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Abstract 

 
Plant growth can be defined as an irreversible process of increasing size and biomass, often associated with the 

formation of new structures: root and shoot growth is a complex multistage biochemical and physiological process. The 

purpose of this study was to evaluate changes in the metabolic efficiency of corn seeds during ten days of their 

germination. The objects of the study were seeds of corn hybrids P280, P398 and P402, which have different ripening 

periods and differ in endosperm structure. The metabolic efficiency of seeds was determined after 5, 7 and 10 days of 

germination under optimal conditions. The maximum content of reserve substances utilized for germination and 

root/shoot growth was observed during 5-7 days of seed germination. Moreover, for two hybrids (P398 and P402) it 
was necessary to germinate for 7 days to achieve the highest metabolic efficiency, but hybrids P280 had the maximum 

metabolic efficiency on the 5th day. After this period the metabolic efficiency of seeds decreased. The obtained results 

can be used to change the methodological approaches to the comparative determination of metabolic efficiency of corn 

seeds of various hybrids. 
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Germination of corn seeds, like that of all 
plants, is a complex multifunctional process. Seeds 
that have a high degree of germination are usually 
more resistant to various adverse environmental 
conditions, infection by pathogenic 

microorganisms, and are characterized by high 
growth and development speed. The higher the 
ability of a plant to produce metabolic products 
necessary for life, the wider the reaction norm of a 
given plant and the better its ability to adapt. These 
properties are especially important for food grade 
corn hybrids, as they are more demanding in terms 

of cultivation conditions (Jiang F. et al, 2023).  
Plant growth can be defined as an 

irreversible process of increasing size and biomass, 
often associated with the formation of new 
structures. The growth of roots and seedlings is a 
complex multi-stage biochemical and 
physiological process from the point of view of 
physiology. In order to provide the plant embryo, 

cells with a sufficiently high amount of energy, 
complex oxidative reduction reactions and an 
increase in the efficiency of using reserve 
substances for seed germination or metabolic 
efficiency must occur in the plant. Resumption of 
metabolic activity and mobilization of reserves are 
key steps to maintain seedling and root growth 

before photosynthetic mechanisms are activated 

(Rosental L. et al, 2014). 
The initial stages in seed development, 

which affect its subsequent sowing qualities, are 

the foundation for building the life of a plant; these 
are, in a way, critical points, the indicators of 
which will indicate the survival of the species and 
the plant's resistance to various abiotic factors 
(Grzesik M., Romanowska-Duda Z., 2014; Meng 
A. et al, 2022). Therefore, it is necessary to learn 
much more about the key processes associated 

with seed germination.  
The standard method of International Seed 

Testing Association (ISTA) prescribed the 
germination of corn seeds during seven days 
(ISTA, 2017). Earlier, the metabolic efficiency of 
various hybrids of corn was investigated after 7th 
day of seeds germination according to international 

rules (Ivanova R. et al, 2022; Borovskaia A. et al, 
2023). It is known well that under ideal conditions 
of temperature and soil moisture corn germinates 
in 7-10 days. However, Grzesik M., Romanowska-
Duda Z. (2014) and Omar S. et al, (2022) showed 
that the dynamics of corn seed germination under 
optimal laboratory conditions reaches its maximum 
on the 5th day. Sikder S. et al, (2009) also 

determined the metabolic efficiency of corn at 5th 




