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ABSTRACT

Electrical conductivity, pH, dissolved oxygen, éain, phosphate, nitrate and salinity were studie@waa River
for a period of two years. Water samples were talitemonthly intervals from four stations along #teetch of the River.
The ranges of the chemical characteristics throughbe study period are as follows: pH (5.22-7.4€lgctrical
conductivity (26.50-92.83 uScm-1); dissolved oxyd@r63-7.99 mg/l); calcium (1.13-6.26 mg/l); phoateh (0.00-0.47
mg/l); nitrate (0.01-1.52 mg/l); salinity (0.01-8.040). Electrical conductivity, calcium, phosphatedasalinity showed
significant difference (P<0.05) between the statiothe first year (2005). In the second year (30061, dissolved oxygen
and calcium was significantly different (P<0.05)\vseen the stations. Seasonal variation showed fiignt difference
(P<0.05) in the pH, electrical conductivity, caltitand salinity in 2005 while electrical conductyyiphosphate, nitrate
and salinity All the parameters studied were witthie Federal Environmental Protection Agency stechd&or water

bodies.
KEYWORDS: Chemical Constituents of Freshwater Prawn Habitat

INTRODUCTION

Freshwater prawns of the genMsacrobrachium are distributed throughout the tropical and sytit@ countries
of the world (Bello-Olusogt al., 2006). They are found in most inland freshwateasriacluding lakes, rivers, irrigation
ditches and ponds, as well as in estuarine areaw,(R002; Davassi, 2011). Most species requirekizhovater in the
initial stages of their life-cycle and thereforbey are found in water that is directly or inditgatonnected with the sea
(New, 2003), although some species sucMamgpponense (Kutty, 2005) andM. australiense (Cooket al., 2002) complete

their life cycle in freshwater.

In Nigeria, Marioghae (1990) reported thdt vollenhovenii lives and breeds successfully in totally freshwate
bodies such as Lokoja (River Niger) and Asejire f&dp Osun). There are about 200 species of freshvaevns
identified (Jayachandran, 2001). All of which live freshwater, at least, for part of their life {@asi, 2011).
Macrobrachium species occur throughout the West African regiotin{Eand Sankare, 1998; Jimoh, 2005). However, of
about 200 species that make up the genus, 4 sgeoiesbeen reported in Nigeria (Bello-Olusbil., 2004). These arié.
vollenhovenii, (African River prawn) (Herklots, 1887M. macrobrachion (brackish river prawn) (Herklots, 1851¥.
felicinum (Niger River prawn) (Holthuis, 1949) and. dux. These prawns have an extensive distribution actbs
southern region of Nigeria (Akintola and BakarelP2p However, of these four only the first two a@mmercially
important (Marioghae, 1990). They are the two latgpecies of the genddacrobrachium in Nigerian waters. They are
found in the freshwaters as well as the brackistersaand are universally accepted as food organ@amissupport a
substantial number of local fisheries. Mariogha@8¢) reported that they accounted for up to 66%hefprawn landings

from the Lagos lagoon. Twenty-six species of theugdlacrobrachium widely distributed throughout the Indo-pacific are
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used in aquaculture (Powell, 1982 acrobrachiumspecies are reported to be of potential importancaquaculture
(Evers, 1979). These animals have numerous fagunaharacteristics and play an important rolednatic ecosystems
as part of the food chain and as recyclers of acgaaterial. For the development, exploitation amehagement of prawn
fisheries, data on their ecology and biology isessary. The lack of such basic scientific datadgsramon feature in the
Nigerian fishery (Awachie, 1981; Edokpatyal., 2000).

