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1. INTRODUCTION 

Germination is the growth of a plant contained within a seed; it results in the formation of the 

seedling, it is also the process of reactivation of metabolic machinery of the seed resulting into the 

emergence of radicle and plumule. The seed of a vascular plant is a small package produced in a fruit 

or cone after the union of male and female reproductive cells. All fully developed seeds contain an 

embryo and, in most plant species some store of food reserves, wrapped in a seed coat. Some plants 

produce varying numbers of seeds that lack embryos; these are called empty seeds. Dormant seeds are 

ripe seeds that do not germinate because they are subject to external environmental conditions that 

prevent the initiation of metabolic process and cell growth. Under proper conditions, the seed begins 

to germinate and the embryonic tissues resume growth, developing towards a seedling
[1]

. 

Seed germination depends on both internal and external conditions. The most important external 

factor is light or darkness. Light or darkness can be an environmental trigger for germination and is a 

type of physiological dormancy. Most seeds are not affected by light or darkness, but many seeds, 

including species found in forest settings, will not germinate until an opening in the canopy allows 

sufficient light for growth of the seedling
[2]

.  

High salinity is a common abiotic stress factor that seriously affects crop production like mung beanin 

some parts of the world, particularly in arid and semi-arid regions
[3]

. Germination is one of the most 

critical periods for a plant subjected to salinity. Salt stress has been shown to decrease the germination 

percentage and germination rate of some plants
[4]

. Soil salinity may influence the germination of seeds 

either by creating an osmotic potential external to the seed preventing water uptake, or the toxic 

effects of Na
+
 and Cl

-
 ions on germinating seed

[5]
. Salt and osmotic stresses are responsible for both 

inhibition or delayed seed germination and seedling establishment
[6]

. Seed germination, seedling 
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of salt on themedium with any source of sunlight had a better growth of germination rather than those seeds 
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of salt in the dark and light condition still had a low germination,meanwhile those seeds were placed on the 
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emergence and early survival are particularly sensitive to substrate salinity
[7]

. Salt stress affects 

germination percentage, germination rate and seedling growth in different ways depending on plant 

species
[8]

. Germination and seedling growth are reduced in saline soils with varying responses for 

species and cultivars
[9]

. Mung bean was determined to be moderately salt sensitive relative to other 

species
[10]

. Against these stresses, plants adapt themselves by different mechanisms including change 

in morphological and developmental pattern as well as physiological and biochemical responses
[11]

.  

2. RESEARCH METHOD 

2.1. Location, Time, and Sample of the Study 

This study was conducted in the Experimental Greenhouse of Faculty of Mathematic and Natural 

Sciences, The State University of Medan on October 2015 for five days (approximately 120 hours). 

The samples were mung beans(Vigna radiataL.), where the first sample was placed on the medium 

with any direct sunlight, the second one was placed on the medium without any sunlight (in the dark) 

and the third one was placed on the medium with less sunlight. 

2.2. Materials and Devices 

This experiment required 60 plastic scuttles, 1.000 gram of cotton, 3 nippers, 15 of 500 ml measuring 

glass and 60 sheets of labelling paper. It also required 60 seeds of mung bean(Vigna radiataL.), 500 

gram of salt (NaCl) and 2.500 ml of water 

2.3. Research Procedure 

First of all, the seeds of mung beanswere selected and gathered from the local market. The healthy 

seeds were subsequently sorted and soaked in the water for an hour. Cotton was placed over the 

scuttle as the medium of germination. We prepared 60 scuttles. Those seedswere then placed over the 

scuttle, and each of five mung beans’ seeds were placed over the scuttle. For every treatment of this 

research was taken into four scuttles. Subseuently, each scuttle was sprinkled with a teaspoon of water 

and salt, and it was conducted for five days. This observation was employed everyday by measuring 

the length of plant. The design of this research procedure was presented in Table 1. 

Table1. Research Procedure Design 

        Light 

Salinity 
Dark Less Light 

Light 

(Adequacy of Light) 

0 % ***** ***** ***** 

2.5 % ***** ***** ***** 

5% ***** ***** ***** 

7.5% ***** ***** ***** 

10% ***** ***** ***** 

Description : * = scuttle, each scuttle contains 5 (five) seeds of mung beans 

2.4. Data Collection Method 

The methods of data collection used the documentation and measurement.  

2.5. Data Analysis Technique 

The data analysis applied the description and quantitative technique. 

3. RESULTS AND DISCUSSION 

3.1. Results 

3.1.1. Seed Germination of Mung Bean with Direct Sunlight 

The result of observation for the seed germination process with the source of direct sunlight was 

presented in Table 2 and Fig. 1. 

