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ABSTRACT
Salinity is a widespread soil problem limiting productivity of oilseed crops worldwide
and soybean cultivars differ in their sensitivity to soil salinity. With this in mind, a pot
experiment was conducted at plant nutritional physiology laboratory, Hiroshima
University, Japan to study the response of three Egytp soybean cultivars (Giza-111,
Giza-82 and Giza-35) to salinity stress (Control, 10 mM NaCl). The results showed
that the culivars had a negative responce to salinity stress and most of the measured
plant yield traits, oil and protein content. Results indicated that Giza-111 cultivar
surpassed other cultivars in all characters under study. The highest value of seed yield,
seed oil and protein percent observed in Giza-111 with the compare to other cultivars
under salinity conditions. It was concluded that soybean is a sensitive plant to salinity
stress, but the extent of this sensitivity varies among cultivars. As a result, Giza-111
cultivar showed more capability to survive under salinity condition compared with
another cultivars regarding of almost all plant traits examined. Considering, Giza-111
was found more appropriate under salinity condition.

INTRODUCTION1

A

gricultural productivity in arid and semiarid regions of the world is very low due to
accumulation of salts in soils (Munns
2002). Plants tend to be exposed to many stress
factors, such as drought, high salinity or pathogens,
which reduce the yield of the cultivated plants or
affect the quality of the harvested products (Arafa
et al. 2009). Salt stress can directly or indirectly
affect the physiological status of plants by
disturbing their metabolism, growth, development
and productivity (Zhu 2001). Salinity causes a
number of changes in plant metabolism, through
ion toxicity and osmotic stress (Mittler 2002).
Soybean (Glycine max L.) is a strategic crop
plant grown to obtain edible oil and forage. High
sensitivity to soil and water salinity is one of the
biggest problems with soybean crop. Results have
indicated that salinity affects growth and
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development of plants through osmotic and ionic
stresses. Because of accumulated salts in soil under
salt stress condition plant wilts apparently while
soil salts such as Na+ and Cl- disrupt normal growth
and development of plant (KhajehHosseini et al.
2003; Farhoudi et al. 2007).
The agronomic traits of soybean could be
severely affected by high salinity, including
reduction in height, leaf size, biomass, number of
internodes, number of branches, number of pods,
weight per plant, and weight of 100 seeds (Chang
et al. 1994). In general, salt stress reduces the
protein contents in soybean seeds (Chang et al.
1994; Wan et al. 2002). However, the effect of salt
on oil content of soybean seeds is still inconclusive
since experimental results varied in different field
sites using different cultivars treated with
differentsalinity levels (Chang et al. 1994; Wan et
al. 2002). However, soybean growth is severely
suppressed and yield decreases dramatically under
salt stress (Katerji et al. 2003). Soybean production
may be limited by environmental stresses such as
soil salinity (Ghassemi-Golezani et al. 2009). As
more and more agricultural lands are affected by
soil salinity, soybean production is being
threatened. Thus, it is very important to breed salttolerant soybean cultivars (Lee et al. 2009).
Therefore, the present study to compare the salinity
stress adaptations in three different soybean
cultivars in order to identify the soybean cultivar
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with a better performance even under saline
conditions for enhancing soybean production in
newly reclaimed soils of Egypt.

MATERIALS AND METHODS
The experiment was conducted at plant
nutritional physiology laboratory, Hiroshima
University in Japan during 2011. The seeds of
soybean (Glycine max L.) cultivars (Giza-111,
Giza-82 and Giza-35) were obtained from
Agricultural Research Center,Egypt. The seeds
were sown into plastic pots and filled with 12 kg of
mixture of granite regosol soil and perlite (2:1:1,
v/v). Plants were irrigated with nutrient solution at
each watering using an irrigation system. The basal
nutrient solution contained 8.3 mM NO3-N, 0.8
mM NH4-N, 0.5 mM P2O5, 2.2 mM K2O, 0.7 mM
MgO, 2.1 mM CaO, 11 μM MnO, 5 μM B2O3, and
13 μM Fe. Each pot was fertilized at a rate of 40 kg
N/ha, 120 kg P2O5/ha and 100 kg K2O5/ha using
fertilizer mixture and soil pH was adjusted to 6.0
with dolomitic calcium carbonate (300 kg/ha). The
experiment was designed as a completely
randomized block design with five replication. All
pots were randomly located in the greenhouse in
order to avoid to positional effects. The treatments
consisted of three soybean cultivars and two
salinity levels (control, 10 mM NaCl).Tap water
was used as control. Saline application was started
from sowing to harvest. The Seeds were sown in
uniformed pots filled with 12 kg soil. Three plants
were retained in each pot.
Plant sampling Measurement
At seed maturity, the three plants per
replication were harvested in order to determine:
number of branches per plant, number of
pods/plant, 100 seed weight and seed yield/plant.
Seed protein (%);Total nitrogen determined by
Kjeldahl method according to AOAC (1980) and
the crude protein was calculated by multiplying
nitrogen percentage by converting factor 6.25
(Robinson 1975). Oil content; Oil content of seed
was estimated according to AOCS (1980) using

soxhelt apparatus and petroleum ether (40-60˚C) as
a solvent.
The data were analyzed by MSTAT-C
software and all data collected were subjected to
analysis of variance according to Gomez and
Gomez (1984) and treatment means were compared
using Duncun Multiple Range Test (Duncan 1955).