Studies on the biology and ecology of this spediase been reported in some water bodies in Nigeria.
For example, Anetekhai (1986) in Asejire Lake ((Btate); Marioghae (1982), Marioghae and Ayinla @)9%9& Lagos
Lagoon; Abohweyere, (2008) in Lekki and Lagos Lagsygstem and Nwosu (2000) in the Cross River egtuathers
include Bello-Olusoji (2004), Mwangi (1984) and Udad Ekpe (1991). There is no reported study onett@dogy of
freshwater prawns especially &facrobrachium vollenhovenii from Ovia River in Edo State. This is so despihe
apparent contributions of this prawn to the catasfdscal fisherfolks. This study was therefordiatied to obtain relevant
ecological information on this species in Ovia Rite assist in proper sustainable management sfatuatic resource

especially given the increased interest in its cenumal exploitation for export trade.

MATERIALS AND METHOD

The study area is a stretch of the Ovia River. Feampling locations were chosen along the Ovia Rive
(Figure 1) which include Costain, Iguoriakhi ,Ikoand Ekenwan. The River is located within the tcapiclimate with
proportionate dry and wet (rainy) seasons. The tadiga of the area is mainly evergreen forest, Whitakes it suitable
for farming. The occupations of the people are tydarming, trading, fishing along the river creekgater samples were

collected monthly for 24 months (January-Decemb@egg).

Collection of the water and the analysis of the i@ical parametersin each of the four stations weterdhined
by standard methods (APHA, 1998; ASTM, 1986).Th&a ddbtained in this study was analyzedusing sidispackage
for social sciences (SPSS) version 16.0 for windowslving descriptive statistics, graphical presgions, correlation
analysis, parametric One Way Analysis of VarianédNQVA) and Duncan Multiple Range Test at 5% levdl o
probability.

= = ~
g ] - <
A .. WE/J

5 3 /
s —— S b e it St 4

< ,’ L. G. oA WD - 1ka
—_ -~ _———— F =

= T —

SourceEdo State Ministry of Land and Survey, 2010
Figure 1: Map of Edo State Showing the Location oftudy Stations
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RESULTS
The summary of water parameters are showed in $alde 1b, 2a and 2b while the monthly variation are

illustrated in Figures 1-7. Hydrogen ion value2B05 were between 5.22 (April) and 7.42 (July) smaed from 6.10
(April) to 7.40(October) in 2006. pH deceased dyeat the end of the dry season for both yearsitreased greatly at
the beginning of the rainy season in 2005 and Augu£006. Significant difference (P<0.05) was alied between
monthly pH values obtained for the two years. ptuesa between stations varied from 6.38 (statioin4J005 to 6.81
(station 3) in 2006 but were stable across statioitbin years. However, there was significant diffece (P<0.05)
between pH values between the stations in 2006.dfheeason had lowest meanpH of 6.37+0.69in 2@@b5highest of

6.71+0.37in 2006. Significant difference (P<0.06pbl values was observed between seasons in 2006.

Electrical conductivity values in 2005 ranged betw&6.50 uS/cth(April) and 79.75 pS/crh(June) and ranged
from 27.42 pS/ci(February) to 92.83 pS/cttAugust) in 2006.Conductivity values increased tiyeat the beginning of
the rainy season for both years. However, valua® wev during the dry season for both years. Thameonductivity
values of the stations varied from 36.36p Skstation 4) in 2005 to 73.47uS/énfstation 1) in 2006.The dry season had
lowest mean conductivity values of 39.33+18.38 pS/in 2005 while wet season had highest mean conduyctialues
of 82.21+17.70uS/citin 2006. Statistical analysis showed significarffedence (P<0.05) for electrical conductivity

values between months, stations and seasons fowthgears.

The monthly mean Dissolved oxygen values in 200Eevieetween 4.08 mg/l (October) and 7.99mg/l (Jamel)
ranged from 3.63 mg/l (July) to 7.72mg/l (Septemlwer2006.Dissolved oxygen values dropped greatlthe months of
the rainy season for both years and was signifiPa@.05) for the two years which was greater in620Dhe mean
dissolved oxygen values of stations ranged fron® 51@/I (Station 4) in 2006 to 6.64 mg/l (Station iA)2005. No
significant difference (P>0.05) was observed betwstations in 2005, although significant differen@&<0.05) was
observed between stations in 2006(Tables 1a andrhb)dissolved oxygen values of seasons ranged 5t81+1.83 mg/!
wet season in 2006 to 6.35+1.86mg/l dry seaso®@b2no significant difference (P>0.05) was obseérfvetween seasons

for both years.

