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Abstract       In particular concentrations sodium chloride ions may induce 
different stress levels thus manifesting negative effects on  germination 
potential of White clover seeds.The experiment took place in controled 
conditions (constant temperature of 24

o
C, 16/8 hours photoperiod), using 

white clover seeds. Saline stress was induced using saline solution with the 
following concentration: V1 – 3g/l respectively V2 – 5g/l compared to control 
variant V0 – distilled water. The study was conducted in 8 days and during the 
time the seeds were monitored  daily with the purpose to determine the 
following germination indices:  germinative capacity, germination rate, 
germination index, germinative energy.After the experiment was concluded it 
has been found that the seeds present an average  tolerance to saline stress 
mentioning that on a long period the white clover seeds can develop a high 
tolerance to NaCl solution.   
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During their life cicle, all plants are exposed to multiple 

stress factors.Each plant will have a different response, 

depending on species and the stress soruce. [4] 

Salinity is a major abiotic stress limiting growth and 

productivity of plants in many areas of the world due to 

increasing use of poor quality of water for irrigation and 

soil salinization. Plant adaptation or tolerance to salinity 

stress involves complex physiological traits, metabolic 

pathways, and molecular or gene networks. [1] 

High concentrations of salt in the soil reduces crops from 

numerous plant species harvested in the entire world.The 

salinization problem grows  mostly because of the 

inapropriate agricultural practices.Irrigated  lands are 

highly exposed to risks, aproximately one third of these 

lands are significantly affected by salinity. [4] 

Salinty appoints the salt content of a solution, of water, 

or  of a soil.It is expressed quantitatively as mass 

concentration and mass percentage and its usually 

expressed in grams per liters (g/l) or in grams per mille 

(‰). [4] 

Salinity is one of the main factors which induces a 

significantly drop in crop yields in many parts of the 

world especially in arid and semiarid zones. [5] 

On a global scale more than 300 million hectares of 

arable lands are degraded by the phenomenon and  

Romania has more than 400 thousand hectares of arable 

lands affected by salinization and about 1 million 

hectares of  land which present potential salinity 

conditions.For these lands to be used in agriculture 

desalination technologies must be applied consisting in a 

washing – draining soil system which involves high costs 

due to water consumption (approximately 10 to 30 

thousand cubic meters of water/hectare), energy and 

technical personnel needed to apply the washes and to 

control soil’s salinity. [3] 

In order to avoid these high costs related to  soil 

desalination technologies, tolerant plants to salinity stress 

were used in agriculture such as: sugar beet, millet or 

barley.White clover is also a saline tolerant plant and is 

grown as forage presenting many advantages from this 

point of view (productive and nutritious for herbivores, 

enriches the soil with nitrogen, grows in areas where 

other crops fail to grow). [7] 

In nature, the plant is often found in humid places but 

with enough light. Sometimes the white clover can be 

found in places where tall herbaceous plants do not grow, 

becoming a dominant plant in that area. The white clover 

can grow on almost any kind of soil, even on salty soil, 

growing from plains to alpine areas, at altitudes above 

2,000 meters. White clover was introduced as a forage 

crop, presenting many advantages from this point of view 

(is productive and nutritious for herbivores animals, 

enriches the soil with nitrogen, grows in areas where 

other crops fail to grow) .In some countries from Western 

Europe, young leaves and young white clovers are used 
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in human nutrition in the form of salads or cooked like 

spinach leaves. [7] 

Trifoulium repens is used in therapeutic purposes aswell, 

especially the flowers that are growing spontaneously in 

places which are not polluted. From these dried white 

clover flowers, tea can be prepared which helps against 

stomach aches. The plant can also be used against 

leukorrhoea, asthma, kidney diseases, cramps and 

different types of colds. [8] 

 

Materials and Methods 
 

The objectives of this research were knowledge and 

understanding the germination mechanisms influenced 

by sodium chloride upon white clover seeds (Trifolium 

repens).The seeds were subjected to salt stress in 

different concentrations (3g/l and 5g/l) in order to 

determinate the following physiological indices: 

germinative capacity, germination rate, germination 

index, germinative energy. 

