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ABSTRACT

The aspiration of the United Nations in global godland 2 is to achieve no poverty and zero huglsrally by 2030.
The Siamese of poverty and hunger eradication aay be achieved when unemployment is at the bangsimum.
Agriculture has been singled out as a vehicle fautli’'s empowerment, poverty and hunger eradicatispecially youths
engagement in aquaculture deploying cage cultudzquality water is a factor in aquaculture andstonderscores this
study. The focus of this study therefore is therdghation of the organochlorine pesticides conteh©Owesse wetlands
for cage culture in schools. The design of thigigtis ex-post facto, the study answered three rebeguestions and
tested a hypothesis Owesse wetland was dividedeés&arch sites and from each of the research,sitater was sampled
with clean plastic sampling bottle tied to a grateeh string from 5 spots at 10 cm depth and coverdssurface. The
samples from each sites were bulked, compositerdréixed with HNQ@ stored in ice cooled boxes for analysis. The
analytical standards adopted were APHA, USEPA 3&T@ Steindwandter and Shuffler 1978. The analy&cplipment
deployed for pesticides determination is Agile@®%eries single quadrupole LC/MS. The mean resbligined from the
parameters investigated where DDT 0.77+ 0.28ugdhira2.5540.32 pg/l, diedrin 1.8840.14 pg/l, endrih.88+0.38ugl/l,
and heptachlor 2.6140.08ug/l. The results of thgamochlorine pesticides investigated were furthdsjected to test of
significance with ANOVA with numerator 4 and den@ator 20 at 0.05 level of significance. The F raticulated is
3.80 while the F-ratio critical is 2.86. This reusathat Ho is rejected which means that the comegion of the
organochlorine pesticides investigated were higtiien the maximum allowable concentrations for padtis in water.
The study recommends that cage culture shouldendeployed in Owesse wetland until decontaminasiaarried out; it
equally recommends that sources of pollution batifled and plugged so as to allow cage cultureldgment by the

schools for the achievement of SDG goals 1 andNigeria.
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INTRODUCTION

Global goals also known as sustainable developgeals were adopted by all United Nation statesGh52as a clarion
call for action to end poverty, eradicate hungeoigrt the planet and ensure that all people iplattes enjoy peace and

prosperity by 2030. It is the foundation for todaglobal framework for international cooperatiothe 2013 agenda for
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sustainable Development goals (SDGs) (Internatiomgtitute for sustainable development (1ISD), 201&ccording to
Hammand (2016) sustainable development is the @iggnprinciples for meeting human development goahile
simultaneously sustaining the ability of the naltgsstem to provide the natural resources and atesybase upon which
the future economy and society will thrive. Rus42l016) described sustainable development as thelafament that
meets the needs of the present without compromisia@bility of the future generation to meet theim needs; it is our
common future. For Johnson (2015), sustainableldpseent is the organising principle for meeting fmbevelopment
goals while simultaneously sustaining the abilifyh® natural system to provide resources and stes)ys services upon
which the society depends. Parkinson (2016) rdédrthis assertion, that sustainable developmeatimited Nations
programme whose defined mandate is a state ofaitietg where living conditions and resources aedus continue to
meet human needs without undermining the integuity stability of the natural system. It is the depment that satisfies
the needs of the present without compromising #Eacity of the system for future generation neéds. the balance
between economic growth and care for the envirotiraed its social well-being (Derg 2017; Swang 20D6sk 2017).
According to the United Nations Development Prog(&iNDP) (2016) sustainable development is a unalerall to end

poverty, eradicate hunger, protect the planet asdre people live in peace.

Lafuu (2018), Dankwa (2017), Obongo (2017) in quit# of sustainable Development goals opined that
sustainable goals are laudable but can only beeaetliwhen both adults and youths of a country amefigly employed.
Rayeju (2015) revealed that the extreme poor degthd environment by harvesting both mature andatare game,
poach ponds with pesticides killing immature andldasize fishes, harvesting both ripe and unripédfrin the wild and
practicing unsustainable agriculture. SuccinctlyippAmage (2018), loyen (2017) Audu (2018), susthle development
may be unachievable in Nigeria at the presentoaimuth’s unemployment. According to National Baweof Statistics
(NBS) (2020) 23.2 percent of Nigerian youths aremployed. The International Labour OrganisatiorQ)L(2019) puts
the rate of Nigeria youths without employment at12@ercent while Ruwani (2020) revealed that 2&&ent of Nigeria

youths are unemployed.

