Response to salt stress of some annually spontaneous populations of
medicago (Medicago ciliaris, Medicago intertexta and Medicago scutellata)
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Introduction

Salinization Is one of the most serious land degradation processes and 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. Soll salinity Is
responsible for the reduction in the yield of the main crops and the deterioration of the
plant cover and consequently the insufficiency of the food resources.

Plant adaptation or tolerance to salinity stress involves complex physiological
traits, metabolic pathways. The identification of plant tolerance mechanisms to salinity
are therefore of obvious interest for varietal improvement (1).

A comprehensive understanding on how plants respond to salinity stress at different
levels and an integrated approach of combining physiological tools with biochemical
techniques are imperative for the development of salt-tolerant varieties of plants in salt
affected area.

Material and methods

Seeds of seven populations of medicago ciliaris and two others populations of
Medicago ciliaris and Medicago intertexta were cultivated in clay soil and exposed to
salt stress at 100 mM NacCl. After plant emergence (20 days).

The plants are subjected to salt stress that will last (about 35 days) until the final
collection of plant material.

The salt is added by gradient of a solution of NaCl (The salt is applied to the 9
populations: seven of M.ciliaris, M.scutellata and M.intertexta each represented by 5
seeds per pot of which 4 pots are watered with a solution of ascending concentration of
the salt for 10 days (until 100 mM NacCl is expected) and 4 pots as a control (with
distilled water: 0 mM NaCl).

Fresh weight (FW) and Dry weight was obtained after oven drying the samples at 60°C
until a constant weight wasreached.
Photosynthesis parameters (Spad chlorophyill,
pigments.

CO2 Assimilation and chlorophyll

Discussion

The purpose The tolerance to salt of Medicago ciliaris (Pop 355), M.scutellata and
M.intertexta) appears to be related to an abllity to avoid the accumulation of toxic levels
of Na +, sustained growth of the roots In the presence of salt, improved abllity to
osmotic adjustment and / or to maintain adequate levels, especially in the limb of the
leaf (2,3).

The decrease In the growth of the M. ciliaris vegetative growth of most populations
except 355 can be explained by the fact that NaCl acts by an increase of the osmotic
pressure of the medium, which prevents the absorption of the water and mineral salts
through the root system, alteration of photosynthesis, and activity of enzymes (4).

Conclusion

In this study salt stress has an effect on the length of the epicotyl and the weight of the
aerial part. It is clearly that salt reduction of growth Iin the various populations of
Medicago ciliaris is due to the difference of geographical origins.

The genotype most sensitive to salt stress is 773, whereas M.ciliaris (population
355), M.scutellata and M.intertexta showed sustained biomass production in the
presence of salt compared to other M.cliaris populations.

The sustained growth of the shoots and roots systems under salt stress would be a factor of
tolerance to salt stress.

Clay soil whoud be good conditioner for ameliorating productivity of populations of 355 of
M.ciliaris, M.scutellata and M.intertexta under salt irrigation and this can be explained by
geographic origin of these populations with clay soil texture.
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Results

Salt induced a reduction on the various parameters of growth but this decrease remains correlated
with the population as they have different geographical origins. Salt has no effect on the hydration
of the aerial organs but has a significant effect on those of the roots. The length of the epicotyls
and the production of fresh biomass of shoots are affected significantly by salt except (355 and M.
scutellata) and to a less degree M.intertexta. While the elongation of roots even the fresh biomass
production are not affected by irrigation with salt water (100 mM NaCl).

Salt effect on plant gowth of seven populations of Medicago ciliaris
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Salt effect on photosynthesis parameters of seven populations of Medicago ciliaris

Results showed a non-significant effect of salt and significant effect of population for total
chlorophyll but significant effect of salt and population on SPAD chlorophyll therefore salt caused
a drop for all population on the this parameter. We measured SPAD chlorophyll because it Is
correlated to extractible chlorophyll and depends on plant species and type of stress.

Stomatal conductance decreased in all populations except Popl, M.scutellata and M.intertexta.
Similarly, salt affects the net assimilation of CO, and their values decrease in all populations
except Popl, Pop2, 667 and 773.
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