Calcium values in 2005 were between 2.15mg/l (Amild 6.26mg/l (July) and ranged from 1.13mg/| &uio
2.86mg/l (October) in 2006. Monthly Calcium valdegtuations was greater between May and Octob@0Bb than in
2006 and varied significantly (P<0.05) for both iged he mean calcium values of stations ranged fr6dmg/l (Station
3) in 2006 to 4.85mg/l (Station 1) in 2005. Calciuadues of seasons ranged from 1.94+1.13mg/| (e@$en) in 2006 to
4.50£2.23mg/l (wet season) in 2005. Calcium valesed significantly (P<0.05) between stations aedsons in 2005

but no significant difference (P>0.05) was observetiveen stations and between seasons in 2006.

Phosphatevalues in 2005 were between 0.00mg/l [jAand 0.47mg/l (October) and ranged from 0.00mg/|
(December) to 0.27mg/l (September) in 2006. Monfitipsphate values fluctuated greatly between theoéithe rainy
season and early dry season for both years bugreater in 2006, however significant difference (%) was observed
in 2006. The mean phosphate values of stationsethfigm 0.00 mg/l (Station 4) in 2005 to 0.05 n{§tation 1 and 2) in
2006.Phosphate values of seasons ranged from Q@L#y/l (wet and dry season) in 2005to 0.06+0.@9 (et season)
in 2005. There was significant difference (P<0.66phosphate values between stations in 2005 atwieba seasons in
2006.
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Nitrates values in 2005 were between 0.01mg/l (Atigand 0.17 mg/l (November) and ranged from 0.@8 m
(February) to 1.52 mg/l (November) in 2006. Nitratelues fluctuated greater in months between Sdperand
December in 2006. Although, significant differer(&<0.05) between nitrate values was obtained fertwo years. The
mean nitrate values ranged from 0.04 mg/l (Staipm 2005 to 0.48 mg/l (Station 1) in 2006. Norsfigant difference
(P>0.05) of nitrate values was recorded betweetiosta for the two years. Nitrate values of seasmrgged from
0.05+0.07 mg/l (wet seasons) in 2005to 0.57+0.60 (mget season) in 2006. Significant difference Q%) was observed

in nitrate values between seasons in 2006.

Salinity values in 2005 were between G/QL(April) and 0.44/,(June) and ranged from 0%} (March) to
0.087/4, (June) in 2006 and showed significant differerfee(05) between monthly values obtained for theytears. The
mean salinity values between stations ranged fr@2%,,(Station 3 and 4) in 2005 to 0.854(Station 1) in 2006. Salinity
values showed significant difference (P<0.05) i©20@ut not in 2006. Salinity values of seasons ednigom 0.02+0.01
°loo(dry seasons) for both years to 0.06x8/Q@vet season) in 2006. Significant difference (P&).@as observed in

salinity values between seasonsfor both years.

DISCUSSIONS

The pH range of 5.20-7.44 in the Ovia River systadicated that this water is slightly acidic. Homreogity in
pH values was observed in the river. A similar ¢rdad been reported by Omoigberale (2005) frommRDsse. There was
no distinct variation between stations and seasoti® values obtained. However, pH values weratikally lower in the
dry season than in the rainy season in 2005. Tdw$radicts the trends in many African rivers in @hipH values are
lower in the wet season but rises during the dagse months (Egborge, 1971; Adebisi, 1981 and Oneoade, 2005). pH
values were relatively lower in the dry season tinathe rainy season months. The acidic naturefa€&n rivers might be
due to the nature of the materials flowing into thver especially in the wet months (Holden and éBrel960; Egborge,
1971 and Adebisi, 1981). The pH of waters usuadietdnines the nature of carbon dioxide in watere frarbon dioxide is
known to be present at lower pH ranges of 4.8 -thé,carbonate and bicarbonate dominate at higHe(Qmwudinjo
1990). Bello-Olusoji (2007) recorded pH values & &nd 7.1 foiCaridina africana and M. vollenhovenii respectively in
their natural habitats. Arrignogt al.,(1994) reported that the pH of 9.0 is lethal fosfpdarvae and gave desirable pH for
shrimps as between 7.5-8.8. Jose (1980) stated/ithatenbergii preferred a pH range between 4.0 to pH 8.5.

