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PREFACE

The Fisheries Socicty of Nigeria (FISON) held the 24™ Annual Conference
(FISON  Akure 2009) hosted by the Ondo State Chapter at e Federal
Jniversity of Teclmology, Akure between October 26 and 28, 2009 with the
theme, SUSTAINABLE FISH PRODUCTION AND FOOD SECURITY IN
A GLOBAL ECONOMIC RECESS'ON. The Conference theme was coined
and developed based on the prevailing global economic phenomenon which
commenced in 2008.

An appropriately titled keynote address was therefore delivered by Prof. (Mrs.)
Esther Ademoji Adesulu, Iis, a Professor of Fisheries at the Department of
Zoology, Obafemi Awolowo University, Ile-Ife during the Opening Ceremony,
‘The address considered and extensively discussed all the various ramifications
of the global recession on fisheries in Nigeria for the attention and interest of all
stakeholders in the fisheries sub-sector of the national economy.

225 abstracts were received prior to the Conference and were reviewed and
edited prior to their publication in the Conferenee Book of Abstracts. During
the Conference, 150 scientific papers were presented orally during the technical
sessions. All the papers were compiled, peer-reviewed and editied, out of which
92 papers are published in a two-volume Book of Conference Proccedings.

We thank ali the contributors for their efforts to submit their work in advance
for this publication. We also thank our professional colleagues for editorial
assistance. This publication will be circulated as widely as possible to FISON
members, contributors, participants, government organizations, academic
institutions, national associations of fisheries and aquaculture practitioners,
regional and international fisheries organizations and other stakcholders in the
[1sheries indusiries.

The editorial team apologizes for any mistakes made while cditing papers or
adjusting the papers o {it the necessary formats. As the editors of this book of
proceedings, we express our gratitude o all members of FISON for their
contribution to the preparation of this book ol proceedings. Deep gratitude goes
to Ondo State Government, Federal University of Technology Akure (FUTA),
and Ondo State Oil Producing Oil “ommission (OSOPADEC), Akure for
funding the two-volume of book of proceedings.

The Editors
October 2009
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OPENING ADDRESS DELIVERED BY DR. OLUSEGUN MIMIKO
THE GOVERNOR OF ONDO STATE
AT THE OPENING CEREMONY OF THE 24™ ANNUAL CONFERENCE OF Tii
FISHERIES SOCIETY OF NIGERIA (FISON) ON 26" OF OCTOBER 2009
AT THE FEDERAL UNIVERSITY OF TECHNOLOGY, AKURE

PROTOCOL.

I am highly delighted to be here today, for this opening ceremony of the 247 An:

Conference of the Fisheries Society of Nigena (FISON). The choice of Ondo State [o:

conference is a welcome development owing to the benefits my pﬂ}plb would derive {ror

and the {act that Ondo State has the longest coastline in ngena where unhmited fishe:
resources abound. It is saying the obvious that Nigeria i1s amply blessed with unlium:
natural resources and therefore, it is inconce.vable that we have to spend huge amount-
foreign exchange on importation of food items. Available statistics showed that in
alone, Nigeria imported about 740,000 tonnes of fish to supplement the local productior

616,507 tonnes of the total of 1.355 million tonnes of the {ish consumed. The time to reve:

this ugly trend which is inimical to the growth of our economy 1s now.

In our desirc to create wealth and reduce poverty among the people,
Administration has mapped out policies and developmental programmes that wi
encourage both agronomy, fisheries and aquaculture. The State Government, in collaborat
with Federal Government and International Agencies such as the Economic Communitic
West African States (FCOWAS) has carried out a number of activities that have resultec
the growth and improvement of fisheries sub-sector and nvariably the econumic status ol
fisher-folk in the coastal areas of Ondo State.

Distinguished guests, in order to improve the productivity and living standard ol
fishing communities, several units of outboard engines of various horsepower were rece
procured for distribution to fisher folks at 30% subsidy. It is to be a revolving process .
revolving fund has been set aside for this purpose. I want to enjoin the beneficiaries to m
maximum utilization of these inputs so that the purpose of the programme will not
defeated. Among other programmes for the promotion of aquaculture in Ondo State are:

» Dstablishment of Pilot Homestead Fish Ponds in each of the three Senatorial Distnets
adoption by fish farmers and potential fish farmers. This has translated to -
development of various homestead fish ponds all over the State. To address the prob!
of fish spoilage, a mini-processing centre is attached to the pilot projects.

~ Distablishment of two modern hatcheries for Clarias fingerling production, Each hatel
has the capacity 1o turn out five million (larias fingerlings per annum. The third hatcl:
is under construction.

Fellow FISON members, the theme of this conference, “Sustainable Fish Product:
and Food Sccurity in the Global Economic Recession” was well chosen especially at ¢
period of economie meltdown. The challenge is thrown to you as an organization to crificy
address the issuc of short supply of fish in the country in order to bridge the existing wide
between demand and supply and conserve our foreign exchange earnings. FISON should
hands with government at various levels and shun political sentiments and made use of -
country’s vast human resources to formulate policies that would enhance accelera
aquaculture development. Nigeria has the potentials to become a huge fish market cven
the face of the meltdown. It is hoped that this 3-day conference, would translate to more
on the table of the citizenry thercby increasing the protein intake of the people.

ladies and gentlemen, in furtherance of our overall objective of prmlmtmﬂ,
production in a sustainable manner, | have the honour and privilege to declare the 24™ Anu

Conference of the Fisheries Society of Nigeria open to the Glory of God and for :

achievement of food sccurity in Nigeria.

th

Fhank you and God Bless.



WELCOME ADDRESS BY THE PRESIDENT OF FISHERIES SOCIETY OF
NIGERIA (FISON) AT THE 24™ ANNUAL CONFERENCE OF FISON

On behalt of Board of Trustees, the Council of Fellows, the Executive Council and the entire
membership of the Fisheries Society of Nigeria (FISON), [ am very happy to welcome you all to the
24" Annual Conference of the Fisheries Society of Nigeria - tapged “Akure 20097, 1 welcome 1iis
Excellency the Executive Governor of Ondo State, Dr. Olusegun Abayomi Mimiko and his
distmguished entourage. 1 want to show our sincere appreciation and heartlelt gratitude to His
Excellency. In a rare display of humility, consideration and understanding, he allowed us to be here,
accommodated us and supported us financially. 1 thank you for your support {o the Fisheries Soclety
of Niperta and for supportng me as the first female President of our great Society w over 3 vears
and so making this home connng a happy and glorious outing. I welcome the Vice Chancellor of the
Federal Umversity ol Technology, Akure, Prof, Adebisi Ba logun, Fellow Fishenies Soctety of Nigena.
We are most gratelul for your efforts and commitments at ensuring the success of this year’s annual
Conference. With a deep sense of gratitude, I welcome the Board of Trustees, Council of Fellows, the
Exceutrve Council and entire membership of the Fisheries Society of Nigeria, 1 also welcome
Presidents of Professional Associations or their representatives; All Farmers Association of Niseria
(AFAN), Nigeran Trawler Owners Association (NITOA): Nigeria Association of Fish bammers &
Aquacultunists  (NAFFA), Catfish Farmers Association of Nigeria {(CATFAN); Iash Breeders
Assotiation (FBAY; Nigeria Umon of Fishermen & Seafood Dealers {NUFAS); Association of Fish
Farmers & Exporters of Nigeria (AOFFENY); Association of Fish Suppliers of Nigeria (AFISUN); ete.

This year’s conference theme, “Sustamable Fish Production and Food sceurity in a Global
Economue Recession”, 1s most appropriate at a time when concerted global efforts are geared towards
implementing the FAQ's prnciples of Code of Conduct for Responsible Fisheries, towards
sustainance of the increasing role that fisherics play in stimulating and generating economic growth,
while providing a pathway oul of poverty. I am aware of the global trend to stamp out lepal,
Unreported, Unregulated (IUU) fishmg. The EU has further given a directive against Januaryl, 2010
as deadhne for all countries exporting their fish and fisheries products to the reglon, 1o have m place
Fisheries Management structures agamst TUU. There are plans through Partnershup for Alrican
Lishenes (PAL), an ATI/NEPAD programme, to convene a conference of African Mimsters to
enhance the contribution of fishenes to the AU-NEPAD key objectives through pood governance;
sustamed economue growth and development usmg fish as a vehiele of growth; increase sub regional,
continental, polinical and econonue integration around fisheries resources amongst others.

Why 2all these efforts? It is to cnsure maximum benefits as property nights in fisheries
resources, especially to the coastal states, such as yours- Your Ixcellency, and to the poor
communities who are the real custodians of these resources. We are rest assured however, as a
Society, having started with us this way, with an open mind and with your personality as a positive
forward looking achiever, that during your tenure, you will avail yourself, the opportunity of the
wealth of knowledge and professional expertise of members of the Fisheries Society of Nigerta m
developing Fisheries i Ondo State, in a sustainable manner. Ondo State 1s well endowed with Rivers,
a long coastline and very good terrain for aquaculture development, shrimp culture, artisanal and
industrial fisheries, but these must be done in a responsible, sustainable and profitable way. |
challenge Ondo State to develop fish farm estates, encourage commercial shrimp culture and
commumty based cage culture along the coastline, ensure the profitable use of the Igbokoda lishing
Terminal, enhance artisanal fishermen and fishing communities, empower women 1n fish processing
and marketing to reduce post-harvest losses, and finaily, upgrade the State Department of Fisheries Lo
a [ull fledged Mimstry. This will gnarantee maximum benefits of the State’s resources as their proper
rights especially to the poor. By so doing, Ondo State will be able, through fisheries, to attain
sustainable food secunty at this tme of global recession. Fish 1s God’s giving antidote to malnutrition,
kwastiorkor, poverty, uncmployment, malnutnition, maternal il health and infant mortaly,

I welcome our erudite puest speaker, Prof. Mrs, E. A. Adesulu, Fellow of the Fisheres
sociely of NMigenia, who 1s a speciahist in Fisheries Biology and Nutniion at the Zoology Department,
Obafemi Awolowo University, Ile-Ife, and I assure you that she is in a very good position to deliver
the lecture on “Sustamable Fish Production and Food Security in a Global Fconomic Recession™. I am
grateful to Ondo State Chapter of FISON under the able leadership of Mr. Pat Ajileye as well as the
Chairman, Organizing Committee for the Conference, Prof. O.A. Fagbenro, Fis, for the huge success
of hosting this conference. Thank you for listening and (iod bless. ’

Deaconess Foluke (). Arcola, s



KEYNOTE ADDRESS DELIVERED AT THE 24" ANNUAL CONFERENCE O1
THE FISHERIES SOCIETY OF NIGERIA (FISON) ON OCTOBER 26, 2009

by

PROFESSOR (MRS) Esther Ademoji, ADESULLU, Ffs
Professor of Zoology (Fishenes)
Obafemi Awolowo University, [le-Ife, Nigeria

Protocol

As wehave been told and have seen on the posters and billboards announcing this conference.
conference theme is Sustainable Fish Production and Security in a (Global Economic Recession. |
theme 15 very ideal and appropriate for this time of global economic melt down, particularly
nation, Nigeria. A short definition of economic meltdown recession is difficult to give, especiall-
<omeone who is not an economist, but when we see manifestation of the following we know wha
are passing through is economic meltdown.

I Low value of Naira against other currencics.
Fall m the value of shares of companics on the stock market.
Increase m prices especially the imported materials,
4. Reduction in Government spending with resulting low level of economic activilies.
5. Lower eaming on Agricultural products.

wed Pl

CAUSES OF ECONOMIC RECESSION IN NIGERIA
It is not out of place 1o sce of the causes of economic recession in Nigeria, I have also summar
this to mclude the following:
1. Our reliance on petrol and petroleum products, the prices which have fallen in the we
market.
2. The problem in our banking scctor where our ‘big people’ have rumed our economy
their huge loans at times without collaterals.
3. Our reliance on foreign products.
4. The selfishness of some or many of our leaders.
‘The list is endless. The food crisis, climate change, globalization, hiotechnology, prediction of v
shortages and others 1ssues are some of the topics that have direct bearing on the lives of everyo
the world whether they live in an urban or rural setting. In most developing countrics, agncultur:
in the heart of these issues. A clear understanding of the current trends in the world economic
climatic conditions is cssential for the people who have a stake or more 10 hold in agnculture =
levels: investors, traders, decision makers, entrepreneurs, seientists, processors, marketers ctc.
Nigena primarily produces a lot of raw materials such as crude oil, cocoa, rubber, pea:
palm oil, maize, nse, sorghum, millet, -cassava (tapioca), yams, rubber, cattle, sheep, goats, ;
timber and fish, Of all these products, Nigeria exporls only cassava, cocoa and rubber on a large <
71% of the Nigerian work force works in the Agricultural sector of the economy, and yet only
products are deemed exportable. The major export produce of Nigeria for the last three decade
more, since the 1970s, has remained petroleum and petroleum products, making up 96% ol
country’s export commodities. Nigerna exported a total of $55.34 billion worth of commoditic
2007, Nigeria's major exporting pariners are the United States (47.4%), Brazil (10.7%) and 5
(7.1%). There is only one live wire that connects Nigeria to the world economy, and that is crud:
When Nigeria 1s “sound”, it means the ol price is sound. The Nigerian cconomy 15 absolutely L
the fluctuations of o1l prices. Fish production would therefore be a weleomed savior to the econo:
well encouraged by the government at National, State and Local Government levels.
There is therefore an urgenl need 1o raise interest n other exportable agncultural products, si
fish for which Nigerian spends a huge foreign exchange to import every year. Local farmers woul
encouraged to carry oul mitegrated agriculture nstead of monoculture. The absence of mechan
fsh farming is largely responsible for the low fish production in Nigeria. This is be
mechanization required higher funding, Culture fisherics is also preferable to capture lish
hecause most of our rivers, lakes (both natural and man-made} are already overfished. We don™t
allow young fish to contribute 1o the harvest of the water before killing them. Insight into the var



scientific efforts from the researchers should motivate the government in assisting farmers and reduce

poverty levels m Nigeria. It could also serve as political solution to youth unrest through employment

n I1sh ventures which have been found 10 be profitable and reliable if well managed.

Knowledge 15 power, and agneulture is no exception. Those who are involved i agriculiure

i all levels require adequate mformation of the operating world conditions to direct thetr production

goals. The main job of the tarmer 1s produce food but he mast also be busimess-like m his approach

e following the trend of all factors that could wffecl lus production and sale. The armer docs no

operate m isolation but have some environmental and geograplncal factors that affect lus perfornmnee

Food shortages, soanng food costs, fall’dechne m ol prices and a global ceonomie recession
were the mam features of 2008, With the plobal population set to rise to 9 illion m 2009, there 15 an
urgent need to merease production m [ish. Such needed increase could be hampered by reductuon in
cash availability required m the several stages of fish production. It 15 therefore imperative that the
theme of this 24" FISON Conference “fish production and security under recessional economy’ is
geared towards inereasing fish production in Nigeria. The conference would therefore explore the
effects of the economic recession both on agriculture and on fish production in particular.

To the Nigenan government, my recommendations are:

1. Government should assist with the procurcment of sofl loans,

1. The matenial in the fishenes sector should be heavily subsidized. These materials melude.
hathery equipments, fish feeds, fishing materials/gears, matenals for hypophysation,
drugs and antibiotics for [ish, freezing materials and vitamin/ mineral premixes.

11. Dedicated Departments of Fisheries and Aquaculture should be created mstead lumping 1l
with other unrelated disciplines

1. Fishenes should be included m syllabus/curniculum from the secondary schools so that we
can catch them young. Some of these ones may never go beyond secondary school
education, but may become renowned fish farmess.

Lhere are questions, the answers to which we will recerve (rom this conlerence:

L. How are the scientists, lanmers and other stakcholders responding or coping with economic

recession?

2. What are the ways that fish production would alleviate the attendant poverty from the

recession?

3. What are the ways out for farmers? Arc there value added approaches, pender sensitive plans,
preservation and processing methods, improved extension n works, production enhancing
techmiques that would boost agriculture/fish production in the country?

4. What are the incentives offered by the 3-tiers of the Nigerian Government to the jobless in
order to embrace fish production activities?

These and other questions would be answered from different angles during presentations of several
scientific works carried out 1n several states of the country.

I therefore enjoin everybody to be partaker and beneficianes of the rescarch findings that
would boost fish production under the economic recession and give Nigeria sccurity in {ish supply
and employment opportunities.

Thank you for listening,.

O



COMMUNIQUE OF THE 24™ ANNUAL GENERAL MEETING OF FISON HELD AT TH:
FEDERAL UNIVERSITY OF TECHNOLOGY, AKURE, NIGERIA. OCTOBER 26-28, 200

THEME: Sustainable Fish Production and Food Security in a Global Economic Recession

OPENING CEREMONY
The following underlisted dignitaries were present at the opening ceremony on 26" October, 2009

k The Governor of Ondo State — Dr. Olusegun Miniko ably represented by Alhaj
Olanusi;

2 Commissioner of Agriculture in Ondo State represented by Mrs. Mosun Adesuyi ¢
Permanent Secretary of Ondo State, Ministry of Agniculture;

3, The Vice-Chancellor of FUTA — Prof. Adebisi M. Balogun Ffs;

4, Deputy Vice-Chancellor {Development) of FUTA

5; The Registrar of FUTA;

0. National President, FISON Deaconess M. Ariola;

7. Chaurman, Ondo State Chapter of FISON - Mr. Pat Ajleye;

3. Keynote Speaker — Professor (Mrs.) B.A. Adesulu, Ffs:

9 Chairman, LOC - Professor Dapo Faghenro, Fis;

10. Ondo State Cultural Group;
I1. Fellows of FISON
12 Other participants and Students

The opening prayer was said by Professor (Pastor) T.A. Afolayan at 12.35 pm. Speeches were madc
by National President of FISON, Vice-Chancellor of FUTA and then the Ondo State (iovernor. Th
was followed by the keynote speaker — Professor {(vrs.) E.A. Adesulu. The President of FISON
Deaconess Ariola remarked that she was the first female president of FISON in the last thirly year:
and that Professor Adebisi Balogun is the first professional fisheries Vice-Chancellor in Nigena. She
advised members of the Society to be more dedicated and focused towards the achievement and
development of the Society’s goals and objectives.

The Vice-Chancellor noted that all the 30 programmes of the University (FUTA) are fully
accredited. He called for collaborative research and linkages between research institutions and the
Umversities. The Governor said that the choice of Ondo State as the venue for FISON “Akure 20007
15 a night one bearing m mind that Ondo State has the largest coastline in Nigeria. He implored
FISON to join hands with the Ondo State Govemment to formulate programmes and policies
associated with aquaculture development.

The keynote address was given by Prof, (Mrs.) E.A. Adesulu. She focused on the issue of
economic recession with emphasis on the dependence of the Nigerian economy in petroleum as the
base of the nation’s economic problems. She recommended among others that fisheries be given a
separate ministry instead of lumping it up under agriculture for effective delivery of services. Also,
there 15 the need to include fisheries in secondary school educational curriculum so as to catch them
young. Mr. Pat Ajileye gave the vote of thanks before the keynote address was given

TECHNICAL SESSIONS

‘There were three Technicals sessions mn which over 100 powerpoint presentations were made, which
cut across: various topical issues covering different areas of fisheries and aquaculture. The following
recommendations were made based on the various presentations made during these sessions:

1. There 15 need to ‘marry” research with development;

2 The communiqué and proceedings of this conference should be made available to the
different state governments who are stakeholders in fisheries development

3. Research results should be made available to the users of such results so as to bridge the
gap between researchers and end users of research results:

4, there should be collaborative tesearch and efforts between research institutes and
universitics;

5. Research should be focused towards rolving immediate problems of farmers.

Day 11 28/10/2009

Excursion/to Idanre Hills,



LYSINE REQUIREMENT OF Oreochromis niloticus

OVIE, 5.0. & E7¥, 8,
National Institute for Freshwater Fisheries Research, New Bussa

ABSTRACT

Ureochromis niloticus was reared in 54 lifre glass tanks being fed with 35% crude protem diets for 56
days. A basal diet consisting mtact protein from groundnut cake and guinez corn (4.56g lysine/100g
protein) four graded levels of crystalline lysine was added to formulate diets consisting 6.87, 7.30,
7.41, 7.51g lysine/100g protein and a reference diet of intact protem from groundnut cake, guinea
com and fish meal having 5.3 7g lysine/100g protein was fed to six treatments m triplicate groups. The
growth parameters shows there was no significant difference in the mean weight gam, specific srowth
rate, food conversion efficiency and protein efficiency ratio of fish fed varymg levels of lysine. A
maxima was obtamed from the quadratic equation of food efficiency ratio agamst graded levels of
lysine at 7.3g/100g protein which is the requirement, Carcass ash was higher with the imtial fish while
crude protein was highest with the the fish fed 7.3g lysine/100g protein

INTRODUCTION

| ysine has one major function m the animal body and that 1s for protein deposition. It is the second
most hmitmg amino acid (Robinson and Li, 2007). Lysine helps the absorption of calcium, maintain
healthy blood vessels, produce antibodies, enzymes, collagen and repars of ssues, A typical
commereial production diet formulated [or tlapia or catfish contans approxnuately 32-40% protein
(Miles and Chapman, 2008). Fish do nol have a specific protein requirement but rather a definite
requirement for essential amino acids that comprise proteins. Lysine is the most mmportant ammo actd,
accounting for 7.2% of protein. Lysine is the firgt limiting essential amino acid in many protein
sources used for feed and lysine rich-ingredients are often expensive. According to Fagbenro (2000)
and Miles and Chapman (2008) fish feed contains the exacl amount of EAA required by a fish specics
then the 1deal protein for that species is met, and so no amino deficiency or excess. The growing {ish
fed such diet would use very lew amino acids for energy. The amino acids would be used efficiently
for mamtenance, health, and synthesis of new structural proteins which would result in maximum feed
efficiency and growth. NRC (1993) reported (. niloticus require ldg lysine/kg diet while Santiago
and Lovell (1988) obscrved that ¢ niloticus requires 14.3g lysine/kg diet. Other species of fish
studied are O, mossanbicus 16g lysine/kg diet; fetalurus punclatus 12g lysme'ke diet; larias
gartepinus 23g lysine’kg diet and Cyprinus carpio 22g lysmefkg diet. Encarnacao ot al. (20041)
reported merease in Teed intake and growth with increasing dietary lysine level, and that efficiency of
lysime utilization for body protemn deposition was affected by lysime and digestible energy levels.

Pere and Oliva-Teles, (2007) also reported increased weight gain and final body weight with
mereased dietary lysme levels for Scophthalmus maxinues Juvenile, although they ohserved tha
voluntary food mtake was not affected by dietary lysine diet. Ruchimat ef al (1998) observed that
weight pain, feed efficiency, protemn efficiency ratio and nitrogen relention increased for Seriola
quingueradiata with ncreasmng levels of dictary lysine up to 1.85g/100g and remamned nearly the
same thereafter. According to Bureau and Encarnacao, (2006), estimates of lysine requirements for
rainbow trout varied as widely (1.3- 292/ 100 of diet) and that experimental design and conditions
between different laboratories/experiments may be coninbutory (Kim er al., 1992a; Wilson, 11993:
Cowey, 1994; Hauler and Carter 2001a and b). NRC (1993) observed that the lysine requirements of
fish range from 5.0 to 6.8% of dietary protein, the highest value being the nutritional requirements of
carnivorous fish. According to Bureau and Encarnacao (2006), published estimates of Iysine
requirements for rainbow trout varied as widely (13-29p/kg diet). They concluded that the variations
are as a result of differences in methodology and interpretations between laboratories (Kim et al,
1992a; Wilson, 1993: Cowey, 1994: HHauler and Carter, 2001a & b). Bureay and Encamnacao ( 2006)
also observed that growth rates achieved with the semu purified diets used were much lower than
when practical diets were used. Adequate dietary lysine contents mprove survival and growth rate
and prevent erosion and deformities of fish dorsal, pectoral and ventral fin (Keembiyehetty and Gatlin
IT1 1992). Lysine 1s beneficial to fish because it helps absorption of calcium, maintain healthy blood
vessels, produce antibodies, enzymes, collagen and repairs of tissues, produces carnitine which helps
Lo convert fatty acids into energy and maintain cholestero] in the blood.



MATERIALS AND METIHODS

Six diets were [ormulated, contaming 35% crude protein (Faturoti er al, 1986). The diet:
formulated with mgredients deficient of lysine for Q. niloticus as the whole body content is 5.3
The diets consists of a basal diet {I)iet I no added lysine), while the test diets (II, I1I, IV and
10g, 30g, 502 and 70g lysme'kg of diet respectively. The reference diet was made of clu
{mixture of Pellonula afzeliusi and Physalia pellucida), groundnut cake and guinea com but no =
Tysing. The fixed components of all the diets were oil, premix, vitamun C and starch. Tables 1.
show the composition of the ingredients and diets, respectively. The amino acid profile of (. nils
wars used as relerence dietary amuno acid profile (Table 3).

Lable 1: Procimate composition (k) of maredients

Ingredients Momsture  Protemm Lipid  Crude fibve Ash - NIL
Groundnut cake 485 41.02 4130 0.70 565 648
Fishmeal 495 6344 2195 (.80 11.49 Nil
(uinea com 693 11.17  17.10  1.60 218 6102
‘Table 2: Gross composition of experimental diets (g/kg)

Ingredients Iiet] Dictll Dietlll DietlV DietV Ihet VI
Groundnut cake 646,68 646,00 64440 64280 641.12 23515
Lysine 0 1000 3000 5000 7000 O

IFish meal = - . = 23515
{ fuinea corn 16320 163.00 162.0 162.20  161.18 33970

1l 10000 10000 100:00 100,00  100.00 100.00

Premix GoL0n 6000 6000 60.00 G000 6000

Starch 20000 20,00 20,00 2000 2000 20,00
CVitanmin © 10.00 10,00 10.00 10,00 10,00 10.00

Fable 3: Amme acd composition (g/100 protem) of Oreochromis niloticus

Aaune acids Fry Fingerlngs

[ysine o T ) o) |

Histidine 24 239

Argiminc 301 6.04

Asparticacid  7.85 8.19

Threonine 323 403

Serine 3.06 401

Glutamic acid 10,23 13.63

Proline 387 445

Cilyeine 413 F.25

Alanine 4458 640

Cystine 0.79 071

Valine 410  4.80

Methonine 2.19 240

[soleucine 349 399

Tyrosine LIE TS5

Phenylalanine 351 2.86

Leucine 025 3T

The dicls were formulated, pelleted and sun-dried for three days. The amino acid composition ol

dicts was analyzed using Technicon TSM- 1 multiple analyzer. Two experiments were conduc
using fry and fingerlings. The experiments were m factorial design and they had six treatments e.
replicated thrice. 540 (. miloticus fry (3.8-3.89g) and fingerlings (9.01-11.09g) were obtained 11
the National Institute {or Freshwater Fisheries Research hatchery complex and randomly distribu:
mto cighteen 351 plastic troughs for cach experiment, The fish were fed twice daily (0900 =
15.00hrs) at 3% body weight. All trough- were aerated using air pumps, cleared of feed remmants -
faccal materials. Water was replaced daily to make up for that siphoned out, while compl
replacement was done on every sampling day. Fish were bulk-weighed brweckly. Samples of five &
were analyzed before and after the expeniment for carcass composition and annmoe acid composit:

A e e,



using lechmchon TSM 1 (model DNA 0209) multiple analyzer. Statstical analysis was done using
5PSS version 10. Polynomal Tegression curves were graphically represented for the mean wisight
zam Food conversion efficiencies, protemn efficiency ratio and the specific growth rate. One way
Analysis of Variance (ANOVA), Student Newman Keul's {SNEK) and Dunean’s multiple range test
was used to test for sipnificance.

RESULTS AND DISCUSSION

The physico-chemical water parameters showed that water temperature was 28-31°C; pH 7.4:
dissolved oxygen 0.5-7.8mg/] and conductivity 44 - 3100x cm. The essential amino acid composition
of the diets is presented in Table 4. Growth performance of the fry showed that there was no
sigmficant difference (P=0.05) in the mean weight gain, specific growth rate, food conversion
efficiency and protein efficiency ratio of fish fed the varying diets. The fish fed 7.30g lysme/1008
protein had the best growth (Table 5). The regression equation of growth parameters for mean werght
gamn, food conversion efficiency and protein etficiency ratio when calculated gave 5.53g lysine/ 100g
protein for the point where dy/dx is zero while the maxima for specific growth rate was at 7.30g
lysine /100g protemn. The regression coefficients 1 for the relationship between the growth of the fish
was 0.226, 0.134, 00.248 and 0.226 for MW( 5, SGR, FCE and PER, respectively,

Table 4: Essential amino acid composition of diets
Diet] Ihetll Dietlll Diet IV Diet V. Diet VI

Lysine 456 687 7.30 7.41 7.51 5.37
Histidine 232 219 232 2.38 2.57 2.38
Threonine o R 2.72 2.83 277 2.66
Arginine 476 528 493 5.44 = S o
Valine 383 395 4.24 4.41 4.18 4.07
Methionine  1.67 1.72 2.11 1.77 1.88 2.14
Isoleusine 308 3256 2.89 2.95 332 T334
Leucine 758 7.80 824 8.34 7.50 8.13
Tyrosine 338 338 3.0l 3.70 354 3.31
Phenylalnime 592 4.40 4.23 4.40) 4.56 4.22

I'able 5. Growth performance of O. niloticus fed varying levels of lysine in diets

Diet | Ihet 1I Diet 11 Diet [V Diet V Diet VI
Mean mitial wt. 3.80+0.54  3.8040.54 3.80+0.54 3.8020.54  3.8040.54  3.80+0.54
Mean {inal wt. 6.82:1.57  6.8012.05 7.61+£2.51 5.2840.61 7.81+£3.01 5.5440.60
MWG (g 3024157 2.99:2.07 +.8142.51 L4840.61  4.01£3.01 1.7410.60
SGR 1.1040.27 081052 1.1750.57 0.57£0.21 1.1940.68  0.66+0.19
PER 8.634448  B.58t5.86 10.947.17 4.23+1.74 11.45+86  4.97+1.71
FCE 0.82£0.00b 14740022 16.33:027a 1.8 140.02a  1.08£0.01b  0.4840.00a

Mean Weight Gain (MWG) = (Wt - Wo)/Wo: Specific Growth Rate (SGR) (*o/day) = 100 x (In Wt -
In Wo)/'t; Feed Conversion Efficiency (FCE) = Weight gain (g)/ dry food intake; Protein Efficiency
Ratio (PER) = (weight gain per fish x 100)/ N x 6.25 given per fish

0. niloticus fry have 5.3g lysine /100¢ protein. There was 2 steady increase in the growth of the fry up
to 7.3g lysine/100 protein and beyond this there was a drop for the relationship between specific
growth rate and the level of lysine. On using calculation method with the regression equation for the
relationship between weight gain and level of lysine the requirement derived was 5.52g lysine/100g
protein. This compares with NRC (1993) and Santiago and Lovell (1988) who reported 5.1¢ and
7.12g lysine/100g protein, respectively.

The low correlation coefficient observed for the relationship between the level of lysine and
MWG, SGR, FCE and PER showed that lysine contributed only 22.6% for the building up of tissue of
0. niloticus fry (Robinson and Li, 2007). Although, diet I did not have added lysine the response of
the fish to the other four diets with added lysine were not significantly different (P>0.05) from it. This
15 similar to the observations made by Li and Robinson (1998) for channel catfish. In this study, it was
observed that there was no outstanding difference in weight by the 4" week as reported in Cai and
Burtle (1996) for channel catfish. There was no particular trend in the body weight gain even with the
wide range of lysine (4.56-7.51g lysine/100g protein) fed. This does not compare well with Seriola

13
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quinggueradiata (Ruch?nat et al., 1998) and Scophthalmus maximus (Peres and Oliva-Teles, 200/
imcrease in weight as Iysine level increased and leveled off at a point. . niloticus fry utilized
basal diet better than the reference diet indicating that they have preference for an all plant diet.

Carcass analysis showed that crude protein was highest with fish fed 7.30g lysine/
protem and lowest with fish fed the basal diet (Table 6). The lipid content was highest with fish
6.87g lysine/100g protein and lowest with fish fed 7.51g lysine/100g protein. The ash and
contents of all the test fish were lower than the initial. Body protein increased above initial, it ro-
the highest with fish fed 30g lysine/kg and dropped. No morphological deficiency signs -
observed in fish fed the varying levels of lysine.

Table 6: Uarcass composition (%) of O. niloticus fry fed varying levels of lysine
Diets Moisture Ash Crude lipid Crude fibre  Crude protein

1 3160 1.20 4.70 0.15 12.95
II 8000 233 4.10 0.10 13.25
oI 7455  2.80 F 33 0.20 18.90
v 7890 3.00 225 0.10 15.75
Vv 7700 1.65 544 - 15.88
VI 80.35 2.20 3.00 - 14.35
Initial fish  78.69  3.88 3.80 1.28 12.32
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BODY-WEIGHT VARIATIONS IN FOUR WEEK OLD Clarias gariepinus

EBONWL, B.I, MEGBOWON, 1, AYO-OLALUSIL C.I. & MOJEKWU, T.(.
Nigerians Institute for Oceanography and Marine Research, PMB 12729, Lagos

ABSTRACT

The variation in size and weight of fry and fingerlings of Clarias gariepinus has been a major fac:
affecting the success of hatchery production of the species. It encourages cannibalism, thus reduc:
the overall survival. The disparity in weight and population was assessed to determine the necessity
sorting as a reliable method of controlling size disparity and mortality in hatchery production. 1w
week-old fry with average weight of 15mg and length range of 0.8-0.9cm were randomly sampled o
stocked at 200 fry/litre in 30 litre circular tanks. The fish were fed for four weeks on 45% ciu
protein diet, ad libitum. At the end of four weeks, there were three groups; large, medium and smi
with mean weight of 4.02g, 1.24g and (.17g, respectively. The cumulative mean weight was 1.
population ratio was 1:8:10 for large, medium and small, respectively.

INTRODUCTION

The African Catfish penus Clarias (Scopoli, 1777) has a widespread distribution and is found .
Africa and South East Asia. Some species are of great economic importance both m [ishenes a
aquaculture. Clarias gariepinus (Burchell 1822) 15 a highly valued commereial fish wadely cultured
Migeria and has been cultured at subsistence level from fingerlings sourced from the wild (Sydenhan
1997). The development of a reliable method for the production of C. gariepinus fingerhngs was on
of the priorities of aquaculture research in Africa and the success in intensive fingerling productur
today is based on such works. Feeding of the larvae, fry and fingerlings of the catfish have been mo:
studied and may influence growth and survival of the fish. However, some technically related issut
like competition, cannibalisin and size disparity are still lingering culture problems (Viveen et o
1985, Jansen 1985, de Graaf er af 1995). The growth of fry and fingerlings of C. gariepinus |
dependent on the quility and quantity of the feed and percentage of body weight, which ofter
decreases as fish size increases. Different groups of the same cohort can be identified in hatcher
operation consisting of smaller size lingerlings which are more in number than the igger onc
(Janssen,19835). This size dispanty encourages cannibalism between the two groups as the agger s10
prey on the stnall ones. Other biological factors such as social dominance, termtonal hierarchy and
consequently higher relative agpgression could result in reduction of survival rate considerabl
(Janssen 1985a, 1985b; de Graaf er ol 1995). This paper evaluates the population ratio of the variou
512€ FTOUpS.

MATERIALS AND METHODS

Two weeks old fry (15mg and 80-90mm) were randomly sampled and stocked in 30 hitres cireular
plastic tanks with two replicates. The fry was stocked at 200 fry/litre and fed for 4 weeks on 45%,
protein diet, ad-libitum three times daily with daily water exchange. pH and temperature were
monitored using electronic pH and temperature using electronic pH and temperature meter, model pl!

009 (I} with temperature range of 0-50°C resolution and accuracy of +0.1pH = +1.0°C while
ammonia value was estimated from temperature ammonia monogram (Trussel 1972); Emerson et o/
1975;). The experimental set up was aerated using model Hp — 116; 30A SUN-SUN aerator. Data
were subjected to linear regression analysis.

RESULTS

The weight range of the harvested fingerlings was 2.1-8.3g of large, 0.7-2.0g for medium and 0.1 0.7p
for small. The mean weights were 4.02g, 1.24g and (.17 while R’ was 0.8676, 0.9564 and 0.812%
respectively (Fig.1). The cumulative average weight was 1.8g. The population ratio of the fngerlimg.
was 1: 8: 10 for large, medium and small respectively, while survival was 30%. Water quahity
monrtored showed that pH was 6.0-7.0 while temperature range was 27-30°C with estimated ammona
valued at 0.0654-0, 79401,




DISCUSSION

1he result showed a wide variation in the weight of the C. gaviepinus from 0.1 -8.3g wath an averape
weight of 1.8g. This average weight is also considered Jow. Although, de Graal, 1995 observed a
vanation m the weight, a weight range of 2-3g in five weeks old fingerling in earthen nursery ponds
was reported. The difference in these findings might be due to variation in stocking rate and
mrnagemenl practices such as leed and water holding facilities. The stocking rate is a major [actor
atfecting growth rate m fish. Sahoo et ol (20000 observed that mereasing the stock density decreases
the tota] weight, specific growth rate and %4 weight gain of Clarias larvae. Although three sroups ol
fingerlings, large, medium and small were reporled in this work, Avinla and Nwadukwe {1988 and
Adebayo et al (2001) observed four different sizes of fingerlings obtained from the sume parent slock
al every spawming exercise of (' gariepinus and reported that mereasing the brood stock weght
resulted in a higher percentage of fast growers. They opined that the significance of size variation in a
population of catfish species with high cannibalistic tendency is the attendant adverse effect on the
yield. It can therefore be mferred that climatic conditions play significant roles in the survival and
production of catfish sced. The medium size (R =0.9564) would be more economical to sell
considering the ratio and total biomass.
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The dispanty in weight encouraged cannibalism, thus leading to 30% survival. It becomes necessary
therefore that carly sorting after the second week of hatching 1s necessary to reduce mortality through
canmbalism (Viveen er al 1985, de Gralf er af 1989). Feedmg difference size groups of the same
cohort can affect production as bigger sizes suppress smaller ones due 1o social domunance, termtorl
hicrarchy and aggression. The success of intensive fingerling production either in water recireulation
system or flow-through requires high stocking density with sizeable fingerlings hence early sorting
should start from the second week coupled with adequate feeding regime.
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EFFECTS OF BAIT TYPES ON FISH (( INGREGATION AND CATCH EFFICIENCY
OF CASTNET IN LAKE KAINJY

'Y.B. AHMED, *L.A. ARGUNGU & *T.A. TAGAGO
'Federal College of Freshwater Fisheries Technology, PMRE 1500, New Bussa,

:I}cpartment of Forestry and Fisheries, Usmann Danfodiyo University, PMB 2346, Sokoto
'Kebbi Agricultural and Rural Development Authority, Birnin Kebhbi

ABSRACT

The effect of barts, nee bran (Oryza satbva 1) and corn bran (Zea mays Loy on fish aporepaton and
catch efficiency of castnet in 1 ake Kamp was conducted. 25 dmm stretched mesh stee multifilament
(PA) nylon net was used for the construction of castnet. The cxperiment was Complete Randomiacd
Design (CRD) with three replications for nineteen consecutive fishing days. Three treatments were
emploved; castneting after baiting with rice bran, with corn-bran, and castneting without bail
(control). Thirteen fish species were caught from eight families. The number of fish caught was 336,
of which 48.5 and 27.1% were caught with ¢corn bran and without bait while castnetting with rice bran
recorded the least (24.4%). The biomass of fish caught was 4627.7g (4.6kg) of which the highest
percentages 51.4 and 28.6% followed same trend as that of number of fish caught. Comparison of the
overall number and biomass of fish capture indicated that Tilapia zillii ranked highest, followed by
Cltharinus citharus and Iydrocynus forskalii.

INTRODUCTION

Castnet fishing 15 regarded as a traditional method of catching fish that has been used since antiquity.
The most widely used artisanal fishing gears in Nigerian freshwater and brackish water as well as
coastal walers, are gillnets and castnets (FAQ, 1969). Castnet are conical falling nets wath lead (Ph)
weights attached at regular mtervals along the perimeter of the cone (Udolisa and Solarm, 1979, 1t
an active fishing gear; that is it catch fish instantly. Hayes et al. (1996) reported that a light or bait is
olten used to attract the target fish into an area within the casinet’s range. [1shing baits lures and
attraction devices, are often meorporated into some fishing gears in order to improve their etficiency
such hishing gears mclude handlines, longlines, trolling and traps etc {(Ahmed o7 af, 2005), Baits may
melude rotten meat, dead or live fish, palm nuts or comn bran depending on the feedimg and hehavioral
charactenistics of the target fish species. Castnet fishery 1s the next most damaging fishing method to
juvenile fish after beach seines (du Feu and Abiodun, 1999). It caught 34% of the total tilapines, 24%
Citharinus and 19% of all Labeo, at a mean size rpto 50% less than eillnets in the case of Citharinus.
This study assessed the effects of two baits rice bran (Oryza sativa 1..) and corn bran (Zea mays 1..)
and, without baits on the efficiency of castnet in Lake Kainji.

MATERIALS AND METHODS

I'he experiment was conducted in the lower basin of Lake Kamji about 6.5 km away from the Federal
College of Freshwater Fisheries Technology, New Bussa, Niger State. The deseription of study arca
1s adequately made in Ahmed er of, (2006). The castnel construction was lfollowed by the same
method that was used by Udohisa «f al. (1994) and Udolisa and Solarin {1979). Two types ol baits
were used corn bran and nce bras 4 casneting without bait was used as control. A net was casl, a
wailing penod of five minutes was observed to allow the weight to settie to the bottom of the
sampling areas. The expernnent was Complete Randormized Destgn (CRD) with three replications for
three nineteen consecutive fishing days. The fish caught were packed in separate labelled contaner
for cach treatment. Data were collected on species, nunther, length (em) using metnie ruler and werght
(e} using Ohaus compact scale model CS200 ol 200g capacity for each fish caurht and recorded
according 1o respective treatments.  The fish species were dentified following the description of
Olaosabikan and Rap (2004). Species diversity index (5D was computed followme Alued er of,
{2006} modificd method.

RESULTS AND DISCUSSION .

Types of fish species caught by castnet using different baits

1he types of fish species captured comprise thirieen species belonging to erght fish families as shown
n Table 1. The fish species diversity index showea that castnetting with corn bran had the highest
value of 0.92, while castnetting without bait recorded 0.77 and with rice bran 0.69. Cichhidae Gamly
was represented by five species, Characidac with two species and the rest were represented by only
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une speeies cach. Bans, Tures or attraction devices are ofien imcorporated into some fisl
morder to improve their efficiency (Ahmed ef al. 2005). Fish specics that are dispersed o
range arca can be congrepated or concentrated into a smaller area where an appropriate h
can be operated to get them,  Congregation of fish before harvest had been reported u
methods that are econonucal and environmentallv friendly (Udolisa and Solalrin, 1979; &
Kusemiu, 2003). The fish specis caught are from cight families, this shows that castonet 15
1shing gear for encountering fish species of diverse fecding and behavioral characteristics.

lumber and percentages of fish canght by castnet using different baits

1ble | shows the number and percentages of fish caught with respeet to the different ¢
{bits). The total number of fish caught was 336, of which 48.5 and 27.1% were caught i

wi corn bran and casinetiing without bait (control) respectively, while the least number (1
reorded e castnetting with rice bran, The findings in the present study show low oo
compared to that of Udolisa and Solarin (1979) at Ikerodu beach in the Lagos Lagoon, Tilay
caufit m farge number about 5-10kg by spreadimg gant (processed Cassava-Mainhot un

markd spots and castnels are thrown over the arca. The reason for the low cateh in the stud

alrealy been reporied by Scmas and du Feu (1997) who ohserved @ reduction m mean s

specis and changes i species compositions due 0 both requirement and ccosystem over {1

Pable © lypes, number and percentages ol varous lish species caught by Castnet usme
Lranls.
CLY g ~ BAITS e
Fanity Species Corn bran Rice bran Withont (h
bait L
- No % No % No % Tou
Characidac H jovskealu 20 12.3 20.7 15 16.5 s
3 Alestes baremose | 06" 3 F:T 4 4.4 :
Cichlidae I, himaendartus 4 i G 24 I L.l
H. faseiaius 13 1.9 8 9.5 0O 0.0 2
Surotherodon T 4.3 5 6.1 1 1:1 13
salilaeus
Cheochromis 14 8.0 9 11.0 10 10.9 33
nileicis
T’ zillii. 52 il9 L] 0.0 L7 L&, 7 4
Cithanndae £ eoharus 17 1004 B3 8.5 nt
Clarotendae O nigrodigiiatus 19 11.7 7 8.5 [ [.1 i
Cyprinidac Labeo coubie 3 1.8 - - 1 1.1 <
Iistichodontidac Distichodus - - I ) - - 1
rostrafus
Mochokidac S. membranaceus O 37 - - - - 0
_Mormyridae M budgeti 7 43 = - - = 7
Total number of fish raught 163 100 82 0o 91 100 33
Relative 48.5 24.4 271
tfercentape
Total specics 12 9 1)
caught _
_Species Daversity Index (SDI) | .92 0.69 0.77

Comparison of the overall number of {ish caught shows that 77 zillii contributed the
percentage, of 29.5% next by . citharus 15.5%. Moreover, the dominant fish in the ca
castnet with corn bran was T7 zillii that contributed 31.9%. In castnetting without bait ¢ .
accounted for 38.5% while i fish entice with rice bran T, zidlii accounted for 36.0% ranked
this specics was . forskalii



Biomass and percentages of fish species caught by castnet using different baits

Phe bromass of Ash caught by castnetting using different baits 1s shown in Table 2. The total wright
was 4627.7g (4.6kg) of which 51.4 and 28.6% was captured 1 castnet baited with vom bran and
without bait (control) while castnetting with rice bran recorded the least (20%). T' zitli, C. citharus.
and H. forskalii coninbuted 25.4, 21.3 and 14.2% ol the overal] weight of fish caught. omparson ot
the overall weight of the fish caught shows that fish entice with comn bran 17 zlis recorded for 2937,
followed by O eitharus (15.6%). In castnetting with rice bran I’ zillii accounted for 30.7%, lollowed
by I forskalii while m castnetting without bait (control) (" citharus contributed 46.4%. The species
caught was generally low, this might be due to overexploitation of the fisheries resources in the lake
as a result of mflux of fishermen and the use of undersized mesh.

Iable 2: Biomass and percentages of various fish species caught by castnet using different bait types.

Baits
Species Corn bran Rice bran Without bart  Overall catch
Wt (g) %a Wi (g) %o Wt () % Total Wt %
- 2 : . g8l o L
I forskalii 2240 9.4 182.2 19.6 2532 19.1 659.5 14.2
Hlestes baremose 25.1 1::1 58.9 6.4 468 35 130.8 2.8
H bhimaculatus 30 1.3 227 24 8.5 0.6 612 1.3
I faseratus 1232 5.2 130.7 14.1 61 4.6 3149 0.8
Sarotherodon 891 37 d6.8 5.0 325 25 165.9 3.0
galilaeuy
Oreochromis 223.2 0.4 G732 10.5 98.7 7.4 4189 gt
niloticues
T =iffii 696.1 293 285 30.7 195.6 14.8 1176.8 254
C citharus 371.6 16.6 - - 614.6 46.4 9862 213
C. migrodigitatus 3108 13.1 894 9.6 8.3 0.6 408.5 B.3
Labeo coubie 20.5 0.9 - - 4.7 0.4 25.2 0.5
Ihistichodus - - 14.5 1.6 - - 14.5 0.3
rostrats
5 membrangeeus 143.3 6.0 - = - - 143.3 i |
M budgeti )N G ST M Rl { 2.6
Total wt. of fish 23765 100 9274 100 13238 100 46277 100)
caught
Relative % 514 20.0 S WA 5l e B
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GENETIC IMPROVEMENT OF TILAPIA: CHALLENGES AND PROSPECTS IN NICERIA

MEGBOWON, L. & BOMBATTA-FASHINA, ILA.,
Nigerian Institute for Oceanography and Marine Research, Victoria Island, Lagos

ABSTRACT

['he contribution of tilapia aquaculture in Nigeria to world output 1s negligible due t stunting, poor
market value among others, This paper evaluates the aguacultural credentials of tilapia, some penetic
improvement technology in cultured tilapia, namely, ploidy, hormonal sex reversal, transgenic,
hybndirzation, and the necessity of Genetic Improvement 1n accelerating tilapa production m Nieer

Investigation reveals the presence of Q. niloticus with the highest growth performancye mdes

(' 3.11) for Lake Kanp which mdicates high growth potenual m soitable culture envirenment and
could serve as a good starting point for genetic development. The presence of “wesafu”™, an ecolype
cichlid, endemic to Epe lagoon, Lagos, which grows to 1500g in the wild, appears o be an excellent
candidate for genetie mmprovement of a commercial sirain for the srowing aquaculture industry,
Ilapra Genetic improvement i Nigeria is faced with a number of setbacks. This meludes short- term.
scattered and disjomted funding, madequate genetic rescarch facibines, ceological nsk. madequate
skilled manpower and poor documentation of tlapia genetic resources among others. Considering the
growing importance of tilapia culture, the need to document, conserve, evaluate and utilve tilapag
genetic resources 1s highlighted 1o enhance the success of food security in Nigena.

INTRODUCTION

Tilapia 15 widely recognized as one of the most popular species for culture in a wide range of
aquaculture systems worldwide (Beardmore er al, 2001). It is one of the most productive and
internationally traded fish in the world (Fitzsimmons, 2007). T ilapia has some aquacultural
charactenistics which melude high tolerance to poor water quality, market acceplance, ease of
propagation, cfficient utilization of diets high m plant protein and resistance to diseases (Janue 2001

Culturable tlapia m Nigena meludes Sarotherodon galileans,  Tilapra il | S

Sarotherodon melanotheron, and Oreochronns ndoticus. However O wiloficus appuars W be me
popular among hsh farmers. Globally it accoums for 60% of the world’s producton of tilapia by
weight (Fagbenro, 2002). The T'ilapia natural genetic resources are restricted to Africa but the culture
industry 15 predommant in Asia. ‘The Genetic Improvement of Farmed Tilapia (GIFT) project has
camed out numerous work in Asia and Africa to establish base population from which eenetically
improved tilapia stram for farmung could be developed (Gupta and Acosta, 2004). In Niperiy
apphcation ol genetics in fish farmuing 15 relatively of recent ongm

PRODUCTION AND CONSUMPTION OF TILAPIA IN NIGERIA

The contnbution of Africa and Nigeria’s tilapia aquaculture to the world output is still at Tow ebb
despite the potential and available resources, the major setback being uncontrolled reproduction m
ponds resulting in stunting and low market value (Bombatta et al, 2005 and Beardmore ef af, 2001).
Considering Nigeria’s population growth, the gap between demand and supply for fish, and tilapia
credentials as a good candidate for aquaculture, it is imperative for Nigeria to invest in the
development of tilapia culture. Musa et al (2005)in a survey carried out in Lagos, Oyo and ( Jgun
states, on the production and economics of tilapia observed that tilapia culture 15 restricted (o
extensive and seomntensive svstems only. The cconomues (captal and operating cost) and case of
culture are pereerved to be fow and favourable. Consumer preference s doven by the extemal and
mternal appearance, muild favour, lesture, Ireskness and more importantly size. The denmand for
tilama m Nigena 15 igh and hish larms lack the techmeal skill required 1o produce favoured sie
(300g and above) Alolabr e af (2000) and Adesulu (2000) had earlier reported that larpe siscs ol
tilapaa are sold at higher prices than smaller ones of the same weight.

GENETIC IMPROVEMENT OF CULTURED FISII

Agnicultural production 1s presently enhanced through genetic improvement of germplasim leading 1o
a lot of improved vancties. Similarly, aquaculture is mereasing its genetic technologics so as to
merease production and assist m Iisheries management (Aluko and Oluleagba, 2002). Genetic
analysis of natural populations has revealed unique stocks and genetic diversity that were previously
unknown. Manipulation of the genome of aquatic species through selective breeding , hybndization,
chromosomal mamipulation ,sex reversal and gene transfer can now produce fish that are highly
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productive which are genetically different from the parent stocks. These technologies aw
comphicating the very defimtion of *species’. J'erms such as genetically or living modified organisi
(GMO or 1L.MQ) are frecly being used to describe products of these technologies, Waple (19971
defned genctically modified orgamsm as organism whose genetic characteristics are changed
purposely or otherwise by any captive breedng, selection and genetic management. While these
genetically modified fish are being used to merease production in aquaculture sector it also constitule
one of the most significant threat to biological aquatic diversity (Aluko and Olufeagba (2000). Thu
these human interventions have made aquatic environments vulnerable to damage. Moreover, the
product of these technologies may escapc from adjacent waters and beyond, sometimes across natural
boundaries (Waple, 1991).

GENETIC IMPROVEMENT TECHNOLOGY IN FISHES

There are a number of genetic improvement technologies to increase production which include
polyploidy, hormonal sex reversal, {ransgenic, inter-specific hybridization among others. Polyplowd
can be induced directly or indirectly. Direct induction of triploid typically mvolves treating the cpy
witl temperature (cold or heat shock) or pressure shock shortly afler fertilization, to mduce th
retention of the sccond polar body (Aluko and Olufeagba,2002). Such fish have two matcra
chromosomes set and show good viability, the author stressed. The alternative approach of mducmy
triploidy using tetraplod parents 1s attractive because it avoided the need to apply potentiall
damaging treatments to fertihzed eggs (Meyer and Hershberger.1997). Although tetraploid (lari
anguillaris has been induced at Migeria Institute lor Freshwater Research{ NIFIFRI) Nigeria | il
tetraploid fish consistently showed poor viability at least m the mitial generation after induction an
induction of tetraploidy seemed more difficult than triploidy (Aluko and Oluleagha,2002). Anotle
demerit of using tetraploid to induce triploid was the poor fertility of tetraplowd males when cross
with diploid females. This was because the tetraploid’s large sperm made 1t difficult to pass throuy
the micropile of the egg, the author reported.

TRANSGENICS: In recent years, gene transfer has gained populanty as a very active area of fis’
senetic research as a result of considerable mterest transgenic technology. The principal technigu
of transferring gene into fish egg is by microinjection (Aluko and Olufeaghba, 2002).The author furth
stated that cloned DNA sequences are injected nto the epgs shorily after fertilization, Transter
gene can then be monitor ed by the presence of foreign DNA in the progeny. Allernative
microinjection nclude electroporation of DNA o the eges shortly after fertilization and the trans!
of DNA m the sperm 1tself. On the growth of transgemc fish, Rahman and Maclean (1997) obser
transeenic tilapa to have grown three times more than their non- transgenic siblings. :

HORMONAL SEX REVERSAL IN TILAPIA: The treatment of sexually undifferentiated fry !
adnunistration of hormones or hormone analogues has been shown to work well under carctul
controlled condition (Ronald and Thomas, 2000). The common mode of administration 15 via dieta
supplementation with the androgen first dissolved in alcohol prior to mixing with the diet (Beardmo
et al, 2001). This method 1s easy to apply but has a number of disadvantages. The hormone «

degrade during storage and lack of uniformty of the hormone in the feed as well as hierarchies amor
fish can cause significant variability in dose among treated individual making estimate of amou
mgested difficult. Excessive doses of some hormone can lead to sterility or paradoxical feminizaty
following aromatization of androgen to oestrogen the author stressed (Ronald and Popma, 2000
Commonly successful hormone treatment (in which the phenolype sex is reversed) produced vial
fertile fish although sub-optimal treatment can result m intersexes which have been reported in ma
species especially in the family poelicidae (Beardmore ef al, 2001). Furthermore, the author repom!
that there were occasional post-treatment impacts upon behaviour, survival and growth i the -

reversed fish other than those associated with normal sexual dimorplistn. While sex reversal ma

used to produce large number of the desired phenotype in ornamental fish, 1t 15 only n Nile tilapa

niloticus that hormenal sex reversal ts routinely used in commercial production of monosex males

tilapia, sex reversal mvolves admimistration of the male sterond (17w methyl testosterone J 1o recen
hatched fiv so that the undifferentiated gonadal tissue of genetic female develops inter-lesticu
tissue, producing mdividuals that grow and function reproductively as males (Ronald and Pop

2000). The procedure must be initiated before the female gonadal tissue starl to differentiaie v
ovarian tissue which at an average temperature of 24-28°C occurs m (niloticus at a size and apy



only 11-14 mm and 3-4 weeks after hatching. Fry were fed diets contaming 30-50mg 17e methyl
testosterone/kg of feed for 3-4 weeks.

INTERSPECIFIC HYBRIDIZATION: Hybridization of two species may result m monosex
population. The phenomenon of all male or nearly all male hybrids has been observed i sun fishes
bul best known examples are n tilapra (Lattle, 2001). The bulk of research basis and commercial
potential of monosex hybnids has been camed out 1n tilapia. Many Orcochromns hybrids are
characterieed by a majority of males. The oceurrence of all mele broods is relatively common and this
15 where the major mterest of hybridization hies (Lao and Clinwer, 2001). Beardmore of of (2001)
summarized the result of inter-specific hybndization in tilapia. A high percentage (98-100%) of males
was reported from O. niloticus X O. variabilis, O. nigra X O. urolepis, O vileani X . hornrum and
0. vulcani X O. aureus crosses. The O. niloticus X O. hornorum cross was not used commercially
because of low and inconsistent fry production and the appearance of the hybrid which was not
attractive to consumers (Jamu, 2001). Table 1 summarises hybridization of some tilapia species that
produces monosex male progeny.

