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ABSTRACT

Received 23.03.2019; accepted 02.07.2019; published online 20.08.2019.

The present study is carried out to compare tolerance levels towards salinity of three varieties
of the plant Phaseolus vulgaris L. (Fabales Fabaceae): Cocorose, Eldjadida and Tadalaghte
(a Saharan variety harvested from the area of Béchar in the south of Algeria) during germi-
nation. The tolerance levels are estimated by percentage of germinated seeds as well as of
the length of roots (in cm), during a period of eight days. Preliminary results show that the
germination is maximal in the distilled water and decreases with the increase of the salt con-
centration of the environment. It is non-existant at 300 meq of NaCl in all the varieties. The
increase of the salt concentration delays the germination and reduces percentage of germinated
seeds. The response of the seeds of P. vulgaris towards the saline stress varies depending on
time and salt concentration. The effect of NaCl on germination varies also depending on the
variety. It was found that the variety Tadalaghte shows a good tolerance towards salinity better
than Eldjadida and Cocorose. The latter is the most sensitive variety.   

INTRODUCTION

The common bean, Phaseolus vulgaris L. (Fa-
bales Fabaceae), is the most consumed species in the
world. It is a source of food and energy and it takes
the first place of consumed leguminous plants in
front of the pea, the chickpea, the Black-eyed pea
and the broad bean. In 2006, the world production
of bean rose to 28.6 million metric tons, of which
19.6 million metric tons of dry beans (68%), 6.04
million metric tons of fresh beans (22%), and 2.6
million metric tons of green beans (9%). In 2002,
these total numbers were respectively 25.7, 18.3, 1.7
million metric tons (F.A.O., 2006).

Between 1961 and 2006, the total production of
bean has doubled from 14.4 to 28.6 million metric
tons (F.A.O., 2006). 

In Algeria, the leguminous plants are an impor-
tant food, after cereals, but its production is still
weak, and often our country resorts to the importa-
tion of this product. The cost of leguminous plants
importation comes to 355 million dollars (Azouz,
2009).

This weak agricultural production justifies itself
mainly by the persistence of abiotic constraints.
“Abiotic stress” is a general term that includes nu-
merous constraints such as the heat, the cold, the
dryness, the excess of light, the UV-B radiation, the
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Seeds were disinfected using hypochlorite
sodium solution at 0.5% during 5 minutes then
were rinsed with distilled water several times. 

In order to determine the harmful effects of
salinity on germination of the bean seeds, a germi-
nation test was carried out under different concen-
trations of sodium chloride.

Seeds of every variety, borlotti variety (Co-
corose), black variety (Eldjadida), and the local va-
riety (Tadalaghte) were put to germinate in knead
boxes (25 seeds in each box) upholstered with a
double layer of sterilized filter and with 25 ml of
distilled water and 25 ml of saline solution (50meq,
150meq, 300meq). Boxes were arranged in an in-
cubator at hold a temperature of 25 ±1°C.

Knead boxes were watered every 2 days to keep
seeds always soaked in solution.

RESULTS 

The figure 1 shows variations of germination ki-
netics in the Cocorose variety (borlotti bean) put
under stress of salinity in different concentrations of
NaCl saline solution (50 meq, 150 meq and 300
meq) during 24 hours, 48 hours, 72 hours and 8 days.
We have noticed that the appearance of the radicle
was only after 72 hours for sample seeds and those
which had received 50 meq of saline concentration.
While in 150 meq germination was almost on the
eighth day, it did not occur with seeds treated with
the concentration of 300 meq.

The percentage of the germinated seeds, during
8 days, was 30% for samples against 22%, with 50
meq of NaCl, 6% with 150 meq of NaCl and 0%
with 300 meq concentration.

Study of the germination test of Cocorose variety,
expressed in percentage of geminated seeds (Fig. 2),
shows a negative correlation between the percentage
of germinated seeds and the degree of salinity. 

Figure 3 shows variations of the germination in
Eldjadida variety (black bean). We observe the ap-
pearance of radicle after 48 hours for sample seeds
and seeds treated with 50 meq with a weak increase
for sample seeds (1.27 cm against 0.55 cm).

In seeds treated with 150 meq of NaCl, the ger-
mination began only 72 hours after, while seeds
treated with 300 meq do not develop even 8 days
after. Generally, germination decreases with the in-
crease of salinity in this variety. 

water excess, the salinity, the harmful practices, the
exposure to ozone and the osmotic impact; the
arable soils subject to abiotic stress are estimated at
90% (Dita et al., 2006).

In arid and semi-arid regions, the soil salinity
oppose the plants development (Lauchli & Eptein,
1990; Higazy et al., 1995; Abuelgasima &
Ammad, 2019) and it is a threat to the diet balance
(Kinet et al., 1998). Current data in the Mediter-
ranean basin show 16 million hectares of salted
soils of which 3.2 million are in Algeria (Hamdy,
1999, 2005).

