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ABSTRACT

The present study deals with the sediment and water characteristic of selected shrimp farms. The study envisaged to
assess the sediment and water quality, productivity and fertility of the culture ponds and to understand the
fluctuations in the values of sediment and water related parameters during the shrimp farming. Results have showed
significant monthly variations at all four stations. Positive correlation was found between water temperature and
salinity, salinity and primary productivity, primary productivity and dissolve oxygen, dissolve oxygen and nitrate,
nitrate and total available phosphorous, soil salinity and soil organic carbon. However a negative correlation was
observed between soil organic carbon and pH. Overall mean values of the nutrients in the sediment and water
indicated that ponds are fertile and productive for shrimp culture operations.
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INTRODUCTION

Aquaculture is one among the fastest growing foedt@s in the world. Amongst the various branchés o
aquaculture, shrimp culture has expanded rapidigsacthe world because of faster growth rate afrgs, short
culture period, high export value and demand innttaket. In developing countries of east and seudlast Asia,
shrimp culture has become an important industry @tributes for the majority of the export bothterms of
guantity and value. Currently more than 70 % obgleshrimp production is coming from these coustdaaed most

is exported to developed countries. China is thdileg producer of farmed shrimp in the world.

India has vast potential in terms of species dityend total marine and brackish water cultureiemment. In
India, total production of shrimp was 1,85,990 migetonnes from an area of 1,84,115 ha during 22086 [1] .
Although shrimp aquaculture has significant conttitn in the export earning still there is a roan improvement
in the total production through lateral expansiod hetter management practices. In this regardstdte of Gujarat
has the longest coast line in India and it candpét$ suitability for the expansion of shrimp aquiture.

Sediment and water quality plays an important imlencreasing the productivity of pond. It providatritionally
balanced and healthy environment to cultured amim&kediment and water quality has a significané nol
increasing the total production of pond. However|rdia, much less efforts have been made to asBegwle of
these parameters in productivity of shrimp farnmg] & necessitates attention for further reseavéhter quality
management is important in aquaculture. The pHatewand sediments determine the healthy survivdigaowth
of aquatic animals. Physical and chemical facties temperature, salinity, total suspended solit3S), dissolved
gases and nutrients influence the water qualityadliy or indirectly, which ultimately govern thedithy survival of
organisms in aquatic ecosystems. Salinity playsimaportant role on the physiological functions ofltate
organisms. The balance of salt and water in a didsuvery essential for maintaining the coordinatia its
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physiological functions. Total suspended solids Y $icrease in the shrimp ponds as a result ofgptfgmkton
blooms, zooplankton biomass and other suspendétizaticles of clay or silt. Recently study hawered out on
Nutrient status evaluation of Nagzari dam wateMaharashtra also show importance of nitrate fortgblgnkton
growth [2].

Quality of the pond sediment is one of the vitaltdas for the success of the aquaculture. The palyand chemical
characteristics of pond water are very much infagehby the properties of bottom sediments. Theobot#ediments
provide food and shelter for the benthic organiamd also act as the reservoir of nutrients forgtteavth of benthic
algae which constitute food for aquatic organisiise sediment also functions as a buffer and govimstorage
and release of nutrients into the water. It seagbiological filter through the adsorption of angaresidues of
food, excretory products and algal metabolites. Beeiment holds high bacterial load which helpsthe

decomposition and mineralization of organic depoattthe bottom. The nature and composition of mEdiment
have important role on the balance of coastal agtiae systems and in determining the fertilitycofture ponds
and consequently on the growth and to releaseemi¢rinto the water from sediments by bacteriabaciOrganic
cycling in the shallow brackish water ponds is goee by the rate of conversion of living tissue® idetritus and
secondarily the rate of conversion of detritus iigsolved organic and inorganic forms of nutrient.

The essential components of aquatic ecosystemrgemic and inorganic form of potassium and calcivhich

influence organic productivity at the primary aretendary level in shallow coastal ponds traditignaked for
shrimp and fish culture practices. Organic contaftthe bottom sediments are reflected in the deaiteation of
organic carbon. The structure and composition #olpo sediment are important criteria to determhme guitability
of the site for aquaculture. In this regard, adégjirformation about physico-chemical parameterseafiment and
water, the dynamic interaction between sedimenteuedlying water and ecological interaction of auitd animals
living in that environment are essential comporientnderstand the suitability for development arahagement of
shrimp aquaculture.

