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ABSTRACT

Effect of seven salinity levels on seed germination, and seedling
length, fresh and dry weights, carbohydrates contents and o- amylase
activity of Solanum melongena (eggplant) was studied. Salinity
progressively decreased the percentage of germination. The seedling
length and the fresh and dry weights of root and shoot increased with
increasing level of salinity up to 8.5 m. mhos/ecm EC, indicating that
eggplant tolerate quite high level of salinity at seedling stage. The
soluble and insoluble carbohydrates contents and a-amylase activity
were also affected by salinity.

INTRODUCTION

Its well recognized that salinity is a serious global agriculture
issue. It is estimated that 20% of all cultivated and half of irrigated
land is salt-affected (Ghassemi ef al, 1995). High levels of salinity
aggravate the delay in emergence and also retard the final percentage
of seed germination in many plants (Ayears and Hayward, 1948;
Paliwal and Mailwal, 1972; Varshney and Baijal, 1977 ; Basalah,
1991 and Al-Moaikal, 2006). Salinity decreased the percentage of
emergence (germination) in soybeans (Abel and Macenzle, 1964;
Barley (Kumar et al, 1981); eggplant Savvas and Lenz, 2000,
wheat (Khetawat ef al, 1967) and Zea mays as moderate salinity did
not affect the germination much (Vrma, 1981) and only caused
retardation in emergency of wheat and barley (Ayears et al, 1952).
Fresh and dry weights of root and shoot were decreased with
increasing salinity levels (Vrma, 1981, Kumar ef al, 1981 and
Siddiqui ef al, 2009). In addition to inhibition of germination and
early seedling growth stages also may be sensitive to salinity. It has
been reported that soluble salts at high salinity levels significantly
suppressed growth in different crop plants (Bernstein and Hayward,
1958; Nieman, 1962; Siddiqui ef al.,, 2008). The saline aerosol has
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affected much the sugar contents in beans (Sacher and Staples, 1985;
Al-Moaikal, 2006). Since, some arid regions are characterized with
high salt content in the soil and one of the problems isseed
germination and establishment of crops under these conditions. In
addition, the information available on crop performance under saline
conditions is very limited (Paliwal, 1972), it may be of much
importance to know the effect of different salinity levels on different
growth parameters, especially the germination and early seedlings
growth. In this study the most common Solanum melongena
(eggplant) seeds were used to evaluate the effect of different salinity
levels on germination, seedling growth, carbohydrate contents and -
amylase activity.

MATERIAL AND METHODS

Eggplant (Solanum melongena) seeds cv. Balady were obtained
from market sources and experiments were performed under saline
conditions at controlled temperature (20 + 1°C) in 9 em Petri dishes.
Initially seeds were surface sterilized with 1% sodium hypochlorite,
and then seeds were germinated in Petri dishes, each containing two
Whatman No. 1 filter paper.

Saline solution of specific m mhos/cm EC was prepared by
dissolving NaCl, NaHCQj; Na;SO4 and. CaCl; in distilled water, by
adopting the method of United States Salinity Laboratory Staff
Hand-Book No. 60(1968). Treatments consisted of 5 ml, saline
solution at 0, 4, 8, 12, 16, 20 and 24 m mhos/cm EC were added to the
Petri dishes. Each treatment was replicated 3 times following the
soaking numbers of germinated seeds were taken at every 24 hours up
to 7 days, when germination was almost complete. Measurements of
root and shoot (hypocotyls) lengths (for all the seeds) and samples for
weights (fresh and dry) and sugar contents were taken from 7- day-old
seedlings as previously described by Basalah (1991).

Two grams samples of plant material (root and shoot) were
taken in triplicate for the extraction of «-amylase and carbohydrates.
Enzyme assay and analysis of carbohydrates were carried as
previously done by Basalah et al., (1986). standered deviation from
the mean values was calculated for all the parameters.
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RESULTS

With an increase in the salinity level, the percentage of seeds
germination was progressively decreased (Fig. 1). However. the rate
of germination during the first few days of incaution in root and shoot
length was observed with the increase of salinity level of 4-8 m
mhos/cm EC, but above those levels there was a gradual decrease

(Fig. 2). The fresh and dry weights of root and shoot were 1ncreased at
salinity levels of 4-8 m mhos/cm EC.

