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Abstract 
 

Mangroves are specialized salt tolerant plant groups which grow in the intertidal areas of tropical regions. This forest ecosystem 
is dominated by halophytic seed plants and belongs to different families. Uniqueness of mangrove ecosystem is that the biota is 
constantly under physiological stress caused by extreme environmental conditions. Mangroves have been successfully colonised 
by developing morphological, reproductive and physiological adaptations like pneumatophores, stilt roots, knee roots and 
viviparous germination. The study area was Ayiramthengu mangrove which is situated in Kollam District of Kerala, India. The 
mangrove ecosystem is a part of Kayamkulam Estuary which is a narrow stretch of tropical backwater on the west coast of 
Peninsular India. Ayiramthengu mangrove forest was declared as an Environmental Hot Spot after it was ravaged by the Tsunami 
in 2004 and threatened with extinction. Floristic study on Ayiramthengu mangroves, Kollam revealed the occurrence of 9 species 
belonging to 7 families. The mangrove species Bruguiera cylenrica and Avicennia marina were two common species identified 
in all the three selected sites. So these two plant species were selected for further analysis. Ecological study included the study of 
both abiotic and biotic components of mangrove ecosystem. Abiotic components included mainly water and soil which support 
the mangroves. Water quality analysis involved both physical and chemical parameters. The selected sites showed slight 
difference in temperature. The water was slightly alkaline, high DO, medium hardness, highly saline along with other 
components of a typical mangrove ecosystem. Soil analysis showed that pH ranged from slight to strong acidic (5.4 to 6.1), EC 
critical for salt tolerant plants (1.72 to 2.14 d S/m), available Ca, Fe, Mn, Zn and Cu were in sufficient amount. Proline content 
and Lignin localization was also carried out. Prolines act as a solute which contributes the osmotic adjustment in mangroves 
during water stress. As a result of water stress, proline accumulated appreciably in leaves and stems of mangroves. 

Key words: Mangrove, Salinity, Proline, Lignin, Salt stress, Water quality, Soil analysis. 

 
1. Introduction 
 Mangroves are specialized ecosystems developed along estuarine sea coasts and river mouths in tropical and 

subtropical regions of the world, mainly in the intertidal zone. The mangroves are composed of trees and shrubs 

remarkably adapted to tidal and coastal land through their ability to live in poorly oxygenated sediment and can 

tolerate inundation by salt water through physiological chemical mechanisms [1]. Hence, the mangrove ecosystem 

and its biological components are under the influence of both marine and freshwater conditions and have developed 

a set of physiological adaptations to overcome problems of anoxia, salinity and frequent tidal inundations. This has 

led to the assemblage of a wide variety of plant and animal species of special adaptations suited to the ecosystem. 

The carbon fixed in mangroves is highly important in the coastal food webs and the litter from mangroves and the 

subsequent formation of detritus, and its tidal export has also profound effect on promoting biodiversity richness. 

Moreover, the detritus and nutrients generated in the mangrove ecosystem form excellent feed for a large variety of 

organisms which support valuable estuarine and near shore fisheries. The mangrove system plays a major role in the 

global cycle of carbon, nitrogen as well as sulphur and acts as reservoirs of waste materials [2, 3]. 

Soil provides ecosystem services critical for life, soil acts as a water filter and a growing medium; provides habitat 

for billions of organisms, contributing to biodiversity; and supplies most of the antibiotics used to fight diseases. The 
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mangrove soil could defined as halotropic soils to designate the fact that profile development is related to salt water, 

brackish water and the effective activity of plant communities (that are associated in a successional trend).Aerial 

roots, such as prop roots and pneumatophores, allow mangroves to take in oxygen from the atmosphere even when 

the soil is flooded. Red mangroves have prop roots, while black and white mangroves have pneumatophores, roots 

that stick up from the soil and work like snorkels.Lenticels small pores on the roots of mangroves, also allow oxygen 

to enter the roots. The mangrove roots themselves have extra air spaces to make it easier to transport oxygen through 

the tree. Oxygen leaking out of the roots into the soil creates a buffer zone around the roots that renders toxins 

harmless. 