This research work was carried out with the objectdb study the sediment and water characterisficselected
shrimp ponds. Information gathered from the studyub be useful to understand the fertility of shirulture
ponds with reference to sediment and water chaisiits

MATERIALS AND METHODS

Site of the experiment

Shrimp Penaeus monodon) farms located at Patelwadi village, Diu (U.T.)reveselected for the present study. It is
situated at N = 2043’ 866” to N = 28 44’ 102”. Latitude and E = 07®4’ 529" to E = 07854’ 512" longitude.
Experiment was conducted for over a period of 1&2@sdrom February to May 2008. Three different pomgtre
studied. Each pond had an area of 0.8 ha and stpdénsity of 6-8 numbersfirPonds were fertilized with single
super phosphate at the rate of 25 kg/ha.

Stations were fixed at four corners of ponds fguiar collection of water and sediment samples.

Collection and analysis of water samples

Water samples were collected fortnightly in segapastic containers (3 L) from all stations witle tdepth ranging
from 70 cm to 100 cm. Water was allowed to staiitistthe container for about 5 minutes. Temperataf the
water was recorded directly from pond while collegtwater samples. For estimation of primary praiity and
dissolved oxygen, water samples were collectedlielled BOD bottle (125 ml.) carefully without eagment of
water bubbles. Water samples were taken in cleastiplcontainer for analysis of various water gyglarameters
and were brought to laboratory for analysis.

Water quality parameters such as salinity (ppt), foithl suspended solid (mg/l), dissolved oxygea/(n primary
productivity (mg C/ i¥day), nitrate (ug/l) and reactive phosphorus (pdre analysed using standard methods [3]

Collection and analysis of sediment samples

Sediment was collected fortnightly from all thetisias of different ponds starting from FebruaryMay 2008.
Collected samples from all the stations were kepgeparate labeled polyethylene bags. Samples hvetght to
the laboratory and stored in refrigerator for asaly Collected sediment sample parameters analyzettie
laboratory condition were pH, salinity (ppt), orgarcarbon (%), available phosphorus (ppm), and labks
potassium (ppm).
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Available phosphorus

Available phosphorus was determined by Olen’s nkthe described by Jackson (1958). 2.5 gm of a&ddri
powdered soil was transferred to 250 ml Erlenméigsk. To this, 50 ml of NaHCgXolution was added along with
one teaspoon of carbon black. Suspension was sliekerperiod of 30 minutes. The solution was fég: through
Whatman No. 1 filter paper and the filtrate wasetakor determining the available phosphorus with likelp of a
Chemito digital flame photometer.

Available potassium

Available potassium was estimated by ammonium &eetetraction method. 10 g of oven dried, powetivgas
transferred to 250 ml Erlenmeyer flask. To thisKlal00 ml of 1 N neutral ammonium acetate was édatel
shaken well in an electric shaker for half an hdinis solution was then filtered through WhatmdiefiNo. 1 and
the filtrate was then taken for determining the ilakde potassium with the help of a Chemito digif@me
photometer.

Salinity

Sediment sample was dried in hot air oven at 586@t remove the moisture. 5 gm of dried soil wassferred in
a conical flask and 25 ml of distilled water wasled to it. Mixture was shaked properly and filteterbugh No -
42 Whatman filter paper. Salinity of the filtrat@svdetermined by titrimetric method [3]. In thisthed the halogen
ions in seawater was titrated with silver nitragéng potassium chromate as indicator. Followingniada was used
for the calculation:

Salinity = X x 0.144 x 35.46 x 25mg/g or ppt.
10x5

Where, X = volume of AgNg 0.144 = normality of AgN®@ 35.46 = equivalent wt. of Cl; 25 = distilled watesed
for extraction; 10 = volume of the filtrate used firation (in ml). 5 = quantity of sediment takén gm).

