
 

 

Physiology of seed dormancy and germination-A Review 

 

Abstract 

Seed dormancy is considered as an inherent property which outlines the environmental conditions in which the seed is 

accomplished to evolve. To better understand seed dormancy mechanisms, a series of rigorous studies examining seed 

metabolism in relation to gibberellin and abscisic acid have been organised. Abscisic acid is a hormone involved in the formation 

of primary dormancy, whereas gibberellins are a hormone involved in the induction of germination. During changes in dormancy 

certain variations in sensitivity can be observed. In the higher plants as the dormancy is present across all climatic regions 

differing responses in the environment has resulted due to adaptation. As a result of this variance, incubation is timed to avoid 

adverse weather conditions in order to promote reproductive growth and plant establishment. All molecular mechanisms 

emphasizing kernel latency initiation, conservation and improvement play a large part in the evolution and adaptation of these 

seeds and plants and their importance is indescribable. Together genetic and environmental factors are liable for triggering seed 

dormancy. For the induction of seed dormancy and besides its release the balance between the intensity of ABA plus GA remain 

in charge. There is a triphasic pattern of germination including imbibition i.e rapid uptake of water, enzyme activation and 

initiation of embryo growth resulting in the radicle protrusion. The dormancy state is regulated not only by the seed maturation 

environment, but it also changes over time after shedding in a way that is determined by the ambient environment. 
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INTRODUCTION 

Plants are thought to have evolved from a single-celled algal predecessor. The lineages consisting primary 

florae stood significantly reliant on water for their basic maintenance, not just to maintain their humidity. As the 

constant threat for organisms which are exposed to air is desiccation or drying out [4]. However, plant dominated 

ecosystem has increased steadily with the progression of key morphological innovations and further leading to major 

biome. Numerous reproductive adaptations in plants have been found. And the primary capability is to switch 

between diploid (sporophyte) and multicellular haploid lifetime phases (gametophyte) [2]. The seed enters into 

dormancy and hence provides sustenance to the developing embryo. Flowers stimulate proficient pollination, seed 

protection and dispersal takes place in the fruit. Furthermost composite and productive phenomenon of sexual 

reproduction takes place in floras of the kernel habit [2]. Seed florae involves double collections: The gymnosperms 

(naked seed) and the Angiosperms (Vascular flowering plants). 

                                    SEED MATURITY AND DORMANCY 

When the kernel's evolution potential falls below the restriction energy, the seed is termed to be dormant. Seed delay 

is a condition in which formed and viable seed does not propagate while being provided with unprotected 

development conditions [5]. As a result, latency is defined as a period of sleep or inactivity. In this situation, the 

spores resolve their sprouting after the environment become promising for their growth and development. The 

following are a few causes of kernel latency: 



 

 

Presence of rigid seed covering, inadequate delay, undeveloped nucleus- once the kernel is separated, the 

nucleus is still developing and inhibitor chemicals present inside the seed. The seeds are capable to progress eagerly 

when appropriate environmental conditions are provided for its growth and improvement. Due to dormancy at 

unsuitable times the germination is avoided which can be measured by the use of endogenous chemicals. 

Germination of kernels is influenced by a variety of factors, including the seed's packing interval and temperature. It 

is the utmost imperative ecological aspect which influences seed ageing, as it causes accelerated deterioration as a 

result of long-term storage at elevated temperatures or under poor packing conditions [1]. Temperature and storage 

conditions, as well as moisture, hormone synthesis and enzyme activity, all influence germination percentage and 

rate. Seeds must drink water in order to germinate. Moisture must be present in sufficient amounts for this to 

happen. A warmer environment may result in more evaporation and less moisture, both of which are detrimental to 

germination. 

                                                          SEED GERMINATION AND ITS STRUCTURE 

Seed germination is a critical physiological process that begins with the dry seed's intake of water and ends 

with radicle protrusion through the seed covering layers, influencing crop production and quality. Water, air, 

temperature, and light are all necessary for the germination process, which begins with imbibition and ends with 

manifestation. Seed dormancy is an adaptive characteristic that prevents seeds from germinating in favourable 

environments. Because of the necessity for speedy and uniform germination, crop cultivars with a low level of seed 

dormancy have been developed, making them susceptible to precocious germination/sprouting when moist 

circumstances arise prior to harvest. Understanding the molecular mechanisms underpinning seed germination and 

dormancy has been a focus of seed science research due to the importance of seed germination and dormancy 

qualities in crop cultivation [23].  