Mangrove forest recently identified as the most useful natural resource systems are essential life supporting system 

which play vital role in ecological stability. Mangrove ecosystems are receiving increasing attention after the Indian 

Ocean Tsunami in 2004. But we still lack much information about their structure and function. There is a great need 

to better understand the effect of environment change and pollution in mangrove flora and fauna. The physico- 

chemical and biological characters of soil and water can be easily detected which will provide a way for early 

conservation. Conservation of mangrove ecosystem is essential to protect many marine species from extinction. This 

particular study was for identifying the present diversity of mangrove vegetation in Ayiramthengu Mangrove forest, 

analysis of physico-chemical parameters of surface waters, evaluating the magnitude of nutrient budget in the 

surface soil and also to evaluate the stress of selected mangrove species. 

2. Study Area 
The study area was Ayiramthengu mangrove (lat. 9° 02’- 9° 16’ N and long. 76° 20’ - 76° 32’ E) which is situated in 

Kollam district of Kerala, India. The mangrove ecosystem is a part of Kayamkulam estuary(lat. 9° 07’ - 9° 16’ N 

and long. 76° 20’ - 76° 28’ E),which is a narrow stretch of tropical backwater on the west coast of Peninsular India. 

Ayiramthengu mangrove forest was declared an environmental hot spot after it was ravaged by the Tsunami in 2004 

and threatened with extinction (Figure 1).                  

3. Materials and Methods 

Three sites were selected from the study area –Ayiramthengu for the present study and named as Site 1, Site 2 and 

Site3. 

3.1 Identification of plant species 

Some major plant species inhabiting in the study area were identified on direct observation.  

3.2 Analysis of water quality parameters 

The following parameter were analyzed: Hydrogen ion concentration (pH),   Temperature, Dissolved Oxygen (DO), 

Biological Oxygen Demand (BOD), Acidity, Total Alkalinity, Phosphate, Hardness, Calcium, Salinity, Nitrate, 

Sodium and Potassium [4, 5, 6] 
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3.3 Soil analysis 

The following parameter were analyzed: Soil pH, Electrical conductivity, Organic Carbon, Available Phosphorus, 

Available Potassium, Available Calcium and Magnesium, Available Sulphur, Iron, Manganese, Zinc and Copper 

and Available Boron [4, 5, 6] 

3.4 Estimation of Proline 

Proline was estimated by [7] method.  

3.5 Localization of lignin- 

Lignin was localized using the Wiersner test as described by [8] 

4. Results and Discussion 

4.1 Plant Diversity in Ayiramthengu mangrove, Kollam. 

Floristic study on Ayiramthengu mangroves, Kollam revealed the occurrence of 9 species belonging to 7 families 

and the diversity of mangroves is shown in the Table 1.The mangrove species Bruguiera cylenrica and Avicennia 

marina were two common species identified in all the three selected sites. So these two plant species were selected 

for further analysis.                                    

4.2 Physico-Chemical Characteristics of Ayiramthengu mangrove water samples. 

The conservation, management and sustainable development of the mangroves depend on the maintenance of 

hydrogeo-chemical characteristics of the system. The results of physico– chemical parameters of mangrove water in 

Ayiramthengu are given in Table 2. Mangroves can establish and grow under a relatively wide range of flooding and 

salinity conditions but is generally restricted to the intertidal zone where there is less competition with freshwater 

plants. Mangroves have developed a series of physiological and morphological adaptations that have allowed them 

to successfully colonize these environments. The stability of the mangrove is influenced by salinity, soil type and 

chemistry, nutrient content and dynamics, physiological tolerance, predation and competition at local level [9]. 