Organic carbon
Organic carbon of the sediment was estimated byowieiation method (Walkly and Black method) as diésd by
Jackson [4] . Organic matter was calculated byfaihg formula:

% of carbon in soil = (x-y) x N x 0.003 x 100
W

Where; W = weight of the soil, x = volume of fereammonium sulphate for blank; y = volume of fesrou
ammonium sulphate for sample; N = normality of deis ammonium sulphate.

RESULTS AND DISCUSSION

The present study aimed to evaluate the sedimahtwaaier parameters of selected shrimp farms ofl\Radé
village, Diu region. Periodical data obtained wstagistically analysed and presented as followsaBee presented
with standard deviation values.

Analysis of water parameters

Temperature and salinity

Water temperature (°C) recorded from four statieash from the different ponds .Water temperatu@® (?as
found lowest 17.4 £ 0.3 SD in pond A in the montlrebruary, 2008. The highest temperature (°C)2@.8 + 0.8)
in pond B in the month of May, 2008. The water tenagure increased with the increase in cultureogeri

Statistical analysis of the data revealed thattheas significant difference (p<0.05) observedwater temperature
recorded between all the treatment ponds duringuaep 2008 to May 2008.

Significant correlation (p<0.05) was found betweeter temperature (°C) and salinity (ppt), primprgductivity,
(mgc/ni/day), dissolved oxygen (mg/l), reactive phosphaug/l), nitrate (ug/l), pH and total suspendeddsol
(mg/1), respectively.

Moreover, there was a significant correlation (©8).found between water temperature (°C), soil lakka
phosphorus, (ppm), soil available potassium (ppany soil salinity (ppt) respectively. However, rignificant
correlation (p>0.05) was observed between watepéeature (°C) and soil pH as well as soil orgamidon (%)
respectively.
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The mean water salinity (ppt) recorded from thdedént ponds. Water salinity (ppt) was found low28t5 + 0.1
ppt in pond A in February, 2008 and highest 31M6&tppt in pond B in the month of May, 2008 The evaalinity
increased with the increase in culture period.

Statistical analysis of the data revealed thatetheas significant difference (P<0.05) observedviater salinity
recorded between all the treatment ponds duringuaelp, 2008 to May, 2008.There was a significantedation
(p<0.05) found between water salinity (ppt), saifiéable phosphorus, (ppm) and soil available pitas (ppm)
respectively. However, no significant correlatipr@.05) was observed between water salinity (g, soil pH as
well as soil organic carbon (%) respectively.

Primary productivity (mgc/m3/day)

Primary Productivity(mgc/nt/day) was recorded from four stations each fromdifferent ponds are shown in
Table 1. Primary productivity was found to be lon@$ + 0.1 mgc/rfiday in pond A in February, 2008 and highest
9.4 £ 0.1 mgc/m3/day in pond C in the month of M2908 The primary productivity increased with therease in
culture period. Moreover, there was a significantrelation (p<0.05) found between soil salinity fjppsoil
available phosphorus, (ppm) and soil available g8item (ppm) respectively. However, no significaotrelation
(p>0.05) was observed between water pH, total susgzksolids (mg/l), soil pH as well as soil orgacécbon (%)
respectively.

Dissolve oxygen (mg/l)

Dissolve oxygen (mg/l) was recorded from four stasi each from the different ponds.The mean DissOkggen
(mg/l) recorded from the different ponds. Disso®gygen was found to be lowest 5.2 + 0.1 mg/l inpdnin

February, 2008 and highest 7.1 + 0.1 mg/l in ponith Bhe month of May, 2008 The dissolved oxygerreased
with the increase in culture period.

Reactive phosphorous (ug/l)

The mean Reactive Phosphorous (ug/l) recorded fhandifferent ponds. Reactive phosphorous was fdarige
lowest 7.4 + 0.1 pg/l in pond A in February, 200! dighest 8.4 + 0.2 pg/l in pond C in the monthivaly, 2008
The reactive phosphorous increased with the inergasulture period.