‘Iable 1: Hybridization of some tilapia species producing monosex male progeny.

FEMALE PARENT _ MALE PARENT _MALE PROGENY NOTE

(). niloticus O aureus Apphied comumercially but result inconsistent
(). niloticus (). mucrochir
(). niloticus (). hornorum Majonity of brood are all male
) niloticus (). variabilis
(). mossambicus (). hornorum Some commercial apphication
() mossambiens () aureus
(), spirulus niger (). macrochir All progeny monosex
0. spirulus niger (). hornorum All progeny monosex
O.aureus . hornorum All progeny monosex
T zillii O andersonii “All progeny monosex

SOURCE: Beardmore ef al, 2001

O, niloticus widely accepted as the best commercial species for the majority of freshwater aquaculture
enivironments, the dilution of its genome with gene from other species tend to reduce performance
potential in aquaculture compared to pure O. niloticus (Beardmore et al, 2001).

GENETIC IMPROVEMENT OF FARMED TILAPIA (GIFT)

The project for genetic 1mprovement of farmed tilapia(GIFT) was undertaken i Phalippines (1985

1997) to develop methods for producmg improved fish breed using Nile tilapia () . nilofieus) as a
model species (Gupta and Acosta, 2004). Studies undertaken in the early 80s by the World Fish
Centre and its nation research partners in Philippines confirmed the poor growth of fish as one of the
major constraints to tilapia aquaculture (Pullin, 1985). O. niloticus was chosen because of 1ts short
generation tnme of about 6 months and 1ts suitability for investigation of the application of genctics
Aquaculture (Eknath and Valesco, 1993). It is also an important species for many developing
countries because of its many desirable traits, such as hardiness, comparatively high resistance and
suttability in a wide range of farming systems (Gupta and Acosta, 2004). Consequently, the WFC, n
order to establish a wide genctic base for starting genetic improvement programme , especially in
view of the poor genetie status of farmed tilapia in Asia, wild (). niloticus population were collected
from (Ghana, Egypt, Kenya and Senegal, during 1988- 1999 and transferred to Philippines { Eknath,
1995). The collections were held in isolation and subjected to quarantine procedure for 3-7 maonths m
Philippines. O. niloticus population used by farmers in Asia (Israel, Singapore, Taiwan and Thailand)
were also gathered from Philippines . bringing together a total of eight African and Asia tilapia
population for genetic improvement progranmme (Gupta and Acosta, 2004). The strategy followed by
G T project in breeding expenments was a combined between- family and within-lamily sclection.
The hirst to sixth generation focused on growth. A second trait {frequency of spawnimg [emale) was
meluded from the fourth seneration of selection and was combmned durmg the sixth generation
selection within the source of the GIFT foundation (Gupta and Acosta, 2004). The study revealed that
except for Ghana stram, the other thiee Alrican strains (Senegal, Egypt and Kenya) performed as well
as or betier than the domesticated strans m the Philippmes. In 1988 afier & penerations of selective



breeding 1t was observed that GIFT strain had 85% improved growth compared to non-GIFT til:
(Gupta and Acosta, 2007).GIFT otherwise known as super male of ICLARM is at present farmed
various countries such as Taiwan, Philippines, Thailand and Indonesia.

PROSPECTS OF GENETIC IMPROVEMENT OF TILAPIA IN NIGERIA

Despite the low tilapia production m Nigeria, the prospects of tilapia genetic improvement
tremendous. A few findings (Mareau ef al, 1986 and Bombatta et al, 2005 and 2006) have sho
strains of tilapia in Nigeria which appear superior in growth. Essentially tilapia has a short genera:
time (4-6 months for O. niloticus) and therefore has the capacity 1o breed year round (Pullin, 1988
implies that any genetic gain will be rapidly obtainable. The few studies on gsenetic Improvemen'
aquatic species have demonstrated that the potential for achieving rapid genetic £ain 1s in general -
high (Eknath and Acota, 1998). This is due to the large genetic variability in most cconomic.
important traits, high fecundity of most tilapia and the ease with which they can be bred in captivit

Moreau et al (1986) studied O. niloticus from many different waters (native and mtrodi
populations) using the growth performance index ( &' ). Ie observed that this value ranged
2.36- 3.11 in all populations studied. The author reported that the value of @' for Lake Kanp
Nigenia was the highest (Pullin, 1988).The author opined that the possession of a high grov
performance index is probably a good indicator of high growth potential in a suitable cult
environment. Table 2 illustrates the result of Mareau ef al, (1986) in Pullin, 1988). Furthermore, 1l
exist an ecotype cichlid, "wesafu’ endemic to Epe lagoon , Lagos (Bombatta et al 2005and 20
The author reported that ‘wesafu’ is a highly priced fish in Lagos, Nigenia, for its tasty flesh
large size of over 1,500g in the wild . He opined that this fish might have a high growth potentia!
culture and genetic development in Nigena.

Current research reports from Europe and America indicate hope in the horizon for vac
production in transgenic tilapia (Aluko and Olufeagba, 2000). Aecording to the report m
International file of fish farmer magazine, Fish farmer (1999) there is hope for diabetic n transy
tilapia. A team of scientists led by Dr Wright devcloping tilapia whose genetically altered 1
produce human msulin which is different from that of human by 17 amino acids which necessi:
the successtul transfer of the missing DNA into the tilapia. According to the author ,once the til
msulin 15 transplanted in the diabetic faulty pancreas, daily insulin injection are no longer needed
because tilapia and human are not close phylogenetically, cross transfer of discase is much less Tl

Table 2: Growth Performance Index (') of two species of Oreochromis from different locations

SPECIES/SEX b’ LOCATION
Oreoclromis niloticus 2.4 Lake Alacora
Oreociiromis miloticus 2.62 L. Mantason
Oreochromis niloticus 252 I.. Iasi
Oreochromis niloficus 2.44 L. Marion
Oreochromis niloticus 2.58 I.. Mousa
Oreochromis niloticus 2.88 [.. Albert
reochromis niloticus 31 L. Kanji
Creochromis niloticus 307 .. Massau

) . mossambicus 222 L.. Sihaya
(.mossambicus 2.37 L. Limpopo
(3 mossambicnus 2.36 Njele Dam
(2.mossambicus 2.41 Winter Dam
(). mossambicus 2.50 Loskop Dam
(O mossambicus 2.47 Sheho Nguba Dam
(O mossambicus 246 Halfseesport Dam
() mossambicus 267 Doomsral Dam
Omossambicus 248 Luphaphe Dam
(L mossambicus 280 Egvpt pond

54 Y R e, L __Hong Kong

Source: Mareau et al, 1986
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CHALLENGES OF GENETIC IMPROVEMENT OF TILAPIA IN NIGERIA
Ilapia 15 abundantly found 1n the {reshwater systern of Nigena. However the contribution of Migeria
tilapia aquaculture to world total output is low. Table 3 Hlustrates tilapia production in West Afiica.

Table 3: Tilapia production (mt) in West African countries,

Country Inland fisheries  Tilapia
, Production  Production

1.Benin 35,0000 7,000.0
2.Burkina Faso 7.500.0 1,500.0
3.Cote d’'Ivoire 1,650.0 23300
4.CGrambia 2,500.0 500.0
5.0 hanga 75,580.0 14,7160
6.Cuinea 4,000.0 &00.0
7.0G. Bissau 25000 30,0
8.Liberia 4.000.0 800.0
9. Mali 111,910, 22,3820
10.Niger 4135.0 §27.0
11.Nigeria 67,794.0 13,558.0
12.Senegal 47,500.0 9,500.0
13.51emra Leone 14.500.0 2.900.0
14 Togo 5,000.0 1,000.0
TOTAL 389,319.0 60,578

Source: Jamu D, 2001

The bulk of tilapia production in Nigeria comes from the wild (Musa er al2005). Genetic
improvement of tilapia in Nigeria is facing a major setback due to lack of fish genetic research
facilities (Aluko and Olufeagba2000). Genetic resources are global assets. If Nigeria tilapia genetic
resources are to be used to improve global tilapia production, then Nigeria Aquaculture research and
development must receive commensurate support. information on genetic resources in Nigeria 1s
lacking. It 15 therefore necessary to first assemble information on the [ish through morphometric and
biochemucal characterization to facilitate tangble genetic improvement programme. A major area of
great challenge in genetic improvement is the loss of genetic variability in Tilapia. The first concern is
the interbreeding of domestic stock of tilapia with population m the wild. This is of greater concern to
geneticist because of the potential loss of genetic diversity that might be utilized in future breeding
programme. Interbreeding of tilapia has been a recurring problem i tilapia farming areas around the
world (Gupta and Acosta, 2007). The solution is to be sure that individual farmers understand the
need to maintain breeding control of their stock. This is the way to keep domestic fish from breeding
with native or from breeding indiscriminately on the farm (Anil, 2004).

The preparatory steps of gene 1solation and construction of vectors that carries the gene 1s costly
and requires laboratory with specialized skills {Aluko and (3lﬁfeagba 2000). Furthermore, concern
about the hazards associated with the escape of fransgenic fish (tilapia) into the wild raises other
pertinent question, such as whether the fish could readily become established and create unforeseen
problem as well as public and consumer perceptions. Moreover transgenic fish individual showing the
highest levels of growth enhancement exhibited dramatic growth deformity of the body, opercle and
Jaw (Mareau et al ,1986). Another arez of potential conflict is that fish derived from genetic
manipulation contains novel proteins not normally found in the parent. This may be allergic to some
consumers (Aluko and Olufeagha,2000). Consumers may want to avoid biotechnologically derived
fish for religious and ethical reasons. In addition, ecological risk 1s another major challenge 1o using
genetic unprovement m tilapia. Ecological risk includes possibility of heightened predation or
competitive colomzation by or persistence of mproved fish 1n ecosysterns outside their natve range
and possibly alteration of population or communty dynamics,
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SURVIVAL AND RESPONSE OF Oreochromis niloticus TO DIFFERENT FEEDS

OGUNBONA, AA., AJIBOYE, R.O., ONIGEMO, MLA, & ISHOLA, Q..
Department of Animal Production and Fisheries, Lagos Polytechnic, Ikorodu

ABSTRACT

The study determined the survival and the response of Orcochromis natloticus to different feeding
compositions. 9 Oreochromics niloticus juveniles were fed different diets in tnplicated treatments
mside glass tanks. Treatment 1 comprised locally compounded diet; Treatment 11 mmported pelletized
leed; and Treatment I - processed feathermeal based diet. Results showed that there was no
sigmficant differences (P=0.05) in the weight gain, feed intake, survival and feed conversion ratio.
However, Treatment 1 had the highest feed intake, while treatment Il had the highest weight gain and
feed conversion ratio.

INTRODUCTION

Une of the great advantages of tilapias for aquacultures is that thev feed on a low tropic level. The
members of the genus Oreochromis feed on algae, aquatic plant, small invertebrate, detrital material
and the associated bacterial films. This provides an advantage to farmer because the fish can be reared
n extensive system that depend upon the natural productivity of a water body or in intensive system
that can be operated with lower cost feeds. Bowen (2001) showed that tilapia species may ingest
ammal material but usually doesn’t constitute a significant proportion of the fish total food intake,
The high cost of supplementary feed has been a source of concern to fish farmers and there 1s need to
leed fish at lowest possible cost and ensure high conversation ratio at the same time in order to meet
the need of fish species there is need to develop fish diets that will satisfy the nutritional and
physiological requirement of fish species. The increasing costs have made it necessary to search for
cheaper but equally efficient and readily available source as a substitute for [ish meal. This study
determines the response of O. niloticus 10 different types of feed - unported pelletized feed, locally
compounded diet and feather meal-based dict.

MATERIALS AND METHODS

The experiment was carried out in three glass tanks, each replicated thrice, having a volume of
0.178m’. The tanks were washed, cleaned and filled with water to about three quarter of its volume.
90 O, niloticus were used for the experiments. Fach of the tanks replicate contained 10 juveniles of
tilapias and were randomly assigned to experimental diets treatment. Physiochemical parameters were
monitored and analyzed with Bauch and Lamb field analysis kit. pH, dissolved oxygen, temperature
and ammonia were analyzed. An aerator was used for effective circulation of oxygen in all the glass
tanks for the fishes. Also, changing of water was done every two days by siphoning and adding new
water to prevent pollution. The fish was fed with the experimental diets daily for the duration of two
months. And they were fed till saturation. Treatment One (control) contained locally compounded
feed (fish meal inclusion), treatment two with mmported feed and Treatment Three was locally
compounded feed with feather meal inclusion (14.5%).The feed was served at a fixed point mn the
glass tank at cach feeding time and was served twice daily. Total weight of feed consumed per each
feeding trial and total body weight of fish was recorded every week. Complete randomized design
(CRIY) method was used. The expenment consists of three treatments each with three replicates.

1Lable 1: Composition of expenimental diets =k e J B
Diet 1 (Local feed) Diet 3 - Feather meal-based diet

Maize 10 12
Wheat Offal 5 5
Groundnut Cake 18 18
Soya Bean 36 36
Fish Meal 20 )]
Blood Meal 5 5
Spaghetti 5 5
Salt 0.25 0.25
Fish Prermx 0.25 0.25
Witamn {0.50 0,50
Feather Meal 0 N




Table 2: Proximate analysis of cxpenimental diets

Diet 1 Diet 2 et 3
Local fecd Imported feed ~ Feather meal-based diet
Crude protein 44 36 45 44 .56
Energy (Keal) 2800 - 28097
Fiber % 3.89 1.5 4
Fat% 3.74 12 4.09
Calcium 1.35 = 0.1
Phosphorus (.88 12 .33

Weight gain, feed intake, survival rate and feed conversion ratio were measured weekly 1
the effect of the experimental diet on the fishes. Also data were collected and analyzed ue::
of variance (ANOWVA),
I Weight Gain = Final Weight - Imitial Weight
IL % Mortality = Number of Stock — Number of Remnant X 100
Number of Stock
I, Feed Conversion Ratio =Weight (Gain / Feed Intake.

RESULTS AND DISCUSSION

The water temperature ranged from 24 to 30" C for the treatment. The Py ranged from 6.2
the treatment. The dissolved oxygen ranged from 5.0 to 9.0 mg/l for the treatment. The a1
mtake g/fish/weck was shown in table 4.1.2 above. Fish on Treatment 1 {Local Feed) had ©
feed intake of 3.94g followed by T, and T, with the intake value of 3.06 and 2.38 1o
Statistical analysis revealed that there was no significant difference (P>0.05) in the overz
feed intake of the fishes. It was rioted that there was differences in the value with T3 1.
lowest feed intake. This may be attributed to the low palatability of the feather meal which
reported by Ayanwale (2006), who fed rabbit with feather meal based diet. There was no -
difference (P+0.05) in the overall average weight gain of fishes. Fish on Treatment 2 {impao:
had the highest average weight gain of 3.39g per fish/week. Fish on Treatment 1 had mec
gain of 2.91g while fish on T3 had the lowest weight gain of 2.06p.

TABLE 3 PERCENTAGE SURVIVAL

i U > 7. I3
Initial Stocking Rate of Juvenile per Tank 30 30 30
Final Stocking Rate/Number of Juvenile per Tank 18 27 25
Percentage survival {%o) 60 __5n 3.3

Table 3 shows the survival rate of the fishes fed in the experimental diet. Fish on Treatment
highest survival rate of 28.5 followed by Treatment 2 and Treatment 3 with survival rate
22.12 respectively while Treatment 2 had the highest % survival (Table 3). Statistical
revealed that there is no significant difference (P>0.05) among the treatment mean. Fish in T
2 {imported feed) had high feed conversion ratio of 1.11 which was followed by 13 and
average feed conversion ratio of (.96 and 0.80, respectively. Statistical analysis revealed 1
was no significant difference (P<0.05) in the feed conversion ratio of the fishes fed -
experimental diets,



Table 4: Production costs of experimental diets

VARIABLE T1 R
Duration of the study (days) 56 56 36
Number of Fish/Treatment 30 30 30
Number of Fish/Replicate 10 10 10
Cost of 1 Juvenile fish (M} 10 10 10
Cost/Kg of fecd N/Kg 150 350 130
Cost/g of feed 0.15 0.35 0.13
Average Feed Intake/Fish (g) -394 3.06 2.38
Average Weight Gain/Fish (g) 2.91 3.39 2.06
Average Feed Conversion Ratio 0.8 1.11 0.96
‘Total feed Intake/fish (g) 31.52 2448 19.04
Total Cost of feeding ¥ 4.73 8.57 2438
Other Vaniables N 2 2 2
Market Price per Kg (B) 500 500 500
Market Price per g (M) 0.5 0.5 0.5
Average Final Weight per fish (g) 2331 27.1 16.47
Revenue N 11.66 1355 8.24
Total Cost of production 12.15 12.35 12.13
Profit (3 o 9.66 11.55 6.24

Table 4 shows the production cost of experimental diet. Treatment 2 had the highest profit of N11.55
followed Treatment 1 with N9.66 while Treatment 3 had a profit of N6.24, this is as a result of the
feather meal that was used to replace fish meal. Fish growth was influenced by various
physiochemical parameters and nutrient availability in the water body. The level of nutrient may vary
considerably. All fish species has different level of tolerance and lethal values to various
environmental conditions prevailing in the ambient water body. Temperature plays a crucial role in
fish production as high temperature help in high dissolve of oxygen. Huet (1972) recommended pH of
7.0-8.0 with less fluctuation 15 best for Tilapia. According to Bovd (1979) natural water that contains
high alkalimty support more productivity than water of lower alkalmity. Tilapias arg generally
hardened and have a high tolerance level for alkalinity. Feed intake of the fish were not umform from
week 1 to 8, fish in Treatment | had the highest feed intake than those of Treatments 2 and 3. The
high feed ntake may be attributed to the protein requirement by juvenile tilapia which is within the
range of 30-35% crude protein (Gunasekera er-al-1996) The weight gain of the fish in Treatment 2
was higher than Treatments 1 and 3; the high weight gain of the fish in Treatrnent 2 might be
attnbuted to the palatability and the floating nature of the feed. (NRC 1987, Pompa 1982) reported
that lugh level of anti-nutrient can result in low consumption and high utilization; while treatment 3
had the lowest weight gain this may be attributed to the low palatability as a result of feather meal
mclusion in the feed. The feed conversion ratio in Treatment 2 was higher subsequently followed by
T3 and T1. The considerable FCR recorded in this study agrees with result of (Maldonado et al
(1979), Villarreal (1980) and Pastastico et-al (1982)) that fish reared in lower volume consumed less
food and convert far less efficiently spending greater energy on surfacing resulting in low growth
performance and vice versa. The survival was high in this experiment but the means were not
significantly different [P=>0.05]. The high survival was partly attributable to the tolerable range of the
physiochemical measurements.

The result of production cost showed that Treatment 2 is economical than other treatment in
terms of profit gain followed by Treatment 1, while Treatment 3 is lease profit gain because of the
feather meal inclusion. However, feather meal is not as profit rewarding in production of tilapia in
glass tank as fish meal but the survival rate 1s considerable. There was no significance difference {P
~0.05) n the weight gam, feed intake and feed conversion ratio of fish fed with the experimental diet.



The highest {feed cost was recorded in the imported pelletized feed while the lowest cost was obr

m hydrolyzed feather meal inclusion feed. However, hydrolyzed feather meal cannot be used .
mclusion in Tilapia feeding ration as a source of protein because it is not economical m ter
production cost and also has low palatability. The result obtained with use of hydrolyzed feather 5.

as a fish meal replacer with aqua feeds for tilapia has been more controversial. However, Tacon ef .
(1983), Viola and Zohar (1984) and Davies et al, (1989) all reported poor growth in tilapia when fed
hydrolyzed feather meal base diet. While Bishop et al, (1995) reported that Hydrolysed Feather Meal
could replace up to 50% and 66% of the fish meal within diet for O. niloticus fingerlings and {ry with
no lost of growth performance. Moreso, Tilapia can be raised n glass tank because survival rate
bearable depending on the management.
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AMING ACID COMPOSITION OF FOUR TILAPIAS

5.0, OVIE
National Institute for Freshwater Fisheries Research, New Bussa

ABSTRACT

Adult Tilapia zilliii, Sarotherodon galilaeus, Oreoclromis wurews and O. miloticus were oblained
from National Institute for Freshwater Fisheries Research hatchery. They were oven dried at 60°C for
30hours. The dried samples were taken for amino acid analysis using Technichon TSM 1Ssequential
Multisample Auto-Analyzer equipped with a pen recorder for drawing chromatograms. Statistical
analysis of the amino acid composition showed significant ditference (P<0.01) among speeics. The
correlation cocfficient showed very high correlation ramong, the species and other sizes of €} niloticus
(0.712-0.933)

INTRODUCTION

Oreochromiy niloticus, S, galillacus, O aurews and [ =ifliiare commonly and widely cultured tilapa
species in Nigerta. The knowledge of amino acid profile of these tilapias 1s useful in formulatng feed
for their maximum growth performance and protein deposition. Amino acids are buldmg blocks of
protemn. They make up about 16% of the carcass of whole fish. According to Miles and Chapman
(2007), the ideal protein in fish feed is that which provides the exact balance of amino acids needed
for optimum performance and mapiamum growth. Miles and Chapman (2007) also stated that hish do
not have a specific protein requircment but rather a definite requirement for amino acids that the use
of such diet reduces the amino acids used for energy, therefore, the feed 1 elficiently utilized for
maintenance, health and synthesis of new structural protemn. Earlier studies on the lysine requirement
for (. niloticus showed that fry and fingerlings require 7.30g and 7.14¢ lysine/100g protein (Ovie, in
press); O. mossambicus 4.1g (NRC 1993) and O. niloticus 5.1g (NRC 1993). Other studies showed
that there 15 a close correlation between essential amino acid of fish and essential amino acid profile
of whole body tissue of the fish { Rumey and Ketola 1975: Arai, 1981; Wilson and Poe 1985: Wilson
and Cowey 1985; Cowey and Tacon, 1987; Wilson and Morean 1996). This study was carried out to
ascertain the amino acid composition of four tilapias, forming a framework on which further studies
on amino acid requurements of these species would be built upon.

MATERIALS AND METIHODS

Adult O, nilotiews (6500), § galilacus (300g). O, aureus (320g) and 70 =ulliin (120g) were obtained
from National Institute for Freshwater Fishenes Research hatchery. They were oven dried at 60°C for
50 hrs, allowed to cool and wrapped in polythene bags. The Technicon TSM.| Sequential
Multisample analyzer (model DNA 0209) was used in the hydrolysis of the samples. Fach sample was
separately defatted by inserting 10g of the sample mto an extraction thimble and extractmg the fat
with a 2:1 chloroform/methanol mixture using a Soxlet extraction apparatus (AQAC 1980). Iixtraction
was done in triplicates. Extraction lasted 15 hours. Delatted samples were weighed into glass
ampoules and 7 ml of 6N IICL was added. Oxygen was expelled by introducing nitrogen mio the
ampoule to prevent oxidation of amino acids during hydrolysis. The glass ampoule was sealed with
burnsen burner flame and put into an oven preset at 105! 50C for 22 hours, The ampoule was allowed
to cool before bemg broken open at the tip and the contents were hltered. The filtrate was evaporated
to dryness to at 400C in a vacuum in a rotatory evaporator. The residue was dissolved with Sml of
acctate bulfer (pH 2.0) and stored in plastic specimen bottles in a freezer. 10 ml was poaded and
dispensed into the catridge of a TSM analyzer (Technicon Sequential Multisample Amuno Acid
Analyzer) that separated [ree acidic, neutral and basic aming acids of the hydrolysate into
chromatograms in 76 minutes. At each peak produced by the TSM chart record ( each pealk represents
an ammo acid), the hall height was measured. The area of the peak was approximated by mltiplymy
the hewght ol the peak by the width at half height. The norleucine equivalent (NFE) for cach anno
acid was caleulated usimg the Tormular: NI arca of norleueme peak/ arca ol each amino acid. A
constant (3) was caleulated for each annno acid m the standard muxtire according to the formuly: S
NE x mol. Wt x UMAA. I mally, the amount of cach amino acid m the sample was caleulated in /16
g Nor g/100g protein using the following formula: concentration (g/100 g protein) = NI x width at
NE x 8 x C, where C = dilution/NH x W (nieu). Statistical analysis was camried out by using the
computer package SPSS version 10 to correlate bivariates of satnples



RESULTS AND DISCUSSION

Fable 1 shows the amino acid composition of tilapias and previous analysis done for iy
fingerlmgs (Dariks et el 2007). Nine essential anino a wis were avatlable as m previous
conducted on amine acids of three species mnerthern Nigena {Sadiku and Oladimey
Heterobranchus longifilis (Ovie and Owvie 2007); H. loagifilis and . anguillaris (kyo |
Methionine was the lowest i proportion to other amino acids i all tour tilapias. This 15 sumilar 1
tinchines of Sadiku and Oladimeyi (1989), Eyo (1999) and Ovie and Ovie (2007). Glutamic acic
highest in proporiion to other non essential amino in the four tilapias. This is sinular to other st
ol this nature for Coho salmon (Arat, 1981); Cherry salmon (Ogata et al . 1983): Atlantic =
{Wilson and Cowey 1985}, Channel catfish (Wilson and Poe 1985); three species of northern I
(Sadiku and Oladimeji 1989); {1, longifilis and (. anguillaris (Eyo, 1999); If. longifilis fry, finge:
and broodstock (Ovie and Ovie 2007). Tlowever, the quantity of glutamic acid in the tilapras 1.
than that available in the [ty and fingerlings of H. lengifilis (Ovie and Ovie 2007 Eyo 1999); 1
salmon (Arai, 1981); Cherry salmon (Ogata et al., 1983); Atlantic salmon (Wilson and Cowey [
(“hannel catfish (Wilson and Poe 1985).

Table 1: Amino Acid Composition of tilapias (g/100g Protein)

Adult 0. Lrguh:!’fuem; Q. aureus T, zilliii  Fingerlings O, niloticus

! niloficns - =~ () niloticus  (Damika ef al 0

| ysine 7.51 812 7.88 8.27 5.30) 634
Hhisudine * 39 25 2.71 2.1 2.24 1.55
Areinine (.04 518 5.18 f1.21 5.1 4.30
Aspartic acid 8.19 9.49 9.68 9.68 7.85

| hreomne 4.03 4.58 4,36 4.58 3.23 3.25
Serine $.01 4.18 347 4.34 3.06
CGlutanme acid 13,63 3.93 13.13 14.09 10.23

Prolme 4.45 4.2 4.68 4.60 3.87
Glyeme 7.25 7.50 7.40 7.54 4,13

Alaning (.40 4.41 (.38 Gl 4 48

Cystine (.71 075 .79 .80 (.79

Vahne 4.80 4,774 468 4491 4.10 3.50
Methionine 240 2.50 242 2.55 2.19 218
Isoleucine 399 3.93 4.00 4.12 3.49 3.22
[encine 7.05 70 (.94 7.32 6.25 5.39
[ yrosie 2.80 317 285 317 318 2.65
Phenylalanine  3.77 4.11 3.94 4.28 3.51 32

Among the essential amino acids lysine had the highest component of the various species excep!

fingerings of (0 arloticus wiieh had leueme as highest. [he non- essential ammo acids has gluta

acid as the mghest. Metionine was the least i quantity [or the essential amino acid while cystne

the least Tor NEAA. Miles and Chapiman (2007) reported that fish feed contammg the exact amow®

essential amino acids required by the species especially for deposition of lecan body tssue, 1l

would be no ammo acid deficieney of excess. The essence of this study for Tilapia species 15 for b

processors 1o formulate diets to meet the exact needs for these species. This would go a long wa

reduce the operational cost and reduce the amount of nitrogen released by the fish as ammeonia (M-

aied Chapman 2007).
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AQUATIC MACROPHYTES ROLES IN NUTRIENT AND HEAVY METAL REGULATIO

E A, LN, MOHAMMED, ILA. & BIRNIN-YAURIL, Y.A.
Natioual Institute for Freshwater Fisherics Research, New-DBussa

ABSTRACT

I'he activitics of man have directly or indirectly mnfluenced the aquatic ecosystem by mercasin
polluting wetlands. Water quality influences the growth of fish. The utihzation of aquatic weeds
the recovery ol nutrients and heavy metals in polluted wetlands is a proffered management strate
This paper reviews the role of aquatic macrophytes in nutrients and heavy metal sequestering.

INTROBDUCTION

Aquatic macrophytes are plants growing on water, on submerged soil or on s0il that is saturated
water {Agbogidi et al 2000). Aquatic plants affect water adversely by blocking canals and pump
irrigation project, interfering with hydroelectric production, wasting water through evapotranspirat.
lindering boat traffic, increasing water bome discases, interfering with fishing and fish culure: -
clogging rivers and canals so that drainage s wmpossible 15 and {lood result (NAS 1976). Aqu.
plants play a useful role for speeial purposes. The extents 10 which aquatic plants are desirable dep
on (he water user. g, a reservoir manager wants clear water that 15 free of weeds, algae and ot
organisms. However, conservationists encourage plant cover on watersheds and along the bank-
streams. lakes and ponds to control crosion and to proteet water quahity (Oki, 1994). Plants suck:
water hyacinth and Salvinia in aquatic cnvironment absorb heavy metals and excess dissoly.
nitrogen and phosphorus released from fertilizer washed off from farmlands and urban sew
systems, which can cause environmental pollution in the absence of effective sinks. This pa;
reviews the efficacy of aquatic macrophyles in nutrients and heavy metal sequestering.

USE OF AQUATIC PLANTS AS NUTRIENT SINK

Aquatic vegetation absorbs large amount of nutrients and which is an effective means of strippr
nutrients from cffluents or natural ‘waters. Boyd (1970) reported that nutrients could possibly
absorbed from effluents by aquatic plants prior to their release into natural water, or plants could
cultivated in lakes and then harvested. A comparative study carried out by Une ef al (1988) reveu!
that some plant species grow well in nutrient rich water. N, P and K levels 1n these species, 1t v
found that the tssue concentration of all these elements was high (Oki er ol 198%a). Shalle
cutrophie. aquatic ecosystems stocked with macrophytes are among the most productive m the wo
(Schiwerup, 1978). The capacity of such systems to decompose organic matter and assimilate nuiru
lias long been recogmzed (Brix and Schicrup, 1989). 1t 1s well known that streams, lakes, coastal ae
and wellands contam a considerable self purihication ‘self” punlication” capacity (Seidel (197
Durme the prowmyg season the plants absorb and mcorporate the nutrients into their own structis
and function as a substrate [or microorganism. Brix er al 1989 reported that international attention
now tilted towards the ability of aquatic macrophytes to control pollution and also to wreat mumep
and mdustral wastewater. 'Therefore, macrophytes can be efficient mdicators of water quality, a:
their presence may enhance water quality due to their ability to absorb excessive load of nutrie:
(Petr, 19873, It has been demonstrated that aquatic weeds such as Eichhornia crassipes , Lemnia sp
Salvinia, Tvpha ssp, Phragmites spp and Azolla sp has been utilized as a means of reducing t
nutrient levels of polluted water (Oki, 1994). Table 1 shows the removal efficiency of metal ions |
SOMC Common aquatic macrophytes.

fable 1: Removal efficiency of metal ions by some common aquatic macrophytes

Metals Removing ethiciency

Fiohlorig crassipes Ve, Cuedn, Od 0.0

fenllet spapr LEg 930
Ceratopdvilum demersum Pb, Anand Cu 0.0
{pomoca dygualic g o060

Lemna spp Ph 90.0
Ludwivia repreils g a4 8

Pistian strotiones Cd, He and Cr 85 90.0
Salvinia herzogii aEr oo L1 L S

Source: Srivastava, 2008

L .



Water Hyacinth

Water hyacinth 1s a common weed in a eutrophicated water bodies due 10 its high productivity m the
range 106 to 144 tons of dry weight per hectare per year (Reddy and Debusk, 1985; Casabancen, et gl

1992}, The mean daily production of water hyacinth biomas m topieal areas may be more than *5em

"day ' ol dry matter. Thus more than 0.8 gN and 0.15g ' " day 1| can be removed by harvesting,
Sumlar amount of nitrogen may be removed as a consequence of ninfication, demtnfication and
volatthsation of ammonia (Bnx et al 1989). It has been reported by (Olgun, et al 1998) that under the
climate of Flonda, Eichhornia crassipes has shown a very high mtrogen (80%) and phosphorus
removal (40%). I'his aquatic plant 1s suited for nutrient removal systems because it 15 nol rooted and
Hoats on the surface and so can casily be removed by mechanical means and moreover mmeral uptake
rate per unit dry matter increase are greater in plants in a rapid growth phase {Anonymous, 1969,
1970) m which water hyacinth 15 one. Water hyacinth is bemg used n countnes such as Brazil as
ferliary trealment systems, removing nitrogen and phosphorus. The biomass 15 harvested frequently to
sustam maximum productivity and to remove incorporated nuirients (Mason, 1992),

Watcr hyacinth can also be used as integrated secondary and lertiary treatment systems,
removing BOD and nutrient both decomposition of organic matter and the microbial transformation of
mirogen proceeding simultaneously; in this system harvesting is only carried for maintenance
purposes and performance with respect to phosphorus removal 1s poor (Brix et ! 1989). Haider ¢t af
1981 reported absorption of Pb, Cu, Cd Co Zn, Hg, Cr, Ni, Ca, and Mg from pulp and paper mulls by
Water hyacinth. The plant has been used in treating palm oil effluents in Malaysia (Abdulahy ef of
1983). karher report of Rachel ef of (1983} showed the successtul utilization of Water hyacinth m the
treatment of domestic sewage, nutrient removal from water bodies, sewage and mdustnal waste.
Water hyacinth obtamed from Ni geran water bodies contains heavy and toxic metals mdreating its
high absorbing capacity for these clements (Qgunlade, 1996). NAS (1976) reported thal when sewage
was passed through a pond at a rate of 2.2 million litres per hectare per day, Water hyacinth growmg
m the pond removed 80% of the nurogen compound and 40% of the phosphorus compound m 2 thiays.

NUTRIENT AND HEAVY METAL REMOVAL BY DUCKWEED

Duckweed can be used for nuirient removal. The dense cover of duckweed on the water surface
nubits both oxygen entering the water by diffusion and the photosynthetic production of oxygen
phytoplankion because of poor light concentration. The waler consequently becomes anaerobic which
m turn favours denitrification. Bemg relatively thin, the duckweed are readily harvested and used as
animal fodder. Lemma spp recovers a high percentage of nitrogen [rom wastewater and Ly
accumulate protein content as high as 40%:; it has been used 10 recover nitrogen and phosphorus from
anaerobic effluent from digested pig waste (Hemanders or al, 1997). Lemwma spp has a nItrogen
concentration of 200mg/l a fact that may portray this aquatic plant the hiph potential 1o treat
concentrated effluent such as those that origmated from animal production wmts. f. niinor has been
mvestigated for the removal of heavy metals from water column (Jamn et al 1990, Wahaah e of 1995
and Maine er ol 2001). Lminor can sequester 70-80% ol lead m its viable biomass (Stemberg er af,
1999). The uptake of metals like Ni, Cd and 7n by differemt Lemna spp. has been reported by
Miretzky et al (20006).

NUTRIENT AND HEAVY METAL REMOVAL RY Pistia stratiotes, Ipomoca aguatica; Salvinig
molesta and Ceratophyllum demersum .

Pistia stratiotes 1s reported to reduce the ammonium 1ons from the waler as it ulilizes NH-N prior to
NO;-N as nitrogen source and does not switch on the utilization of NIL-N get consumed entirely (Ao
and Hayashi, 1996). Pistia stratiotes has been need to remove metals like Zn, Ni, Cd and 7o from
water column (Sridhar, 1986).Studies by Miretzky et al 2006 reveal that P.Stratiotes biomass were
lower as compared to Spirodella intermedia and .. minor when grown m water containing metals 1ons
of Cd, Ni, Cu, Zn and Pb. Ipomoea aquatica can accumulate higher content of metals such as le,
Cu,Cr,Cd,Mn,Hg and Pb (Sinha et of 1996). It also sequesters orgamic form methyl-Hg which is a
potential toxicant (Boenmng, 2000). Salvinia molesta is well adapted for the removal Or from
wastewater (Maine e af 2004). Azolla spp acts as biofilter as it binds heavy metals and 1s helpful n
the purification of waters polluted by Hg and Cr (Bennicelli et al 2004). ¢ ‘eratophyvilum demersum s
capabe of removing the different chemical species of phosporus (Dierberg et al, 2002). Studies have
equally shown that submerged plants are usefu] in reducing heavy metal concentrations 1n waler, as
biomass of their shoot can accumulate large amounts of heavy metals (Rai et al, 1995; Jackson, 1998
and britioff ef a/ 2005. Ceratophyllum demersum act as effective biosorbent for Zn, Pb and Cu metals



under diluted conditions (Keskinkan et al 2004). Ceratophylium demersum is used to assess the leve!
of heavy of heavy metal pollution in aquatic bodies (Srivastava, 2008).

CONCLUSION

Nigerian freshwater ecosystem is constantly polluted by inorganic plant nutrients and heavy metals
from urban sources derived from domestic and industrial sewages. Aquatic macrophytes are the
comerstones of an aquatic environment. They have the physiological ability of removing mineral
nutrients and heavy metals. There is therefore the need to have a detailed study about the use of
Aquatic plants for phytoremediation i Nigena. This 1s imperative because phytoremediation is less
expensive and environmentally friendly altermative in the control of these pollutants.
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AQUACULTURE INVESTMENT IN NIGERIA: CASE S5TUDY OF NEW BLISSA
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ABSTRACT

Hunger and malnutrition have remained amongst the most devastating problems facing the majority of
Nigerian poor. These challenges and other social and economic objectives are the mamn forces driving
aquaculture development to augment for food deficient, in particular fish, which 1s the cheapest
source of protein, However looking at the aquaculture potential and the demand for fish, more needs
to be done in agquaculture sub-scetor. Unfortunately, despite the increase awareness, many people still
remain skeptical about retums n aquaculture mvestment. This backdrop prompted the study, which
empirically analyzed the situation based on two (2) semi-conerete ponds at NIFFR. The results which
were extrapolated for five years shows a cost benefit ratio of 1.8, which indicated worthy investment.
The results would essentially serve as guide to practitioners and intended fish farmers.

INTRODUCTION

The growing nced for fish supply and merease awarcness of aguaculture in Nigeria has led to
remarkable investment m aguaculture in resent years. [owever, the growing population in the country
posed a challenge. which requires more mvestment {o il in the supply gap of 1.6 milhon metrie tones
(Fishnetwork, 2009). Apparently, in order to fully wransform and hamess the potentials of the sub-
sector, mvestors need to distmetively understand the economie and [inancial benefits attached to
aquaculture, which less attention has been given over the years. Generally, m order to decide whether
an mvestment should be undertaken or whether one particular mvestment should be preferred to
another, one needs 1o have some kind of empirical data or evidences for evaluation. While this study
ts empirically based, 1t adheres to the fact of prevailing financial predicaments in the country, and
assumed that all money used 1s the investment was loaned and extrapolation for five years was made.
The paper aimed at discussing the ‘nifty gritties” involved in financial investment, which are often
neglected or unknown to many and causes problems in business.

MATERIALS AND METHODS
Two semi conerete ponds were used, with an area of 360m” (18 m x 20m), with depth of about 1.5m.
The stocking density of each pond was 10/m” therefore a total of 3600 catfish fingerlings were stocked
m cach of the ponds as well as 1800 Tilapia fingerlings (stocking density of 5m’), which serve as
supplementary feed to the Catfish. In addition, 45% crude protem dict was [ed atl least for about thiee
months at 5% body weight/day. Thus, 25kg of the feed was given in the [irst three months, 50kg
through the 3™ and 4" month at which the fish has reached a 3% body weight, 75kg through the i
and 6™ . while from 7" {0 the 9" month 100kg was fed at which the fish was harvested at the end of
the 9" month. Costhenefit ratio was used m deternuning, the viability of aquaculture mn the first year.
wlhile cost/benefit analysis was used 1o determine its profitability using the net present value,
(/B = present worth of benelit

Present worth of cost

oy BoCi B.mC,,  B.oC,
V=B~ Co! (1+r) + {1+7) S (14r)

NPV = PV- Depreciation
Where

13 net valoe

I3 — Beneftt

- Clost

NPV- Net Present Value

r- Interest rate at 5% for 5 years

Evaluation ('riteria
L here are several toals or measures for evaluation of any investment. However the chowe of the tool
to wse delends on what the investor’s main concern in the mvestment 1s. In cases where the man



objective 1s to recover the invested capital in the shortest possible time, ‘pay-back period 1s used as a
tool for decision. In other cases the objective is to get the maximum return on owned invested capital.
In this study it is assumed that the capital used in ‘the investment is borrowed with interest if both are
lo be recovered within five years, the aim of the investor is therefore to maximize the return on the
total capital invested.

Concept of Present value

The basic reason underlying the present value coneept 15 that money has an earning capacity. The
earning capacity varies according to how the money is used. Money may be used to buy shares,
deposited with bank or loaned, ete. In most cases the owner of the money expects to receive a retum
cither m form of interest or dividends varying with the time that he does not dispose of the money.

Practical application of Cost Benefit Analysis

Cost benefit analysis is usually used as an economic tool to determine the profitability as well as the
viability of an agricultural project to be undertaken. In this case it was used to find out its profitability
within the next five years. The cost benefit ratio indicated that the project is viable (1.8) thus waorthy
of mnvestng into. Ilence, the estimated total cost of establishing two semi-concrete pond of 18m by
20m of 1.5m depth 15 1,150,000 (table 1), this include fixed capital investment of N445,000 with the
operating cost of 705,000. The operating cost decreases in the second year (N80, 000} but gradually
increases through the third to the fifth year. The recurrent cost of about N291, 500 was spent in the
first year of operation, but this also gradually increases with time and inflation IN330, 661 m the fifih
year (Table 2). Table 3 shows the depreciation value of the fixed assets for five vears although most
of which will last for about S0years. Table 4 shows the loan repayment schedule with the highest
payment in the first year. Table 5 shows the output sales in the successive 5 vears, sales increases due
to mflation and the Nel Present Value (NPV) is N10,310,593 while the Present Value of
N10,492.825.3. i

lable 1: Input for Pond (2) Construction/Accessories for 5 Years

Year Land Excavation/ Inlet Fencing Cast net Borehole  Total (N)
acquisition Conerele monk (N) (M) (N) (M)
&clearing (N)

E ) i S _ PR
1 160,000 585,000 120,000 90,000 45,0000 150,000 1,150,000
2 60,000 20,000 80,000
3 70,000 30,000 100,000
4 75,000 30,000 105,000
5 90,000 50,000 140,000

Table 2 Recurrent Cost (2 ponds)

Year Fish Oty. Feed Manure 1 ' Security Contingency Total
seed (N) supply attendant (M} (M)
N : :
1 Tilapia 36,000 72,000 4000 45,000 36,000 26500 291,500
catfish 72,000
2 36,720 73,4440 4,080 45,900 36720 27030 297330
73,440
3 37455 74909 4162 46818 37455 27571 03279
74909
4 44946 T6407 4245 47755 44946 20471 324178
T6407 _
5 45845 77935 2330 48710 45845 30060 330661
77935
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Table 3 Depreciation of Capital Assets for Sycars

Year Annual depreciation [Depreciation value Remaining balance

e W )

1 10% of 445000 44500 400500
3 10% of 360450 Jo045 324405
4 10% of 324405 32441 291965
5 10% of 291965 29197 26216
Total 182232 _

‘Table 4 Repayment of Loan in Syears at 8% Interest Rate

Year  Principal Total }'.I:UI._;;:IHEHT.-_1T1f£‘.tt"?§1{§":u} Loan balance

(N) (N) (N) Ny

0 1441500

! 288300 311364 23064 1153200

2 288300 3067512 18451.2 864900

3 288300 3021384 13838.4 576600

4 288300  297525.6 9225.6 288300
4 288300  292912.8 4612.8

Table § Output of ponds for succeeding 5 Years

'_'E’ea_r Tilapia  Catfish ) 'I’Qt_al_ggt_pgi Present value

1 540000 2160000 2700000 1258500

2 550800 2203200 2754000 25460667

3 561816 2247264 2809080 2457215

4 573120 2292480 2349792 1940680

5 584640 2338560 2923200 2289757
Total 104928253

NPV = 10310593.3
CONCLUSION AND RECOMMENDATIONS

Aquaculture is said to be a promising venture in the country, it is now a means ol creatmg
employment and more to that income and wealth. It is also a means of sustaining the artisanal
fisheries sub-sector. Aquaculture investment is strategically important o mect the expected million
metric tones of fish production within the decade so as to meet the expected demand of the ever
rapidly growing population in the country; it will also reduce the need for fish importation into the
country. The system of aquaculture is important to all developing countrics especially Nigeria whom
is interested in food sccurity, economic development, poverty alleviation and reduction ol
unemployment. Therefore, with the on going privatization, all farms that fall short of expectation:
should be privatized as a means ol poverty al leviation and rural cimpowerment. Research work should
he extended to the tural populace most of wlich are unaware ol the golden opportunities m sk

aquacalture,
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EUTROPHICATION AS A CHALLENGE TO SUSTAINABLE CAPTURE FISHERIES:
A CASE STUDY OF OYUN RESERVOIR

M.EK. MUSTAPHA
Department of Zoology, Unfversity of Horin, [orin

ABSTRACT

High concentrations of nitrate and phosphate from run-off of nitro phosphate fertilizers from nearby
farmlands were recorded from Oyun reservoir, sausing cultural eutrophication which affected the
catch and fish assemblages; with high abundance of fish in the dry scason and dominance of Cichlids
while Heterotis niloticus and Barbus occidentalis were endangered. Management techniques to
prevent extinction of its fisheries and sustainable exploitation of the fisheries such as watershed and

construction best management practices (BMPs) to control eutrophication and fisheries conservation
were suggested.

INTRODUCTION

A reservoir 1s an artificial basin with a rivering source capable of storing more than 1 x 10° m® of
water. It provides significant contribution to global fisheries (Miranda, 2008). Although reservoirs are
built by man and for man, activities in the catchments area affect its functions and biodiversity, The
problems that could arise are eutrophication due to run-offs from excessive application of fertilizers.
siltation from catchments land erosion, and excessive loading of organic and inorganic particles from
domestic and industrial effluents. Eutrophication could present serious problem in the reservoir by
causing loss of structural diversity (Scheffer, 1998), bring unpleasant taste and odour to the water
when the algae dic and decomposed, destroy food web and decrease biodiversity at higher trophic
levels (Hauson and Buttler, 1994), loss of socio-economic functions of the reservorr ( drinking,
swimming, tourism, recreation, fisheries or irrigation). Eutrophication may also induce changes m
vield and species composition of fish populations in the reservoir and lead to the disappearance of
population of organisms as reported by Gliwicz and Warsaw (1992). According to Rast et al, (1989),
increase mN or P, one or other which tend to limit productivity usually lead to eutrophication. This

study assesses the eutrophication in Oyun reservoir, Offa, Nigeria which poses a serious challenge to
susiainable caplure fisheries in the reservoir.

MATERIALS AND METHODS

Oyun reservoir is a small, shallow reservoir located in Offa, Nigeria longitudes 8 30° 05" N and
iatitude 8" 15” 55"* L. Physico-chemical factors were sampled from three stations designated 1, 2 and
3 for two years between January, 2002 and December, 2003 in the reservoir. Duplicate surface water
samples were collected from 10 cm depth into 50ml plastic water bottles that have been acid-washed
prior to water analyses. Surface water temperature, pH, electncal conductivity and total dissolved
solids were measured in sifu using Hanna portable pH/EC/TDS/Temperature combined water proof
tester model HI 98129, Transparency was determined using a secchi disc, dissolved oxygen was
determined by Azide modification of the Winkler method, chemical oxygen demand was measured
using the dichromate reaction method, carbon dioxide and alkalimty were determined by titration
(APHA, 1995). Nitrate-Nitrogen (NO;-N), phosphate (PO4-P), sulphate (5¢ ). €a®, Mg‘h, lotal
hardness and silica Si10); were measured according to APHA (1995) standard procedures using Hach
spectrophotometer model DR-EL/2.

Fish species composition and abundance were estimated through monthly collection of fish
samples between January, 2002 and December, 2903 from the three stations. (ill nets, cast nets and
lift nets of various mesh sizes ranging between 5.08cm and 17.78cm were used to sample the fishes
from all the stations. A variety of mesh sizes was used to reduce species and size selectivity
characteristics of gill nets. The fishes were identified using keys compiled by Holden and Reed (1972)
and Reed et al. (1967), sorted into species and families. General linear models (GLM) procedure of
statistical analysis system 9.1.3 (SAS Institute 2003) was used to analyze the results. Raw data
(physico-chemical and fish) were log transformed Log;o(X +1) for normality parametric statistical test
requirements. Two-way analysis of vanance (ANOWVA) at P=0.05 were used to compare the averages
and test for significant differences in means of the physico-chenucal parameters and fish abundance.



RESULTS AND DISCUSSION

The result of the physico-chemical tactors is presented i Table 1. Significant increase (P<0.05) in
tutrate, phosphate and suiphate concentrations above the normal limat for drinking water (APH, 1995)
was observed. These nutrients came from leaching of nitro-phosphate and sulphate fertilizers from
nearby farm lands (Mustapha 2008). Other human watershed activitics that contributed e
entrophication of the reservoir include washing and bathing with phosphate based detergents and
soaps and run-oft of cow dung (Mustapha 2009), Hutrophication was more pronowced m e
reservolr as a result of its shallowness. The effects ol this high nutrient loads nto the reservoir led to
deteriorating water quality by producing algal bloom and disrupied the fish assemblages and cately,

Lable 1: Mean ranges and seasonal abundance of physico-chemical parameters i ( Jyun reservolr

Parameters 2 _ Mcanranges and S Seasonal abundance
Lemperature ( °C) 23.1 405 -29.6 10,1 Dry
Transparency (m) 0.62 £0.32 - 1.62 10.8 Diry
Water velocity (cm/s) 10,12 +0.8 - 624 102 Rain
Dissolved oxygen (mg/]) 4.8 1025 52 030 Rain
Chemical oxygen demand (mg/l) 1.2 +01-26 102 Dy
Carbon dioxide (mg/1) Lo +0.2 -39 106 Dry
Nitrate (mg/1) 1.4 20.1 64 103 Ram
Phosphate (mg/1) 0.7 +0.0-22 102 Ram
Sulphate (mg/]) 94 0.2 169 104 Rain
silica (mg/1) 30 £0.2 -60 106 Ramn
Caleium hardness (mg/1) 20 10.18 - 44 0.1 Ram
Magnesium hardness (mg/l) 10 +0.4 28 106 Ram
Total hardness (mg/1) 32 0.5 68 +1.4 [am
Total alkalinity (mg/1) 30 £2.6-55 134 Dy
pH (mg/l) 6.8 +05-82 102 Rain
Conductivity (uS/em) 804 +0.8 178.8 12.0 Rain
Tatal dissolved solids (mg/1) 33.9 £0.8 1198 70 Rain

Fish species composition and abundance are shown in Table 2. A sigmificant decrease (P<0.05) was
recorded in the abundance of some fish species notably among [eterotis miloticus, Barbus
occidentalis, Hemichromis Jasciatus, yperopisus bebe and Gnathonemus cyprinoides. The decline
among Heterotis niloticus and Barbus occidentalis was more severe as both species could be
described as threatened or endangered in the reservoir. Eutrophication and obnoxious fishing practices
were responsible for the decline in fish species abundance. Other noted factors include reduced
availability of food, competition between species for food and space, over exploitation of species, loss
of vegetation and alterations m the reservoir habitat and possibly the presence of exotic species m the
reservonr. Futrophication was implicated in the decline of [1sh species because ot its ability to destray
food webs, affect dissolution of oxygen, decrease iodiversity (Hanson and Buttler 1994), lcad 1o
disappearance of population {Gliwiez and Warsaw 1992) and induces changes i yield and species
composition (Miranda 2008). The severe decline of H. niloticus and B. vecidentalis o the extent of
being tagged as threatened in the reservorr could be attributed to the combination of these factors,

The challenges posed by eutrophication which does not enabled sustamable capture fisheries
to be done n the reservoir could be solved by directing controlling watershed human activities which
put high nutrient loads into the reservoir. This include stopping the use of fertilizers on farms locatéd
near the reservoir, banning washing and bathing and preventing cattle from comung near the reservoir,
Denitrification and other nutrient control measures are also being considered. Agricultural watershed
best management practices (BMPs) to reduce nutrient loads by controlling timing, amount and type of
fertilizers is also been advocated, in case total stoppage of the use of fertilizers on nearby farm land is
mpossible or could create conflicts.



Table 2: Fish composition, relative abundance and mean wt of species and families in Oyun reservoir

Famly Species Number Weight Sp%in Sp % in Sp % Species %o
(2) family  population wt i wt m
4 i I TRTICT =5 family  population
{"ichlidae Tilapia zillit 2314 242650 4647 30 41.63 28.835
Oreochromis 1781 228180  35.76 23.09 39.15 27.13
niloticus
Sarotherodon 790 103910  15.86 10.24 17.83 12.36
galilaeus
Hemichromis 95 8140 1.91 1.23 1.39 0.97
" __ Josclatus e e e
Total I 4980 582880 100 64.56 100 69.31
Momyridac  Momyrus rume 168 14220 43.98 2.18 37.64 1.69
Mormyrops 132 13445 34.55 1.71 355 1.6
deliciousus
Ganthonemus 21 2450 5.5 0.27 048 0.29
evprinotdes
Hyperopsis 61 7700 15.97 0.79 20.38 0.92
hehe
Total Y 382 37785 100 495 100 =
Mochokidae  Symodontis 143 13960 33.49 1.85 42.9 1.66
schall
Synodontis 284 18582 66.51 3.65 57.1 221
24 gambiensis I AT
Total T s 32542 100 5.53 100 3387
Cyprinidae Labeo coube 218 49600 85.16 2.83 29.05 5.89
Dby 38 6100 14.84 (.49 10.95 0.73
P eceidentalis S A Ly i
Total e 256 55700 100 332, . . D &6%
(Mariidae Clarias 221 28200 72.40 2.87 70.07 335
fariepinuy
Clarias e 12045 27.54 1.09 20493 1.43
B  angularis s 1 Ay
Total _ i 40245 100 3.96 100 478
Osteoglossst  Heterotis 17 6EO0 104 0.22 100 0.52
dae niloticus
Characidas Bryeinus nurse 1032 48385 100 13.38 100 597
Schilbeidae Schilbe mystus 123 11330 100 1.59 130 1.37
Channidas Pardchannag 191 24800 100 2.48 100 2.96
______ | obscura — s —
Grand Total 7713 840887 100 100
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REDUCING BY-CATCH THROUGII FISITING GEAR MODIFICATION
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ABSTRACT

There have been consulerable efforts in recent years to modify fishing gears and practices (o largel
particular sizes and species of fish ({fin and shell) and other marine organisms more efficiently. BBy
calch consideration and gear modification play an important role in regulation of several majo
lisheries and new by-cateh reduction devices and other mmovative gear modification are continuously
being proposed and tested to mutigate against these problems, among which are the turtle excluder
device (1.1:.135) m the shrimp trawls to reduce mortality of endangered sea turtle; sorting grids and
scaring device m long line isheries. This paper assesses the incidence of by catch in fisheries.
provides a review of successful developments and application of selective fishing techniques that have
been used to achieve by-cateh reduction. Recommendations were also made on effective monitoring
of fishing gears to ensure that devices aimed at reducing by-catch are included and fishermen use only
the appropriate gears to limit by-catch and discards.

INTRODUCTION

The world's fisheries resources are been subjected to exploitation at or above their capacity Lo
produce maximum sustainable yields. At the same time as these trends are being felt, there 1s a very
large wastage of fisheries resources from discarding unwanted caiches at sea, FAO (2004) reported an
estimate of global discard in commercial fisheries of 27 millions tons per year compared to 50 million
tons ot direct human consumption. Recently, an estimated discards in the order of =20 million tons
was reported (FACO, 2007). Commercial fishing involves a wide range of gear and techniques used in
environments that are also occupied by organisms that are not targeted by the fisheries. The use ol
fishing gear in such environment sometimes creates unintended impacts such as removal of organisms
that, for various reasons, should not be taken (e.g. juvenile, threatened species). The removal of non-
target organisms has been a cause ol concern for fishenies management for many years, the extensive
capture of juvenile and young fish of commercially important species has frequently been regarded az
a threat to recruriment of stocks. Many fisheries harvest individuals of the target species before they
reach size in terms of future yicld. The use of larger mesh in the collection {cod end) was among the
[irst technical measures imposed by fisheries managers 1o prevent the capture of juvenile,

A more recent concern, beginning in the 1970s, was the unintended capture and killing of
more charismatic animals, like manne mammals, seabirds and turtles, by commercial fisheries in
particular, the incidental capture and mortality of endangered or threatened species that are long lived
and have low reproductive rates has aroused growing conflict, the unseen mortality due to ghost
fisinng by lost gear has recently also attracted much attention which has stimulated extensive research
and development efforts by many counines to solve the many problems. As the upper linuts of
production from capture fishenes especially marine have become more obvious, fisheries manapers
have introduced a variety of new controls, including regulation to limit access to fishing grounds, to
limit fishing efforts and to set total allowable catches and by catch limits. Subsequent technological
moditications in fishing gears and their operation have proved successtul in many fisheries that are
[acing by catch problems. This paper reviews the incidence of by- catch in Nigeria and the effects of
discarding them at sea; and highlights ways of ersuring effective monitoring of the modified fishing
gears to achieve sustainability of the resources.