Okowa (2019), Ogujimi (2018) advised that youthieemployment can be solved in Nigeria if the youdns
engaged in agriculture. This position was equadlgvassed by Ojinika (2019), Nwabuoku (2017), Adew@019) that
Nigerian youth should be enjoined to go into adtize entrepreneur to reduce the rate of youthsmpioyment, while
Ogwu (2016), Adepoju (2017), Okowa (2019) admortstiee youths to venture into aquaculture agriprenBligeria
youths should get involved in aquaculture throug@ecaquaculture deployment because it is lessatapiensive (Afolabi
2018; Maduka and Okorie 2018). Cage aquaculturelweg the growing of fishes in existing water reses while being
enclosed in a cage net (Kuz and Cares, 2018).Aangtls an ecosystem that harbours water for at f&asnonths in a
year (Joady, 2014).

Afolayan (2016) advised that water analysis shdnéldtarried out before cage aquaculture cultureogeptnt for
presence of pollutants to avoid bioaccumulation hiwinagnification. Water pollutants have been higjtted by Alani
(2011), Clark (2015), Anyakora and Coker (2012) include polychlorinated biphenyls (PCBs), petroledan,
polyaromatic hydrocarbons (PAHS), heavy metalsxid®) micro plastics and pesticides such as ordamsghate,

carbamate and organochlorine so on.

Bioaccumulation refers to how pollutants enter adf@hain while biomagnification or bioamplificatias the

tendency of the pollutants to multiply as they mdvem one trophic level to the next (Tedd and Jo2647).

Impact Factor (JCC): 6.3238 NAAS Rating 3.73



Organochlorine Pegticides Characterization of Owese Wetlands Utagba-Ogbe for Cage Aquaculturein Schools: 113
A Tool for Sustainable Development in Nigeria

Organochlorines according to the United States fBnwental Protection Agency (USEPA) (2012) are coumgls
containing carbon and chlorine atoms that aresetiliin pesticides formulation. Human exposure g@aieochlorines have
been associated with health disorders such as carggroductive problems in both male and femaidertility,
endometriosis and so on (Kudis 2013, Liz 2016)hHss an important component of human dietary remménts. It
provides protein, vitamin, minerals and carbohyesafOfulue 2012 Adebayo and Suleiman 2014). Acogrdd Zaidu
(2016) fish is the only means the rural populatiam meet their daily protein requirements. WorldhFCenter (2005)
revealed that fish has been recognised as a kéwnmsnt for increasing productivity, ensuring foseturity, improving
market access for rural poor and strengtheningcafriperformance in the global market. AccordingAtedu (2015)
Nigeria annual fish requirement is 2.7 million tesnwhile the domestic production is 750,000 mdtritnes. Adesina
(2014) puts Nigeria annual fish demand at 2.7 amllmetric tonnes while domestic production is 70,0etric tonnes.
The gap between demand and production has to dgdatithrough importation. United States Agencylfiernational
Development (2016) revealed that Nigeria spendsréi®n US Dollar in fish importation while Adesin(2014) stated
that Nigeria spends over 100 billion on importinghf The importation of fish means that the countmports
unemployment and export employment (Ruwani, 201@Juh 2015). It is against this backdrop that thiglg became

germane.

The purpose of this study is the investigationhaf brganochlorine pesticides content of Owesseanad for its
suitability for cage aquaculture in secondary sthdor the achievement of the sustainable Develoyingeals 1 and 2

which are zero poverty eradication and hunger esdidin in Nigeria by 2030.
This study was guided by research questions:
* What are the concentrations of DDT, adrin, diedeimdrin and heptachlor in Owese wetlands?

