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Abstract:- The present study was carried out to determine the physico-chemical characteristics of
sediments in two different mangrove areas located at the eastern mangroves region i.e Coringa Wild Life
Sanctuary (CWS) and Seethanagaram Mangroves area (SMA) of Andhra Pradesh, South India. Tidal
amplitude varied from 0.02 m to 3.54 m in both locations. Salinity varied from 32.0 to 42 ‰ in both
collection area and the pH in the soil sediment ranged between 4.32 to 4.84 mg/L. Concentrations of
nutrients viz. nitrate is more in CWS (mean 0.321 mg/L) compared to SMA (0.286 mg/L). Organic
carbon was recorded as 4.28 % in CWS and 3.12% in SMA. Phosphates are 0.06 mg/L in first collection
area and 0.04 in the second collection area. The silicate was found to be 1.1 in CWS and little bit high in
SMA (1.62mg/L). The humic acid percentage was 2.32% in CWS and 1.1% in SMA. The nature of soil
texture is characterized by the abundance of solty loam, silty clay and silty clay loam. All the physicochemical parameters of the soil are shown significant relation by using t-test (p≤ 0.05).
Keywords: Mangroves, Physico-Chemical parameters, Soil Sediment.

I.

INTRODUCTION

Mangrove ecosystem acts as a buffer between near shore and lagoonal or estuarine environments with
regard to the influence of freshwater discharge and salinity regime [1]. Mangroves are salt-tolerant plants occur in
most tropical and subtropical regions of the world. These are serves as nursery, feeding and spawning grounds for
the commercial fisheries. Fertility and healthiness of mangrove environment is reflected in productivity of
phytoplankton and zooplankton as primary and secondary producers. Mangroves are rich in organic matter and
nutrients and support very large biomass of flora and fauna. Mangroves are woody plants, which grown in loose
wet soils of brackish-to-saline estuaries and shorelines. In India only 8% coastline is occupied by mangroves. The
major products of general recycling of organic matter are detritus which is rich in enzymes and proteins and
contains large microbial population [2], [3]. Bacterial activity is responsible for most of the carbon recycling in
mangrove soil under both oxic and anoxic conditions. They can obtain high net primary production rates, and
under certain conditions may export organic carbon to the adjacent aquatic environment either as leaf litter,
particulate or dissolved organic matter [4]. The high productivity in mangrove ecosystems is often attributed to
greater litter degradation rates and efficient recycling of nutrients, which are supplied by both autochthonous litter
and allochthonous inputs from natural and anthropogenic sources [5], [6], [7]. 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 [8]. Besides the environmental stress factors, habitat destruction through human
encroachment has been the primary cause of mangrove loss. The study of mangrove regions is necessary as they
are highly productive and play an important role as breeding and nursery grounds for many commercially
important fishes especially shrimps [9]. Distribution of nutrients determines the fertility potential of a water mass
[10], [11]. The regular and periodic changes in the climate synchronized with season are ultimately reflected in
the environmental parameters also, which in turn have a direct or indirect influence over the planktonic
population. The seasonal distribution, abiotic and biotic processes affect the nutrient cycle of different coastal
environments [12]. The magnitude and periodicity of forces such as tides, nutrients, hydro-period and stresses
such as cyclones, drought, salt accumulation and frost may largely determine the ‘energy signature’ in mangrove
realm and the floral and faunal composition [13]. Good quality of water resources depends on a large number of
physicochemical parameters and the magnitude and source of any pollution load and to assess that monitoring of
these parameters is essential [14]. Assessment of water resource quality of any region is an important aspect of
developmental activities of the region, because rivers, lakes and manmade reservoirs are used for water supply to
domestic, industrial, agricultural and fish culture [15]. Larval retention and high productivity in mangrove-lined
estuaries have been attributed to the abundant food supply in comparison to adjacent marine areas [16], [17].
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Organic materials derived from decaying mangrove leaves are used as primary food source in sustaining larval
and juvenile stocks. Influence of physical, chemical and biological variables on planktonic communities in
mangrove waters are more pronounced than the nearshore coastal environment, resulting in seasonal changes of
planktonic species composition and densities [18]. However, such studies have not been attempted in Coringa
Wild Life Sanctuary (CWS) and Seethanagaram Mangroves area (SMA) of Andhra Pradesh, South India.
Although a number of authors have studied the physical and chemical characteristics of some Indian estuaries
and mangroves [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30]. Hence, the present
investigation attempted to record physico-chemical characters of the soil sediment at two different mangrove
areas.
II.

