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Vivipary in greengram (Vigna radiata) and maize (Zea mays)
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Greengram (Vigna radiata L.) also known as mungbean 
belongs to the family Fabaceae. It is a short duration protein-
rich grain legume crop grown in 23 countries of the world. 
It is mainly grown as a rainfed crop and suitable for a wide 
range of soil types. Apart from being an important source of 
animal feed and human food, greengram having an important 
role in sustaining soil fertility by atmospheric nitrogen 
fixation. Maize (Zea mays L.), a C4 cereal crop belongs to 
the family graminae. Across the globe today, maize is a staple 
food for millions of individuals, and it is also an essential 
component of global food security (Campos et al. 2004). 
Vivipary (live birth) in flowering plants can be defined as 
continual and precocious growth of offspring, when it is 
still attached to the parental parent (Goebel 1905), as this 
phenomenon is characterized by absence of seed dormancy 
(Baskin and Baskin 2001, Farnsworth 2004, Batygina and 
Bragina 2009). The term vivipary should be confined to the 
germination of seeds in situ without undergoing metabolic 
quiescence or resting period (Goebel 1905, Arber 1965, 
Font Quer 1993) and the germinated young seedling grows 
to a certain considerable length before detaching from the 
plant. Vivipary implies that seed formation and growth of 
sexually developed embryos are essential to the process 
(Farnsworth 2000) and this condition is better known in 
placental mammals, but it also occurs in several amphibians, 
insects, numerous reptiles, a few fish, and some plants 
(Cota-Sanchez et al. 2007). Vivipary has been reported in 
around 100 flowering plant families, which represents less 
than 0.1% of angiosperms (Farnsworth 2000).

In flowering plants, two main categories of vivipary 
have been described: true vivipary or generative vivipary 
and pseudovivipary or vegetative vivipary (Batygina and 
Bragina 2009) and that are categorized based on strength 
of the developed embryo to break through the seed coat. 
In true vivipary, plants will produce sexual offspring, 
where the embryo penetrates through the pericarp of the 
fruit and grows to a certain considerable length before it 

gets dispersed. In such cases, developing zygote lacks the 
maternal tissues, which mediate its relationship with the 
outer environment. In contrast to this, maternal tissues 
protect the zygote from adverse conditions in non-viviparous 
plants (Elmqvist and Cox 1996). An exception to embryonic 
penetration of the pericarp characterizes viviparous plants 
known as Cryptovivipary (a subcategory of true vivipary), a 
condition described by Tomlinson (1986). In Cryptovivipary, 
the zygote develops significantly but does not penetrate the 
pericarp before dispersal. The second type, pseudovivipary, 
involves the production of asexual or apomictic propagules 
such as plantlets or bulbils and this phenomenon is common 
in monocots, particularly in the Poaceae (Elmqvist and Cox 
1996). Further, it is an asexual reproductive strategy in some 
of the arctic/alpine grasses (Pierce et al. 2003). 

During the visit to the greengram field (var. BGS 9) 
during September 2020 (Dist. Gulbarga, Karnataka state, 

Fig 1	 Vivipary (True vivipary) in greengram.
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India) and maize field in October 2020 (Dist. Haveri, 
Karnataka state, India), we have come across a seed 
germinating while still it is attached to the parent plant. 
This is due to the prevalence of continuous rainfall and 
higher humidity during the seed development period. 
So, the plants which exhibit this kind of germination are 
called as viviparous seeds. Further, it is considered as an 
ecological adaptation to unfavourable adverse environmental 
conditions like halophytic environment (Rabinowitz 1978) 
and moreover, it is also a common and natural phenomenon 
to escape physiological dry conditions adopted by certain 
mangroves (Majumder et al. 2010).

But in the case of greengram and maize, it is a way to 
economic loss as this kind of germinated seeds cannot be 
stored and marketed. Further, vivipary has been reported by 
many authors in many crops, viz. Vigna radiata (Ahmad et 
al. 2014); Sorghum bicolor (Roberto et al. 2018); Hordeum 
vulgare and Triticum aestivum (Nakuram 2017); Glycine 
max (Baize 2011); Oryza sp. (Mohapatra and Kariali 2016); 
Solanum lycopersicum (Cota-Sanchez J H 2017) and we are 
reporting vivipary (true vivipary) in greengram and maize. 
Earlier, in maize, it has been reported by Durantini et al. 
(2008). But as per the literature survey, we are the first to 
report vivipary (true vivipary) in greengram. 

We believe that, vivipary in greengram (Fig 1), maize 
(Fig 2), and various food crops are due to the occurrence 
of wet weather as a result of frequently occurring rainfall 
during the seed development period and this led to changes 

in hormonal concentration (ABA and GA) and exhibits 
vivipary. This unusual phenomenon of vivipary may be 
a useful character in the greening of barren lands and 
afforestation projects (Deore and Johnson 2008), as it is 
self-propagated in some crop plants like mangroves. It can 
be concluded that vivipary in greengram is due to heavy 
moisture accumulated in seeds because of heavy rainfall 
for a longer duration, which ultimately deteriorates the 
quality of seeds.

SUMMARY
In angiosperms, if high rainfall coincides during the 

seed development period, hormonal imbalance occurs in 
seeds (ABA and GA), this hormonal imbalance leads to 
escape the dormancy, and thereby, seeds germinate on the 
plant itself. This unusual kind of germination is known as 
vivipary and based on strength of the developed embryo 
to break through the seed coat, two kinds of vivipary have 
been categorized, viz. True vivipary and Cryptovivipary. 
Certainly, this kind of germination will make a way for loss 
in seed quality. Nevertheless, vivipary is the reproductive 
strategy adopted by mangroves and this advantageous 
character can be helpful in the greening of barren lands.
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Fig 2	 Vivipary (True vivipary) in Maize.
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