* Are the concentrations of these organochlorineigidss within the maximum allowable concentratidos

organochlorine pesticides in water?
e Can cage aquaculture be deployed in Owesse wstlandchools and youths in Utagba-Ogbe and environs
The study was guided by a hypothesis:

Ho: There is no significant difference between dinganochlorine pesticides content of Owesse wettantithe

World Health Organisation maximum allowable concatitns for organochlorine pesticides in water.
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STUDY AREA
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Figure 1: Map Ndokwa west showing Utagba-Ogbe.

Utagba-Ogbe is semi urban settlement. It is thallgovernment headquarter of Ndokwa West local gowent
area. It lies within the geographical coordinatés5%11'10" N and 6°24'40"E. The people are agraribat with the
location of the local government headquarters nwrthe habitants are civil servants. Some are pgedtjers while others
are artisans. Utagba-Ogbe has a population of 600(National Population Commission 2006). Owess#dands are
located in the northwest of Utagba-Ogbe and ithis tecipient of effluent discharges from agricwdtuactivities and

artisans wastes.
MATERIALS AND METHODS

The design of this study is ex-post facto. Owesetdands were mapped out into research sites A B E @bdulfatai
2015). From each of the research sites, samples eadlected with clean plastic sampling bottleg tie a graduated string
from 5 spots at 10 cm depth and covered subsurfdoe samples from each site were bulked, a congdséwn, fixed

with nitric acid (HNQ) and kept in ice-cooled boxes for analysis.

The analytical standards adopted where AmericatidHlealth Association, (APHA), United States of Arita
Environmental Protection Agency Standard (USEPA)®B&and Steindwandter and Shufler 1978. The analyitistrument
deployed for the determination of the organochlerimesticides was Agilent 6100 series single quadeufiquid

chromatography and mass spectroscopy (LC/MS).

Impact Factor (JCC): 6.3238 NAAS Rating 3.73



Organochlorine Pegticides Characterization of Owese Wetlands Utagba-Ogbe for Cage Aquaculturein Schools:
A Tool for Sustainable Development in Nigeria

RESULT

115

The results of the investigation of the organodhipesticides content of Owesse wetlands is aalite 1.

Table 1: Organochlorine Pesticides Content of OwessNetlands and World Health Organization
Maximum Allowable Concentrations for Organochlorine Pesticides in Water inug/I.

Parameters A F;esearcr::StatlonD E Mean | Std. WHO MPC ug/l
DDT 0.49 0.96 0.72| 082 086 1.8 0.80 1.10
Adrin 2.00 2.63 2.72 2790 252 20p 0.68 0.30
Diedrin 2.33 2.10 242 211 232 216 0.843 0.05
Endrin 2.00 1.98 221 122 201 192 0.87 0.05
Heptachlor 2.52 2.63 2.72 264 255 2.07 0.2 0.10

The mean results of the parameters investigated preisented graphically with bar chart as in Figure

2.5 ~

15 4

B Mean

B WHO MPC pg/I

0.5 -

DDT Diedrin Heptachlor

Figure 2: Graphical Presentation of the Mean Concetnation of the Organochlorine Pesticides
Investigated.

The mean concentrations of the organochlorine gide8 in Owesse wetlands in decreasing order fellasvs:
heptachlor >diedrin>adrin>edrin> DDT.

Table 2: Analysis of Variance of the OrganochlorindPesticide Content of Owesse Wetlands

Source of Variation SS df MS F p-value F crit
Between Group 3057.233944 4 764.308486

Within Groups 2.02836 | 20 0 101418 7536.221243 3.80474E-31 2.866081
Total 3059.262304 24 ]

The results of the concentration of the organoatopesticides were further subjected to testgrfificance with
analysis of variance (ANOVA) with numerator 4 arehdminator 20 at 0.05 level of significance. Fagtackage value is
3.80 while the F ratio critical value is 2.87. Thisvealed that Ho is rejected which means thatattganochlorine
pesticides investigated concentrations are hidgker WHO maximum allowable concentration for pedgésiin water.

DISCUSSION

Sustainable development goals are aimed at makimgvbrld a better place for man by eradicating pyvend hunger
which are global goals 1 and 2. Achieving theseestilnes is only possible when the teeming youtbsgainfully
employed. Agriculture has been tipped as occupgirgal position in achieving poverty reduction dnechger eradication
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especially aquaculture agripreneur deploying cageure. Good quality water free from toxicants iseded for cage

culture and that makes this study imperative.

