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What is stress?
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Definitions of stress in Plant Science

Any factor that decreases growth and reproduction

h Os d et al (1987)
below a genotype’s potential smond e )

External conditions that adversely affect

. Buck et al (2000,
growth, development or productivity uchanan et al (2000)

Stressful environments are “less than optimal Smith et al. (2010)
for plant growth”

A disadvantageous influence exerted on a plant

.. .. Taiz and Zeiger (2010),
by external abiotic or biotic factors aiz and Zeiger (2010)

Changes in physiology that occur when species are Larcher (1980)
exposed to extraordinary unfavorable conditions

Deviations from normal average conditions of the plant Leclerc (2003)



Definitions of stress in Plant Science

G&R... which one?
Potential... under what conditions?

External only?
Growth = devt = productivity

.» Nearly all environments are stressful!
Also, growth can lead to stress.

Disadvantageous wrt what?
External only?

Physiology only?
Only extraordinary conditions?

"Normal" ill-defined for highly
bred agricultural species



Environmental stress physiology

"Optimal" is different for growth and reproduction
Growth can create stress

"Normal" or "ordinary" conditions are hard to define

Plant environmental stress physiology

Plant environmental physiology



EHIH SRR A

WEEE (stress avoidance) F8AH )7 o 45 7 o8 T 8k
84335 Y 33 358 ) S Vi) 5

Bk (stress resistance) FRAEYIXT 5 M8 B AHEHL
;YA

il %Pk (stress tolerance) RPN RIFHE P, EER
WA ARBELIL . R EBE dai s RKiHg, N
T PR UE IE 5 B9 2 3% 3]

a4 E%ZE MREDEESE (BER)



First distinguish tolerance, resistance and avoidance

Avoidance: stress-inducing conditions are avoided
Resistance: stress-induced damage is prevented

Tolerance: stress-induced damage does not impact performance



Avoidance

Resistance

Tolerance

low temperature

winter-deciduous habit;
annual species

A FHEM— Y

supercooling prevents freezing

iR T A&k

freezing occurs but
membranes are protected

WY vk THRT A Z /b

low water availability

drought-deciduous habit;
desert ephemerals

TEIEH P ERE Y

stomatal closure prevents
excessively low water potential

RALRA, REKHREE

osmotic adjustment prevents
dehydration despite low
water potential

BERY, ARKK
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— #PEFEH (heat shock protein, HSP)
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WTEA X H (Pathogenesis related protein, PR) j&
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osmoregulation / osmotic adjustment) .
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2. %€ (freezing injury)
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