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ABSTRACT

A country's economic growth, development and sustdlity is predicated on its educational systerifelbng learning
has been recognized as a pathway for youth’s emoerd, strong economy and good living standardsléts adoption
in many economies. Aquaculture is a lifelong leagnihat requires good quality water for its implertsion and that
underpins this study. The focus of this study fioeeeis the determination of the organochlorine tiges content of
Okumesi River Ebedei Uno for its suitability for g@aaquaculture in schools. The study design isast-facto, three
research questions were answered and a hypothestisdt To accomplish this, Okumesi River was mappethto five
research blocks and from each of the research Bloalater samples were collected from 5 spots, dul&ecomposite
drawn, fixed with HN@and stored in ice cooled boxes for analysis. Tingdical standards adopted were Steindwandter
and Shufter 1978, USEPA 3570 and APHA and the @icallynstrument deployed for determination is &gtl 6100 series
single quadrupole LC/MS. The analyses revealed :tharsdrin aldehyde is 2.39140.24/l; endosulfansulphate;
1.4140.08:g/l, Pp DDT 2.7240.64g/l; endrin ketone; 1.4240.Q&y/l and methoxychlor; 0.6940.24/1. The results of the
organochlorine pesticides investigated were subpdb test of significance with ANOVA with denortn&0 and
numerator 4 at 0.05 level of significance. The Ba&alculated value is 5.74 while F-ratio criticed 2.87, thus rejecting
Ho. The study recommends that aquaculture shoutdbeodeployed in Okumesi River at its present ooghtorine
pollution status, the source of the pollutants dtidae identified and plugged and remediation andodéamination be

carried out in Okumesi River Ebedei Uno for youitedong learning in cage aquaculture.
KEYWORDS:Lifelong Learning, Cage Aquaculture, PollutionpBecumulation, Remediation
INTRODUCTION

The aspiration of every nation is to provide it8zeins with functional and productive educatioretmble them live as
responsible citizens for the growth of the econ@ng perpetuation of the societal ideas. The prodriend manipulative
education that will enable youths to achieve tlwaireer and professional growth is lifelong learnibdelong learning
according to Baldwin (2018), Johnson (2013) is H-reetivated voluntary pursuit of knowledge for pessional or
personal reasons. It is the education that enhaficesal development and self-sustainability (JewglUohn, 2016).
Brooks (2017), Tedwin (2018) see lifelong learniag an education that is self-initiated which fosus@& personal
development and occurs outside a formal educatiosttute. It is the Education premised on theppsition that formal

training is only just the beginning, knowledge aoclates at such a fast rate that one must contmlesrn to be effective
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(Williams 2015, Paulson, 2017). Lifelong learningcarding to Duker& Jones (2019) is the Educatiacat i conducted
usually outside personal class to equip the learméth psychomotor skills which they inturn buileh an later life to
survive the changing societal demands on such. $kiib learning that is a continuous developmehkmowledge and
skills after formal education and builds on priorokvledge to expand the knowledge and skill (Bedra@18). Benson
(2019), Quim (2017) declaredthat lifelong is a héag hinged on the assumption that not every kndgdeand skill
demand can be taught in a formal school settirdjyitual continues to build on the formal schooblutedge to improve
their competencies. It is the knowledge that eqtlhieslearners with skills in vocational and techhieducation to enable
them earnliving and reduce youths unemployment.(R18), Nell (2017), Song (2012) surmise thatldifg learning is
the education that is self-motivating whose objexctis professional development and include trainmgkills such as
internship, apprenticeship, and adding to yourlskibmpetency during employment. Succinctly putOmnald (2014),
Bush and Hall (2019) lifelong learning is learnih@t involves acquiring skills in manipulative tesdsuch as in technical
and vocational (TVET) skills in schools and maylude skills in electrical installation, foundry,itk-making, joinery and

furniture, crop production, animal husbandry, fisghming or aquaculture and so on.