Incidence of by-catch in Nigeria

Past and present studies in Nigerian waters have shown the proliferation of fish by-catches, their
species / size composition, and mode of utilization. In Nigeria, cfforts have been made to ensure
responsible inshore fishing practices through promulgation of sea fisheries law, act of parliament No.
71 of 1992. But effective monitoring and enforcement of these regulations is lacking. The occurrence
of small but mature fish species in penaid trawling ground makes a selection within fishing gear rather
difficult, cven though, trawling for shrimps which at'racts the highest incidental cateh within the first
five nautical miles of the Nigerian continental shelf and in waters shallower than 18m are prohibited
and cod end of a shrimp trawl should have more than 44mm mesh size, yet observation of tish
landing and activiiies at sea suggest that these statutory provision of the fishing repulations are not



being strictly complied with. The by- catch problem has been immenscly compounded by the
concentration of the shrimp trawl industry presently on brown shrimps at grounds, which appears to
be nursery ground of young and juvenile fishes, apart from fin fishes, non-fish species are also caught
as by-catch:Crabs -Portunus validus (smooth swim erab at around 30m depth) and Lobster- Panulirus
regius (5-40m depth); brown cuttle fish- Sepia officianalis (down to 200m) and octopus; Turtle -
Eretmochlys imbricate (hawksbill), Molluscs e.g snails and bivalves. Ajayi and Adetayo {1982)
reported exploratory trawl hauls between November 1980 and March 1981 of commercial boats in the
Niger delta area on catch and effort coupled with data gathered by FDF since 1970 from industrial
fleet analysis reveals the major species and composition of fish by catch discarded (Table 1).

lable 1: The major groups and components specics of incidental fish catch

Fish Group Mean composition of Component species = e
_ commerciallanding =~ i 2
sciaemdae 16.83% Pseudotolithus typus, P. senegalensis, P.-m.ufm
CUynoglossidae 9.329% Cynoglossus canariensis, C. senegalensis, ¢ monodi
Arudae Arius huedeloti, A. latisculatus
Polynemidae Pentaneraus quinguarius
Galeoides decadactvius
Polvdactilus quadrfilis
Pomadasydae Pomadasys jubelini, P. suillus
Selachians Raja miraletus
Dasyastis margarita
4]1.13% Charcharias taurus
Mixed Brachydeuterus auratus

Hlisha africana
Vomer setapinis
Direpane africana
Trichiurus lepturus
Larimus peli

Gerres melanopterus

source: Adebayvo and Ajayi, 1982

T'he sale of discards estimated at about 3 metric tons daily. The species and size ranges of sampled
tish by-catch sold into riverine local markets are shown in Table 2. The fish by-catch problem at
various depths of some popular fishing grounds in Nigeria confirm high percentage of by-catches
accompanying penaeid shnimping in Nigeria, with catch composition varying from one fishing ground
to another depending on the targeted species. Table 3 indicates the % composition of shnimping
operation at varying depth on major fishing ground in Nigerian waters. Notwithstanding the lower
commercial value of non- target small sized {ish species, the large quantity of Juvenile of commercial
species 1s a serious concern for biological diversity and sustamability of the shrimp trawling fisheries.
The estimate based on the assumption of three and four trips/annum for white prawns and brown
shrimps respectively is that about 3000mt/year of trash, juvenile and nion-commereial species may be
caught annually by 200 actively operating vessel (Olanivi,1999). Some naturally small sized fish
specics constituted =702 of catch at some grounds, and there were mdications of severe 1impact of
shnimp trawling on juvenile commiercial finfish resources

_Table 2: Size ranges of fish samples of discards sold at sea by shrimp trawlers Niger-Delta waters.

Family Species Number Size Range (cm)
Carangidae Hemicaranz bicolor 4 B-14
Selene dorsalis 17 5-7
Cynoglossidae  Cynoglossus senegalensis 81 10-23
Drephamdae  Drepane Africana 92 4-11
Ephippidae Chaetodipterus spp 1 6-12
Haemulidae Pomadasys jubelini 26 0-14
Galeoides decadactylus 27 10-16
Pristigateridae  Polydactylus quadrifilis 76 10-15
Scianidae Hlisha africana 67 5-23

Pseudolitus elongatus 10 11-15
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Spm]du{‘._ g tvps -13_'".- 12-16
Peecluys belloti F. 11-14
Pegalus spp 40 6-13

Table 3: Percentage composition of shrimping operations at 10-14 meters at various fishing grounds

Fishing ground  Depth  Fish Shrimp Crab By catch
otk o A %) (o) (%) %o}
10

lagos 50.7 47 0 41.6
Lagos entrance 14 28.2 0 0.1 71.6
theju §t] 27.5 {0 0.4 72.1
Lekki 10 55 ] 4 45

Liscravos 13 36 1.7 4.8 57.4
Senpana 13 43 4.8 2 51

Uipobo Q] 628 28 { 344
Kwa lbo 10 257 24 0 50.3
Calabar 10 $9.9 1 3.0 17.3

Reasons for discarding fish by-catch

Management Measures

Management measures in some fisheries place a legal obligation on fishermen to discard part of th
catch at sea. When the allowable catch quota 1s achieved for a species, landings of excess catch =
prohibited and the fisherman theoretically have no other alternative but to dump the over qu
volume at sea. However, in reality over quota catches are often landed illegally and dare term
‘black fish’. Mimimum landings size regulations protect juveniles from being landed but those that =
caught by fishing gear must be discarded to ensure compliance. In some fisheries a specific sm:
mesh size is allowed for a target species of small size but in order to protect other specics bex
caught, there 15 a maximum threshold allowed in the landings for commercial non-target spec
expressed as a percentage to the retained catch. Closed and protected fishing areas are also usced

restrict the catch of some commercial species which can not be caught at all or are allowed to

caught in a linmted proportion. Some species are protected by regulations or mtermnational conventu

such as the CITES list of endangered species (marine mammal, turtles) and should be unmediac
returned to sea when caught.

Economic measures
There 13 often a strong economic motivation for discarding. Some species have no commercial va.
locally or seasonally due to poor conditions whilst other species are caught in unmarketable s
After the majority of hauls, and especially during long trips, the catch is sorted to retain only that p.
of the catch which maximizes value, This is commonly referred to as high-grading and discards -
made of part of the catch after taking into account the value of species, the processing time on bo:
and the remaining storage space on board. Fish that are damaged during operations are of:
discarded because of their unmarketable aspects. Catch is sometimes returned to the sea even befors
reaches the deck. This can occur on some pelagic trawlers if the species composition in the catch
not deemed to be of sufficient value before pumping process to bring that catch on board is imitia
The economic reasons for dumping fish by-catch are summarized in the following:
Damaged or mutilated fish

e Species with no current market

*  Achievement of quota

o lndersized individuals

e Unmarketable species e.g. dolphins, sea turtles.

Technical Reasons

They are usually by-catch of fishing operations which compose of juveniles and those of nettr
damage adult individual. The selectivity of fishing operation varies depending on the type of gr
being uscd which often has an effect on the survival rate of the fish being discarded. Using the sa-



tisluing gear mn different areas can induce different discard problems depending on local biodiversity
and species abundance of the fishing area.

Effects of discarding fish at sea

Economic Effects .

Income that has been forgotten as a result of Juvenile and adult target species discards. Income
forgone mn other fisheries as a result of discarding juvenile and adult non-target species. Costs
associated with discarding non-commercial species. The cost of managing discards and measuring
their quantities.

Biological Effects

Survival of most discarded species is low. Discards therefore may be a sigmficant part of fishing
mortality. Reproductive activities of such fishes may be significantly affected. The populations of
endangered species are further threatened. Certain ecological niches are created for scavenging {ish.

sSocial Effects

Varies between nations and sections of society depending on ethical beliefs, cultural differences e.t.c.
It affects the dynamics of the exploited stocks in terms of yields per recruits. They can affeet other
[isheries since the by-catch species in one fishery may be the target of other fisheries

Application of selective fishing techniques

In recent years some technological modifications in fishing gears and their operation have proved
successful in many fisheries that are facing by-catch problems. The spectacular dechne of the by
catches and discards of finfish in many fisheries have been the result of by-catch reduction device
such as turtle exclusion device, sorting grids, square mesh panel, scaring device in longlines, and
nordmore grids,

CONCLUSION AND RECOMMENDATIONS

[nscarding of unmarketable, restricted species and small sized individual tageed by catch is a global,
cconomic, environmental, and political problem which can be reduced through fishing gear
modification. The technologies developed in recent years demonstrate that the impact of fishing gears
on non -target species and habitat can be significantly reduced without negative effect on the
profitability of the fishing operation. There arc currently no universal methods of modifying gears to
reduce habitat disturbance, solutions are specific 1o gears, fisheries and habitat and are strongly
influenced by regulatory and economic considerations, understanding the caplure process of fishing
gear i vanous environment 15 the key element in developing modification and practices that can
reduce by-catch and ecosystem impact. There is a need for the government to enforce a strong policy
to combat by- catch and discards reduction most especially in the wake of eco-labeling in the
international market which adhere to strict fishing standard. The following are recommended.

*  Enforcement of fishing regulations (use of correct mesh size and other devices) before going to

sea, while at sea and on landing.

*  Economic reward should be offered for the creation of new types of gear and modification that
reduce by-catch and minimize impact on habitats. .

*  Enforcement of gear regulation for targeted fish species.
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AN INTEGRATED CHICKEN-FISIH SYSTEM IN CONCRETE PONDS
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ABSTRACT

lFour treatments (m duplicate) were used to determine the optimum combination ratio in the ¢k
fish inteprated system in 4 m® concrete ponds. Treatment 1 (T1) consisted of a concreie -
integrated with one point-of-lay chicken while treatment 2 (T2) had two point-of-lay chu
mtegrated over a concrete pond. Treatment 3 (T3), consisted of three point-of-lay chickens inte:
over a pond and treatment 4 (T4) was the control and involved no integration. Each concrete
was stocked with a poly-culture of Oreachromis niloticus and Clarias gariepinus in a ratio ¢
Compounded fish feed was used to feed the fish in T4 twice daily at 5% of their body weight -
fish in T1, T2 and T3 fed on wet chicken manure and spilled chicken feed that fell directly in:
ponds. The daily manure loading rate ranged from 55.80g in T1R2 (treatment] replicate 2) to 1-
¢ in T3RIwhile spilled feed loading rate ranged from 2.52 in T2ZR2 to 9.27g in T3R2. The -
number of eggs laid was 871 in 84 days. For (. gariepinus, fish in T4R1 had the highest mean v.
gain of all the treatments and TIR1, the lowest. T3R2 had the highest mean weight gain of z..
integrated treatments. For O, niloticus fingerlings, fish in T4 which were fed compounded fee:
the highest mean daily weight gain and while those in T1 had the lowest, T4RI fish had the T
mean weight gain while TIR2 fish had the lowest. Fish in T3 had the highest mean weight gam
the integrated treatments followed by fish in T2, However, physico-chemical parameters were -
adverse and survival was lower in T2 than in T2 and so a combination ratio of 20 fingerlings i« -
conerete tank integrated with two laying chickens (mean weight 1.93 kg) is recommended.
translates to 50 laying chickens/100 m" concrete pond stocked with 500 fingerlings.

INTRODUCTION

Integrated chicken-fish farming converts two normally scparate farming systems mio one s
where the waste of the chicken sub-system becomes an mput into the fish sub-system (Siaw-%.
1991}, Simultaneous preduction of fish in ponds with chicken rearing in sheds beside or ove:
ponds constitutes a continuous organic fertilization of the pond by the livestock (Ita ef al., 1986). -
practice increases the efficiency of both livestock farming and fish culture througi the profit.
utilization of animal and feed wastes. According to Gabriel et al. (2007), chicken-fish farming 1-
most popular form of integrated poultry-fish farming in Nigeria. Excessive amounts of Nitrates
phasphates released from the decomposition of manure can lead to eutrophication which can ¢
algac blooms, impaired fisheries, fish kills, odours and increased turbidity in ponds (Delmes
2003). Thus. control of manure load into the system is important and only fish species thal can -
well and survive in such a system should be used. Fish species like Oreochromis niloticus and Clo:
gariepimus that directly consume manure are good for the system.

MATERIALS AND METHODS
Eight concrete fish ponds (area of each, 4 m’) were used in the experiment ie. four reatment
duplicate. A stocking density of 5 fish/m’ was used and each concrete pond was stocked with a jx
culture of O. niloticus and C. gariepinus in 2 ratio of 3:1. Six chicken sheds (1.5m x 0.75m)
constructed over six concrete ponds (each 4 m*) with wood and the sides and floor of each shed +
covered with wire mesh. The floors were made with wire mesh so that the faecal droppings -
spilled feed can drop directly into the concrele ponds without hindrance. The sheds were Im abu
the ponds, The treatments were allocated randomly to the ponds. Treatment 1 (T1) consisted o
concrete tank integrated with one point-of-lay chicken; treatment 2 (T2) had two point-of-lay chick:
intcgrated over a conerete pond. Treatment 3 (T3) consisted of three point-of-lay chickens integra:
over a pond and treatment 4 (T4) was the control and involved no integration but had fish stocked -
a concrete pond. Chickens (Nera Brown breed) with similar weights were used for the study.

The weights of fish fingerlings were recorded at stocking and during each sampling peno
The weight of each chicken was measured with a top loading balance. Pond water was changed eve:
two weeks after the integration. The ponds were sampled every two weeks before water change =1
the weights of fish were taken to determine growth parameters. Wet chicken manure was weighed ar
air dricd before being used for proximate analysis. Proximate composition of fish feed, chicken fee
and dry chicken manure were determined according to AOAC (2000). Temperature, pli, conductivit



dissolved oxygen, turbidity, total solids (TS), total suspended

(TDS) of the pond water were measured before
pH were measured with ATC
conductivity meter (model DA
Dissolved oxygen was measured with HACH dissolv
TDS were analysed according to APHA (1992
cach pond were determined along wath the

RESULTS AND DISCUSSION
Table 1 shows the mean weights of chickens and mean daily manure and spilled feed loading rates.

1ght of chickens and mean daily manure and s

pilled feed loading rates.

solids (TSS) and total dissolved solids
the fish were stocked into the ponds. Temperature and
portable pH/temperature meter. Conductivity was measured
-1) while turbidity was

with ELE
measured with a Secchi disc of 20cm diameter.
ed oxygen meter (model S0175). TS, 1TSS and
). The daily manure and spilled feed loading rates into
laying rate of chickens per shed for 84 days.

Treatment  Mean weights  Daily manure Daily spilled feed
(ke) loading rates loading rates
g : 8 Y- N
TIR1 1.92 +0 56.05 1 1.05 290+1.2
TIRZ 1.95 +0 55.80 + 1.23 3.44 +0.09
T2R1 1.93+003  81.65+1.51 5.09 +0.88
T2R2 1.935 4 0015  86.80 + 2.02 2524195
T3R1 LO95 + 0,041  117.37 +3.11 8.60+1.3
T3R2 2.00 + 0.056_ 105.22 +1.07 9.27 +0.55

The chickens used were of the same age (20 weeks) and had similar weights (1.90-2.08 kg). Mean
daily manure load ranged from 56.05 + 1.05 in TIR] to 117.37 + 3.11 in T3R1 while mean daily
spilled feed load ranged from 2.52 + 1.95 in T2R2 to 9.27 4+ 0.55 in T3R3. Doubling the number of
chickens in a treatment did not necessartly double the amount of manwe produced by cach treatment.
Indeed the amount of manure produced by three chickens was about two times that produced by one
chicken n this experiment, The feed spilled by chicken 15 dependent on the actiity of the chickens
and not their number. The feed spilled by T2R2 was lowest in the cxperument despite the fact that it
contamed one chicken more than TIRT and T1R?2. However, the chickens in Treatment 3 spilled more
than double the feed splled by those in treatment 1. Proximate analysis of chicken feed, fish feed and
dry chicken manure showed that the crude protem content of fish feed (35.89 %o} was higher than that
of dry chicken manure (25 70%). Over half of the crude protein content of livestock manure is usually
non-protein nitrogen like uric acid (Siaw-Yang, 1991) which is not assimilated by fish. However, the
fish in the integrated treatments also consumed spilled chicken feed which had a crude protein content
of 16.19 %, and this contributed to growth. Table 2 shows growth parameters and survival of ),
niloticus fingerlings in each treatment.

Table 2. Mean weights (g +8D) of Creochromis niloticus i_?_i_r_ai._v;crlings in each treatment

Treatment TIR1 TIR2 T2R1 1202  TIRY . T3R2  T4R1 _T4Rr2
Mean imitial weight  6.90 5.80 6.35 6.01 7.50 6.80 5.35 6.40
+ (.14 +0.15 £ ().22 +1.02 008 2:{).21 +0.02 1005
Mean final weight 30,86 35.25 45.40 4540 54.65 3117 6905 61,49
t .21 +{.25 EOIT + (.73 D28 t1.06 ot A | 0T
Mean weight gan 23.96 29,45 30.05 42 39 47.15 .37 037 5500
; 1 (.09 (.13 (.19 il Thet ¢ 114 )83 F L9 e
Mean daily wt. gain 0.29 .35 (.46 .50 (.56 (.53 0.76 (166
0000 £0002 0002 0015 0014 4+ 000 L0009 10008
Specific growthrate 1,78 2is 234 248 236 240 3.04 2.09
Survival (%) 86.7 e 86.7 60.0 100 93.3

Fish m T4 which were fed compounded feed had the highest mean weight gain and those in T] had
the lowest. T4R1 had the highest mean weight gan while TIR2 had the lowest. T3R1 had the highest
mean weight gain of all the integrated treatments. The conerete ponds integrated with three laying
chickens (treatment 3) gave the best growth performance among the mtegrated treatments. However,

survival 1s relatively low m the treatments integrated with three chickens. Table 3 shows the growth



parameters for Clarias gariepinus. Fish given compounded feed performed better than those in the
miegrated system.

Table 3. Mean weights (g +8D) of Clarias gariepinus fingerlings in each treatinent

Treatment _ TIRI TIR? _T2R1 T2R2  T3RL _T3R2 T4R1  T4R2

Mean mitial weight 6.05 4. 44} 475 571 7.20 3.15 2.80 5.35
+ (.09 + 062 +059 +£007 +£093 004 +0.13 + (.24
Mean final weight 61.08 66.11 70.07 74.83 80.17 78.88 95.01 89.92
+1.]4 +099 +087 4059 +1.08 +£112 =120 + (.75
Mean weight gain 55.03 61.71 65.32 69.12 7297 T5.73 92.21 84.57
£ 0.57 + (1.31 £ 0.34 + (.39 + .70 +108 £099 t .61

Mean daily wi. gain  0.66 0.73 078 0.82 0.87 0.90 114 1.00
10007 +£0010 +0.004 +0005 +£0008 20013 0012 4 0.007

Specific growth rate 2.75 3.22 3.20 3.06 287 1.83 4.19 136

_Survival (%a) 100 100 100 160 100 o0 Gl 100}

T4R1 had the highest mean weight gain of all the treatments and TIRI, the lowest. T3R2 had the
highest mean weight gam of all the mtegrated treatments and T1R1, the lowest. Mean values of
Physico-chemical parameters measured in all the treatments showed that temperature ranged from
20,30 °C in T2R2 to 22.10 °C in T4R2. pH values were generally low with pH in the integrated
treatments getting as low as 4.89 in T3R1 which is dangerous for the fish. Dissolved oxygen was
lower than the Smg/lit lower limit usually recommended for freshwater aquaculture. Conductivity
ranged from 530 ps/em in TAR2 to 750 ps/em in T3R2 while all the turbidity values were below the
20-50 em recommended by Nath (2003). As expected, total solids and total suspended solids are much
higher in treatment 3 than in others due to the higher quantity of manure and spilled feed falling into
it. The total number of eggs laid was 871 eggs in 84 days at an average of 10.370 eggs/day. Chicken
mortalitics occurred in T2R2 and T3R1 towards the end of the experiment when air temperature rosc
to 28 °C at the onset of the hot season in New Bussa.

The study has shown that integrated chicken-fish farming in concrete ponds is feasible if
water is changed regularly. Water was changed every two wecks and the fish still survived though pll,
DO and turbidity were at dangerous levels in some cases. Due to the adverse physico-chemical
parameters and lower survival experienced in TR 3, it is recommended that 2 laying chickens (mean
wt. 1.93 kg) should be mtegrated over a 4m’ concrete pond with 20 fingerlings of O. niloticus and
gariepinus. This 15 equivalent to 5,000 laying chickens and 50,000 fingerlmgs/ha or 50 birds/500
fingerlings/1 thm” pond.
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EFFECTS OF SUPPLEMENTAL SELENIU M IN DIETS OF Heterobranclius longifilis
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ABSTRACT

The effect of selenium supplementation into diets of Heterobranchus longifilis fingerlings was
mvestigated using a completely randomized design with triplicates in a mini-flow throush
experimental system. 245 fingerlings (mean wi., 1.5+0.23¢g) were stocked and fed either normal
(Basal) diet {Control group) or diets supplemented with 0.16, 0.24, 0.32 or 0.64 mg sodium selenite
Kg' Selenium addition to the diets and fed to the fish caused a significant increase (P<0.05) in
welght gain and fingerlings growth rate was accelerated by 18-22% compared to 17-18% in the
control group. There were significant differences (P<0.05) m survival rate between treatments,
indicating that diets are likely to be responsible for increased survival rate, observed in fish fed diets
supplemented with 0.24 and 0.32 mg Na2,8e0:.5H,0 kg' diet. Results mdicated that a diet
supplemented with, 0.24 and 0.32 mg of sodium selenite Kg' diet is important for growth and
survival of I, longifilis fingerlings.

INTRODUCTION

The mtensification of aquaculture development in Nigeria had called for developing highly productive
sustainable diets for the common species of catfish cultured in Nigena. The quantitative dietary
requirement for trace elements depends upon the amounts required for growth and reproduction and
that which is unavoidably lost by the animal through gut, kidney and by passive diffusion across the
gills and generally body surface. Little effort has been made 1o quantify the relative importance of
dietary sources of trace munerals in freshwater (Watanabe o al., 1997). I lowever, freshwater fish
depends on an adequate supply of minerals as there is continuous effluent of ions from the body
(Cowey and Sargent, 1979).

Selenium 1s required by the fish for normal growth and physiological function. Inadequacies
are associated with low glutathione peroxidase (GSHPX) activity, slow growth and exudative diathesis
n ranbow trout (Hilton ef al., 1980; Bell et al., 1987,. The dietary requirement for selenium {supplied
as sodium selenite) for normal growth has been calculated to be 0,38 mg / kg for rainbow trout while
levels of 13 mg/kg have been found to be toxic (Gatlin and Wilson, 1984; Lovell and Wang, 1997).
Selemum supplementation is a necessity for fish species such as catfish and tilapia, fed grain, oilseed
products and fish meal based diets which do not contain adequate amounts of selentum. Sodium
selenite 1s the most common form of selenium used for supplementation to date. Selenium from these
supplements 15 usually passively absorbed from the gut and then reduced in the liver where 1t 1s
mcorporated into cysteine to form selenceysteine. The biological availability of minerals from the diet
1s marked by the efficiency with which the body utilizes the dietary munerals. It varies depending on
the feedstufls and the form of the nutrient, nutrient interaction which may be synergistic or antigenic,
physiological and pathological condition of the fish, waterborne mineral concentration and the species
under consideration (Watanabe et al 1997, Hilton 1989 and Steffens 1989). There 15 a dearth of
mformation of trace mineral requirements of H. longifilis. This study was designed o evaluate the
growth and feed utilization of £ longifilis fed diets supplemented with selenium.

MATERIALS AND METHODS

A Completely Randomized Design with three replicates of 15 I, longifilis fingerlings cach was used
in different levels of dietary Na,Se0,.5H,0 (0.0, 0.16, 0.24, .32, and 0.64mgke™") supplemented into
a 42.5% crude protein basal diet. The basal diet comprised Clupeid fish meal 25%, Soybean meal
35%, Groundnut cake 14.40%, Maize bran 16.35%, oil 4%, starc 2%, Bone meal 1%, Premix 1%,
methionme (0.5%, salt 0.25% and silica 0.5%. Proximate composition of the diet meclude crude protein
41.62%, Crude fat 12.7%, crude fibre 2.1%, ash 7.8%, NFE 27.91%. Five dry pelleted diets were
tormulated from a basal diet. The sodium selenite was [irst dissolved m water and mixed with the
basal diets. 225 fingerhngs (mean wi., LO610.24g after acclimationwere fed 5% of body werght,
Water temperature, pll, conductivity and dissolved oxygen wete monitored during the experiment. 30
fingerlings were taken to determine the initial mineral composition at commencement of the study.
Forth-mght sampling was carried out for monitoring growth, health status and used for feed
adjustments. At the end of the experiment, five fish were randomly taken from each replicate tank for
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analyses. Growth performance parameters were determmined according to Cho and Kaushik (1985)
Blood samples were collected from the caudal vein using heparinized 27- gauge needles and
tuberculin syrmges (20 units/mi) for determination of hemoglobin (Iib) and total serum protein.
Hemoglobin was determined using eyanomethemoglobin method by the total hemoglobin kit (Sigma
Diagnostics, Sigma, St. Louis, MO). Data obtain=d were subjected to one-way ANOVA and where
significant difference were observed, the treatments were separated with Duncan’s multiple range
lests at 5% level of significance (Statistica for Windows, 1998),

RESULT AND DISCUSSIONS

Duning the experimental period, water temperature ranged from 26.7 to 30.3°C, DO from 4.7 to
0.2mgl”", pH from 6.1 to 8.2 and total ammonia from 0.02 to 0.04 mg L' The water quality
parameters were found to be within the acceptable range for fish growth (Stickney, 1979). The resulls
of the experiment (Table 1), indicated that fish fed on diets supplemented with 0.24 and 0.32 mg
Na:8e0:.5H,0 ke ' dict, pained more weight than those fed control diet and diet 0.64 mg level
(P<0.05). Numerically higher growth rate was obtained when fish fed on diet supplemented with (1.32
myg Na,8c0,.51L,0 kg diet, although it was not significantly different (P=0.05) from that achieved by
the fish fed on diet with 0.16 mg sodium selenite kg (Table 1). Poorest erowth was recorded for fish
fed on diet supplemented with (.64 mg sodium selenite ke ' diet which was not significantly differcnt
{(P=0.05) from the control. Differences in specific growth rate (8GR) were found to be significant
(< 0.05) between control diets and those fed on 0.24 and 0.32 mg Na:3e¢0:.5H,0 kg diet (Table 2).
These results agree with the observations of Poston and Combs, (1979) and Hilton and Hodson
(1983). There were significant (P<0.05) variation in feed intake in all treatments. The fish fed the
control dict and diet with 0.64 showed lower feed intake than those recorded in Nish fed on diet with
(.24 and 0.32 mg. It appeared that fish intake was afTected by the addition of Sodium selenite 1o the
diets and 0.24-0.32 mg Na,S5c0,.51,L,0 kg seemied to stimulate fish intake and growth. Optimum
performance seems 1o be attained with 0.24 and 0.32 supplementation level beyond which a decline in
general performance sets in. Similar observation was reported by Gatlin ef al., 1986. In the study of
Gatlin et @l., (1986) levels above 0.13-0.15 mg l:.g] in the diet channel catfish had toxie effect.
resulting to increased mortality.,

supplemental Na,Se();.5H,0) in the diets mereased feed ctficiency ratio (FER) so that weight
gain produced per unit weight of feed consumed was higher for diets supplemented with
Na;5e0);.5H;0 than control dict. Significantly (P=0.05) higher vaiue of 38.5% and 39.6% were
recorded for fish fed on diets with 0.24 and 0.32 mg respectively compared with average value of
32.7% recorded for control diets. Feed conversion ratio (FCR) decreased progressively (P<0.05) with
increasing dietary sodium selenite levels and reach minimum at diet with 0.32 then mcreased at diet
with 0.64mg. Kayano et al, (1993) reported that, the production m fish culture is generally dependent
on feed consumption.

Table 1 Mineral content in the basal diet for H. longifilis

Mineral B0 S 0.24 L N, 0.64
(a R R T 1.14 1.16 1.19 1.25
P 1.38 1.39 1.4 1.43 1.48
K 1.41 1.43 1.45 1.47 [.51
Mg (.55 {1.56 0.57 0.59 0.61
MNa (.40 .41 i),43 0.46G 0.49
Cu 4.62 4.65 4.71 4,76 4.83
Fe 1610, 161.5 1634, 167. 174.1
ae 47 3 3 5 2
n .04 (.08 0.12 .20 0.36
Mn 195 19.6 19.8 20.2 20.5
14.2 1431 14.3 14.5 14.68
7 7 1

Ca, P, K, Mg and Na ;:'xl_::re.qsml"us (%o} and ("hf Fe, Se, Z_n, and Mn as mgke dry matter.



Table 2: ELffect of dietary selenium on /. longifilis after § weeks .

Dictary Tevels Selcnite (mgkg)

Parameters 0.0 0.16 TR s
IBW (g) 75803 7.5¢0.25 TSRSl JAAT g
FBW (g) I1.8:0.25°  12.440.25°  134203°  13.640.25°  10.0:0.25°
FI (gfish ") 13.140.2° 13.520.2° 15.1£0.1° 15.340.1° 12.4+0.4°
SGR (“eday) 1.6£0.1° L77£0.06°  2.06:0.08°  2.11+0.04* 1.3140.18°
FCR (F/IWG) 3.06+0.5° 28046  2591031° 2524021 33 140.42°
FER 32.740.6° 35.740.6° 38.740.5° 39.610.2" 27.1£2.9¢
PLER 0.9940.02°  1.08£0.02°  1.16+0.01°  1.18+0.04° 0.8120.1°
Hemoglobin (g %)  8.87402%  §.97:0.2° 9240 1% 9.310.1° 8.5204°
ISP (%) 29101 3.0:0.1° 3.340.2 2.710.1° 2.740,1°

Survival % 55204027 75.041.0°  78341.0°  86.40.5° 57.840.6°

a-¢ Means with different superscripts within row are s1gn1 ﬁmﬁﬁfﬂﬂﬁﬁﬁ{fﬂ.ﬂg}', j
IBW: initial body weight; FBW: final body weight; SGR: specific growth rate; FCR:
feed conversion ratio; PER: protem efficiency ratio. TPS=total serum protein

Similar to FER values, differences in PER values between dietary treatments were significant
(P<0.05) (Table 2), indicating that weight gain per unit of protein intake is different in all treatments,
The differences in levels of Na,Se0,.5H,0 supplement to diets are likely to be responstble for the
increased feed efficiency ratio observed in fish fed diets supplemented with 0.24 and 0.32 mg
Nz, 8e05.5M1,0 ke ;

Hemoglobin content increased significantly (P<0.05) with increasing dietary sodium selenite
levels. Total serum protein increased with mereasing sodium selenite levels and reach maximum at
diet with .24 mg sodium selenite kg with that significantly different from diet with 0.32 mg, The
mereasing effects on total serum protein mighi have been due to selenium avatlability and 1ts
mteraction with cystein in protein synthesis and mereased gluthathion peroxidase activity (Hilton er
al., 1980; Bell et al., 1987). There were significant (P=0.05) differences in survival among treatments
(lable 2), indicating that diets are likely to be responsible for increased %, survival observed in fish
fed diets supplemented with 0.24 and 0.32 mg Na;5e0,.5110 kg'. The experiment showed that
supplementation of 0.24 and 0.32 mg Na,Se01.5H,0 kg 'had determinable effects on fish growth
indicating that culture fish n intensified culture require more frace minerals.

From this study, supplementary selenium (0.64 mg kg’ Na,SeO,.5H,0 or 0.30 mgkg'
selenium) incorporated into H. longifilis diets could be compensated by decreasing the feeding level
and the growth rate. There was similar observation by Gatlin, et al., (1986) for channel catfish; they
reported that high levels of selenium (levels above 0.13-0.15 mg kg') in the diet had toxic cffect,
resulting to increased mortality. There was a significant differences (P<0.05) on the whole body
mineral composition after the feeding trial indicating that there is possibility of one mineral
influencing the absorption and utilization of the others as selenium supplementation influenced the
other minerals in the body of the fish (Table 3).

Table 3: Effect of dietary selenium on mineral composition of H. longifilis.

D0 S e [ ST SRS Yl =Lt
Minerals 0.0 e . 0.24 0.32 064
Ca  454:0.04° 5.04:0.037 537:t0.08° 5.64£0.04° 6.0310.02°
g 2.1940.07!  2.294006° 2.4110.05° 2.57+0.04° 257100 i
K L12£0.02°  1.1340.04"  1.14:0.06™  1.1:0.02°  1.0610.02°
Mg 0.1140,02°  0.1440.01°  0.17:0.01°  0.17:0.01°  0.1420.02°
Na 0.6340.02°  0.6740.01"  0.7+0.02"  0.7100.02° 0.6+ 0.02¢
Cu 4.3+0.1¢ 4.7+0.1° 5.140.1" 5.4+0.1 4.3:0.1¢
Le 112.744.1°  119444.7% 1233153  128.444.8" 1342348 7°
Se LO4£0.03°  1.1320.02°  1.2330.02° 12040.02" 1.43:0.02°
Zn 104.4+1.01°  114.341.1° 128.6:1.76° 138.742.2° 124.310.75°

a-e Means with different superscripts within same row are significantly different (P<0.05). IBW:
P, K, Ca, Na, and Mg expressed as % and Fe, Ma, Cu, Se and Zn as mg kg™ of dry matter,




N mught be concluded that the reduced growth performance of H. fongifiliv  fed di
supplemented with 0.64 mg kg ' Na,SeQ;.5H,0 or 0.30 mg kg ! selenium mught be due to the Lact th
it 15 compensated by decreasing the feed consumption and growth rate. The sigmificantly better grow:
of fish fed diets supplemented with 0.24 and 0.32 mg Na,5e0,.5H;0 kg ' or 0.12 and 0.15 mg k:
selenium would be responsible for increase growth rate more than 18- 22% and feed intake by |
18% leading to mncreased feed utilization.
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DESIGN AND CONSTRUCTION OF 2.14 M LOA (ONE SHEET) FLATBOTTOM CANOF,
(PUNT) FOR POND ACTIVITIES

ABUBAKAR, S., MUSA.L.G. & R. ADAMU
Federal College of Freshwater Fisheries Technolaoy, PMB 1500, New Bussa

ABSTRACT

A 2.14M length overall (1.OA) fat botlom canoe {punt), was designed and constructed using locally
available materials. The features of the canoe are least cost matenial, light weight, shallow draft and
casy mancuverability. The canoe’s light displacement (weight empty) was 28kg, which was less than
local canoe of same size. When placed on water a draft of J.5cm was achieved which is 14.8% ol s
depth (37cm). The capacity of the canoe was 200kg, and the total production cost of N§. 700.00
which was, not beyond, the reach of an average fisher folks, or any fish farmer. The canoe was easily
maneuvered when propelled by paddling as it floated at a shallow draft; this makes the canoe
adequate for use on shallow water bodies such as ponds and reservoirs. Such easily maneuvered craft
can also be used on pond or reservoirs for recreation which include, sport fishing, canoeing

INTRODUCTION

The term boat refers to a wide variety of water borne crafts. Canoe can be described as a light, narrow
boat, generally with identically shaped bow and stem and curved sides, and usually propelled by at
least one oar or paddle. The canoe was developed by many early cultures throughout the world. It
varies m shape, size, and construction, according 1o its place of origin. The oldest form of canoe was
probably a tree tnmk hollowed out by tools or fire (Redmond, 2005), Flat bottom boats are the easiest
and cheapest to design and construct, they are also best for use on calm or peaceful and shallow
waters (Omorodion, 1983). Despite the fact that flat bottom crafts are not suitable for use on turbulem
water bodies such as large lakes like the Kainp lake, local [ishermen preler 1t as they are casy to build
and cheaper. Fish farming in ponds and reservorrs, requires adequate manapement practices whiel:
mcludes removal of unwanted floating objects, acration of oxygen depleted ponds, collection of wate
samples for water quality assessments, feeding of experimental fish in net hapa cte. These activitn
could be achieved more effectively with the aid of a small craft that could be used on 2 shallow wate:
body. However, this work was prompted by the need for a crafi that could make such activitics easier
with the following objectives

- Produce a cheap craft that could be used effectively on a shallow water body.

- Enhance pond activities, thereby ensuring increased fish production through aquaculture.

- Boost the utilization of ponds for recreational activities.

MATERIALS AND METHODS

The design materials required included: Drawing-board (half imperial), a 11B pencil, a T sguare about
90mm long, one triangle of hard rubber (set square), a pair of dividers with plain and pencil pomnts,
several curve battens of various sizes. A good paper for working drawings, roll scales and metre rule.
Others included lead weights, drawing pins, were also needed to fasten the paper to the board. Other
malenials used were eraser, razor blade and a calculator, The materials used for the construction of the
canoce include: Hard wood, plywood, fastening glue, wire nail and basic carpentry tools such as hand
saw, chisel, smooth planer, measuring tape, spirit level, try and bevel square were used [or the
construction work., To obtain the design data, a free hand sketch of the canoe was drawn with a [IB
pencil, puttng mn place all the required desigm hines and making all necessary adjustments. A metre
rule was used 10 measure the specifications of the free hand sketech. This is 1 accordance with Love
{1979). The data obtamed from the frechand sketch was then used to draw the canoe to scale (1:15.3).
The design guidelines according to Chapelle (1956), were adopted to achieve the design. The canoe’s
layout was drawn on a sheet of plywood maintaining the required sizes and shape of each part that
needed to be put together to make the complete canoe. This was achieved by using a long curve
batten to aid making of proper curved line with a HB pencil. First a hne was drawn lenpthwise in the
muddle of the plywood sheel. From this centerline, measurements and marks of the bottom on one end
ol the sheet was made according to the requirements. The side curve was lofted on one side only, and
then the measurements were mark with small dots on the other side. Then measwred and marked the
transom on the other end of the sheet. The transom and bottom meet, there were no left over plywood
between them. Iron square was used to obtain the straipht lines. The parts marked out on the plywoad
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include two side planking, one bottom planking and stern transom. The bow transom was not oy
it was best to cut it out of a piece of plank for proper strengthening of the bow.

Jig saw was used to saw along the lofted side of the bottom. Then the side stnip was {;
over, onto the other side of the sheet, and the otner edge of the bottom along the sawn edge «
side. The drawn curve was checked to confirm if it matches the measured points. The other ed
the bottom and transom was then cut. The four pieces of plywood: the hottom, transom and tw.
strips of rather nonspecific shape were produced. The side strips were cut in two, 1400 mm fro:
end where the transom came from. The pieces were swapped, and wider ends of the strips
connected using butt joints. To the bottom strip S0mmX50mmX 100mm hard wood blocks were
200cm apart, then the side strips were stitched afier glue was applied and small serews were u
fasten the joints. The stern transom, bow transom, and quarter knees were then fixed at their pos:-
25mm thick hardwood was then prepared and fixed as seating platform (thwart). The sunwales
made of 21 x 21 mm pine batten and fixed together with the quarter knees, Quarier knees n the
and bow were fitted with 30 mm holes which act as handles, can be used as fastening points for
and they make the canoe look nice. The light displacement (weight empty) was determined by ¢
measurement of weight of the canoe after construction using a spring weighing balance, The ca;
of the cance was determined by direct addition of weight to the canoe while floating on water v
carried the maximum weight it could carry. The cost of the canoe was estimated based on the -
market cost of materials used for the construction in respeet of their sizves and specifications
canoc was conveyed from the college boat building workshop to one of the college ponds (pon:
for {esting. It was gently placed on water then allowed to {loat emjity, while being observed
leakage, stability, and draft. The capacily was then tested for by allowing one person at a time, ur-
carried the maximum weight it could carry.

RESULTS AND DISCUSSION

The design sketch is shown in Figure 1. The layout design of the components on a sheet of ply «
15 shown m Figure 2. Table 1 shows the design data obtained from the free hand sketch. Plate ] sh
the marked components cutout from the layout on the plywood sheet. The steps [ollowe:
constructing the canoe are presented m plates 1 tc 4, The specifications of the canoe indicates tha:
breadth overall (BOA)Y 15 0.75m which 15 about 28%; of the length overall {LLOA), while the depth
0.37m about 50% of the BOA. These specifications are within the range of design puideline
Chapelie (1956), The construction resulted to the production of 2 canoe that 15 light (28 kg) in rela:
to its size, such that onc person can carry without difficulty. The light weight gives the ca:
mereased dead weight, as it floats at a shallow draft leaving greater part of the canoe above the v
line as free board there by increasing its capacity to carry more loads. The freehoard creates a [a-
volume for displacement, hence increased capacity because the more the volume of water displa
the more loads the craft is capable of carrying.
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Figure I: Design sketch Figure 2: Design layout

The construction process utilized a sheet of ply wood leaving no leftovers, so the work achicve:
maximum utilization of materials. The cost of construction was IN8,700, which 1s affordable 1
relation to the cost of local canoe of same size based on NIFFR, (2002). The canoe was eas]-
maneuvered when propelled by paddling as it floated at a shallow draft, this makes the canoe adequat
for use on shallow water bodies such as ponds and reservoirs. Such easily maneuvered craft can ale:
be used on pond or 1eservoirs for recreation which inelude, sport fishing, canoeing.



Table 1: Design data (cm)

Diesien ordinates Sections

1 2 3 4 5 T
Keel’chme HA/B 1.1 07 05 06 07 10
Chine H/B L3 22 2% 2l 57 14
Sheer HA/B 20 25 24 a4 F5 08
Chine 1IVB o i Ve R | el S AR o (N

Table 2: Specifications of the canoe
Length overall (LLOA)  2.14m
Breadth overall (BOA) 0.75m

Moulded depth 0.37m

Diraft 5.5cm

Light displacement 28.5ke

Displacement 228.5

Deadweight (capacity) 200kg(3 prs)

Scale 1:15.3

Table 3: Scantling sizes and cost

Material Size Qty Unit Amount 3
Plywood 12mm 1 Sht 2,800.00
Hardwood 23X25mm 1 Ne 600.00
Hardwood 50X50mm 1 No 200.00
Screw 25mm 2 plt 250,00
Wire nail Assorted 2 Lb 300.00
Glue kg 15 Kg 400.00
Primer paint 4t 05 It 250.00
(iloss pamt 41t 1 Lt 900.00
Expected labour cost 3,000.00

i
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Plate 1: Marked plywood sheet cut into piece Plate 2: Fixing the side strips to the bottom strip
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Plate3: Fixing of the other parts Plate 4: Completed canoe placed on water



The constructed punt, have light weight, least cost, ability to float at a shallow dralt, adequate stability
and easy mancuverability as its attributes. These important qualitics are adequate for a craft necded
for activities on shallow water bodies such as fish ponds. This canoe 15 recommended for use on fish
ponds. It is also recommended that the technology be introduced to [ishermen operating on calin
water bodies as a replacement of the locally built canoes, which does not posses the qualities of the
punt. It 13 recommended that same technology be used to construct larger canocs for use on bigger

h)

water bodies, to replace those local canoes that are characterized by short lifespan and low capacities.
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APPLICATION OF HOLISTIC APPROACH FOR SUSTAINABLE FISHERIFS:
A CASE STUDY OF KAINJI LAKE BASIN
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ABSTRACT

‘The sustamnability of the resources requires much more than paying attention to a single factor, rather
looking at it in a holistic manner. Specifically, other economic infrastructure and resources that form
the essential components of the fisheries system and fishers livelihood needs to be considered. This to
a greater extend will permit choice and mobility of livelihood portfolios, hence reduction in fishing
efforts and sustainability of the sector, which eventually translate into development of the sector.

However, provision of these facilities are often capital intensive and often left for the government
along to provide, :

INTRODUCTION

World Bank poverty assessment in Nigeria revealed that sustained long-term growth depends
critically upon increasing the access of poor people to quality social services and essential
nfrastructure in order to enable them to increase human capital and make full use of their assets. Key
prioritics are health, education, water supply and sanitation, rural roads, availability of capital and
credit, adequate market structure ete. These catalogues of infrastructure and economic factors are
necessary conditions for economic growth. Increase in per capita income must be accompanied by
certain modifications m economic or administrative arrangement or input (Long, 1976). The Nigerian
fisheries system has wilnessed series of studies, investigations and interventions over the years.
However, the sector has not witnessed any remarkable transformation, particularly the actors.
Looking at the scenano in Nigerian fisheries, th= assertions of the World Bank (1996) and Kunen
{2006) whom reported that addressmg the problems of fisheries sector requires a holistic approach as
opposed 1o reductionist approach; need to be taken with all seriousness for optimum growth and
development of the sector. Generally, the absence of vital infrastructures that would permit
diversification of livelihood portfolios often leads to exploitation of fisheries resources which
translate to it depletion, low net income and poor well-being.

MATERIALS AND METHODS

The survey was conducled n Jan-Feb. and Auge-Sep. 2008 in order to capture the two flooding regimie
on the lake (hugh flood and draw dawn) and the two seasons (Rainy and Dry). The study covered the
eight sub-stratums of the lake where 30 villages (10%) were randomly selected using random number
generator from 297 (total number of fishing villages on the Lake basin) (Abiodun and Niworu, 2004}
and 259 respondents were drawn using stratification technique. Apart from household survey, in each
of these villages focus group discussion was condacted among elders and mformants, with an average
number of 12 respondents per commumity. Some guided questions were used for unification of results
and easy analysis. Simple descriptive statistics were used for the analysis.

RESULTS AND DISCUSSION

Fhe findings revealed that basic mfrastructure that would enhance productivity and well-being of the
fishers are grossly inadequate 1n most of the fishing communities around Kamji lake basin. Majority
of the communities are without tarred road, electricity and market (86.7%) and majority lack financial
wstitution (96.7%). The findings equally shown that most of the fishing conmmunities are without
other basic necessities such as bore hole, pipe bome water, health care cenire, and pranary school
amontg others, g 1 shows 70% 90%, 70%, and 40% of the communitics are without those
mirastructural facilities respectively. However, this survey revealed appreciable existence of primary
schools in the fishing communities, though higher schools are virtually not m existence, Y6.7% and
50% of the communities are without tertiary and secondary schools respectively (Fia 1), The findings
contorms with that of Pollnac (1983) where he revealed that small-scale fisheries are generally
located m rural and coastal arcas near estuaries. often isolated from most development
programumes/projects and generally lack mfrastructure, which 1s the engine block for development.
Specifically, FACQ (2000} indicated that fishmp communities often suffer from educational
disadvantages due to location and social marginalization, Roads for instance play a vilal role m
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collection and distribution of goods and services; it allows access to markets and
centre/hospital and permits easy delivery of fishing and farming inputs as well as local mior
delivery particularly for communities without mobile phones. Absence of market wil:
community may mean traveling long distance, which at times might be difficult and exorbitant
fishers, especially during rainy season. Simularly, lack of clectricity presents a great impedin
engagement into other important livelihood portfolios like services eg barbing, operation of «
mdustry; grinding/processing. Access to credit facilities can play a significant role by servin
buffer against uncertainty. Credit can as well be helpful in enhancing and expanding the ¢
entrepreneurship.

The importance of infrastructure as a catalyst of economic growth has beer
acknowledged in the development literature. Infrastructure according to Lopez (2004) can d
enter the production function and improve total factor productivity hence well being. [he:
provision of mfrastructures such as roads, water supply, electricity, schools among othe
essentially vital components that are needed to stimulate rural income by increasing peoples
and mobility of livelihood portfolios, hence reduction in fishing efforts and subsequen:
sustamability and development of the sector.
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Fig. 1 Availability of infrastructure in KLB fishing communities

IKeys: Prisch = primary school, Seesch = Secondary school, Tersch = Tertiary school, THC
Traditional Health Centre, PHC= Primary Health Centre, Chem.= Chemist, GH= General Hospita
BH = Bore Hole, PBW =Pipe Borne Water, TR = Tarred Road, GSM , Elec. = Electricity, PO= Po
Office, Mkt. = Market, Cl = Cottage Industry, CR/P, Cold Room/Ice Plant, FI = Finan:
Institution, KL.B = Kainji Lake Basin.

Providers of Infrastructure in KLB Fishing Communities

Government and private f{irms/individual are contributimg  immensely to the development «
nfrastructure in the fishing communities. Most of the infrastructures (100%) are provided by th
government, and few such as chemist and GSM by private firms/individual Table 1. GSM for instan
reduce transport cost, provide easy access to market information, increascs capital and thereh
improve fishers’ income.

Need for Holistic Measures

The concepts of sustainable livelihood advocate for consideration of livelihood-related opportunity

and constraints regardless of where they oceur (Farrington et al | 1999). They narrated the followir:

advantages of holistic approach to include the following

¥ It 15 a non-sectoral and applicable across social groups;

» It recognizes multiple influences on people, and seeks to understand the relationships betwes
these mfluences;

» Tt recognizes multiple actors ({from the private sector to national ministries, from community bz
organizations to newly emerging decentralized government bodies);

» It acknowledges the multiple livelthood stralegies that peopic adopt to secure their livelthoods;



= It seeks to achieve multiple livelihood outcomes, to be determined and negotiated by people
themselves.

Table 1: Infrastructure Provider in KI1.B fishing comniunitics
Infrastructure Ctovernment. Commumity. NGO Private Firm/individual

Prisch 06 0 { i
Secsch 100 0 i (]
Tersch 100 ] { 0
THC {) { i 100
PHC 100 0 {} ]
Chitii { 1] r 104)
GH 10D 0 0 0
BH 100 (} 0 ¥
PEW 100 Q 0 0
TR 100 ¥ 0 0
GSM i 0 0 100
Elec. 100 0 0 ]
PO) 100 ] 0 V]
Mkt. 100 i} 0 4]
Cl 0 0 [} 100
CR/IP 100 0 { 0
FI {1 0 0 100

Keys: Prisch = primary school, Secsch = Secondary school, Tersch = '1'erEi:sr;,:f.mnnI. THC =
ITraditional Health Centre, PI(= Pnimary Health Centre, Chent-= Chenust, GH General Hospatal,
Bil = Bore Hole, PBW =Pipe Borne Water, TR = Tarred Road. GSM » Blee, = Electnieity, PO- Post
Office, Mkt. = Market, I = Cottage Industry, CR/P, Cold Roomvlee Plant, Fl = Financial
Institution, KLB = Kamji Lake Basin.

Infrastructures (electricity, school, roads, markets health care facilities etc) are grossly madequate
many of the communities, and where available are developed by government. This will increase their
vulnerability and inhibit their capacity to diversify into other income portfolios.
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ABSTRAUT

This study assessed fish farmers in Ondo State, south west agro-ecological zone of Nigena using a
sample size of 100 respondents, selected through a multi-stage sampling technique. Instrument fo
data collection was semu-structured questionnaire. Data were analysed using frequency counts and %o
s of the respondents. Results showed that majority (52.0%) of the respondents are middle aged, 95.0%
male, 93.0% married with a higher education (45.0%). The most important fisheries technology
adopted by the {armers i1s disease control management. 67% indicated lack of finance and high cost of
fish seed (58.0%) as the most important problems encountered. It was recommended that adequate
mcentive and grants should be given to farmers to finance fish production.

INTRODUCTION

Aquaculiure mn Nigena dates back to about 50 years ago (Miller, 2003). It was born out of the need to
check over exploitation of aquatic resource in water bodies, avoidance of extinction of certain fish
specics and for sustainability of fishenes and other aquatic resources for the teaming population.
Studies showed that farmers have adopted backyard fish farming referred io as “homestead {ish
farming” and improved fishenies technologies (Nwabeze ef al, 2007). Ayanda (2003) ascertained that
the level of aquaculture practices in Nigeria over the years still remains extensive and sermm-mtensive
In spite of fisheries techmology development and adoption, the quantity of fish importation m 200
was 081, 151.80 metric tones valued at US § 375,027,917.90 million, thereby making Nigeria the
highest fish importer in Africa (Miller, 2003 and Eyo, 2004). Data on domestic fish production (in
metric tons) has shown downward decline over the years, thus, 2005 (579,544), 2006 (636,848) and
2007 (615,507) as reported by FDF (2008). This has contributed to deficit of 1.4 million metric tons
in fish supply (Fish network, 2009).

In the south west agro-ccological zone, aquaculture technology is a fast growing industry and
provides sufficient animal protem supplement and substitute for capture fisheries. Improved fisheries
technology is intended to increase productivity and the income earning of fish farmers. According to
Federal Office of Statistic (1999), decline in productivity in the country could be attributed to low use
of imformation as well as the improved technologies. ‘The adoption of proven technology 15 10 mercase
fisheries output which would also merease household disposable income. In order to sustain average
domestic production to meet the demand of 1.6 million metric tones per ammum (Fish network, 2009);
an assessment of challenges faced by fish farmers need to be carried out in order to guide the policy
on how best 1o bridge the gap that exist in fish production. The study’s objective is to assess hish
farmers in Ondo State, south west agro-ecological zone of Nigena and in specific terms to;

fi} identify the socio economics variable of the fish farmers in the study area.

{11) examine production constraints faced by the farmers 1n the study area.

(n1)  assess fish farmers knowledge and aduption of improved production practices.

MATERIALS AND METHODS

The sample of the study was drawn from the population of fish farmer in Ondo State, south west agro-
ceological zone through a multi-stage samphing technique. The stale 1s divided into six zones (Alkure,
Owo, Ondo, Akoko North, Ikare and Okitipupa) according to Agricultural Development Programme
(ADP) delineation. Four ADP zones (Alawre, Owo, Ondo and Okitipupa) out of the six zones were
purposively selected. Secondly, three cells were randomly selected in each block. In absence of the
researcher inaccessibility to data on sampling frame 25 fish farmers were selected using purposive
sampling in each of the three selected cells 1in each chosen block. Finally, a sample of 100 fish farmers
formed the sample s1ze for the study. Semu-structured questionnarre containing open and closed ended
question  was used to cheit miormaton from the respondents; this was obtained by interview
schedule. Data generated [rom the study were ana'ysed using deseriplive statistics,



RESULT AND DISCUSSIONS

Sclected Socio-economic Variables of the Respondents

lable 1 shows that majority (95 0%) of the fish farmers in the study area are males while the rest
(5.0%) are females. The low pereentage of the female fish farmers could be attributed to limited
access to information and credit facilities among others. In fishenes, women are matnly involved
fish processing, fish mongering and fish marketing to mention just a few channels of production. 1t
agrees with the findings of Uchola (2000) and Alamu (1999) that women prefer marketing and
distribution. Most (71. 0%) of the fish farmers are middle aged (41 - 60 vyears) with the potential 1o
sustain fish farming and are more willing to follow the dynamism of fish farming, The findings also
suggest that the respondents are economically active and mdependent. Majority {23.0%) of the
respondents have higher education. This will affect respondents’ positive responses to improve
techmaques of fish culture (Nwabere e al, 2007). 93% of the respondents are marred. A higher
proportion of mamed respondents have implication on the quantity of labour available for fish
farming activities. Most (68.0%) of the respondents operate semi-intensive fish farming system with
38.0% having an average pond size of 250m?,

Table 1. Distribution of Respondents According to some Selected Personal Characteristics

~Characteristics Variable ___ Frequency Yo -
Sax Male g5 95 1
Female _ 05 _ R
TR TR L R RN 8 100
Age Below 20 0 0 ; i)
2140 28 28
41 - 6l 52 52
el o Abeves] R e ok I
Total P
Marital Status Married 03 93
Single 06 06
Divorced 01 01
ISR, IO | NS
Educational Non formal 12 12
background Elementary 03 03
Secondary 40 40
Tertiary education 45 45
Total ) 100 ~ 100

Production Challenges Faced by the Farmers

Figure 1 shows that the most important problem [aced by the respondents are lack of finance (67.0%)
and hagh cost of fish sced (58.0%). This could be attributed to lack of assess to micro credit institution
among the respondents. Iligh cost of inputs, lack of capital and credit facility has been found to be the
primary constraints facing fisherfolks (DFI/FA( ), 2004). The least important problem faced by the
respondents’ 15 lack of fisheries mformation (3.0%) and 1nadequate knowledge (4.0%). This could he
atinibuted to effective extension delivery services in the area.