Nitrate (pg/l)

Nitrate (ug/l) was recorded from four stations efoim the different ponds are shown Figure 1. TleamNitrate
(ug/l) recorded from the different ponds. Nitra@ue was found to be lowest 0.70 = 0.02 g/l ingpdnin

February, 2008 and highest 0.87 + 0.01 pg/litggand C in the month of May 2008 The nitrate inceelhwith the
increase in culture period.

Statistical analysis of the data showed that theae significant difference (P<0.05) observed fdraté recorded
between all the treatment ponds during Februar§820 May, 2008.

Total suspended solids (mg/l)

Total suspended solids (mg/l) was observed from $tations each from the different ponds are shiowFigure 2
.The mean Total Suspended Solids (mg/l) recordad the different ponds. Total suspended solidsotaerved to
be lowest 67 + 0.2 mg/l in pond C in February, 2608 highest 75.1 £ 0.1 in pond B in the month pfilA 2008
The total suspended solids increased with the @serén culture period.

Analysis of sediment parameters

Available phosphorous (ppm)

Soil Available phosphorous (ppm) was observed ffoor stations each from the different ponds arenwshin
Figure 3. The mean Soil Available phosphorous (ppegorded from the different ponds. The available
phosphorous in sediment was found to be lowest 21@1 ppm in pond B in February, 2008 and higl$ss6 +
0.6 ppm in pond C in the month of May, 2008 Thi¢ @eailable phosphorous increased with the ineeéasulture
period.Significant correlation (p<0.05) was foureteeen Available Phosphorous (ppm) and soil sglifpt). No
significant correlation (p>0.05) was observed betweé\vailable Phosphorous (ppm) and soil pH, sogaaic
carbon (%) and soil available potassium (ppm) rethypely.

Available potassium (ppm)

Soil Available potassium (ppm) was observed froor fetations each from the different ponds are shiovirable 2.
The available potassium in sediment was found tlowest 750.8 £ 1 ppm in pond C in February, 2008 highest
778.0 £ 1.4 ppm in pond A in the month of May, 2008e soil available potassium increased with tieedase in
culture period.

2036
Pelagia Research Library



Mohd Ashraf Rather et al

Adv. Appl. Sci. Res., 2012, 3(4):2033-2041

Organic carbon (%)

Soil organic carbon (%) was recorded from fouristet each from the different ponds are shown irufeigt. The
mean Soil organic carbon (%) recorded from theedéiit ponds. Soil organic carbon was found to bedd 2.2 +
0.2 % in pond A in February, 2008 and highest 2062+% in pond B in the month of March, 2008. Th# srganic

carbon increased with the increase in culture perio

Statistical analysis of the data revealed thatetheas significant difference (P<0.05) observed doil organic

carbon recorded between all the treatment pondegl&ebruary, 2008 to May, 2008.

Table 1. Primary productivity (mgc/m®/day) of the three ponds recorded during February2008 to May, 2008. (n=4 Stations)

Pelagia Research Library

Feb 1| Feb1§ Feb2 Mar 1 MarB80 Apr(15 Apr{3®lay 15| May 30
Pond A
1 6.4 7.1 7.3 7.7 7.9 8.1 8.4 8.9 9.3
2 6.5 7.0 7.4 7.6 7.8 8.2 8.3 8.8 9.4
3 6.5 7.0 7.3 7.7 7.8 8.1 8.4 8.9 9.4
4 6.4 7.1 7.5 7.5 7.9 8.0 8.2 8.8 9.3
Pond B
1 6.5 7.0 7.5 7.7 7.8 8.2 8.4 8.6 9.2
2 6.6 7.1 7.3 7.6 7.8 8.0 8.2 8.9 9.3
3 6.6 7.2 7.2 7.5 7.9 8.1 8.2 8.8 9.4
4 6.5 7.0 7.4 7.7 7.7 8.2 8.4 8.7 9.2
Pond C
1 6.4 7.1 7.3 7.6 7.9 8.2 8.5 8.7 9.3
2 6.5 7.1 7.4 7.4 7.7 8.0 8.4 8.7 9.4
3 6.5 7.0 7.2 7.5 7.8 8.2 8.4 8.6 9.3
4 6.4 7.1 7.3 7.6 7.9 8.4 8.5 8.6 9.5
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Fig. 1. Mean nitrate (Jg/l) of the three ponds observed during
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Fig. 3. Mean available phorphorous (ppm) of the three ponds observed during
February, 2008 to May, 2008.
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Fig. 4. Mean Soli Organic carbon (%) of the three ponds observed during
February, 2008 to May, 2008.