In response to inculcating lifelong learning in Blip youths, the federal government introduced etrad
entrepreneurship curriculum in senior secondaryaish According to Nigeria Education Research araydlbpment
Council (NERDC) (2013) the objective of trade coutum is to enable the secondary school graduaiggire technical
skills in addition to academic knowledge to enattlem function as job creators rather than job ssekehe trade
curriculum skills include brick-making, photogragBSM repairs, clothing and textile, animal husbgndish farming or

aquaculture and so on.

Nigeria youths should be encouraged to go into ewjuare lifelong learning to reduce youths unempheynt
(Anukwu, 2017; Ogodo, 2017; ljie, 2018). AccorditmyShimite (2017), Tahir (2017), Adeyemi (2017)\pding youths
with fish farming skills and encouraging them toigtm aquaculture will enable the youths acquifelding learning to be

responsible members of the society, reduce youtimpioyment, youths restiveness and insecurity geNa.

Fish is an important component of human diet aittains protein, carbohydrate, vitamins, mineeald fat
(Banjoko, 2016; Beke, 2018; Tondo 2017). It is trdy means rural population can meet up with tligiily protein
requirements of 56 for men and 469 for women asmegended by World Health Organisation (Oghenet2gay; Study,
2012; Itaghene, 2018).

According to Nanono (2019) Nigeria annual fish riegment stands at 2.7 million tons but the countinynestic
fish production is 80,000 metric tons. Adesina @0futs the domestic fish production at 790,000rimébdn and annual
fish demand at 2.7 million tones. The gap betwéendemand and supply is bridged through importafiigeria spent
1.2 billion dollars on fish importation in 2017 (& and Agriculture Organisation (FAQ), 2018). Ades(2014) puts the
value of fish importation in Nigeria at 100 billiomaira. When Nigeria imports fish, she imports upkryment and
exports employment (Audu, 2015; Oteriba, 2019; Ruiy2018).

Afolabi (2016), Odogwu (2018) enjoined Nigeria yostb embrace aquaculture through the adoption gé ca
aquaculture because of its low investment outlageCaquaculture is the practice of raising fisbhdage net anchored in a
natural water. (Osagie 2018, Momodu, 2017).0Oseltd &P advised that water analysis should be cawigdbefore the

deployment of cage aquaculture for possible presesfcpollutants to avoid biomagnification and biocamulation.
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Bioaccumulation is the presence of toxicants in tissues of organisms while biomagnification isdimcy of such
toxicants to multiply in geometry in the organisiissue from one trophic level to another (Unitedt& Environmental
Protection Agency (USEPA), 2012; International Unaf Pure and Applied Chemistry (IUPAC), 2015).

Possible water toxicants or pollutants as highéghby Anyakora and Coker (2012), Alani (2011) iceu
microplastics, polychlorinated biphenyls (PCBs)lyparomatic hydrocarbons (PAHS), pesticides sucbrganophosphate
(Ops), carbamate and organochlorines (Ocs). Orddmidice are compounds containing carbon and ctéaaioms that are
used in pesticides formulation (Atshana and Atsh&@45). Exposure to organochlorines leads to headmplications
such as cancer, reproductive problems in male amle, endometriosis, infertility and so on (Joard Edger, 2018;
USEPA, 2014).

The purpose of this study is to determine the avghlorine pesticides content of Okumesi River Ebéh for

its suitability for cage aquaculture in schoolslffslong learning.

Theorganochlorines pesticides investigated inclueedrin aldehyde, endosulfansulphate, Pp DDT, ankietone and
methoxychlor.

The Study is Guided by the Following Research Quashs As

» What are the concentrations of endrin aldehydepsuéansulphate, PpDDT, endrin ketone and methdrydh

Okumesi River Ebedei Uno?

