



Fruit set and growth
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abscission
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5- Delay of senescence and promotion of
translocation of nutrient and organ substances
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Anti-Aging Effects

 Cytokinins retard aging of some plant organs by
inhibiting protein breakdown, stimulating RNA and
protein synthesis, and mobilizing nutrients from
surrounding tissues

* If leaves removed from plant dipped in cytokinin
solution, stay greener much longer

* Also slows deterioration of leaves on intact plants
(used to spray on cut flowers to keep fresh)



Figure 4 The effect of ipt expression on the
senescence of detached leaves and leaf discs.
Detached leaves and leaf discs were incubated in
water or on wet filter paper in the dark at 24 °C
for 10-16 days. (a) Detached leaves from ipt-5,
10, 18, 21, 24, 28 and wild type (from left to
right) after 16 days of treatment. The arrows
show the roots produced from the cut surface of
the petiole. (b) Detached leaf discs from ipt-18
(left) and wild type (right) after 10 days. (c)
Detached leaf discs from ipt-5 (left) and wild
type (right) after 16 days. Some calli were
produced on the abaxial side of the leaf. Leaf
discs of wild type have become yellow and
rotten. (d) Calli along the veins of a leaf from
ipt-5.
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Fig. 3 The effect of various pulse treatments with sucrose, benzyla- Fig 5 The effect of various pulse reaments with sucrose, benzyla-
denine (BA), and gbberelic add (GA,) on vase life of ‘Red One' denine (BA), and gibberellic add (GAs) on electrolyte leakage
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