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Maternal Effects:  

In case of cytoplasmic inheritance, distinct maternal effects are observed. This is 

mainly due to more contribution of cytoplasm to the zygote by female parent than 

male parent. Generally ovum contributes more cytoplasm to the zygote than sperm.  

Plastid Inheritance: 

Chloroplasts are the important plastids. Plastids have green pigments called 

chloroplasts. Plastids self-duplicate, have some amount of DNA and play an 

important role in cytoplasmic inheritance.  

  

 



(i) Mirabilis jalapa:  

The first conclusive evidence of cytoplasmic inheritance was reported by Correns in 

1909 for leaf colour in four ‘o’ clock plant (Mirabilis jalapa). This plant has three 

types of leaves, viz., and green, white and variegated. Three types of results were 

obtained from crosses between these genotypes as given below.  

1. When green was used as female and either green, white or variegated as male, 

all individuals in F1 were green.  

2. When white was used as female and either green, white or variegated as male, 

all individuals in F1 were white.  

3. When variegated was used as female and either green, white or variegated as male, 

various proportions of green, white and variegated individuals were obtained in F1 

(Table 11.3).  

 

The inheritance is governed by chloroplasts which are originated from proplastids. 

If the proplastids are normal, they will develop into normal chloroplasts and when 

proplastids are mutants, they will produce white chloroplasts. This suggests that 

green leaf branches have normal chloroplasts; white branches have mutant 

chloroplasts and variegated have a mixture of both normal and mutant chloroplasts.  

Since cytoplasm is contributed to the zygote mainly by female parent, the plastids 

are transmitted to the zygote from the female parent. These plastids are responsible 

for variation in the crosses of green, white and variegated leaves.  
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Gene frequencies tend to remain constant from generation to generation when disturbing 

factors are not present. Factors that disturb the natural equilibrium of gene frequencies 

include mutation, migration (or gene flow), random genetic drift, and natural selection. A 

mutation is a spontaneous change in the gene frequency that takes place in a population and 

https://www.britannica.com/science/gene-frequency
https://www.merriam-webster.com/dictionary/equilibrium
https://www.britannica.com/science/mutation-genetics
https://www.britannica.com/science/gene-flow
https://www.britannica.com/science/genetic-drift
https://www.britannica.com/science/population-biology-and-anthropology


occurs at a low rate. Migration is a local change in gene frequency when an individual 

moves from one population to another and then interbreeds. Random genetic drift is a 

change that takes place from one generation to another by a process of pure chance. 

Mutation, migration, and genetic drift alter gene frequencies without regard to whether 

such changes increase or decrease the likelihood of an organism surviving and reproducing 

in its environment. They are all random processes. 
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