Conductivity is primarily determined in water byettpresence and levels of concentration of sodiuch an
magnesium ions and to some extent calcium ionsir Tdves help buffer the effect of bicarbonate aadbonate ions, thus
maintaining the pH (Raymont, 1983). The high valtesorded during the rainy season could be reltatie influx of
minerals from land runoff. This finding is in acdowith many results such as Oguzie (1996) who tegohigher
conductivity values in Ikpoba River and Idodo-Un{@002) from selected water bodies in Olomoro in rthiey season
months. This phenomenon has generally been expldipethe fact that there is a higher ionic contdunting the rainy
season due to rain run-off. The observed condtigtofithe water studied was low at all stationssthlassifying the area
of study as freshwater. According to Egborge (19%aters with conductivity values below 1000 uS/ara classified

fresh and those above 40,000pS/cm are marine asd th between are brackish.

The dissolved oxygen concentration of the rivemvgabthat it was a well aerated system. Dissolvadiex mean
values obtained during the study ranged betwees+8®L mg/l. This showed that there was fluctuatro®O during the
study period. However the drop in monthly mean D@ird) rainy season suggest that that the river maye been
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polluted with untreated sewage, petrochemical rmaserdetergent and industrial effluents (Ezelgelal., 2011).Jose
(1980) have recommended oxygen concentration ah&l8for freshwater prawnMacrobrachiumspecies). The lower
dissolved oxygen values during the wet season cbeldttributed to flood and municipal drains defiogi wastes
(organic, inorganic and debris) into the River legdo degradation. Egborge, (1994) reported tlegradation results in
oxygen depletion. This observation disagrees withresults of other studies where higher dissotwadyen values were
observed during the rainy season (Kumar, 1992, yiiufed994; Ogbeibu and Victor, 1995). Higher dissal oxygen
values during the dry season at for both years beattributed to increase in primary production ghytoplankton
(Adebisi, 1981), macrophytes (Welcomme, 1975) adliction in suspended organic matter and debrisg(ldnd Nkata
1991; Kumar 1992; Ogbeibu and Victor, 1995). Howetke observed mean DO concentration for bothoseasalls

within the DO concentration required for the normiadwth which is between 5 and 7mg/I.

Mean calcium values ranged from 1.30-6.50mg/l wihéctlose to the range of calcium values (1.1062@g/I at
River Osse reported by Omoigberale (2005). In coiepa with other Nigerian water bodies these vahreslow. Holden
and Green (1960) recorded 10.0 — 42.0mg/| for R&ekoto; Egborge (1972) reported 5.93-11.03mg/IRawer Osun.
The mean value of calcium in African rivers is 1®rig/l. One major source of calcium in freshwatethis bedrock and
weathering of calcium bearing rocks (Waite, 1984igher calcium values were observed during theyramason than
during the dry season months probably due to enasfi@lay soil from land and the banks of the riveflux of terrestrial
materials loaded with calcium and carried to théewaody by rain water run-off could also be a dbuting factor. The

suitable values recommended for freshwater prawn®.81-18.6mg/l (New, 2002).

The mean phosphate values ranged from 0.00-0.47mtik river water. This range is within the recoended
range for the culture of freshwater prawns (NewD2)0 Higher values were recorded during the rainyntins of
September and October in all the 4 stations. Thiddc be a result of surface water run-off carrymtpchthonous

materials into the water bodies.

