
 

 

Citation: Neha Kainat et al (2021). Review on Biological Impact of Seed-Dispersal with an Integrative Approach by Animals on 

Plant Distributions, Biochemical Composition and Future Perspectives. Sch Bull, 7(4): 72-76. 

 

          72 

 
 

 
 

Scholars Bulletin 
Abbreviated Key Title: Sch Bull  

ISSN 2412-9771 (Print) |ISSN 2412-897X (Online) 

Scholars Middle East Publishers, Dubai, United Arab Emirates 

Journal homepage: https://saudijournals.com  
 

           Subject Category: Biology 
 

Review on Biological Impact of Seed-Dispersal with an Integrative 

Approach by Animals on Plant Distributions, Biochemical Composition 

and Future Perspectives 
Neha Kainat

1
, Muhammad Umair Dildar

1*
, Muhammad Waqas Abbas

1
, Haseeb Arshad

2
, Muhammad Izhar

3
, Talat 

Sabtain
4
, Muhammad Waqar Akram

5
 

 
1Department of, Plant Breeding and Genetics, University of agriculture Faisalabad, Pakistan 
2Department of Social Sciences, University of agriculture Faisalabad, Pakistan 
3Department of Zoology, Government College University, Faisalabad, Pakistan 
4Department of Zoology, Wildlife and Fisheries, University of Agriculture, Faisalabad, Pakistan 
5Department of Botany, Government Postgraduate College of Science, Samanabad, Faisalabad, Pakistan 
 

DOI: 10.36348/sb.2021.v07i04.001                                          | Received: 27.01.2021 | Accepted: 11.02.2021 | Published: 05.04.2021 
 

*Corresponding author: Muhammad Umair Dildar 

 

Abstract  
 

Most of the plants contain a variety of compounds that are principally active and work against the free radicals. Out of 

potentially active compounds in the medicinal plants, antioxidants are the most important of all the compounds. There 

are various flavonoids and antioxidants compounds that are actually possessing the chemical structure with the high 

stability. Seed biology is an intensive area of study, a reflection of the significance of seeds for several scientific areas. 

Animal mediated seed dispersal is important for sustaining biological diversity in forest ecosystems, particularly in the 

tropics. From an evolutionary perspective, the ability of plants to make seeds has conferred major selective advantages, 

accounting, in part, for the success of seed plants as the largest and most species rich group of land plants. It is important 

to remove the free radicals that are produced biochemically in the specific organ in order to keep as well as minimize the 

effects produced by the free radicals. The antioxidants possess certain properties that differentiated them to the other 

chemical compounds. Animals that are highly vagile are considered to be the most efficient at active dispersal. Highly 

vagile animals include many species of birds, bats, and large insects. Large aquatic animals are effective dispersers, and 

some terrestrial animals can disperse large distances on foot. Seed sensitivity to nitrate is affected by other environmental 

factors, such as light and after-ripening, and by genotypes. Biochemical eptides are the several types of the peptides that 

are found in the inner portion of the onions. These peptides are gamma-glutamyl-methionine, gamma-glutamyl-

isoleucine, gamma-glutamyl-leucine and gamma-glutamyl-valine.  
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INTRODUCTION 
Most plants contain a variety of compounds 

that are principally active and work against the free 

radicals [1]. Out of potentially active compounds in the 

medicinal plants, antioxidants are the most important of 

all the compounds. The power of the oxidizing to the 

oxidants greatly enhanced by the presence of a lot 

antioxidants which are most important and responsible 

for the scavenging the chemicals with high power of to 

convert them to the less or smaller substances that 

effectively removed from the body with no damage to 

the major parts of the body such as liver as well as 

kidneys [2, 3]. It is important to remove the free 

radicals that are produced biochemically in the specific 

organ in order to keep as well as minimize the effects 

produced by the free radicals. The antioxidants posses 

certain properties that differentiated them to the other 

chemical compounds [4].  

 

Seed sensitivity to nitrate is affected by other 

environmental factors, such as light and after-ripening, 

and by genotypes. Mode of nitrate action in seed 

germination has been well documented in Arabidopsis 

thaliana and the hedge mustard Sisymbrium officinale. 