Fish Farmers Knowledge and Adoption of Improved Production Practices

Majority (64.0%) of the respondents adopt disease control management while 56.0% adopted water
quality management. Disease and poor water quality management adversely account for increased
mortality and subsequently low income earned in fish farming (Subasinghe and Bernoth, 2000). Most
(50.0%) of the respondents adopted fish feed formulation. In fish farming, fish feeds account for
about 60 percents of variable cost ( Akiyama, 1983 as cited by Eyo 1989). This could be attributed to
50.0 % of the fish farmers resulting to adopting the technology of fish feed formuiation. However,
fewer percentages {16.0%) of the respondents adopted the use of natural fish food. ‘This implies
inereased eost of production that would be bome due to high cost of procuring unconventional feed.
The low level of adoption of fish processing/preservation (18.0%) and miegrated fish farming (17.0%)
shows a high level of unwillingness to adopt the technologies,
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Figure [: Percentage level of production challenges faced by fish farmers

CONCLUSION AND RECOMMENDATIONS

The study concludes that in spite of the various aquaculture {echnology adopted by the fish farmers
which are disease control management and water quality management, artificial feed formulation, a
lot still has to be done m order to lully realize the advamtage aceruable from fish farming in the study
arca. However, high cost of formulated feed 15 a maor problem lzced by the fish farmers.
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NUTRITIVE EVALUATION OF ENCLOSED SALTED-S( JLAR DRIED Oreochromis niloticuy
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ABSTRACT

This study investigated the effect of enclosed solar drying on the nutritive quality of unsalted and
salted Oreochromis niloticus, Sensory and proximate evaluations were camied out on the salted and
unsalted fish after drying. Acceptability, appearance, colour; odour, taste and texture of salted and
unsalted fish differed significantly (P<0.05), The moisture, protein lipid and ash contentis differed

sigmficantly (P<0.05). All dried fish samples from the enclosed dryers showed high levels of

acceptability and protein content. However, fish samples brined at 25% and dried using Solar Tent
Dryer had the highest acceptability and protein content,

INTRODUCTION

Cpen air sun-drying of fish has many limitations. These include the fac that long periods of sunshine
without rain are required, drying rates are low and in areas of I gh humadity, and 1t 15 ofien difficuli to
dry the fish sutficiently. The quality of open-air dried fish is hikely to be low due to slow drying,
msect damage and contamination from air-borme dust, and it is difficult 1o obtain a uniform product
(Eyo, 2001). Thus, in the search for mproved drying techniques using naturally abundant solar
energy, the use of enclosed solar drying systems have recently been investigated as an alternative 1o
traditional open-air sun drying. These enclosed systems are called solar dryers. Solar dryers employ
some means of collecting or concentrating solar radiation with the result that elevated temperatures
and, i turn, lower relative humidities are achieved for drying. When using solar dryers, the drying
rate can be increased, lower moisture contents can be attamed and product quality 15 higher. The
dryers are less susceptible to variations i weather, although drying is obviously slower durmg
melement weather, and they do provide shelter from the rain. The high internal temperatures
discourage the entry of pests into the dryer and can he lethal to those that enter (Trm and Curran,
1983). Many forms of solar dryver for use with agricultural and fisheries products have heen developed
in Nigeria. However, only a few of these have been developed spectfically for fish. Few workers
(Olokor et al., 1997 and Ogali ; Eyo, 1998) have reported respectively on some aspeets of
biochenucal changes m fish dried using tent and hox types of solar drvers. Tn order to tprove the
quality of open-air dried fish and to provide inforration on the nutritive and kecpmy qualities of sola
dred fish, this expermment was conducted 1o assess the effects of enclosed solar drying i the quahity
of tresh and different] y salted O nifoticns,

MATERIALS AND METHODS

Three Enclosed Solar Drying Systems (EDS) were used. These were: Solar Tent Dryer, Natural
Arrflow Solar Cabinet Diryer and Forced Airflow Solar Cabmet Dryer. The Solar ‘T'ent Diryver (811
was made up of polythene sheet stretched over a wooden framework (1.1m wide x 1.1m long x 1.5m
high) with side and top vent of (0.25m x 0.25m). A framed wire gauzed rack (Im x 0.54m) with 2
drying area of 0.54m’ was suspended at about 60cm Uil the ground. Underneath the rack was the heal
collector made up of a spread of iregularly shaped granite stones painted black. The Natural Airflow
Solar Cabinet Dryer (NACI % has a drying chamber that was painted black both inside and outside,
Inside the drying chamber was a framed wire gauzed drying rack (Im x 0.54m) with a drying area of
0.54m* (2).A solar collector made of glass was connected o the drying chamber to produce the
drying energy required. Airflow was generated by natural convection through the collector through
the drying chamber and moist air leaves the dryer through the upper chimney-like opening. ‘The
Forced Airflow Solar Cabinet Diryer (FACD) has drying chamber that was painted black both mside
and outside. Inside the drymng chamber were a framed wire gauzed drymng rack (Im x 0.54m) with 2
drying area of 0.54m’ and an clectric powered two blade fan fixed to the ceibng of the drymy
chamber to foree out the moist air. A solar collector made of glass was connected to the drying
chamber to produce the dr ying energy required. Amflow was generated by natural convection through
the collector through the drying chamber and moist air leaves the dryer through the upper chimney
like openming. The solar drymg was carmed out in each EDS simultancously. Sixty (60) fresh
niloticus were dried in each EDS used for the experiment. In each FDS the fish were divided mto [ive
groups and were salted using NaCl at different levels as described by Oyero, (2006). First Level -
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Unsalied treatment (US) - The fish were not salted. Seeond Level - 25% brined treatment (23B) - the
fish were immersed in 25% brine for one hour. The brine was prepared by dissolving 250g of NaC'l in
1 litre of water. Thud Level - 50% brined treatment (50% B) — the fish were immersed in 50 per cent
brine for one hour. The rine was prepared by dissolving 500g of NaC'l in 1 litre of water. Fourth
Level  75% brined treatment (75B)  the fish were mumersed in 75 per eent brine {or one hour. The
brine was preparcd by dissolving 750g of NaCl .n 1 litre of water. Fifth Level  100% Dry Salied
treatment {DS) - the fish were rubbed on the surface and inside of the fish. Fach level of saltng
represented a treatment. The drying took place at the Federal Timiversity of Technology, Mmna. The
fish were solar dried for one week. The sensory evaluation of the dried fish samples were evaluated
weekly for four weeks by a trained panel of five evaluators. The evaluation was done on Hedonice
seale of § based on the method of Doe and Olley, (1990). The parameters evaluated were taste, colour,
odour/sell, texture, appearance and acceptabihty. The chemical analyses of proximate composition
of the dnied samples of () niloticus were camed out using the methods of Association of Analytical
( henusts (AOAC, 1990). The parameters analyzed include moisture, erude protem, lipid and ash.

RESULTS AND DISCUSSION

Figure 1 shows the acceptability of the sensory evaluation of differently salted (). niloticus dried using
Enclosed Solar Diying Systems (EDS). Acceptability, appearanice, colour, odour, taste and texture
differed significantly (P<0.05), There was a direct relationship between the various parameters
(appearance, colour, odour, taste texture and acceptability) of the dricd O. niloticus products from the
three solar dryers (STD, NACD and FACDY). Dried samples from STI) and NACD showed lugh levels
of acceptability especially STD 25 NACD 25 treatments. None of the dried products m these two
enclosed drying systems had a value less than 2 5 on the 5 pomnt hedonie scale of measuwrement. This
indicated that all the dried products tfrom the two systems were widely accepted. However, despile
tlis acceptabibty the unsalted treatment dned products m the S1D and NACD showed the least
values. The reverse was the case m the FACD. Only the unsalted treatment dried product i FACT
showed a high value of 3.80 on 5 pomt hedonic scale of measurement. This could be attnbuted to the
fact that the mitial rate of drying is governed by heat and mass transfer processes external to the fish
relative to the air speed all bave direct effect on the drying rate. Thus in the early stages of drying the
rate can be increased by mereasing the air speed and temperature and reducing the ar relative
humidity. However, accerding to Doe and Olley (1990), there is a limit; if dried too [ast a relativelr
mnpermeable laver can develop on the surface of the fish (case hardening) and at temperatures above
40"C (depending on the fish species) This could be the situation here as it could be deduced that the
forced airflow and the salting levels contnbuted to fast drying of the products.
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Figure 1 Mean values of acceptability of O. niloficus differently salted and dried using enclose
drying systems (EDS)



Table 1 shows the mosture, crude protemn, crude liptd and ash contents of differently salted O,
niloticus dried using Enclosed Solar Drying Systems. Moisture. crude protemn, erude lipid and ash
contents differed significantly (P<0.05). All the treatments had moisture content values below 1004,
I'he mosture contents obtained were lower than those obtained by Trim and Curran (1983). Moisture
content was 25% was m the brined products and 25-40% moisture content in dry salted produets, This
low moisture content indicated that the dried fish products have the tendency to be very stable. From
‘Inm and Curran (1983) results, the brined and dry salted products had a2 shelf life of approxumnately
100 days. In all the three drying methods, FACD showed the least of the mosture content when
compared at different levels of salting. The moisture content decreased respectively m the bimed
dried products, of 25% brined, 50% brined and 75%; brined treatments, according to the level o
salting. It was observed that the mgher the level of salting of the fish, the Jower the moisture content.
As expected, the unsalted dried products had the highest moisture contents i all the three drying
methods. This was in line with Homer (1994) that the ohjective of dehydration is 1o remove water
Irom the deepest part of the flesh quickly enough to reduce water activily below the minimum for
microbial growth before significant spoilage takes place, the objective of salting is to ensure that salt
penetration is rapid enough to similas ly lower the water activity in the deepest parts of the flesh.

Table 1 Mean values of moisture, protein, lipid and ash contents of O. niloticus differently salted and
dried using enclosed drying systems (EDS)

_SALT LEVELS

_MOISTURE % PROTEIN% LIPID % ASH %

UNSALTED  10.01% 58.86 At g
sip 2% BRINED  891° 6547 13.49° 13.06%
. 50% BRINED i b 64.71! 1427 12.52¢
75% BRINED 8.65° 6 20" 14.03" 13.10%
DRY SALTED  962® 63454 12.35° 13.63
UNSALTED 10.03F 59.03" 15.55™ 15.44
25% BRINLED 904" 65.95" 12.00' 12.04°
NACD 50% BRINED 853" 65038 14.42% 12.03°
75% BRINED  g.52° 64.ORE 14.35! 12,238
DRY SALTED 973 63.50¢ 14.35 12,637
UNSALTED 98¢ 60,25¢ 2087 9.03*
25% BRINED  g.81¢ 65.99" 13.53¢ 11.65°
FACD 50%BRINED  845° 65.55! 13.95¢ 12.06°
75% BRINED §.44" 65.26" 1257 13.43"
DRY SALTED  9.08" 64.15° 14.49' 11.65°

Data n the same column carrying the same sup:}.rscript do nut"a-ii'IL*r_si-gniﬂc_m!ij_I‘rmn each other
(P=0.05)

‘There was a strong inverse relationship between the moisture and crude protemn contents, The
three unsalted dried products had the highest moisture contents. This same trend was observed for all
other products. After four weeks of storage, all the dned products showed crude protein contents well
above 50% with the highest being that of FACD winch was 05.99% and was not signilicant at I 0.05
[rom NACID) 25 treatment which was 65.95%, All the dried products had low levels of crude lipad
content aparl from FACD unsalted treatment which was 20.87% and could be attributed to the nature
of O. niloticus, which 15 classified as a lean fish (ILO-WEP, 1982). The reason for the exceplionally
high crude protein content n the FACD unsalted treatment could not be addueed.

‘There was no consistency 1n the ash contents of the d ted products and could be due to the
possible inconsistency in the bone removal of the dried products before milling for analysis, However,
the ash contents of all the dried products showed appreciable levels to indicate the dried fish products
as good sources of mineral contents. All the salted-dried products from the three enclosed solar dryers
showed higher levels of acceptability and nutritive quality in terms of protein content when compared
to the outcome of Oyero et af, (2006). Tt is thus recommended that any of the EDS should he used as
an alternative to open-air solar drying,
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IMPROVED FLOATING DIETS FOR AFRICAN CATFISH AND NILE TILAPIA

'"FALAYL B.A. *SADIKU, S.0.E., S.1. LAMAIL & S.M. TSADU
'National Institute for Freshwater Fisheries Research, P.AMLE. 0006, New Bussa
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ABSTRACT

Flotation potentialities of diets bound with Polymethylo-cabarmide and other local starches and
Saccharomyces eerevisiae floater were mvestigated in the laboratory. The binders and foater were
hixed at 10 and 4% respectively m 1sonttrogenous 30% crude protem diets for cathsh and Tilapa.
Flotation were significantly (P- 0.05) highest (100.00 96.67%) in Polymethylo-cabarmide based
binder. Wheat erains starch (WGS) was highest (P=0.05) among the local agents in the first 10
minutes. Cassava tuber starch (TS} significantly (P<0.05) succeeded Wi 15 from 15 munutes till end
of immersion. The least effective was maize grain starch (MGS).

INTRODUCTION

The conventional sinking fish feeds { pellets, erumbles and mashes) are prone to instability and
disintegration to the bottom waters at feeding. The resultant effects include signilicant losses in
aquaculture mpul management and water pollution (Lopez-Alverado ef af. 1994, Falayi et of, 2003),
Extruded (floating) fish [eed type reduces water pollution and enables fish enlturists to observe how
much and how actively their fish eat (Mgbenka and Lovell, 1984). Fxtruded feed 15 usually imported
mto the country and this 1s a drain in Nigena foreigmn exchange. It 15 very expensive and much of the
heat labile nutrients (proteins and vitamms) are lost to high temperature and pressure of the heated
barrels winch subsequently denatures the protens and vitamins and made them unavailability to fish.
I'he objective of this study is to evaluate the effects of different binding agents and Saccharomyces
cerevisiae [loater in fish diets flotation in waters.

MATERIALS AND METHODS

Four binding agents - starch derivatives from wheat grains ( WGS), cassava tuber (( 'TS), cane
molasses ((M5), vellow maize gramns (MGS) were produced and fixed at 10 % in diets, Baker’s yeast
(Saccharomyces cerevisiae) (floating agent) was mixed dried with dough at 4%. Whole-wheat Zrains
were de-hulled, milled and sieved to fine particulates and as wheat [lour meal (WWM), a
cartbohydrate feedstuff. Cassava tubers was peeled, washed, tied in sac and soaked m waler for 5 days.
The left over was rid of the inner stem, pressed in the sac, to reduce water content and sun-dried for 3
days m March at New Bussa, Nigeria. The produect obtained was milled and sieved to fine particulates
and used as Cassava {lour meal (CFM), another carbohydrate source of nutrient. Raw soyvbean was
extruded at 121-130°C and 30 bar pressure gauge following Eyo er. al, 2003 methods. Groundnut cake
was produced locally. Fresh clupeids (Pellonula afzelwitsi) ish was purchased at Fakun, New Bussa,
The fish was sun-dried and later toasted at 55-60°C for 5 minutes in electiic oven to obtain fragrance
flavour, milled and sieved to fine particulates, used as fish meal (FM) fixed at 15%. Blood meal,
Vitanuns and minerals mix, common salt, methionme-DL and lysine- L. supplement were fixed at 5. 2,
0.3, 0.5 and 0.5 % respectively. The carbohydrate and plant protein feedstuffs were formulated by
cquation methods (Halver, 1989} with the former in ratio 2:1 and the latter ratio 1] respectively as m
Table 1 to obtain is caloric 37keal/s is proteic 30% crude protein diets for O. niloticus fingerlings and
Clarias gariepinus Juveniles (Ayinla and Akande, 1988, Epuia er al, 2004). All the milled
ingredients were weighed and first mixed dried by hand in a plastic container. The tloating agent was
added and remixed. The binding agent was added and mixed. Vegetable oil was added last before
thoroughly hand kneading was observed to obtain homogencous hard paste texture (dough). The
dough was placed in a hand pelletizer and rolled out n wet form via 4mm die holes in different
lengths, into a flat waiting tray. The strands were cut into 2cm each afier measuring with a pair of
callipers. The wet strands were rolled into bal] shapes and put in 2 tray with ol film, covered with lids
and wrapped in cellophanc sac for 2 hours to undergo maturation. The lids were removed and the
expanded diets were put in electric oven and dried at 1050C" for 3 hours. Samples (100g) of dicts
were put in sealed sampling bottles and sent for the proximate analysis following AOAC (1990)
methods. Three replicate samples (20 balls) of each diet were dropped in aquarium measuring
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60x30%30 em3, filled to *: of it holding capacity with pond water. Aeration was done by cle.
aerators and air stones. The samples were allowed to remain in the medium for the penod o
which covered one hour, and observation were conducted every 5 minute interval. At end of -
observation, the numbers of diets remamed afloat is recorded as floating diets. The mean mumbe
the floating diets were expressed as % of the mitial numbers.

Data obtained from the chemical analysiz of diets, feed stability and flotaton were subic.
toe ANOVA and the differences between the means tested for significant wsing the Duncan mu
range test at 95% confidence level (Duncan, 1955).

RESULTS AND DISCUSSION

The proximate analysis of the diets 1s shown in Table 1. The little vanations in diets composiion -
have resulted from the ditferences in the nutnients available i those levels of inclustons of fecd
in diets, The results of the flotation are shown n Figure 1. The highest percentage flotation (1
was seen in Polymethylo-cabarmide based diet (Aquatec-1I). Higher flotation was recorded in Wi -
10 mmutes and was significantly (P<0.05) lost to IS from the 25" minute to end of test amon-
starches. CMS ranked 3™ from 5-15 minutes but became the poorest from 20" minutes to end o} -
MGS recorded the least in flotation at every time of trial. The general floating tendency of diet
possibly be that during the dough preparation and oven drying processes, between 30-70% of
polar lipids and practically all polar lipids in ingredients interact with gluten n diets, and to a =
degree, with other cereal proteins (Pomeranz and Chang, 1978) by both hydrophobic and hydro;
bonds. The reaction of polymer on starch particles in forming complexes with amylases (Greve -
1973) also help the sealing of air passages in the diets and subsequent buoyancy and flotatio-
longer time since the gas cannot escape. Resulls revealed fish dict can be suspended on watc
some of time by involving Bakers yeast as floater at 4% inclusion and when good binder:
nvolved. This could replace the high cost involved in importation of extruded feed and equipr:
and save foreign exchange earmings.

Table 1: Diets formulation and their proximate composition.
ingredients g '™ Diry wi. DTl DT2 DT3 yr4

" O WGS CTS  CMS  Aquatec-Il
Whole wheat meal (WWDM ) 2753 25.31 2536 24004
Cassava tuber meal {CTRM) 13.77 12.62 12,68 12.32
Fish meal {Clupeids) 15.00 15.00 15.00 15.00
Groundnut cake (GNC) B.70 10.37 10.33 10.87
Extruded soybean meal (ESBM) 8.70 10,37 10.33 10.87
Binding agent 10.00 10.00 10.00 10.00
Blood meal 5.00 5.00 5.00 5.00
5. cerevisiae 4.00 4.00 4.00 A0
Vegetable oil 3.00 3.00 3.00 3.00
*Vitamin & mins. Mix 2.00 2.00 2.00 2.00
Bone meal 1.00 1.00 1.04 1.00
Metluonine-DL 0.50 0.50 0.50 (.50
Lysme L (.50 (.50 0.50 (.50
Salt e e 0.30 0.30 030
Proximate analysis BN = | AT -1
Moisture %o 7.85 6.90 7.00 5.50 {
Crude protein 30.10° 30.05° 30047 30.03° i
Crude fibre % 3.20° 3.12° 326" 3.36"
Crude lipid % 8.53° 8.47°¢ 9.48°¢ 8.30°¢ :
Ash% _ 8.55" 9.00° gss?  sapf ‘

#Vitamin and Minerals premix contain the following per 100g:- Vit.A. 400,000 (IU), Vit. B, 007
0.16; Nicotinic acid 0.8, By, 0.0,,D; 80,000 (IU) K3,0.8, E, 0.8, Folic acid, 0.12, Choline chlo-
0.1, Cobalt 0,16, Copper 0.32, Ion 0.28, lodine 0.32, Manganese 2.50, Selenium 0.0064, BHT 0.0
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CITRIC ACID AS PRESERVATIVE IN SMOKED CATFISH

OMOJOWO, F.5,
Mational Iostitute for Freshwater Fisheries Research, New-Bussa

ABSTRACT

This study was carried out 10 asscss nucrobial quality of smoked catfish (Clarias gariepinus) treated
with citrie acid during 8-week storage at room lemperature. Raw catfish were subjected to the
following treatments for 5 minutes prior to smoking: 1-5% etrie acud. The non-treated catfish served
as control. The control samples showed diverse and high microbial load. All treated smoked sample
were negative for & coli and Streplococcus Sp. and low i their TV, coliform, staphylococeus and
fumgi and maintamed these low count il the end of the 8™ week storage. Treatment with 5% gave the
best result but 1 and 2% citric acid are preferred by the consumers. Treatment wilh 2% was
recommended as an acceptable concentration 1n preserving smoked cathsh duc to its effectivencss and
acceplance by the consumers.

INTRODUCTION

Fish are a very petishable commodity, more than cattle, sheep, and poultry, and get spoiled very
casily even in temperate elimates. Smoke drying of fish and/or meat products is one of the most
ancient processing technologies, It has heen for centuries used for preservation, and is still wadely
used for this purpose among several communities i the third world where up to 70% of the catel s
smoked for preservation (Ward, 1995). Consumers ars rediscovermg the good taste of smoked fish. to
satisfy the consumef demand, 1t 15 necessary to produce good quality and sale smwoked fish. About
one-third of the world's food production 15 lost anmually as a result of nuerobial spoilage. Smoked fish
and shellfish products can be a source of microbial harzards mcluding Lisferta monocViogenes,
Salmonella spp., and Clostridium botulinon (Hemtz and Johnson, 1998). Omojowo and Thuahi (2006)
reporied that smoked fish samples from 4 local Markets m Kainji Lake arca of Nigera were
dominated by gram-positive bacteria, Potential pathogens, coagulase-positive Staphylococeus, and
Escherichia eoli. Delay or prevention of microbial spoilage of fish may be achieved by different
preservative methods that melude {he use of smoking and chemical prescrvatives. Citric acid 15 a
natural additive. It works to help keep bacteria and mold from growing on foods. It is found m cutrus
fruits, such as lemons and limes. Citric acid is also found naturally in the human body, so 1 causes o
side effects in most of the population. This ingredient is used extensively in soft drinks as a
preservative, There has been little or no information on its uses m the preservation of smoked fish.
Ilence ths study investigated the impact of citric acid on smoked catfish durng 8" week storage times
at room temperature on microbial load.

MATERIAL AND METHODS

(lurias garicpinus were randomly assigned to O groups of 5 fish each. One group served as control;
(2, 3,4, 5 and 6) treated with 1, 2, 3. 4 and 5% citric acid for 5 minutes. A sample from each group
was separated for microbial analysis and moisture determination. Smoking was done according to the
methods described by Omojowo and Ibitoye (2005). After smoking and the hish were allowed to cool
down and stored m different boxes. This was done to mimic commercial practices. The samples were
drawn afier 2, 4, 0, and &t wecks of storage; then subjected 1o analysis. Total viable count (IVC),
coliform, staphylococe: and [uner counls were evaluated accordimg to the methods described by
Harrigan attd McCance 1970 Speck 1984 and Sneath ef. al., 1986). Moisture contents AOAC (1980).
All samples were done in duplicates. Sensory evaluation was carried out according fo the method of
Afolabi ef. al. (1984). Statistical analysis was according to SAS, Institute, Ine, (1992) at P < 0.05.

RESULTS AND DISCUSSION

Total viable count (TVC), coliform, staphylococe” and fungi count in log CFU/g of fresh and smoked
fish samples arc shown in Tables 1. TVC of the fresh non-treated” (control) catfish was 6.60 log
CFU/g but after the sample were subjected to treatments with 1-5% citric acid the TVC in the catfish
was reduced to 5.16 log CFUJg in 5% and least in 1% (5.32 log CFU/g. Similarly, coliform count was
reduced after the fresh samples were subjected to treatments with the citrie acid to 3.74 log CLll/g m
595 and 4.06 log CFU/g in 1%, In the samc vein, staphylococe: count was reduced from 4.55 log
CFU/g 1 the control lo 3.08 fog CTFU/g in 5% and least in 1% 421 log CFU/g. In addition, fung
count in the sample was reduced [rom 4.52 log CFU/g (control) to 3.73 log CFU/g in 5% and least in



1% which was 4.32 log CFU/g. smoke-drying sharply reduced the total viable count {Table 1) but the
sample treated with 5% had TVC 5.37 log CFUW/g. The TV of smoked control samples was the
highest during storage and was completely covered by mold alter the 6™ weck; therefore, no further
merobial analysis was conducted. Similar to TV %, the coliform count was also high in the control.
Coliform count of the treated samples was <3.0 in the treated samples. This 15 similar to that reported
by Efivuvwevwere and Ajiboye (1996) and Virginia (2002). In the staphylococcus population, the
smoked sample treated with 4-5% citrie acid reduced the staphylococcus count 1o 0 and remamed 0
until the end of 8% week storage. The population of the Fung: reduced m all the treatments and al the
end of the 8-week storage time. The TVC of the 2-5%, treated samples were all about 5:10" CFU/p 1o
the 6™ week which 15 an m o a three-class attribute plan and signifies good quality, The control
however had TV higher than 5x10° CEFU/g m the second week and higher than the recommended
lmmt 7.0 log CFU/g (ICMSF, 1986) afler the 4™ week. In addition the coliform count already
cxceeded 10° even m the first week. This finding 15 of concern as a result of the associated public
health implications (ICMSF, 1986).

All treated smoked sample were negative for £ coli and Streprococeus sp The control
samples showed the following bacteria flora Bacillus coagulans, B. cereus, Klebsiclla ozanae
Protenus vulgaris, E. coli, Stuphviococeus aureus, and Streptococeus sp, while the fungt 1solated
mclude, dspergillus niger, 4. condidus, A. Slavus and A, nidilan while the smoked untreated catfish
sample (control) were dominated by the folloviing organisms B. coagulans, (about 70% of the
1solates) wlhile the remaining bemng 8. aurens. The treated sample showed the micrabial load in the
following pattem; 1, 2 and 3% citric acid treated samples contammed the lollowing 1solates £
coagidans, K. ozanae, 5. awrens, A. nmiger, A. nidulan, 4. candidus, A Slovees, wnd Peareilfium
verrucosum. But 4 and 5% citric acid contains the B, coagulans, K. ozanae, A, niger, A nidulan, and
I verrucosum. Moisture contents of the samples weere witlun 78.2 - 7949, and decreased sha 1y
aller the smoking process to 19.95-21 35 {fFg. 1) This decrease was due 10 loss ol water darine
smoking {Astedu of @l 1991). The quality of the smoked fish was evalvated muncdintely afi
smoking and after storage for 8" week on taste, Havour texture, appearance and overal] acceprainhin
he hsh flesh overall score was mven usimg a hedomie scale of 1- 5. Fish scoring * or lews bemy
regarded as unaceeptable. Table 2 summanzes the taste panel results where T oand 2™y were the maoat
acceptable. The control was not tasted smee 1t was covered with mould indicated by the asterisk (#%)

table 1: Microbial load of catfish treated with citrie actd (Logl0)

3 Microbial group  Control 1% 2% 3% 4% 5%
B4 Smoking TV Ba0Y 5T Sl T RaaF R sel T e
Afvar TV 5 -l - N S T S X 310"
2™ week VC 6047 441" 436%™ 4249  4p9f 31 H7¢
A s v B2 Sulgtl age® St dame | gpage
" gl VO T2k hsd SRR o mgav eumE o
L TV Mouldy 699% 671" 667" 6488  g26%
B4 smoking  Colitorm 4.60%  406° a00™ 3geo 380" 9E e
After Cohform cheT G T O G T
2% week Coliform 7 (LR 5 -
A Coliform L o L T T R Y AR
6" . Colilorm AT LEY 242t dmt i aag
Coltform Mouldy 334 200% 2735 3459 2530
B4 smoking  Staph. 55  AFM | uan® | Rdsr  age® 4
After Staph, FAT* 664 04D Oudid (ot 0.0°
2" week Stapl. a6 0.61% 057° 050" 00t 0.0
4= Staph. F32> . LagY. (a0t 1ozs pnd (0"
6o E Staph. Hc ol o L (Rl 0.0
el i Staph. Mouldy -250* 230" 1.83° 0" o0t
B/4 smoking  Fungi 4527 4557 456" 480%™ 462" 450"
After . Fung: BI1E L8O Tee™  LEat leY pert
2" week Fungi LS Tl . o . e A
AR S Funei & 2RI aget H9iE  agne fgpd
6 i Fungi 5.707 3R 34k 1.26" 2R 218"
L Fung| Madder 00 3RS BISTRC gREh oy

ad e d e 3 R L E ; : e £
M5 he means m the same rows with dilferent supersenpt are signihicantly different (pe 0.05).
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Table 2. Organoleptic attributes of catfish treated with citric acid.

- Tastc Flavour Texture Appearance Overall

- : =l | ST [0 L E acceptability
Control 40 43 4.6 4.7 46
Freshly smoked - 1% 4.0 4.7 43 4.8 4.8

2% 438 4.9 43 4.8 4.4
3% 37 3.8 4.1 3.6 3.7
4% 2.6 2.8 2.8 2.6 2.6
58 2.5 2.6 24 b2, 2.5
Control (8" wi) L = = bt Ll
& weelk old 1%% a0 42 4.0 4.3 4.0
2% 4.3 4.2 4.0 4.2 4.2
9% . 32 3.2 34 3.0 29
4% 22 24 24 2.2 2.8
5% 1.7 2.0 2.1 2.5 2.1

5= like much, 4 = like, 3 = ncither like nor dislike, 2 = Dislike and 1= dislike.

CONCLUSION AND RECOMMENDATIONS

Though, 5% concentration of citric acid showed the greatest reduction of TVC, fungi, and ever
staphylococeus population to 0 1 most of the treaunents however, organoleptic study has reveals the-
the samples treated with T and 2% citric acid are preferred by the consumers. In most of the variou

microbial count except Staphylococeus population, the output of 2% treatment is significant!:

different (P<0.05) [fom 1% treatment execpt n tung count at the eight week. Thus. 2% concentratio:

will be highly recommended. This 2% concentration was able keep the fish to ICMSF (1986) standa:.
of good quality 61l the 8" week without adversely affecting quality in terms of lipid oxidation, colom

microbal and nutritional quality for § weeks.
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DESIOGN AND CONSTRUCTION OQF 15M CORACLE FOR POND ACTIVITIES

IBRAHIM, A., ABUBAKAR, 8. & L.M. AYAOWE]
Federal College of Freshwater Fisheries Technology, PME 1500, New Bussa

ABSTRACT

A coracle 1.5m (1LOA) was designed and construeted using hardwood for the frame work and
plywood for the base and side covering. It is oval in shape and after construction its light
displacement was 24kg and with a dead weight (capacity) of 140kg (2 persons) with a cost estimate o!
N11, 500. When placed on water It floated at a draft of 4.2cm and casily maneuvered by propellng
with a paddie. The craft is characterized by light weight, portability, and ability to float at shallov
draft, hence could be used on shallow water body like ponds for aquaculture thereby increasing fish
production.

INTRODUCTION

A fishing boat/canoe can be deseribed as a floating plat-form used to transport the crew and
equipment during fishing operation (NRC 1988). Although well designed fishing boats with adequatc
m-built fish boxes are in use in developed countries, they are generally not available in developin
countrics like Nigeria, where fish when caught are thrown into canoe which range from primitive
row-boat or canoes made of floating wood to dugout canoes, which in most case are not mechamzed
The mportance of water-borne craft in fishing activilies cannot be over emphasized. Without .
boat/canoe the fisherman is restnicted to fishing along the shore hence reduced effective fishing (NR(
1988). One effective craft for shallow water bodies is the coracle. A coracle is a boat made of slan
covered wicker work. It 15 @ water-bome craft made in a basket form covered with hide or cloth.
coracle typically seems to be 0.9-1.2m wide, 1.2-1.8m long. Viewed from above, the shape of the
coracle varies: some are round, some oval, some quite square with almost a {lat transom, some witl
sharp bows (Stanley 2003).

In Britain coracle was derived from the bitumen-coated guffa of Irag and the skin-covere
coracles of India and Tibet. The coracle is an extremely shallow draft craft which floats on the wate
like a cork. As a result; it is particularly well suited for catching Salmon in the shallow, rock-strew:
rivers of Ireland and the border country between Wales and England (Richard, 2008). Coracles ar
efficient for shallow water bodies and water bodies that are not turbulent and they are also paddled o
more correctly sculled not to the stem but rather forward the bow using a figure eight stroke paddlim-
{0 one side as one does a canoe (Stanley, 2003). in removing some aquatic weeds in large ponds an
reservolrs it is more convenient using a craft rather than gomg into the water directly, especially thos
who can not swim can carry therr activities on the water body ctfectively with the md of a fishin
cratt.

The coracle 15 portable and casy to handle by a smgle fisherman or larmer and over the yea:
it hias been modilicd m such that 1t could carry three persons and as long as 1.7m. Made of plywoo
and other synthetic materizls used for construetion of boats 1hat are more durable, more sophisticate:
heautiful and portable that can be carried about casily (Stanley, 1991). The objectives of this stud
are o

1. Produce a cheap eraft that could be used effectively on a shallow water body,
1. Tnhenee pond activites, thereby ensuring inereasing fish production through aquaculiure.
3. Boost the utilization ol ponds for recreational activities.

AMATERIALS ANT MIETEIOR

The matenals used for the design meludes: drawing boand, drawing paper, cello tape, craser, my!

rule, and an HIB peneil. The followmy matertals were used for the construction: Hard wood, plywoo
fastening elue, wire nail, sanding dise and pamts while power tools, machines and basic carpent
tools such as planning machine, jig saw, harmer, saw and cramp were used lor the construction wor
A free hand sketeh of the coracle was drawn on a sheet of  paper. After which drawing mstrume:
were used to draw the coracle to seale (1:7.5) A sheet of paper was fastened to a drawmg board usn
cello tape, on the paper the margm lines were diawn and the water lime and centre-lines we

established using 1B pencil. The Im hardwood formed the thwart (seat) of the coracle and 11 sers
as its width, This desien 1s not m line with the design guidelmes of Chapelle (1956). A 25

30mm thuek hardwood was cut to Tm in length and plammed for smootimess. Then a S0mm x 50uuy
3 6m hardwood was eut to 1,5m in length using hand rip saw. The 1.5m hardwood being the length



the coracle was connected temporarily to the thwart by nailing together in a cross section. The 50mm
x 50mm hardwood was cut into sizes and planned to reduce the thickness and made the laths flexible
for effective bending. Two hardwood laths were wrapped around the ends of the thwart and the
lengthwise batten. This was the first, innermost layer of the gunwale. The laths were cut to such
lengths, that the ends land on the ends of the seat, 5

The ends of the laths were glued and nailed into the ends of the seat. The seat and gunwale
were upside down. When tumed right side up the top of the seat flushed with the top of the gunwale.
A second layer of lath was wrapped on the first layer, glued to previous layer; the ends of the laths
were nailed to the ends of the seats agam. Afier the glue has hardened, the gunwale keeps its shape
and the lengthwise batten was removed. Two laths were used because one could not give a firm
framework and 1f a thicker one was used it would not allow bending. So the frame was held together
using G-cramps and it was left on the floor for 24 hours to cure. This is in line with plywood coracle
building according to Richard (2008). The floor was marked out on the 15mm thick plywood using
the formed frame work. It was then cut out using a jig saw; then, the base was properly faired using
spoke shave and smooth planner. A S0mm thick hard wood was cut into small blocks, then secured
round the edges of the prepared floor with glue and nailed. A 50mm hard wood was alse cut into 3
pieces of 32cm each and used as the supporling frame work for the thwart, one at the middle and two
at the sides in series. The frame was then fixed to the base directly on the 50mm x S0mm hard wood,
32cm in height which was secured to the base vertically. To be able to sheet the coracle round, Smm
plywood was placed against the framework then marked and cut out according to its shape. The cut
out sheet was used to cover the side round securing with proper application of good quality glue for
water tightness. (ilue was applied {o the outer surface of the plywood and the second layer of plywood
was secured round. The need for a double layer was to achieve the required thickness as it was
difficult to bend 2 single thick layer. After this the entire body of the coracle was faired by planning
and sanding. The final step was the painting: first, a coat of primer paint was applied to both the inside
and outside of the coracle and allowed to dry, then the craft was coated with two layers of red oxide
paimt and allowed to dry. The canoe was conveyed froni the College boat building workshop to one of
the College ponds for testing. It was gently placed on water then allowed to float empty, while being
observed for leakage, stability, and draft. The capacity was then tested for by allowing one person at a
time, until it carried the maximum weight it could carry.

RESULTS AND DISCUSSION

The design sketch (scale drawing) of the coracle obtained from the free-hand sketch is shown in
Figure:1 Table 1 shows the specifications of the design obtained from the scale drawing. The steps
followed in the construction of the coracle are presented in Plates 1 to 4. Table 2 shows the scanthing
matenals and cost of construction which is within the cost range of local canoes based on NIFFR
(2002). When the canoe cmply was placed on water, it floated at a shallow drafi of 4.5 cm with stahle
equilibrium where as the draft was 9em and 14em while carrying one and two persons respectively
During construction there was problem of coverng the sides of the crafl round with the plywood. 1|
was not easy aclieving thns because bending the plywood to the round shape was difficult. 'The cost
estimate of constructing the coracle ( 211, 500) This is an indication that the coracle will be
affordable to an average fish farmer. The stability of the coracle [rom the result showed that the erait
can carry two persons conveniently, However the craft camed three persons but the stabality on waler
was poor. The weight of the coracle (24kg) shows that a single person can carry it convenenlly henes
il 15 portable.

Table 1: bpecifications of the cagoe

Length overall (LOA) L.5m

Breadih overall (BOA) 1.0m

Houlded depth .32m

Draft 4 2emy

Light displacement 24ke
[hsplacement Lidlea
Dieadwerght (capacity) 140ke (2 persons)

Seale LTS



Table 2: Scantling sizes and cost estimate
L Materiall  Size  Quantity Unit_ Amount (M)
Plyweod 15mm | sht 2,800.00
Plywood Smm 1 sht 2,000.00
Hardwouod 25x25mm 1 No 60000
Hardwood 50x50num o No 400.00
Serew 25mm 2 pkt 250.00
i Wire nail Assorted 2 b 300.00
(ilue Ll 4 kg 100000
Primer paint gal (15 eal 250000
(rloss pamt 4] ) I 20000
Expected Tabour cost ) 3.000.00
[otal cost = N11,500.00]
1.5m :
i — i

———-_.___; =5 ; in

) 1.0m 3
__’-"'"‘f!’

S EE—

Plan view
Figure 1: Design sketch of the coracle

Side view

i

Plate 3: The Main Framework Plate 4: Completed coracle placed on water.
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g ESTRACT
study on contribution of mformation channels to adoption of aquaculture technologies was carried
out m Baga arca of Kukawa Local Government Area of Bomo State. A total of 144 respondents were
sampled with questionnaire in 2008 to generate data which was analyzed with descriptive statistical
ols. Contact methods constitute the dominant sources of information to fish farmers while mass
inethods are grossly under utilized. Extension agents and State ADP championed information
dissennunation o respondents to attain 67.8% adoption. However, information were found to be less
tieetive 1o meet fish farmers need for high productivity, thus creating doubt on reliability and
wuraey of mfvrmation, By implication, both fish farmers and EAs need training to improve their
knowledee on aquaculture technologies. It entails strengthening linkase between fisheries research
l-w ciiension for active participation in MTRM and FNT for easy access to information and practical
e T dee This should be supported by publicprivate partnership for promotion and sponsorship of
agquar ulture technologies in the mass media with other 10Ts like tape, VO, VIIS, GSM for eflcchive
lm-: o and serviee delivery to fish farmers.

INTEOPRUOTHON

gl nd dechine in capture fisheries has put presswe i {ish farming as an alternative to mevt

[' tore o teh demand. Intensilication of aquaculture practice 15 associated with Progress m
e ciheient extension delivery and economic benefit to operators mostly in Asian countries

|11-.t

t:h farming, This 15 an indication that cffective agricultural extension service delivery
dqua ton o agriculiural development of any country. According to Asibaka (2008),
pattsine s of agnicultural mformation and practices are central roles of agricultural extension.
! wn cvres that proven technologies are dissemminated to fish farmers for adoption in
luml wion precess, kong (2003) defined technology as ways of applying scientific and organized
nowledge to practical task (in this case fish farming). Dissemination of proven technologies is a
communication process of sharing and distributing information to target audience to bridge 2ap m
amowledge and bring change in attitude and skill of the end users. Tlis was established by Taiukdar
I1 nd Sontaky (2605) where extension participation correlated with adoption of technolos mies in fish
culture practice among fish farmers in India. Also Ahmed ¢t al (1995) found that inlensive
nlonmation dissenmmation and training on technologies have positive effeet on adoption rate of
Fu;u_lmullurv lechnologes. bxtension delivery depends on mastery ol information process and
leehmeal competency on the subject matter {or effective transler of technology to fish {armers Tor
appheation. In support of this, Ogunwale (2004) opined that for agricultural extenston agents to fulfill
their roles and tasks, they must have adequate technical knowledge to solve fanners’ problems, have
acetrate mionnation and supported with traiming. Henee, emerging view of extension is nat that of
serviee delivery or systeny, but of knowledge and information support function for adoption of
wmovations to improve standard of living of peopi=.

Eflorts o mercase fish production from aquacullure lead to packaging of material and non-
muterial technology n 12 extension guide series by the National Institute for Freshwater Fisheries
Research (NIFFR) and disseminated to farmers through the Stale Agricultural Development
Programuines (ADPs). In spite of this effort, fish production through aquaculture has not been proven
to reverse the trend in high lish food importation, which is now Nigeria’s main source of fish supply.
In addition 15 reported fall m agriculture technologies levels of adopiion and scanty smdies m
aquaculiure adoption. Based on this, the study aims at determining level aquaculture adoption among
{rsh farmers in : aga area of Kukawa Local Governmeni Area of Bomo State.

METHODOLOGY

ihs study was conducted in 12 villages namely, Dogon-chukwu, Dumba, Fulkime Ksngsrwa,
Maday:, Tambun Barbanim, Tumbun Gini, Tumbun Mata, Tumbun Rago, Tumbun Shame. Tumbun
Yash, Yobe, aloug the Lake Chad basin of Baga area of Kukawa Local Governmment Ares o Boro

Siate. To the absence ol data on sample population, the researchers ; uhmpmwm.'rfm



CONCLUSION AND RECOMMENDATIONS
From the results it could be deduced that the coracle, having light weight, shallow draft an.
equilibrium, 15 adequate for use on shallow water-body; henee it can be used as pleasure boat
other activities on calm water bodies. This technology is recommended for aquaculture
which include: removal of unwanted floating objects, aeration of oxygen depleted pon
collection of water samples for water quality assessments, feeding of expenimental hsh n -
ete.
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from Eboh (1998) to determme sample size. With this method, 12 fish farmers were randomly chosen
from cach of the selected villages to get a sample size of 144 respondents for the study.
Luestionnaires were distributed to fish farmers to generate data for the study in the months of July 1o
September, 2008, Data collected were analysed with pereentages and frequency counts.

RESULTS AND DISCUSSION

bntres in Table one relates 1o the adoption behaviour of respondents on the 15 technologies unde
mvestigalion. Majorities ol the fish farmers (50.1) claim to have aceepted the technologies whercas
49.9% are yet 1o adopt. Lkong {2003) attibuted acceptanee and rejection of mnovation by farmers to
incompatible experiences. While Oladele (2005) established extension contacts as the foremost factos
leading to discontinuance use of technology by fanmers. Low awareness and interest on technologies
15 & s1gn of passive and weak information dissemination duc 1o low promotion of technologies. Out ot
15 technologies examined, level of usage was relatively high whereas 4 recorded low usapes among
the [ish [armers. Technologies withy low acceptanee meludes pond site selection, practice of poly

cullure, stocking density/rate and access to improve fish seed from hatchery. These technologies have
SCII0US consequences on fish growth. Productivity and economic benefit denived by the fish farmers.
Implication of finding on adoption behaviour suggests that fish fammers need traming and promotion
for awareness creation 1o motivate interest and nciease levels of technologies usage/adoption m the
state. This 1s a challenge to both Local and State government on proper funding of fishery aquaculture
as public goods to benefit the people.

Tablel. Adoption behaviour of fish farmers. Table  2;  Information  Sources Adoption
Technologmes : -
Adoption behaviour i Information Sources Yo
Nuot aware g Friends 3.3
Heard but never use 25.4 Lixtension agenis 44 1
Rejected after use 36 Farmers’ meeting 218
Still usmg technology 0.1 Extension punde ot
Seminar 255
Newspapers [
Radio 0.7
Television 0.1
Table 3; Agencies used as Information Table 4; Multiple Eesponse on Effectiveness
Sources of Information.
Agencies Yo Effectivencss %o
NGOs 153 Timely contact 1.4
State fishery Dept. 17.4 Adequate cantent 12.4
Research Institute (.5 Z Clanty of messape 13.0
ADP 406 Not Lffective 62.3
No contact with agency  25.2 Agimregate effectiveness 377

Lable 2 mdicates that contact methods of commumeation (98.2%) are popular sources of information
sharmg and distribution, while mass methods (1.8%) are grossly under utilized to reach out to (1)
farmers. Fjembi et al (2006) agreed with the fact that the use of face to face methods to recerve
information by farmers was high compared to mass methods, The popular sources of mformation to
the respondents are extension agents (44.9), seminars by NGOs (25.5%) and association of fish
farmers (21.8%) whereas radio and television were least used to receive miormation on extension
technologies. Studies by Ajayi (2003) agreed on the use of extension agents and farmers meetine .
mformation sources. On low use of mass methods, Ifejika et al (2007) and Odika and Criscent (2008)
attributed 1t to low content of agriculture and fishery in mass media programmes. It can be said that
undenutilization of mass methods to disseminate mformation is responsible for awareness of
aquaculture technologies and to large extent slow growth and development m the country. By
implication, extension agents require training for reliable and accurate technology transfer to fiuh
farmers. It entails strengthening research-extension linkage for active participation in MTRM and
ENT meeting supported by public-private partnership for promotion and sponsorshuip of agquaculiure
technologies in the mass media.



Data on table threc shows agencies mvolved in the dissemination of aquaculture technologies 1o
respondents in the study area. The state ADP (40.6%) is foremost in advancement of aquaculture 1o
fish farmers. This is followed by litile contribution from State Fisheries dept. (17.4%), NGOs (15.3%)
and Research Institution (0.5%). The result on ADP is in line with Makun (1992) who opined that
cffective link for technology transfer would not be complete without the exiension service component.
This contention is cvident in the T & V system and the unified system of the Agricultural
Development Projects (ADP). In this system the village extension Agents (VEAs) are the last link
between the researchers and the fishermen and as such much emphasis is placed on them since they
are the small scale farmers” primary source of information on innovations (Goran. 1983). This goes {o
affmm the basically commumicative nature of the extension agent’s work. Consequently, effcetive
communication coupled with a stated knowledge of the technical information he s supposed to
transmit are vital mgredients for his success in the ficld. Uffective Communication in this case 1s
connected with effective comprehension of research mformation by the agent, as well as the level of
his ability to 1mpart the knowledge without the introduction of spurtous miormation or loss of vital
mformation. Difference observed on contribution of fisheries research is attributed to distance and
non participation i monthly technolopy review meeting (MTRM) and forth nightly training (FN'T)
meeting m the State. NGOs are emerging private exiension providers that should be mainstreamed
and maximize to reach out to rural fish farmers. The projects established by NGO in some of the
selected villages spoke for themselves that NGOs supports aquaculiure development through
extension services. Claim by 24.1% of the-respondents on no access to agencies is an indication of
weak extension contact and inadequate coverage linked to shortage of agricultural extension personnel
particunlarly in fishery.

Response in table four is on effectiveness of information channels, which is measured by
adequate content, timely contact and clarity of message 15 in agreement with Anderson and Feder
(2004). The aggregate cffectiveness of information is low with 37.7% response whereas vast majority
(62.3%) claims meffective of information to meet their need. Effectivencss of mformation o fish
farmers 1s weak in terms of timely contact (11.9%), adequate content (12.4%) and clarity of message
(13.0%). The result validates Agvwu and Chah (2607) verdiet that high ratio of extension agents will
obviously affect effectiveness and efficiency of extension delivery through village extension agents.
Conventional mass methods of television, radio. should be supported with video compact disk (VCD),
tape recorders, (:5M, SMS and VIS for wide reach and coverage.

The slow pace of aquaculture development has linkage with mformation dissemmation to
support adoption of technologies. The extension agents and the State ADP’s contributions are
weakened by ineffectiveness of information to satisfy fish farmers need. It entails adequate traimng of
extension personnel, information packaging in modem ICTs and collaboration with fishery research
Institutes to bridge the gap i knowledee, Hence, Local, State and private partnership advocacy are
needed for financial support to achieve this task and boost fish farming in the state.
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ATTITUDE OF FISHERTOLKS T( YWARDS ADOPTION OF EXTENSION ACTIVIC
IN LOWER KAINJI LAKE BASIN

BAKO, W.S. & BALLA, G.DML
Federat College of Freshwater Fisheries Technology, New Bussa

ABSTRACT

This study examined the attitude of fishermen towards extension activities in the lower Kax
Basin, Niger State. Simple random sampling technique was used to sclect five fishing villas:
which 100 fishermen were drawn for the study. Structured questionnaire was developed m lir:
{he objectives to obtain information from respondents. Data collected were analyzed using fre:
and % counts. Majority (52%) of the fishermen was in their prime age and 57% had cotnp.
formal cducation or the other. It also indicated that 67% had =20 years experience in fishing =.
40% use gill nets that gave 95% of respondents fishing gear mainienance job. About
respondents reported iregular extension visits though 72% perceived extension service to ©
and that information on fisheries were obtained from the research institute (57%) which enba-
income of 65% of the fisherfolks. Recommendations were made on how to cnhance &
delivery and adoption in the lake.

INTRODUCTION

Fish 15 a vital source of protein in the diet of most Nigerians. Fish also contams a number o T
andd vitamins, which are valuable componenis of human dietary requirement and animal fc
Fisheries provide gamlul employment for many Nigerians. Apart [rom employment n dired:
many Nipenans earm their living {rom through processing, preservation and marketing while
engaged in fishenes resea ch project (Oladoja, 2005). Fisheries developmeni programme o.
levels of government in the past tailed to make desired impact on the fish production becau
design and implementation Jacked adequate research and extension (World Bank, 1980). In :
extension in fisheries, they were concentrated in captured fisheries (Gaffar, 1990). Acco:
National Agricultural Extension Research Liaison Service (NAERLS, 1995) prospect for ©
extension development became brighter since the advent of the nationwide adopted traimmng =
extension system of the states. Agricultural development programmmes institutional set up m =
extension include; the NAERLS, Ahlmadu Bello University, Zaria which has the mand.
dissemination, research findings from research mstitutes through print and eleetronic med::
whole country and Project (‘oordinating Unit (PCU) which supervises the state ADP @
responsible fur grassroots extension delivery. The appraisal of fisherfolks attitudes towards
activities is unportant because extension services use education principles o enhance the capc
fisherfolks to enable them deal successfully with their problems. The main aim of [isheries ¢
is to help farmers who receive the service to increase imcomes derived from vartous fishing av
by increasmg yield, reducing cost, improving exploitations of available resources and desizr
better mix of products (Keynan ef al, 1997).

RESULTS AND DISCUSSION

On age, 52% of the respondents bave their age range between 21 and 30 years, while 27% fcll
31-40 years, 15% accounted for the age group greater than 2years while 6% were within ©.
range of 41 — 50 years. This implies that, majority of the fishermen are in their productive age -
it is cxpected of them to have high productivity. Also, 359, of the respondents have K
education, 57% have primary education while only 8% have secondary education. This mplie
majority of the fishermen can read and write in English and/or Arabic, hence can decode -
extension information in either languages. This supports Oladipe (1999) that in addition
education is an important factor in accessing productive resources. Analyses of fishing expc:
revealed that majority of the respondents (67%) possess 2 fishing experience beyond 20 years
239, of the fishermen had fishing experience between 11 19 years, Table 1 above shows the v
sources by which fishermen obtained their fisnerics information. The study revealed that
obtained fisheries from the research institute, while 259, obtained from the ADP and 18% from
sources varying from “Sarkin ruwa™ and colleagues, Table 2 shows how often the respondents ¢
information from extension agents. 72% of the respondents indicated that information on extc:
services were received yearly, 10% quarterly, 6% monthly while 12% never receive any ViS1%.
from extension officers. The table alsv shows that none of the respondents receive mformatie:
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extension services weekly. This implies that the rate at which mformation is received atfects
assimilation and henece adoption of innovation. .

Table 1: Distribution of Respondents based on source of fisheries information.

_Source -I"reque_*r}é}' %o
ADP 25 25
Research Institute 57 57
N
{Others 18 18
Total 100 100

Table 2: Distribution of respondents based on extension agents’ visits.

_Rate L Frequency %
Weekly -
Monthly G 6
{Juarterly 10 10
Yearly 72 72
Never receive visit 12 12_.
Total 1o 100

Table 3 shows that majority of the respondents (64%) had extension services provided as being
inadequate while only 23% saw extension services provided as bemng adequate and 13% saw the
services of extension as being moderate, From the result obtained, this implies that cxtension service
delivery 1s grossly madequate in the study arca. Table 4 shows the perception of respondent to
extension service. Many respondents (72%) saw extension service 10 be useful, while 16% were not
satisfied with the extension delivery and also 12% arc of the opinion that extension service 15 not
useful, The implication of this is that an increase n {he extension delivery and numerical strength of
agents can increase the level of acceptability and hence the adoption of mnovations transferred to the

target population.

Table 3 Distribution of respondents’ reactions to adequacy of fisheries extension service.

'_iﬁear.timl 'Freq,u_fm-:_:y __*_:f-a.'
Adequate 23 23
Moderate 13 13
: _Inaden_lua_te_ 64 64
J'mal 100 1‘{]_(_1_

Tahle 4: Perception of Respondents to Extension Services.

s

Perception [Frequencyl Vo

Not useful 12 12

Useful T2 72
Very usefu 16 16
Total 100 1100

With respect to mmpact of extension service on fishing activities, Table 5 revealed that 65% of the
respondents perceived extension services have increased their income level, 7% indicated it enhanced
their method of fish processing while 10% opined that it has increase their use of improved
technology in fishing. This 1s indicative of enhanced extension delivery system for the socio-
economic improvement of the fishimg communities. Fable 6 shows the distribution of respondents as

hi



regards to specific extension service they receive from extension agents. It could be observed from:
table that majority of the respondents (95%) bencfited from service as regards to 1mpr
maintenance of fishing gear and craft, while 78% on the use of approprniate fishing mesh and 10°
preventing insecl pest menace.

T able 5: Ihstinibunon of Respondents on mpact of exiension on hdming adivities,

Impact [requencyl®s
Enhanced Income 65 65
Enhanced fish processing 7 7
fincreased used of improved technolog 10 10
Mo tmpact 18 18
T'otal 100 o0

Table 6: Distribution of Respondents Access to Extension Service on use of innovation.

Activities Frequency %
Improved maintenance ol [ishing gear/cratt. 95 95
Iygienic handling of freshly caught fish. 20 20
Use of appropriate fishing mesh size 78 T8
Improved fish smoking kiln 12 12
Preventing inscet pest menace 10 10
Total : y 215 213

CONCLUSION AN RECOMMENDATIONS

The study exammned the attitude of fishermen in the fishimg commumnities along the Lake I
Miger State towards technology transter system.bishermen only had access to extension
provided by the research mstitute which was erratic hence they are of the opinion that e
delivery m the study-area 15 grossly inadequate. Though, some of the anglers were of the opir:
extension activities are useful as 1t enhanced catch, qualitative processed fish, good storage
and income. The study also revealed that only NIFEFR extension agents were seemingly actn
study area. It was observed that iregular contact poor delivery and inadequate personnel res
for technical ignorance, poor assimilation and hence Jow adoption and impact of extension
system in lower Kamngt Lake Basin. Based on the {indings the follewing recommendations wer:
Fishermen should be given adequate awareness so that they will not find it difficult to unc:
extension service when brought to them.There 15 need for regular visit (that is fortniz™
extension agents to the fishermen in other to train and dissenmnate information on new
techniques because the rate at which information is receive affect adoption and assimilation =
state and local governments should provide other source of extension service such as Agr:
Development Programme should be casily and readily available for fishermen. This will
merease n the rate of extension service in the study area.
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COLLECTION AND MATURATION OF BROODSTO( ‘K OF
THE BLACK TIGER SHRIMP, Penaeus monodon

AYINLA, O.A,, ANYANWU, P.E., SOLARIN, B.B., HAMZAT, B, EBONWU, B.L,
IHIMEKPEN, F.A., AYAOBU-COOKEY, LK., MATANML M.A. AF( JLABL E.S.,
ADELEKE, T.A., OLALUWOYE, L.B., D.A. BOLAJI & M.R. AJLiO
Nigerian Institute for Oceanography and Marine Research, PMB 12729, Lagos

ABSTRACT

Forty (40) broodstock of the black tiger shrimp, Penaeus. monodon, comprising of 16 males and 24
females were collected between November and December 2008 from three Nigerian Fishmgp
Compames namely Karflex Fisheries Nigenia Limited, Honeywell Fisheries and ORC Nigeria
Limited. The body weight ranged from 72.5 to 300g, total length from 24.0-34.0 em and carapace
length from 8.0-24.5¢cm. Abdominal length ranged from 10.3 - 16.0 cm, and telson length from 3.0-
5.7em. The stages of ovarian development ranged between 0 and 3.5 while the percentage of sperm
carried by the females ranged from 0 to 100%. The broodstock were stocked in the maturation tanks
n the Nigerian Institute for Oceanography and Marine Research shrimp hatchery and fed on squid to
enhance gonadal development and maturation. Spawnmg of P. monodon was successiully carried out
three times with an estimated production of one to two million naupli at each spawning. Three
hundred and twenty (320) post larvae (PL30) were stocked in concrete tanks for broodstock
development. The post larvae have presently attamed Juvemle stage with average body weight of
16.01g. The avalability of broodstock of P. monodon m Nigeman coastal waters will ensure
successful hatchery production of post larvae for stocking ol ponds leading to the development of
shrimp farming.