 

Non-torpid pieces can possibly grow over the biggest scope of normal natural factors that are probably 

going to be significant for the plant's finished development [2,3]. Furthermore, water, oxygen and a sufficient 

temperature are required for healthy development and growth, and the seed may also be sensitive to light conditions. 

Imbibition progresses through the acceptance of water by dried seed, starting with germination and ending with 

embryo development. Water take-up is triphasic, with fast starting acknowledgment (level I, for example imbibition) 

and level stage observing (phase II). Breaking the seed causes additional growth in water intake (phase III) by 

elongation for     the rudimentary axis of seed germination [5]. 

The process of seed development is still linked to the absence of primary dormancy in advanced seed due 

to ABA insufficiency, as well as an increase in kernel ABA content combined with inactivity that stops incubation 

due to overexpression of ABA biosynthetic genes [6]. Although motherly ABA fails to persuade eternal seed 

inactivity, kernel yields ABA during seed growth, resulting in a long-term dormancy [7]. There is a proof that ABA 



 

 

is an important positive supervisor for stimulation as well as for the preservation of the resting state in absorbed 

seeds. Confirmation for ABA participation partakes is described in the most recent appraisal [8] as well as in various 

previous reviews.  

Gcisepoxycarotenoid dioxygenases, which are found in A. thaliana which belongs to the AtNCED gene 

family, catalyse the critical regulatory phase in ABA production [9]. Besides, this exploration proposes that ABA in 

both basic and the endosperm contributes similarly to the incitement of seed dormancy [10]. 

A significant ABA focus is seen in gulped parts of the intensely lethargic A. thaliana ecotype Cape Verde 

Island (Cvi), and torpidity misfortune is noticed [11]. The calm seed is connected to further developed ABA 

creation, as per a new transcriptome investigation with this ecotype [12]. Accordingly, the obvious consequence of 

the idle stage is expanded ABA biosynthesis and GA debasement. The considered chemical equilibrium theory 

coordinated at seed contends that ABA and GA act distinctively at various environments during the 'seed life' [12]. 

ABA initiates dullness during development and GA manages torpidity discharge to advance germination. It was 

affirmed that GA and ABA turn simultaneously on inertness. They discovered that during seed development, 

suppression of GA biosynthesis imitates the effects of exogenous ABA in sorghum (Sorghum bicolor) ABA lacking 

and impermeable mutants of maize (Zea mays) [13]. 

Potential discharge implicates a clear transference towards amplified GA biosynthesis in addition to ABA 

deprivation causing a decrease in the ABA:GA ratio [14]. Dormancy maintenance is governed by an increase in 

ABA:GA fractions, whereas potential discharge implicates a clear transference towards amplified GA biosynthesis 

in addition to ABA deprivation causing a decrease in the ABA:GA ratio. All conclusions as the part of ABA and GA 

applications/combinations for the latency as well as incubation processes stay lawful aimed at the parameter for 

rudiment inactivity [15]. 

All current work at the molecular level for affirmative conservation of inactivity over de novo ABA 

synthesis, as well as detrimental growth directive, is supported by physiological dormancy, which is an active state. 

It utilizes difficult similarity in both prime and minor inactive places due to strong transcription, although it has a 

small capacity for protein synthesis. A functional hormonal balance, as well as catabolism, is established, launching 

a monitoring stability for the ABA:GA ratio to initiate signaling lanes that standardize expectancy/development via 

varying kernel indifference. This evolution occurs next to dissimilar proportions in different spores and same 

reaction was observed in all occupants. 

Physiological seed dormancy (PD) is the supreme common inactivity depicting unique environmental 

organization scheme proposed in [16], which gives a wide-ranging organic depiction showing latency reaction of the 

entire seed. Few kernels sprout during the germination process, but the majority do not. Consequently, it is 

scheduled for response on a regular basis in order to increase the incubation harvest level. Seed germination is 

dependent on deposited mRNA and proteins because this procedure hoards them [17]. Negative impacts on the DNA 

level result in the seedling's expansion being stopped. As a result, the restoration scheme's complications. Because 



 

 

of the high seed sensitivity, the greatest difficult segment of plant lifespan cycle is imbibition as well as germination 

of seeds, which is influenced by abiotic and biotic stressors. Stability among signaling measures is determined by 

the influence of packing as well as environmentally friendly settings. Slow growth of seedlings results in a rise in 

propagation measurement and plantlet advancement under natural conditions, according to seed germination 

perception [18]. 