In these species nitrate promotes seed germination 

independent of its assimilation by NR, suggesting that it 
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acts as a signal to stimulate germination. In 

Arabidopsis, maternally applied nitrate affects the 

degree of primary dormancy in both wild-type and 

mutants defective in NR. This indicates that nitrate acts 

not only during germination, but also during seed 

development to negatively regulate primary dormancy 

[5]. 

 

A wide range of nitrate transceptors in plants 

results from their evolution under varying nitrate 

availability. The molecular mechanisms of seed 

responses to environmental signals, such as light and 

temperature, have been well characterized Another 

signal, which is critical for seeds to sense surrounding 

environments for germination, is the soil components. 

Nitrate is a major signal in the soil environment for 

seeds to detect vegetation gaps and germinate in the 

desirable spots with the likelihood of successful 

seedling establishment [6, 7]. 

 

 
Fig-1:Shows the mecahnism of nitrate signaling affecting the seeds dispersal 

 

Consequences of Seed Dispersal in Plants and 

Animals 

Animals that are highly vagile are considered 

to be the most efficient at active dispersal. Highly 

vagile animals include many species of birds, bats, and 

large insects. The Monarch butterfly (Danaus 

plexippus) is a notable example of a highly vagile insect 

capable of flying hundreds to thousands of kilometers. 

Other animals, which cannot fly, are also considered 

highly vagile [8].  

 

Large aquatic animals are effective dispersers, 

and some terrestrial animals can disperse large 

distances on foot. As a result, highly vagile organisms 

have the greatest capacity for long-distance dispersal. 

Despite the intrinsic vagility of a species, the extent of 

dispersal is linked to restrictions imposed by the habitat. 

Flying animals are less affected by habitat changes 

because they can bypass barriers by flying over or 

around them [9].  

 

Snails disperse the small seeds of a very 

few plant species (e.g., Adoxa). Earthworms are more 

important as seed dispersers. Many intact fruits and 

seeds can serve as fish bait, those of Sonneratia, for 

example, for the catfish Arius maculatus. 

Certain Amazon River fishes react positively to the 

audible “explosions” of the ripe fruits of Eperua 

rubiginosa. Fossil evidence indicates that saurochory is 

very ancient. The giant Galapagos tortoise is important 

for the dispersal of local cacti and tomatoes [10, 11]. 

 

 
Fig-2: Shows different routes of of seed dispereal by 

animals 

 

Biochemical properties seedling dispersal 

There are various flavonoids compounds that 

are actually possessing the chemical structure with the 

high stability. The presence of these compounds in the 

inner as well as the outer portion of the medicinal plants 

significantly reduces the risks of the diseases such the 

cancer, diabetes and other diseases associated with the 

https://www.britannica.com/animal/snail
https://www.britannica.com/plant/plant
https://www.britannica.com/animal/earthworm
https://www.britannica.com/animal/fish
https://www.britannica.com/animal/catfish
https://www.britannica.com/place/Amazon-River
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metabolism. If any of the compound is lacking that 

makes the composition as well as the potential role in 

treating the diseases, then the activity of the specific 

compound also leads to the occurrence of the specific 

disease. These compounds are alliinase, peptides, 

saponins, sulphur compounds that make the actual 

composition of the onion. Sulphur compounds 

categorized on the basis of volatility. These are volatile 

sulphur compounds and others are non-volatile 

compounds. Flavonoids compounds that responsible for 

bioactivities against the various diseases such cancer, 

diabetes and liver diseases. There are the three main 

types of flavonoids such as kaempferol, quercetin and 

anthocyanins [12-14].  

 

Table-1: General chemical composition of the 

seedling plant 

Parameter Approx. value 

Biomolecules g/100g seedling plant  

Lipids 0.6 

Proteins 1.6 

Carbohydrates 12 

Elements mg/100g seedling plant 

Calcium 550 

Potassium 100 

Phosphorus 450 

Sodium 50 

Magnesium 100 

Iron 3 

Aluminium 1 

Vitamins mg/100g seedling plant 

Thiamin 0.5 

Nicotinic acid 0.6 

Vitamins µg /100g seedling plant 

Folic acid 15 

Retinol 20 

Biotin 0.8 

 

Alliinase is the major type of the protein that is 

found in the inner as well as the outer portion of the 

onions. Its main functions to carry the reactions 

between the cysteine and alliin to give the allicin that is 

important to give the special properties to the onions 

such as smell as well as tears. This type of the protein 

bears the molecular weight 50 kDa. The tears due to the 

onions majorly associated with the alliinase [15].  