 

Biological Materials Used 

 
In this study were used white clover seeds that were kept 

at a room temperature of 20-21
o
C. Trifolium repens 

(white or Dutch clover) is a perennial herb, belongs to 

legume family (Leguminosae Juss.), spread extensively 

by stolons and seeds. The species is cultivated worldwide 

and was naturalized in many countries inmeadows, yards, 

gardens, along roads and streets etc.,especially in 

temperate regions. [2]  
                                                                                                                                      

Research Methods Used 

 
The purpose of this experiment was to determine the 

following physiological indices: germinative capacity, 

germination rate, germination index, germinative energy 

under the influence of saline stress.For the measurements 

to be made the seeds were subjucated to saline stress in 

different concentrations as follows: 

V0 – distilled water (control) 

V1 – 3 g/l NaCl solution 

V2 – 5 g/l NaCl solution 

After subjecting the seeds to saline stress experimental 

variants V1 and V2  were compared to control variant V0 

in order to establish any differences regarding the 

influence of NaCl concentration on the physiological 

indices mentioned above. 

 

Results Obtained 

 
The experiment lasted for eight days, during this time 

daily measurements and observations were made and the 

seeds were watered with NaCl solution when was 

needed. In this experiment the following germination 

indices were determined as follows: 

 

 for the germinative capacity determination all 

germinated seeds were taken in consideration. 

 

 germination index (GI) calculated with the formula: 

GI = (8*n1)+(7*n2)+....+(1*n8) ,where: 

n1, n2, n3, n4, n5, n6, n7, n8 – number of germinated seeds 

in day 8, 7, 6, 5, 4, 3, 2, 1.

 

 

      

Experimental variants Germinative capacity (%) Germination index 

V0 77.5 ± 0.7 31 ± 8.48 

V1 67.5 ± 0.7 26 ± 2.82 

V2 65 ± 2.82 26 ± 1.41 
Fig.1.Germinative capacity and germination index for Trifolium repens after eight days 

 

During the study the seeds were monitored daily 

and as the chart shows, at the end of the experiment the 

NaCl solution afected the germinative capacity with a 

minimum of 65% of germinated seeds for V2 and the 

germination index with 418.5 (V2), compared with the 

control variant (V0) with a maximum of 77.5% 

germinative capacity respectively 526 germination index. 

 germination rate calculated with the following formula: 

∑GT1/T1+GT2/T2+....+GTn/Tn , where: 

GT – number of germinated seeds/day 

T – day 

 germinative energy (CVG) calculated with the formula: 

CVG = (N1+N2+....+Nx)/100 * (N1T1+N2T2+....+NxTx), 

where: 

N – number of germinated seeds in each day 

T – number of days from the beginning of germination 

corresponding to N.  
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Fig.2. Trifolium repens germination rate 

 

As the chart suggest the average germinated 

seeds/day for V1 and V2 is lower compared to control 

variant V0 due to saline solution concentration.On a short 

period of time the white clover seeds present an average 

tolerance to saline stress but if the concentration of NaCl 

rises the germination rate of the seeds decreases tending 

to 0. 

  

 

 
Fig.3. Trifolium repens germinative energy 

 

V1 experimental variant present an average tolerance to 

saline stress compared to control variant V0 mentioning 

that the seeds could develop  saline tolerance if they are 

subjected to saline stress for a longer period of time.As 

Fig.3 shows the germinative energy of the V2 control 

variant its almost at the same level with the control 

variant even if it was subjected to the higher 

concentration of saline solution during the experiment. 

 

 



 
 

147 

Conclusions 

 
At the end of the experiment it has been shown that the 

white clover seeds subjected to saline stress with the 

following concentrations of 3g/l and 5g/l, present an 

average to high tolerance to NaCl solution compared 

with the control variant but if the concentrations of NaCl 

solution grows the rate of germinated seeds tends to 

decrease to 0.On the other hand the seeds can develop a 

good tolerance to saline stress if they are subjected to a 

higher NaCl concentration for a longer period of time. 
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