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ABOUT THE STUDY

The process by which an organism emerges from a seed or 
spore is known as germination. The phrase is used to describe 
the growth of a pollen tube from a pollen grain of a seed plant, 
the sprouting of a seedling from an angiosperm or gymnosperm 
seed, and the creation of a sporeling from a spore, such as the 
spores of fungi, ferns, or bacteria (Ali, et al.,2020).

Germination rate and germination capacity

The germination rate in agriculture and gardening refers to 
how many seeds of a specific plant species, variety, or seedlot 
are likely to germinate over a specific time frame. An 85% 
germination rate, for example, means that around 85 out of 
every 100 seeds will likely sprout under ideal conditions over 
the specified germination period. It is a measurement of the 
germination time course and is typically stated as a percentage 
(Bennett, et al.,2010). The genetic makeup of the seed, the 
seed’s physical characteristics, and environmental conditions 
all affect how quickly seeds germinate. The number of seeds 
required for a specific area or the desired number of plants can 
be determined using the germination rate. For seed scientists 
and physiologists, the term “germination rate” refers to the 
amount of time it takes for a seed to germinate after it has 
been sown. On the other side, germination capacity refers to 
the quantity of seeds in a population (i.e., seed lot) that can 
successfully complete germination (Bernula ,et al.,2020).

Repair of DNA damage

Age-related declines in seed quality are linked to the buildup 
of genomic damage. In order to address accumulated DNA 
damage, repair activities are triggered during germination. 
DNA may be repaired, in particular, single and double-strand 
breaks. The DNA damage checkpoint kinase ATM plays a 
significant part in coordinating the course of germination with 
responses to DNA damage the aged seed has collected over 
time (Cao, et al.,2005).

Dicot germination

The embryonic root, also known as the radicle or primary 
root, is the component of the plant that first develops from 
the seed. It enables the seedling to start soaking up water and 
anchoring itself to the soil. An embryonic branch emerges from 
the seed after the root has absorbed water. The cotyledons 
(seed leaves), the portion of the shoot below the cotyledons 
(hypocotyl), and the portion of the shoot above the cotyledons 
make up this shoot’s three primary elements (epicotyl). Different 
plant groups have different ways that the shoot appears (Carles, 
et al.,2002).

Epigeal: A botanical word for germination that occurs above 
the ground is epigeal germination (also known as epigeous 
germination). In epigeal germination, the hypocotyl lengthens 
and develops a hook, drawing the cotyledons and apical 
meristem through the soil as opposed to pushing them. Once 
it has surfaced, it straightens and pulls the budding seedlings’ 
cotyledons and shoot tips forward. Plants that germinate in this 
method include papaya, tamarind and beans (Chen, et al.,2020).

Hypogeal: Hypogeal germination, also known as 
hypogenous germination, is another method of germination 
in which the epicotyl lengthens and produces the hook. The 
cotyledons remain underground during this kind of germination, 
where they eventually decay. Mango, gramme, and peas, for 
instance, germinate in this manner (Chen, et al.,2013).

Monocot germination

A coleorhiza and a coleoptile, respectively, protect the 
embryo’s radicle and cotyledon in monocot seeds. The 
coleorhiza emerges from the seed first, followed by the radicle. 
Then, until it reaches the surface, the coleoptile is forced 
upward through the soil. It stops extending at that point, and 
the first leaves appear.

Precocious germination

Precocious germination is the term for when a seed begins to 
grow before going through all four phases of seed development 
globular, heart-shaped, torpedo-shaped, and cotyledonary stage 
(Choudhary, et al.,2009).*Corresponding author. Steven Marie, E-mail: stemarie100@hotmail.com.



5. Carles C, Etheve NB, Aspart L, Kloosterziel KML, 
Koornneef M, Echeverria M, Delseny M (2002). 
Regulation of Arabidopsis thaliana Em genes: Role of 
ABI5. Plant J. 30(3): 373-383. 

6. Chen K, Li GJ, Bressan RA, Song CP, Zhu JK, Zhao 
Y. (2020). Abscisic acid dynamics, signaling, and 
functions in plants. J. Integr. Plant. Biol. 62(1): 25-54. 

7. Chen YT, Liu H, Stone S, Callis J (2013). ABA and the 
ubiquitin E3 ligase KEEP ON GOING affect proteolysis 
of the Arabidopsis thaliana transcription factors ABF1 
and ABF3. Plant J. 75(6):965–976. 

Choudhary  C,  Kumar  C,  Gnad  F,  Nielsen  ML, 
TC,  Olsen  JV,  et al(2009).

Lysine 
co-regulates   major  cellular   functions.
(5942):834–840. 

REFERENCES

1. Ali A, Pardo JM, Yun DJ. (2020). Desensitization 
of ABA-signaling: The swing from activation to 
degradation. Front. Plant Sci.11:379. 

2. Bennett EJ, Rush J, Gygi SP,Harper JW. (2010). 
Dynamics of cullin-RING ubiquitin ligase network 
revealed by systematic quantitative proteomics. Cell 
143(6):951–965. 

3. Bernula P, Szandtner AP, Hajdu A, Bognár LK, Josse 
EM, Ádám É, Nagy F, et al(2020). SUMOylation 
of PHYTOCHROME INTERACTING FACTOR 3 
promotes photomorphogenesis in Arabidopsis thaliana. 
New Phytol. 229(4):2050–2061. 

4. Cao D, Hussain A, Cheng H, Peng J (2005). Loss 
of function of four DELLA genes leads to light- 
and gibberellin-independent seed germination in 
Arabidopsis.Planta.223(1):105–113.

8.

 acetylation  targets  protein  complexes and 
Rehman  M,  Walther 

  Science   325

https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-313X.2002.01295.x?sid=nlm%3Apubmed
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-313X.2002.01295.x?sid=nlm%3Apubmed
https://onlinelibrary.wiley.com/doi/10.1111/jipb.12899
https://onlinelibrary.wiley.com/doi/10.1111/jipb.12899
https://onlinelibrary.wiley.com/doi/10.1111/tpj.12259
https://onlinelibrary.wiley.com/doi/10.1111/tpj.12259
https://onlinelibrary.wiley.com/doi/10.1111/tpj.12259
https://onlinelibrary.wiley.com/doi/10.1111/tpj.12259
https://www.science.org/doi/10.1126/science.1175371?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.science.org/doi/10.1126/science.1175371?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.science.org/doi/10.1126/science.1175371?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.frontiersin.org/articles/10.3389/fpls.2020.00379/full
https://www.frontiersin.org/articles/10.3389/fpls.2020.00379/full
https://www.frontiersin.org/articles/10.3389/fpls.2020.00379/full
https://www.sciencedirect.com/science/article/pii/S0092867410012973
https://www.sciencedirect.com/science/article/pii/S0092867410012973
https://nph.onlinelibrary.wiley.com/doi/10.1111/nph.17013
https://nph.onlinelibrary.wiley.com/doi/10.1111/nph.17013
https://nph.onlinelibrary.wiley.com/doi/10.1111/nph.17013
https://link.springer.com/article/10.1007/s00425-005-0057-3
https://link.springer.com/article/10.1007/s00425-005-0057-3
https://link.springer.com/article/10.1007/s00425-005-0057-3
https://link.springer.com/article/10.1007/s00425-005-0057-3