Besides the environmental stress factors, habitat destruction through human encroachment has been the primary 

cause of mangrove loss. 

Temperature: Analysis revealed that temperature of 30.50C was experienced in site 1, 30.30C in site 2 and 28.50C 

in site 3.Onthe basis of analysis maximum temperature was obtained in site 1 and minimum in site3.This revealed 

that there is slight difference in temperature in these three selected stations. Generally surface water temperature is 

influenced by the intensity of solar radiation, evaporation, fresh water influx and cooling and mix up with ebb and 

flow from adjoining neritic waters [10] 

pH: Site 1 showed a pH 7.74 and water from site 2  and 3 showed  pH 7.82 and  7.97.On the basis of analysis 

maximum pH was found in site 3 and minimum pH in site 1. All the selected sites were slightly alkaline. High pH 

values can be noted in some mangrove systems due to sea water penetration and high biological activity [11]. 
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Generally fluctuations in pH values during different seasons of the year is attributed to factors like removal of 

CO2in photosynthesis, through bicarbonate degradation, dilution of seawater by freshwater influx, reduction of 

salinity, temperature and decomposition of organic matter [10,11,12]. 

Dissolved oxygen: Analysis of Dissolved oxygen revealed the following data, 4.42 mg/l found in the sample 

collected from site 1. DO in site 2 was 5.23 mg/l and that of  site 3 was 6.03mg/l. DO was found to be  maximum in 

site 3 and minimum in site 1. Temperature and salinity influence the dissolved oxygen content. As reported by 

Saravanakumar et al (2008) the present study also showed higher value of dissolved oxygen. This might be due to 

the cumulative effect of higher wind velocity with heavy rainfall and the resultant fresh water mixing and 

ferruginous impact of sediments. The increasing of DO in the mangrove forest was caused by oxygen exchanging at 

the root system of mangrove, particularly Avicennia marina which is the mono-dominant plant. These 3 sites 

showed high DO content. 

Biological Oxygen Demand: On the basis of BOD analysis 2.41mg/l found in site 1, 4.03 mg/l and 3.62 mg/l in site 

2 and 3 respectively. Analysis result concluded maximum in site 2 and minimum in site 1. These values also showed 

slight difference and among the three selected sites, only site 2 remained within the limits. BOD is an indicator of 

organic pollution in the water. If a BOD value is 2.8 ppm water is not polluted, 3.0 to5.0 lightly polluted, 5.1 to 14.9 

and 15 were contaminated heavily polluted [13]. BOD is a parameter that affects the availability of dissolved 

oxygen and pH values. If a high BOD content, it will result in shrinkage of dissolved oxygen through the 

decomposition of organic material under aerobic conditions and a decrease in the pH value of water. The decaying 

organic matter abundant in the mangroves which increase the organic load resulting in very high BOD may also 

cause depletion in dissolved oxygen level [14]. The present study says that this area is slightly polluted. 

Acidity: Analysis revealed that acidity found site 1 was 10 mg/l , site 2 was found to be  20 mg/l  and 18 mg/l in site 

3.The water collected from site 2 showed maximum acidity and site 1showed minimum acidity.Analysis of 

Alkalinity was carried out in three sites. Alkalinity found in site 1 was obtained to be 178 mg/l, site 2 was 162 mg/l 

and site 3 was 172.Alkalinity to be estimated maximum in site 1 and minimum in site 2. In mangrove ecosystem 

nutrients are considered as the most important parameters that influence growth, reproduction and metabolic 

activities of biotic components. The distribution of nutrients is mainly based on season, tidal conditions and fresh 

water influx from land [10]. 