Table 2 : Available potassium (ppm) of the three prds recorded during February, 2008 to May, 2008. @4 Stations)

Pond A Feb1l| Feb1l§ Feb29 Marl5 Mar 430 Apr(l5 Apri30 N&ay May 30
1 760 765 768 767 770 765 768 765 759
2 762 763 768 766 770 767 767 766 758
3 765 763 765 765 771 768 766 768 756
4 765 764 766 767 772 765 768 765 759

Pond B
1 765 764 767 768 775 770 7758 772 768
2 763 765 765 768 774 771 776 770 767
3 765 763 766 766 773 772 778 771 767
4 766 765 767 766 775 770 778 771 768

Pond C
1 750 755 754 755 765 770 769 775 774
2 752 752 750 754 767 768 770 773 77%
3 751 752 751 754 766 768 769 772 776
4 750 753 751 753 765 767 768 775 776

DISCUSSION

Temperature is an essential parameter to influéimeghotosynthesis in water, physiological respsrafeculture
organisms and decomposition of organic mater amdesuent bio-chemical reactions. It is also on¢ghefmost
important factors controlling growth of marine shp [5]. In the present study, the temperature ves®nded
between 17.4 to 29.8 °C. In all the shrimp pondsighificant seasonal variation in the water terapge has been
noticed among all the treatment ponds from Febrt@miay due to the onset of summer. Asha and Diwpi{aalso
observed a similar impact of atmospheric tempeeatur inshore water of Tuticorin coast from JanuanAugust.
Increase in temperature has shown a positive impacsalinity which might be due to the higher amtoah
evaporation at elevated atmospheric temperatureredse in dissolved oxygen concentration and pyimar
productivity may have resulted from augmentatiorpinduction of phytoplankton from strong and longjght
period during summer months. Recently study caroigdon physico-chemical characterization of irtiga tanks
and fishponds of Gujarat have also show same sgisijlt

In the present investigation, range of gross prnm@oductivity was observed between 6.5 to 9.4 /mgday.

Increase in the primary productivity was noticedoag the treatment ponds from February to May. Thim

agreement with the observation of [8] with highuesd of primary production recorded during May -yJalCochin

estuarine system. The increase in the primary mtimlumight be due to the enclosed nature of paudystem and
due to regular feeding and fertilization of cultypend. Positive correlation between primary proiditgt and

dissolved oxygen was probably due to the produatibphytoplankton which was evident from higher riarits

level and lower secchi disc transparency.
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Reactive phosphorus in the water was recorded leetwé&.4 to 8.4 ug/l. This range fall within thexga observed
by [9]. According to Moyle [10] inorganic phospbatoncentration ranging from 0.05 to 0.1 ppm artsvéen 0.1
to 2 ppm is considered as good and very good iturgilecosystems respectively. Monthly increaseearctive
phosphorus was observed in the present study sti@nsigh input of feeds and fertilization in thdtate system.
Similar gradual increases have been observed fy. [tvas also evident from high primary produdivand low
secchi disc transparency. There was a positiveelation between reactive phosphorus and nitratactine
phosphorus and potassium and reactive phosphomistaal phosphorus, these correlations might be tue
decomposition and mineralization of nutrients. éems high level of decomposition of organic matkould
negatively affect the water pH but stable pH ofevamdicates to be a well managed farm