INTRODUCTTION

Shrimp s the world’s most important seafood commodity accounting for about 19 % of international
trade in value terms. World shrimp production from {isheries and aquaculture has soared over the past
20} years to reach 4.65 million metric tonnes in 2003. Capture fisheries account for 3 million tonnes
and are unlikely to increase, while aquaculture has seen a 10% per annum increase over the last
decade (Banks, 2002). The family of Penacid shrimps consists of approximately 110 species, ten of
which are important for commercial culture. ‘They occur naturally m the Indo-West-Pacific TegLon,
ranging from the eastern coast of Africa, the Arabian Peninsula, as far as South-Fast Asia, and the Sea
of Japan. They also occur in eastern Australia, and a small number have colonized the Mednterranean
Sta via the Suez Canal (FAO, 2002). Further invasive pepulations have become established n
[Tawan and the Atlantic coast of the USA (Florida, Georgia and South Carolina). P. monodon 15 now
avatlable i Nigenan coastal waters and adapted to the environment (Ebonwu et al, 2007). Juveniles
ol P monodon occupy shallow estuarine waters sporadically entering rivers, while adults may be
[ound m deeper waters up to 110 m especially over mud or sand bottoms (Grey el al_, [953).

The Penaeus species are shrimps that belong to the order of decapods (10 legs), which also
mcludes the crabs, lobsters and crayfish. A main characteristic of the decapods is the fact that they
have an exoskeleton which is shed during molting to allow further growth. The Black Tiger shrimp
Penaeus monodon (Fabricius) 1s one of the most commercially important aquaculture shrimp species
with production increasing from less than 1 000 tonnes in 1986 to 163, 000 tonnes in 1992
{Rosenberrv, 1998). It tolerates wider salinity fluctuation, lends itself to domestication and has a well-
estabhished foreign market. The global annual average merease of farmed shrimp production rose (o
LO87,111 tonnes in 2001 and valued at US $880,068,900 (FAO 2002). The Tiger shrimp ranked 20"
by weight m terms of global aquaculture production by species and 1% by value (FAO. 1998 L P
monodon 15 now estimated to account for 10% of the trawl caught shrimp in the Gulf of pumea (West
Alnica), even though 1t has only & recent introduction 1o the regon. P. monodon 15 the largest of the
penaeld species reacing 330 mm or more m body length, and exhibits the lighest prowth rate (Lee
and Wickins, 1992) and suitable for mtensive culture systems (Lightner, 1983; Johnson, 1989).
Avatlabihty of broodstock of P. menodon lor production of post larvae is a key factor in the
development of shrimp [anmmg 1n any country. Fqually, the mode of collection and handling of the
shrimp during trawling operations 1s also entical to their survival, Hence, broodstock collection from
the wild is undertaken by trained scientists to munimize mortality and stress. This study investigated
the feasibility of collection of live specimens of broodstock of Tiger shrimp from Nigerian eoastal
waters and subsequent spawning for hatchery production of post larvae.



LIFE - CYCLE OF TIGER SHRIMP
. monodon are heterosexual animals with females altaining relatively larger size than m.
(Primavera, 1988). The males captured from the wild possess spermatozoa at 37 mm carapace leny’
(CL) or about 35 ¢ body weight (BW), and females at 47 mm CL or ahout 67.7¢ BW (Motoh, 1941
Ihe females are highly fecund releasing over 248.000 to §11.000 eggs/spawn (Aquacop, 197
Motoh, 1981). Therce are five stages in ovarian maturation: undeveloped, developing, nearly ripe; nip
and spent (Primavera, 1980). A ripe ovary is large and lobed. 11-15%) of BW, and at the widest pon-
0.5 the body wadth, alse n the abdommal body. Unripe gonads are thread-like, and only located in 1]
postertor body. A ripe gonad has a granular appearance and is gray-green. (Chen, 1990). The adu’
Spawn at sca. A mature male and recently molted female engage in a courting behavior, afier win
the male inserts sperm in the female sexual opening, the thelycum. The female can carry the sper
with her until she spawns the eggs or until she me Its. When the eggs are released from the body,
pass the sperm and are fertilized. Fenales usually spawn within hours of fertilization, mostly at nigl:
The floating eggs, 200-300 micron in diameter, drift with the sea currents and develop i
naupplit, This planktonic stage does not look like the adult shrimp; they are almost round in sha-
with featherlike arms protrading in all directions. P monodon has six nauplii stages followed 1.
zoea slages, 3 mysis stages and finally the post-larval stages. The postlarvae finally scttle on 1
substrate in a coastal area and start a benthic life. The Juveniles grow up near the coast, in mangro
areas or i more inland marshlands and estuaries. P monodon juveniles prefer seagrass and weed b
(Chen,1990). Hatching occurs 12-15 hours after fertilization. The larvae {nauplii) are [ree swimm:.
and resemble tiny aquatic spiders. This first stage in iarval development does not feed but lives on
yolk reserve and passes rapidly through six moults. The next larval stages (protozoca, mysis and e
post larvae (L)) remain planktonic for some time and are carried towards the shore by tidal curen
Protozoea, which have feathery appendages and elongated bodies, moult three times and 1
metamorphose into the mysis stage. Mysis which have segmented bodies, cyestalk and 1
characteristic of adult shrimp, also moult three times before metamorphosing mto PL with sine
characteristic to adult shrimp.
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Fig 1. Life- cycle of Shrimp

COLLECTION OF SHRIMP BROODSTOCK
Live broodstock of P. monodon were collected from three Fishing Companies namely Hone
Karflex and ORC as well as during NIOMR sea trips on - board F/T Susainah, one of fishing tre
belonging to Honeywell Fisheries Limited (Plate 1). Most of the samples of the Tiger shrimp
caught and collected m the night at depths of 10m, 20m, and 30m (Fig. 1). Activities perfi-
during the sca trip included:;

# Trawhng for fish, shrimps and other inverichrates,

#  Sampling for Benthos / Plankton,

»  Water and sediment physico-chemistry,



> Microbiologica] sampling, other tasks are
»  Collection of live samples of Peaneys mongdon,
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Fig. 1 Stations trawled for Broodstock collections

Three plastic contaigers were used for the broodstock collection and were equipped with either
electnic or battery operated acrators to keep the water constantly aerated on hoard and duning
fransportation to NIOMR Shrimp hatchery (Kungvankij et al., 1985). The boat Operateed on side traw]
and each time the Captain launched the net i water, the boat will steam for thirty to forty nunutes
from one station to another before the nets are haulled up (Kungvankij et al., 1985). As soon a5 the net
was hauled up, the caches are immediately released on the deck afier pulling out the rope that ¢loses
the cod-end of the traw] net. All the catches were discharged on the deck and broodstock ol
P monadon were quickly picked, examined angd put i fresh, clean. and aerated scawater, Dye 1 the
long duration of the rip, hive broodstock could not be collected and kept in caplivity on board for g
very long time; therefore, all the samples collected in the first three days of the trip were not kept
alive, [Towever, morphormetne characteristics ie. totgl length, carapace length, abdominal tength and
telson length of desd samples were taken and slages  of ovarian development deternuned,
Immediately the vessel landed at the Kinlin Jetty, the containers were discharped and quickly
transferred to awalting truck for final transportation to NIOMR hatchery. The body weights of
broodstock of p. monodon collected from three fishing companies namely Karflex Fisheries Nigeria
Limited, Honeywel] Fisheries and ORC Nigeria Limited and stocked in the maturation tanks in the
shrimp hatchery ranged from 72.5 10 300¢ (Plate 9). The total length (T1)) ranged from 24.0-34.0 o,
Carpace length (CAL) 8.0-24.5cm, abdominal length (ADL) 10.3-16.0 em, and Telson length (TEL)
3.0-5.7em. Forty live specimens were collected comprising of 16 males and 24 females. The stage of
egg development ranged between 0 and 3.5 9% while the percentage of Sperm carmed by the females
ranged from 0 to 50°,

SCREENING OF BROK IDSTOCK

Quarantine procedures were carried out before the breeders are mtroduced mio the matwation tanks ip
preparation for spawnmg. Broodstock collecied ftom the wild wera serecned and quaranimed be fore
stockuig, Formalin (5%4) was used for disinfection before transter 1o the quarantine tanks. They were
held m isolaton until their health or disease status Was ascertamed. The breeders were later
tansterred to the maturation tanks for conditioning. Water quality parameters monitored m the
broodstock tanks during acclimatization and matwration showed that salinity ranged {rom 30 -32(
PPL pH 7.5-7.6, alkalinity 120-144ppm, ar femperature, 26.5-34.0 °C' ang waler temperature 282
30.7°C. Ammonia and nitrite levels ranged from 0-1 2 mg/l and 0-0. 1mgy1, respectively

MATURATION / EYE-STALK ABLATION
Broodstock caught from the wild but still immature were fed with fresh diets (squid meat) to hasten
maturation of their gonads. Hormones produced n the eyestall control the development of the Bonads
i shrimps.  Induction of maturation in the Tiger shrimp was by unilateral ahlnu of & the

or left eye of the female. Eye stalk ablation was carried out by cutting off !




with red-hot pincers  The process of eyestalk ablation initializes gonadal developmen:
begins. The ablated females were checked daily for their readiness to spawn.

SPAWNING AND LARVAL REARING

Gravid females m Stages 3 and above were seleeted from the maturation tanks and trans;
spawning tank. The eges were normally released at night and hatching occurred within 17
The spawning tanks were covered with black tarpaulin {Plate 8). Spawning of P.
successfully carried out three times with an estimated production of 1-2 million nau
spawnmg. The nauplit were transferred to the nursery tanks after hatching and after yoll.
they were fed with the micro alpae Skeletonema and Chactoceros from Thailand. The alo-
bloomed m the laboratory and then transferred to the outdoor tanks for mass culture. [ -
nauplit were also given to the larvae from the mysis slage. The first post larvae of |
produced i NIOMR shrimp hatchery weighed between 2.0 and 3.5g (Plate 9), The m
measurements showed that total length (TL) ranged from 3.5 - 6.5 em, carapace length ((
cm, abdominal length (ADL) 3.0-3.5 em while telson length (TEL) was 1.0. Three I
twenty (320) post larvae (PL3y) were stocked in concrete tanks for broodstock developmer
larvac have presently attained juvenile stage with average body weight of 16.01g,

CIHALLENGES

The major challenge encountered during this study was the high mortality rate of broodsto.
from the fishing companies due to handling stress and power outages., Also landing o
Specimens was another drawback. The collection of P. monodon breeders from the wild 15 _
practice in many countries that are just starting shritnp {arming. The broodstock are pre

territorial waters and gravid females and mature males are often landed. The major dems-
collection 15 that there is no genetic background information and pathogens may be transt:
the wild into the hatchery. Around Taiwan, the supply of P. monodon broodstock is betw

and November (Chen, 1990).. This period was found 1o be similar to the supply of the spec:
Migenan shonmp uawlers.

THE WAY FORWARD
Ihe avalability of broodstock of P. monodon in Nigerian territorial waters is a positive ind:
viable shtimp culture ndustry in Nigeria in the near future, Equally successtul hatchery pre
post larvae at NIOMR shrimp hatchery fis bold step towards development of shrimp
Nigeria. The thrust of future studies will centre on:

® Development of farm rased broodstock to avoid depletion of wild stocks.

e Istablishment of earthen pond culture systems.

*  Development of management protocels for broodstock production.

¢ Information dissemination to stakeholders on sustainable shrimp farming and o]
cenvironmiental issues,

»  Development of good quality local feeds for P. monodon broodstock.
s  Shrimp genctic research

e Development of disease management protocols in broodstock rearing.
L J

Levelopment of production certification procedures to meet the international cxport -
» Capacity building,

REFERENCES

Aquacop, 1980, Reared Broodstock of Penacus Monodon. Symp. Astal Aquaculture, Ju-
5. Marine Biological Association of India, Cochin, India

Beard, T.W. and JF. Wickins, 1980, Breeding of Penaeus monodon Fabricius n
rectreulation system. Aquaculture, 20: 79 89

Chanratchakool, P. 1993, Health Management in Shrimp Ponds. Aquatic Anmmal Health
Institute, Bangkok, Thailand. 111 pp.

Chen, (A, 1979. Prelimmary report on the Gonadal Development and Induced Breeding o
monodon Fabricius, M.S. Thesis.Institute of Ceeanography, National University Taipei,

Chen, H.P., 1977.Report on maturation of Penaeus monodon Fabricius in capiivily n
ablation and subsequent spawning and production of juveniles. Chin. Fish. Mon., 294: 3



Dras, NG, 5.M.M. Sarwar and MM, Parver, 1997, Water quality management duringe ponodal
maturation of Penaeus monodon Iabricius m a commercial hatchery at Cox's Bazar. Bangladesh
) Fool, 25: 65 70

Dore, L And C. Fnimodt. 1987, An Hlustrated Gude To Shoomp OF The World, Osprey Hooks,
Huntigton, NY, TLS.A, 229 Pp.

FAO 2007 Improving  Peneaus monodon hatchery practices.FAO Fishenies Technical paper.No
446,Rome, FAO. 100pp

Heales, 1. 5., H. G. Polzin And ID. L. Staples. 1955, Identification Of The Postlarvac Commercially
Important Penacus Species In Australia, Second Awstralian National Prawn Senunar, NPS2,
Cleveland, Australia, Pp. 41-46

Holthws, L. B. 1949, The Identity Of Penaeus Monodon Fabre. Koninklijke Nederlandsche Akadenue
Van Wetenschappen, Vol, Lil, No. 9, 1051-10%7,

Marte, C. L. 1980, The Food And Feeding Habitat Of Penacus Monodon Fabricins Collected From
Makato River, Aklan, Philippines {Decapoda, Natantia). Custaceana 38(3): 225-236,

Motoh, I1. 1981, Studies on the fisheries biology of the mant tiger prawn, Pencens monodon in the
Philippines. Technical Report, No. 7. Tighauan, lloilo: SEAFDEC Aquaculture Department, |28
Pp.

Motoh, 1. And P. Bun. 1981, ldentification Of Postlarvae Of The (renus Penaeus Appeanng In Shore
Waters. Researches On Crustacea 11: 3-11. J

NACA/TAO. 2001. Asia diagnostic guide to aquatic amimal diseases. FAO Fisheries Techmical Paper,
402/2. FAQ, Rome, Italv. 237 pp

Lo, IO, T.I.. Huang and K. Katsutam, 1969. A prelimmary report on artilicial propagation of
Penaeus monodon Fabricws, Jr. Comm. Rural Reconstr. Fish Ser., 8 67

Primavera, J. H. 1988, Maturation, Reproduction, and  Broostock Technology, Chapter Two. Pp. 37-
57 In: Biology And Culture Of Penacus Mionodon. Brackish water Aquaculture Information
system, Aquaculture Department, Southeast Asian Fishertes Development Center, Tighauan,
Noilo, Plulippines.

Qumnitio, E.,, D. de la Pena and F. Pascual, 1984, The use of substitute feeds in larval rearing of

Penaeus monodon. Paper presented in the Int. Conf. on Aquaculture, Feb.,1983, Brigham Young
Umiversity, Hawari

Santiago, A.C,, 1977, Successful spawning of cultured Penaens monodon Fabricius  after evestalk
ablation. Aquaculture, 11: 185 96

Solis, N. B, 1988, Biology and Ecology. Chapter One, Pp. 3-36. In: Biology And Culture Of Penacus
Monodon. Brackish water Aquaculture Information System, Aquaculture Department, Southeast
Astan Fishenes Development Center, Tigbauan, lolo, Philippines.

Suthep,P’. 2008, Handout for Tramees at the demonstration and traninig on culture of Black Tiger
Shrimp, P monodon.

Yano 1 (1993) Ultraintensive culture and maturation in captivity of Penaeid shrnimp. In CRC
Handbook of Marculture, 2nd Edition,Volume 1: Crustacean Aquaculture. McVey 1P {ed) CRC
Press, Boca Raton, pp 289-313

+

e 4 s a4



DESIGN AND CONSTRUCTION OF A SHRIMP HATCHERY FOR THE BREREE

OF THE BLACK TIGER SHRIMP, Percaus monodon
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ABSTRACT
A shrimp hatchery for the breeding of the black tiger shiimp, Penaeus monodon was cons

the Nigeria Institute for Oceanography and Marine Research in 2008 by the rcconstruct.

existing old shrimp hatchery. The new shrimp hatchery comprises of the following: water
water storage, broodstock maturation, spawning/incubation, nursery and micro-algae
design included the construction of a concrete sump for the collection and treatment of =
before disposal, in addition to an aeration unit equipped with root blower for adequate

dissolved oxygen. The reconstructed NIOMR shringp haichery has been successfully u:
production of post larvae, which are presently being reared to adult shrimp in concrete
successful completion of the shrimp hatchery and breeding of P. monodon has confirm

species can be spawned and reared to adult size in Nigena for local and export markets.

EINTRODUCTION

Generally, design is a process of applying engincering knowledge, skills and point of -
relations, structures, devices and processes according to some standards in order to perfr-
tasks. Designs of animal production systems are primarily determined according to the tas
production target, and level of financial input (Platon, 1978, Kato, 1980, Clyde, 1982 and .
1982, 1986) . The desizns usually take cognizance of the over-all efficiency ol the prodi::
in enhancing growth and survival of target species as well as good management protoc
and Fox, 1999). Two major hatchery systems are adopted worldwide for animal productio
in fisheries ie. small-tank hatchery and large-tank hatchery (Mock and Neal,
commercial operations adopt the large-tank systems and this may or may not 1
recirculation (Kungvankij et al, 1985 and Van-Wyk, 2001). The re-constructed NICY
hatchery is a small-tank hatchery targeting the propagation of P. monodon. The w-
capacity was estimated based on an approximate ratio between algae culture tanks and =
tanks. The design and reconstruction of NIOMR shrimp hatchery was based on the follo
parameters according to Suthep (2008).

Water Reservoir Tank $4%%
Larvae Tank 22%
Water Treatment Tank 14%%
Algae Tank 12%

Broodstock Maturation Tank %

Total Hatchery Holding Tank Capacity (Cy) = Py; BeP;
Where: Py — Production target of PL per year
R, — production target of PL per cycle
P, — production rate of PL per m’
PL — Post Larvae
Fstimation of NIOMR Hatchery Total Holding Tank Capacity was based on the follow:s

Production Target = 1.26 million PL per year

Production cycle per year =F

Duration per cycle = 40-45 days including tank preparation
Production rate of PL = 3000 PL/m’

?ata analysis

P, = 1.26 million PL

Ry=7

Production target per cycle = 180,000 PL
P, = 3000 PL/m’



Cr=1,260,000/21,000 - 60m’

Based on the tota] water volume of 60m” for the hatchery, the different components were caleylated as

follpws:

Water Reservoir Tank = 44% of 60m’ = 26,

Larvae Tank =22% of 60m’ = 13’
Water Treatment Tank = 14% of 60m® = g’

Algae Tank =12% of 60m’ = 71
Broodstock Maturatiog Tank = 8% of 60m* =5m’

MODIFICATION OF NIOMR OLp SHRIMP HATCHERY

Thg layout of a shrimp hatchery is a schematic design of the locations and the mtegration of varipus
facilities such as buildings, tanks, pump house, ajr supply systemn and powerhouse required for the
production system adopted, Other facilities included were, shrinmp laboratory, Piping of water ang
drainage canal, The layout of NIOMR hatchery is presented mn Fig, 1.
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Fig.1 LavouT of Niomp SHRIMP HATCHERY

The tollowing modifications were made for eftective runmng and operation of NIOMR old hatchery:

- Asbestos roof on the | Arvae and maturation tanks were replaced by transparent plastic roof of
25m’ This was to allow for 500 light and 50% darkness.
Larvae and Maturation tanks

Floors of the tanks were sloped for proper drainage, The drainage PIpes were increased from
7.5emt010.2¢m in diameter because of the large volume of waste water that will be discharged.

- Maturation and Spawning areas were partitioned with black polythene sheet for effective
temperature control and bio-security

= The chambers for harvesting post larvae were made bigger. Grooves for slotting of screens were
also constructed to make the harvesting of post larvae easier.
The PVC pipes supplying seawater to the hatchery were increased from 2.5¢cm to 5.0em I
diameter,

= The capacity of the Wasle water sump was increased from 6.0 ton to 9.0 m’ to accommodate large
volume of wastewater for treatment before evacuation.

- Hatchery Wall



Black polythene sheet was used to cover the outer surface of the wall to effectively control -
temperature mn the hatchery. Mosquite net was also used as lining on the wall to prevent entr
predators.

- Ihips o 50.0em” were constructed at the mam entrance of the hatchery and also infront of doo-
the indoor building. The dips were filled with disinfectant for biosecuity and sanitation of peo-
entering the hatchery.

[he construction work was closely supervised and monitored by NIOMR engineers, scientists -

FAO shrimp Ixpert from Thailand to ensure strict adherence to approved design. All the concr

tanks were cast and remforced with iron rods due to the sandy nature of the so0il. The shrimp hatch:

was finally commissioned in November 2008, P. monodon has been successfully spawned and ¢
larvae produced were stocked in conerete tanks for table shrimp and broodstock production. !
hatchery 15 located at NIOMR Jetty bordening the East-mole of the Lagos harbor.

NIOMR SHRIMP PRODUCTION UNITS

To pioneer the production of shrimp Pengeus monodom in Nigeria, Nigeria Institute
Oceanopraphy and Marine Research, Lagos reconstructed her old shrimp hatchery to a modem she -
hatchery for the spawning of the Africa black tuger shnimp P.monadon. The hatchery is made up o
lollowing units:

Water treatment units:This unit involved the sourcing and treatment of sea water. Sea water -
sourced from the bar beech using a 4 Hp diesel water pumping machine and six tonnes water tan)
Tlus umt 15 comprised of the followmg:

Sedimentation tank (15m’) - for settling of seawater before treatment.

Treatment tank (¥m’) — for sterilization and chlotination of water.

Plastic reservoir tanks — Two tanks of 7.5 m’ each for storage of treated water.

Maturation unit: This unit consisted of made up of 2 circular concrete tanks of 3m’each where b
stock from the wild or concrete tanks are acclimatized and kept until final stage of maturation.
Incubation unit: This is where gravid broodstocks are kept for spawning. It is comprised of 4 circt:
plastic tanks of 0.5 m’ cach.

Nursery unit: This 15 made up of 6 circular tanks of 3m” each for rearing of nauplii to post larvae
Micre- Algae unit: The umit 1s compnised of an indoor wet lab and 6 ontdoor plastic tanks of 1.5 -
cach for culture the micro-algac Skeletonema and Cheatoceros.  Micro-alzac are very vital
requirements for suecessful spawning and survival of shrimp larval stages.

Laboratory unit: This housed the ndoor algae production system. The lab was equipped with me
equipment for shrimp propagation (e.g Scope-photo microscope, computer, water distiller, Autocla-
relngerator, deep freezer, sensitive balance, cte) und chemicals.

Grow-out unit: This is made up of 2 concrete tanks of 10m® cubic meters each where post larvae -
raised to adult shrimp

Agration unit: The unit has 2 electrical air blowers piped to all the tanks for constant water acrat:
and increase in dissolved oxygen content for the sedimentation, treatment, algae, nursery, incubaty
maturation and erow-out tanks,

Waste water unit: Waste water from the ditferent units is drained into a concrete Sump of 5m'’ ¢
treated before evacunation.

Power supply unit: The unit bas two Skva generators for constant electricity supply.

OPERATION OF THE SHRIMP HATCHERY

Water Suppla

Sea water uscd :n NIOMR hatchery is drawn from the sea through the usc of the water tanker o
pumped it the sedunentation tank where the suspended solids are allowed 1o settle down, The
clearer wates o putnped mio @ treatment tank for treatment and chlorination. The treated water +
filtered and pumped into an overhead tank and supplied by gravity mto various tanks through o
pipes, Fresh water was sourced from a borehole.

Aeration

Aeration 15 essenlial durmg the entire larval rearmg process i maintaining sufficient dissol:
concentration in the water and ensuring even water temperature throughout the water column. Two .
blowers {3 hp, 1 hp) were interchanged daily to avoid over-heating. The blowers were conneeted o
main line comprising of 63mm PVC pipe, which were then reduced to 50, 32, 25 and 20mm mp
respectively m order to have good aeration in the entire hatchery and grow-out systems



Temperature regulation -

Temperature momitoring and regulation is an miportant acuvity m shrimp hatchery operations,
Optimum  temperature for culiuge of Pamonodon ranges from 20-32°C (Parado et 4], [996,)
Temperatures outside the above range for prolonged Periods can siress shrimp and reduce srowth, In
Penaerd shrimp, egps do not hatch at temperatures lower than 24°C, I arvae ustially srow and moly
faster at higher temperature (30°C) but do not grow well ang molting may be prolonged at lower
lemperature. Black polythene sheets were used to cover the ouside ol the hatchery wall 1o conserve
heat in the hatchery and contro] the temperatyre, Lransparent plastie rooting sheets were also mstalled
for penetration of sunlight.

FACILITY MAINTAINANCE

Shrimp production tacilities must he mamtained tp optimize the conditions for growth, survival and
health of the broodstock, larvae and pj » MIMimizing the risks of disease outbreaks. To prevent the
ransmussion of disease agents from one eyele to the next, the set of Standard Operating Procedures
(SOPs) that must be strictly adhered 1o should he drawn up for personnel including procedures fora

sanitary dry out afier each production cyele (FAO, 2007). Some of the safety and mamtenance
measures undertaken included

- Tanks and “quipment were thoroughly cleaned on a regular basis and disinfectod with lodine (2()-
Appm) betore and afier use Lo prevent disease ransmission between tanks and eyeles, Ihey were
later rinsed with abundant clean water to remove effect of iodine and they dried.

- Wearing of protective hand and nose gears while handling the chenmeals used for disinfection.
Regular inspection and serviemng of all essenial equipnwent such agy Eenerators, water pumps, air (

blowers and water [iltration equipment ete f.:;‘
- Uenerators were situated away from the air blowers to prevent drawing of awr from the ¢xhayst. éff"":
The hatchery design and installation of Pipes ensured that plumbing work mantamed a proper 2 },j;'?a
gradient for easy discharge of water by gravity to avoid stagnation of water in the Mpelines which & e
could be a major source of entry of pathogen mto the hatchery, r;;-:%ff&
Air and water pipelines were periodically checked for leakages and repaired i necessary., Tap U
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the media removed, washed and replaced after every cyele. The sand and other filters were by O
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EFFECTS OF PRESERVATIVES ON THE PROXIMATE AND SENSORY ANALYSIS
OF SMOKE-DRIED Clarias gariepinus DURING AMBIENT STORAGE

M.M. SALAUDEEN, G.R. AKANDE, O.R. OGUNTADE, 0.0. AFQLABI
A0, GLUSOLA & M.O. EZEKIEL
Nigerian Institute for Oceanography and Marine Research, Lagos

ABSTRACT
The effect of food prade chermcal and natural preservatives on the proximate and sensory analysis of
smoked catfish Clarias gariepinus during six weeks ambient storage were determined. Eleven pre
smoking treatments were applied: 25% sodium chloride (NaCl) and 1% ascorbic acid for 1h; 25%
NaC'l and 1% ascorbic acid for J0mins; 3% sodium lactate for 30mns; 3% scdium lactate and gmger
(Zingiber officinale) extract for 30mins; 5% sorbic acid for 30mins; 5% sorbic acid for 1h: 3%
sodiim lactate and Tetrapleura letraptera  extract for 30mins; 3% sodium lactate and Ethioman
pepper (Xvlopia aethiopica) extract for 30mins; Z. officinale extract for 30mins; X aethiopica extract
or 30mins and T. tetraptera extract for 30mins, The samples were smoked, cooled and packed for
alysis at (), 2, 4 and 6 weeks of ambient storage. The values of the proximate analysis ranged
‘ween 13.0-19.5%, 3.5-5.5%, 12.3-17.6% and 58.4-68.7% for moisture, ash, iipid and protein
wetively., There were no significant change of proximate composition and sensory cvaluation

A3) within each treatment groups during the 6 weeks storage without refrigeration.

IDUCTION

5 - Clarias gariepinus, Heterobranchus longifilis and H. bidorsalis are lean and highly
* food commodity with wide consumer acceptance, In Nigeria, catfish accounts for about
‘quaculture production. However, catfish like any other fish species, could resuit
cconomic loss due to its perishable natwre, if adequate preservative techniques are not
cas and Ward 1996). Vanous food preservation techmques have been utilized to improve
safely and extend the shelfl life of fish in general including freezing, chemical
dting, and smokmng (Nickelson ef al. 2001). Up to 70% of the total fish catch in
frics 1s preserved by smoking (Clucas and Ward, 1996). Smoking usually extends the
lue to the reduced moisture coatent and effects of imparted phenolic compounds
' Ajiboye, 1996). In addition, during hot smoking, high heat results in direct
(Nickelson er al, 2001). Another shelf life-promoting strategy involves salting
r curing with chemical preservatives (Ravishankar and Juneja, 2000). Common
for catfish include antibacterial and antifungal agents such as lactic acid
sodium benzoate (Efiuvwevwere and Ajiboye, 1996), sodium lactate and
et al., 2008) and antioxidants such as ascorbic acid to slow down lipid
=8 of smoking processes and added preservatives, subsequent microbial
stability were also determined by fish type, the quality of fish at
ige conditions. Tne impact of smoking, chemucal and natural
‘mes at room temperature on the proximate and sensory quality of

v) has not been reported.

‘ected from a private catfish processing fish farm Azemor
‘1ves used are food grade and were purchased from local
of salt to 40kg of fish, dressed and randomly divided
other eleven groups were subjected to the following

"1} 25% sodium chloride (Na( 1y and 1% ascorbic

for 30mins; (T3) 3% sodium lactate for 30mins

's; (T5) 5% sorbic acid for 30mins; (T6) 5%

ract for 30mins; (T8) 3% sodium lactate and

“ar 30mins; (T10) Ethiopian pepper extract

7 treatments, all catfish belonging to both

kiln and slowly cooked for about five

rooking, the fire was extinguished

idition of charcoal at a temperature

wooling, all catfish of each group



were packed in polythene bags, sealed and kept in paper boxes at ambient (30-33% ') temperature,
Samples were subjected to proximate and sensory analyses on 0, 2, 4 and 6 weeks of storage.
Proximate analysis was determined as described by AQAC (1995). Twenty people were trained to
make subjective judgments on the samples on 0, 2, 4, and 6 weeks storage. The samples were scored

10.0 (excellent), 8.0 (good), 6.0 (satisfactory), 4.0 (fair) and 2.0 (poor).

RESULTS AND DISCUSSION

Moisture level ranged between 13.0-19.5%. Masture content of all eatments remamed  simlar
throughout 6 weeks of storage as presented in figure 1. 7he ash vared from 3.5-5.5% and theve 18 e
sigmificant difference in ash within reatment groups as m fisure 2. The hpid level ranged between 12,3

17.6% as shown i figure 3 and there is no difference at 5% within treatments, Smoked catfish is lean,
which makes it a very good diet. Smoked catfish contain a good percentage of proten, the proten
varied from 58.4- 68.7% and no significant difference in protem level for all samples as presented m
higure 4. No sample of smoked catfish was scored below satisfactory, The sensory evaluation as
presented m figs. 5-9 showed that preservatives and storage for six weeks have no effect on the quality
(consumer acceptability) of the catfish samples.
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HEAVY METALS AND SENSORY EVALUATION OF CANNED TUNA FISH

A, BABALOLA, A.O. OLUSOLA, G.R. AKANDE, M.O. EZEKIEL & P.A. G700
Nigerian Institute for Oceanography and Marine Research, Lagos,

ABSTRACT

In this study, two heavy metals in canned tuna fish were determined after digestion by the -
methods. Mercury and Cadmium levels in canned tuna fish were determined by flame -
absorption photometry. The results of this study ndicate that canned tuna fish mmported i
country have concentrations well below the permissible FAO/WHO levels for these toxic
Their contribution to the body burden can therefore be considered negligible and the fish seer-
safe for human consumption. For the sensory evaluation, tuna flakes in vegetable oil (Starkis:
Ghana and light meat tuna chunks in sunflower oil {Johnm West) from Thailand were the -
preferred while tuna flakes i brine (John West) from Thailand is the lcast preferred.

INTRODUCTION

Ihere is ncreasing concern about the quality of foods in several parts of the world. The deternu:
of toxic elements in food has prompted studies on toxicological effects of them in food. Heavy -
arc considered the most important form of pollution of the aquatic environment becausce o
toxieity and accumulation by marine organisms. While mercury and cadmium can be tolerz:-
extremely low levels, at certain concentrations, they are exceptionally toxic to humans. N(-
mercury may induce alterations in the normal development of the brain of infants and at higher :
may induce neurological changes in adults. Mercury contaminates mostly fish and fishery proc
Cadmium accumulates in the human body and may mduce kidney dysfunction, skeletal damagc
reproductive deficiencies. Also, it cannot be excluded that it zcts as 2 human carcinogen [2]
work 1s aimed at determmation of mercury and cadmium concentrations i canned tuna fish.

Metal pollution of the sea 1s less visible and direct than other types of marine pollution b
clfects on marine ecosystems and humans are intense and very extensive. The toxic elfects of &
metals, particularly arsenic, mercury. cadmium and lead, have been broadly studied [4,6.8.9]
distribution of metals varies between fish species, depending on age, development status and
physiological factors [5]. Fish accumulate substantial concentrations of mercury in their tissue:
thus can represent a major source of this element for humans. Fish are the single largest sourc:
mereury and cadmium for man. Mercury is a2 known human toxicant and the Primary source
mercury contamination in man are through eating fish, Biotransformation of mercury and m
1115,2’Eury lormation coenstitutes a dangerous problem for human health [4]. Metal contaminatiorn.
food, especially m marine products, have been broadly investigated [3,11,7]. Tuna as a predat
able to concentrate large amount of heavy metals. Some of them are used for biomonitorn
environnental contamination [3,10]. * In the present study, we evaluated the total concentratior
mercury and cadmium in imported canned tuna fish which are [requently consumed by the popu
and also carried out sensory analysis on them. Therefore we wish to determine mercury and cadim:
levels in canned tuna fish. It is expected that {he results of this research will assist in acquir
miormation about the level of some toxic metals in imported canned tuna fish.

MATERIALS AND METHODS
Ten canned wma fish samples impoited from four different countrics was obiained from the 1
market. They include:
I. Tuna Flakes in Vegetable Oil (Starkist) from Ghana.
2. Light Tuna Chunks in Oil (Bumble Bee) from USA.
3. Skipjack Tuna Salad (John West) from Thailand.
4. Tuna in Mayonnaisc (John West) from Thailand.
5. Tuna Steak in Sunflower Oil (John West) from UK.
6. Tuna Steak in Brine (John West) from UK,
7. Tuna Flakes in Sunflower Oil (John West) from Thailand.
8. Tuna Flakes in Brine (John West) frorm Thailand.
9. 'Twna Chunks in Sunflower Oil (John West) from Thailand
10. Tuna Chunks in Brine (John West) from Thailand.



All glassware was soaked over night m 10% (v/v) nitne acid followed by washing with 10% (v/v)
hydrochlone acid and rinsed with double distilled water and dried before using. A Perkin Flmer
AAnalyst 100 atomac absorption spectrophotometer equipped with a deuterum background correcton
was used for the determmation of heavy metals. All reagents used were of analytical reagent prade.
Alter opening cach can, oil was drained off and the meat was homogenized theroughly 1 a food
blender with stainless steel cutters. Samples were then taken and digested promptly as follows: 2g of
homogenized sample was weighed and placed mnto a 150ml conical flask. l'o this was added 5 m]
concentrated sulphuric acid, and then heated at 70% for 2 hr. {or until the sample was completely
digested). The mixture was cooled and 25 ml of 6% potassium permanganate solution was added to
the cooled solution. The mixture was heated at 70°C for 2 hr, and then cooled. 10 ml hydroxyl
ammonium chlonde was added to the solution, to reduce excess permanganate. The mixture was then
diluted to 50 ml i a volumetric flask, with distilled water. A blank (distilled water) solution was
carried out through the same process. dml of 1000mg/l stock standard was diluted to 200ml to eive
25mg/l mtermediate stock standard. From this, three working standards were prepared in the range
0.001-0.005mg/l. Mercury and cadnuum was determined by direct aspiration of the sample soluton
mto the NO,/acetylene (lame. The blanks and cahibration standard solutions were also analysed n the
same way as the sample solutions,

A ten-member taste panel was used lor sensory evaluation of ten different canned tuna fish,
The samples were scored for appearance, flavour, taste and texture using a 4-pomt scale in which a
score of 4 was given to the excellent product and 1 to the sample that was fair. The samples were
presented to the panellists on whate plates with the samples coded alphabetically. Each of the
panellists was provided with score sheet, a plate, spoon and a sachet of pure water for mouth rinsing
after tasting each sample. Statistical analysis was carried out to determine the difference between the
samples that was preferred.

Table 1: Mercury and Cadmium contents in some mmported canned tuna fish,

SN Canned Tuna Samples . g d

ol =N o L L]0 e _ (mgkg) (mglkg)
I. Tuna Flakes in Vegetable Oil (Starkist) from (rthana <0.01  <0.005
2. Light Tuna Chunks in Oil (Bumble Bee) from UUSA = (.01 <0.005
3. Slapjack Tuna Salad (John West) from Thailand =001 <0.005
4. Tuna m Mayonnaise (John Wesl) from Thailand ={).01 = {105
5. Tuna Steak in Sunflower O] {John West) from UK =0.01 =0.005
6. luna Steak in Brine (John West) from UK =(LO1 <005
7. Tuna Flakes m Sunflower Oil (John West) from Thailand <0.01  <0.005
8. Tuna Flakes in Brine (John West) from Thailand <0.01  <0.005
9. Tuna Chunks in Sunflower (il (John West) from Thailand  <0.01 <{).(05

_10.  Tuna Chunks in Brine (John West) from Thailand <001 <0.005

EU Permutted levels for Mercury in canned tuna fish = 0.5 mg'kg
EU Permitted levels for Cadmium in canned tuna fish = 0.3 mg/kg

=

Table 2: Sensory evaluation of some imported canned tuna fish,

iN ("anned Tuna Samples Appearance Flﬁ_irﬁr_’l‘asti Texture

1 Tuna Flakes in Vegetable Ol (Starkist) from Ghana 4 3 3 3
2 Light Tuna Chunks in Oil (Bumble Bee) from USA I 2 1 3
3. Skipjack Tuna Salad (John West) from Thailand 3 3 | 3
4. ‘Tuna in Mayonnaise (John West) from Thailand o 3 2 2
5 Tuna Steak in Suntlower Ol (John West) from UK 3 3 3 3
O Tuna Steak in Brine (John West) from UK 2 2 1 2
7 Tuna Flakes in Sunflower Oil (John West) from 3 2 2 2
Thailand
8. Tuna Flakes in Brine (John West) from Thailand 1 | 1 I
9. Tuna Chunks in Sunflower Oil (John West) from 3 4 4 4
Thailand
10, Tuna Chunks in Brine (John West) from Thailand 2 3 2 2

Note: 4 = Excellent, 3 = Good, 2 = Satisfactory, 1 = Fair




RESULTS AND DISCUSSION

Ten samples of canned tuna fish were analyzed for mercury and cadmsuss {Talle 1) Therosu

that canned tuna fish imported into the country Irom Ghanz, Thadsmd USA and UK =
concentrations well below the FAO/WHO permissible levels for these toxic metals. Thew conmi =
to the body burden can therefore be considered negligible and the fish seem to be safe for -
consumption. From Table 2, light meat tuna chunks in sunflower oil (John West) from Thailas
tuna flakes in vegetable oil (Starkist) from Ghana were the most preferred. The least preferr=c
tuna {lakes i brine (John West) from Thailand. This 15 probably due to the packing matenal i =
the tuna was canned. The levels of toxice elements in shellfish are related to age, sex, season anc
[5]. It 15 also reported that cooking reduces the amount of some metals [1]. Moreover, the advan. -
new packaging technology, especially the use of cans with lacquered walls and mechanical -
reduce or, in most cases, eliminate the leaching of heavy metals into the food. Results of thus =
shows that fhie consumption of these imported canned funa fish is adequately protective and this =
will also serve as a baseline for the choice of packing material for the Institute’s tuna and 1=
cannmng.

REFERENCES

1. Atta, M.I3,, Fl-Sebaie, [..A., Noaman, M.A., & Kassab, ILE. (1997). The effect of cooking on
content of heavy metals in fish. Food Chemistry, 58, 1-4.

2. Counci! Regulation [EC] Ne 406/2001 of 8 March 2001 setting maximum levels for ceriz
contaminants in foodstuffs (Official Journal 1. 313, 30/11/2001 P. 0060-0060).

1 Enomoto, N.. & Uchida, Y. (1973). Cadmium and other heavy metals contents in marne proc:
from Ariak Sea in canned goods in the market. Saga daigaku Nogaku Inho, 69-75, [cited in € hes
Abstr. 18 (1974) 2506].

4. Inskip, M.J., & Piotrowsik, J.K. (1985). Review of the health effects of methyl mercury. Jowr:
of Applied Toxicology, 5, 113-133.

5. Kagi, JH., & Schaffer, A. (1998). Biochemistry of metallothionein. Biochemuistry, 27, 8509-851°

6. Kurieshy, T.W., & D’siliva, C. (1993). Uptake and loss of mercury, cadmium and lead in marnz
organisms, Indian Journal of Experimental Biology, 31, 373-379.

7. Liang, Y., Cheung, R.Y.H., & Wong, M.H. (1999). Reclamation of wastewater for polyculture «
freshwater of freshwater fish, bioaccumulation of trace metals in fish. Water Research, 33, 269
2700.

8  Narvaez, D.M. (2002). Human exposure 1o mercury in fish mining areas in the Philippme:
FAO/WHO Global forum of food safety regulation. Morocco: Marrakech.

¢ Nishihara, T., Shimamato, T., Wen, K.C., & Kondo, M. (1985). Accumulation of lead, cadmun
and chromium in several organs and tissues of carp. Journal Hygienic € hemistry, 31, 119-123,

10. Schmitt, C.J., & Brumbaugh, W.Gi. (1990). National contarmmation bliomenotoring program
Concentrations of arsenic, cadmium, copper, iead, mercury, selenium and zine in US freshwate:
fish, 1976-1984. Archives of Environmental Contamination and Toxicology, 19, 731-747.

11. Uysal, I (1980). Levels of trace clements in some food chain organisms from the Aegean Coasts
Journess Etudes Pollation, 503-512.



FOOD BORNE BACTERIAL PATHOGENS IN SMOKE-DRIED FISH IN LAGOS
MARKETS

AMUSAN, E.E., AFOLABI, 0.0., BABALOLA, AF. & ORAMADIKE, (.F,
Nigerian Institute for Oceanography and Marine Research, Lagos

ABSTRACT

Fifty samples of smoked fish were obtamed from some markets in Lagos and these were analyred for
the presence ol Staphylococeus aurens, Vibrio sp. and Listeriy monocytogenes. All the samples tested
postuve for Staphylococeys aureus, 27 samples for Vibrio sp. and none {or Listeria monocytogenes.
I'his stody reveals that the smoked fish sold m Lagos, could be a potential source of food bome
bactenal pathogens and thys the need for improvement in processing and handling are requmed.

INTRODUCTION

Fish and fishery products constilute an important food tomponent for a large section ol world
population.  Seafood often harbors mfectious agents that are present naturally in the aquatic
environment or introduced through human activities, The illness maybe due to the mfection caused by
the microorganism or due to the infoxication by products of nucroorganisms. Viruses, bacteria and
parasites are the agents of human disease associated with seafoods. Some of the microorpanisins of
human health concern may be native to the aquatic environment such as the members of the genus
Vibrio, but others like Salmonella, E coli and many viruses are introduced mnto the aquatic
environment through human activities such as contamination by domestic sewage, Most of the
outbreaks of illnesses occur in countries where seafood is caten 1aw or 15 madequately cooked. Tor
example, m Japan where seafoad 15 eaten raw, 70% of food borne human 1llness 15 seatood associated
(Scoging, 2003). The bacteria species that can canse humapn illness encountered m seafood fall under
at least ten genera which can be classified mto three general groups (Really and Kaferstein, 1997,
Feldhusen, 2000)-bacteria mdigenous to the environment in which fish live {marine/estuarine waters)
but pathogenic to man (e.g. the members of family vibrionaceae - V.oholerae, V.parahaemolyticus
and V. vulnificus). The 2 Eroup comprises of bacteria introduced via fecal contamination, which
meludes members of the fanuly enterobacteriacae such as Salmonella, Escherichin coli, Shivella and
Campylobater spp. The 3™ group consists of bacteria introduced while processing or storage such as
Listeria monocytogenes, Clostridium perfringens and Staphylococeus aureys.

The type of MICToorganism associated with sealood may vary depending upon whether I 15
fresh or processed. Seafood is also known to have heen responsible for a significant percentage of
food borne diseases. The illness may be due to the infection caused by the microorganisms or due b
the intoxication by products of microorganisms. The safety of seafood is therefore of a great concemn
to consumers as the major outhreaks from consumption of fish are caused by bacteria. Some food
borne pathogens are of vital mmportance and these melude Staphylococeus aurews, Vibriosp and
Listeriamonocytogenes. Staphylococeus awreus is an umportant. food bome pathogen because of ity
ability to produce a wide range of extracellular protein, toxins and virulence factors that contribute to
the pathogenicity of the organism {Boerema et al., 2006). ibrio sp. has been 1solated from Imany
sealoods. In recent years, this organism has been responsible for several food bome outbreaks, The
orgamsm can readily be destroyed by proper cooking of the seafood. Most outbreaks occur beeguse
raw or uncooked seafood is allowed to contaminate and reinoculate cooked seafood (Frazier and
Westhott, 1988).

Listeria monocytosenes has been recogmzed for many vears as a facultative pathogenic
bacterium that causes a serious illness in man and animals known s listeriosis {Schuchat et al., 1991;
Furowicz, 1992; Anon, 1999). The infection due to /. MonRocytogenes occurs in a particular risk group
such as the aged people, pregnant women and infants. The bacterium cayses infection of the central
fervous system and the severe septicemia which can be fatal in susceptible population especially m
older people and newbomn babies. The infection of the preghnant women causes stillbirth, abortion or
micctions of the new born. The latter can result in fatal meningitis of the newborn, The organism 15
widely distributed in nature and ;s associated with soil, decaying plant material and abiotje surfaces.
L. monocytogenes has been isolated from a vanety of seafood both fresh and processed, such as
frozen seafood, smoked fish, surumi, etc. (Rocourt et al., 2000). The aim of this study 1s therefore 1o
determine the presence of these pathogens and to educate the public on Proper processing and
handling of smoked fish.



MATERIALS AND METHODS

50 smoked fish belonging to different species were bought from four markets in Lagos. The
were collected in separate sterile polythene bags and were transferred to the Nigerian Inst:
Uceanography and Marine Research laboratory, Lagos. The samples were analyzed for the
of Staphylococcus aureus, Vibrio sp. and Listeria monoeytogenes. From each of the samples,
aseptically taken and serially diluted for the determination of Staphylococcus aureus and Tir
Mannitol salt agar was used for Staph. aureus and TCBS cholera medium was used for Ji-
Twenty-five grams of each of the samples were separately taken for the detection of |
monaocyiogenes. The method described in Bacteriological Analytical Manual (Anon, 1969) we
for the 1solation. The agar used for the detection of Listeria monocytogenes was prepared accor’
the manufacturer’s instruction,

RESULTS AND DISCUSSION
All samples tested positive for Staphylocoecus aureus, 27 were positive for Vibrio sp. and no
tested positive for Listeria monocytogenes. The results are shown in Table 1.

Table 1: Orgamsms 1solated from Smoked fish

Sample Code/ Orgamsms

Common Name Staph. aurens Vibrio spp. Listeriu RO
Al-7 (Shawa) - + i
Bl1-5(kote) t + 2
C1-10 (Panla) + + -

31-5 (Tits) } i =

151-5 (Croacker) I - -
F1-8 {Sole) t - -
(rl-5 (Big Eye) t i

LE1-5 (Shada) g

Key: +: 1solated
-5 not 1sedated

Twenty- seven samples (which is about 54%) tested positive to Vibrio spp., this is suppori-
work of Elhadi ef al. (2004), who also reported the presence of choleragemic ¥.cholerae i
marketed in Malaysia. Thus for prevention of contamination of seafood with choleragenic 77
1t 15 mmportant to adopt hygienic handling and processing. V.cholerae Q1 is sensitive to coo!
the ID value of 2.65 min at 60°C (ICMSF, 1996). Therefore adequate cooking could reduce -
getting cholera through seafood consumption. V. parahaemeolyticus is a marine/estuarine *-
causing gastroenteritis in humans through consumption of seafood. V. parahaemolvticus —
rapidly at room temperatures and reaches hazardous levels. Cooking seafood to temperature-
65°C rapidly inactivates this organism (FAQ, 2004). The result shows that Listeria mono:
was not 150lated {rom all the samples. This agrees with the results of Ababouch (2000), wh
1solate L.monocytogenes from smoked f{ish. According to Embarek (1994), the preser
monocytogenes 1 tropieal seafood is rare compared to seafood {fom temperate environmen:-
monocytogenes can be readily climinated from seafood produets by applying heat. In -
smoked products, care must be taken 1o see that the preducts are not post process cor:
Staphylococel especially 5. awreus 15 frequently isolated from fish and fishery produc:
subjected to extensive human handling (Sindhu and Surendran, 2008). Okafor and Nzez
1solated Staphylococcus from smoked fish bought in the open market. This study shows -
awrens was present in all samples. It can be concluded that Staph. aureuws is a major contz-
stoked {1sh. Most of these orzanisms are major mmhabitants of man and other lower wa:-
animals and their presence in {ish and fishery products indicates unhygienic handling. Thu-
processing, hygienic handling and storage of seafood are central to ensuring the safety of se-
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CRAB VALUE CHAIN IN LAGOS LAGOON COMPLEX:
IMPLICATIONS FOR FOOD SECURITY IN A RECESSION ECONOMY

A ADEOGUN, B.B. SOLARIN, E.E. AMBROSE, H.K. OGUNBADEJQ
B0 ORIMOGUNIE, DA, BOLAJ & J. OBIENT]
Nigerian Institute for Occanography and Marine Research, Victoria Island, L.agos

ABSTRACT

This study aims at bridging the knowledge gap in respect of production and marketing of c:
[isheries m Lagos lagoon complex of Lagos State, Nigenia. The data have been collated throw
spectiic survey carried out between August 2008 and April 2009 in each of the five lagoon sysicms
Lagos State including Badagry, Ologe, Lagos, Epe and Lekki lagoon. The production systems o
targeted chientele of cach lagoon differ greatly. The profit margin per unit weight retained at ez
stage of transaction was relatively low. The crab fishery was observed to be economically via®
because of the large turnover and small size of individual operations. The crabs play a sigmificant 1«
m the livelihood of the fisher folks and are very important as export commodity in West Africa,

INTRODUCTION

The crab fishery of Badagry, Ologe, Lagos, Epe and Lekki lagoon is dominated by two commerciz
mportant species namely Callinectes sp. and Cadiosoma sp. (Solarin and Kusemiju, 2003). Tk
exists no exclusive traditional crab farming method in Lagos State, Nigeria in order 1o meet -
growing demand m the mternational market, which is entirely dependent on the capture fishery. |
over-arching objective of the study was to determine the value chain in the crab fisherics -
document the social and economie value of crab fishery in Lagos lagoon complex. For most seals
products there are usually numerous intermediaries along the market, or value chain between -
primary producer ([isher) and the consumer. Markel chain analysis in the resowrce secior |
historically been undertaken in the agricultural sector with information provided on profitability
margins expenenced by the vanous intermediaries, hereinafter referred to as agents, along the mas
chain (Kaplmsky, 2000; Stevens, 2001). More recently, considerable research has been undertaker.
price and margin relationships and transmission of price variability along Furopean seafood cha:
specifically cod and salmon (Haitmann et al., 2000 Guillotreau, 2003). There is dearth of «
studies dealing with crab fishing in Nigeria with the exception of the report by Adeogun, ef al. (2(
which deseribed a research framework for value chain analysis in aguacullure in Lagos State, Nige:

MATERIALS AND METHODS

1he lagoon system mcluded Badagry, Ologe, 1agos, Lekki and Epe. For the community-based -
fisheries study, a multi-stage sampling technique was used. It involved selection of the five lag:
systems 1n Lagos State. The second stage of the sampling technique was the stratification of «

lagoon system mto two on the basis of importance of crab fisheries. From each stratum, two
communities nvolved n crab fishing were randomly selected for the exploratory study. The su:

covered commereral fishermen, fish buyers, fishery support business owners like transporters
financial mstitutions. Additional data were collected through observation and oral interviews u

questionnaire for all the key actors m the chain. Interviews were conducted to locate major fis!

grounds and [earn about the different types of fishing pears used in the area. Direct observations
conducted at major fish landing sites to estimate the total catch landed each day and the spe

composition as well as mformation on fish prices and the marketing system.

RESULTS AND DISCUSSION

Crab season vanied according to lecation and species in the five lagoons (Table 1). Callinectes s
more abundant from April to October in Badagry, Ologe, Lagos and Lekki lagoons while Cadios.
sp. was more abundant between October and March. In Lekki and Bayeku communities, Cadio
sp. can be seen all the year round. Men were predominantly crab fishers in all the lagoon system
few cases, women were also mvolved. An estimated 1072 fishers engaged in the crab fshery in a!
lagoon systems, made up of 60% Beninois (Eguns) and 40% Nigerian ( Yoruba). Catch rates {i-
five major gears{gillnet, castnet, lift net, stow net, ring net) showed some seasonal pattern. the ave-
overall catch rate was highest around April and October.



EFFECTS OF SQUARE MESH BUNT ON BY-CATCH REDUCTION IN
WHITE SHRIMP, Nematopalacmon hastatus, FISHERY OF NIGERIA

EYQ,E., E.E. AMBROSE, D.A. BOLAJL R.O. ORIMOGUNJE & J. ( IBIENU
Nigerian Institute for Oceanography and Marine Research, PMB 12729 Lagos

ABSTRACT

Smmultaneous paired fishing comparison of modified codend agamst conventional codend was done
with shrimp beam trawl in nearshore sea off Lagos. The modified codend was designed to reduce by-
catch and was made by mcorporating square mesh panel at anterior bunt. Resubts showed that the
square mesh codend sigmfrcantly reduced the by-catch of juvemle fishes up 10 39,159, {T-lest, P -

0.05; 0.01) with no sigmficant loss (2.9%) in the quantity of the target shnmps Nematopalaemon
hastatus (P =0 .05; 0.01). Commercially important by-catch species having a total length of 11-30cm
were retained by the square mesh codend, while those with total length of 4-10cm were reduced og;
Pseudotolithus elongatus (43.96%, P < 0.05, 0.01), P. senegalensis (49.03%, P < 0.05; 0.01), typus
(36.29%, P< 0.05; 0.01), llisha africana (39.09%%, P< 0.05; 0.01), Pentanenus quinguarius (41.02%,
P< 0.05; 0.01), Galeoides decadactylus (48.80%, P< 0.05; 0.01), Lutjianus dentatus (48.98%, P~ 0.05;
0.01), Drepane Africana (43.13%, P< A.5:0. 01), Chloroscombrus chrysurus (55.29%, P< 0.05; 0.01),
and Selene dosalis (34.60%, P< 0.05: 0.01). At family level, reduction in the number of 8 out of 13
mmportant by-catch families analyzed were significant, e.g.; Clupeidae, Trichiuridae, Sciaenidae,
Serranidae, Polynemidae, Carangidae and Lutjanidae (P< 0.05; 0.01}. The number of flattened fishes
(Cynoglossus  senegalensis), spinous fishes (Arius latiscutatuy), shell fishes with morphometric body
protection {Callinectes amnicola) were not significantly reduced (P> 0.05).