In. phosphate: Analysis of phosphate determined the presence of 0.18mg/l in site 1, in site 2 it was 0.22mg/l and 

site 3 was 0.25 mg/l. The maximum phosphate found in site 3 and minimum in site 1. The maximum phosphate 

value can be observed during monsoon season. High concentrations of phosphate during the monsoon season were 

reported earlier by [15, 16] 

Total hardness : Analysis of total hardness was done .An estimated amount of 154 mg/L in site1, 151 mg/L in site 

2 and 160 mg/L in site 3. Based on the above analysis maximum Hardness found in site 3 and minimum in site 2. 

For the standard case, the hardness of river water remains moderately high (75-100 mg/L) for the rainy season; 

however, the values are excessively high (300 mg/L) for the winter and summer seasons [17]. From this it’s clear 

that these selected sites show a medium hardness.  
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Saliniy: Based on the analysis of salinity 1181.7mg/l found in site 1 .The site 2 and site 3 showed 1123.5 mg/l and 

1203.8 mg/l of salinity respectively. Maximum salinity was in site 3 and minimum in site 2. Salinity, in brackish 

water habitats such as estuaries, backwater and mangroves are influenced by fresh water influx from land run off, by 

monsoon or by tidal influence. Mangroves do not require salt water to survive, but because of poor competition with 

freshwater vegetation and unique adaptations to the intertidal zone, they are generally found under the influence of 

salt water. Salinity is mainly determined by local hydrology, where input of salt water comes from the periodic tides 

and fresh water comes from rivers, rainfall, groundwater, and runoff [18]. High evapotranspiration (water loss 

through the soil and plant leaves) in the tropics and subtropics can increase salinity considerably, especially under 

environments with restricted water flow. Thus, salinity can fluctuate widely within mangrove forests, both over time 

and space. Mangroves have evolved different mechanisms to tolerate high salinities: salt exclusion, salt secretion, 

and tolerance of high salt concentrations within plant tissues are the main strategies. Most mangroves have 

developed all three mechanisms, although to varying extents [19]. 

Calcium, Magnesium, Sodium and Potasium: Calcium analysis was carried out in the 3 sites .It was found to be 

24.6 mg/l in site 1, 21.2mg/l in site 2 and 23.7mg/l in site 3. In this analysis maximum calcium was found in site 1 

and minimum was found in site 2. Magnesium analysis revealed 19.4 mg/l in site 1, 23, 2 mg/l magnesium in site 2 

and 24.2mg/l in site 3. On the basis of analysis, maximum content was in site 3 and minimum in site 1.  Analysis of 

sodium determined the presence of 21.40 ppm in site 1, 24.4ppm and 26.1 ppm in site 2 and site 3. Thus it was the 

maximum in site 3 and minimum in site 1.  Potassium analysis gave 16.3 ppm, 17.5 ppm and 18.9ppm in site 1, 2 

and 3 respectively.  

Nitrate: The amount of nitrate in site 1 was 4.01 mg/l, site 2 was 3.2mg/l and site 3 was 3.9 mg/l.In this analysis 

maximum sodium was found in site 1 and minimum in site 2.Higher values of nitrite can be experienced during 

monsoon may be due to variation in phytoplankton excretion, oxidation of ammonia, reduction of nitrate and 

bacterial decomposition of planktonic detritus and mangrove detritus present in the environment [20]. 

4.3 Physico-Chemical characteristics of Ayiramthengu Mangrove Soil samples. 
Physico-Chemical characteristics of Ayiramthengu Mangrove Soil sample are given in the table 3. The nutrients 

such as inorganic phosphorus, nitrogen, potassium, and organic carbon are provided to adjacent coastal and marine, 

as well as terrestrial ecosystems through active and passive transport [21,22].Changes in proportions of dissolved 

nutrients in mangrove water are primarily caused by supply from agricultural seepage, aquaculture effluents, human 

settlements, etc., and leads to changes in nutrient stoichiometric ratios (Si:N, N:P and Si:P), significantly impacting 

the coastal food web dynamics [23,24]. 

pH: On the basis of pH analysis of the soil collected from site 1 was 6.1, which is slightly acidic and that of site 2 

was 5.6 , moderately acidic soil and  pH of the soil from site 3 was 5.4 which was observed to be strongly acidic. 