 Are the concentrations of these parameters withie tmaximum allowable concentrations for these

organochlorines in waters stipulated by World Heg&ltganization?

e Can cage aquaculture be deployed in OkumesiEbeuifdt lifelong learning in aquaculture (fish farrg) at its
present pollution status

The Study Is Guided By a Hypothesis As Follows

Ho: there is no significant difference between ¢becentrations of organochlorine pesticides ingastid and the World

Health Organization maximum permissible concerdretifor the organochlorines pesticides in water.
Study Area

Ebedei Uno is an ancestral home of all the Ebedeple with a population of 30554 inhabitants (NiggPopulation
Census, 2006). The people of Ebedei Unoare aggavidth some involved in petty trading and very fARE artisans.
Ebedei lies within geographical coordinates of 98N and 6.2721°E. Okumesi River runs south eakbefdei and is the
recipient of agricultural effluents discharges fragrarian activities especially fertilizers and tpgdes through run offs,
flash floods and erosion.
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Figure 1: Map of Delta State showing Ebedei Uno.

MATERIALS AND METHODS

This study is an ex-post facto research. OkumesrRvas mapped out into 5 research blocks desmjsampling blocks A, B,
C, D and E (Abdulfatai, 2015). From each of the @arg blocks, water samples were collected witlalplastic sampling
bottles tied to a graduated string from5 spotDatrt depth and covered subsurface. The samplessfiomsampling block are

bulked, a composite drawn and fixed with nitricda@iNO;) and placed in ice cooled boxes for analysis.

The analytical standards adopted where Steindwaadte Shufter, 1978, United States Environmentatdtion
Agency (USEPA) 3570 and American Public Health Asstion (APHA) standards. The analytical instrunsedéployed
for determination of the pesticides is Agilent 6X&0ies single quadrupole liquid chromatography mads spectroscopy

(LC/MS).
RESULTS
The results of the organochlorine pesticides ingattd in Okumesi River Ebedei Uno are as in Table

The mean concentration of the organochlorine pdsticinvestigated were presented graphically wathdart as
in Figure 2

Table 2 shows the results of the organochlorinetiqgjdes investigated were further subjected to tefst
significance with analysis of variance with numerad and denominator 20 and 0.05 level of signifaea The F ratio
package value is 5.74 while F-ratio critical valise2.87, thus rejecting Ho which states that thisr@o significant
difference between the concentrations of organaettdopesticides investigated in Okumesi River anH@Vmaximum
permissible concentration for the pesticides inemat

Table 1: Organochlorine Pesticides Concentration, Man, Standard Deviation and WHO Maximum Allowable
Concentration for the Organochlorines in Water inMg/L

Research Stations
Parameters A B C D E Mean Std. De. WHO MPC ugl/l
Endrin Aldehyde 206 272 236 244 2.38 2.39 0.24 0.05
Endosulfansulphate 134 133 142 151 1}]46 1.41 08 0. 0.08
Pp DDT 2.82| 2.73] 272 268 2.6p 2.72 0.06 1.10
Endrin ketone 1.47| 1.33 142 148 1.40 1.42 0.06 100.
Methoxychlor 0.26] 0.74 082 081 0.80 0.69 0.24 00.1
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Figure 2: Mean Concentrations of the OrganochlorinePesticides in Okumesi
River Ebedei and WHO Maximum Allowable Concentratian in Mg/L.

Table 2: Analysis of Variance of the OrganochlorindPesticides Loading of Okumesi River, Ebedei Uno

Source of Variation SS df MS F p-value F crit
Between Group 27823.59146| 4
Within Groups 1.03796 | 20 6%53581%28866 134030.172| 5.73971E-44  2.866081
Total 27824.62942| 24 '
DISCUSSIONS

The dream of every nation is the inculcation ofreband qualitative education for the sustainabdityl perpetuation of
the ideals of the society and this can only be e@d through the activation of lifelong learningquaculture (fish
farming) deploying cage aquaculture is a lifelorgrhing that requires good water quality devoigpoflutants for its

actualization and that underscores this study.