INTRODUCTION

In many developing countries like Nigeria, coastal shrimp, trawling is new and 15 cammed out using
wooden planked fishing boat powered by 25 or 40 HP outboard engine. The artisanal beam traw]
shrimp fishenes targets white shrimps, Nematopalaemon hastatus. It is on open access fishery with
daily operations and exploits estuanne and nearshore sea within one to two nautical miles from
shoreline where their technology could permit. These habitats are reserved for small-scale [isheries

exploitation by Nigerian fishertes law and regulations and it form the nursery ground for juveniles of

fin and shell fishes. Shrimp beam trawl is an improvised stow net and traditionally contamed
configured small diamond shaped mesh size of 10mm in the codend {Ambrose and Williams 2003)
and are not particularly selective fishing gears. In addition to the targeted shrimps, they often retain
non-targeted organisms, collectively termed “by-catch™ (Saila), 1983). This by-cateh consists of a
diverse assemblage of 25 species of juvenile fishes with a tota] length range of 4 - 30cm (Ambrose, et
al.. 2005). In 1994, by-catch from shrimp trawls was 11.2 million tons worldwide (Alverson, et al,,
1994). The mortality of large quantity of juveniles of commercially important species 15 of major
concerns, because it may deleteriously affect the recruitment and biomass of stacks targeted i other
Nigerian mshore fisheries and in the neighbouring coastal countries. The regulation of nter-specific
selectivity of trawls to manage the 25 species of fishes as well as the two ecological fragile habitats
trawled, will help to optimize yield and maintam sustainable shrimp fishery. Investigation that
assessed various modifications to traditional trawling gears and practices that minimize the catches of
unwanted mdividuals was therefore carried out.

Many recent efforts to reduce by-catch from shrimp trawls has concentrated on modifications
that mcorporate by-catch reducing devices (BRDs)(Kendall 1990, Tsaksen,er ol 1992:Broadhurst and
Kennelly 1994; Rulifson,et al,. 1992). Sometimes the BRIY's have not been adopted by commercial
fishermen (Kendall 1990) because of their size and complex design (Mounsey, et al,. 1995), fatlure to
maintain shrimp catches at the same levels as traditional trawls (Rulifson,et al,. 1992). Considering
the fact that fishing unit of this fishery is small and crude, the use of a large and solid grid may be
difficult to handle during net shooting and hauling and may even increase the drag of the trawl, hence,
1ts acceptance may not be endorsed by most artisanal fishers despite its efficiency in total by-catch
reduction reported in NSW, Australia (Broadhurst,et al,.1997) and in Berent sea, Norway (Isalsen,et
al . 1992). Stll in muddy shrimping ground, like off the Niger Delta region of Nigenia, soft-tlexible
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separator panels may be easier to deploy but may easily be clogged by bottom sediments and del
thereby reducing its durability and efficiency. At the moment in Nigeriathere are no povemm:
regulations controlling the fishery, by-catch 1s legally allowed, the use of BRI)'s that separate fish
catch from target shnmps by employing behavioral differences between shrimps and fish may be [
tested and recommended to partially reduce the smallest sizes of by-catch to allow the contmuatr:
by-cateh livelihood trades. One such modifications to trawls which in addition is simple to install
handie at sea and has been successful throughout the world in reducing by-catches while retamnine
target catch mvolves the use of square mesh panels in codends (Broadhurst and Kenelly 1%
Broadhurst, et al,. 1996; 1999; Briggs, 1992; Thorsteinsson,1992). The goals of this study wer
mvestigate the effectiveness of square mesh pancl strategically located at top of anterior codend u-
normal conunercial operations in reducing unwanted by-catch and maintaining catches of
shrimps.

MATERIALS AND METHODS

The study was carried out from June-September 2004 by two men fishing crew with a wuo
planked canoe of length overall 8.5 m, powered by 25 HP outboard engine. Near shore Atlantic ()
with dept ranging from 10-20m olf Asoroko, South West Nigeria coast (Latitude 6°N 1o 67 30 "
longitude 3° E o 5° E) was trawled. The beam traw] net used is an improvised stow nct 1
cffectively for towmg, vertical mouth hll, horizontal mouth spread and negative buoyancy. I
design and rigrng of stow net to bestow for towing 15 given by Ambrose and Williams (2003
codends employed for the study measured 454 meshes from anterior to posterior tp, 256 mes!
circumlerence and were constructed from 10mm mesh size netting with a thickness of R.155 te:
net has 7 serments joined with a take up ratio of 0.5, Mouth re-enforced panel 15 thiek (R 470 tex
mesh size of 38mm to withstand towing stress from the warp and bridles. Two codend designs
compared; the conventional codend was designed similar to fisher’s net as described above
second codend termed “square mesh codend” have similar design speeification with the conven
codend. It was modified by strategically inserting panel of square mesh constructed by t-
diamond mesh 90 degrees in the top of the anterior section of codend. This was to make the me:.
more open during the capture process, thus allowing fishes to escape. The square mesh
specification of PE R3400 Tex and bar length of 22mm. The rectangular shaped panel has -
along the length, te. from anterior towards posterior codend and a breadth bar of 18 (Fig. 1). T
codend were compared against each other in independent paired trials, that is i separate two
tows by two adjacent boats fishing at the same time (Thorsternsson,1992; Iligh.et al.,1969)
established shrimping grounds. Over four months, a total of 30 replicate tows ol cach
comparison were completed.

After each tow mn each paired experiment, the (wo codends were emptied into the m:
deck of the canoe. Onboard sorting of fishes from shrimps started towards shores and was cor
upon landing at shore. All organisms were sorted according to species and families. The fol
data were collected from each landme;( 1) The total weight of shrimps , (2)the total weight of br
m kilogram, (3) The weight, number and sizes of commercially important fin and shellfishes
were taken using weighing balance and measuring board. Several commercially important b
species were caught in sufficient qualities to allow meaningful comparisons. These were; Pent
quinguarius, Galeoides decadactylus,P.elongatus P.senegalenses, P.typus, Cynoglossus seneg:
Drapane africana, Selene dorsalis, Chloroscombrus chrysury, Lutinus dentotus, Arius {tis:
Pomadasvs jubelini, Trichiurus lapturus , Carchahinus hrachyrus , Callinectes amnicola an.
africane. Catch data from 30 replicate landings for each of paired comparison were piox
analysis, The total weights of by-catch species from both conventional and modificd codern
compared. The hypothesis that weight/numbers of landings (shrimps, total by-catch spec.
commercially important by-catch species) from conventional and square mesh codends does ne
were tested usmp one tailed pamr T-lest.

RESTILTS

Compared with the conventional codend, the square mesh codend significantly reduced the :
of juvenile fishes up to 39.35% (1. test, p< 0.05; 0.01) with no significant loss (2.9%) in the .



of the target shrimp, Nematopaleamon  hastatus (P< 0.05; 0.01, table 1), Eleven out of 22
commercially important by-catch species that were caught in sufficient quantities showed ugh
percentage weight reduction (p< 0.05) square mesh codend (table 2). Small sized fishes with total
length range of 4 10 10cm were mostly excluded by the square mesh codend, while large fish
specimens with a total length range of 11 to 30cm that could not pass through the square mesh bars of
22mm were highly retained by square mesh codend (Fig.2). The maoderate percentage weght
reduction of small sizes of abundance and commercially important by-catch species such as; flichag
africana (39.09%, T-test, P< 0.05;0.01), Trichiurus lepturyus (25 04%, p< 0,05; 0.01), DPscudotolithns
elongatus (43.96%, p< 0.05;0.01), P. typus (36.29%, P < 0:05;0.01), P. sencgalensis (49.03%, P
0.05; 0.01), Pentanemus quinguarius (41.02%, p< 0.05;0.01), Galeoides decadactylus (48.80%, P «
0.05;0.01) ¢ ‘1’1Ia.r'n.smmbmr_r}u}t'rurm (35.29%, P<0.05; 0.01) and Lutjanus dentatus (48.98%, P «
0.05; 0.01, table 2) makes fishers to voluntary endorsed the use of square mesh BRD for contimuation
of by-catch livelihood trades, :

TABLE 1: Weight (kg) of target shrimps and total by-cateh species from 30 replicate lows, each from
conventional codend (C) and square mesh codend (S) that was used in t-test comparison (8 versus o
N = 30; XP< 0.05, XXP< 0.01: YP > 0.05; YYP = (.01

No of Tows Conventional Codend {C) Square Mesh Codend (5)
Target shnimps  Total by-catch species Target shiimps — Total by-cateh species

1 T 7.48 [ 1

2 128 5.92 1311 4.99

3 85.48 7.00 69 4.59

4 01.8 6.89 106.5 3.94

5 207.2 12.12 187 6.98

6 121 8.2 1156 5.05

7 96.3 6.89 121.9 4.85

8 265 10.31 201.6 4.91

9 310.8 9.25 280.1 5.13

10 279 9.89 . 280.9 5.13

11 196.5 8.17 201 3.81

12 322 10.15 3019 5.04

13 222.8 8.77 210 6.74

14 315 11.19 3119 5.53

15 330.8 10.74 319.1 5.51

16 299.5 12.22 305 6.79

17 321 10.66 303.4 8.35

18 258.2 10.53 291 4.98

19 163 7 198 4.9

20 311.9 10.72 270.5 4.2

21 105 8.62 B6.5 (46

22 98.9 10.9% 919 5.43

23 211.7 10.98 198.1 6.34

24 190 11.64 210 6.2

25 2254 10.27 2211 6.09

26 78.4 7.71 993 5.74

27 185.1 11.34 160.2 18

28 63 8.17 78.1 6.66

29 98.1 7.08 85 5.47

Al 135.7 10.34 1391 727
Total 5838.2 27939 5670.6 169.49

Mean 194,606 9313 189.02Y,vY 5.649 X, XX

Standard error 16.35 0.35 15.4 0.204

_ % Retention 100 . 100 I 97.1 60 65




Reduction in the number of commercially important by-catch families were significances in eight out
of 13 families analysed, e.g.; Clupeidae (T-test, P < 0.05;0.01), Tnchiuridae (P<0.05;0.01),
Sciacnidae (P<0.05;0.01) Serranidae (P<0.05;0.01), Drepanidae (P<0.05;0.01}, Polynemidae (P-
.05;0.01), Portunidae: (P<0.05), Lutjanidae (P<0.05) and Carangidae (P< 0.05; 0.01, table 3). In
contrast the number of flattened fish species reduced in square mesh codend were not statistically
significant, ¢.g.; Cacharhinus brachyrus (P=0.05; 0.01) and Cynoglossus senegalensis (P > 0.05;
0.01). In the same way, Spinous fish like 4rius laiiscutatus, and shell fish with morphometric body
projections like Callinectes amnicola_showed poor escape rate from square mesh codend (P=0.05;0.
01, table 3). Except Callinectes amnicola, the mean catch (kg) of 13 commercially important by-catch
species in square mesh codend were significantly lower (T4est, P< 0.05; 0.01) than m conventional

codend and likewise total by-catch (P < 0.05; 0.01), while target shnimips were not significant (P
0.05; 0.01, Fig 3)

Table 2: Weights (kg) of commercially important by-catch species from 30 replicate tows (N) from
conventional codend (C) and Square mesh codend (S) used to t-test comparison (S versus C).

Statistical
Inference
Species Family C S  %reductioninS xp< Op5

xp < 0.01

yyp = 0.05

yyp =~ .01
lisha Africana Clupeidae 2162 1317 39.29 XXX
Surdinella aurita Clupeidae 212 1.69 20.29 Y.¥y
Trichiurus lepturus Trichivuridae .69  20.29 25.04 XX
Psewdotolithus clongatus Seieaenidae 1483 831 43.96 K.K3
Psewdotolithus tvpus Seieaenidae 2282 11.63 4903 -
Useudotolithus tvpus scieaenidae 2651 16.89% 36.29 XXX
Epinephelus venus Serranidae 655 233 04,42 ¥, ¥Y
Cynoglossus senegalensis  Cynoglossidae  14.14  16.89 19.44 VLYY
Drepane african Drepanidae 36l 319 43.13 XXX
Penlanemus qunquarius Polynemidae H37F 1022 41.02 XXX
Graleoides decadactylus Polynemidae 2637 135 43,80 XXX
Sepia elegans Sepiidac 38 375 7.51 Y. ¥y
Callinectes amunicola Portunidae 13.86 128 7.04 v
Selene dorsalis Carangidae 549 3.59 34.60 KKK
Chloroscombrus clrysurus Carangidae 1492 667 55.29 XXX
Lutjanus dentatus Lutjanidae 16.8  8.57 48.98 X, XX
Lagocephalus laerigatus Tetradontidae 44 346 21.36 Y.¥Y
Dasyatis margarita Drasyatidae 558 364 34.76 V¥V
Carcharhinus brachyrus Carcharhinidae 584 248 57.53 Y.¥Y
Myrichthys pardalis Ophichthyidae 196 1.51 2295 Y. ¥Y
Pomadasys jubelini Pomadasyidae 693 393 43.29 A
Rhinohatus riirobatus 2.72 3T.5

Rhinobatidae

£.7

¥o¥Y




~ Catch species from square mesh codend and conventional codend.
S = square mesh codend: N = number of replicate; xxp < 0.01; xp - 0.05;yyp = 0.01;yp = 0.05.

Species Farnily Commen name S versus conventional
Paired t

N Wl (I e ol & _ — Value(0.05) Plevel N
Hisha Africana Clupeidae African shad T4 T xax G0
Trichivrus lepturus Tnchiuridae Silver fish 5.188 X0 30
Pseudotolithus clongatus Sciaenidae Short croaker 4.6883 XX 3
Preudotolithus sencealensiy Sciaenidae Mormal croaker 4.1158 XXX 30
Pseudotolithus typus Sciaenidae Long neck croaker 4.0012 X, XX 30
Epinephelus acnus Serranidae Grouper 2.02106 LXX 30
Cynoglossus senesalensis Cynoglossidae  Soie fish 0.5221 Yovy 30
Drepane africana Drepanidae Spade fish 5.7956 XXX 30
Pentanemus quinguarius Pelynemidae Royal thread fish 4.0664 XXX 30
Galeoides decadactylys Polynemidae Shiny nose 2.6411 XXX 30
Callinectes amnicola Portunidae Blue crab 2.2753 y 30
Arius latiscutatys Arridae Cat fish 1.3060 Y.¥y 30
Chloroscombrus chrysurus Carangidae Caranx 71.0260 X,XK 30
Lutjanus dentatus Lutjanidae Red snapper 1.6247 X 30
Pomadasys jubelini Pomadasyidae  Grunter 0.4240 Y.¥y 30
Carcharhinus brachyrus Carcharhinidae  Shark 1.3060 LYY 30

BISCUSSION

This study illustrated the eflectiveness of a strategically located panel of square mesh m codends for
reducing catches of juvenile fishes (Broadhurst and Kennelly, 1997 and Briggs, 19992) and (quantitred
for the first time in commercial artisanal palaemonid shrimp trawls the utility of panels of square
mesh for improving the size selectivity of the tarpeted shrimps. The high reduction of 39.35% of by-
catch species and msignificant reduction of 2,99 of target shrimps (table 1) is attributed to the
differences m ethology of fish and shrimps in their response to stimuli. Fishes were apparently herded
together at the taper of the codend, involving an €5cape response to the sides and top of the net. The
location of square mesh panel at anterior codend makes fishes to escape freely due to their behavior to
towed gear. A review that summarizes the minimum swimming performance of over 40 species of
fish showed that regardless of environmental and biological factors, most individuals 5 to 15¢m long
could not maintain their normal cruising for longer than 10 minutes (Beamish, 1978). Most of by-
catch species encountered in the fishery fall within this tota] length ranges (Ambrose, ef al, 2003).
Hased on such constraints, it was apparent that to Provide an opportunity for fish to escape during
towing and haul back delay, the square mesh panel was positioned in an area of the trawl where there
15 a substantial reduction in relative water flow, this was immediately anterior 1o the codend
(Broadhurst and Kennelly, 1997: Broadhust, et al., 1999) ind at location 759 bunt length from
codend tip (Watson, 1989). The response of shnmps to these stimuli appeared fairly limited. Other
studies have confirmed that shrimps are not capable of maintaining active escape responses to the
trawl (Lochhead, 1961: Newland and Chapman, 1989). Shrimps are quickly forced against the meshes
and towards the back of the codend where they remain passive throughout the entire towing period.
The codend was modified to take advantage of the difference in shnimps and fish behavior by
mserting square mesh panel on the top of the anterior codend section only, so that only small sized
fishes might escape without a significant reduction in the catch of shrimps (P = 0.05; 0.01, table 1) or
of larger commercially nmportant by-catch species (Fig 2).



The square mesh codend was most effective in excluding large quantities of by-catch spe
that are relatively fusiform and of a size small enough to pass through the square mesh (tabls
Fig.2). The reduciion m total by-catch with the square mesh codend provides a possible explanc:
for the hizh retention of 97.1% of target shrimps (table 1). The size range of mdividual orgam:
the catch has mmplications for year-to-year and total yicld {rom the resources (Beckett, 1989
quantity, 39.35% and size range of fish by-catch species, 4 to 10em T1L (table 1, fig. 2) excluded =
hologically sustamable level to allow for future recruitment of the juvenile into the stock and 12l
In the same way, the quantity 60.65% and size range, 11 to 30cm TL (table 1, fig.2) retamed 1 -
likely to impinge too much on the by-catch livelihood trades of fishers, such that the fishery bec
economiically unviable. From these results, square mesh by-catch reduction device achieved the al
economic and biological objectives of the present by-catch reduction research work.

In terms of promoting a large voluntary adoption of BRI)'s like square mesh panel desc:
in the present paper, it 1s useful to provide fishers not only with evidence of target shrimps catch =
simmlar to those obtained with conventional gear and by-catch retention for livelihood i
continuation, but also with evidence of additional benefits, such as a potential for increasing dura
of tows, inproving quality of catches (due to less damage from by-catch in the codend), incres
savings in labour and fuel, reducing sorting times and reducing conflicts with other user groups |
commmercial oller frawl and @il nets [ishermen targeting stocks of by-catch stock). The realizatio
these incentives, along with results from the presemt study have resulted in many commer

fishermen showing interest i the use of squarc mesh BRD throughout the entire artisanal shi-
trawl tisheries in Nigeria,
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(B) Spedifications of square mesh panel
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PURSE SEINE OPERATIONS OFF ORIMEDU FISH PORT, LAGOS STATE

'ABASS, MLA. & *FAKOYA, K.A.
‘Nigerian Institute for (}ceanography and Marine Research, Victoria island, Lagos
‘Department of Fisheries, Lagos State University, Ujo, Lagos

ABSTRACT

Design characteristics and mode of operation of purse seining off Orimedu fish Port was investigated
between August 2007 and February 2008.Tha fish cateh composition was also analysed. The purse
sene net has the highest number of bundles. The mesh size ranges from 2.5 t05.0cm
net was highly selective fish target specific, catching mostly coastal pelagic fish species. Ten fish
species belonging to 5 familjes were frequently encountered. Total weight of the fish landed was
444 50kg while the average weight of the catch landed per canoe was '3E}.Sjkgrcspvctwc]y. Ethmalosa
fimbriata (Bonga Lish) and Sardinetia maderensis (flat sardines) dominated the catch with 21 1.O0kg
(45.40%) and 143.00(32.10%) by weight of the total catech. Chloroscombrus clrysurus (Atlanne
bumper fish), Caranx hippo (Crevail jack), Sphyrna couardi (hammer head shark) and Carcharhins
spp.{shark) contributed between (1.33-3.479% of the tota] fish landed by weight. Total length of the fish
landed also indicated that the purse seme was highly selective and does not deplete the population of
sub-adult’s \juvenile fish species. Salinity was found to be the most varighle factor affecting
abundance and subsequent catch of coastal pelagic fishes particular]y Ethmalosa fimbriatg during the
dry season. This study revealed that over fishing of fish stocks may be avorded provided (he same
fishing pressure observed during this study period is maintained in terms of the number of fishmg
crafts, number of boat days or fishing and mesh-size of the purse seine fishing gear used.

The purse seme

INTRODUCTION

Lagos Siate 15 located within the lowly coastal zone which extends from Niger Delta to Euramo
boarder with the Republic of Benin. It is bounded in the South by the Atlantic, in the North and East
by Ogun State and in the West by the Republic of Benin (LSMA 2003). Lagos State has an areq of
S0,000 km2 out of a total land area of 927,262 km2 of the Federal Republic of Nigeria. This area
‘epresents (0.4% of the Nigeria's territoral land mass, According to NPC (2006) and LSMA (20045},
the state has a population of 9.6 million. Sixty % of all the manufacturing mdustries m {he country are
ocated in the state. It also has the largest sea port in the Federation — the APAPA QUAYS. The state
s nchly endowed with certain natural resources such as coastal water (sea), lagoons and ereel
-omplexes and numerous rivers raminifyings the interior lands (fig 1). The coast land lieg n Hast to
Vest direction, (FAO 1994). There are two lorg breakers separating the sea from the Interways,
Jomestic fish production in Nj geria from 1995.- 2006 ranged from 354,434 636,848 metric tons, but
lightly decreased to 610,507 metric tons in 2008, (FDF statistics.) The small-scale artisanal fishery
Sctor accounts for over 94% of the total fish captured in Nigeria (Tobor 1994, 1. SMA 2005 and
150N 2005). The small - scaje artisanal fishermen in Nigena were aboyt 447
wse the part time fisher tolks accounted for 43 Yo (FDV, 2008).

The purse seine 15 one of the vanous fishing pears operated by the small -seale artisanal
shermen in some coasta] areas of the country. Both the gear and the craft are of (hanaian or i
he purse semne net 15 basically an adaptation of the encireling gillnet net; it is very long and deep and
ted with purse rings which make it passible to close the bottom of the et after suwrrounding a school
- fish. The introduction of the PUrse seine canoes in most West Alrican coastal states appears to be a
gmficant modemization of the small- scale artisanal fishing, It caiches mostly bonga and {lat
rdinella of highly limited size range (Moses, 2000). Ama Abasi e al was the first to report on the
mi-mdustrial purse seine lishery 1n Nigeria, specifically, the Cross River estuary
lers of the Gulf of Guinea. The objectives of this study are to: a) appraise the design characteristicsy
d the performance of fishing gears and crafts used m purse seme operation; b) discuss the mode of
ceration of purse seming off Orimedu fish port; ¢) determine the species composition of the purse
ne operations with respeet to volume of catch and modal sizes of each fish species harvested.
provide base data to enable the managers plan for rational explottation, utilization and management

the purse seine fishery in Lagos state; ) enumerate the constraints facing the small scale artizanal
henes in Lagos state.

S50 nullion, A rmong

and the adjacent




MATERIALS AND METHODS

Onimedu is a fairly large fishing settlernent stretehing some 500m along the east coast of !
entrance. It 15 located on latitude 6° 25”and 6° 50 East and longitude 3° 25” and 3* 20" North of
State, Nigeria. The beach is sandy and seems to be stable unlike the Bar beach in Victoria I-
which i3 always eroded by wave action of the sea. The sandy beach serves as the site for landir
marketing of the fish caught. A survey was undertaken to determine the number and type of all &
cralts at Orimedu port. The socio-economic characteristics of people engaged in all fishing aci-
wiil a bias to purse seining were also determined. Water temperature was measured at the {;
sites with a mercury- in-glass thermometer and recorded. DO and salimity were also measured
the aid of DO meter (model) and salinometer {Model) respectively and recorded. An assessmetr:
undertaken to determine the speeific design characteristics of the purse seine net and craft e
Onmedu fishing port. The mode of operation of the purse seine nets was also evaluated. Sp
composition of the purse scine operations was assessed. Species composition by weight and m
s1zes of each fish species caught were also determined. The landing site cum the marketing of the
landed 1s on the sandy coastal beach. On arrival from the fishing trip, the Ghana dug outs v
stationed on the sea behind the tough waves to be well anchored. Fish caught were latter evacuated
medium size fishing canoes measuring between 7-9 meters (LOA) to the landing site. At the land
beach the fish specimens were transferred from the canoc by big trays to be landed in heaps on
sandy beach. There were approximately 200 pieces of fish specimen per heap. The heaps were ©
sold to the middle women fish mongers.

RESULTS

Frve hundred small non-mechanized fishing crafts measuring between 5-7 meters (LOAY;
medinm, plank banana cances measuring between 7-9meters (LOA); and 19 large Ghana dug o
canoes measuring betweenl1-17 meters  (LOA) were enumerated -The plank and large Ghe
dugouts were respectively propelled by 25hp and 40-50hp engines. The number of able fisher e
Orimedu [1sh port totaled 700. These comprised of old, middle- aged and secotlary school boys. |
Chanaian fishermen operating at Orimedu were about 20% of all fishermen encountered during 1
course of the study. Only the Ghanaians operated the purse seines for bonga fishing. They we
ttinerant because they changed fishing locations based on {ish migration. Purse seine operation
carmied out throughout the year except during the heavy rainy scason and August break. During ¢
favorable fishing season a canoe purse seme operation could provide an adequate income for
people. However during the rainy season, the dug-outs canocs are generally rendered unseawort:
and the Ghanatans resort to mending their gears and crafts, Some also may participate in ad lu
activities hke: poultry cum husbandry, marketing of domestic needs, tailoring or other forms
combination of enterprises. A synopses of the problems faced by the purse seine fishery sector mel:
non-participation of mdigenous fishermen in purse semmng, madeguate or lack of access 1o capil.
madequate supply of fishing inputs, lack of modern fish processing and fish preservation equipmen:
distant access to gasoline procurement and fuel wastage from searching for schooling clupeid sto
In addition, the prohibitive costs in the procurement of modern equipments such as the echo sound
and radar for sighting the schooling fish are also serious constraints affecting productivity.

Environmental Factors

The physicochemical analysis recorded at Orimedu fish port 1s stated below. The lowest and gl
mean range for the parameters like: Water and Air iemperature; Ihssolved oxygen; Salim
Conductivity and pH were: 25.90-29.76"("; 25.39.28 35% 5 9.75-0.90mg/l; 28.90 - 33.49%0: 47.0
31.71; and 8.17-8.56 respectively as shown in table 5 below. The table also highlights the mea:
variance, and standard deviation of those physicochemical parameters.



Parameters X o s B Range

Water temperature (T 2807 . 126  Tap 25.90 - 29.76
Alr temperature 27.14 1.56 1.40 25.39-28.35
Dissolved oxygen (9 mg/l) 5.81 0.14 0.12 575 699
Salinity (%0) 32.34 1.56 1.47 28.90 - 33,49
Conductivity readings 49.69 1.85 o g 47.00-51 71
pH 8.41 0.13 0.11 8.17- 8.5¢

Design Characteristics and Operation of Purse seine Nets and Crafts

The purse seine set net with the exception of beach seine net has the highest number of bundles per set
of net. The net 15 multifilament gill set net. The mesh size ranges {rom 2.5-5.0 inches. These nets
catch fish by surrounding them both from the sides and from underneath, thus preventing them from
escaping by diving (Nedelic and Prado, 1994). The purse seme net is characterized by the use of a
purse which closes to retain the captured fish. The detailed basic design characteristics of the purse
net are presented in Table 2.

Table 2: Basic design charactensties of Purse Seme net off Orimedu fishing settlement.

Design
(haractenistics Measurements
Headline 250 -600m.leng, made of polyanude and polyethylenc.

Net webbing 1, 25 -1.30 multifilament net with 20mmmesh size and R400-500 text twine rope
Hanging ratio It ranges from 1:1

Floats It consists of cork, rubber and plastics. About 1500 -2000 floats are fixed to the net at
mterval of 0 -10cm.

sinkers  They are made of lead (Pb), zine (n) and stone. The number ranged from 13000 -15000.
The weight 15 between 100 -150gm. They are fixed interval of 40-60mm.

The Ghana dug- outs {canoes) used 1n purse fishing expedition-are among the biggest of the small

scale artisanal fishing crafts encountered m Lagos state. The length ranged between 11-17 meters
(LOA). A typical dug-out canoe 15 propelled by powerful outhoard engines (40-50 hp). The engines
are technocranically mounted on the nght hand side towards the tail end. The canoe 15 manned by § -9
able fishermen. It has sophisticated devices such as the echo sounder box; depth founder and compass.

Mode of Operation of Puarse Seine Net
After fuelling, the purse seine net is ferried nto the large Ghana dug-out by a medium size fishing

canoe measuring between 7-9meters (LLOA). The fishermen randomly sail out to search for shoals of

bonga fish. On sighting the schooling fish, the engine is slowed down. The canoe then sails with
precision towards the direction of the swimmuing fish. The net 15 then paved mto the water quickly to
encircle the fish. After encircling the fish the too ends of the net are tied together. The artisanal fisher
{olks then use vartous acoustic methods to frighten the fish into the net. Immediately the net 18 hauled
mto the canoe to land the fish caught. On return from the fishing trip, the Ghana dug -outs are well
anchored behind the tough waves on the sea. Fish caught were later evacuated by medium- size
fishing canoes measuring 7-9 meters (LOA) to the landing site on the beach. At the landing site, the
[1sh caught were transferred from the canoe by big trays to be landed in heaps on the sandy beach.
‘T'here were approximately 200 pieces of fish specimen per heap. The heaps were then sold to the
middle- women fish mongers.

Species composition

A total of tuee thousand and seventy one fish specimens were sampled at Onmedu fish landing sile
from August 2007 February 2008, Ten fish species belonging to five famulies were frequently
encountercd during the sampling period as shown mn Table 3. The gear was highly selective and fish
target speeific, The fish species sampled meluded: Etfmmalosa fimbriata (bonga fish), Sordinellu
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mardarensiy {sardines).both belonging to the family clupeid, Scombromorus fritor{mackercl), -
abesus (Tuna fish) of the [amily scombridae, “hloscombrus chrysurus (African bumper fish).
hippo (caranx) and sharks. Total lengths of Ethmalosa (bonga fish) and Sardienella ;-
{sardines) sampled measyred between 23 3lem (TL) and 17— 29¢m (TL). Clhloros,
ehrysurnes and Carany hippo measured between 13-19em and 45-6%9cm respectively. Moda!
other species are als as shown in Table 3,

Table 3. Species composition, relative abusndance and modal sizes from Pupse Sewme Opera:
Urimedu,

_FamiI}r B Sp;r.ﬂ‘i_eﬂ L& L S 0mmon narmes Range in T1, (cm) %o by Mt
Clupeidae  Edumalosq Jimbriata Bonga fish 2331 33 .10
Sardinella madarensis Sardines 17—31 40.79
Carangidae Clloroscombrus Atlantic bumper
chrysurys fish 13-—19 1.0
Caranx hippo Crevaile jack 4569 1.2
Alectis alexandarys Alexandria pompano 4569 0.40
scombridae Thannus albacares Yellowfin tuna 63---73 1.00
Thunnus obesys Bigeye tuna 123- 155 (.51
Scomberomorus tritor Mackerel fish 52--83 23
Carcharhinidae ¢ archahinus spp Sharks 175 0.01
Sphyninidae Sphyrna ! couardi Hamnmer head shark 113-115 0.09

TABLE 4 Fish welght and pereentage by weight of fish species sampled at Orimedu —~Lagos stat:

Fish species Weight (kg) %0 by wt.

Ethmelosa fimbriarg 211.00 i B o
Sardinella madarensis 143.00 33.14,

Scomberomorys iritor 27.00 6.25

Thunnus albacares 13.00 2 3.02

Hnus  obesys 5.00 1.16

Clloroscompus clrysurus 15.00 3.47

Caranx hippo 7.00 .62

Alectis alevandrinus (.40 0.09

Carcharfinus Spp 1.0 (.23

Fl;ﬂf{'l.'f'ﬂ'i"cf_f ey = Lo 34 . : o [}_.fyz - 3
Total 444 10} .0)

The total weight of the fish sampled was 444.54kg, The average weight of the catch landed per o
was 30.53kg. During the sampling period the most abundant fish species caught were [,
Jimbricta {(bonga) and Sardinella madarensis {sardines). fimbriata ranked the highest with 21
kg of fish landed accounting for 48 909, by weight of the total fish landed, § madarensis ranked -
with 143 00kg accounting for 33.149; by weight of the otal fish landed. Scomberomorus -
(mackerel) came third with 27.00kg representing 6.07% of the total weight of fish landed. 77,
ebesus (Tuna tish), Chloscombrus chrysurus (African bumper fish), Curany hippo (carany)
sharks were minor components of the total fish Janded as shown in (Table 4).

SCUSSION

The low number of fish species landed shows that purse seine is highly selective and fish 1z
specific, which accounts for the overwhelming dominance of the two clupeid species in the catch, -
lishermen maintained that the bonga fish was mostly caught in Foreados water which comes from: -
Lasiwards end of ¢ Irimedu fish port while sardines (Sardinelly madarensis) was said to migrate {;

the Westwards i, with the current coming from Renin Republic Moses (1988) and Ama abasi e



{2003) reported the dominance of clupeids especially, . fimbriata in purse seine eatches in South-
eastern Nigeria. The high catch of bonga recorded in this survey can also be attributed to the rise in
salinity and the abundance at this time of the centric diatorm, Coscinodiscus on which the bonga fed
(Moses, 2000). In contrast, fish species richness from the beach seine is significantly higher and less
species selective with bias to its cateh. In an earlier study, Abass (1984) obscerved that 33 fish species
belonging to 14 families were sampled from beach seme landings at Yovovan fish landing station
Badagry, Lagos State. Lengths of the clupeids ful]l within the ranges of 30-40cm and 13 -35cm as
reported by FAQ {1990). These ranges are the limits for adult! mature cluperds. The mplication 15
that purse seine net in Orimedu has not depleted the population of clupeids m the sea. However this is
m contrast to Ama- Abast et al (2003) where purse seining undertaken in the Cross River estuary
resulted 1 over fishing in the bonga stock. Also, juveniles and mmmature fish species are prominent in
landings of beach seines, inshore fish trawlers and shnmpers (Kusemiju, 1992 and FAQ, 1992). In
separate studies, Udolisa (1984) and Sholarin (1985) also noted that samples of wimmature [Nisha
Africana (Afnican shad), Vomer setapmis (Moon fish), and Chloroscombuss « hrysurasi Alantic
bumper) varying between 5-7em (TL) were caught by beach seines at sea. These problems are not
peculiar to the coastal purse seine fishermen at Orimedu fish landing station, but may be applicable to
other fishermen in the country.

Purse seine operation 1s highly selective and does not result in growth-over fishing in the
populations of clupeids. Matured fish specimens only were caught by the coastal purse scine nel.
However, it should be acknowledged that over fishing may set m if fishing levels continue to be
immoderate and mesh sizes are reduced. In addition, over fishing may be experienced if {ishing for
bonga is extended to the estuaries which are the nursery grounds for theses fishes. Trainmg the purse
seme fishermen on golden job opportunities hike poultry cum integrated fish farnung 15 pivotal and
highly needed. Thus, 1o validate the cffects of purse seine operations i Orimedu [1shmg settlement. in
- depth assessments of the population dynamices of the exploited hsh stocks would be necessary.,
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ABSTRACT

The Atlantic Tarpon, Tarpon (Megalops) atlanticus is a marine fish of high commercial importance
with a special fishery in western, central and south-western Atlantic Ocean where 1t 1s a very
important game {ish. The spectes provides sport fishery especially m the western Atlantic coast of
America which has penerated millions of dollars in tourism, employment and boat charters. Tarpon
fishery in America 1s highly regulated and there are strict guidelines on capture, bag limmts and fishing
seasons. Tarpon puts up a spectacular fight when hooked, leaping up to 2-3m above water surface and
landing with a smacking splash that can be heard onc kilometer away. It is the leaping powers that
make tarpon a {avourite to anglers. In the coastal waters of south-west Nigeria especially for the
natives of the coastal communitics of Ondo State, T, atlanticus is a delicacy and of high economic
value. Some local fishermen and fish farmers in the area stock Tarpon in their ponds purely for
recreational purposes. Some of these tarpon farms were integrated with snack bars and served as
tourist centres. Visitors including individuals and educational institutions frequent the fish farm
during excursions and pay a stipulated fee per person as entry permit to the farm thereby generating
more revenue to the farmer. This paper highlights the importance of Tarpon as a game fish and
suggests strategies for development of its culture boik: as food fish and for ecotourism.

INTRODUCTION

The species, Tarpon (Megalops) atlanticus (Val.) occurs in the warm temperature, tropical and sub-
tropical Atlantic Ocean generally from Mauritania to Angola m the Fastern Atlantic and lrom Nova
Seotia to Braal i the Westem Atlantie (Irvine, 1947; Wihitehead, 1978: Fischer ef al, 1981,
Whitchead et af. 1984 and Schmeider, 1990). Taipon or “Silver King as is commonly known 1s the
oldest and first marme species o be declared a game fish (IGFA, 1987). In Western Atlantie, Gulf of
Mexico and Caribbean, Tarpon 5 a famous game fish supporting recreational fisheries, Tughly
appreciated by anglers and feiched millions of USA doliars anmually ((Hureau, 1984, Zerbi, 1999,
Figueroa and Zerbi, 2002). Although the speeies oceur in Nigerian coastal waters especially m South
West Nigeria, the potentials for sport fisheries and eco-tourism are not yet developed. Only very few
farmers culture Tarpon now unlike in the 80s and 905 when a booming tarpon-fingerling trade existed
in the coastal communitics of Ondo State (Ezenwa et al.1985 and Anyanwu, 2004). Nigetia is
endowed with natural habitats that can be developed into international tourist centres. Presently many
Nivorians are seeking for out-door relaxation centres and aquatic parks or holiday resorts can occupy
this miche. This paper highlights the potentials of T. atlanficus as a game fish and suggests strategics
for development of its culture both as food fish and for ecotourism.

BENEFITS OF ECO-TOURISM

Feo-tourism like any industry has both merits and demerits The International Union for Conservation
of Nature (1UCN), defined ceo-tourism as a responsible travel and visitation to relatively undisturbad
natural areas m order to enjoy and appreciate nature that conserves the environment and sustains the
well-bemg of the local people. The United Nations declared 2002 as the International Year of
Feotounsm (IY'E wwow mieroravinewsartigles/archives).  Eeotourism according to  the
International Feotourism Society (1TES) covers all wravels lo natural arcas thal conserves the
environment, contributing at the same time to the welfare of the local socety. The benefits ol
ceotounism can be broadly categorized as economic, socio-cultural and physical. The most direct
cconomic benefits are the improvement in employment and income. The world toursm cotnc!
estumates that travel and tourism provides ~mplovment for more than 100 million people weorldwide
responsible for over 7% of world capital investment.



The World Tourisin Organization (WTO) and The Bntish Columbia statistics reviewed that
tourism 1yected $9.5 billon into the British Columbia economy with 22.5 mnlhon visitors and
generated 11,980 direct jobs (The Brtish Columbia Statistics. 2000). Domestic and mternational
tounsm contnibuted in net terms approximately $6 billion to the Queensiand econony. A tourst dollas
is 2 new dollar injected into the local economy with greater the economic benefits that can come from
employment as porters, cooks, and guides in hotels and in transportation, as well as low
operators/guides and travel agencies. Ecotourism is x labour intensive industry and creates many job
opportunities, especiaily for young people and part-time workers. In tourtsm, hospitality and
recreation industries alone, there are 50 categories of employment and approxmmately 200
classifications of occupations. There are tremendous opportunities for the establishment of new
products, facilities infrastructures (road, social amenities ete) which all lead to a major source of local
economic mput {rom tourism (Mock and ¢ YNiel, 1996). Eco-tourism involves four sectors: the
tourists, the host communities, the environment and the lounsm mdustry, NGOs, syeh as WL the
Feotourism Society, IUCN, ete can produce codes to catalyze and strengthen efforts to promote
environmentally responsible tourism.

Tourism highlights the need for proper management of the environment and through effectve
policies and planning; it can ensure that the environment of an arca 15 preserved. It is also a catalyst
for residential development. Ecotourism can stimulate the establishment of a new and improved
ransport services to and within a regional area. Feotourism provides economic incentives and
promotes conservation of wild lands, generates income for park management and brings needed
mcome to rural populations. It promotes conservation, has low negative visitor impact and provides
for beneficially active socioeconomic mvolvement of local populations (Wall, 1997). Odunlann
(2003) reported that the Arpungu Fishing Festival is an atiraction spot for many tourists now and
Kebbi State government is poised 1o develop it to a world class event.

ECO-TOURISM POTENTIALS OF TARPON

Tarpon are pelagic species and wide ranging animals found in shallow waters, bays, estuaries,
mangrove lined lagoons and rivers i the eastern Atlantic. They are euryhaline species and can inhabit
marine, brackish and freshwater environments. They are large, beantiful, silvery {ish that reach Lp 1o
250cm and weigh up to 161kg with average hfespan of about 55 years (Plate 1). Tarpon possess a
swim bladder attached to their esophagus which enables them to take m atmospheric air and henee
can live in oxygen poor waters {Anyanwy, 2004).

. 1 £ %
Plate 1: Atlantic Tarpon - Tarpon (Megalops) atlanticus




Bond (1979} reported that sport fishing in developed countries provide excellent use of leisure
time as well as revenue generation. Approximately US $ 465 million was generated annually in
Florida through recreational fisheries which target T atlanticus as the most important game specics
(Zerba, 1999). Permit system in the Tarpon Fisherics requires anglers to pre-purchase a $50.00 permit
for every one tarpon harvested. This process has tesulted in a great increase in catch-release fishing
for Tarpon with a legally yearly harvest of approximately 100 fish per year (Crabtree et al. 1995). The
world record for tarpon caught using hook and line, weighed 128ke from lake Maracaibo Venezuela.
In Africa, Tarpon sport fisheries is not developed. However, sizes rangmyg from 99 - 112.60kg were
commoniy caught at Port Michael in Gabon and they won 1st position durmg the 11th Annual
International GGame {fish Association Fishing Contest (IGFA, 1987). When hooked, tarpon puis up a
speetacular fight leaping up to 2-3 meters above water surface and landing with a smacking splash
that can be heard one kilometer away (IGFA 1987). It is the leaping powers that make tarpon a
lavourite to sport fishermen.

The adult female tarpon is lughly fecund producing over 12 million eggs at a time. The eges,
iry. fingerlings, yuveniles, and adults are present i the coastal waters of south west Migena especially
Ondo State (Anyanwu and Kusemyu, 2006, 2007). Tarpon could be cultured in brackishwater,
freshwater and marine environment and grow fast when stocked with Tilapia as prey (Anyanwu
2004). The large scales are used m ornamental work and in preparation of artificial pearls. These
attributes make Tarpon a good candidate for the establishment of aquatic parks for eco-tourism
because it can casily be sighted in the water and would generate revenue for a long period of time.

Some local fishermen in [agos State stocked tarpon in their ponds purely for recreationai
purposes. Those tarpon farms were integrated with snack bars and serve as tourist centres (Plates 2

and 3). Visitors to the fish farm on excursions were charged a fee of N50-N100 per person as an entry
permit into the farm { Anyanwu, 2004)
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Plate 2: Tarpon pond Plate 3 Relaxation bar in the Tarpon Farm
(Tarpon Farm established mainly for eco-tourism and relaxation, located near Ojo-Alaba International
Market, Lagos State)

STRATEGIES FOR DEVELOPMENT OF ECOTOURISM POTENTIAL OF TARPON
Ecological based tourism in Nigeria is at the carly stage of development and its promotion can be
enhanced through:

Establishment and maintenance of Tarpon farms for sport fishing and relaxation purpose. Lakes,
reservoirs and other water bodies can be re-stocked with Tarpon. Fishing tournaments or festivals
hike that of Argungu can be organized for such water bodies. Estabiishment and maintenance of
Tarpon farms in our national parks, zoos other games reserves, e.g. Yankari Games Reserve, Obudu
Cattle Runch, Botamical Garden in Obafemi Awolowo University, Ife, Zoological Garden m
Umversity of Ibadan. Provision of nature-based and eco-tourism facilitates by State Governors.
private scetor and non-governmental organization:.



thgantaation of Local and imternational warkshops and semimars on the ceo-touren Potvntinl o
larpm
E‘.’H|‘JU'-.‘~t'!'lt]l"Il[ ol the natonal, stoie and private mstituions respossstble (o sustintble tour e,
namely: The Foderal Maustry of  ommerce and lounsm. The MNigenan lourism Prevelopiien
Corporation (NTDCY, ‘The National Parks Board, Federa) Fovironmental Protection Agrney (1B
The State Tounsm Boards, and The Local Government Lonrigm Commintee.

There are laws and other regulatory bodies which seek 1o ensure sustamable tourism and have et
astde speeific areas or reserves for cco-tourism angd native-based tourism.

I atlanticus has great potentials [or cco-tourisim and sport fisheries development m Niperia,
Drevelopuent of aquatic parks and fountains or ponds stocked with tarpon can contribuge postively
the conservation of the ecosystem, natural resources, wild life and fishes as well generation of revenye
and creation of employment, There is need to establish well designed Tarpon larms for COL-TOUNLLE
and production of {ish for human consumption,
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FIELD IDENTIFICATION OF Typha SPECIES IN HADEJA GASHUA NGURU W LA™
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ABSTRALCT

leld identihication of Typha species in Hadeja Gashua Neuru wetlandds  Nigena between Jann,
June 2008, and July! October 2008, The study was conducted at Gashua Neuru wetland (Yobe
Jigawa states), Nipenia 2008, The three sampling station was established. Aquatic Plant Con
mlormation system Table (1996), for identify the species of Dypha species was used, m o
samphing station. Two Typha species vwere identified 1 latifolia and T angustifolia. Data anal
showed that, there was signmificant difTerence between T latifolia and T. angustifolia (P=0.05).

INTRODUCTION

1ypha grass can be found in wetland, sedges and meadows streams, rivers banks and luke edges.
plant is found in areas of fluctuating waler level, such as road sides, ditches and reservoirs (i
1975). It 15 an erect perenmial freshwater aguatic herb which can grow up to 3 or more mete
height. The leaves are thick ribbon like structure which have a spongy cross- along moving se
exhibiting air channels. Typha are found throughout the world and Southerm Africa. Tt 15 1
commnon i agquatic situations whether in standmg or slow-flov g waters, Marshes stream by
dams and lakes are most conunonly inhabited by Typha grass .The muddy substrate of these w
badies help the plants to anchor its rhizomes firmly.(Smth 1999). The subterranean sten arises |
thick creeping rlnzomes. Flower structure is a dense, fuzzy, cylindrical spike on the end of stem, -
a gap 13 cm ol naked stem between the upper, male portion {(stamina) and lower, female (pn
portion. Jypha spe1s a clonal monocotyledon with sword-like leaves that grow vertically from
shoot base, The leaves are made of aerenchvina tissue and a large portion of womass allocatier
dirceted toward sexual reproduction. At matunily the spike bursts under dry condition releasing
fruits. The fruits have bristiy hars that aid i wind dispersal. When the fruits come m contact
water, the pericarp opens rapidly, releasing the seed. The fruits often fall to the ground in dense o
Vegetative reproduction occurs through an exiensive rhizomes system which is responsible for
maintenance and expansion of existing stands (Shekhov, 1974)

The plant 1s adapted to muddy and wet conditions. The strong fibrous roots that arise from
rhizomes help to anchor the plant so that it can withstand strong winds without being swept awa-
the water. Owing to variation in water content of marsh habitats, the thizome structure may show |
hydro (water) and Xeric (dry) adaptations. In Typha the prommence of mechanical and condu
tissue indicates the plant Mesophytic (plants capable of coping with both cxtremes of water
drought) ability due to the presence ol abundant storage parenchyma aerenchyma, and hydropl
tissue, (Smmth 1999). The thickened endoderniic layer affords means of prolection agamsl mons
loss during drought. Smee both the mechameal and conductive tissues are well developed, the pl
able 1o grow erect without being supported by the water. Cattails flower in late May and June .
sometines fater (up lo late July) depending, perhaps on sl and water temperatures as imfluenced
chmate and lifter m a stand.  The wind-borne pollen attaches i the stigmas of female {lower
eventually produce achene’s fruit, The elongated cmbryo and stalk are severed with fine, unma
bairs that aid m wind dispersal. Fruits are matwe in August and September. Seeds are very sm
weighing (L55myg each (Keddy and Ellis, 1985). Typha grass causes a variety of problems m Nige
that are broadly similar to those caused by Typha grass elsewhere in the world {Morton, 1975}, Fa !
studies (NIFTR, 2002) revealed that, this plant caused problems in Hadejia|Jama'are, Jigawa, Y
and  Kano states, In Nigeria, such problems include mterfering with water from {flood lan
impeding the movement of boats for transport, fishing and recreation among others. It also interter
with various methods of catching fish; competing with rice in paddy systems, leading to degrading
walter quality by adding taints and odours to the water, thus, decreasing dissolved oxveen content
also alters the {lora and fauna of aquatic ccosystems as well as a reduction in light penetration wit
the aquatic system. This undoubtedly mtensified crosystems degradation with consequent effect
the natural resources, due to over population of Iypie spp. Unless appropriate management stratey:



are applied, the trend might cayse ceonomie and ecological disasters to 15 pullion people in Npury
wetland. The am of this study 15 1o 1dentify the Iypha spp in Neurn Wetland, and 1o find the best
lanagement method to benefit the Neuru wetland community.

MATERIALS AND METHODS

Gashua Ngvru wetland is located m the North West Zone of Nigena, in Yobe and Jigawa states. Ihe
vegelation ecology s distingmishable into the Northern Guinea and Sudan savamma. As resull of
human activities the trees were replaced by shrubs from the South (o the Northern boundaries. 11e
area 1s wholly tropical with abundant solar radiation (400-500 wim-2) incident mostly as heany
radiation, ¥ hows/day mean and IMImmium lemperature 15 (17°C) and maximum (40°C") respectively,
Jigawa and Yobe states are distinet dry and wet seasons, Maxtmum ramial] range 305mm to 1048
{Natonal Apricultural Research Project, 1996). The study was carried ou al Lrashua Nourg wetlan
m 2008, The three sampling station was established as showed figure 1. Fypie species was collected
m each sample station. Aquatic Plant Control ifbrmation system lable (1996), was used Lo
identilication of Typha species m three sampling station as mdicated 1 table 1.

Table T Aquatic Plant information system (1996).

T I angustifolia I. gluea L= donunizensiy
R, | . ] T = Ji ]
Appearance Coarse Slender Lather Slender

sloot

Leaves Flat Convex on Convex on bacl Convex on bael
X- section B-15 bacl 6-12 6-12
width in mm Tapenng 5 Auniculate lapermy
slieaths aunculate
Length between  female Non S-012em (-dem (.7-4 5em
and male
Pith color al base White White Yellow bulf White
Female {lower bract Non Dark brown Nom razely like ang & Light brown

blunt dom. Chate &

apiculate

ESULTS AND DISCUSSION

Fhe species of Typha identified in Gashua Nguru wetland during the two season 70-750, was Ll
Latifolia  follow by T. angustifolia as shown in ligure 58, 6. The result showed that during wet
seasen the population of 7 latifolia 1s lower compared to dry season. While T angustifoli increased
in population during wet season. This may be associated with [acts that T latifolia is less tolerant to
higher {lood (smith 1984). Studies have showed that Dypha latifolia is found in the mos! favorahle
sites compared to T7 angustifolia and T domingensis (Gustafson 1976). T latifolia seeds are Joss
tolerant to salt (NaCl) concentrations in the substrate when compared to I angustijolia seeds.
However, seeds of both species which had been soaked in saly solution would germmate afier hemng
returned to non-saline conditions (McMillan 1988). Typha angustifolia seeds showed no stemificant
germination response when sprouted along a moisture gradient which ranged from 5 e¢m below
substrate to 10 em above (Keddy and Ellis 1985). ‘Though their appearance seeme similar, the simple
way to differentiate the two species of Typha is the mflorescent. In 7 angustifolia, there is separation
between the male organ and female orpan in the inflorescent, T latifolia has no separation between
male organ and temale organ as shown m plate land 2. Other Iypha species such as ¢ donnngenyiy
and 77 glica are completely absent 1y was observed the two species were restricted to less favorable
and more saline habitants (Gustafson 1976), I latifolia have numerous leaves compared o 7
angustifolia. T latifolia also eliminates habitat and species diversity, and reducing the opportunity for
other plants to become established and survive. Shading is a significant effect on other plants (Pianka
1973). In T. kuifolia, the inflorescent are usually short distinguished from 7' angustifolia, which is
longer (Smith 1999),
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Plate 1 Iypha latifolia
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ANAFSTHETIC EFFECTS OF POTASSIUM PERMANGANATE ON Heterobranclis
bidorsalis

OLUFAYO, M.O. & ABATI, O
Department of Fisheries and Aquaculture Technology, Federal University of Technology, Akure

ABSTRACT

Heterobranchus bidorsalis fingerlings were ¢xposed to the concentration of 0.10, 0.15, 0.20, .25 and
.30 g/1 of potassium permanganate in replicates. The anaesthesia and recovery rates were studied. The
24 hours LCs of H. bidorsalis fingerlings exposed to polassium permanganate was 0. 20¢/1, The
ciiects of potassium permanganate increased with increase in concentrations and duration of exposure
o certain extent, the anaesthetic time Imearly decreased as the concentrations and temperature
mereased while the recovery time increased from 1- SN a5 concentrations mereased. 1he vifects of
potassium permanganate was reflected the fish swimming pattern, rapid opercula movements,
hyperactivities, surfacing and leisions during exposure for 24 hous. PIL temperature, dissolved
Oxygen concentration, salinity and conductivity of the test media showed slight mereases. Potassium

penmanganate is a potent anaesthetic for £, bidorsalis and most effective at the concentrations of
0.10-0.200/1.

INTRODUCTION

The art of fish culture is an old age practice m Nigena, Research into fish culture practices has made
1t possible for mass publicity for the transfer of the culture technology 10 the gencral public, However,
to enhance the development of agricultural practices i Nigena, the effeets of some chenucal
substances on fish has to be understood because some of these chemicals have adverse effects on the
fish (Madu et al., 1989). Potassium peErmanganate 1s an oxidizing agent usually in crystals or powder
[ 1t reacts with any organic matler m a pond meluding algae, bacteria, fish particulate, dissolved
organie and orgame botlom sediments. It has been used in fish ponds to treat common fish pathogens
such as gill parasites and external bacterial and fungal mfections (Moore ct al., 1984).

MATERIALS AND METHODS

120 healthy /1. bidorsalis tingerlings (mean wi, 3.9g) purchased from a reputable fish fam i Akore
Undo State were used for the experiment. The fish were transported life in a plastic bucket 1o the
laboratory where they were acelimated for 248 hours in a 1500 litres bowl prior to the anaesthetic
tests. Each bucket was filled with 10 litres of water obtained from the well n the Fisheries and
Wildlife Farm, Obakekere, During this period the fingerlings were unfed for 24 hours prior to the (est
m order to mimmize the production of waste, theicby reducing ammonia production from the wastes,
The fingerlings were distributed randomly in treatments of 10) fingerlings per bucket, The lingerlines
were weighed with Mettler Balance (Mettler PM 360) and the length taken with a measuring board.
The followmg concentrations of potassium permanganate (0.10g, 0.15g, 0.20g, 0.25¢ and (. 30e7)
were added to 10litres of water in each of the experunental tank this was in replicate before the
miroduction of /. bidorsalis fingerlings. The behaviour of M. bidorsalis after the introduction of
potassium permanganale was recorded. Temperature, pH, dissolved oxygen (DO conductivity and
salinily were conducted during the experiments. The 1.5, was determined by using graphical methods
{'robut method). Data obtained in the experiments were subjected to analysis of vartance (ANOVA):
Ciraphical methods (Probit Method) and Standard Deviation.

RESULTS

The [ish were observed to exhibit erratic swimmirg and after 2 while swimming weakly to maintam a
verlical swimming position, surfacing, peeling if the skin, discolouration, change in behavior, loss of
reflex and increase in opercular movement.As the duration of exposure mereased, the test fish showed
increase weakness, loss of motion and gasping for air. Anaesthesia, recovery time and mortality rate
of Il. biodorsalis exposed 1o KMn0O, is shown in Table 1. The values showed that there was
significant difference (P < 0.05) in the mortality rate of the lest organism at different conceniration
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with mereasing tirie of exposure in varied concentrations of KMnO, In concentrations 0.2-0.5 = all
the hish reached anaesthesia within 3 hours of exposure and in concentration 0.1 g they rcache!
anacsthesia in 6 hours. Table 3 shows the physico-chemical parameters of I hidorsalis cxposed 1
potassium permanganate after 24 hours. Fig. 1 shows the direction and strength in the lmew:
relationship between two quaiitative variables showing mortality as dependent factor coefficient (1

has possible values between positive and negative one. Concentration 0.1g resulted in anaesthesizin:
the fish with po mortality, concentration 0.15g caused cquilibrium mortality in the [sh an

anaesthesia ocewrred within 3 hours of exposures (Fig. 1).

