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ABSTRACT

This experiment involves laboratory assessment of physicochemical properties
and water quality for livestock consumption from selected lakes in the upper
Benue valley area of Adamawa Sate, Nigeria has been carried out. The studied
lakes were purposively selected on the bases of size and function as drinking
points for livestock in the area. Water samples were collected and analyzed in
dry and wet seasons of 2013 using standar d procedur es and resultswer e eval uated
using National Acedemy of Science (NAS) recommended drinking water
standards for livestock. Values of Physicochemical and toxic parameters with
the exception of cadmium for Lake Geriyo were found within permissible limits
for livestock consumption. This confirms the lakes as good water sources for
livestock in the area. However, there are the possibility of future accumulation of
the parameters in the lakes observed. Therefore, proper management plans are
required to protect the lakes from contaminants accumulation in order to sustain
water quality in the study area.

Keywords: Hydrology, physicochemical parameters, water quality, livestock,
lakes, Upper Benue Valley.

INTRODUCTION
Inrecent times, the scope of hydrology hasshifted beyond itstraditiona boundsof placing
soleemphasison amount of water inaparticular area. 1t now incorporatesissues of water
qudity with equa importanceasplaced on quantity. Argumentsqualifying therelevance of
water quality in hydrology havebeen clarified (Davie, 2002). Therefore, the quaity status
of water inthehydrologica storagesof any region/areaformsanintegrd part of theregion's/
area shydrology andisof paramount importanceto thetypesof usesthewater bodiesare
subjected to. Herdsmenin the Upper Benue valley areaof Adamawa State dependto a
greater extent onlakesin theareaasimmediate sourcesof water for their livestock (mainly
cattle, sheep and goats). After grazing on the greener pasturesof thefloodplainandfeeding
on hay from harvested farmlands, thelakesin most occas onsserve asimmediatedrinking
pointsfor thelivestock. Their dependence on thelakesishigher in dry seasonswhen most
streamsintheareaget dry duetotheir ephemera nature. Besides, thelivestock’ sgreater
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dependence on hay in dry seasons enhances much uptake of water from the lakes not
minding the quality status. Water constitutes 60 to 70 percent of the body of livestock,
suchthat itsconsumption ismoreimportant than that of food (Faries, Sweeten and Reagor,
1998). Dry cowsrequire about 8 to 10 gallons of water daily; intheir last 3 months of
pregnancy, daily water consumption by thecowsmay riseto 15 gallons per day; thosein
milk need about fivetimesasmuchwater asthevolumeof milk they produce; whilecaves
start drinking water at an early age and their performance can be highly dependent oniit
(Boyles, Wohlgemuth, Fisher, Lundstrom and Johnson, 1988). Therefore, asacritica
component that meetsthenutritiona needsof livestock, thequality statusof water consumed
by theanimalsisamatter of great concern on their health and that of their consumers.

|dedlly, water suppliedtolivestock should be safe against physical, chemica and
biological contaminants. Butin most situationswherethelivestock undergo freerange
grazing and taking water from sourcessuch aslakes, theideal condition aforementionedis
hardly possible. Many such water sources are often potential contamination sitesand
reservoirsfor variouswaterbornetoxinsand diseases. Hence, the eva uation of lakewater
quality for livestock consumption in the Upper Benuevalley areaof Adamawa State
becomesimperative. Water quality assessment for livestock consumptionisgenerally based
on physical properties, physiochemica properties, excessnutrients, toxic compoundsand
microbial agents(Higgins, Carmen and Amando, 2008).