Fig. 1 Effect of salinity on egg plant seed germination %
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Fig. 2 Effect of salinity on shoot and root lenght of egg plant seedling
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However, shoots showed maximum weight (fresh and dry) at 4,
and roots at 8 m mhos/cm EC salinity levels. Above those levels of
salinity, the fresh and dry weights in both root and shoot were
decreased gradually (Fig. 3).

Fig. 3 Effect of salinity on fresh and dry weight of shoot and root of egg plant

800

I Shoct fresh weights
500 4 1 Reot fresh weights.
Ml Shoot dry weights
[ Root dry weights

Weights (ma)

4 8 12 16 20 24
Salinity level {m mhos/Cm EC)



J. Agric. Res. Kafer EI-Sheikh Univ., 3 6(1) 20109 68

The sugar content in seedlings treated with different levels of
salinity was found maximum at 20 and 24 m mhos/cm EC as
compared with the other treatments and control (Fig.4).

Fig. 4 Effect of salinity on glucose equivalents of shoot and root of egg plant
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The o-amylase activity was increased at low salinity levels
compared with the control (Fig. 5), in both of root and shoot, but the
activity decreased with an increased in salinity levels.

Fig. 5 Effect of salinity on Alpha-amylase activity and hydrolyzed
polysaccharides contents in shoot and root on egyg plant seedling
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Conversely, hydrolyzed Pol?rsaccharides were decreased at low

salmity in roots and shoots but increased sharply in shoots with the
increase in salinity levels (Fig. 5). However, in roots, the hydrolyzed
polysaccharides did not show much increase with the increase in
salinity levels (Fig. 5)

DISCUSSION

The percentage of germination was decreased with increasing
salinity levels in this study. These results agree those of Kumar et al.,
(1981), Abel and Macenzle (1964), Paliwal and Maliwal (1972), Al-
Moaikal (2006) , Varshney and Baijal (1977) and Basalah (1991)
who reported that salinity decreased both the rate and percentage of
germination and emergence, in different crops. The decrease in the
ultimate germination in the present study, may be due to the combined
effect of osmotic pressure and toxicity of salts (Al-Moaikal, 2006,
Bernstein and Hayward, 1958 and Uhvit, 1946) or due to the effect
- of added CI" ions (Abel and Mackanzie, 1964 and Gill ez al,, 2002)
who examined the effect of sodium chloride in the cell under
conditions that give raise to osmotic stress without exposing seeds to
toxic concentrations of salt.

During growth, it was observed that root and shoot fresh and dry
- weights were increased at low salinity levels and decreased at high
levels of salinity. Varma (1981) and Savvas and Lenz (2000) on
eggplant has reporte the decreased in fresh and dry weights due to
salts stress. A similar effect was also observed in Zea mays seedlings
as stated by Al-Moaikal (2006), Bruria et al., (1986) on egg plant
and in barley seedlings (Abel and MacKenzle 1964, Kumar et al.,
1981). However, the increase in fresh and dry weights at low salinity
levels may be due to more growth at those levels on uptake of more
salts at that stage of growth (Basalah 1991).

In the present study, it is observed that there was more growth at
low salinity (4 and 8 m mhoss/cm EC) levels than in the control and
more than higher levels of salinity. This suppressed growth at higher
levels of salinity as reported by many workers (Al-Moaikal, 2006;
Gauch and Eaton, 1942; Hayward and Wadleigh, 1949; Nieman,
1962; Sacher and Staples, 1985). However, more growth at lower
ievels of salinity may be explained by the findings of Kumar et al,
(1981) who found that the effect of salinity on plant growth may be
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depended on its stage of development. Moreover, responses may be
quite different at the germination stage and later stage of development
as in Zea mays (Al-Moaikal 2006) , Akinci ef al, (2004) on egg plant
and Basalah (1991) on squash.