DISCUSSION

An mereased was observed in the dissolved oxygen and salimity level while pH and temperatun
decreased but conductivity level of the medium varied considerably as it can be seen in {Table ¥
Resull from various studies revealed that organisms exposed to toxicants or chemicals usually exhila

changes In opercula rate, erratic sudden jetky swimming movement, hyperactivities and differer:
behavioural activities as shown in these experiments, which was demonstrated to he sensitiy,
mdicator of stress in fish subjected to sub lethal concentrations of pollutants (Davis 1973). I
responses n this experiment also agree with Pascual et al. (1994), which noted fish settling at 11

bottom of experimental tank shows stress or weakness, Stress and hyperactivities of the clariid fishe

observed in this study, had been reported in the Brook trout, Salvelinus fontinaliv (Drummond ot al

1973). Similar trends have been reported by White (1980), while working on Atlantic herring, Clup:.,
harengus and Ajao (1985) .Clove oil has a narrow margin of safety as was also pointed out by Sladi-
et al, (2001) m their comparison of different anaesthetic. This agreed with the result of th:
cxperiment However, clove oil reduces ventilation rate in Mieropterus salmoides (Cooke et.al 2001
and alleviated the stress response in salmonella (Iversen et. al. 2003 ). This agreed with the result !
this experiment. The induction time in highest concentration (0.3g), is less than 2 hours 30 minute
and took a long time of recovery (Table 1).The rate of mortality at different concentrations of KMat)
{0.25-00.3g) were almost equal under similar conditions (fish from the same stock and water souree
this agreed with (Sladky et. al, 2001). The lngher the concentration. the higher the mortality, th
vanable factor 1s being caleulated using the regression equation (Fig 1). At the highest concentration
(0.3g), the test organisms (fish) reached anaesthesia within 1 hour 45minutes, concentration ((.25y
reached anaesthesia within 2 hours Sminutes and took 10-15mimutes to iecover, concentration 0.0y
reached amacsthesia in 2 hours 15 minutes and it took about 8-10 minutes to recover whil
concentration (.1 reached anaesth=sia in 3 hours 2minutes and about & recovered immediatels

Control had no reaction to anaesthetic (KMn(,) but behaved normally during the experimental permo
(24 Tours) compared to other treatments. The anaesthetic rate of each test organism (fish) is dosag:
dependent and mortality (Fig 1), The observation is confirmed by the significantly different mortahit
rates obtained due to dosage as was documented by Ufodike and Omoregie (1994).

Table 1: Physico-chemical parameters of medium containin tassium permanganaic
Y P !

Concentration 0.00g -

030g 015  020g ___ 025¢ _ 0.30s
7.05:0.00°  7.01+0.05®  7.0220.05°  7.01:0.02%  7.01+:0.04° 7.03L0.0.

DO, 4.90£0.00°  7.10£1.56"  7.60:201°  7.47+1.82°  8.30£248 8903
Temperature  28.1040.00°  27.9040.14°  27.8310.18° 2787:0.17° 2781:0.17" 2800100
Conductivity  0.0032+0.00°  0.0032:0.00" 0.0032:0.00° 0.0032L0.00° 0.0033:0.00" 0.0027:0)

L 4

_Salinity 0054000 0.15:0.00°  0.15:0.00°  0.15¢0.00°  0.15:0.00" 0.17406.0




Table 2: Recovery and mortality of Heterobranchus bidorsalis exposed to polassium permanganate

Tume 1t take to reach Recovery tume intervaly Full recovery time
anaesthesia L B . oy 1 i / mortahty
. —-_ Time R - o ) i No o dme My IEJH}'
Ar 3 hrs 2ming 10 Recovered slowly afier | 1 2dJws  NIL
A minute
2hrs 53mins 4 Recovered slowly after | 2
Ay 2hbrs58mins 6 minute 3 24hrs  NIL
Recovered slowly after |
minute
2hrs 40 ming 4 Recovered immediately 2
B B, 2hs43mins ¢ Recovered slowly after | 5 24bhrs 3
minute
By 2 hrs 40 ming [0 Recovered slowly alier | | Bl 2dhrs 4
nunute
Gy 2hrs 15mins 10 Recovered slewly afier 5 2 Jdhrs 5
C minutes
2hrs 30 ming 6 Did not recovered immediately -
Cy 2hrs35mins 4 2dhrs 4
2 hrs 5 nuns 3 Did not recovered nmedialely
% 2hrs 8 ming 7 - 24hwrs 7
> 2 hrs 5 mins -4 Did not recovered immediately &
I 2hrs 10mins 6 Recovered mmediate]y 2 24 hrs
I hour 45mins 8 Recovered immediately 1
E E 2 hours 2 D1d not recovered inﬂncdiute]}' - 2dhre 8
i 2 hours 10 Recovered slowly after 1 ming 2 24hrs 8
Bl e - 2 - d
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ABSTRACT

The mvestigation o bacteria in grow-out catlish was carmed out from Febraary to June, 2008, 100
dead Clarigs garicpinus were collected [rom ten ponds (A-J) distributed in Jos and 1ts environs.
Results from the various ponds showed that Escherichia cofi were present in all the location found,
while 87.0% of the total samples obtamned were positive with bacteria izsolates. The solales were
shown to include Aeromonas species (11.5%), Escherichia coli (35.6%0), Psendomonas aerugingsy
(15.0%), Streptococeus Jaecalis (13.8%) and Klebsiellg derogenes (18.4%) of which pond I¥ had
16.1% of bacteria organisms while ponds B, G and Il were hoth 0285, respectively.

INTRODUCTION

All iving organisms are likely to get diseases or infections or illness which is a deviation from the
normal life. Fish is no exception, m the case of fishes diseqse situations are more peculiar and
different rom that of lund based antmals or o ganismis in the sense that the mteraction of water 14 g0
great that it decides the {age ol the organism durmg 1llness. herefore, disease 1na lish can be saud as
the end result of an Interaction between at least pathogen three factors viz: host susceptibity, pathopen
virulence envirommenial faciors {Stressors) {(Kumer,2006), The diseases caused by bactena are of
lesser importance in Africa than those caused by other agents. This is probably because of long period
of optimum water emperature and the resulting abundance of natural food. Remuarked tha bacteria
are macroscopie organisms which differ from other cells by lacking nuclear membrane, with gl] 1t
genenie material linked to a single chromosome. They multiply by binary fission in living and dead
cell host and highly mbignitous because of the diversities in systems and discase they cause, Discased
fish usually exhibits either physieal or behavieral signs, or both. In almost all cases, aceurate
evaluation can only be made af g diagnostic laboratory. The behavioral and physical SIENS serve as a
aeneral guide to indicate presence of certain disease (alter Moore ef al, 1984). This study therefoge
reports on the bacteria organisms in grow out Clarias garipinus in Jos,

MATERIALS AND METHODS

A total of 100 dead fish sample were collected from ten ponds (A-J) and were taken to central
IMagnostic laboratory, National Veterinary Resecarch Institute, Vom, Plateay State for baeteria
diagnosis. Samples of dead fishes were brought nto the laboratory in sterile Cellophane. Benel fish
were kept ull the proper investigation i a cold place: however, the fish was not allowed to freese m
the relngerator (Glenn, 1977). Areas exanuned {or bactenal mfection include skin eye nills, hueart,
spleen, stomach, mtestine, kidney, pancreas, lungs hiver, which was aseptically. Using aseplic
techmque, 1g of various tissues (gills, miestine, skill e.t.c) were weighed and homogenized into 10mi
of sterile brain heart infusion broth (LAB m) and macconkey broth (FI.UKA). These. however, were
mcubated at 37% for 24 hours, subeulture onto Blood agar and macconkey agar plates (FLUKA) and
mncubated at 24hours. Colonjes of bacteria developing on the plates were observed, 1solated and re
1solated until pure cultures were obtained. The bacterial isolates were then wdentified using both
morphological and biochemica] methods (such as catalase, oxidase, urease, methyl red, viques
proskauser, sugar fermentation tests) usmg Colins and Lyne (1987).

RESULTS

The location and samples of fish collected diflers considerably. Table 1 presents the figures. The
bacterial species 1solated from different locations from Jos and jte CIVITons are summarzed m Tabic
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2. Table 3 and lable 4 shows distribution of bactena isolates in all farm respectively. Farm I had |
(16.1%) and 10 {11.5%) of all the bacteria isolates while, Escherichia coli 30 {35.6%) were found
be present n all designated farms.

TABLE 1: Location and distribution of samples screened

Tocation Distribution of samples screencd

A i 7

H 12

C 17

I 10

E V]

¥ 14

G a

i 8

I 15

I o

Table 2: Distribution of bacterial isolates from different sample location,
Tsolates ~ Location

J ' Pl A B C D E F G BT J
Aeromonas spp EE Gl ¢ R T T
Escherichia coli 53 3 2 e gos
Fs. aeruginosa 1. 200 1 3 3 1.3 %
Kleh. aerogenes 0.0 3.2 2 394 .8 % %
Strept. faccalis T A O T O
TOTAL 8 7T e MER 1256

Table 3: Percentage distribution of bacterial each respective farm.

Location ™ Thistribution ol bacteria tsolates . 7 §L5)
A g B 7 - R
i3 8 92

L 7 8.0

D 10 11.5

i 0 6.9

F 14 16.1

Cr & G2

I1 3 92

I 13 15.0

J 4] 6.9

 TOTAL 87 100

Table 4: Percentage distribution of Bacteria 1solate in all farms

-_Isulales A B

C.D EF Gl I T TOTAL %
Aeromonas spp g 3 M 2 1T2 ST 17 195
Escherichia coli L R R S R SR N T 35.6
Fs. aeruginosa Lok DU AR el 3] S T s 15.0
Kb, gerogenes R S e S N B (O U T R 18.4
Strept. faccalis R RN S T T T S LES

_TOTAL 87 100




DISCUSSION
Lhe presence of Pseudomonas Species 1solates apreed with Okacme (2006), that Pserdomonay species
affect catfish of all ages and the mortality occurs as the result of mechanieal IMUries, poor water
quality and rowdiness conditions.Albert et al: (2000) noted that among the six (6) species of
Aeromonas, A hydrophilia is the only species that are known to he pathogenic in humans, and also 1o
fish. Okaeme (2005) reported that motile deromonas sepiticeme (MAS) caused by Aeromaonis species
15 probably the most bacteria disease of fresh water fish. This disease has been associated with several
menbers of the genus, Aeromonas, ncluding 4. Ivdrophilia, A, sobria, A. carvial, A sefuberti, and
A. veronil. Clinical signs range from sudden death with high mortality in per acute cases 1o superficial
to deep skin lesions. Escherichia coli has been found in all designated farm which indicate 35.6%
(Table 4). Pseudomonas acroginosa, Streptococeus faecali and Klebsiella aerogenes shows 15.00 o,
13.8% and 18.49; respectively. Ibiwoye, et al | (1990) reported that the study of bacteria microflora of
the gills and kidneys of . bidorsalis showed the presence of Gram negative bacteria of General,
Pseudomonas, Klebstella, and £ coli K. aerogenus. Although most straing of Escherichia coli are
harmless, some kinds of £ coli cause disease by making a toxin called shiga. The bactera that make
these toxins are called “Shiga toxm-producing” £, coli or STEC for short. The must wdenutied §11¢°
in North America 15 £ coli 0157, 117 {ofien shorten w0 £ goli 0157 or even Just “0157). (National
Centre for Zoonotc, Vector-Bome, and Entene Inscases, (ZVED) 2008 TIhe first siep i disease
prevention 1s to provide healthy environment for the tish with plenty of food (Gietema, 1992 L il
preventive measures meludes: -

I Avoid poor water quality and rowdmness conditions in fish pond.

2 Removal of dead fishes, frogs and excessive weeds that can harbor bactenal disease agents.

3 Research can be carried out to ascertain the pathogenicity and virulence of the bacteria

1solates.
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GROWTH OF TWO TILAPIAS IN FLOATING PLASTIC CAGES

DADA, AA.
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ABSTRACT

A growth tnal of Oreochromis niloticus and Sarotherodon guliluens fingerlings in floating pla.:

cages was camried out for 180 days. O niloticus (mean wt._ 75 + 0.50g) and 5. galilaeus (mican v -

30.40L1.80g) were stocked at 250 {ish fingerlings/m’. The study was conducted m four 2x2x1 -

plastic cages with two replicate cages for each treatment. A 25% protein balanced diet was used o

feed. The mean weight gain ranged from 0.33 to 0.91g/day while the mean final weight ranged [on
60.0g t0162.00g for O. niloticus and S, galilacus, respectively. Total fish production ranged fron
15.90 to 16.00kg/m’. The highest survival (100%) was oblamed in . niloficis while the lowe.:
(98.4%) was obtained in §. galilaens. The major constraint in the study was the inadequacy of suitabi
fingerlings size for stocking the plastic cages.

INTRODUCTION
Cage and enclosure sysitems are amongst the known modern aquacultural practices and are about the
cheapest (o operate (Qtubusin,1997). These culture systems maxirize the use of feeds in enclosures
and they can be stocked at higher density compared to the unit area of the cage. The system also
permits low mortality and high production potentials. Cage culture also affords better managenent
and results i mgher vields per unit area than pond culture, In Nigeria, tilapias are among the most
sultuble fishes for cape cultine. Cage culture of catfish, Heterobranehus longifilis has been attempted
on a commercial seale in man-made Inke Avame, Cote d"1vore (( ‘oulibaly ¢t al, 2007). Rahman ot
al. (20006) in cage culture trials of sutchi catfish, Pangasius sutchi (Fowler 1937) suspended n a river
fed channel got 2 production of 15.2-33.5 kgfeage of Im' within 150 days of culture. The capes
were stocked with 5.9- 6.7 g lingerlings at 60-150/m" stocking density. According to Otubusin (2000}
there is a definite potential for tilapia Cage cullure in Nigeria Lakes and Rivers in Nigeria, both on
comunercial and subsistence levels. The maximum carrying capacity for a cage depends on the mesh
size, cage size, and type of fish and level of dissolved oxygen in water. For I’ cages, Otubusin er af
(1997) recommended 200 fish/m’ and it is known that as the stocking density increascs, the totai (ish
production also increases.Several research works have been documented on the use of capes and
enclosures for Tilapia production. The main objective of this study was to grow fingerlings of Tilapias
(O miloticus and S, galilacus) to table size in plastic cages using artificial feeds,

MATERIALS AND METHODS

The site used for the studics was the Kigera I Reservoir (about 0.4ha) within the National Institute
tor I'reshwater Fishenies Research Listate at New Bussa, Nigeria and the study was conducted m 2003
Four plastic cages (2 x 2 x 1 m} were used for the study. The study consisted of two treatments below:
(1) 250 O niloticus/Cape

(11} 250 8. galilaens/Cage.

The capes were mstalled on Kigera IIT reservoir, The fish were fid with 25% pelleted feed at the rate
of 5% body weight twice daily between 9.00a.m. and 5.00 pa. The fish daily ration was adjusted bi-
weekly by sampling 20% of the fish for body weight changes. The experiment lasted for six months at
the end of which the total number of fish in each plastic cages and mean survival were estimated,
Ihssolved oxygen, pH and temperature measurement were determined according to the methods
described by APHA (1990) and the result of the water quality parameters measured during the
experiments is shown in Table 2). Mean weight sain and specific growth rate were calculated using
the equations described in Dada and Wonah {2003),



Table 1: Ingredients and proximate composition of experimenta] diet fed to fish |

Angredient _ Composition (%)
Groundnut cake 25
Yellow maize 74.50°
Vitamin/premix 0.50
Proximate composition
Crude protein 25.40
Crude fat 12.55
Maosture 4 &0
_Ash 495

Tzble 2: Summar " of water quality dunmng the eulture riod,
¥ q ¥ I pe

‘arameter Minirmum Maximum Mean +5]:
Temperature (OC) 25.40 29.30 27.352¢1.95
Dissolved oxygen (mg/) 2.80 4 80 3.80241.00
o L L — W . e e TR

RESULTS AND DISCUSSION

The summary of results of the study is shown in Table 3. Oreachromis niloticus grew from an averappe
weight of 75g to an average final weight of 162¢ while Sarotherodon galilaeus grew from an average
weight of 36.50g to an average final weight of 60.0g. The growth rate was highest m ¢ Yreochromis
niloticus when compared with the growth rate obtained in Sarotherodon galilaeus. This may be *
attributed to the sive of the fish at stockmg. At 75om, Tilapa is almost tabje size and the growth rate
would be slower than the fingerlings of Surotherodon galilacuy (36.50g). Also, 1t 15 op record that (),
niloficuy prow betyer than 8. galilaens m carthen ponds as documented by several authors, The growth
rates of fish in thys study appeared Jow compared with the rate of 2 59 3.72g per day obtamed by
Otubusi and Ifil; (2000) but better thap the values of 0.20-0.49 g/day reported by Otubusin {2000).
Total fish production was 16.0kg and 3.90kge respectively. The high survivg] rate could be attnibuted
to proper management of the stock and the physico-chemical conditions of the water 1n the reservoyr
during the culture period (Tale 2). The dissolved oxygen, pll and temperature estimated during the
culture period were within the acceptable range recommended for fish production ( de Graaf and
Janssen,1996).

Table 3: Yield of (2, niloticus and S, palilacys in floating plastic cages for 180 days.

R T B
Mean no. Stocked 250 250
Mean stocking wt (g) 75.0040.50 36.40+1.80
Mean harvest wt {g) 162+ 1.20  60.0+0.80
Mean wt gain {g/day) .91 0.23
Survival (%) 100 084
Average production kg/m* 16,20 5.90

The ceage fish culture cxpeniment embarked upon 1s aimed ag maximally exploiting the water bodies
of Nigena through production oriented research on the culture system. Expenience m countries where
cage fish culture has been adopted showed several advantages over pond culture. Based on the results,
it could be concluded that, there is a definite potential for Tilapia cage culture in lakes and Rivers In
Nigeria, both on commercial and subsistence levels, Fish production could be enhanced through this
culture system in Nigeria, ;

- __‘“.l.u.
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ABSTRACT

The physico-chemical parameters of Lake Alau were monitored for four months to assess the water
quality. Parameters such as temperature, ransparency, conductivity, dissolved oxyeen, biochenical
oxygen demand, ('a, P, etc were studied in five stations (A, B, C, D and E). Water samples were
collected monthly from 8:00 to 12:00noon, for four months (July - October 2008, wet season) and
analysed. The physico-chemical parameters were within the ranges of unpolluted water bodies.
Variation occurs in almost all the months of the study. Signilicant difference (P=200.05) oceurred [:} E
transparency and Ca among the stations, and insignificant difference (P-0.05) in temperature,
conductivity, dissolved oxyeen, biochemical oxygen demand, Mg and P. Thesc variations may be due
to effeets of fertilizer application, herbicides and msecticides i trrigated farms around the Lalke.

INTRODUCTION

I'he quahty of water plays a vital role in the productivity of aquatic habitats. The fertility of water 15
related to 1ts chemical properties and understandmg of water chenustry serves as hasis for considering
whether the water 15 rich or poor m brological production. The physical and chemical nroperties of
water greatly miluence the uses, the distribution and nichness of bwota (Courtney and Clement 1908),
As such, techniques of using physical and chemical properies to assess water bodies are essental,
And 1t will also reveal the concentrations of known environmental contamination which could render
such water unfit for human consumption and other purposes, Properties such as high dissolved oxyeen
I water 15 an essential pre-requisite for satisfactory aquatic life, while presence of dissalved oxRyeen
and carbon (IV) oxide m water for industrial purposes constitute corrosive agents and threatens the
life of most metallic plants (Akpan 1995). The objectives of this study were to assess the physio-
chemical parameters of Lake Alau, and compare the water quality parameters with the standard
required levels for {ish production.

METHODOLOGY

Lake Alau is one of the larpest water bodies in Northeast Nigeria. It was sourced from river Ngadda
It 15 located about 19km from Maiduguri along Maiduguri-Bama road, between latrtude 10"43'N and
longitudes 10°15'F and 13" 17'E (BSMLS, 2002). It has two distinet wet and dry seasons; a raming
season with mean annual ramfall of about 600mm from J uly 1o October, and a hot dry season {rom
March to July. The dry season 1s preceded by a period of dry Harmarttan with very low temperature
and dry hamatan wind between November and February (Bankole er af. 1984). Monthly surface warer
aamplt:s were collected m dupheate for a pentod of four months {July 2008 1o October 2008) with two
litre plastic containers. The containers were washed with detergent, rinsed with 0.1m HCL and finally
nnsed with distilled water. Collections were made between £:00am and 12:00noon. Five sampling
stations were demarcated from the lake station A, B, C, D and E respectively. Station A serves as the
control which is the inlet of the water body. Standard method from APHA(1998) was adopted for this
study. Temperatures were measured with mercury in glass thermometer while transparency was
measured with a Secchi disk. Conductivity and p' were measured using individual meters. DO meter
was used to determine the dissolved oxygen and Winkler method was used to determine Bl W, The
concentration of TDS was determined by evaperation process while that of TSS was by filtration
method. Total alkalinity and salimity were analyzed by titrimetric method. Colorimetric method was
adopted for Nitrate-nitrogen (NO;N) and Phosphate phosphorus (PO,-0).

RESULTS AND DISCUSSION

The monthly mean value of the physicochemical parameters of Lake Alau is given i Table 1, while
that of monthly mean by sampling station of physicochemical parameters 1s given in Table 2.
Physicochemical analysis showed that temperature was low in September (27.42°0.29°C) and high m



July (28.24°0.34}. However, other low valucs were recorded in Augast and October with no
sigmficant difference (P=0.05). The lowest value was recorded in station (27.55%0.35) and the
highest value m station A (28.00°0.45). There was no significant difference between all the stations
(P=0,05). The low temperatures recorded fom August to Scptember which is due to the cloudy
wealher caused the decrease in temperature. This in accordance with the works of Timms (20013,
which noted that climatic factors were the determuning factor for merease or decrease in temperature
m the and zone and lake Alau shore the climate of the northeast arid zone. The water temperature of
the range m this study falls within the normal range (25.0-35° ) of natural tropical waters (Allabaster
and Lyod 1980). The aquatic life of the tropics are adopted to these changes (Woaod et al, 2002).

Table 1: Monthly mean of some physicochemical parameters of Lake Alau 2008

Months  Temp  Conduct pll DO Transp  BOD Ua Mg P
() (Nem)  (mgll) (m) (mgl) Ly e Wy
Tuly 2824 6580 8476" 376" 0.852° 238 084  120° 009
August  27.92° 5104 790"  482°  1204° 268 084 250° (11200
Sept. 2742°  68.00° 7468 334° 138 120" 0365 08¢ 0212
October 296" 660" 112€ 3348 118 140" et 148 009

Table 2: Monthly mean of some physicochemical parameters of Lake Alau 2008 by Sampling
Stations

Stations  'Temp * Conduct pH Do 'I'mn:;-p BOD  (a ¥ My E
0 (Nem) — (mgl) Lo G () 7
A 2800°  6L.75"  7.0025" 3.525" 15375 1.925° 0425° 140° 03095
B 28.25% 6077 799" 3675 1.0375% 185  0.725% 1525 0.155°
6 27558 68075  7.915*  430p° 145"  2175*° 090° 145° 0.175°
D 27.95  66.00"  7.0925" 370"  1.015% 1925 0525 175 0.11775°
K 27679 64.775' 865 3878 073" L70° 080" 140" 0.1275°
Key:

A= Akurari (control), B= Usmanti, (= spillway, D= Abban, E= Ngawofete
% Value with same supper seript are no significant different (P<0.05)

Conductivity was low August (51.04°6.52) and high in September (68.00°10.56) during the wet
season. In terms of stations lowest value was recorded in station C (60.75°3.77) and highest in station
I (66.078.68). Also lower values were recorded in station A, B, and E although there was no
sigmificant difference between the stations (P=0.05). The specific conductance of the lake water was
less than 600wem recorded from Kiri dam (Ovie et al., 2000). The maximum value of 82u recorded
for lake Alau m wet scason 15 another indication of oligotrophy. It mplics low level of dissolved salts,
a charactenstic feature of “soft” water. pH was low in October (7.12°0.72) and high in July
(8.4871.06) with slight difference compared to the test of the months. In terms of stations, lowest
values were recorded in station A (7.060.44) and highest value in station E (8.65°0.77). Very shight
variations occurred between the sample stations. There was significant difference (P<0.05) between
station A, ) and E and no significant difference (P>0.05) between station BB and C. The values and
status in the p' of lake Alau apree with the ohservation of lanson et al (1990) m Zambezi river,
Elemi (1990) i Ona niver, Atama, (7003} m Rimco reservoir, but contradicted the trend in some
Adrican lakes in winch pH is lower m wet season, but nises during dry season (Azionu 1983). The pH
ranges of lake Alau were comparatively narrow and fall within the recommended range (0.5-9.0) as
sustainable for aquatic life (Boyd, 1979). .

The DO concentration in the Lake was low in October (3.34%0.25) and high in August
(4.82°1.84), In terms of stations, lowest value was recorded in station A (3.5370.15) and highest in
station ((4.30-1.21). There was no significant difference hetween all the stations (P=0.05). The
pattern of dissolved oxygen varied between stations. Eghorge ( 1979) observe similar pattern of
variation in lake Asejire. Oxygen levels m the in the five stations sampled were statistically proved to
be significant. Duncan (1975) considered that whereas wind is a mator oxygenator in laree lakes,



while m smaller lakes, is largely determine by phosynthetic action of phytoplankton. Complete
Oxygen depletion was not obhserved in any of the stations in the lake, apparently because of significant
water movement throughout the lake.

Low transparency was recorded in the month of July (0.85%0.20) and high in September
(1.38% 0.41). In terms of stations, lowest value was recorded in station E ((.73°0.13) while the highest
value was m station A(1.54'0.35). There was significant difference between station A, C and [
(1<0.05), and no significant difference between station B and D (P=0.05). Water transparency varied
from (0.6-1.87) in five stations. This is very low compared to 0.45-2.8m obtan in Kainji lake,
(Adeni, 1975). The remarkable increase in August after the on set of rains indicates that less [loods
drammg into the lake were responsible for high water transparency within that penod rather than
phytoplankton production. Biwas (1978) observed m lake Volta Ghana, secchi dise transparency
decreased with increased in phytoplanktons.

BOD was low in September (1.2°0.61 ) and high in August (2.680.77), other high values were
recorded 1n July. The lowest values were recorded in station E (1.70°1.12) and the highest in station
(" (2.1871.46). There was no significant difference between all the stations (P=0.05). Kolo and Yisa
(2000) observed that organic matter decomposition from increased human activities can increase
BOD variation. Moore and Moore (1976) reported that BOD is a fair measure of cleanliness of any
water and classified values of less than 1.2mg/1 as clean, while 4-6mg/1 as fairly clean, and 8-10mg
as bad and polluted. Base on these values, lake Alau water may be considered as clean,

Ca was low in September (0.36°0.05) and high in July (0.84°0.29). The value obtained in
July, August and September are significantly different compared to the month of October (<0051
Station A recorded lowest value of 0.4320.01 and highest value i Station ¢ (0.90°0.42). The values
obtamed 1 Station A and C are significantly different compare to Station B, D and E (P<0.05). This
agrees with findings of Amuzu et al., (1990) that heavy metals oceur in low concentration in aquatie
ecosystent. Hart (1993) classified a surface water with =0.2mg/l of caleium as very low, 0.2-0.3mg/]
as low, 0.3-0.6mg/1 as moderate, 0.6-1.2mg/1 as high polluted and 1.2mg/l very high and heavily
polluted. As such lake Alau s unpolluted. Mg was low m September (0.84°0.21) and high i Aupust
(2.50"0.22). There was no stgmificant dilference among all the months (P+0.05). Station A recorded
the lowest value of 1.40°0.57 and highest m stat.on D (1.75'0.76). There was significant difference
between all the stations (P<0.05). Odieta (1999) reported that domestic sewage and agricoltural
elfluents has capacity to precipitated manganese salts, which may exert a toxic effect on the aquatic
organism. Other sources may be due to localized nputs and sediments transport. Low P was recorded
in July (0.10°0.05) and high in October (0.28'0.25). The lowest value was recorded in station I
(0.1270.13) and highest in station A (0.30%°0.28). There was no significant difference between all the
stations (P=0.05). It has also observed during this study pertod intensive agricultural activities involve
use of fertilizer and pesticides to produces crop vegetables. Some villages where using the water for
domestic activities, washing vehicles, which could increase the P level of the lake water. Sandra
(2000) observed that P is the most important and limning substances controlling organic production.

The physicochemical parameters of Lake Alan varied with months and stations, due to therr
specific properties during the wet season. The hmnological features strongly suggest that the water
body 15 mamtaining an oligomesotrophic status. The Physio-chemical parameters were within the
ranges in unpolluted water bodies. Variation may be due to effect of agricultural activities through
fertihizer applications, herbicides and pesticides around the lakes catchments. Furthermore, these
findings provide baseline information on some aspects of water quality status as well as the tropic
status of the lake. The baseline information will serve as an mdicator for ecological problems and
action to minimize likely problem with respect to its sustainable management. In order to upheld
United Nation Organization standards (UNO, 1992) that all species and habitats should be
safeguarded to the extent that is technically, economically, and politically feasible, the following
recommendations should be adopted.

1. Settlements around Lake Alau should be encouraged to adopt environmentally friendly
initiatives by embracing Low and Non-waste Technologies (LNWT) at all stages of product
life.

Monitoring of Lake Alau should be encourage as part of environmental management policy,
S0 as to control the effluents that enter each station, through canals, washing, etc, and hence

[
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mamtain acceptable units of metal concentration, such as nitrate, nitrogen and phosphor-
that encourages eutrophication of lake.

3. Substantial limnological research information has acerued from a relatively short period
rescarch work, longer period oriented study becomes mereasingly vital and desirable. Furtl:
prolonged research should be carried in order to provide a broader understanding of this v
ceonomically and seientifically important water body in the arid zone. In addition,
knowledge derived should be used as an index for other man-made lakes in the arid zones.
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ABSTRACT

This paper examines some eritical factors related to fishers’ livelthood, resource sustainability and
development of fisheries sub-sector in Kaini Lake Basin (KLB). Based on empirical study the
findings identified some major problems to melude, lack of access to finance, deflation of resources,
mcrease in fishers’ population, extinetion of Some 1mportant fish species and gross Jack of
development activities ete. These arrays of problems furm the complex nature of artisanal lisheries
sub-sector, which mipede substantial income seneration well-being of the fishers™ and development of
the sector, The paper made some policy recommendations to serve as guide to relevant authoriiies m
addressing the fishers’ problems.

INTRODUUTION

Recent studies on the lake basm indicated series of problems, rangine  Lom overpopulation,
explomtation, extinetion ol some spectes and madequatce managenment among others (Rap and Ovie,
2007, Wilhams, 2007). This therefore suggest that amount of water resources alone 1. madeguare 1
determine fisheries productivily without considering other factors. In line with this, Weleomme
(2001) in lus work expressed the situation of a fisherman as a person who sis within a complex wely
of social, linancial, ecological and administrative mfluences that condition his lLife. According to
Timothy (1998) {ish resources are finite and cannot cordinue to sustamn the trend of ever mereasmg
catches, and further advocate the needs for responsible fisheries to ensure m the future a farge numbe;
of people can continue to eamn their livelihoods from the fisheries sector. In the same ven, inadequate
waler resources management, under development and misplace form in conservalion programme,
wlhich exclude the socio-economics development of rural communities have led 1w wanton
exploitation and threat to the existence of hodiversity. This study cmpinieaily exammed the natwe of
these problems from individual respondent o community assessment with the view of propounding g
hohstie picture of the situation and sugpests some workable recommendations towards ameliorating
the suffening of the fishers. The paper’s objectives were to examune the major problems atfecting
fishers’” and fisheries development in Kamp Lake Basin; and to advance policy recommendations that
would assist in addressing the problems,

MATERIALS AND METHHODS

The survey was conducted between Jan-Feb. and Aug-Sep 2008 1 order to capture the two Tooding
regimes on the lake (lgh [lood and draw dawn) and the two seasons. (Ramy and Dry). The study
covered the cight sub-stratums of the lake (Abodun and Niwory, 2004), where 30 villages (10%s)
were randomly selected using random number generator from 297 (total number of fishing villapes on
the Lake basin) and 259 respondents were drawn using stratification technique. Apart from household
survey, in cach of these villages focus group discussion was conducted among elders and informants,
with an average number of 12 respondents per community. Some guided questions were used for
unification of results and easy analysis. Simple descriptive statistics and ranking by quantification
were used for the analysis,

RESULTS AND DISCUSSION

T'he resulis revealed thar problems alfectng fishers” hvehhood and Lshenies development on the lake
basin are multi-faceted with varous mantfestations. The causes, just like the problems themselves are
numerous and of internal and external ongm. In any case, they both have the tendencies of threatemng
the fishers and the fisherics of the lake. However, the external factors are always more devastating
because under most situations the [fishers have litfle or no control over them. The problems as
dicated by the fishers are presented on fig. 1. The most important problem appeared 1o be hack of



access (o money {16.5%). Access to money, 15 highly essential in any rural economy, as 1l is
particularly mmportant and necessary for the fisher to diversily into other livelihood portiolios,
purchase {ishing and [anming inputs as well as handling some emergencies particularly farmly health
1ssues, Depletion of the resowrces (15.3%) preserts a threat to the fisheries and fishers hivelihood. Tt
affects fishers” income and ultimately translates to ther mability to send their chuldren to school cater
for their basic needs and lead a decent hife. For [shery resources 1o be sustaned, il tequires that
fishers must hsh responsthly all times (1D, 2005),

Another important problem s food msecunity, which equally appeared to be a threat (11.7%0)
this 1s because of the subsistence nature of their production; ofien they experienced some periods
within a year where they lack food. This has some effects to their health as well as their productivaty,
In addition, lack of fishing input also appeared to be a problem (10.5%), this might looked outrageous
. however (ishers have the belicf that type of fishing mputs determines to a greater extent, where to
fish, the kind of fish to catch and of course the quantity of catel These mputs include motorrzed
canoes and good nets among others. Other important problems comprise of madequate health care
{%.1%%), marketing problems (7.3%a), lack of energy (6.0} and lack of infrastructure (6.0%) Fig 1.
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Key: DR=Depletion of Resources, F1= Food Insccurity, AM = Access to Money, LI = Lack of
Infrastructure, LFI = TLack of Fishing Input, LE = Lack of Energy, IHC' = Inadequate Health Care,
LPW = Lack of Portable Water, LEL = Lack of Efficient Leadership, C = Conflict, LS = Lack of
School, PI} = Presence of Diseases, MP = Marketing Problem

Increase in fishers’ population

The study equally revealed that an average of 50.7%q population mcrease has been registered over 10
years on the lake basin, with maximum of 100% and minimun of 25% (ig.2). Increase m lishers
population without control and good management always has some negalive cllects on the fishery.
one of which melude increase {ishing effort using all sort of methods and consequently exploitation
and depletion of the resources, which at present 1s what the lake 15 passing through.

Extinction of some fish species

The study reveaied that some important fish species on the lake are disappearing over the years these
melude Polypterus, Ariusgigas, Barbus, Bagrus, Citharidium and ansorgii, among others. The sizes of
the fish caught have drastically been reduced by at least 40% following the focus group discussion
Biodiversity is essential in stabilizing the ecosystem, and hence nuproving f{isheries production, low
biodiversity reflect high level of interference, which is very delicate to the fisheries {Welcomme,
2001).
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Fig.2: Fishers Population Increse in KLE

Absence of Development Activities .

Most of the activities that can casily facilitate production and income among [ishers and cqually bring
about growth and development of the fishery are grossly madequate m most of the fishing
communities around the lake basin. The result shown that 76.7% of the communities are without
cooperalive societies, 90% are without both NGO and any funded project, 83.3% are without
extension workers while 93.3%% are without any apprentice workshop for skill acquisiton (Fip. 3).
Ihese activities are fundamental to the economic development of fisheries. For mstance, through the
existence of cooperative, fishers would be more coordmated, strong and have a vorce 1 decision
making that would assist them is sourcing for therr economic needs, Apprentice workshop 15
significant m rural community’s life, as majority of them are illiterates, slall acquuisition 1s therefore
relevant m transforming thewr enterprises, hence increased their income and well-being. Smmilarly
NGOs, existence ol projects and extension worker is by no small measure important fishing
commumiies particularly in terms of provision of scarce needs, financial assistance, orgameation and
linkages to the global community. The inadeguacy of these activities in the fishing communities
presents an impediment to their development.
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Fig.3: Presence of Dev. Activites in KLE

Keys: PNGO = Presence of Non Governmental Organization, PFP = Presence of Funded Project,
PEW = Presence of Extension Worker, HC = Existence of Cooperative, PAW= Presence of
Apprentice Workshop.




CONCLUSION AND RECOMMENDATIONS

Understanding the complex nature of the [ishers’ problems and that of fisheries development 15 &
erttical step in identifying the entry point and desipning the most appropriate measure to address the
problems ol fisheries on the lake basin. More importantly, addressing these problems would lead to
sustamability of hisheries resource and hence improve income to the fishers, food sceurity and poverty
alleviation. Based om the above, the followmg policy recommendations are provided 1o serve as gde.

e The problems of fishers and [ishenies development are multifaceted and vary in magnitudes;
henee addressmg them requires clear understanding and holistic approach m order to enhance
hshers” productivity, imcome and developinent of the sector.

o ‘The Federal and States departments of fisheries still have to enforce fisheries regulations
particularly the adoption ol Code of Conduet for Responsible Fisheries (CCRIDY. m order to
manage and sustam the resources for immediate and future use,

@ lhere s need to create an enabling environment to [acilitate engagement ol fishers mio
diverse mcome-generatine activities m order to miprove therr well-being, This can be
achieved through development of mfrastructure, which will encourage investment and hence
opportumties entrepreneurship and skills development.

e LEmpowerment of lishers through formation of cooperative societies and Commumity Based
Creaneations (CBOs) would Gwelitate fishers? casy accessibilily to finance, wmputs, and
educational resources, and cven mformation and bargaining power marketmg thew
products,
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FROZEN AND SMOKE-DRIED FISH MARKETING IN AKURE METROPOLIS
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ABSTRACT

A survey of the prices of fish in two major markets in Akure was conducted between October and
December 2008 to compare the prices of the imported fishes and that of the farmed catfishes and
tilapias. The survey covered the Erekesan and NEPA markets, Akure. Both structured questionnaires
and oral interview were used in data collection. The results indicated that the price of farmed catfishes
was highest and that that of the tilapias was marginally lower than that of the croaker. This is evidence
of better acceptability of the farmed fishes. The summary of the results showed good future for
aquaculture in Nigeria, as good markets exist for the produced fishes.

INTRODUCTION

Iish contributes significantly to the nutritional needs of Nigerians. The protein contribution of fish to
the MNigerian diet is estimated at 4.8% of total contribution of protein from all food consumption,
(Olayide et al 1981). In Nigeria, the demand for fish and fishery products has been mereasmg steadily
because fish 15 one of the relatively cheap sources of animal protein. Fisheries make significant
contributions to the Nigenan economy in terms of income, employment opportunity and foreien
exchange earnimgs, Marketing and distribution of fish is as important as its production and involves
all activities carried out from landing sites to the point of utilization, Such activities include:
collection of fish, transportation to landing site, processing and preservation, packaging,
transportation 1o consumers, pricing, buying and utilization (Kohl 1985). In Nigeria. while the male
fisherfolks are mainly involved in fishing, the female fisherfolks involve more in fish marketing.
Fishes caught m one part of the country may be marketed in Akre, therefore smoking of the fishes is
necessary to maintain high quality product before transporting them to the points of needs. As
aquaculture production is increasing in Nigeria, just like in other parts of the world, there is a strong
need to access the marketing and prices of the aquaculture products visa-vis the imported fisheries
products as a way of justifying fish farming in Nigeria. Therefore a market survey was conducted in
Alkure between October and December 2008 through oral interview and questionnaire to find out the
relationships between the prices of the imported fishes and those produced from fish farms.

RESEARCH METHODOLGY

The study was based on survey of fish marketing and distribution conducted between October and
December 2008. The study covered selected markets in Akure. In all, the survey was carried out in
two major markets in Akure, namely Oja Oba and NEPA markets. Data collection methods were
through primary and secondary sources (personal interviews) and questionnaires and information
gotten from relevant textbooks. The personal visit to the selected fish marketers helped not only in
getting questionnaires filled out but also in obtaining other relevant information. Language used
during the survey was Yoruba to ease the exercise. All the 40 questionnaires distributed were
retrieved. The intention of the data collection was to enhance the study focuses most importantly on
fish marketing patten m Alure. The questionnaires pin pointed the inadequacies, problem and
profiered possible solutions to the suggested problems of the respondents. The data collection was not
without some limitations. This varied from high cost of transportation and hoarding of information by
respondent who misconstrued interview for tax collection or a way of assessing their income.
Questions were drawn in a structure that would elicit the intended information.

RESULTS

The results showed variations in prices of the same fish products and weight from one location to the
other. For mstance prices were higher at NEPA market than at Erekesan market. Table 1 showed the
prices of 1kg of frozen MK Titus (sumu), Horse Markerel, Herrmyg and Croaker at Erekesan market.
The prices of the same fishes were higher at NEPA market (Table 1) than at Frekesan market. The
prices of smoke-dried fishes (Table 1) followed the same trend. However, 1t was ohserved that the
price of 1kg of farmed catfish was the highest, almost doubling the prices of other mmported smoke-



dried fishes, The price of kg of smoke-dricd Tilapia was also high in comparison with other importc
species. The prices of smoke dried shrimp and prawn at Oja-Oba Market were lower than that at i
NEPA Market,

[Fable 1. Types of fish and prices at Erekesan and NEPA markets, Akure.
Erekesan market NEPA market

Frozen fish : _ Pricelkg®)
M.K titus (sumu) 400 450
Horse Mackerel (Kote) 320 300
Herring (Sawa) 200 280
Cod (Panla) - 430
_Croacker (Apo) 800 1000
_Smoked fish 1i .
Herring (Sawa) 300 370
Catfish (Aro) 1,700 1,700
Titus (Sumu) 700 650
Horse Mackerel 510 -
Cod (Pania) 00 600
il oo PR L L
smoked shell fish aft L
Prawn 2300 2400
Bhep - - 2500 2900

DISCUSSION

Most of the times, the people depend solely on imported fish which raises the market price of b
fishes; unlike in Akure where there are many fish ponds owned by individuals, government an

corporate bodies which reduces the demand on imported fish. Generally, the prices of the fishes .
Erckesan are relatively cheaper compared to NEPA market because it is believed to be owned by th

King who ifluences the price of the commodity in order to make it affordable for the people. Th
influence might be in terms of collection of littfle or no rents from the fish marketers compared 1
other neighbourhood markets. This will in turn lower the market prices of the fishes. Similarl:

provision of social amenities like water, electricity and well ventilated environments in the marke:
also make buying and sclling easier for the fish marketers which makes them to reduce their price’,
Also the monthly or annual rent paid by the fish warketers at Erekesan market are less or mor:
affordable to the fish marketers compared to the other markets due to influence of the king. The fi:
marketers make quicker and more sales compared with sellers in other markets. Finally, the bettc

prices of the farm produced catfishes and tilapia in comparison with the prices of the imported fishe

15 @ source of cncouragement to fish farmers in Nigeria. This also means wider and hetts
acceptability of the farm produced fishes (Nwanna and Fatunla 2001).
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ABSTRACT

A T0-day feeding trial was conducted to test the effect of partial replacement ol fishmey! by poultry
offal in African catfish Clarias gariepinus diets. Four isonitrogenous ration comaining vanous levels
(0%, control), 30%, 60% and 609, of poultry offal were fed to three replicate groups of Cgariepins
fingerlings with a mean initial weight of 0.74+ 0.15 ¢, 10 fish/plastic bowl were tested in 15 | capacity
plastic bowl. Mean weight gain of the fingerlings fed the control were higher (2.43+0.12¢) compared
to fish fed 30%, 60% and 909, poultry offal inclusion of fish meal (1.99+0.08¢, LB8410.06p and
1.14+0.20g, respectively), but there was no sigmficance difference (P< 0.05) in weight pain of fish.
There was no significant variation in feed conversion ratios which varied between 0.46:0.12 and
0.5340.20 for the control and 90, poultry offal respectively, obiamed among the groups. Sumlarly,
specific growth rate and protemn efficiency ratio decreased as the level of poultry offal increased in the
diet. It was concluded that the replacement of fish meal with chicken offal meal diet at 309, level will
enhance growth performance of (larias gariepinus

INTRODUCTION

Fish nutrition is the most expensive component of the intensive aquaculture system Tepresenting over
20% of the total operating cost (Falaye, 1992). The protein pért of the fish feed represents almost 6%
of the cost of the feed. Fish meal 15 the major protein source in aquaculture feeds, However. the
supply of fish meal is not growmg worldwide (Rumsey, 1994: Barlow, 1997} Moreover, price ol fish
meal 15 often hgh. It 15 therefore widely acknowledged that fishmeal should be used more sparingly i
aquaculture so as to improve the profitability and sustamability of the mdustry (Sheperds 1998).
Beside cost consideration, it 15 also mportant that the practical or alternate fish diet contains all the
essential amino acids, fatty acids, vitamins and minerals required by a fish for rapid growth, sound
health and economic profitability.

Poultry offals are an nteresting alternative to fishmeal, either partial or total replacement for
economic advantage. According to Cho ( 1999) chicken offal meal is hi ghly digestible by fish and has
a high nutrient composition. It is also very palatable to fish (Cho, 1999). Various studies had been
carried out on the uses of pouity by product in some aquaculture species around the globe (Sadila and
Jauncey, 1995; El-Sayed, 1998, Nengas et al., 1999). These studies showed that poultry offal can
reasonably replaced fishmeal in the diet of fishes. There is however a lack of mformation on
nutritional efficiency of poultry offals produced in Nigeria for diets of ¢ gariepinus a commercially
important culture species in Africa. This study was therefore designed to determine the level of
poultry offals that could be used to replace fish meal in practical diets for ¢ gariepinys fingerlings.

MATERIALS AND METHODS
120 . gariepinus fry (mean wi.f0.74+ 0.15 g) were acclimatized in a laboratory for one week and
starved for 24 hours before the commencement of the fecdmg mal. The experimental set up consists
of 12 (15 litres capacity) plastic bowl, contaiming 10 fingerlings each, each experiment was carried out
m triplcate form and fed at 3% of therr body weight, with formulated feed at 40°, crude protem level.
The feed gquantity was adjusted after taken the weight measurement once weekly. The cleaning of
container and removal of the uneaten feeds were carried out one hour after feeding. The gross
mgredients were milled, mixed and later pelletized and sun dred for 3 days. Four isonitrogeneous
diet with 40% crude protein as recommended ¢ gariepinus. The fishmeal was replaced with chicken
offal meal at 0%, 30%, 60% and 90%. The gross composition for the experimental diets is shown m
Table 1.

Chicken offal was collected from Zartech farm at Oluyole Area Ibadan, washed, cooked at
100" for 15 minutes then dried with oven at 60% for § hours; this was later ground into powdery
form using an attrition mill. Proximate analysis of the chicken offal meal, experinaental diet and
composite sample of fish carcass at the start of the feeding trial and at the end of the experiment using



AOAC (1990) and Munro and Fleck (1969) methods. Dissolved oxygen, pH and temperature (tw;

i
&

daily) were determined using the method described by Boyd (1981).

Table 1: Gross composition of experimental diets (%).

_ingredients Diet] Dietll Dietlll DietlV
Fish meal 20.85 14.6 8.34 2.08
Groundnut cake 25.0 25.0 250 250
Soya bean 20.85 2085 2085 2085
Chicken offal meal - 63 12.51 18.8
Maire 283 28.3 28.3 2813
Bone meal 1.5 1.5 1.5 1.5
Ovyster Shell 0.5 0.5 0.5 0.5
0il 2.0 2.0 2.0 20
Salt 025 025 0.25 0.25

Vitamin Premix 0.75 0.75 0.75 0.75

Data on weight gain, specific growth qate, feed conversion ratio, protein intake, eI
efficiency of food conversion, daily protein intake, protein efficiency ration and % survival we-
pooled for each treatment computed and analyzed using one way analysis of vanance (ANOVA)
described by Steel and Torrie (1960) followed by the F-Test at 95% confidence level.

RESULTS AND DISCUSSION
Water quality parameters measured during the study were within the recommended range for ¢
gariepinus (Viveen ef al. 1986). The cost and benefits of preparing the diets in term of fin:
production is presented in Table 1.The proximate composition of the processed chicken offal meal -
shown in Table 2 revealed that it was rich in protein and adequately suitable for inclusion in fish fee
either as partial or complete ration. Throughout the study, the fish were apparently healthy, ar
mdication that chicken offal meal has no adverse effects on fish production. Carcass composition
the fish at the start and the end of the experiment is shown in Table 3, and Table 4 reveals that the be:-
protein efficiency ratio was obtamed 1n diet 4, having 90% chicken offal mclusion. However, 1
significant differences cceurred among the treatments.
_Table 2: Proximate composition (%) chicken offal meal and diets,
_ Protein _Fat  Ash Fibre Moisture
Cnicken oifal meal  67.12 1201 565 5.15 046

Dict 1 599 .32 RS o s
Diet 2 398 42 119 35 493
Diet 3 402 4% 128 38 24
Dict4 40 63 1T -

_Table 3: Carcass composition of fish before and after the experiment.

_Diet Protem  Fat Fibre _Ash Moisture
initial  57.52 6.8 5.78 12.99 9.85
I 60.13 3.15 0.33 14.35 10.72
2 6241 3.62 0.41 15.19 11.23
3 65.16 3.76 (.45 1545 11.35
i oils 408 (.54 16.11 12.10

The gross efficiency of food conversion 2s an - iudicator for growth performance and nutiier
utilization is presented in Table 6. This showed both the control (%) and diet 2 {30%) had the be
result. The final mean weight gain indicated that the best inclusion was 30% inclusion after diet 1(0°



melusion level). It was also observed that the final mean weight decreases with mereasing level of
chicken offal meal inclusion. The specilic growth rate also showed that besides the control {reatment.

Lhe best 15 the inclusion of 30% chicken offal mea] as In treatment diet 2, though the FCR showed {hat
reatment 4 had the least,

Table 4: Growih performance and nutrient utihization of Clarias gariepinus led chicken offal meal diets.

Growth parameters Treatment

e e R E —
Initial mean weight ( 2" 0.72 0.75 .82 76
Find mean weight 3.18 2.7 2.64 .86
Mean weight gam/day (g) 03 03 03 03
Mean weight gain (g) 2.43 1.99 1.84 1.14
Specific growth rate () 1.82 1.65 1.60 1.1
Food conversion ratio A6 A6 ' A7 53
Protemn efficiency ratio 81 153 L.o7 A7
Liross elficiency of food CONVErsIo 217 217.39 212.97 IRE 68
Mean feed ntake 9.32 8.73 873 T.30
Mean protein mtake — 2T 351 3s1 o

Conclusion

Ihis study has shown that the mclusion either partial or complete of chicken offal meal in the
formulation of fish feed to supplement fish meal is acceptable and useful in fish industry, though the
melusion of chicken offal mea] at 30% inclusion level as a replacement for fishmeal in practical diet
appears suitable and cost benefit for ¢ _gariepinus.
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ABSTRACT

Pawpaw (Cariea papaya) seed meal (PSM) was added to a basal diet (350¢ erude protein and 18 -
gross energy/kg dict) at 0, (L5, 1.0, 1.5 or 2.0 g/ke diets and fed to mixed-sex Oreocliromis nilo::
for 60 days to evaluate the effects on growth, feed conversion ratio, reproduction traits, and histol:
of gonads. There were no vanations (P>0.05) in growth parameters and feed conversion ratio, Ind:
of reproduction traits decreased with increasing dietary PSM levels. Fish fed with the basal dict
higher and better mdices of reproduction traits (P<0.05) than the fish fed with PSM diets. Fish (i
PSM/kg diet showed nonmal testicular and ovarian tissues, and no lesions were observed. Fish -
0.5 PSM/kg diet showed slight increase in interstitial cells in testes. Fish fed 1.0z PSM/ke
showed swollen spermatids nuclel, inereased interstitial cells and focal necrosis in testes; .
hydropic degeneration, ruptured follicles, granulomatous inflammation in the insterstitium .
necrosis in ovarles. Fish fed 1.5g PSM/kg dict exhibited atrophy of seminiferous tubules in te::
Fish fed 2.0z PSM/kg diet, there was disintegration of spermatids and necrosis in testes and set
atretie tolheles m ovaries. Reproduction traits and histological observations of gonads i (2 nilens
led high dictary PSM levels revealed that pawpaw seeds may be effective as a reproduction mlul:
m (2 niloticus,

INTRODUCTION

Pawpaw (Carica papaya) seeds had been used as fertility control agents in some animal models
even on miman bemgs (Lohiya ef el, 2004; Udoh and Kehinde, 1999), respectively. They com
active mgredients such as caricacin, an enzyme carpasemine, a plant growth inhibitor, and olean:
glycoside (Emeruwa, 1982), the last of which caused sterility in male rats (DDas, 1980). Histolop:
observations made by Udoh and Kehinde (1999) revealed that after pawpaw seeds were administc -
oraily at 1 g/kg body weight for eight weeks on male alhino (Wistar) rat, degeneration of the e
eprthelium and germ cells, and the presence of vacuoles in the tubules were observed; while at a |
dose of 0.5 g/kg body weight little effect was observed.,

Extracts from di{ferent parts of pawpaw tree decreased the testicular weight of Wistar :
when administered orally for eight wecks. It was however reported that suppression
spermiatogenesis was observed m these rats following the admunistration of pawpaw seed cxt
(Uche-Nwachi e al., 2001). In addition, water extract of papaya seeds, was administered oralls
Sprague Dawley rats ad-libitum for eight weeks and results showed that three weeks a
commencement of this administration, the lumina of the semiferous tubules were more promment :-
emply in the experimental animals with no evidence of spermatids. Tt also showed that the lat-
walls of adjacent sertohl cells lost contact with cach other.

Lilapras are yet 1o reach theu full aquaculiure potential because of the problems of precocs
maturity and uncontrolled reproduction, which oflen results in the overpopulation of production po
with young (stunted) fish. Population cortrol in farmed tilapias has been reviewed (Guerrero, 19
Mair and Litle, 1991); such control methods include monosex culture, sex reversal by androge;
hormones, cage culture, tank culture, the use of predaters, high density stocking, sicnilizatn
intermittent/selective harvesting, and the use of slow maturing tilapia species, among othe
However, these population control methods have their limitations; ey, the use of reproduct;
mhibitors, such as irradiation, chemosterilants has disadvantages which are: expensive technolo:
hatchery facilities and skilled labour are required and hormones are expensive and difficult to obia
Henee there 1s need to examine less expensive and appropriate technology to control tila;
recruitment m ponds using natural reproductive inhibitory agents in some plants.

Ower its natural range, Creochromis niloticus (Linnaeus 1758) occurs in Africa and ©
coastal rivers of Israel; Nile from below Albert Nile to the delta; Jebel Marra; Lake Chad basin o
the nivers Niger, Benue, Volta, Gambia and Senegal. It is widely introduced for aquaculture, w;



many existing strains, O. ailoticus is a maternal mouth brooder and becomes sexually matured in 4-5
months at small size (10 cm: 20-50 g) in ponds; each female lays about 1,500-2,000 eEgs/spawning
and 3 spawnings/year (Balarin and Hatton, 1979). The objective of this study was to investigate the
effects of varying dietary supplementation levels of dry pawpaw seed meal {(PSM) on some
reproduction traits (gonad development stages, gonadosomatic index ((GSI), feenndity, cpo size
{length, diameter, volume), egg weight (wet and dry basis), histology of gonads) m O, niloticus {ed
for 6 days.

MATERIALS AND METHODS

Ripe fruits of pawpaw, Carica papave Linn. (Cancaceae; Voucher No. RURI 16590) ol honey dew
vartety, obtamed from farm settlements i southwest Nigeria, were cut open to remove the seceds
which were shade-dried and milled into fine particle size (< 250 um): and kept i a dry, clean, an
fighl transparent plastic container. Feedstuffs were purchased from a local feedstutf market and Were
separately mulled to small particle size (= 250 pm). A basal diet (D 1, 350¢ crude protemn and 18.5M)J
gross energy/kg diet) was prepared as formulated in Table 1. Four test diets (D2, D3, D4, D5) were
formulated by adding 0.5, 1.0, 1.5 or 2.0g of PSM to | kg of basal diet, respectively. Nutrient
unbalance caused by the addition of PSM was corrected by adding 2.0g of cellulose (non-nuintive
ingredient) to the basal diet (D 1)and 1.5, 1.0, 0.5, and Og of cellulose to test diets D2, 133, D4 and D5,
respectively. The feedstuffs were thoroughly mix=d in a Hobart A-200T mixer. Hot water was added
at mtervals to gelatinize starch. All five diets were pelletized using a die of 8 mm diameter. The diets
were air-dried at ambient temperature for 72 hours; broken, sieved into small pellet sizes, packed in
air-tight containers, labelled and stored.

Table 1: Ingredient composition of basal diet.

g#l@ diet

Menhaden fish meal 280

sovbean meal 370

("orn meal 250

Cod liver oil 30

C'om o1l 20

Vitamin-nuneral mix! 30 \
_Com starch 20

'Fish pre-mix. Colborne Dawes Nutrition Ltd., United Kingdom.: vitamin A, 1600 IU; vitamin D,
2400 IU; vitamin E, 160 mg; vitamin K, 16 mg; thiamin, 36 mg; riboflavin, 48 mg; pyridoxine, 24
mg; macin 288 mg; panthotenic acid, 96 mg; folic acid, 8 mg; biotin, 1.3 mg; cyanocobalamin, 48 mg;
ascorbic acid, 720 mg; choline chloride, 320 mg; calcium 5.2 g; cobalt, 3.2 mg; i1odine. 4.8 my;
copper, § mg; iron, 32 mg; manganese, 76 mig; zine, 160 me; Endox (antioxidant} 200 mp.