In these soils, certain species are threatened to
disappear (Chamard, 1993; James et al., 2003), while
others show adaptation mechanisms (Batanouny,
1993, 2001) expressed by modifications in the cel-
lular metabolism (Hare & Cress, 1997; Krasensky
and al., 2012). In fact, in salted environments, plants
adjust osmotically their cellular contents (Goldhirs
et al., 1990). Proline accumulation is one of the most
frequent adaptive strategies (Belkhodja & Benkablia,
2000; Ashraf & McNeilly, 2004; Bennabi, 2005;
Boukraa, 2008; Bennabi, 2017).

Only the helophyte plants, such as Salicornia,
blossom on a soil rich in salts. Most of the grown
plants belong to species that are sensitive to salinity
(Levigneron et al., 1995; Flowers et al., 2010).

The common bean, Phaseolus vulgaris L. (Fa-
bales Fabaceae), is extremely sensitive to salinity
and it was valued that about 5 to 30% of bean pro-
duction zones are affected by the salinity of the soil
(CIAT, 1992; Gama et al., 2007).

The salinity of the soil can inhibit the growth
and the yield of the bean because of an ionic toxic-
ity and for a decrease of the hydric potential of the
plant (Ashraf, 1997; Ahmad et al., 2012).

The present study aims at assessing the effect of
the saline stress on the germination of three vari-
eties of P. vulgaris (Cocorose, Eldjadida and
Tadalaghte, a Saharan variety harvested from the
area of Béchar in the south of Algeria), in order to
determine the most resistant variety to salinity. 

MATERIAL AND METHODS

For the germination, the tests were carried out
on three varieties of the bean, P. vulgaris: borlotti
(Cocorose), black (Eldjadida) and Tadalaghte (Sa-
haran variety). 
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Figure 1. Variations of germination expressed in length of radicle in (cm) in Cocorose variety (borlotti bean) put under stress
of salinity. Figure 2. Variations of germination expressed in percentage (%) of germinated seeds in the cocorose variety
(borlotti variety) put under stress of salinity. Figure 3. Variations of germination expressed in length of radicle in (cm) in
Eldjadida variety (black bean) put under stress of salinity, according to time. Figure 4. Variations of germination expressed
in percentage (%) of germinated seeds in Eldjadida variety (black bean) put under stress of salinity.



According to the figure 4, we can notice that per-
centages of germinated seeds in Eldjadida variety
are similar for sample seeds and seeds treated with
50 meq of NaCl, with a weak alternation after 24
hours and 72 hours. On the other hand, in seeds
soaked in a 150 meq saline solution, germination
was only after 72 hours and with a reduced percent-
age comparing to sample seeds. This percentage re-
mains the same 8 days after. In seeds treated with
300 meq, we have no germinationt even 8 days after. 

Figure 5 indicates that there is a difference in
Tadalaghte variety (Saharan bean) compared to the
two previous varieties. We have noticed that the
length of radicle is almost the same in the sample
seeds and those treated with 50 and 150 meq of
NaCl, after 48 hours and 72 hours. The effect of the
saline stress appears only 8 days after. Moreover,
we have noticed that the treatment of seeds with
300 meq, shows the appearance of the radicle after
8 days, contrary to the two previous varieties where
we have recorded no trace of germination in the
same days.   

Figure 6 shows that the percentage of germi-
nated seeds in Tadalaghte variety is much higher
than the percentage of germinated seeds of the two
previous varieties, whatever the saline treatment is
(sample, 50, 150 meq, and 300 meq).

DISCUSSION AND CONCLUSIONS

Results of the germination test applied on three
varieties of P. vulgaris show there is a reduction in
the germination rate with the increase of the saline
concentration compared to the sample seeds, accord-
ing to time. We can deduce that there is a negative
correlation between the germination and the saline
stress in this species. By comparing results of the
three varieties, we can notice that the percentage of
the germinated seeds is very raised in the Tadalaghte
variety (Saharan bean) compared to Eldjadida variety
(black bean) and Cocorose variety (borlotti bean).  

We can notice that Tadalaghte variety is more
adapted to salinity than the two other varieties, in

BENNABI FARID ET ALII210

Figure 5. Variations of germination expressed in length of the radicle in (cm) in Tadalaghte variety (Saharan variety) put
under stress of salinity. Figure 6. Variations of germination expressed in percentage (%) of germinated seeds in Tadalaghte
variety (Saharan bean) put under stress of salinity.



the germination phase (see also Debez et al., 2001;
Maillard, 2001; Boulghalagh et al., 2006; Chang et
al., 2010).

According to Prado et al. (2000), Ashraf
(2008), and Hannachi et al. (2018), the reduction
in the germination rate must be due to a developed
osmotic dormancy process, under the stress con-
ditions. Also, the conversion of carbohydrates to
soluble sugars playing the role of osmotic regula-
tion in the embryonic cells in the germination
phase is inhibited (Botia et al., 1998; Rosa et al.,
2009; Wang et al., 2013). This late would be due
to the deterioration of enzymes and hormones in
these seeds (Botia et al., 1998; Dkhil & Denden,
2010; Fernández, 2016). There could also be dif-
ficulties with the hydration of seeds as a result of
a high osmotic potential (Gill et al., 2003). The re-
duction in the osmotic potential of the soil solution
reducte  the enzymatic activities and favors a
strong absorption of Na+ compared to K+ (Adel
& Bader, 2002; El-Sayed et al., 2013; Chen et al.,
2015).  
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