Elevated sugar content in salt-stressed tissues is widespread
phenomenon (Greenway and Munns, 1980; Basalah, 1991) in
cucubita pepo (squash), Al-Moaikal 2006 in Zea mays and Zafar et
al, (2005) in cotton. [n the present study (Fig.3), it was observed that
there is a maximum growth at 4 to 8 m mmho/cm Ec salinity levels as
well as less sugar (Fig.4), though there 1s more c-amylase activity at
those levels of salinity (Fig.5). This result is in good agreement with
Basalah, (1991) on squash and Pascale and Barbieri (1995). On
winter vegetables Conversely, there 1s more sugar recorded at higher
salinity levels with less enzyme activity. These results may be
explained on the assumption that accumulation of sugars, which
occurred in the control and at higher salinity levels, may be the result
of reduced uulization due to reduced growth (Basalah, 1991; Dash
and Panda 2001 and Gill et al., 2002) and reduction in sugar content
at lower salinity levels may be the result of higher growth and hence,
more utilization of sugars (Sacher and Staples, 1983). The
hydrolyzed polysaccharides, in the present study, are generally
correlated with the enzyme activity and those resulted are in good
agreement with Basalah, (1991) Al-Moaikal (2006) and Jaradat et
al., (2004),

REFERENCES

Abel, G. H. and A. J. MacKenzle, (1964). Salt tolerance of soybeans
varieties (Glycine max L. Merrell) during germination and later
growth. Crop Sci. 4: 157-161.

Akinci, I. E., S. Akinci, K. Yilmaz and H. Dikici (2004). Response of
eggplant varieties (Solanum melongena) 1o salinity in
germination and seedling stages. New Zealand J. Crop and
Hort. Sei. 32: 193-200. _

Al-Moaikal, R. M. S. (2006). Physiological effects of gibberellic acid
and polyamine(s) on germination and secdling growth of Zeu
mays stressed with sodium chioride salinity. Ph.D. Thesis,
Botany Dept., Science College for girls, dammam.



71 M.O. Basalah

“Ayears, A. D. and H. E. Hayward, (1948). A method of measuring the
effect of soil salinity on germination with observations on
several crop plants. Amer. Proc. Soil Sci. 13:224-226.

Ayears, A. D., Brown, J. W., and C. H. Wadleigh, (1952). Tolerance
of barley and wheat in soil plots receiving several salinization
regimes. Agron. J. 44: 307-310.

Basalah, M.O. (1991). Effect of salinity on seed germination and
growth of squash (Cucurbita pepo L.) seedlings. Arab Gulf J.
Res., 9(2):87-97.

Basalah, M.O., Suleiman, A. A. A. and S. Mohammed, ({1986).
Invertase and o - amylase activates in egg-plant (Solanum
melongena L.) infected by Rhizoctonia solani Kuhn and
Fusarium solani (Martious) Apple and Wollenweber. Phyton.
46: 157-161.

Bernstein, L. and H. E. Hayward, (1958). Physiology of salt tolerance.
Ann. Rev. Pl. Physiol. 9:25-46.

Bruria H., A. Meiri and J. Shalevet (1986). Salt tolerance of eggplant.
Plant and Soil. 95:9-15.

Dash, M. and S.K.Panda(2001). Salt Stress Induced Changes in
Growth and Enzyme Activities in Germinating Phaseolus

- Mungo Seeds. Bio. Planta. 44: 587-589.

Gauch, H.G. and F. M. Eaton (1942). Effect of saline substrate on
hourly levels of carbohydrates and inorganic constituents of
barley plants. Pl. Physiol. 17: 347-365.

Ghassemi, F., Jakeman, M. and H.A. Nix, (1995). Salinization ol
[and and Water Resources. Human causes, Extent Management
& Case Studies. University of New South Wates, Sydney, 526
pp.

Gill, P.; Sharma, A.; Singh, P. and S. Bhullar (2002). Osmotic stress-

~ induced changes in germination, growth and soluble sugar
content of Sorghum bicolor (1..) Moench seeds. Bulg. J. Plant
Physiol. 29:12-25.

Greenway, H. and R. Munns, (1980). Mechanism of salt tolerance in
non-halophytes. Ann. Rev. PL. Physiol. 31:149-190.

Hayward, H. E. and C. W. Wadleigh, (1949). Plant growth on saline
and alkaline soils. Adv. In Agron. 1: 1-39.

Jaradat,A.; shahid, M. and A. Maskri- (2004). Genetic diversity in
batani barley landrace from Oman. 2- Response to salinity. Crop
Sci. 44: 997-1007.