The results of the water analysis of Owesse wesladthgba-Ogbe revealed varying concentrations ef th
organochlorine pesticides investigated. The maimceotration of DDT in Owesse wetlands is 0.77+3¢ZB The WHO
maximum allowable concentration for DDT in wate0idQug/l. The concentration of DDT in Owesse wetlandhigher
than the WHO allowable limit. Elevated concentrataf DDT in water was reported by Ozolua and Os43®14) in
Ikpoba River Benin City, Imade and Okhia (2018)0wia River, Benin City. The mean concentration difimin Owesse
wetland is 2.55+0.3®)/I while the WHO maximum permissible concentratifon adrin in water is 0.Q&)/l. The
concentration of adrin is higher than the WHO reo@nded limit for the organochlorine pesticides atav. This report is
similar to the reports of Adejumo (2016) who reamdigh concentration of adrin in Asa and Agba Riva Kwara state
and Usman and Yari (2018) who also reported inegasncentration of adrin in Gamji River Gombe &tdthe mean
concentration of diedrin in Owesse wetland is 2(b&4ug/l and the WHO maximum allowable concentrationdadrin
in water is 0.0hg/l. Diedrin mean concentration in Owesse Rivdrigher than WHO maximum allowable concentration
for diedrin in water. The result of diedrin conaaibn in Owesse wetland is in tandem with the repof Edema (2015)
in Bateren River, Warri south Delta State and Od@@19) in Ovevwe wetlands Abraka inland. The cotedion of
endrin in Owesse wetland the analyses reveale®&tQ.38.g/l. The WHO maximum allowable concentration foden
in water is 0.0gg/l. The mean concentration of endrin is highenttie allowable limit for diedrin in water (WHO, 24).
The result of the investigation of endrin in watesimilar to the reports of Donkor (2018) who repd high concentration
of endrin in River Ankobra in Ghana. It is howearvariance with the reports of Hasford (2019) whoorded low
concentration of endrin in Ayensu River Ghana argaQ2017) who also reported low endrin in Okpaitlamds in
Ndokwa East Delta State, Nigeria. The analysesaledethat the mean concentration of heptachlonie$e wetland is
2.07+0.72ug/l, the WHO maximum allowable concemdrafor heptachlor in water is 0.10ugl. The meanaamtration of
heptachlor in Owesse wetland is higher than WHOngesible limit for heptachlor in water. Increasezptachlor in water
have been reported by Adeyanju (2014) in Ero Riati State and Amusan (2017) who reported elevatettentration

of heptachlor in Ogbese River in Ondo State.
CONCLUSIONS

The United Nations highlighted 17 goals for the rhemnations to achieve between 2015 and 2030. Goatel 2 which
are eradication of poverty and poverty are onlyiedble when the majority of the populations of rhemnations are
productive. Unemployment in Nigeria seems intraletaind calls for models to surmount the challefggiculture has
been favoured repeatedly as a veritable tool fdvirsp youths unemployment problems especially ysutiguaculture
through cage culture. Pollution of water bodies fased a hindrance in deploying cage culture hénsetudy. The result
of this study has revealed that Owesse wetlanéhigyhpolluted with organochlorine pesticides ahdtwill result in bio
accumulation and biomagnification in the fish rdise the wetland and may result in health disoidethe consumer of
the produce at harvest. It is incumbent that the afspesticides be done within the ambit of theldisrbest practices to
avoid degradation of our water sources and ultitpatentamination of fishes raised in such wateasdo make poverty
eradication and zero humber goals enshrined inasiadile development goals 2015 achievable throughthg

engagement in aquaculture.
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RECOMMENDATIONS
Consequent upon the results of this investigatienstudy recommends that:
Cage aquaculture should not be deployed in Owestland because of the poor pollution status ofatagand.

The source of organochlorine pesticides pollutidomoud be identified and plugged to avoid further

contamination.

Remediation and decontamination should be carnig#dnoOwesse wetlands so as to allow for the depkmt of
cage aquaculture by schools and youths in Utaghize@gd environs for the achievement of the sudtéérdevelopment

goals 1 and 2 which are no poverty and zero huimgieigeria by 2030.
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