The main source of nitrate in the ponds is fromdlainainage and through tidal influence from theghboring
environments apart from the situ recycling process. According to Qasim et al. [Bhgre is little or trace of nitrate
content in the productive coastal waters duringtmast of the year. In the present study, the rasfgeater nitrate
from February to May was found between 0.70 to Qu8#liter which is relatively low as compared t@ ttange
obtained by [8]. Smith [12] stated that biologistsd to favour nitrogen over phosphorus as thetilignifactor
controlling primary productivity in the brackish tea and marine environments. Monthly increase traté was
observed in the present study shows the high iopigeds and fertilization in the culture systethwas also evident
from high primary productivity and low secchi disansparency in the later part of study. Positiapact of nitrate
on water pH was observed and it was possibly duggb level of oxidation procesmcrease in total suspended
solids with increase in nitrate level indicatesdan essential nutrient for productivity of thengavater. Positive
correlation of nitrate on other nutrients might dige to high level of mineralization of nutrients pond water.
Recently [13 ] Nitrates concentration were detecteinimum value during in rainy and reaching maxmin
summer season . Same observation was found owt$emt study also

The results showed that the total suspended s68&) in water was found to be varying between 67&ang/l.
According to Alabaster and Lioyed [14] , mainterared moderate to good shrimp farming is possiblevater
containing 25 to 80 mg/l suspended solid partistede TSS values of 80-100 mg/l and above do nppeu good
fisheries. According to their views, present inigegion could be treated as moderate to good baserSS value.
As per Jone®t al. [15] shrimp ponds usually have very high loadafgsuspended solids and high densities of
phytoplankton. High concentration of inorganic merits in association with higher phytoplankton dgneflect a
probable rich and productive environment supporting notion that there was active mineralizationpohd
effluent. Similar observation is also reported Wg][and [17]. Monthly increase in total suspendetdswas
recorded in the present investigation. No correfatf total suspended solid with nutrient level vadserved. It
assumed to be due to the sufficiency of nutrientthe water for phytoplankton production. Recerfil@]study
carried out on Growth comparison of the seaweappidphycus alvarezii in nine different coastaharef Gujarat
coast have also show same result.

The capacity of sediment to retain or release phwgs is one of the important factors which infloerthe

concentration of inorganic and organic phosphorushe overlying water. Studies on the rate of ghison of

phosphorus by lake muds under aerobic conditiore Hzaen carried out by [19]. The available phosphadru
brackish water ponds assumes comparatively highleewover fresh water ponds as reported by [20khé present
investigation, the range of available phosphorus fwand between 91.0 to 92.6 ppm. This is in agezgmwith the

observation of [9]. Banerjea [21] classified aquagce potential of a pond based on available phosph

According to him, available phosphorus contentestlthan 30 ppm in pond sediments shows low prima&0-60

ppm as average, and more than 60 ppm considerbigilely productive. According to this classificatiafl ponds
studied are fall under highly productive range. Mibnincrease in soil available phosphorus recoridgtie present
investigation indicates the high input of feeds &emtilization and its simultaneous mineralizatiarthe pond [22]

In the present investigation, the available potamsin sediment ranged from 763.0 to 778.0 ppm. Shmws that
sufficient quantity of potassium is present in Bmtom sediment of these ponds [23]. According hatpadhyay
[24] , the nature of clay mineral appeared to e rfain factor for the presence of high amount adiona like
potassium. The present study revealing high amoiupbtassium in sediment is in conformity with gelier report
of [25] who observed potassium content of brackeew pond soils in Bangladesh upto 640 ppm whilg] [2
observed the range of 350 — 1002 ppm of potassiubrackish water culture ponds. Present investigateveals
that ponds are moderately fertile in the availgdd&assium content of sediment.

Increase in the available potassium was noticedngntioe treatment ponds from February to May. Sedlilable
potassium did not show any impact on soil salirsti| organic carbon and soil pH.
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Organic carbon is the most important factor deteimg the fertility status of soil. The range of anic carbon
content in the present investigation was foundddobtween 2.2 to 2.5 %. Present results are fouruk tsimilar
with the observation of [9]and [22]. Banerjea][2dported that aquaculture production was fountegositively
related with the soil organic carbon. Accordinghion pond soil with less than 0.5% organic carboriows

productive, 0.5 to 1.2% average productive, 1.2.&% high productive and greater than 2.5% asgesductive.
Monthly increase in soil organic carbon in the presnvestigation may be due to accumulation oftere feed and
dead plankton [27]

CONCLUSION

It can be concluded that the ponds under the presedy appear to be highly productive in regardveder and
sediment characteristics. They may be utilizedsformp aquaculture purpose
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