Glail) B ) L) daglia daled
Physiology of stress tolerance in
plants

References:

+* PHYSIOLOGY AND MOLECULAR BIOLOGY OF STRESS TOLERANCE IN PLANTS
Edited by: KN. MADHAVA RAO; A.S. RAGHADeVENDRA/ University of Hyderabad, India
and K. JANARDHAN REDDY; Osmania University, India ; Andhra University, India

% RESPONSE OF PLANTSTO ENVIRONEMENT AL STRESSES

Edited by: J. LEVIT, Department of plant Biology, Carnegie Institution of Washington Stanford,
CLIFORNIA

& daal @l de aly ) gisall Cll [ aldll Bla A slall
o daa) cihall) ae (s Calls [ABlal) Ci g lal) caat W gadg dae )y 3l cblalal) datud

J

** Heavy Metal Stress in Plants From Molecules to Ecosystems
Edited by: M.N.V. Prasad- J. Hagemeyer

198 Gawall L Miga 3 i



(PLANT STRESS) <l agal

- bl Alga) sala

oS g A (e alll) 5188 A S Al il Adnanal) Al G gl A il (o) 90 -1
OIS e g il jlad) Gigan ) gai g Ml g Al ) lasS o ol g

aldll o2 A

(e shl ad Ad) e Qa0 (Saall (e (il 0316 (2 il g2 -2

cladl) daded A da 80 ) g oA Jalad) g4 -3

AN il Cilial Gany 8 5353 gal) Aualadl) LN g ciliual) Gany Jards ) g3 1) Jalall -4
bl A gl o) Allia il g i Crada gall



Plants are exposed to multiple biotic and abiotic stresses
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This leads to reduced plant growth and productivity
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Global food demand will increase by 70-110% in the next future
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Studies are necessary to identify traits involved in plants
tolerance to combined stresses in order to maintain/improve
crops yield 5



Extremophile plants are good candidates to study multiple stresses

(salinity condltlon) (Zlnc toxmty condltlon)

»(drought condition)

% Extremophile plants can grow in stressful environments.
s+ Different types of protection against specific stresses has been naturally

selected.
*» This may potentially change the response to additional stress that could

be present in their environment.

Studies of extremophile plant species under multiple stresses

will help to identify alleles/variant for crop improvement
(Kissoudis et al., 2016)



Stress Tolerance Strategy in Plants

+» Stress Avoidness

+* Stress Tolerance

+* Adaptation

+» Hardeness




Some of the common plant response to abiotic stresses
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& Crermination inhibitation & Reduction in waler uptake # Altered gene expression

& Growth reduction @ Altered transpiration rate & Breakdown of macromolecules

e Premeture sepescence & Reduction in Photosynihesis & Reduced activity of vital encymes

# Reduction in productivity | | @ Altered respiration & Decreassdd profein synthesis

. 4 | @ Decrease in Nitrogen assimilation & Drisorganteation of membrane sy siems.
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# Metabolic toxicity
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The path of stress tolerance in plants
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STRESS RECOGNITION

SIGNAL TRANSDUCTION

GENE INDUCTION
| GENE PRODUCTS

PROTECTION AND REPAIR

STRESS TOLERANCE
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Some of prominent abiotic stress tolerance mechanisms
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e Activation of signaling factors ~ (sbua¥) Cilaliee Jul e Jaxds

e Altered gene expression JPRTEN TP et &
e Accumulation of compatible solutes 438) giall Jallaall &SI 3
e Synthesis of stress proteins Ao glaall Cilisi g yll oLy

e Enhanced antioxidative metabolism  32.SY) Gilalias ZL8) 33l )
e Change in lon homeostasis and compartmentation JEiY) g Sl oV G5 68 A
e Facilitated membrane transport apie V) Bl g Jae Jagss
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e Adjustment of hormonal balance Cilia g el )58 padats
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[ STRESS TOLERANCE ]

PHYSIOLOGY AND PLANT BREEDING AND
MOLECULAR BIOLOGY GENETIC ENGINEERING

Knowledge of physiology and molecular biology combined with plant
breeding and genetic engineering technigues are expected to enhance stress
tolerance in plants




