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Abstract ;: The present study pertaing to the effeet of exogenous addition of different concentration of NaCl
ranging {rom 100 {o 500 mM, {o the one month old scedlings of Acanthus ilicifolins, Accumulaiton of
organic constituents like amino acids and total sugars decreased with increasing concentration upto200
mM. Beyond 200 mM, they gradually increased. The proline content increased with increasing salinity
upto the extreme level of 500 mM NaCl. The protein, starch and chloropyll content also increased with
increasing concentration upto 200 mM and thereafter they gradually declined. ( Key Words : Acanthus

ilicifolins, Amino acid, Halophyte, Sugar).

Soil salinity is one of the principle factors
responsible for deterioration of soils, with consequent
reduction of their agricultural potential. Saline-
sodic soils in semi-arid regions pose difficulties in
land usc because of ecomomic and climatic
constraints related to ameliorative measures.
Although leaching of salts by good quality irrigation
water and replacement of exchangeable sodium by
chemical amendments might improve such soils,
these measures are confined and in practice being
expensive, are not readily feasible., The halophytes
arc able to maintain the water potential gradient
(osmoregulation) by accumulation of inorganic ions
and low molecular mass organic compounds in their
tissues (Weretilnyk ef al. 1989),

Accumulation of free amino acids occurred
in many plants in response to changing osmotic
adjustment of their cellular contents. Proline is the
stable and less toxic for cell growth among all the
amino acids. It is also more resistant to acid
hydrolysis in plant under stress. The free proline
content in the leaves and roots increased
significantly with stress intensity, duration and is
similar to the reports of several investigators
(Ramanjulu ef al., 1993). Leaf chlorophyll has been
reported to increase with optimal level of 200 mM
NaCL in /pomoea pescaprae (Venkatesan el al,
1995),

Materials and Methods

Onec month old seedlings of Acanthus
ilicifolius, a halophytic dicotyledonous shmb were
collected from the salt marsh of Pichavaram on the
north east coast of Tamil Nadu (11°24'N and
79°44'E) and the saline treatments were carried out
in the Botanic garden of Annamali University. The
seedlings were subjecied to NaCl salinity ranging

from 100-150 mM, besides a control. The salt
treatment continued for 10 days, until the plants
received the required concentration of sall. The
secedlings could not survive beyond 500 mM
concentration, a week after salt treatment. After
completion of salt treatment, the seedlings were
maintained irrigated with tap water. Samples were
collected on 60th and 90the day afler sall treatment
and washed thoroughly with tap water followed by
distilled water to analyse the biochemical studies.
The data were statistically analysed by critical
difference method.

Free amino acid contents were quantitatively
determined using the method of Moore & Stein
(1948). Proline was determined by the method of
Bates ef al. (1973). The total sugar content was
determined according to the method of Nelson
(1944). Protein was extracted and estimated
following the method of Lowry ef al (1951).
Chlorophyll content was estimated according to the
method of Arnon (1949),

Results and Discussion

Amino acids

Total free amino acid contents of A, ilicifolius
significantly decreased with increasing
concentrations of NACI upto 200mM. Beyond this
concentration, an increase in amino acid was
observed (Table 1). Rao & Rao (1981) reported
that certain halophytes under moderate salinity
accumulated free amino acids due to degration of
proteins and it was believed to be important an
osmotic adjustment of cells.

Proline
The results on the effect of NaCl stress on
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the proine content of all the three tissues are
presented in Table 1. There was two-fold increase
im proline content in the tissucs at 500 mM when
compared to those of control plants, Salt tolerance
has been associated with the capacity of a speices
to accumulate proline when acts as an intracellular
osmoticum (Zidan, 1995).

Profein

The data on the effect of NaCl on the protein
content of leaf, stem and root are presented in Table
2, Maximum accumulation of protein content
increased with incrasing salinity upto 200 mM and
thereafter gradvally declined. The leaf had more
protein than stem and root.

The progressive decrease in protein and
increase in the total free amine acids under NaCl
salinity were either due to the conversion of protein
into amino acids or inhibition of amino acid
incorporation into protein. Increase in protein was
assiciated with the decrease in the amino acid
content under moderate salinity and a reverse trend
was noticed at higher salinity ranges. Protein
synthesis responded dramatically to environmental
stress such as heat shock and anaerobiosis and salt
stress (Erickson & Alfinito, 1984).

Carbohydrates

Sodium chloride treatment decreased the total
sugar content of the leaf, stem and rool (Table 2).
The sugar content decreased with increasing
concentration upto 200 mM NaCl salinity and
beyond 200 mM, gradual increasc was observed.
The results on the effect of NaCl on the starch
content of the lecaf, stem and root are presented in
Table 5. There was an increase in the starch content
with increasing salinity upto 200 mM and thereaficr
the starch content gradually decreased.

Under salinity siress, the decrease in
carbohyvdrate could be either due fo high respiration
or a decrease in photosynthetic aclivity. An increasc
in sugar content and corresponding decreasc in the
starch at higher salinitics have been reporied in a
few halophytes (Venkatesan & Chellappan, 1998),

Chioraphyt

. The total chlorophyll content increased with’

increasing salinity upto 200 mM and at higher
salinity the content gradually declined (Table 2).
Positive effect of NaCl salinity on the chlorophyll
synthesis has been reported in halophyte, Jpomoca
pes-caprae (Venkatesan er al. 1995),

It was concluded that NaCl stimulate the growth
and orpanic components upto 200 mM.  Salinity

Table 1. Effect of NaCl on the aminoacid and prolinc content [mg. g (d.m)] in leaves, stcms and roots of A.ilicifolius measured at 60, 90
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possess a majot problem in the cultivation of crop
plants.  Halophytes offer a possibility of alternative
crop. an understanding of their physisology of sall
tolerance offers a possible route to increase salt
resilance in existing crop species.
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Trends in rice area, production and productivity in the different agro-
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Abstract : Rice grain production in Tamil Nedu had runged from 333 million fonnes to 7.56 million tonnes
during 1959-60 to 1996-97. The overall trend on rice production and produetivity increased but the aren
under rice showed a decreasing trend. Rice area in the state was declining ot an average rate of 22,900 lia
vi! and the total rice grain production increased at an average of 84,600 1 yr'. The North Fustern Zone,
Canvery Delin Zone and Southern Zope contribuled 10 87% of total rice production in the state with o
standnid devintion of 1.64%,  The Western Zone, North Western Zone nnd High Rainfull Zone contributed
to 12.8% Rice productivity (kg grain ha') in Tomil Nadu had shown an increasing trend ot an javerage of
82 kg ha! v, The overall mean of rice productivity was highest in the Western Zone (4.2 1 hu'), (Key

Wards © Rice, Agre-climatie zones, Yield trend).

Rice is the staple food in Tamil Nadu and
hence rice production has been given top priority,
Average rice grain vields in Tamil Nadu have
mcreased considerably with the introduction of high

viclding varictics and improved crop management
lechnologies. But. there is still quite i gap between
the potential yiclds in the different agro-climatic
regions of Tamil Nadu and the actual vields