 

Nature of Biochemical Peptides  

Peptides are the several types of the peptides 

that are found in the inner portion of the onions. These 

peptides are involved mainly in the storage of the inner 

components of the onions that are usually the food part 

of the onions such as gamma-glutamyl-methionine, 

gamma-glutamyl-isoleucine, gamma-glutamyl-leucine 

and gamma-glutamyl-valine. The blood that was under 

investigation optimize by placing them in incubator for 

about forty minutes at temperature 37ºC that was 

maintained the temperature of blood. Blood samples 

were taken from the healthy individuals. When the 

process of incubation occurs at certain conditions, then 

blood was undergo a change called clot formation that 

was happens in the centrifuge tubes. These tubes were 

properly filled and put into the strand with right 

position. All precautionary measures were made during 

this experiment. When the incubation started after 30 

minutes, then clot formation occurred and principally 

optimized. Clots formed in the samples of blood in the 

micro centrifuge tubes. Serum was removed and clot 

will be weighed systematically and calculated in the 

form of percentage [16-18]. 

 

Sulphur compounds are categorized on the 

basis of element at the specific position of the particular 

amino acid. The first amino is the cysteine that possess 

the sulphur at the end of the chain and second of the 

amino acid is the methionine. These amino acids also 

reduce the potential risks of the diseases associated with 

the metabolism. If there is lack of this element in the 

form sulphur at the specific position, then ultimately 

amino acids fails to give its function in the body and 

excess of these amino acids leads to the toxicity [19, 

20].  

 

Volatile sulphur and other related compound 

are included in the compounds that possess the property 

of the volatility. These are the methionine as well as the 

cysteine. These amino acids in inner portion of the 

onions catalyzed the reactions of the volatility. If there 

are the high concentrations of the theses amino acids, 

there is the increases of the volatility of the compounds 

present in the onions [21].  

 

Radical scavenging activity of onion extracts 

actually measure relative to the DPPH radical. The 

scavenging activity measure when there reduce in the 

absorbance of extract samples in relationship with 

standard solution of DPPH. Inhibition of the DPPH free 

radical finally evaluated in the form of percentage [22, 

23]. DPPH solutions are uses to find out the inhibition 

activity in this experiment that was calculated as given 

formula below and explained in later paragraph. 

I(%) = 100 × (A blank - A sample/ A blank) 

 

I(%) stands percentage inhibition of the 

chemical compound of DPPH free radical. A blank is 

represented to the absorbance of the control mixture and 

no chemical compound added or excluding from it. In 

this equation, A sample is represented to the absorbance 

of the chemical compound under investigation or test 

compound. The scavenging activity was determined in 

the form of percentage in the above formula explained 

in equation. 
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Fig-3: Shows the difftrent steps of moelcular decetion of seed antoxidants activity 

 

Non-volatile compounds 

Non-volatile are the several compounds that 

have no property of volatility. These compounds 

possess the sulphur with especially attached with the 

thio group compounds to form the thiosulphides 

monothiosulphides [24-27]. If there the high 

concentrations of the these thiosulphides that also 

causes the severe type of the damage to the different 

organs such the liver as well as kidney also damage due 

to high level of the sulphur. The important steps kept 

important that blood was stored by supplying the proper 

temperature [28, 29].  

 

CONCLUSION 
Seed biology is an intensive area of study, a 

reflection of the significance of seeds for several 

scientific areas. From an evolutionary perspective, the 

ability of plants to make seeds has conferred major 

selective advantages, accounting, in part, for the success 

of seed plants as the largest and most species‐ rich 

group of land plants. Animal‐ mediated seed dispersal 

is important for sustaining biological diversity in forest 

ecosystems, particularly in the tropics.  
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