() niloticus fingerlings, obtained from a single spawn, were acclimated for 14 days in
conerete tanks during which they were fed with a commereial diet. After acclimation, 10 male and 10
temale . niloticus (mean wt., 40.23g) were stocked in each of 15 concrete tanks (2mx 2m x 1.25m)
supplied with 400 litres of fresh water (water temperature, 27 °C; pH, 7.3: alkalinity, 50 ppm:
dissolved oxygen, 7.6-7.9 mg/L). The diet (reatments were replicated thrice and fish were fed at 495
body weight/day m two instalments at 0900-0930 h and 1700-1730 h for 00 days; after which they
were removed, sorted by sex and weighed. Sex determination was done through visual examination of
the gonad. Fish mortality was monitored daily. Growth and ‘feed utilization mdices were then
estumated. Six male and six female €. niloficus samples were randomly taken from each treatment,
dissected, and the testes and ovaries removed and weighed for the gonadosomatic index {GSI)
caleulations (gonad wt./total body wt. x 10%). Gonad development stages in male and lemale ()
niloticus were classified according to Kronert et al(1989) and Oldor et al. (1989), respectively.
Fecundity was estimated from gonads of six fishes f-om cach treatment in the final maturation stage

from a sample representing at least 50% of ovary weight then reported to the total weight of the ovary.,



Lgg weight (dry and wet basis) was determined using 50-count egg samples: a sample of 50 cupr
werghed and oven-dried at 80 °C' for 24 hours. Thirty (30) eggs were measured using a micro-
eye-piece graticule for length (1.) and width (H). Egg volume was calculated by the formula;
V =n/6LII" (Rana, 1985).
The gonads were sectioned, fixed for 24 hours m formalin-saline solution made of equal volun:
10% formaln and 0.9% NaCl solution. Histological sections of 8y thickness were prepared follo
standard procedures. Photomicrographs were taken with Leitz (Ortholux) microscope and camera
Statistical comparnisons of the results were made using the one-way Analysis of Var
{ANOVA)Y test. Duncan’s Mew Multiple Range Test was used to evaluate the differences betr
means for treatments at the 0.05 significance level (Zar, 1996).

RESULTS AND DISCUSSION

Growth performance and feed conversion by O. niloticus fed varying dietary PSM levels
Dhetary supplementation of PSM but did not reflect in the nutrient composition of the dicts a
crude protem and gross energy contents wetre sumlar for all diets, and satisfied the we
requirements for tilapias (Jauncey, 2000). Water quality during the feedmg tnal was wathu
acceptable range for tilapia culture (Ross, 2000). No mortality was recorded mn all diet treatn:
Acceptance of the diets was good and fish became accustomed to the diets within the st
Weight pain, growth response, feed conversion ratio (FCR) by fish fed with the experimental die
presented m Table 2. The best overall growth response was obtained in fish fed with the basal
while weight gain, % weight gain and average daily growth (AID(3) were poorer (P<0.05) in i~
with the PSM diets. A similar trend was observed with the specific growth rate (SGR); as the «
decreased with increasing dietary PSM levels while the FCR values showed an inverse relationsh

Table 2. Growth performance and feed conversion by Oreochromis niloticus fed pawpaw seed nx
(PSL) diets,

Dietary PSM level (g/ke diet)

0 0.5 1.0 IS 2.0
Final weight (g) 66532 66032 62.48ab 5837b S58.18b
Initial weight (g) 40.23 4023 4023  40.23 40.23
Weight gain(g) 20.30a 25.80a 22.25b 18.14¢c 17.95¢
% weight gain'  65.37a 04.13a  55.31b 45.09¢ 44.62c

ADG? 044a 043  037b  0.30c 029
SGR? - 0O84a 082a 0.73b 0.62b 0.61b
FER*  182a 1906 2050 2.02h¢ Z1%c
' 9% weight gain (%. fish’") = [(final wt. - initial wt.)/initial wt.)] x 100 i

* average daily growth (g) = [(final wt. - initial wt.)/no of days

* specific growth rate (%. day-") = [{In final wt. - In initial wt.)/no of days] x 100

* feed conversion ratio = feed intake (g)/body weight gain (g)

a, b, c — Mean values in a tow followed by dissimrlar letters are significantly different (P<0.05)

Reproduction traits and histology of testes in O. niloticus fed varying dictary PSM levels

Table 3 shows that GSI values decreased (P<0(.05) as the dietary PSM levels increased; which
similarly reported by Jegede & Fagbenro (2008) and is attributable to the poor development of :
tissues. Histological sections of testes in O. niloticus fed Og PSM/kg diet (basal diet) showed n
tissue architecture and spermatids distribution (Table 3). Fish fed 0.5g PSM/kg diet =iy
alterations in the testis architecture and cystic seminiferous tebules. In fish fed 1.0g PSM/dy
there was atrophy, while fish fed 1.5g PSM/kg diet showed cystic seminiferous tubules and at:
In tish fed 2.0g PSM/kg diet, there was severe tissue atrophy, spermatids disintegration and neo
In related studies, Jegede et al.(2008a) obtamed similar histological effeets m male redbelly
{lilapia zillii, Gervais 1848) led varying dietary levels (0.5-2.0 g'kg diet) of PSM or

(Asadirachta fndica) leal meal tested as reproduction inhibitors. However, Lkanem & Oloro;



(2003) obtamned much severe lhustological effects m male Nile tlapia fed higher dietary PSM
supplementation levels (4.9 and 9.8 PSM/kg diet).

Table 3: Reproduction traits and lustological description of male ¢ Yreochromis niloticus fed PSM

Treatments (51 thstological deseription
(2 PSM/kg diet) (%) 9 L S
{ 1.75a  normal tissue architecture and normal spermatids distribution
0.5 LO9%  increase m interstitial cells
1.0 (.82¢  swollen spermatids nuclel, increased interstitial cells and foeal necrosis
1.5 0.73¢  atrophied semimiferous *ubules
2.0 _ 04ld  severe * disintegration of sperm cells and necrosis

' a, IE d - Mean values in a column followed by dissimilar letters are sigmﬁcr;ltiﬁ'i-f'ﬂ*r;n_tm (.05},

Reproduction traits and histology of evaries in O, niloticuys fed varying dietary PSM levels

Relative distribution of gonad development stapes was very homogenous among replicates i each
thetary PSM treatment. As no differences were found i replicate tanks of a same freatment, data fom
repheate tanks were pooled, However, mter-treatment comparisons revealed sipmificant differences 1n
fecundity among treatments. High percentages of stage 4 was observed in fish fed LOg or 200
PSM/kg diet; in which severa] oocytes that were going to be laid were atretic, sugpeestmy (hat
physiological conditions were not optimal for oocyte development and eventual spawning, Dry
weights of eggs were similar (P>0.05 ). The reasons for this are unclear, but may refleet differences m
the relative moisture content of cggs. Even though ege diameter was not significantly different among
treatments (Table 4), GSI and other reproductive feaits decreased with inereasing dietary PSM levels,

Table 4: Reproduction traits and histological description of female Oreochromis niloticuy ted PSM
diets. B0 e b L ] o e D =
Treatments  GSI Fecundity ____ Eggimits . THustologieal
(g PSMAkg (%) Diameter Length Volume  Wet Dry deseniption
diet) {mm} {mm) (mm’) weight  weight
= B T P S ez oo AU odempl 0
{ 1.95a 405 2.92a 3.05a 7.14a 7.7a 2.8 normal
histology and
less visible
atrete {ollicles
1.0 1.36h 340 2. 70h 28I 6.53L 6.0h 27 mereased atrenue
lollieles and
hydrope
degeneration
2.0 I.11b 280 2.56b 2.12c 631b 5.4b 2.5 mercased atretic
follicles,
ruptured
follicles and
necrosis

a, b - Mcan values 1n a column followed by dissinular letters are sipnificantly different {(P=10.0%)

As with the male O, niloticus, GSI values as well as other reproduction trnts decreased (P 0)3) as
the dietary PSM levels increased (Table 4); wh:ch wag sinularly reported by Jegede & Fapbenro
(2008} and 15 also attributable 1o the poor development of ovaran tissues g suggesied hy
Cumaranatunga and Thabrew (1989). In O, miloticus fed with the basal diet (0g PSM/kg diet), tymeal
bilateral lobes of the ovaries were evident; and the normal olive green colour was mamtaned,
Sections of ovaries in O, miloticus fed with the basal diet showed normal ovary lustology. No
pathological lesions were observed, atretic follicles were less visible (Table 4). Tn fish fod | 0 or 2 0p




PSM/kg diet, there were changes i colour of ovaries, increased atretic follicles, ruptured follicles
neerosis. Smular histological effects were reported by Jegede et al.(2008b) when female T <illii v
ted with varying dictary supplementation levels (1.0-2.0 gikg diet) of PSM or neem leaf meal uscd
reproduction mhibitors.

In this study, the damage done to tissues of the testes and ovaries was minimal at lov
dietary PSM levels (0.5 or 1.0 g/ke diet), and at higher dictary PSM levels (1.5 or 2.0 g/kg diet).
caused dismtegration of many more cells, rendering the testes and ovaries devoid of spermatids a
oocyles, respectively, Tlns makes dry pawpaw seeds recommendable {or use in the control
breeding in tilapias. Histological observations of testes and ovaries 1 O, niloficus ied the hasal (!
supplemented with PSM revealed that pawpaw secds may be effective as sterility-inducing agent:
they were destructive to testes and ovary tissues; and is useful in the determination of 1
contraceptive efficacies of dietary PSM m combating problems of tilapia overpopulation in pom
Other than infertility, literature did not indicate any adverse reactions from the consumption
pawpaw seeds.
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COMPARISON OF DIPLOID AND TRIPLOID Heterobranchus bidorsalis
USING POLYACRYLAMIDE GEL ELECTROPHORESIS (N-PAGE)

AGEBEEL O.T., SALAMIL H.O. & OGUNDIWIN, ILL
Department of Aquaculture and Fisheries Management, University of Agriculture, Abeokuta

ABSTRACT

A comparative analysis on biochemistry and Polyacryl Amide Gel Electrophresis was carricd out &
determine the penctic diversity of diplod and triploid Heterobranchus bidorsalis. Sixteen samples o
diploid and wiploid farmaraised H. bidorsalis (mean weight; 512.6g and mean length; 41.60m) we
collected and the electrophoresis analysis was conducted using 5.5% Polyacryl Anude Gel and senur
protein obtamed from the blood of the live samples. 0.06% Coomassic blue was used for staining th
eel while a muxture of ratio 1:2 of glacial acetic acid, methanol and distifled water was used for
staining the gel. The diploid and triploid possessed an equal total number of 23 electrophoretic prote:
bands. The molecuiar phylogenetics of both samples revealed low genetic vanability. Results of th
study will serve as a baseline analysis on the curreat genetic diversity of H. bidorsalis in Nigena.

INTRODUCTION

Fisheries biologists in order to study the genetic structures of fish populations have use
cletrophoretic methods. Studies of a diverse selection of commercially important fisheries show th
there were significant levels of polymorphisms of proteins vsing serum protemn and enzyme marke:
which were used in the mud 50°s to 80°s to study various genetic variations in fishes. Sever
molecular  investigations for species, sub-species and strain  variation have generat
Deoxyribonucleic  Acid (DNA) polymorphism in tilapia, e.g., Restriction Fragment leny:
Polymorphism (RELPs) and mncro-satethites (Omitogun and Aluko, 2001). Triploidization is 1}
treatment applicd to hatching eggs shortly after fertilization, which creates non-productive stoc!
Five minutes old fertilized eges are usually subjected to cold shock at 5°C for 40 minutes 1 a oo
chamber. This process results in the creation of a third set of chrmosomes (3N) mstead of the ua
two sets (2N). Triploidy stocking can result i substantial benetits to angling opportunities mcludy
inereased size of fish and minimal impact on populations. Inducing triploidy i1s widely accepied as 1
most efficient method for producing sterile fish for aquaculture and fisheries manapem::
Flectrophoresis 1s a biochemmeal techmque that enables geneticists to determine protein phenotyy
and their genotypes and to rely on easily measured phenotypes. The techmigue of gel electrophore
15 very important i visualization of protein and DNA meolecules of polyacrylammde gels. To de
there 15 no report on the genetic characterization of diploid and triploid catfish, H. bidorsali
aquaculture using PAGE. Therefore, this study provides information on the electrophor:
comparative studies of dipleid and triploid I bidersalis samples using the PAGE method.

MATERIALS AND METHODS

16 farm-raised I hidorsalis comprising 8 diploid and 8 triploid samples (mean wt. and length 517
and 41.6cm) were used. Blood sampies were collected from each fish using heparin-lined syrine
2ml of physiological solution diluted the 5mi of blood to prevent it from clotting and centrifuge:
2500 rpm for 10 minutes. The supematant, containing the serum protein, was collected and stored
1.5ml Eppendorff microtube and stored. 0.05-0.1ml saline diluted serum was further diluted into
in 40% sucrose solution; 2pl drops of bromophenol blue were added as an indicator for
electrophoretic moblity. 10g] sucrose protem bromophenol selutron was poured nto the gel apern:
using a micro syringe. Voltage was kept constant in the eiectrophoretic field at 180V, during the §
30min. allowing a direct current 3mA. Voltape was thercafter decreased to 150V for 45 mmu
Adfter electrophoresis, the gels were carefully removed and placed 1 a staining solution composc
395 Coomassie Blue in 1:3 glacial acetic and methanol. The staining was done on a R100TH Rot:
shaker for 0.5-1hour. Thereafter, the staining solution was removed and the destaining solution
then added and allowed to destain for 3 hours on the shaker. Each pel was scored by viewiny
electrophoretic gel on an intensive Light box for the protemn bands to be seen clearly. Gels were s
visually. Presence (1) or absence (9) of protem bands classification was used. The position ol



molecular weight reference marker helped in scormng of the protein bands on each gel. Frequencies
were deternuned by direct counting and relative banding intensities,
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Fig. 1: Diploid (2n) Heterobranchus bidorsalis IFig.E::']'ripIﬂidl'_En}Iff’r;;;;ﬁr;x;u'.&ns bidorsalis

RESULTS AND DISCUSSI( IN

Lhe electrophoretic pel profile of serum protems of diploid and triploid 77 bidorsaliy are shown i
figures T and I, respectively. The fastest migratmg bands are the albumuns, the miermediate bands are
the transferns and the slowest, slobulms that stayed close to the weil comb. Tables I and I show the
mobility of the 23 bands. The highest relative mobility for diploid and tplotd (0.13) was found m the
three bands ( globulin, transferring and albumin}, but the lowest (0.05) was found only in the albumin
band. ¢ ‘omparatively, the lowest (0.5) was found m all the three bands. The relative mobility of the
bands for triploid and diploid samples were 0. 1304+4.128E-02 ang {}.Iﬂ'}’Ei-E.‘.JﬂSE-{}E, respectively.

low genetic variation observed m triploid and diploid H. bidorsalis agrees with Tave (1992), that
triploids are created for wo reasons. increased growth and sterility. It {5 ap effective method for
producing sterile fish for aquaculture and fisheries management. Cassani and Carton (1984)
confirmed that triploid fish differ from diploid fish by having faster growth rate and fewer
deformities. Apart from low hatchability due to cold shocking effects on egas, tnploid H. bidorsalis
were as viable as theqr diploid strain under same miensive management (Tave 1992),

The low genetic variation of diploid and triploid . bidorsalis using N-PAGE js in line with
thuse reported on different fish species using different electrophoretic analysis: Masu salimon
{Nakajima et al., 1986); Atlantic salmon (Verspoor, 1988); common varp (Murakaeva et al., 2003)
and Clurias gariepinus (Betiku et al, 2006). Triploids are a¢ viable as their diploid counter parts, are
edible and constitute no health or environmental hazard; unlike the stocks manipulated with hormonal
sterowds which are not chivironmental friendly and may be carcinogenic. Triploidization 1s ap eifective
method of producmg sterile fish which 15 an important tool 1 controlling ovey crowding in tilapias.
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PRIMARY PRODUCTION AND PHYSICO-CHEMICAL PARAMETERS OF A
FRESHWATER FISIT FARM IN SOUTH EAST NIGERIA

ERWU, A.O., OKON, A.0. EKP(), LE. & EDET, L.
Department of Fisheries and Aquacuiture, University of Uyo, PMB 1617 Uye

ABSTRACT

Comparative prioary production in Little Stream Farms, near Uyo was mvestigated in relaty
physico-chemical parameters of the adjacent perenmial stream and the fish ponds. Exeer
temperature, which showed the same values for both stations, physicochemical variables g
showed significant difference (P<0.05) between the pond water and the adjacent stream. Vali
silicates, Turbidity (NTU), Secchi Disc Transparency and Total Suspended Solids (155) caly
significantly variable trends (P<0.05), especially in the stream water, in response to the comn
sand dredging zctivities upstream from the farm location. Lowest value of stream transparency (!
recorded was during the peak of the sand dredging, whereas the stream water showed ab
transparency m the absence of the dredging. The water quality parameters also exhibited a v
trend of significant scasonal variation (P<0.05). Five phytoplankton families: Bacillariopl.
Chiorophyeeae, Cyanobacteria, Fuglenophyceae and Dinophyceae oceurred in the ponds, winl
fanulies, Bacillariophyceae, Chlorophyceae and Cyanobacteria  occurred  in the
Baeillarophyeeae showed the lughest relative abundance m both stations A and B.

INTRODUCTION

The current spate of global food crisis due to chimate change, coupled with the contimued de
fish stocks 1 natural waters from overlishing calls for intensified cffort in fish production th
aquaculture, fowards meeting the demands of food security. The development of a good vo
phytoplankton (which is the primary producers) is central to the proper management of the
Phytoplankton productivity 1s madvertently tied to the environmental factors (physico-ch
parameters) of the pond (Ezenwa er al., 1994). Light, temperature, dissolved oxygen 1w
availabifity, grazing pressure, pollutants and even biological factors of mtra and inter-sp
competition {Wootton, 1992) all influence the phytoplankton community structure and distribn
the pond. Knowledge of this vital component of the pond ecosystem 1s paramount mn sk
management towards successful production. Little Stream Farm 1s a fish farm situated adjacern
perennial stream near Uyo, m Akwa Ibom State. The stream. which is the source of drinking w
the tural community there, constitutes the main source of water supply for the fish farm. (»
past iwo years however, sand dredging activates have Leen carried out upstream from the fam
activity has rendered the water highly turbid, negatively impacting phytoplankion productivi
causing untold hazards for the tish farm operations. This study has been carried out to evalu
status of phytoplankton communities within the fish pond compared to those of the streany, vi
the water quality parameters.

MATERIALS AND METHODS
ittle Stream Farms s located m Ibestkpo Asutan Local Government Area of Akwa Thow

(7°45'E and 8"00E; 4° 50N and 5°00'N) in the eastern section of the Niger Delta. 'The farm 15 @

ol diverted ponds based on two perennial streams, which serve as potable water sources [
riparian communities in the arca. Water samples were taken from the fwo streams and {rom ¢
ponds. Six sampling stations were established, three (stations 1, 2, and 3} in the stream cow
three (stations 4, 5 and 6) randomly sclected in the production ponds, Sampling was carried oul
months (March 2007 - February 2008) covering both dry season (November - April) and wet
(May - October). Stations 1 and 2 were located in the main stream, one above the point o
dredging, and the other downstream {rom the effluent source, while station 3 was located
tributary stream, just above the confluence area.



Water samples were collected once a month from the stations using a HYDROBIOS
NANSEN type water sampler of 2 litre capacity. Samples for physico chemical parameters were kept
separately m 1.5 Iitre polyethylene botiles and labelled accordimgly. For quantitative phytoplankion
analysis whole samples were collected using the water sampler, while trawl samples for qualitative
analysis were collected using a standard plankton net, which 15 a comecal fow ney (Mo, 200 of mesh
size Topm made of silk bolting cloth, atiached 1o 2 slow moving boat. Mlanlters fltered from each
calch were washed into 1.5 litre polyethylene bottles and fixed mmmediately with T ugol’s solution
Samples for Biochemical Oxygen Demand (BOD;) were collected in BOD bottles, sealed and Iater
kept n the incubator for 5 days at 20°C. All samples were kept in insulated 1ce boxes at 4°C while m
the leld and during transportation to the laboratory,

A and water temperature (°C), pli, turbndity (NTU)), dissolved oxygen (Mp/l) and
conductivity (mSem™ ) were measured in situ using a Horiba water checker, model U-10. Seccln dise
transparency was measured using a Secchi Dise, while salinity was measured vsing a Salinometer.

BOD; was determined by obtaunng the dilterence in oxygen levels before and after incubation of

water samples (sealed in air-tight containers) at 20°C" for 5 days (APHA 1985). The oxyeen levels
(mg/l.) were obtained by i situ readings using a Horiba water checker. Silicate was determined by
the stlico-molybdate blue method (Parsons et al,1984). Nitrate Nitrogen {NO;-Nmg/l1.) was
determined by the Brucine Colorimetric Method (APIIA 1985). The samples were compared with a
blank Lovibo Comparator disc after the necessary reagents had been added, and the readings taken as
NOsme/l. Ammonium Nitrogen (NIL-Nmg/1.) was determined by the Nesslerization Colormetre
Method (APHA 1985). A visual companson was made of colours produced m the samples with
ammoma standards. Phosphorus (Po,’ me/1 ) was determmed using the Vanadomolybdophosphonie
Acid Colonimetrie Method (APHA 1985). The absorbance ol the sample versus blank was measured
al 450um and the amount of phosphate calculated. Total Suspended Solids (188) was determued by
filtermng the sample through a glass fibre filter paper (APHA 1985), and the residue on the filter dried
o a constant weight af 103-105°0. The increase m welght of the filter paper was regarded as TSS.

RESULTS

Results ol physico-chemical parameters are shown in tables I and 1n figures la to £ Wate
temperature ranged from 27°C to 32.6°C. Water depth was more or less uniform in the ponds whereas
depth of the stream course showed a2 high depree of varability. Stream water depth reduced
progressively downstream, and throughout the sampling period. There was highly significant variation
in stream water depth (p<0.05) between the start and end of the sampling. pll ranged from 6.0 and 7.2
for both locations. Higher values were recorded in stations 4 to 6 wlile the stream course recorded
lower values. The dry season pll values were sigmbicantly higher (P<(.035) than the wet scason values
m both sampling locations (Fig.1a to {). Values were generally higher in the ponds than m the strean;
course. Mean water depth was 0.58M in the stream, wvhile miecan depth in the ponds ranged from (047
to 0.50M.Conductivity values were generally low, ranging from 14 to 73mSem” in the ponds, while
values in the stream ranged from 18 to 37mSem .

Total suspended Solids ranged {rom 1.8mgl. " to 2.9mgl." in the ponds wiile the IS ranged
from 3.8 10 5 8mgl. ' along the stream course. T wrbidity ranged from 18ONTU 1o 1235NTU/ highest
values were observed m the stream during peak penods of sand & edging. Siliweate ranged from
11.6mglL ' o 22 5mgl 'm the stream course wlile pond stlicate values ranged from 0.0] 1o Bdmgl
'tiu'r.:ughﬂul the sampling period. Highest values were ohserved in the stream durmg peak perods of
dredging. A highly significant dilterence (p=0.01) was observed between silicate concentrations i th
stream and the ponds, Nitrates and phosphates generally showed higher values in the ponds than in the
stream. Highest values of Ammonium Nitrogen and BOI): (4.6mgl 'and 6.83mgl. ™) respectively,
were observed n the pond bottom waters.
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A total of five phytoplankton families Bacillariophyceae, Chlorophyceac,

Cyanobacteria,
Englenophyceae and Dmophyceae were identifie

d (table 1). Of these, all five familjes were identified
i the fish ponds (f1g.2b), while three families (Bacillariuphyueac, Chlorophyeeae and Cyanobacteria)
were identified in the stream course (fig.2a). In both sampling locations, Bacillariophyceae showed
the highest abundance and species diversity with Lospecies, followed by Chlorophyceae with 11

species. Cyanobacteria, Euglenophyceae and Dmophyceae had Ispecies, 2 spectes and 2species
respectively (Table 3; fig.3a, 3b).
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DISCUSSION

The general trend of variation in values of physico-chemical parameters between the ponds and the
stream course could be due to sand dredging activities in the stream as well as the fish pond
management practices. The significantly higher values (p<0.05) of silicates, turbidity, total suspended
solids and conductivity can be atiribuled to the commercial sand dredging activities in the stream,
upstream from the fish pond arca. The high turbidity (1235NTU) m the stream during peak periods of
sand dredgng could lead to severe problems of clogging of eggs and larvac mn the hatchery and
breeding ponds, as this s the only source of water supply for the farm. This could lead to heavy
mortalitics and low productivity levels in the farm.

Tnfluence of environmental factors on hatchability of fish eggs and larval survival has been
demonstrated by Onuoha and Nwadukwe (1987), Nwadukwe (1995) and Oladosu et al (1999). The
low Secchi depth {0.1M) especially dunng peak dredging periods could hamper photosynthetic
activity and hence primary production. Dolulil (1994) reported that high concentrations of abiogenic
turbidity could light-limit phytoplankton photosynthesis and thereby restrict biomass development.
Wetzel (2001) also established an mnverse relationship between Seechi Dise tiansparency and primary
productivity. Iigh downstream values of Dissolved Organic Matter to Particulate Organic matter
{(DOM: POM) ratio of both allochthonous and autochthonous origin (Akpan and Anadu (1991) also
contribute to low transparency. Akpan (2005) stated that DOM is 2 strong complexing agent for



metals such as Zn, Fe, Cu, Al and Hg and as such lugh mputs could be implicated 1n loxiety. Fhe
higher values of Anunonum Nitrogen 1 the ponds could be attributed to waste feeds, mamnue,
morgamic fertilizers and fish droppings in the ponds, whereas the stream water was relatively clean
except during sand dredging periods,

Fish production through aquaculture 1s the most foreseeable solution towards alleviation of

protein deficiency problems and enhancing general food security. Little Stream Farms has the
potential to contribute immensely to the achievement of this overall goal, given the existing abundant
resources of good water supply and high primary productivity. This potential could be sreatly
hampered by the current spate of anthropogenie perturbations of the very source of water upon which
the farm is predicated. Government intervention through the machinery of the Ministry Environment
15 needed urgently to put a stop to the sand dredging activities that are grossly hazardous to the
operations of Little Stream Farms. Barring the present environmental set backs, Little Stream Farms

£}

could potentially contribute sign; ficantly to increased fish production through aquaculture,
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TOXICITY OF AFRICAN LOCUST BEAN EFFLUENT ON Oreochromis niloticus

O. EXKPO-JIDE, O.A. FAGBENRO & O.T. ADEBAYO
Department of Fisheries and Aquaculture Technology, Federal University of Technolooy, Akure

ABSTRACT

Fhe cllects of 96 h sub-lethal concentrations of Afiican locust bean efiluent on Oreochromis niloticus
were studied using plastie buckets. Packed cell volume (PCV) and histological study of gills and lives
were the ussue chemustry parameters mvestigated. The control buckets contamed no effluent. Results
revealed increase m ESR (Erythrocyte Sedimentation Rate) decrease in heamoglobin, red blood cell
and PCV Value of the fish exposcd to all sub-lethal concentrations. Damage to liver and gills were
noticed in some of the sub-lethal concentrations of all the effluent. Normal situation was observed m
all the examined tissues of fish from the control buckets. The African locust bean effluent is toxic on
(1 niloticus and the lethal concentrations of African locust bean effluent deducted from the 96 hours
acute toxwity effect ranged from 3ml.

INTRODUCTION
Effluent discharges constitute the greatest pollution problem that Nigeria has ever experienced (Sikoki
& Kolo, 1993). The effluent from these agriculture and industrial products has continued to altect
both man and aquatic ecosystems directly or indirectly. Industrial effluent discharges exert great
mmpact on the aquatic system even al low concentrations. Krous et al(1982) and Ofojekwu ef
al (1990) used different test orsamisms, different periods of exposure to pollutants, waters of different
quality and dilferent ways of reporting the resuits. The acute toxicity of Rogor® was determined for
the juvenles of the freshwater fish, Nile tilapia (Oreochromis niloticus) by Amune & Ajike (1999
and 1t was suggested that osmoregulatory and respiratory incapacitation through mueus accumulation
and epithelial detachment were the major causes of fish mortality following exposure to Rogor'.
Exposure of the . nmifoficus to sub-lethal concentrations of malachite green led to severe
physiological impairment of [ish after a 10 week exposure period (Omoregie ef al., 1992).

The African locust bean (Parkia biglobosa) is a source of protein in diets of Nigerians, and in
the fermented form, it is one of the most important food condiments in the entire savanna region ol
West and Central Africa. Locust beans are boiled for about an hour to soften the seed coat lor
removal; the hulls are removed followed by washing besides rivers, and boiling for additional 10-12
hours to soften the cotyledons. The cotyledons are allowed to undergo wild fermentation for about 2
to 3 days during which the characteristic colour (brown) and odour (ammeruated) are developed. The
effluents generated during African locust bean preduction may have harmful effect on water bodies as
well as orgamisms that inhabit such water bodies. The effluent may be introduced deliberately or
acewdentally info the aguatic ccosystem during washing besides rivers impaming the quality of the
water and making it unfavourable for aquatic life. The environment of the fish is often altered by toxic
substances and this results m fish kills) especially when the concentration is higher than what the
homeostasis of the fish can control. Information on the effects of sub-lethal and lethal exposure of
freshwater species to African locust bean and its effluent is limited (Ahmed et al., 2005), hence this
study is to evaluate the effects of sub-lethal concentrations of P, biglobosa effluent on the behaviour,
survival, some hacmatological parameters, and histology of the gills and liver of O. niloticus
fingerlings.

MATERIALS AND METHODS

Altogether, 240 Tive O. niloticus fingerlings were purchased from Agricultural Development Project
(ADP) fish farm at Alagbaka, Akure. African locust bean effluent was obtained from a local producer
at Oke-Aro Titun in Akure. The fingerlings were transported to Fisheries laboratory of FUTA and
placed in 100ml of water inside conico-cylindrical plastic containers for 48 hours to acclimate to
faboratory conditions. Feeding was discontinued during the acclimation period in order to avoid
pollution of the water with feed wastes. The fingerlings were weighed individually using a top-
loading Mettler balance and randomly distributed into each container containing 100ml of water at ten
[mgerlings per contamer. A range-finding test was conducted using ten contamers, each filled with
100ml of water prior to the introduction of the effluent. Fach of the five varying concentrations (5ml,
Homl, 15ml, 20ml and 25ml) ol’ Alncan locust bean effluent was introduced with a pipette into the
containers at 09.00 hr and the nuxture was stirred. Fach stock solution treatment was replicated twice,



Two replicates of the control treatment were also prepared by placing ten fingerlings in each of the
two containers filled with 100ml of water without the effluent.

This was followed by a 96-hour definitive test conducted using ten comeo-cylindrical plastic
contamers each filled with 100ml of water. Fach of the five stock solution varying concentrations
(1ml, 2Zml, 3ml, 4ml and 5mi) of African locust bean effluent was introduced with 2 mpette inte the
contaners at 09.00 hours and the nuxture was stirred. Stock solution and control trestments wer ¢
replicated twice. A total of 120 O, niloticus imgerlmgs (mean wi. 2.15g) were used for this (est L he
number of dead and living fingerlings in each plastic container was recoded every 24 hours starling at
08.00 h, dunng which the behaviour of the fingerlings was monitored. Obser vations made inelude
mortality rate, lack of movement and lack of reaction to gentle prodding as described by Ward &
Pamsh (1982). The pereentage mortality in cach concentration was determined and the 1L.C5, value
was determined by the probit-logit transformation method, Water quality parameters such as
temperature, P and dissolved oxygen (DO;) concentration were determined at 24 hour tervals using
standard methods described by APITA (1989) during 96-hour test, immediately after death, gills and
hiver of the fingerlings were excised upon dissecting the fish for istological examination according to
standard procedures. Blood samples were collected from two fingerlings from each of the treatment
media immediately afier death by caudal puncture into 2.5m} syringe already treated with ethylene
amino acetic acid (EDTA) to prevent coagulation. Packed cell volume (PCV), haemoglobin
concentration, leucoeytes count and the erylhrocyte count were estimated USITNg various appropriate
laboratory methods as described by Blaxhall & Daisley (1973). Data collected were subjected to the
two-way analysis of variance {ANOVA) test (P = 0.05). Differences among the neans were separated
by Duncan multiple range test {(Duncan, 1955).

RESULTS AND DISCUSSION

[emperature and dissolved oxygen changed with the tune while pll mcreased steadily. Dissolved
Oxygen concentration declmed continuously, leading to stressful conditions on the fishes (Table 1),
Baleen ef al(1991) also sugpested that fish mortality tests are affected by temperature, dissolved
oxygen concentration, pH and the duration of cxposure. Fish mortality oceurred m all concenirations
(1, 2, 3, 4 or 5 ml) of the test toxicant as shown in Table 2. No fish died after 24 hours of Exposure,
No mortality was observed on exposure of tilapia fingerlings to 1 ml or 2 m! of ¢ffluent throughowt
the experiment however, mortal ity was found between 24 and 96 hours of exposure to 3 5 ml.
Generally, after the application of the effluent, most of the fishes gradually became imbalanced and
sank to the bottom within two hours of exposure. They later came to the surface and engulfed air by
projecting their snout above the water level. At this time they lost their swimming ability. Opercular
movements slowed down after one hour exposure.

Table 1. Water quality of test solutions containing African locust bean effluents.

(‘oncentration Day 1 Day 2 . Day3 Ey 4

mi1 \ Temp pH DO Tem p .pH DpO T(:-I!!p pH D ‘}_'I‘.uml; E]II_IH )
] 25 765 4% 25 768 4.0 25 770 38 24 78D 3.
i 25 761 44 23 68X 3% 25 TS5 36 24 778 29
] = 25 & Ze. 35 Tas 06 3% 795 10 T T
l 2T 5 S 2% 5% 07 25 774 1.1 23 7462 08
2 2% w4 24 765 09 25 LT 0.6 24 170 06
2 25 "R 12 25 TH5 07 24 772 05 24 7.68 0.0
3 2 8 10 25 753 05 23 743 05 25 780 03
i 24 765 038 24 165 0% 23 J66 04 25 177 61
4 25 760 09 24 773 04 25 T35 05 25 T4 82
4 25 802 07 25 TS 03 25 773 04 R i R 1
5 25 766 03 24 801 01 24 778 0.1 25 301 0.1

L)
|1'-.d
A

782 0.2 24 798 0.1 25 790 0.1 25 01 0.1
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{able 2. Maortality of Oreochromis niloticus exposed to African locust bean e[fluent for 96 hour

_ Ghows 24hours 48 hours 72 hours 96 hor
Concentration % mortality Tive Death Live Death Live Death Live Death Live |
Sl R R e B R A e
[0ml 70% g 2 7 1 7 - o 1 3
15ml T0% 10 - Fi 3 O 1 O - 2
20ml 90% 3 2 3 3 - 2 i 1
_2ml 100% 8 2 3 5 1 I S

The exposure of tilapia 10 5 and 10ml of African locust bean cffluent resulted in 2080 and
mortality, respectively, within 96 hours while exposure (o 15, 20 and 25 ml resulted i 50%, 60
80% and 100% mortality, respectively, within the exposwre period. The 96 h 1.Cs;, obtam
graphically (Fig 1) was 8ml, The 96 hr L5, values are shown in Figure 1. No mortality was obser:
m tilapia exposed to 1 or 2 ml; on exposure to 3 - 5 ml, no fish died between 6 and 24 hours, howe
mottality occurred between 48 and 96 hours of exposure. At 5ml concentration, the highest mortal:
(30%) occurred between 48 and 90 hours of exposure. There was no moriality in the contr
treatments and f1sh m this group did not show any abnormal behaviour.
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The 96h effect of African locust bean effluent on Oreschromis niloticus fingerlings.

The concentration of the African locust bean effiuent vsed for the haematological test were 1ml, 2n:.
3ml, 4ml and 5ml for 96 hovrs, and theresults are presented in Table 3.

Table 3. Haematological value of Oreocliromis niloticus fingerlings



Concentration of test media TSR PCY  RBE R

— () (%) (mm)  (gmm")
Control 40 30 15300000 26
1 ml 50 25 1470000 24
Z2mi 55 28 1500000 26
3l 6.0 25 13500000 23
4ml 6.5 24 1348000 13

— 3

45 21 1000y 2 .
b, RBC and PCV values of tilapia fingerlings eaposed to 1,2, 3,4 or 5 ml of the effluent decreased
sigmficantly compared to those of the control fish while the RBC counts ncreased at the end of the
exposure period compared to those recorded in the control. Exposure of (). niloticus to sub-lethal
concentrations of African locust bean caused a significant decrease m PCV ., RBC and Ib of the fish.
Sumlar reduction in blood parameters was reported by Sampath er al(1993) and Omoreme o
al(1994) when O. niloticus was exposed to polluted environment under laboratory conditions. The
sigmilcant reduction m these parameters 15 an mdication of severe anaemia caused by the effluent on
the exposed fish. Anaenuc response could be due to the destruction of erythrocyte production

(Wintrobe,1978; Omoregie 1995), haemodilution (Sampath et al,,1993), as well as the destruction of

mtestinal cells (Gardner & Yerich,1970). Simularly, Rambhaskar & Rao (1990) noted that changes
haematological parameters due to unfavourable cxogenous factors such as adverse water quakty,
overstocking, and starvation are indices of ill health in cultivated fish. Ayotunde (1997) alse reported
that stress factors result in changes in haematological characteristics in fish. It is concluded that some
parameters, and organs are affected negatively by ncreasing concentrations of the effluent and ths
will guide in policy formulations against water pollution.

The gills and liver were examined to assess the toxicological effect of the African locust bean
cffluent on them. The various organs were exposed to different level of concentrations of the toxicants
(1, 2, 3, 4 or 5 ml). Mucus accumulation was observed on body surfaces and el filaments of dead
fish. Examination of the gills of untreated (control) (. niloticus fingerlings revealed a normal il
[ilament consisting of primary lamellae with its arrays of delicate secondary lamellae, primary
epithelium and secondary epithelium covering the primary and secondary lamellae respectively and
no vacuolation. There was little or no discernible change in gill structure of O, niloticus fingerlmgs
exposed to low concentrations (1 and 2 ml) of the effluent. At lugher concentrations however {}and 5
ml) plates 10 and 12, the ol structure showed detachment of the epithelial cells in both the primary
and secondary lamellae, there was also vacuolation of the filament and mflux of cells into the tissue
which resulted into degeneration of the tissue. hstological studies revealed that low concentrations
(1-2 ml) of the locust bean effluent did not cause any histological damage to ©. niloticus liver. In
higher concentration (3-5 ml), the liver exhibited histological changes as indicated by loss of nucler in
some hepatocytes, which also did not show distinct cytoplasmic boundaries as seen m the control fish
liver. There was space formation in the parenchyma tissue and the nuclear cells had thick dark look
(pykuosis) as seen in plate 3-5. The cellular arrangement of the liver cells was also distorted. At some
places, necrotic zones were observed where complete cell death was evident. Infiltration was also
clearly evident. Lesions were more prominent in the central zone of the liver than in the periphery.,
Histological examination revealed that from the treated fish species, the gills were swollen and the
lameilae were extensively fused and congested with blood. Similar observations were made by
Onwumere (1986), who expressed that the histology of liver and gills of O. niloticus fingerlings
exposed to 30, 40 and 50% effluent from the NNPC Refinery at Kaduna showed that the gills were
swollen and bulged the opercula. Aderive (1998) also stated that the gill structure of O. niloticus
treated with petrol and engine oil mixture was fused together and that there was extensive hyperplasia
and separation of the epithelial laver from the supportive tissues. In the liver, degeneration vacuole
formation and irregular nuclear was noted and these was observed in newborn guppies, Lebistes
reticulates (Crandall & Goodnight, 1962), disintegration and necrosis in common carp, Cyvprinus
carpio (Wong et al 1977) and vacuolation, necrosis and appearance of some globular bodies n
Puntius eonchonius (Kumar & Pant,1981) due to zine toxicity were reported.

"
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BRIEF PROFILE OF ONDO STATE, NIGERIA

Ondo State was created in 1976 out of the defunct Western State of Nigeria. In 1996
however, Ekiti State was carved out from it. The state at present is one of the 36 states in
Nigeria and it is located in the southwestern zone with Akure as its capital. The most striking
features of Ondo state include its endowed natural resources such as forestry, fishenes and
rich agricultural land, with valuable mineral resources, particularly petroleum, bitumen .

and
Gas; and a streteh of abouwt 80km coastline, along the Atlamic Ocean,

Land areaz 15317 km 2.

Population:  approximately 3.24 million (2004 projection).

Local Government Areas; 15,

Climate: Tropical: annual rainfall (1,150mm — 2,000 mm); temperature (21 29°C ).

Language: Yoruba: Dialects include Akoko, Ilaje, Ikale, Ondo, Owo,

Akure, Tjaw-Arogho
and Apol. '

Major Rivers: Owena, Oluwa, Oni, Awara, Ogbese and Ose.

Agricultural Practice and Potentials:
60% of population 1n agriculture related occupations.
Cash crops - cocoa, palm produce, rubber, cashew.
Food crops - cassava, yam, maize, rice, cocoyam, plantain, sweet potatoes, okro, banana,
pmeapple
Lumbering: 360,000 ha of forest covered with exotic woods (teak, gmelina) and
indigenous trees (iroko, mahogany, obeche).
Fishing: very lucrative, especially in the riverine areas.
' Livestock: cattle, pouliry, piggery and small ruminants,

Mineral Resourees:
|| Petroleum, Gas, (Glass sand, Limestone, Bitumen, Iron Ore and Granite among others.

Major Industries:

- le-Oluji Cocoa Processing Company, [le-Oluji.
JOI'  ldeal Famnuly Farms Limited, Owo.
Stanmark Industry, Ondo.

Mama Foods, Oghese.

Oluwa Glass, Iebokoda.

Premier Metal, Ondo.

lion Ceramics, [fon.

Okitipupa O1l Palm Company, Okitipupa.

Fducational Instifutions:

Terfiary @ 2 Universities, 1 Polytechnic, 1 College of Fducation, 1 ‘ollege of Agricullure
Fleonalele Drnsdidertrerzs, 7

{echimcar C ateges: ¥

. Secondary Schools: 281 (public), 115 (private).
Primary : 1,154 (Public), 302 (private).

Skill Acquisition Centres: 19 (Public).



Cultural Hevitage/Tourist Attractions:
Rich cultural henitage.
People: hospitable, fiiendly and hardworkine.
Notable tourist attractions include Idanre Hili,
Oke Maria,
Dejr’s Palace, Alagha

Igbokoda Water Front, Igho-Olodumare.
ka Garden, Isharun Cave of Ashes, Ebomi Lake and Oyemekun Rocks.

Lconomy:
Predominantly agrarian.
Growing and underexploited petrolenm and £as industries.

Manpower:
High hiteracy rate
Avatlability of large pool of skilled labour force,
42,000 employed in the State Public Service.
53% of population within labour age bracket.



BRIEF PROFILE OF
THE FEDERAL UNIVERSITY OF TECHNOLOGY AKURE

The establishment of the Federal University of Technology, Akure was announced in 1981 to
eive prominence to training in technology and applied sciences, and to assist in ensuring
rapid technological and industnal development of Nigena. The Umversity wihich formally
took off in 1982 has grown tremendously since its establishment to become the best
University of Technology in Nigena by 2004,

The University Emblem

The Umiversity emblem 1s a shield supported by ivory tusks, in the center of which 1s a cocoa
pod. A bound open book lies in front of a sun shedding its rays of light and wisdom. Isenberg
and timber are featured 1n the shield.

University Motto
Technology for Self Reliance

University Colour
Purple and Blue

Vision of the University
The Federal University of Technology, Akure aims to be one of the best Universities of
Technology mn the world, committed to carving out an enviable miche for nselfl as a centre of

excellence, epitomized by high quality programmes, products and contributions to the
society.

Missien of the University

The mission of the Federal University of Technology, Akure 1s to promote technological
advancement of Nigeria through emphasis on programmes that will engender the
development of such products and services in which the Nation possesses great comparative
advantage. In doing this, the University is commutted to provide a conducive teaching and
research environment attractive enough to retain highly motivated leading academics capable
of channeling research outputs to meeting peculiar national needs. It will, through 1ts research
output, train and produce highly technologically-oriented and self-reliant high level
manpower commilted to self employment as the basis for national development.

Philosophy of the University
The Philosophy of the University is premised on the strong desire to:
- solve real life problems which require the knowledge of more than one subject area;
- ndodute L X T LI TR i e v 2 b A L
1dentify those that can be upgraded and modernized; and
- hamess technological resources (equipment and technical know-how) in servicing as

well as providing leadership to the industrial and technological development in the
country.
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Strategic goals and objectives
Ihe University has set a target of ten strategic goals with clearly identified stratey:
objectives to be achieved within the next decade. The strategic goals are:

reviving and improvine academic programmes

capactty building and enhancement of productive capacity

connmmitment to research, training and development through a deliberate improvenic:
m post-graduate traiming

encouragement of gender sensitivity and participation in science and technology
outreaching and outsoureing needed resources (human and material), to strengthen t1
development of the University

encouragimg good leadership, quality and effective governance, through improvem:
i managerial competence at all levels of University Management

promotion, entrenchment, and advancement of universal Umiversity culture. such .
academic freedom and independence of thought

producing high technological oriented and selfireliant graduates through deliber::
and arliculate linkage programmes with industrics, rescarch institutions, no:
governmental organizations, minmistries and other community-based organizations
upgrading and provision of inirastructural facilities through holistic improvement
teaching and learning environment

devotion to the advancement of peace

f'he University runs a School system, an integrated unit of a group of related subjects or
disciplines with common academic interests in teaching and research.Presently, there are s:
Schools in the University as follows:

L]
-]
@
o

schoel of Agriculture and Agricultural Technology (SAAT)
school of Engineering and Engineering Technology ( SEET)
School of Environmental Technology (SET)

Scheol of Earth and Mineral Sciences (SEMS)

School of Management Technology {SMAT)

School of Sciences (SOS)

School of Postgraduate Studies (SPGS)

A new School is being proposed to take off shortly. This is

School of Health and Medical Technology (SHMT)

The University has 30 academic Departments spread within the Schools. The School
Agriculture and Agricultural Technology (SAAT) has the following Departments:

Departinent of Agricultural Economics and Extension {ALE)
Department of Animal Production and ealth (APH)
Department of Crop, Soils and Pest Management (CSP)
Department of Ecotourism and Wildlife management (EWM)
Department of Fisheries and Aquaculture Technology (FAT)
Department of Food Science and Technology (FST)
Department of Forestry and Wood T echnology (FWT)

All undergraduate programies are of five-year duration and students spend O months -
second semester of the 4™ year for the Students Industrial Work Expenience Scheme (S1V
programine,



AUTHORS’ INDEX

Volume 1

| Names  Pages |
et A i
Abari, M.A. G0
Abdulareez, KA. 63
Abdullahi, S.A. 29
Abdurahman, M. 159

| Adebayo, 0.1, 11,32, 143
Adebayo, S.T. 61
Adebote, DA, 12
Adeboye, R.O. 119
Adeleke, ML.A. 179

| Adeparusi, E.O. 38, 168
Adewumi, A A, 76, 174
Adjarho, AL 5
Agbelege, AN. 105, 108, 111
Agbelege, 0.0. 8
Agbontale, O. 57
Ahmed, K.5. 63
Ahmed, T.M. 63, 105
Ahmed, Y.B. 80
Ajani, EX. 190
Ajani, F, 25
Ajayi, AA 115
Akinwande, A.A. 11,123 128
Alatise S.P. 90, 128
Alfred-Ockiya, J.F. 19
Alj, R. 42
Allison, M.E. 87
Amorighoye, A. 119
Ansa, E.J. 134, 138
Aremu, OF. 119
Auta, J. : ol WA

, B

Bala, 1. 29
Balogun, A.M. 38, 168
Balogun, J.K, 53
Bello, B.K. 179
Bello-Olusoji, O.A. 115,119

| Bichi, A.H. 29

| Binyotubo, T.E. 5
Bolorunduro, P.1 29, 53 /

l,' s = 3 {
Caleb, J.T. 49, 84

| Chindah, A.C. 19

D
Dada, A A, 22
Dada, S.A. 66
Daramola, J A. 148




Davids, CBD. =
Dio, ZA. > S
s et .. i !ﬂ
| Effiong, B.N. 16, 46
 Eyo, A.A. __ 30
Rt g - P1
i Fagbenro, O.A. LE 1520074
Fakunle, J.). 10, 46
Falaye, ALE. 155
Famurewa, J.A V. 148
Farominiyi, T. 61
Fasakin, E.A. 32,148
Francis, A. 04
Gbadamosi, 0.K, 32 N
—— ORI A— l R
Ihanga, U.1. 46
ibim, A.T. 94
Ibralum, B.1J. 53,72
Ibrahim, M. 123
Thralum, S. 09
BRI =t 16 M o
Jabar, M.B. 179
Jamabo, N.A. 19
Jauro, LA. 102
Jegede, T. 163
Jimoh, W_A. 179
Jonathan, B.Y, O
Joseph, AI. 102
K _ 5
Kmgdom, T. 87,99
Kyai, KM, 159
r— IJ T A —
Lamai, S.1. 131
Lawal, I. 28
- n]
Madu, A.A. oY
Mafolabomi, M.W. 38, 108
Moaody, F.C. 123
| Musa, Y.M. e
- A = =
Ndubuisi, S.1. 183
Nwachukwu, V.N. igs
| Nwanna, L.C. 155,190
4 R A U g7 e e e - ¥
Obasa, 5.0, 1]
Odogun, E.O, 119
Ofunama, P. 99
Owah, DM, 31§
Ooumdare, O.AL 119
Ooundele, O, ol, 123
| Olaleye, V.T. i



Olabanji, M. L RSN

Olanrewaju, AN. 8

Olanrewaju, (0.0, 105, 108, 111

(Maosebikan, B.D. 131

Olarewayu, O.1. 155

(Jiawusi-l‘cters, 0.0. 115,119

Olayinka, S.0. 143

Oludapo, B.V. 155

Olufayo, M.O. 152

Olukunle, O. 170

Olusola, O.D. 163

Omitoyin, S.A. 25

Omoniyi, I.T. 90

Oniye, 5.J. 29

Onyia, L.U. 102
Otobotekere, A.J 90
S lt _— - -
Raji, A, BEL

Saidu, A K. 8, 105, 108, 111

Shobowale, J.0. 49, 84
| Sogbesan, O.A. 102
= - - U S —— .

Umarn, J.A. 66

Usman, A. 159

Usman, H. M. 49

Usman, M. 66 :

Y
Yusul, K.J. 66




Volume 2

Anvanwu, P15
Apochi, 1.O.
Argungu, LA.
Arowolo, K.
Asikhia, G.1.
Atakpu, LA,
Atteh, J.O.
Avanda, J.().
Avaobu-Cookey, LK.
Ayaowet, [L.M.
Ayinla, QA
Avo-Olalusi, C.L
;}}rpr_inde, A.O.

Names  Pages
W f"

Abass, M.A. 125
Abati, O.11. 139

| Abubakar, S. 59, 80
Abubakar, U 149
Adamu, R. 59
Adebayo, AA. 63, 153
Adebayo, O.T. 178
Adeleke, T.A. 91, 96
Adeogun, O.A. 110
Afolabi, ES. 91, 96
Afolabi, O.0. 100,107
Agada, G.O.A. 143
Agbcbi, O.T. 163
Ahmed, Y.B. 19
Aana, E. 134
Ajani, EK. 159
Ajibade, AA. 143
Ajiboye, R.O, 29
Ajtjo, MLR. 91,96
Akande, G.R. 100, 104
Ambrose, E.E. 110, 115
Amusan, E L. 107

1. 96, 130
143

19

153

(¢

20

25

63, 66
Q1,926
80
91,96
16, 130
130

B

Babalola, AF.
Badmus, 0.

Bako, W.5.
Balarabe, B.L.
Balla, G.M.
Bimin-Yauri, Y_A.
Bolaji, D.A.

Bombatta-Fashina, H.A.

104, 107
143

88

134

88

36, 134
91,110, 115
23

- — D
Dada, A.A. 146

PG .. oy N
Liborwu, B.1. 16, 91,496
Edet, LD 170




I'kpo, LE. 170

Ekpo-hde, O. 178
Ekwu, A.Q. 170
Erie, AP, 0
Liyo, E. 115
Eze, S. i1
Lizekiel, M.O. 100,104
_ - F e T —
Fagbenro, O.A. 162, 178
Fakoya, K.A. 125
Falaye, A.E. 159
Falayi, BA. S i
Galtima, M. S
. st . ![ _— S S——
| Hamzat, M.B. 91, 96 |
- — l
Thrahim, A. 80
Ihiyo, I.M.O. 39
Ifejika, P.L 66
Thimnekpen, F.A. 91, 96
Isah, J. 52
 Ishola, O.J. s 29
J ¥
Jegede, T. 162
\Jwander, LD. 143
k& SE— ..__.—K .
Kolawole, O.T. 159
Kolndadacha, O.D. 143
~ Kusemiju, K. __130
NS = L il l‘ - -
 Lamai, S.L. G
| - s ]}II T -
Madu, C.T. 32
Mamn, J.R. 03
Matanmi, M.A. 01, 96
Meghowon, L. 16, 23
Modu, B.M. 149
Mohammed, H.A. 36
Mojekwu, T.O. 16
Musa, 1.(a. 59
Musa, Y. M. 43 153
Mustapha, MLK. 44
N
Nnaji, J.C. 52
MNwabere, G.O. GO, 153
Nwamna, L.C. 157, 162
Nyaku, RE. 40, 153
 EH— (} = ——
Obetta N.C. 54
Obienu, J. 110,115
_Ogunbadejo, HX. 110

191



| Dzunbona, A A, 24 1

| Ogundiwin, DL 168
| Ogumfowora 0.0, 48
Ogunseye, J.O. 5 )
Ogunsuyi, O.A. 157
| Oguntade, O.R. 96, 100
Oqo, 5.0. 48
Okeni, A. 00
Olkon, A.Q. 170
Okoro, C.B. 130
Oladosu, GUA. 06
| Olaluwoye, L.B. 91,96
| Olufayo, M.O. 139
Olusola, A O. 100, 104
Omeje, V.O. 52
Omoike, A, 159
Omojowo, I.S. TO
Onigemo, MLA. 29
Oramadike, C.E. 107
Ornmogunje, R.0O. 110. 115
Oseni, A. a6
Ovie, S.O. 11.33
Owontunse, 5. 134
| Oyero, 1.0. 69
| Ozor, PLA. 104 .
-y o
Paiko, Y.U. 149
L1 R :
Rabe, .M. : 40
= = . S S
Sadiku, S.0.L. 13
Salami, H.O. 168
Salaudeen, M. M. 100
| Solarm, BB. 91,110
r
Tafida, AA. 40, 63, 66, 153
Tagago, T.A. 19
Tsad, SM. 73 g
= l; —— -
Uche, C.P. 84
Ulka, U.N. 36. 48
 Usman, I1.M. o 83
Yacim, S.E. 143
| Yem, LY. 43




	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0001
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0002
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0003
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0004
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0005
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0006
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0007
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0008
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0009
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0010
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0011
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0012
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0013
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0014
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0015
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0016
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0017
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0018
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0019
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0020
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0021
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0022
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0023
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0024
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0025
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0026
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0027
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0028
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0029
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0030
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0031
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0032
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0033
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0034
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0035
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0036
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0037
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0038
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0039
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0040
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0041
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0042
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0043
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0044
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0045
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0046
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0047
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0048
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0049
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0050
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0051
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0052
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0053
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0054
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0055
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0056
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0057
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0058
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0059
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0060
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0061
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0062
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0063
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0064
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0065
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0066
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0067
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0068
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0069
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0070
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0071
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0072
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0073
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0074
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0075
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0076
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0077
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0078
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0079
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0080
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0081
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0082
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0083
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0084
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0085
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0086
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0087
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0088
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0089
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0090
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0091
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0092
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0093
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0094
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0095
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0096
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0097
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0098
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0099
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0100
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0101
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0102
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0103
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0104
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0105
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0106
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0107
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0108
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0109
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0110
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0111
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0112
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0113
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0114
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0115
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0116
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0117
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0118
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0119
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0120
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0121
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0122
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0123
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0124
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0125
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0126
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0127
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0128
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0129
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0130
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0131
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0132
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0133
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0134
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0135
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0136
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0137
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0138
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0139
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0140
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0141
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0142
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0143
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0144
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0145
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0146
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0147
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0148
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0149
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0150
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0151
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0152
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0153
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0154
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0155
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0156
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0157
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0158
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0159
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0160
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0161
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0162
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0163
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0164
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0165
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0166
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0167
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0168
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0169
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0170
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0171
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0172
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0173
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0174
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0175
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0176
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0177
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0178
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0179
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0180
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0181
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0182
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0183
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0184
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0185
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0186
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0187
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0188
	24TH ANNUAL CONFERENCE OF FISON FUTA (AKURE) 26TH-328TH OCTOBER0189