Khetawat, G. K., Mogher, V. B. and C. M. Mathur (1967). Studies on
the salt stress on various improved wheat varieties al



J. Agric. Res. Kafer EL-Sheikh Univ., 36(1) 20109 72

germination and seedling stage in sodium chloride and sodium
sulfate. Lab. Dev. 5: 254.

Kumar, A.P.; Kumar, A.; Masih, S. N. and A. P. Shamshery (1981b).
Tolerance of some barley varieties to salt stress at seedling
stage. Indian J. PL. Physiol. 24: 304-311.

Kumar, D.; Singh, C. P. and N. N. Sharma (1981a). Comparative
study of grain yield and nutrition in barley as affected by the
application of saline water for 1rr1gat10n Indian J. Pl. Physiol.
24: 229-236.

Nieman, R. H. (1962). Some effects of sodium chloride on growth,
photosynthesis and respiration of twelve crop plants. Bot. Gaz.
123:279-285.

Paliwal, K. V. and G. L. Maliwal (1972). effect of salt on growth and
chemical composition of okra (4belmoschus esculentus) and
sponge guard (Luffa cylindrical). J. Hort. Sci. 47: 517-524.

Paliwal, K. V. (1972). Irrigation with saline water. LARL
Monograph No. 2. (New series) pp.121-144.

Pascale S. De. and G. Barbieri (1995). Effects of soil salinity from
long-term irrigation with saline-sodic water on yield and quality
of winter vegetable crops. Sci. Horti., 64: 145-157.

Sacher, R. F. and R. C. Staples, (1985). Inositol and sugar in
adaptation of tomato to salt. P1. Physiol. 77:206-210.

Savvas D. and F. Lenz (2000). Effects of NaCl or nutrient-induced
salinity on growth, yield, and composition of eggplants grown in
rockwool. Sci. Horti., 84: 37-47. i

Siddiqui M. H., F. Mohammad and M. N. Khan (2009).
Morphological and physio-biochemical characterization of
Brassica juncea L. Czern. & Coss. Genotypes under Salt Stress.
J. Plant Interaction, 4: 67-80.

Siddiqui M.H., Khan M.N., F. Mohammad and M. M.A Khan. (2008).
Role of nitrogen and glbberelhc acid {GA3) in the regulation of
enzyme activities and in osmoprotectant accumulation in
Brassica juncea L. under salt stress. J. Agro. Crop Sci., 194:
214-224, _

U.S. Salinity Laboratory Staff (1968). Diagnosis and improvement of
saline and alkaline soil. U. S. D. A. Hand Book No. 60, 160 pp.
(Indian Edition).

Uhvit, R. (1946). Effect of osmotic pressure on water absorption and
germination of alfalfa seeds. Am. J. Bot. 33: 278-285.

Varma, S. K. (1981). Specific ion effect on the early growth in wheat

- (Triticum acstivum L.) Indian J. PL. Physiol. 24: 291-294.



73 M.O. Basalah

Varshney, K. A. and B. D. Baijal (1977). Effect of salt stress on seed
germination of some pasture grasses. Crop Physiol. Ecol. 2:
104-106. _

Zafar, s.; Ashraf, M. aud M. Ashraf (2005). Protease activity and
associated changes during germination and early seedling stage
of cotton grown under saline conditions. Int. J. Bot. 1: 103-107.

Lailal
il iy saiy bl o Ao glal) Aglad

7ohaly i) 2 a8 eaa

Y400 wia gt el Analy — o glall Auls — A85AN pLaY) y L puid
vad gl Ay o) ASteall VY E0Y b0

A el g3 il e A gladl e il e A Ty
alaldl g C-)LL"“ Gl e q;Ja'Ai.“_; QS.)A?-“ t_yn_dl Jsbss ¢ g
Gy i) Al o 3y 3DNaal W a3 Bty Sl (5 ma g 2 ol
&:_31&11 la_,ﬁ.n C_u_ﬂ .J}u:‘}” ul;.\_\.Ldl JJL_] Q‘ 2 sla._,.La.“ 531.3}_1 UAELGS
g sanall Jsh o Aaglall 32y e OS] ¢ LU Ad YT el el
o dsadde A (Ja il Galaliy  Stal (5l (5 eadlly (5 sl
<3S 0 Jaad e S Sl gl o I Jas Lae o ALY e all e
LAY ey A0 by Sl (g s daslally JB 85 Aa gl e A
. | > RH IREC R AR





