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• Stress：Environmental damage to plants
◇ Biotic stress 

◇ Abiotic stress

• Resistance：The adaptability of plants to 

adverse environment
◇Stress avoidance 

◇ Stress tolerance

Plant Stress



Types of Stress

• Biotic stress
◇ pathogen stress 

• Abiotic stress
◇ chilling stress 

◇ freezing stress

◇ heat stress

◇ wet stress 

◇ flood stress

◇ drought stress 

◇ salt stress 

temperatures stress

water stress



Symptoms of stress



Biotic stress

• Pathogen stress
parasites a major cause of psychological differences among plants.



Abiotic stress

• Chilling stress 
Caused by low temp. > 0℃

• Damage

– Membrane phase

– Root water absorption ability

– Disfunction of respiration

– Accumulation of ethanol.

– Disfunction of metabolism 



Chilling stress



Abiotic stress

• Freezing stress

• Freezing injury is caused by low temp.<0℃

• Supercooling

• Damage caused by freezing of water inside plant’s cell,ice crystals are 

formed that rupture the cell membrane.



Freezing stress



Abiotic stress

• Heat stress

• Increase the rate of reproductive development.

• High temperature increase evapotranspiration.

•

• Cause  plant-water-deficits, leads to drought.

• High soil temperatures can reduce plant emergence



Heat stress



Abiotic stress

• Flood stress
• Diffusion of gases through soil pores is so strongly inhibited by their

water content that it fails to match the needs of growing roots.

• High carbon dioxide concentration in the soil can severely damage

roots of certain species.

• Flooding may also increases fungal diseases.

• An absence of oxygen is usually fatal to growing root tips



Flood stress



Abiotic stress

• Drought stress
• Shrinkage in the size of leaves.

• Decrease in the number of stomata.

• Thickening of leaf cell walls.

• Cutinization of leaf surface.

• Increase in the number of large vessels.

• Submersion of stomata in succulent plants.

• In xerophytes, formation of tube leaves.

• In cereals and induction of early senescence



Drought stress



Abiotic stress



salinization of soil

• Main cation: Na+,Ca2+,Mg2+, K+

• Main anion: Cl-, SO4
2-, HCO3

-,CO3
2-, NO3

-

• Main salt:NaCl, Na2SO4 ,Na2CO3, NaHCO3

• Saline soil:    NaCl, Na2SO4 in soil 

• Alkaline soil: Na2CO3, NaHCO3 in soil



Salt stress



Nutrient stress

• A lack of one or more essential elements needed by plants for

optimum growth lead to plant stress.



Nutrient stress





Approaches to reduce Abiotic 

stress