From the analysis it was concluded that soil sample collected from site 3 was found to be strongly acidic. Slightly 

acid condition was observed in site 1. Mangrove soil is always alkaline as reported by various authors [25]. 

Electrical conductivity: The  site 1 was observed with  1.72 dSm-1, where as it was 1.81 dSm-1 in site 2 and 2.14 

dSm-1 in site 3.On the basis of above result it was concluded, the maximum electrical conductivity found in site 3 

and minimum was observed in site 1. And this is critical for salt tolerant plants. 
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Organic carbon: Organic carbon in site 1 was revealed to be 0.55%. The analysis of soil in site 2 for the detection 

of organic carbon estimated as 0.54%, which is found to be medium in content. The amount of organic carbon in site 

3 was 0.12% which is found to be low. From the above analysis maximum organic carbon concentration was 

observed site 1 and minimum in site 3. The distribution of total organic carbon closely followed the distribution of 

sediment type i.e., sediment low in clay content was low in total organic carbon and as the clay content increased, 

the total organic carbon content also increased which as reported by Reddy and Hariharan[26]. 

Available phosphorous: It was found to be 38.9Kg/ha in site 1.in site 2 was 29.5Kg/ha and 57.9 Kg/ha in site 3. 

Phosphorus content was estimated to be high in three site of which site 3 accounts for the highest phosphorus 

concentration and site 2 for the lowest. Available potash analysis was carried out in three sites ,it was found to be 

231 Kg/ha  in site 1, 308 Kg/ha in site 2 and 440Kg/ha  in site 3.Available potash was found  high in site 3 and low 

in site 1. 

Mangroves have evolved in the oligotrophic tidal environment of the tropics [27] where the total N and P content of 

the soils was likely to have been very low due to strong weathering of the old highly leached soils of the tropics 

[28]. Accordingly, we expect many mangrove environments to be nutrient limited and that; in general, tropical soils 

will be less fertile, particularly in P, which in contrast to N cannot be replaced through biological fixation [29]. 

Available boron in site 1 was estimated to be with 0.43ppm, where as boron in site 2 was 0.38 ppm and site 3 was 

0.54ppm.Site 1 and 2 showed boron deficiency .Analysis result concluded maximum boron content in site 3 and 

minimum in site 1. Available Sulphur was  estimated as 900 ppm in site 1, in site 2,  was 160 and 359 in site 3.In all 

sites sulphur concentration is toxic. Maximum sulphur was in site 1 and minimum in site 2. The estimated value of 

Magnesium was 48 ppm in all three sites, which accounts for magnesium deficiency. Analysis of iron revealed the 

presence of 40.6 ppm in site 1.In site 2 was74ppm and 49 ppm in site 3.The revealed concentration is sufficient in 

the three sites.on the basis of analysis site 2 shows maximum and minimum in site 1. Available Manganese was 

found to be 29.9 ppm in site 1.site 2 was 35 ppm and 18.4ppm in site 3.Maximum in site 2 and minimum in site 3.In 

this analysis sulphur is sufficient in all sites. Analysis of Zinc determine the presence of 1.13 ppm in site 1 .site 2 

was 1.33ppm and 1.1 ppm in site 3.The maximum in site site 2 and minimum in site 3.Zinc is also sufficient in all 

site. Available copper was estimated as 1.1ppm in site 1, in site 2, it was 1.95ppm and 1.5ppm in site 3. The copper 

content was also sufficient in all selected sites. 

