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Abstract. Programmed cell death (PCD) is a general phenomenon in 

all eukaryotes including plants where its regulation is controlled by 

the nucleus. Morphological and biochemical changes of dying cell 

including loss of communication between cells, cytoplasm shrinkage, 

DNA fragmentation, chromatin condensation, and nuclear membrane 

disassembly are the hallmarks of PCD.  

Morphologically, there are three major types of PCD in animal 

cell: apoptosis type, Autophagic type and Non-lysosomal vesiculated 

type. Plant systems have also three main types of PCD: Apoptosis-like 

cell-death, cell death occurring during senescence and PCD induced 

by vacuolar degradation. PCD is a crucial process used in plant 

development, growth and reproduction. It is used to remove unwanted 

cells.  

Apoptosis in animal system is characterized by specific events 

such as DNA laddering and induced by enzymes called caspases that 

have not been reported in plants. However, there are two different 

types of enzymes in plants called caspase-like proteases (CLPs).  

Plant cell does not show phagocytosis and the dead cell could 

become part of plant body as it is in xylogenesis. There are 

fundamental differences between the PCD of autumn senescence and 

other types of PCD as the first one is associated with remobilization of 

nutrients to other plant organs.  

PCD can be induced by many factors such as environmental 

variations, toxic compounds, oxidative stresses, salinity, pathogen 

attack and others. There are many regulators and modulators for PCD 

such as plant growth regulators. The best known cases are those 

associated with production and development. Plants uses the PCD 

mechanism in different processes such as organ development, shoot 

development (leaves), unisexual from bisexual flower, phloem and 

xylogenesis, aerenchyma and removing some cells such as suspensor.  

In general, PCD occurs in plants reacting with its 

environments and other factors. Plant PCD is induced by ROS such as 

H2O2, plant growth regulators such as gibberellins and ethylene, but 

some others such as cytokinins and ABA inhibit PCD. 
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