Nitrate is the major form of nitrogen used by pipjgmkton (Kutty, 1987). The range 0.00-1.52 mgil ¥athin
the range of values reported for other African watd@hese include 0.04-1.14mg/l for Osse River (@berale, 2005),
0.02mg/I-0.37mg/I for River Osun (Egborge, 19719 4nl0-2.42mg/l at Olomoro, (Idodo-Umeh, 2002). hiigher value
recorded during the dry season could be presuméd tiue to faster decomposition of organic matber mineralization
of mineral salts through evaporation. Similar fimgs have been reported by ldodo-Umeh (2002); AKi&95). The
values recorded in this study were far below theimam acceptable level of 45, 20, 50mg/l of FEPA9Q). The low
value could be due to run-off from land with litte no amount of nitrate in it indicating little oo application of
fertilizers by the local farmers.The low pH valudsserved in this study might also be responsihiéhfe inhibition of the
oxidation of ammonium to nitrate.Nitrate is reqdirf®r algal growth so low level will affect algaeopuction. The low
nitrate level in this river is an indication of aw level of organic pollution in the river. Moreayanitrates have been
positively associated with production of invertdbgain any water body. Increase in nitrogen has lskewn to accelerate

the rate of decomposition of detritus and incrediseprotein content of leaves through colonizatbmicroorganisms.

The salinity values of 0.0Q.-0.44/,, showed that the water is completely a fresh wiadditat. This agrees with
the report of Egborge, (1994b) that waters withnigl below T/,.are fresh and waters with salinity higher th&hare
brackish/marine. Seasonal variation observed inaQiier may be attributed to the combined effecthafmic acid

freshwater ions input (Ogambet al., 2004). This may also be attributed to drainageas the nature of its rocks
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precipitation, human activity in the area and pmaky to marine water (McNeelgt al., 1979). Higher salinity values
recorded in the dry season agrees with the resbtisned from Badagry creek by Akintadaal., (2010) but differs from
other studies reported from other water bodiesigeNa (Onyema and Nwankwveb al., 2009, Nkwojiet al., 2010; Deekae
et al., 2010 and Emmanuel and Onyema, 2007).

CONCLUSIONS

In conclusion, Ovia river exhibited chemical constints of a fresh water habitat, which could beuiable
environment for reproduction of prawns and assigbrioper sustainable management of this aquataures especially
given the increased interest in its commercial exglion for export trade All the parameters stddigere within the

Federal Environmental Protection Agency standardvitter bodies.
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APPENDICES
Table 1a: Summary of Some Chemical Parameters of @vRiver Study
Stations January 2005- December 2005 Study Period
Station 1 Station 2 Station 3 Station 4

Mean SD Max Min Mean SD Max Min Mean SD Max Min Mean SD Max Min ANOVA
Ph 6.532 0.89 7.85 4.45 6.542 0.83 7.65 4.78 6.672 0.48 7.39 5.42 6.382 0.63 7.52 4.65 P=0.05
EC 66.61= | 21.72 | 96.00 31.00 | 57.75% | 22.18 | 89.00 27.00 | 40.83®| 18.77 | 87.00 23.00 36.36* | 18.79 76.00 14.00 P=0.05
DO 6.39= 1.47 10.00 3.10 6.642 1.82 10.80 3.60 6.00= 2.61 10.90 1.20 5.83= 3.02 15.20 1.60 P=0.05
Ca2+ 4.852 2.0 10.26 245 4.38= 2.18 8.71 1.28 331® L.77 1.70 1.28 2.640 1.54 6.41 0.31 P=0.05
PO42- 0.03= 0.03 0.10 0.00 0.01® 0.03 0.10 0.00 0.01% 0.01 0.05 0.00 0.00¢ 0.00 0.01 0.00 P=0.05
NO3- 0.08= 0.09 0.32 0.01 0.05% 0.07 0.20 0.00 0.06% 0.07 0.21 0.00 0.04° 0.04 0.12 0.00 P=0.05
Salinity | 0.042 0.01 0.05 0.02 0.03=2 0.01 0.05 0.01 0.020 0.01 0.05 0.01 0.020 0.01 0.04 0.01 P=0.05