Table2. The Result of Observation for the Seed Germination Process with Direct Sunlight 

Treatment of Saline 

Water (%) 

The Germination Process with Direct Sunlight (cm) 

Day 1 Day 2 Day 3 Day 4 Day 5 

0% 0.5 3.4 5.6 6.4 7.2 

2.5% - - - - - 

5% - - - - - 

7.5% -  - - - - 

10% - - - - - 
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Fig.1. Seed Germination of Mung Bean with Direct Sunlight 

The seeds were given to 0% of saline water started to the first day of observation had been visibly 

seen the signs of germination. On the first day of observation, the seed coat of mung bean ruptured, 

even the root has grown. The length addition of plant occurred from day to day until the end of the 

observation. On the third day, a little greenish leaf was apparently seen. The size of leaf grew well in 

width on the fifth day and the colour of leaf became so green. The observation of seeds which were 

given to 2,5% of saline water has not shown the signs of germination. The signs of germination 

appeared on the second day from the most of the mung beans’ seeds. On the second day, the seed coat 

began to rupture but the root did not come up until the last day. The seeds which were given to 5% of 

saline water on the first day to the second day did not obviously appear the signs of germination. 

However, on the third day the seed coat ruptured but the root disappeared. Until the last day of the 

observation, there were no roots visibly seen and observed. Theseeds which were given to 10% of 

saline water started to the first day until the end of the observation showed no signs of germination 

process occurred.  

3.1.2. Seed Germination of Mung Bean with Less Sunlight 

The result of observation for the seed germination process with less sunlightwas presented in Table 3 

and Fig. 2.  

Table3.The Result of Observation for the Seed Germination Process with Less Sunlight 

Treatment of 

Saline Water(%) 

The Germination Process with Less Sunlight (cm) 

Day1 Day2 Day 3 Day4 Day5 

0% 1.41 2.50 2.62 4.05 9.11 

2.5% - - - - - 

5% - - - - - 

7.5% - - - - - 

10% - - - - - 

 

Fig. 2. Seed Germination of Mung Beanwith Less Sunlight 
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The observation was conducted for five days. The observation on the first day has started after one 

day of treatment. Mung beans which were placed on the scuttle with 0% of saline water (control) had 

occurred the significant change that it started to grow on the first day to the last day of the 

observation, the leaf and stem of mung bean had also grown very well. The color of stem was quite 

greenish as well as the leaf in case of the circumstance of those samples. Those seeds were located in 

the open area, however the seeds obtained lighting from LED. 

On the scuttle of seeds which were treated to the concentration of 2.5%, 5%, 7.5%and 10% of saline 

water had no any significant growth, the roots did not grow well until the end of the observation. 

There were only seeds became much bigger that indicates the saline water came into the seeds 

(imbibe) and most of the seed coats turned out into brown.  

3.1.3. Seed Germination of Mung Bean without Sunlight (In the Dark) 

The result of observation for the seed germination process without the source of sunlightwas 

presented in Table 4 and Fig. 3.  

Table4. The Result of Observation for the Seed Germination Process without Sunlight (In the Dark) 

Treatment of Saline 

Water (%) 

The Germination Process without Sunlight (cm) 

Day 1 Day 2 Day 3 Day 4 Day 5 

0% 0.9 2.8 53 7.5 10.8 

2.5% - - 0.3 0.8 1.2 

5% - - - - - 

7.5% - - - - - 

10% - - - - - 

 

Fig. 3. Seed Germination of Mung Bean without Sunlight (In the Dark) 

The seeds which were given to 0% of saline water started from the first day of observation, it had 

been obviously seen the signs of germination. On the first day of observation the seed coat had 

ruptured, even some rootshad grown well. The length addition of plant had occurred from day to day 

until the end of observation. Eventhough there were several mung beans’ seeds inhibited of their 

growth. This was assumed due to internal factor of those seeds. 

The seeds which were treated to 2.5% of saline water on the first day has not shown the signs of 

germination. The signs of germination appeared on the second day to the mostly seeds of mung beans. 

On the second day, the seed coat had ruptured as well as the root grown quite well. Eventhough most 

of the seeds did not germinate until the end of the observation. Its growth was too low and totally 

different than the mung beans’ seeds which were given to only 0% of saline water.  

The seeds which were treated to 5% of saline water on the first day to the second day had not been 

seen visibly the signs of germination. However, on the third day they had been visualized the rupture 

of the seed coat yet the root disappeared. Until the last day of any observation there were no roots had 

shown. On the last day of observation the seeds were infected by fungus so that it was rotten.  

The seeds which were treated to 10% of saline water started from the first day until the end of the day 

had not been seen any signs of germination process. On the third day of observation, it was seen 

obviously the fungus, more and fungi contaminated the samples and lead to the decay of seeds.  
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4. DISCUSSION 

The observation was employed to mung beans’ seeds for five days over three different treatment of 

those samples. Those conditions were placed in the dark place (without any sunlight), inside the room 

(less sunlight), and in the light place (with any direct sunlight). 

The main effect of salinity or salt tolerance is the decrease of growth and crop production that cause 

the failure in crops. In the saline condition, growth as well as development of plants is inhibited 

because of the excess accumulation of Na
+
 and Cl

-
 ions in the cytoplasm, that cause the metabolic 

changes in the cell. The enzymatic activity is inhibited due to salt stress. Those conditions have also 

caused the partial dehydration of the cell and the loss of cell turgidity because of the decrease of water 

potential in the cell. The excess of Na
+
 and Cl

-
outside of the cell has also influenced the nitrogen 

assimilation that is an important ion for the growth in plants
[12]

.  