MATERIALS AND METHODS

The present study was conducted at Coringa Wild Life Sanctuary (CWS) and Seethanagaram
Mangroves’ Area (SMA) of Andhra Pradesh in South India. The main reason for the selection of this area is that
two locations are proximity to open coast and the level of anthropogenic pressure. The soil samples were
collected up to 30 cm depth at 20 different locations in each area. The samples were dried and sieved through 20
mm nylon mesh for further process. For the analysis of nutrients, surface water samples were collected in clean
polypropylene/glass containers and kept in an ice box and transported immediately to the laboratory. Sediment
samples were collected using a Peterson grab (size 0.08 m2). The water and sediment temperature were
measured using standard mercury bulb thermometer of 0.02o C accuracy. The Soil pH was determined by Kalra
[31]. The Organic Carbon was determined by Walkley & Black [32].The nitrates were estimated by “Cd”
redactor method. The phosphates were estimated by Ascorbic acid method, the silicates were estimated by
Molybdosilicate method by standerd methodology (APHA, 1998) [33]. The humic acid was estimated by
calorimetric method [34]. Simple correlation (r) was made for statistical interpretation of the physico-chemical
characteristics and two-way analysis of variance (ANOVA) was employed to find out variations in all
hydrographic parameters between stations and seasons.
III. RESULTS AND DISCUSSION
The tidal amplitude in both the east and west coasts of India are influenced by wind tides. The tides in
the study sites are mixed semi diurnal type with a large diurnal inequality and varying amplitude. Andhra
Pradesh coast experiences very high tides perhaps the highest that occur anywhere along the Indian coasts [35].
However, in the both study area the tidal amplitudes were 3.54±0.02 m. The surface water temperature varied
from 15 to 40oC during winter and summer seasons. Salinity varied from 32 to 42 ‰ during monsoon and
summer seasons. The minimum salinity was presumably due to the influence of heavy rainfall and the resultant
river run-off, which is a regular annual event in this area during monsoon. Salinity acts as a limiting factor in the
distribution of living organisms, and its variation caused by dilution and evaporation is most likely to influence
the fauna in the intertidal zone [36]. Generally, changes in salinity of brackish water habitats such as estuaries,
backwaters and mangrove are due to influx of freshwater from land run off, caused by monsoon or by tidal
variations. In the present study, the CWS showed more acidic than SMA because of low salinities and also more
decomposed organic matter. The pH of the soil significantly effect on the plant growth (Graph -1). It the present
study it is found that the salinity was low because in the area less frequency of tidal inundation and also with
increasing the distance from the coast was observed (Graph -1). The pH of the soil significantly effect on the
plant growth (Graph -1). During the present study more acidic values are recorded in both stations. 4.32 mg/L
was recorded in CWS soil when it is diluted in water, if it diluted in Potassium chloride (KCL) solution, 4.61
mg/L of pH was observed. In SMA area the soil was contain 4.51 mg/L of pH was observed in water dilution
state and 4.84 mg/L of pH was recorded in KCl dilution. The mean value of the both the area were recorded
more acidic because the mangrove soil is always alkaline as reported by various authors [37], [38]. The low
value of pH indicating acidic condition recorded during monsoon months may be due to the oxidation of Fe SO4
and Fe S to H2SO4 [39]. Hema and Ghose reported that the variability in organic carbon content shows
variation which indicates the anthropogenic activities and land uses in the area have influence on the distribution
of OC. [40]. The anthropogenic activities in the CWS such as aquaculture (fish & shrimp farming) effluents
domestic effluent are more from the nearby villages. The CWS area shown 4.28 % of organic carbon (OC) and
in SMA area it was recorded as 3.12 %
(Graph -2). More organic carbon (OC) is recorded in CWS are
because receiving of OC inputs derived from both terrestrial and aquatic origins than SMA. The nitrate levels
(Graph -3) were more (0.321 mg/L) at CWS may be due to the increased phytoplankton excretion, oxidation of
ammonia and reduction of nitrate and by recycling of nitrogen and also due to bacterial decomposition of
planktonic detritus present in the environment [23] and at SMA the nitrates were recorded as low (0.286 mg/L)