Organic matter degradation constitutes an important pathway for the mobilization of elements in the ecosystems, as 

it leads to the release of inorganic nutrients from organic material, which maintains biological productivity and food 

web processes [30]. Furthermore, estuarine soil and sediments may act as important sinks for atmospheric carbon 

dioxide [31], storing up to 1.39 to 6.54 ton C ha−1 year−1 [32, 33]. Studies on organic matter mineralization 

pathways are therefore essential for a better understanding of Fe and S cycles, and also for better comprehension of 

the carbon cycle and the geochemical dynamics of coastal environments [30] 

 

 

340 
 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 9, September 2015. 

www.ijiset.com 

ISSN 2348 – 7968 

 

4.4 Estimation of proline 

Proline analysis of leaves of Avicennia marina and Bruguiera cylendrica was given in Table 4. Analysis of proline 

content was carried out in the leaves of two species, Avicennia marina and Bruguiera cylendrica in the selected 

three sites. The proline content in site 1 was estimated as 1.980(mg/g of tissue) in Avicennia marina and that in site 

2 was 2.245 (mg/g of tissue) and in site 3 was 1.279(mg/g of tissue). On the basis of analysis the maximum proline 

content was reported in Bruguiera cylendrica found in site 2.The minimum was found in site 3.The amount of 

proline in Bruguiera cylendrica in site 1 was estimated as 2.098(mg/g of tissue) and in site 2 was 2.776 (mg/g of 

tissue) where as site 3 reported 1.889(mg/g of tissue). On the basis of analysis report the maximum proline content 

of the leaves of Bruguiera cylendrica found in site2 and minimum was in site 3.  

This primary analysis revealed that the presence of proline content was found higher in the leaves of Bruguiera 

cylendrica in site 2, [2.776 (mg/g of tissue)]. Taking both plants into consideration, Bruguiera cylendrica showed 

high content of proline. Proline acts as a solute which contributes the osmotic adjustment in mangroves during water 

stress. As a result of water stress, proline accumulated appreciably in leaves and stems of mangroves. Plants absorb 

most of the nutrients in ionic form and proline accumulation is a common metabolic response of higher plants to 

water deficit and salinity stress and has been the subject of numerous reviews over the last 20 years [34]. 

4.5 Localization of Lignin 

Lignin is a nitrogen-free co-polymer of various phenylpropenyl alcohols that is present in vascular plants. Lignin 

composition varies significantly between gymnosperms and angiosperms, and between hard (i.e., woods) and soft 

(i.e., leaves, needles) tissues. Because of the exclusive association with higher plants, lignin is usually considered as 

a specific tracer of terrestrial plant remains. Mangrove species exhibit a typical vascular-plant lignin signature, with 

great variations between leaves and wood, the latter being richer in lignin oxidation product. 

The mangrove tree roots contain a large amount of tannins and the leaves contain lignins. Lignocellulose, the 

structural component of mangrove leaves become gradually enriched in lignin content during decomposition due to 

the rapid degradation of structural polysaccharide components. . Contrary to what has been observed in a variety of 

other vascular plant tissues, the lignin component of mangrove leaves is lost at approximately the same rate as the 

polysaccharide components [35]. Phenolic materials are abundant in the soil and water of eutrophic environments 

and are the main components of soil and aquatic humic substances [36]. They result in adverse environmental 

conditions such as high BOD, undesirable anesthetic effects, fish lainting or toxicity the very resistant nature of 

lignins is suggestive of long term damaging effects on the ecosystem. 

The lignin component of vascular plant tissue represents a source - specific tracer that can uniquely characterize 

terrestrial organic matter [37]. Hedges and co-workers [38, 39] have shown that it is possible to identify land - 

derived organic matter in aquatic systems, through the analysis of the oxidation products of lignin. This lignin, 

together with other compounds such as tannins, polyphenols and quinones can undergo condensation reactions to 

form the humic material that shapes a considerable part of organic materials.  The localization study revealed that all 
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the samples were with proper lignin deposition as shown in the figures, which indicates the stress from the 

environment on the vegetation. 