According to Simbolon (2013) the accumulation of salt inhibits the imbibition process due to the 

osmotic effects avoided the seed does imbibe and absorb the water from soil so that it is difficult to 

break the dormancy period and seed is also hardly to germinate. This is in accordance with the 

literature by Slinger and Tenison (2005) in Simbolon (2013) stated the salinity in certain quantity will 

have a big impact for the growth in plants. Salinity can also influence the growth in plants in three 

different ways: salt stress can force the osmotic effect off to avoid plants in water uptake from soil, 

certain ions can cause the toxicity in plants, for instance the concentration of higher Cl
-
 in irrigation 

water can cause the leaf surface will be burned, particularly in application of water to leaf, and the 

effect of certain soil that influence the growth in plants
[13]

.  

Salt stress declined the germination and also delayed the emergence of seeds in Vigna radiata(L). It is 

also assumed that in addition to toxic effects of certain ions, higher concentration of salt reduces the 

water potential in the medium which hinders water absorption by germinating seeds and thus reduces 

germination
[14]

. It appears that a decrease in germination is related to salinity induced disturbance of 

metabolic process leading to increase in phenolic compounds
[15]

. It is assumed that germination rate 

and the final seed germination decrease with the decrease of the water movement into the seeds 

during imbibitions
[16]

. Salinity stress can affect seed germination through osmotic effects
[17]

. Salt 

induced inhibition of seed germination could be attributed to osmotic stress or to specific ion 

toxicity
[18]

. Germination percentage also significantly decreased as the level of salinity of the medium 

increased
[19,20]

. These results are similar in line with Jeannette et al
[21]

. They found that the mean time 

to germination of almost all Vigna species increased with the addition of NaCl and this increase was 

greater in higher concentration as compared to low concentration.  

The root and shoot lengths are the most important parameters for salt stress because roots are in direct 

contact with soil and absorb water from soil and shoot supply it to the rest of the plant. For this 

reason, root and shoot length provides an important clue to the response of plants to salt stress
[22]

. Salt 

stress inhibited the seedling growth (root and shoot length, fresh root and shoot weight) but root 

length was more affected then shoots length. Inhibition of plant growth by salinity may be due to the 

inhibitory effect of ions. The reduction in root and shoot development may be due to toxic effects of 

the NaCl used as well as unbalanced nutrient uptake by the seedlings. It may be due to the ability of 

the root system to control entry of ions to the shoot is of crucial importance to plant survival in the 

presence of NaCl
[23]

. High salinity may inhibit root and shoot elongation due to slowing down the 

water uptake by the plant
[24]

 may be another reason for this decrease. Neumann indicated that salinity 

can rapidly inhibit root growth and hence capacity of water uptake and essential mineral nutrition 

from soil. Salt stress inhibited the growth of root more than shoot in Vigna radiata(L). Demir and 

Arif
[25]

also obtained similar results. They observed that the root growth of safflower was more 

adversely affected compared to shoot growth by salinity. Our results were also similar with the 

findings of Hussain and Rehman
[26,27]

. They found that the roots of seedlings were more sensitive than 

the shoots. It has been reported that the plants had the reduction in their fresh weights because of the 

proportional incerase in Na
+
 concentration, which could imply that an ionic effect was being 

manifested. However, one could argue that because dry weights were not much affected compared to 

the fresh weights, growth reduction would be attributable to osmotic effects. Similar kind of result 

was observed by Jeannette et al. that faster rate of germinationallowed the emerging seedlings to 

accumulate more biomass relative to the control but conversely, total fresh weight of root and shoot of 

cultivated accessions was significantly reduced with increased salt stress.  
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Beside the salinity or salt stress, light also influence the growth of mung bean. The mung beans’ seeds 

which were placed on the medium without the source of sunlight (in the dark) has the germination 

velocity in greater as compared to the seeds were placed on the medium with less light and with the 

source of sunlight. The seeds which were treated in the non direct sunlight ranks the second place 

right after the seeds were treated in the dark place in case of growing fast speed. And seeds which 

were treated in the light place grew the slowest as compared to others. This is in line with the theory 

mentioned that the growth in plants was influenced by auxin (growth plant regulator). Auxin could 

not work (damaged) if it was affected by sunlight. Thereby seeds which are situated on the direct 

sunlight grow slowly, seeds which are situated on the dark place grew faster, meanwhile the seeds 

which are situated on the non direct sunlight will be luffed to the source of light. This happens due to 

the part of the plants which are not affected by sunlight will grow much faster than the ones which are 

affected by sunlight as well. In result, plant grows luffed to the source of sunlight comes into. 

Sunlight is very important for the process of photosynthesis to many plants but another effect of this 

sunlight is to suppress the growth of plant cell. Growth which is affected by sunlight will be shorter in 

length rather than those plants grew in the dark place. This event is called ethiolation. The dark 

condition also trigger the auxin production. Auxin is one of the plant growth regulators mostly found 

in meristematic cells, such as on the tip of root as well shoot tips. Therefore plants will be more rapid 

growing. Auxin production will be inhibited in the plants that is frequently in lights
[28]

.  
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