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ABSTRACT: The present report is about the growth of the 
seedlings of Excoecaria agallocha in different concentration of NaCl. 
The observation shows that the accumulation of ions and organic 
components such as starch and protein increased with increasing 
salt concentration upto optimal level (200 mM NaCl) and decreased 
at higher concentration. Aminoacids and total sugar decreased with 
increasing concentrations of NaCl upto optimal level and increased 
at higher concentrations. NaCl promoted chlorophyll and carotenoid 
synthesis upto the optimal concentrations of 200 mM. The plant can 
able to tolerate upto 300 mM NaCl concentration but the optimal 
growth of the seedlings were observed in 200 mM NaCl 
concentrations. 
 

Introduction 
 
Mangrove forest forms an unique community in tropical coastal 
regions and tidal lowlands (Takemura et al., 2000). They fall into 
two groups according to their habitats in nature: true mangroves 
and mangrove associates. True mangroves refer to the species that 
specially grow in intertidal zones while mangrove associates are 
capable of occurring in both littoral and terrestrial habitat, such as 
Hibicus tilisaceus and Excoecaria agallocha (Lin, 2001and Wang et 
al.,2003). Excoecaria agallocha L. is a latex bearing tree/shrub 
growing at fringes; landward hard soil. Latex was highly irritant to 
eyes, causing blisters on skin. Aerial root was not prominent. Leaves 
are simple, alternate, elliptical and leaf tip was acute and narrow at 
base. Flowers were unisexual and fragrant. Seed was subglobose 
belonging to the family Euphorbiaceae. The growth and 
physiological mechanism of mangroves differ in nature due to their 
complexity of structure and differences in flooding regime, tidal 
inundation, rapid influx of extra nutrients as well as type of soil 
(Clough, 1984; Naidoo, 1987). 
 
Soil salinity directly affect plant growth through osmotic stress and 
ionic toxicity caused by Na+, Cl- and So4

 which may promote 
imbalance in plant nutrient metabolism (Rowell, 1994; Ghafoor, 
2004). Salinity can damage the plant through its osmotic effect, 
which is equivalent to a decrease in water activity, through specific 
toxic effects to ions and by disturbing the uptake of essential 
nutrients (Lauchli and Epstein, 1990; Marschner 1995; Dorais et al., 
2001). In general, enzymes and metabolic activities in plants are 
highly influenced by both amount and type of salts (Flowers et al., 
1977). 
 
Materials and Methods 
About 200 Plants of uniform sized seedlings were collected from 
mangrove belt of Pichavaram, Tamilnadu. These seedling were 
washed thoroughly with tap water and planted in the polythene 
sleeves (9" × 7"). They were filled with homogenous mixture of 
garden soil consisting of red earth, sand and farmyard manure in 
the ratio of (1:2:1). The uniform sized seedlings were selected and 
kept in to plots and treated with various concentration of NaCl 
ranging from 0 (control) to 300 mM. The control plants were 
maintained without the addition of sodium chloride. After completion 

of salt treatment, the seedlings were irrigated with tap water  
samples were collected 60th day after salt treatment and (a) Total 
free amino acids - Moore and Stein (1948), (b) Total sugar – Nelson 
(1944), (c) Starch - Summner and Somers (1949), (d) Protein - 
Lowry et al., (1951), (e) Proline - Bates et al., (1973), (f) 
Glycinebetaine - Grieve and Grattan  (1983), and (g) Chlorophyll – 
Arnon  (1949) were analysed. 
 
Result 
 
The decreased aminoacid and sugar with -21.8% and -23.4% with 
increased concentration upto 200 mM NaCl and thereafter both the 
content increased gradually. The highest accumulation of  starch 
and protein was 14.40% and 28.30%. The proline and 
glycinebetaine increased with increasing concentration upto extreme 
level of 300 mM and this was 147.52% and 36.31% higher when 
compared to control. NaCl treatment stimulated the chlorophyll 
synthesis in the leaves of Excoearia agallocha represented in the 
Table-1 and Fig-1. The total chlorophyll increased with increasing 
salinity upto 200 mM and at higher concentrations, there was a 
sharp decrease in chlorophyll. However, even at the extreme salinity 
(300 mM), the leaf chlorophyll was as much as that of control 
plants.  
 