[Means in the same row with the same superscript@trsignificantly different (P>0.05)

Table 1b: Summary of Some Chemical Parameters of Qv River Study
Stations January 2006- December 2006 Study Period
Station 1 Station 2 Station 3 Station 4

Mean SD Max Min Mean SD Max Min Mean SD Max Min Mean SD Max Min ANOVA
pH 6.462 0.38 7.26 5.73 6.63% 0.34 748 6.08 6.810 0.75 10.62 6.23 6.76° 0.48 7.88 6.07 P=0.05
EC 73.47% | 27.67 110.00 33.00 66.64% 27.89 97.00 27.00 36.86% 2408 80.00 24.00 62.00° 28.31 Q0.00 23.00 P=0.05
DO 3.56%® 1.52 9.20 3.20 6.080 1.38 8.80 3.20 5.062 1.86 8.80 1.60 5.002 1.62 7.80 1.20 P=0.05
Cal+ 2482 1.01 6.68 0.61 1.86° 0.79 3.00 0.61 1.64% 0.74 276 0.61 1.7g% 1.14 6.13 0.61 P<0.05
PO42- 0.052 0.08 0.30 0.00 0.052 0.08 0.29 0.00 0.042 0.07 0.25 0.00 0.042 0.09 0.32 0.00 P=0.05
NO3- 0.482 0.55 2.02 0.09 0.452 0.48 1.82 0.08 0.392 0.50 212 0.07 0.422 0.57 212 0.05 P=0.05
Salinity 0.052 0.03 0.10 0.02 0.04= 0.02 0.09 0.02 0.04= 0.02 0.08 0.01 0.04= 0.02 0.08 0.01 P=0.05

[(Means in the same row with the same superscript@rsignificantly different (P>0.05)

Table 2a: Seasonal Variation of Chemical Parametersf Ovia River in 2005

Parameters EE
Dry Season Wet Season p-value

pH 6.37+0.69 6.64+0.73 .031

EC 39.33+18.38| 58.29+23.97 .000

DO 6.35+1.86 6.12+2.59 554
ca’ 2.81+1.27 4.50+2.23 .000
PO* 0.01+0.02 0.01+0.02 607
NOs 0.08+0.07 0.05+0.07 .091
Salinity 0.02+0.0% 0.03+0.0% .000

O¥ear=2005,Dry = November-MarchRainy = April-October
[(Means in the same row with the same superscript@rsignificantly different (P>0.05)

Table 2b: Seasonal Variation of Chemical Parametersf Ovia River in 2006

Parameters EE
Dry Season Wet Season p-value

pH 6.71+0.37 6.64+0.62 465

EC 40.28+19.20 | 82.21+17.76 .000

DO 5.58+1.34 5.31+1.83 334
ca’ 1.95+0.7% 1.94+1.13 944
PO* 0.02+0.08 0.06+0.09 .001
NOs 0.57+0.66 0.34+0.43 .008
Salinity 0.02+0.0% 0.06+0.02 .000

O¥ear=2006,Dry = November-MarchRainy = April-October

[(Means in the same row with the same superscript@rsignificantly different (P>0.05)

Impact Factor (JCC): 2.4758

Index Copernicus Value (ICV): 3.0
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Figure 2: Monthly Variation of pH in Ovia River in 2005 and 2006
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Figure 3: Monthly Variation of Electrical Conductiv ity in Ovia River in 2005 and 2006
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Figure 4: Monthly Variation of Dissolved Oxygen inOvia River in 2005 and 2006
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Figure 6: Monthly Variation of Phosphates in Ovia Rver in 2005 and 2006
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Figure 7: Monthly Variation of Nitrates in Ovia Riv er in 2005 and 2006
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Figure 8: Monthly Variation of Salinity in Ovia Riv er in 2005 and 2006
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