Localization of lignin, in Avicennia and Brugeria from different sites was compared with the phloroglucinol stained 

sections, which demonstrated the different localization pattern and anatomy of the stems (Figures 2 to 7).  In 

Avicennia, irrespective of the sites from which they are collected, the lignifications is so poor and external to the 

vascular tissue there were several layers of cells that were green and not lignified. In contrast to this, in Brugeria, the 

anatomical sections revealed extensive lignifications in the endodermal cells (in the casparian strips), especially in 

the samples collected from site2. This supports the view that different processes of lignin decomposition occur 

within the mangrove species under various mangrove ecosystems, as a result of their location in the marshy area and 

respective influence and frequency of fresh and sea water input. The variation in lignin composition and deposition 

is also reflected biochemically in the substrate specificity involved in the biosynthesis of lignin precursors [40].  

Lignin plays an important role in intricate internal transport of water, nutrients and metabolites. It imparts rigidity to 

the cell wall and act as a permanent bounding agent between cells generating a composite structure outstandingly 

resistant towards impact compression and bending. The exact definition and differentiation of lignin from other poly 

phenolic plant constituents has remained a matter of debate till recently. Due to the presence of certain insoluble 

polyphenols, often related to tannins or flavanols, identification of lignin became a difficult task as these 

constituents have certain characteristics common with lignin. This may be the reason behind the appearance of 

poorly lignified cells in Avicennia samples.  

5. Summary and Conclusion 
Mangroves are important scientifically due to their strange morphological and anatomical adaptations and special 

physiology like high osmotic potential of cell sap, reaction to salinity, desalination and vivipary. Mangrove 

ecosystems are commercially very significant and provide many direct and indirect services to man. So mangrove 

ecosystem must be conserved. The estuaries are subjected to seasonal variations which are reflected in the mineral 

composition of water and consequently that of mangroves. Salts are continuously absorbed by roots and transported 

into the shoots. In mangroves several mechanisms reduce the salt content, such as salt extrusion, salt excretion by 

salt glands as seen in species like Avicennia, Aegiceras, Acanthus and Sonneratia and salt accumulation in which 

mangroves deposit the Sodium and chloride ions in their bark, old leaves, etc. 

The present study aimed to observe the ecology of Ayiramthengu Mangrove at Kollam dist., where an attempt was 

made to study the vegetation, water and soil quality parameters along with the stress indicating proline and lignin.  

The various parameters represent the ecological factors there in the area. As such all the parameters are representing 

the typical characters of a mangrove.The study also revealed the plant diversitythere. Proline content and lignin 

localization indicates the stress on the vegetation. This mangrove also needs conservation so that better ecological 

balance can be maintained. This preliminary study reveals that, at present this area is having the typical mangrove 

characters. 
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The mangrove vegetation that exists today in Kerala coast is just a vestige of what existed in the recent past. Many 

estuaries and backwaters of Kerala supported a rich mangrove flora until a few decades ago, were almost 

encroached by man for various purposes. This encroachment not only reduced the mangrove vegetation, and altered 

its habitat and changed the ecological niche of the estuarine ecosystem itself. 
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.                                         

                                                 Figures and Tables 
 
 

 
                      Figure 1: Location map of the study area- Ayiramthengu mangrove 
 

                            Table 1:  Plant Diversity of mangroves in Ayiramthengu, Kollam 

SI.No Mangrove Species Family Habit 

1 Acanthus ilicifolius Acanthaceae shrub 

2 Aegiceras corniculatum   Myrsinaceae Shrub 

3 Avicennnia marina  Avicinniaceae Tree 

4 Bruguiera cylendrica Rhizophoraceae Tree 

5 Exocaria agallocha Euphorbiaceae) Tree 

6 Lumnitzera racemosa Combretaceae Shrub 

7 Rhizophora apiculata Rhizophoraceae Tree 

346 
 

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 9, September 2015. 

www.ijiset.com 

ISSN 2348 – 7968 

 

 

 

 

 

 

 

 

 

                    

 