Among the parametersthat determine drinking water quality for livestock are
Sodium (Na*), Magnesium (Mg*), Calcium (Ca*), Chloride (Cl'), Sulfates (SO,?),
Nitrates (NO,), Total dissolvesolids(TDS), Toxic metals- Manganese (Mn), Cadium
(Cd), Nikel (Ni), Zinc (Zn), Lead (Pb) and bacteria (Faries, Sweeten and Reagor, 1998;
Pfost and Fulhage, 2001; Higgins, Carmen, and Amando 2008). Someof these parameters
provide somelevel sof nutritional benefitswhen taken by livestock in required quantities
but turn problematic when taken in excess (Fatoki, L ujizan and Ogunfowokan, 2002).
Theeffectsof excessphys cochemica parameterson livestock havebeen discussed (Alberta
Agricultureand Rural Development, 2000; Curran and Robson, 2007; UNEP, ERCE,
UNESCO, 2008) and guidelinesfor required levelsof these parametershave been provided
(National Academic of Science (NAS), 1974; Pfost and Fulhage, 2001; Curran and
Robson, 2007; Higgins, Carmen and Amando, 2008). Thus, this study examinesthe
physical and chemica parametersof selected lakesfor livestock consumptionintheBenue
valley areaof Adamawa State.

MATERIALSAND METHOD

Thisstudy was conducted at sel ected |akesin the Upper Benuevaley areaof Adamawa
State. TheareacoverstheentireYolaNorth Loca Government Areaand partsof Fufore,
Girel, and YolaSouth L ocal Government Areas of Adamawa State. Thevalley stretchis
characterized by extensivefloodplainson both sides of the River Benuewhich extends
fromKocciel inFuforetoKohin Girel Local GovernmentsArea, having alength of about
76.250km. The selected lakes studied are Lake Gwakra (09°24' 26"N, 12°23 38"E),
LakeGeriyo (09°18'15"N, 12°25' 34"E), LakeNjuwa (09°13' 15"N, 12°30' 12"E), Lake
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Parya-Ribadu (09°18'36"N, 12°43' 12"E) and Lake Parya (09°21' 17"N, 12°43 27"E)
(Figure1). The study areafallswithin the southern part of the Sudan Savannabelt of
NigeriaCharacterized by asemi arid climate of Sx monthswet and sx monthsdry seasons.
Annud precipitation vauesrangefrom 656.70mm to 1113.30mm with peak rainsrecorded
inthe months of August and September, while driest months are January, February and
Marchwith annual evaporation valuesranging from 1675.91mmto 3272.62mm (Upper
BenueRiver Basin Development Authority-UBRDA, 2012). Thelakes, beingfluviatileby
originreceivewater inputsmainly fromdirect rainfall, runoffsand overflow of the Benue
River inthewet seasons. Therunoffswhich areephemerd innatureoriginatefrom hillsand
uplandsin the study areaand cut acrossvariouslanduse zonesmainly farmlandsand build
up areasfrom which they acquiremost of the physicochemical parametersdrainedintothe
lakes.
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Figurel: Study Areaand thelakes

LaboratoryAnalyss: Lakewater sampling and testing were conducted for dryer months
(January, February and March) of 2013 aswell asfor the wetter months (July, August and
September) of 2013. Water sampleswere collected in clean 2 liters containersfrom each
lakefor laboratory physicochemicd tests. Tota Dissolved Solids(TDS), weredetermined
by Gravimetric method. pH val ueswere obtained by colour match method, whilehardness
was determined asthe sum of Caand Mg concentrations. Nutrient concentrationssuch as
Sodium (Na), Potasium (K), Magnesium (Mg), Calcium (Ca), Chlorine (Cl), Sulphate
(SO,%*), and Nitrates (NO;) were obtained by col orimetric method using Lamotte Smart
2 Colorimeter 10.07, while Heavy Metal s such as Cadmium (Cd), Chromium (Cr), Nikel
(Ni), Lead (Pb), Zinc (Zn) weretested by AtomicAbsorption Spectrophotometric (AAS)
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method. Dissolved Oxygen (DO) and Biochemical Oxygen Demand (BOD) were
determined by Oxygen meter, and Winker’smethod respectively, while microbia agents
(Total coli form counts) were obtained by Eijkman test. Valuesof observed parameters
wereassessed using water quaity guiddinesprovided by NAS(1974) and Higgins, Carmen,
and Amando (2008).