Discussion 
Amino acid and Sugar of Excoecaria agallocha significantly decrease 
with increasing concentrations of NaCl upto 200 mM. Similar 
observation has been made in other halophytes such as Salicornia 
europaea (Shamsutdinov et al., 1995), Ipomoea pes- caprae 
(Venkatesan and Chellappan, 1998) and Helleochloa setulosa (Joshi 
et al., 2002). Rao and Rao (1981) have reported that certain 
halophytes under moderate salinity accumulate free amino acids and 
it is believed to be in response to changes in the osmotic adjustment 
of cellular content and the increase in the amino acid at higher 
salinity level may be due to degradation of protein. Under severe 
salinity stress, the decrease in sugar content can be either due to 
high respiration or a decrease in photosynthetic activity 
accompanied by reduction in growth rate. An increasing sugar 
content and corresponding decrease in the starch at higher salinities 
have been reported in several halophytes (Prado et al., 2000; Joshi 
et al., 2002; Ashraf and Hanis, 2004). Potassium ions may also play 
an important role in starch metabolism. Potassium has been 
reported to enhance photosynthesis (Peoples and Koch, 1979) and 
active starch metabolism (Hawker et al., 1979). The increase in 
starch may due to increase in the nitrogen content, which plays as 
important role in photosynthesis. (Cook and Evens, 1983). Increase 
in protein is associated with the decrease in the amino acids content 
under moderate salinity and a reverse trend is noticed at higher 
salinity ranges. Protein synthesis responses dramatically to 
environmental stress such as heat stock (Key et al., 1982) and 
anaerobiosis (Sachs, 1980) and salt stress (Ericson and Alfinito, 
1984) have also been shown to increase the net synthesis of 
protein. A substantial increase in the proline content is noticed with 
increasing NaCl concentration upto 300 mM.
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Fig: 1 – Effect of NaCl on organic components of Excoecaria agallocha 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Table 1.  Effect on NaCl on organic components of Excoecaria agallocha ( whole plant mg g-1 fr.wt.) 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(+/-) Percent of increase or decrease over control are in parentheses 
 

 
Plants accumulate proline and other soluble nitrogenous compounds 
under salinity stress, in order to maintain  osmoregulation (Abbas et 
al., 1991). Salt tolerance has been associated with the capacity of a 
species to accumulate proline which acts as an intracellular 
osmoticum (Zidan, 1995). Besides functioning as osmoregulatory 
agent proline is reported to protect various enzymes in the 
cytoplasm (Wrench et al., 1977). It has been suggested that the 
proline accumulation is primarily due to the stimulation of proline 

biosynthesis (Bhul and Stewart, 1983) by an increase of pyrolin-5-
carboxylate reductase activity and a decrease in the proline 
dehydrogenase activity (Delauney and Verma, 1993). The glycine 
betaine content shows a parallel increase with proline with 
increasing salt concentration. Glycinebetaine like proline is 
hypothesized to function in osmoregulation of the cytoplasmic 
compartment of cell as an osmoprotectant of protein and its 
accumulation in a well documented metalobic feature exhibited by 

 
Concentration 
of NaCl (mM) 

 
Aminoacid 

 
Total sugar Starch 

Protein Proline 
Glycinebetaine 

 
Total Chlorophyll 

Control 
(0) 

13.64 19.5 18.46 6.43 3.43 
1.366 

 
0.555 

100 12.74 
(-6.59) 

18.33 
(-6.00) 

19.46 
(+5.41) 

7.15 
(+11.19) 

4.82 
(+40.52) 

1.444
(+5.710) 

0.784 
(+41.26) 

150 11.81 
(-13.41) 

16.69 
(-20.81) 

20.32 
(+10.07) 

7.71 
(+19.91) 

5.18 
(+51.02) 

1.521
(+11.34) 

0.905 
(+63.06) 

200 10.67 
(-21.77) 

14.92 
(-23.48) 

21.12 
(+14.40) 

8.25 
(+28.30) 

5.36 
(+56.26) 

1.654
(+21.01) 

0.961 
(+73.15) 

250 11.49 
(-15.76) 

16.49 
(-15.43) 

19.47 
(+5.47) 

7.27 
(+13.06) 

7.49 
(+118.36) 

1.791
(+31.55) 

0.901 
(+62.34) 

300 12.4 
(-9.09) 

18.5 
(-5.12) 

17.61 
(-4.60) 

5.82 
(-9.49) 

8.49 
(+147.52) 

1.862
(+36.31) 

0.523 
(-5.76) 
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many halophytes (Marcum, 1995; Bohnert and Jenson, 1996). The 
result suggest that a wide range of NaCl salinity does not inhibit the 
chlorophyll synthesis. Even at the extreme salinity 300 mM, 
Chlorophyll content is equal to that of control plants. A positive 
effect of NaCl salinity on the chlorophyll synthesis has been reported 
in the halophytes Sesuvium portulacastrum (Venkatesan et al., 
1995); Bruguiera cylindrical (Oswin et al., 1994); Rhizophora 
apiculata (Das et al., 1995) and Halopeplis perfoliate (Al-Zaharani 
and Hajar, 1998). The present investigation indicates that optimal 
salinity neither affects protein pigment lipid complexes nor the 
chlorophyllase activity. 
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