due to less freshwater inflow and high salinity [41], [42]. The highest phosphate (0.06 mg/L) and nitrate values
recorded in CWS during monsoon season may be attributed to heavy rainfall, land runoff, its autochthonous
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origin and weathering of rocks liberating soluble alkali metal phosphates (Graph -4), the bulk of which are
carried into the mangrove waters [21], [43]. Another possible way of nitrate entry is through oxidation of
ammonia form of nitrogen to nitrite and then consequently to nitrate [25]. The low values recorded during nonmonsoon period may be due to utilization by phytoplankton as evidenced by high photosynthetic activity and
the dominance of neritic seawater having negligible amount of nitrate [21].
The CWS were shown high level phosphates, these phosphate concentrations depends upon the
concentration in the freshwater that mixed with the seawater and also the more dead and decomposed organic
matter on surface layers. The silicate content was higher than that of the other nutrients (NO3, NO2 and PO4)
and the levels were low at CWS may be utilised by phytoplankton for their biological activity. In the present
study the total organic carbon value was low during monsoon and high during winter season. An abundant
supply of organic matter in the water column, relatively rapid rate of accumulation of fine grained inorganic
matter and low O2 content of the water immediately above the bottom sediments would favor high organic
matter in the bottom sediments [44]. The organic carbon in lake sediments is derived from primary production
within the aquatic ecosystem (autochthonous sources) and also from terrestrial biota (allochthonous sources) by
transport of leached and eroded material into the lake [45]. Therefore, the high organic carbon in the mangrove
waters may be due to the mangrove and terrestrial detritus present in the suspended matter [46]. In addition to
this an increase in organic matter content in the sediments may be due to the fine nature of sediments (Clayey
and silt sediments) and high rate of sedimentation [47].and decomposition of mangrove foliage and other
vegetative remains in the sediments [1],[48]. Concentrations of silicates are high (1.62 mg/L) in SMA compared
to CWS area (1.10 mg/L). The humic acid was shown variation and more at CWS (2.32%) which indicate the
organic rich sediment mangrove area [19]. Soil texture revealed dominance of silty loam and silty clay in all the
stations in all the months with no much variation among them (Graph -5 & 6). This consistently high silty loam
values may be attributed to the winnowing activity of sediment transport system. Absence of perennial flow of
freshwater in costal districts along with lack of wave induced sand transport from open sea also may be the
reason for this uniformity in soil texture.
IV. CONCLUSION
The present experimental observation of the physico-chemical characteristics of soil sediment and soil
texture would form a useful tool for further ecological assessment and monitoring of these coastal ecosystems of
eastern values of Andhra Pradesh, India. The present study was concluded that pH, NO3, PO4, Si, OC and
humic acid were shown variation at both areas and parameters were indicates at the CWS was more influenced
by fresh water influx and the SMA was influenced by tidal amplitude.
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Graph -1: Comparison of pH in water and KCl of two different mangrove areas and shown significance
difference using t-test at p≤ 0.05
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Graph -2: Comparison of Organic Carbon of two different mangrove areas and shown significance
difference using t-test at p≤ 0.05
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Graph -3: Comparison of Nitrates of two different mangrove areas and shown significance difference
using t-test at p≤ 0.05
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Graph -4: Comparison of Phosphates of two different mangrove areas and shown significance difference
using t-test at p≤ 0.05
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Graph -5: Comparison of Silicates of two different mangrove areas and shown significance difference
using t-test at p≤ 0.05
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Graph -6: Comparison of humic Acid of two different mangrove areas and shown significance difference
using t-test at p≤ 0.05
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