 

 

                           Table 2: Physico-Chemical Characteristics of water samples (S1- site1, S2- site 2 and S3- site 3) 

                                                             

                                                            

                         

                               Table 3: Physico-Chemical characteristics of soil samples (S1- site1, S2- site 2 and S3- site 3) 

 

Pameters S1 S2 S3 Max Min Average 

pH 6.1 5.6 5.4 5.4 6.1 5.7 

EC dsm-1 1.72 1.81 2.14 2.14 1.72 1.89 

Organic carbon (%) 0.55 0.54 0.12 0.55 0.12 0.40 

8 Rhizophora mucronata Rhizophoraceae Tree 

9 Sonneratia caseolaris Lythroceae Shrub 

Parameters S1 S2 S3 Max Min Average 

T(0C) 30.5 30.3 28.5 30.5 28.5 29.7 

PH 7.74 7.82 7.97 7.97 7.74 7.84 

DO(mg/l) 4.42 5.23 6.03 6.03 4.42 5.22 

BOD(mg/l) 2.41 4.03 3.62 4.03 2.41 3.35 

Acidity(mg/l) 10 20 18 20 10 16 

Alkalinity(mg/l) 178 162 172 178 162 170.6 

Phosphate(mg/l) 0.18 0.22 0.25 0.25 0.18 0.216 

Total Hardness(mg/l) 154 151 160 160 151 155 

Salinity(mg/l) 1181.7 1123.5 1203.8 1203.8 1123.5 1169.6 

Calcium(mg/l) 24.6 21.2 23.7 24.6 21.2 23.1 

Magnesium(mg/l) 19.4 23.2 24.2 24.2 19.4 22.26 

Sodium (ppm) 21.40 24.4 26.1 26.1 21.40 23.96 

Potassium(ppml) 16.3 17.5 18.9 18.9 16.3 17.56 

Nitrate (mg/l) 4.01 3.2 3.9 4.01 3.2 3.70 
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Available 

phosphorus(Kg/ha) 

38.9 29.5 57.9 57.9 29.5 42.1 

Available potash(Kg/ha) 231 308 440 440 231 326.3 

Available boron(ppm) 0.43 0.38 0.54 0.54 0.38 0.45 

Available sulphur(ppm) 900 160 359 900 160 473 

Available calcium(ppm) 420 490 630 630 420 513.3 

Available 

magnesium(ppm) 

48 48 48 - - 48 

Available manganese(ppm) 29.9 35 18.4 35 18.4 27.7 

Available zinc(ppm) 1.13 1.33 1.1 1.33 1.1 1.18 

Available copper(ppm) 1.1 1.95 1.5 1.95 1.1 1.51 

Available iron (ppm) 40.6 74 49 74 49 54.5 

 

 
                                                                           Table 4: Estimation of Proline 

                        A1-A3 :Avicennia marina                  B1-B3: Bruguiera cylendrica 

Plants Amount of proline 

(mg/g of tissue) 

A1 1.980 

A2 2.245 

A3 1.279 

B1 2.098 

B2 2.776 

B3 1.889 

     

                              Before localization                                                                    After localization 

                       
                                                                        

                                                                          Figure 2 -Site 1- sample 1 
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                                 Before localization                                                                     After localization 

                              
                                                                                 

                                                                           Figure 3-Site 2- sample 1 

 

 

 

 

 

 

                                   Before localization                                                                    After localization     

                                                                                            
                                                                                                                           

                                                                              Figure 4 - Site 3 - Sample 1 

                        

                                     Before localization                                                                        After localization 

                                

                                                                                 Figure 5- Site 1- Sample 2  
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                          Before localization                                                                  After localization 

                                 

                                                                       Figure 6- Site 2- Sample 2 

 

                                     

 

 

 

                                Before localization                                                             After localization 

 

                  
                      

 
                                                                        Figure 6- Site 3- Sample 2   
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