The analyses of Okumesi River revealed the follgwiarganochlorine pesticides concentrations. The
concentrations of endrin aldehyde are betweenug@0&nd 2.44g/l with a mean concentration of 2.39+0ugdl. The
WHO maximum allowable concentration for endrin algite in water is 0.Qfg/l. The concentration of endrin aldehyde in
Okumesi River Ebedei Uno is higher than the maxinalimwable concentration for endrin aldehyde inewaT his result
is similar to the result of Anyakora and Coker (2Pih Bonny Camp who recorded high endrin aldehsui@ Alani (2011)
who also reported high endrin aldehyde concentratid_ekki lagoon, Lagos. The concentrations ofanudfansulphate in
Okumesi River the analysis revealed is betweenuty83o 1.571g/l with a mean concentration of 1.41+0u@8. The
WHO maximum allowable concentration for endosultdpkate in water is 0.§@/l. Endosulfansulphate mean
concentration in Okumesi River is higher than thaximum allowable concentration for endosulfansulpha water.
High concentration of endosulfansulphate in wates been reported by Ogidan & Osagie (2016) in G&egetlands in
Benin City. Okpor (2018) also reported high endfamdulphate in Ashaka wetlands Delta state. Theaumnation of
PpDDT in Okumesi River is between 2,82 to 2.66.g/l with mean concentration of 2.72+0,@fl. The WHO maximum
allowable concentration for PpDDT in water is ug0. The PpDDT concentration in Okumesi River Ebedro is
higher than WHO stipulated limit for Pp DDT orgah@mrine pesticides in water. This report is in a&gnent with
Adegoke (2015) who reported high Pp DDT in OguneRiat Kara River Lagos and Okoye (2017) who alponted high
concentration of Pp DDT in Olomoge lagoon Badagagds. The analysis of water of Okumesi River reagt#that endrin
ketone concentration is between g8 and 1.33g/l with a mean concentration of 1.41+0u0d. The WHO stipulated

limit for endrin ketone in water is 0.L@/l. The endrin ketone in Okumesi River is highwart acceptable limit forendrin
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ketone in water. This increased level of ketonatisariance with the report of Ogodo and Ubienul&0who reported
low level of edrin ketone in Otogor wetlandsUghdllelta Statehowever; it is in tandem with repdrOtokor (2014) who
recorded high concentration of edrin ketone in Utveilands Warri South Delta State. The concemratif methoxychlor
in Okumesi River is between 048§/ and 0.2@g/l with a mean concentration of 0.69+0ugl. The World Health
Organisation (2014) stipulated limit for methoxyahin water is 0.10g/l. The concentration of methoxychlor in Okumesi
River is higher than the acceptable concentratiomfethoxychlor in water. Elevated methoxychloriater was reported
by Odia & Ojo (2016) in Ogbese RiverOndo. OsuagwuN&angwuna (2019) also reported high concentratbn

methoxychlor in Njaaba River in Imo State.
CONCLUSIONS

The failure of our educational systems dependencgeaper qualification with its concomitant effe¢th@ightened youths
unemployment, demands a paradigm shift in our peghadythe inculcation of lifelong learning in theuths for job and
wealth creation. Aquaculture as lifelong learningquires good quality water to avoid bioaccumulatiand

biomagnification of pollutants in the produce am@ tattendant health implications and this mand#tesd study. The
results of the analysis revealed that Okumesi Rifeedei Uno is polluted with organochlorine andecagjuaculture

cannot be implemented at the present pollutiomstst as to avoid health disorders hitherto higidid.

RECOMMENDATIONS
Sequel to the Outcome of This Investigation, the 8tly Recommends Thus:
e The concentration of endrin aldehyde, endosulfgiteik, Pp DDT, endrin, ketone and methoxychlothégh in

Okumesi River so cage aguaculture cannot be deplmy®kumesi River at its present pollution loading

* The source of the organochlorine pesticides poliushould be identified and plugged to check furfi@lution

of Okumesi River.

» Remediation and decontamination of Okumesi Rivesukh be commissioned forthwith so as to allow the

deployment of cage aquaculture lifelong learningdghools.
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