SEED INEXPRESSION DISCHARGE  

Two-fold treatment starts off seed germination, which is trailed by a morphogenesis period and 

improvement time. Besides, the morphogenesis area is comprised of basic and endosperm cell expansion and 

separation. In the undeveloped organism, it is alluded to as the collection of capacity saves. During this time, 

lethargy (a condition of rest) is actuated [19]. As the mature seed enters the desiccation stage, the level of inactivity 

reduces and the dehydration seed development process begins [20]. As a result, the seed's preoccupation become 

latency initiation, preservation, incubation and release.  

CONTRIBUTION OF GIBBERELLIN AND ABA 

Hormones are known to assume a significant part in seed lethargy delivery and germination [21]. 

Accordingly, the attention is on the sub-atomic systems of seed lethargy, delivery and germination, which 

incorporate the collaboration between light signals and plant chemicals, especially GA and ABA. Gibberellin and 

ABA are key controllers of seed torpidity and germination in an adversarial relationship. Seed torpidity is associated 

with GA and germination is commonly joined by diminished ABA levels or affectability. In absolutely torpid seeds, 

GA treatment alone doesn't advance germination [22]. Therefore, diminished ABA and expanded GA levels are 

needed for seed torpidity to be broken and ensuing ages to arise. 

The critical roles of ABA and another antagonistic plant hormone, gibberellin (GA), in seed dormancy and 

germination control are well understood. Diverse seed tissues play different roles in the decision to germinate after 

imbibition of the seed. ABA is principally synthesized in the endosperm tissue of seeds with coat-imposed 

dormancy; specific transporters then export ABA from the endosperm into the embryo. GA is created by the embryo 

in cereal seeds during germination, and its arrival in the aleurone layer of the endosperm triggers the breakdown and 

mobilization of stored endospermic carbon reserves. The first observable signals that a seed has transitioned to 

germination are metabolic activation, vacuolization and reserve mobilization of endosperm cells. Following these 

processes, embryo cells expand, causing testa rupture, endosperm rupture and radicle emergence [26]. 
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In this examination, desert species were partitioned into two gatherings dependent on their versatile 

strategies for seed germination in inconsistent precipitation: 1) speedy germination all through a wide scope of 

diurnal temperatures, and 2) torpidity as well as extensive seeds to postpone seed germination briefly. Fast 

germination is a typical and significant methodology in seeds from dry zone species, permitting seeds to exploit 

infrequent precipitation. M pyramidata, A rhagodioides, and H tephrosperma are three seed species that have 

incredibly improved germination at colder temperatures and thus keep away from germination when dissipation 

rates are most elevated. Germination concealment at high temperatures is estimated as a basic methodology for 

seeds with lethargy or life span in this examination [22]. The relationship between seed weight, undeveloped 

organism type and germination rate was likewise found in this examination. Seed mass was additionally random to 

seed totality and life expectancy. During the germination examinations, it was found that taking on a bigger number 

of local species from comparative bioregions permitted analysts to more readily comprehend the job of seed 

structure in germination conduct. 
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                                                 CONCLUSIONS 

For photosynthetic creatures, the evolution of the seed represents a watershed moment. Furthermore, 

desiccation maintains seed dormancy, the hormone abscisic acid becomes intended for progression. Seed survival 

and growth in arid zones are aided by discussions on seed shape, physiology and germination behavior. Most of the 

species exhibit speedy propagation showing a varied choice of daily temperatures, frequently resulting in large 

numbers of seed, allowing these species to reap the benefits of rain that falls throughout the year. In a few species 

that prefer to avoid unfavourable conditions, seed dormancy also inhibits germination. In this study, high seed 

lifespan was observed in most species after ex-situ ageing. Although, for a dehydrated seed, seed dormancy is 

considered a strong persistence strategy. In desert habitats with spontaneous rainfall, rapid germination and high 

seed production rates are crucial for deciphering population dynamics. In such instances, the advantages of early 

germination may outweigh the disadvantages of late germination. The biology of seed dormancy and the seed 

maturity condition of the species of interest are important in understanding the problems connected with seed 

germination that limit successful seedling generation [24]. Early seedling growth is supported during and after 

germination by catabolism of stored reserves (proteins, lipids, or starch) collected during seed maturation, allowing 

cell morphogenesis, chloroplast formation, and root growth to continue until photo-auxotrophic growth can restart 

[25]. 
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