RESULTSAND DISCUSSION

Physicochemical Parameters of thelakes: pH values of the lakes ranged from 7.10
(Lake ParyaRibadu) to 8.57 (Lake Geriyo) in dry season and from 7.20 (L ake Parya
Ribadu) to 8.07 (Lakes Geriyo and Parya) in wet season, indicating low akalinity ona
genera note (seetablesl and 2). A p-value of 0.57 obtained from statistical T-test at 95
Cl dsoindicatesaninggnificant seasond variationinthepH levelsof thelakes. Analyses
alsoreveal that all seasonal pH valuesof thelakeswerewithin the permissblelimit of
livestock drinking water quality provided by NAS (1974) except for Lake Geriyoindry
season which was slightly above the required standard (table 1). TDSis an indirect
determinant of sdlinity. Itselevated level s(beyond permissiblelimits) inlivestock driniking
water may result to low feed intake and growth (Higgins, Carmen, and Amando, 2008).
Higher valueswere obtained in the wet season than the dry season possibly asaresult of
moredissolution of solidsby rainwater and runoffswhich eventualy drainintothelakesin
wet seasons. Thisnothwistanding, TDSvauesfor al thelakeswere considered very low
in comparison to recommended upper limitsby NAS (1974) (tables1 and 2). Levelsof
nutrient concentrationsof thelakesin dry and wet seasonsare presented intables1and 2,
aspotrayed by figures 2 and 3. Concentrations of calcium, magnesium and sodiumwere
higher compared to those of chlorides, sulfatesand nitrates. The high valuesof calcium
and magnesuminthelakescould belinked to theinfluence of thearea sgeol ogic Sructure
as pointed out by Ishaku et. al (2010). The concentrations of chlorides, sulfates and
nitratesin thelakes could be attributed to human activitiesin the study areawhich range
from application of Nitrate and fertilizers on farms, domestic solid waste and sewage
disposals. However, the contents of these nutrientsin thelakeswerefound to below and
acceptablefor livestock consumption in accordanceto NAS standards.

Manganese (Mn?*), Cadmium (Cd), Nikel (Ni), Zinc (Zn) and Lead (Pb) were
thetoxic metal detected inthelakes. Valuesof Mnranged from 0.07mg/l for Lake Gwakra
indry seasonto 0.45mg/l for Lake Geriyoinwet season. Cd and Ni werenot detected in
lakes ParyaRibadu and Parya, whilevalues of Cd detected in Lake Geriyo weredightly
beyond permissiblelimtsfor livestock consumption (tables 3 and 4). Even though the
contents of Mn and Zn werefound to be very low, values obtained for L akes Geriyo,
Njuwaand ParyaRibadu were higher with Lake Geiryo taking thelead (figures4 and 5).
Thiscould strongly belinked to the presence of build up areasaround thelakeswhereMn
and Zn generating materialsarefound. Contentsof Pbwereamost uniforminall thelakes
and highly connected tothevalleysminerdogy (Ministry of Minesand Sted Development,
2010) and waste disposal.

International Journal of Health and Medical Information Volume 3, Number 1, April 2014 45
| SSN: 2350-2150



Table 1: Means and Standard Deviations of the lakes’ Physicochemical Parametersin Dry season 2013

Lakes Na* Mg* ca* CIE SO,2E NO,E TDS

(mg/l) ~ (mg/l) (mg/l)  (mgl)  (mg/)  (mg/l)  (mgll) pH
Gwakra 20.42:0.02 19.110.02 246002 912:0.09 801x0.01 55:0.01 85.33:050 7.83+0.06
Geriyo 23.60:0.11 23.13t0.03 26.14:0.20 10.48:0.02 6.07¢0.13 7.23:0.01 87.00:0.00 857+0.06
Njuwa 19.80+0.05 17.07:0.06 20.07+0.16 8.19:0.02 6.09:0.06 3.27:0.01 87.00:0.01 8.07+0.06
Parya Ribadu ~ 17.72¢0.03 2121:0.01 27.19+0.02 9.15:0.02 2.18:0.02 510002 9500£0.00 7.10+0.17
Parya 1514003 18.13:0.03 20.2:0.04 7.87+0.07 27+0.02 819+0.03 9200:0.00 8.10+0.10
NAS Standards  300.00  100.00  150.00  300.00  300.00 5000.00 6585

