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Objectives of the Research Project are:

% To study the effect of salinity on the mangrove associates
Sesuvium portulacastrum and Clerodendron inerme.

% To estimate the antioxidant metabolism at higher salinity.

% To estimate the variation in mineral absorption and
accumulation in the mangrove associate during salinity
adaption.

% To understand the osmolyte changes during adaption to
salinity.

Methodology:

Plant collection:

The mature stem cuttings with 3-4 leaves of Sesuvium portulacastrum and
Clerodendron inerme were collected from salt marshes in the mangrove area of
Pichavaram, on the east coast of Tamil Nadu, India about 10km east of Annamalai
University Campus. Uniform sized and healthy cuttings after a through wash in
the tap water were planted individually in polythene bags (77 X 5”) filled with the
homogenous mixture of the garden soil containing red soil, sand along with
farmyard manure mixed in the ratio of 1:2:1. The cuttings were irrigated with tap
water and maintained in the Botanical Garden of Annamalai University for about
one month. After, the cuttings were fully stabilized in the polythene bags for 30
days, about 300 healthy and uniformly grown plants were screened for saline
treatments.

Treatment:

After 30 days, well established plants each with 3-4 leaves were selected for
salt treatment. The cuttings could tolerate and survive a wide range of
exogenously added NaCl. The treatments constituted control, 100, 200, 300, 400,
500, 600, 700, 800, 900 and 1000 mM NaCl. The control plants were irrigated
with tap water. The treatments continued until the plants received the required
concentration of salt. The cuttings treated with NaCl above 500mM in the case of
Clerodendron inerme and 900mM in the case of Sesuvium portulacastrum did not
survive after 10 days of treatment. The experimental plants treated with NaCl up
to 500mM and 900mM were alone maintained in the experimental site. The salt



solutions were prepared with NaCl (Laboratory Grade, Glaxo Laboratory, India)
and tap water. After this, all the plants were irrigated with the tap water.

The samples for various studies were collected on the 60t; 90th and 120th
day after NaCl treatment.

Summary on progress: (Period from 01-07-2012 to 30- 06- 2015)

In the present study, the effect of different concentrations of sodium
chloride on the growth and development, inorganic constituents, photosynthetic
pigments characteristic and changes in the activity of few enzymes were studied in
the seedlings of Sesuvium portulacastrum and Clerodendron inerme. The seedlings
of both the species tolerated and survived a wide range of NaCl salinity. The
extreme level of salinity for survival of the seedlings of S. portulacastrum to NaCl
salinity was 900mM and Clerodendron inerme survived upto 500mM NaCl salinity.
The growth and development of both the species were stimulated in the presence
of NaCl.

The optimal salt concentration for the survival of the seedlings of S.
portulacastrum was 600mM NaCl where as for C. inerme 200mM it was NaCl. The
growth parameters such as shoot and root length, number of leaves, leaf area,
fresh and dry weight increased with increasing salinity in both the species upto
their respective optimal salinity. Both the species accumulated, Na and P ions in
their tissue upto the extreme level of salinity. The inorganic constituents like Ca
content increased upto the optimal level of salinity.

The accumulation of the proline and glycinebetaine increased considerably
upto the extreme level of salinity. These two compounds are suggested to function
as compatible solutes and to act as intracellular osmoticum to protect the plants
from salt injury. Sodium chloride stimulated the chlorophyll and carotenoids
synthesis and both the pigments increased upto the optimal level salinity and at
higher salinity these activities declined steadily.

The non- enzymatic antioxidant such as ascorbic acid and a-tocopherol
increased in both the species, with increasing salinity upto the extreme level of
NaCl concentration. On the other hand, enzymatic antioxidant such as riboflavin,
superoxide dismutase and ascorbate peroxidase showed an enhanced activity upto
the optimal level of salinity and at higher salinities the activity was inhibited.

Of the two species of halophytes, S. portulacastrum exhibited more tolerance
to NaCl salinity than C. inerme. Tolerance to NaCl salinity was essential for better
growth, mineral constituents, organic constituents and certain key enzymes up to
the optimum level of salinity concentrations. Hence, it is concluded that this
species could be recommended for cultivation in salt affected soils to reduce the
soil salinity level.
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