


Abscisic acid (ABA)
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b- Occurrence
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d-Physiological effects of ABA
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2- Defense against salt and temperature stress
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3.Dormancy

* -Effects of PGRs on Dormancy
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4. Abscission

el
S or bl ) 5 S S sl 1S ST (e el |y 6 oy ABA

5 S B35 53 s iy s 4 s Y
3N oA 5 o3I S ABA

s @Gau 4 @

0 guo }.g,w “).565.'..»;‘




Ethylene

A- Biosynthesis of ethylene
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Effect of high temperature stress on ethylene biosynthesis,
respiration and ripening of ‘Hayward™ kiwifruit
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Abstract

Temperatures up to 35°C have been shown to increase ethylene production and ripening of propylene-treated
kiwifruit (Stavroulakis. G., Sfakiotakis, E.M., 1993. We attempted to study the regulation by high stress temperature
of the propylene induced ethylene biosynthesis and ripening in ‘Hayward” kiwifruit. ‘Hayward" kiwifruit were treated
with 130 pl/1 propylene at temperatures from 30 to 45°C up to 120 h. Ethylene biosynthesis pathway and fruit
ripening were investigated. Propylene induced normal ripening of kiwifruit at 30-34°C. Fruit failed to ripe normally
at 38°C and above 40°C ripening was inhibited. Propylene induced autocatalytic ethylene production after a lag
period of 24 h at 30-34°C. Ethylene production was drastically reduced at 38°C and almost nil at 40°C. The
l-aminocyclopropane-|-carboxylic acid (ACC) content was similar at 30-38°C and was very low at 40°C. The
l-aminocyclopropane- | -carboxylate synthase (ACC synthase) and I-aminocyclopropane-1-carboxylate oxidase (ACC
oxidase) activities decreased with a temperature increase above 30°C, but ACC oxidase decreased at a faster rate than
ACC synthase. Fruit not treated with propylene showed no ripening response or ethylene production. However,
kiwifruit respiration rate increased with temperature up to 45°C. reaching the respiration peak in 10 h. At
temperatures up to 38°C, propylene treatment enhanced the respiration rate. After 48 h at 45°C, fruit showed injury
symptoms and a larger decrease in CO,. The results suggest that high temperature stress inhibits ripening by
inhibiting ethylene production and sensitivity while respiration proceeds until the breakdown of tissues. © 2000
Elsevier Science B.V. All rights reserved.



b- Properties of ethylene and structure/activity relationships
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Compound Formula Relative Activity
Ethylene CH, = CH, |
Propylene CH;CH = CH, 100
Vinyl chloride CH, = CHCl 1,400
Carbon monoxide CO 2,700
Acetylene CH=CH 2,800
Vinyl fluoride CH, = CHF 4,300
Propyne CH;C =CH 8,000
Vinyl methyl ether CH, = CH-O-CH; 100,000
1-Butene CH,CH,CH = CH, 270,000
Carbon dioxide CO, 300,000




c- Induction of ethylene by auxin
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ETHYLENE-INDUCED LEAF EPINASTY - TOMATO
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d- Stress ethylene production
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- Physiological effects of ethylene
1- Fruit ripening
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FIGURE 17.52 Effect of antisense ACO genes on ripening and spoilage of 5. lycopersicum cultivar Ailsa Craig fruit picked three weeks after
onset of ripening and stored at room temperature for three weeks. (Left) Fruits from the descendants of the original TOMI3-antisense plants,
which generate about 3% of the normal amount of ethylene. They ripen fully but do not overripen and deferiorate. {Right) Fruits from wild-
type plants grown and stored under identical conditions. They produce normal amounts of ethylene and consequently exhibit severe signs of
over-ripening.

Source: D. Grierson, University of Nottingham, UK; previously unpublished.

23



f- Fruit ripering FWREET g
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g- Prevention of fruit drop Oga0 (w3 3 (S 5 gl>
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h- Induction of fruit abscission
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2- Seedling growth
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3- Abscission
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6- Other physiological effects
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Flooding (Oxygen deprivation)

» Waterlogged soil lacks air spaces
that provide oxygen for cellular
respiration in roots

e Oxygen deprivation 2
ethylene causes some cells in
root cortex to undergo
enzymatic apoptosis =2 air
tubes provide oxygen to
submerged roots

Vascular
¢ cylinder

rele 0@ B e 05 X
h SERPL XLl T