Source: Experimentation, 2013

Table 2: Means and Standard Deviations of the lakes' Physicochemical Parameters in Wet season 2013

Lakes Na(mgll)  Mg?(mg/l) Ca*(mg/l) CIE(mg/l) SOZ2E(mg/ll) NOE(mgl) TDS(mgll) pH
Gwakra 24.17+0.58 24.04+.25 28.79£0.01 9.16+0.01 8.51+0.01 8.5+0.02 101.33+1.53 7.63+0.06
Geriyo 25.87+0.12 26.88+0.11  29.6+0.08 10.51+0.02 6.9+0.17 8.77+0.06 112.33+1.15 8.07+0.12
Njuwa 22.06£0.08 21.24+0.1 23.49+0.01 8.05+0.02 6.41+0.08 4.97+0.12 121+0.00 7.83+0.12
Parya Ribadu  19.95+0.05 25.13+0.10  29.9+0.09 9.11+0.01 3.14+0.04 7.5+0.10 102+0.00 7.2+0.00
Parya 18.87+0.11 23.17+0.04 22.38+0.03 7.84+0.06 3.14+0.03 10.1+0.10 121+0.00 8.07+0.06
NAS Standards 300.00 100.00 150.00 300.00 300.00 5000.00 6.5-8.5

Source: Experimentation, 2013

Table 3: Means and Standard Deviations of Toxic metals concentrationsin dry season 2013

Lakes Mn Cd Ni Zn Pb
Gwakra 0.07+0.01 0.04+0.00 0.03+0.00 0.12+0.01 0.02+0.00
Geriyo 0.38+0.00 0.06+0.00 0.05+0.01 0.48+0.06 0.03+0.00
Njuwa 0.2+0.02 0.02+0.00 0.01+0.00 0.38+0.01 0.02+0.00
ParyaRibadu 0.26+0.01 0.13+0.01 0.02+0.00

Parya 0.17+0.00 0.11+0.00 0.02+0.00

NASSandards 0.50 0.05 1.00 50.00 0.10

Source: Experimentation, 2013

Table 4: Means and Standard Deviations of Toxic metals concentrations in wet season 2013

Lakes Mn Cd Ni Zn Pb
Gwakra 0.17+0.02 0.04+0.00 0.03+0.00 0.13+0.01 0.03+0.00
Geriyo 0.45+0.00 0.06+0.00 0.05+0.00 0.48+0.004 0.03+0.00
Njuwa 0.25+0.03 0.03+0.00 0.01+0.00 0.38+0.01 0.03+0.00
ParyaRibadu 0.28+0.01 0.14+0.00 0.03+0.00
Parya 0.19+0.01 0.11+0.00 0.02+0.00
NASSandards 0.50 0.05 1.00 50.00 0.10

Source: Experimentation, 2013
CONCLUING REMARKS

Theresult revea that the tested physicochemical and toxic parametersof thelakesare
generaly inlow contentsand within permissible limits of water quality for livestock
consumption. These qualify the lakes as good and viable water sourcesfor livestock
productioninthearea. However, the dight seasonal variationsin the parametric values
indicated the possibility of accumulation and future contamination of thelakes. Consequently,
management strategiesintermsof waste disposa and excessive application of agricultural
inputsarerequired for protection and water quality sustainability of thelakes. Tempora
evauation of thelakes physicochemicd propertiesisasorequired for monitoring changes
inthelakeswater quality status.
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