RESULTS AND DISCUSSION
In the experiment, efforts were made to find
out the effect of salt stress on yield and quality
contributing parameters of three soybean cultivars.
Detailed discussions on the results presented in this
chapter have been made under the following heads.
Number of branches per plant
Salinity stress led to a significant reduction in
number of branch per plant over control and G111
had the highest number of branch per plant than
that of G35 and G82 cultivars (Table 1). Similar
result was reported by Islam et al. (2012), who
found that decrement of branch number of lentil
under salinity level. This might be due to salinity
inhibits the formation of new branch and
facilitating the aging of old branch at various
degrees .
Number of Pods per plant
Data in (Table 1) indicated that salinity stress
lead to a significant reduction in number of pods
per plant over control and G111 produced the
highest number of pods per plant than that of G35
and G82.cultivars. Salinity stress significantly
reduced pods per plant in soybean. These results
agree with Chang et al. (1994) who reported that,
the agronomic traits of soybean could severely be
affected by under salinity, including reduction in
number of pods. Moreover, Taffouo et al. (2009)
who reported that, the significant decrease of yield
components under salt stress in cowpea would be
partly related to a significant reduction of foliar
chlorophyll contents in saline medium.

Table 1.The effects of salinity on number of branches per plant, number of pods per plant,100-seed weight (g) and seed
yield per plant (g) in soybean cultivars
Cultivars

Treatments

Number of branches
per plant

Number of pods
per plant

100-seed weight seed yield per
(g)
plant (g)

Giza 35

Control
10 mM (NaCl )
Control
10 mM (NaCl )
Control
10 mM (NaCl )

5.7 a
3.5 c
5.2 a
3.9 c
5.6 a
4.6 b

28.5 b
15.8 d
35.8 a
17.7 d
37.8 a
24.0 c

15.5 b
8.0 e
17.8 a
9.2 d
18.7 a
13.1 c

Giza 82
Giza 111
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15.1 a
4.8 c
15.6 a
5.3 c
15.3 a
8.9 b
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Table 2.The effects of salinity on oil (%) and protein (%) in soybean cultivars
Cultivars

Treatments

Oil (%)

Protein (%)

Giza 35

Control

22.0 b

43.0 a

10 mM (NaCl )

9.8 e

29.5 d

Control

19.2 c

39.5 b

10 mM (NaCl )

9.0 e

28.9 d

Control

24.0 a

42.7 a

10 mM (NaCl )

14.0 d

33.3 c

Giza 82
Giza 111

100-seed weight
The 100 -seed weight decreased significantly
under salinity stress (Table 1). This stress at pod
filling stage can cause a decrease in the
photosynthate mobilization to grains and thereby
decreasing grain weight (Sadeghipour 2008).
Decreasing seed weight of lentil under salinity may
be attributed to the reduction of carbon metabolism
(Balibrea et al. 2000). These results are in
agreement with those reported for soybean (Soussi
et al. 1998).
Seed yield per plant
The analysis of variance for seed yield per
plant showed that seed yield decreased significantly
with increasing salinity levels and a greater
reduction was observed in G82 and G35,
respectively (Table 1). Reductions in grain yield as
a result of salt stress have also been reported for
chickpea (Sohrabiet et al. 2008) and soybean
(Ghassemi-Golezaniet et al. 2011).
Oil percentage
Data showed that the effect of salt stress on oil
content was significant. Cultivar Giza82 and G35
more severely affected than Giza111 (Table 2).
Mean comparisons showed that the lowest oil
percentage was obtained in salt stress is consistent
with the result of Zadeh and Naeini (2007), who
reported that these reductions may be attributed to
the weakening of salinity to protein – pigment –
lipid complex or enzyme activities. This was
associated with production of larger grains under
non-saline conditions (Ghassemi-Golezani et al.
2009).
Protein percentage
Data in (Table 2) indicated that salinity stress
lead to a significant reduction in protein percent
and the cultivar Giza82 and G35 more badly
affected than Giza111. Reduction in protein content
under salinity stress also may be due to the
disturbance in nitrogen metabolism or inhibition of
nitrate absorption as reported by El-Zeiny et al.
(2007). Medhat (2002) reported that salinity stress
induce changes in the ion content of plant cell
which intern induce changes in the activity of
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certain metabolic systems that might have serious
consequences for protein.

CONCLUSION
Salinity stress can considerably reduce growth and
consequently grain yield per plant in soybean
cultivars. These reductions enhance under salinity
stress. Oil and protein contents of soybean cultivars
decrease under salinity. This results suggest that
Giza-111 showed a better performance under
salinity stress and more appropriate under salinity
condition and recommended to use in breeding
program for enhancing soybean production in
newly reclaimed soils of Egypt.
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