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ABSTRACT

High cost of teed 1s a major constraint to fish farming in Nigeria. This study investigated
the growth performance of African catfish (Clarias guriepinusy fed graded levels of
plantain peels (PPM). PPM was used to replace maize at 0% (T1) 23% (T2} 50% (173).
73% (T-h and 100% (T5) tor 56 days level. Data collected were analvzed using One-way
ANOVA test. Results showed that control diet (0% PPM) recorded the highest average

welght vamn (7.34 £ 0.09) which was significantly different (p<0.03) from the other
treatments. However. there was no significant difference (p>0.03) in the weight gain for
12 (25%) and T3 (30%). A Similar trend was observed in specitic growth rate (SGR).
feed conversion ratio (I'CR) and protein elficiency ratio (PR, Packed cell volume
(PCV). Haemoglobin (11B).Red blood cell (RBC).Mean corpuscular haemovlobin cell
(MCHC). Lymphoceytes were significantiy higher (p<0.03%n reatment 4 than
other. MCV was highest in weatment 1 and lowest in treatment . MCTT was sicnificant!y
higher (p<<0.035) in treatment | and lowest in teatment 3. WBC wasg significanthy higher
(p0.03) In treatment 3 and Neutrophils was signiticantly higher (p<0.03) in treatment 3

From the results of this study. PPM compares favorably with maize: soith the optimum

mclusion level obtained in this study is 50% PPM.

A



CHAPTER ONE

1.0 INTRODUCTION

Fish is the cheapest and direct source of animal protein and micro nutrients for
several mitlions of Africans (Bene and Heck, 2003). Fish is generally accepted as protein
source in diets of average Nigerians (Agbabiaka, 2010a). In Nigeria. lish i widely
accepted by the populace, thereby making the demand for it to be on the increase. In
recent time, a good amount of fish conswimed by Nigerians 1s from aguaculture because
the conventional fish cateh from ocean and rivers are continually declining due 1o over
fisbrng and environmental hazards (Changadeya e ol 2003). According to FAQ (2006),
fishsupplies from capture fisheries will, therefore, not be able to meet the growing plobal
Jdemand tor aguaiic feod,

Fish Bas continuad to be the source of the hope toward solving global problem of the
mainutrition due to its richness in nutritive value above other ammal sources of protein
retcade ¢ W/ 2003 and Fasakin, 2008}

Fish feed accounts for at least 60% of the total cost of preduction (Fagbenro and
Adeparusi, 2003: Gabriel er af., 2007), Fish feed consist of a ranee of mgredients
nutrinonally formulated to provide fish all the correct nutrients in the torm of protein, far,
carbohydrate, vitamins, and minerals. It has been emphasized in the formulation ol least
cont fish Teed towards ensuring profitable fish business. Feed is one of the major inputs
i agquaculture production and fish feed technology is ang of the least developed sectors
of aguaculture particularly in Africa and other developing countries of the world (Gabriel
21 20070 Thus, incapacitating the expansion of furms to increase production and
consequentiy. Tow vield in terms of quality and quantity of fish. However, problem of
high vost of feeding in aguaculture is further exacerbated due 1o the scarce and expensive
nature of ingredients used in the formulation of tish feeds. Towards solvine the problem
ol scarce and expensive feed ingredients, a number ol unconventional f‘;?:‘-mmu,g have
been investigated most of which are alternative profein sources since tus nuteient is
considered as the most expensive nutrient (Sogbesan and Ugwuanmibi, 20081 However, it
15 cqually important that researches are focused on other alternative ererey sources
maize i fish diet (Sovhesan ¢ of., 2012).

Far the purpese of nutritional and econemic benefits, previous rescarchers have made
attempts at increasing the use of unconventional plants and animal nuaterials o replace
conventional  feed ingredients  like maize and  fishmeal in fish foed  ration

(Evo.2004:Agbabiaka vr /20120




1.1

Maize is the most important cereal grain in the world after wheat and rice
{Abdulrahaman and kolaweole, 2006). Maize has been a traditional eneruy sourge in
formulated feeds, is a major source of metabohized energy in most compounded dicts Tor
cartish species. In production of cereals. serious issuc has been coming up in many
coeuntries including Nigeria: Which have leads to reporting the use of cereals products,
especially maize in fish feed as becoming increasingly unjustified in cconomic terms
{Tewe 2004), There is therefore need to expleoit cheaper energy sources 10 replace
expensive cereals in fish feed formulation to relieve the food/feed competition between
man and animal for profit maximization,

Plantain peels are by-products of the plantain processing indistry, which are
sorlls dumped in landfills, rivers or regulited grounds (Osma oz o/ 20073 Plantain
pevis constitute an important source of energy. it is quite abundant and readily available
s yvines 1t is of no divect importance to man, can be fully harnessed in the production of

2 for animals (Omole ef ol 20040).0mole ¢ o (20080 reported that the peel has the
catential of replacing maize in the diet of fish. The abundance of plantain peel could
~erve as huge benefit for the sustainability of the aquaculture indusiry, if property

harnessed,

statement of Problem

Crespite the ability of fish farming, its impact o Ash production is Tow due 1o
cernan prablems. Pact ot these problems includes:
Human heings and livestoek compete for the same teed ingredient which is causing high
<ot oof these conventional energy sources. Another probiem is high cost of preduction
mput most especially cost of fish feed. The solution 1o the problem must be procured

ireneh a combmation of all resources available,

1.2, Justification

Quality fish production can be accomplished by creating balanced wd low cost
atlecation of fish. The competition for the available resources, espectlly mawe, by 1he
teed millers and human consumption combined with limited rescurces o production has
cresited sertous pressure on all fsh and livestock i the country. Anather way round to
merease supply will be to make more energy source available for human consumption

and to sought for aliernative enerey teed for fish and livestack feed. Vhis could reduce




the cost of livestock and fish production without compromising fish qualits and its uses
tor human consumption.

Plantain is one of the most importast crops of the tropical plants, it belong 1o the family
ol’Musaceae and the genus Musa. The plantain peel is discarded as waste atter the edible
portion is eaten thereby constituting a menace to the covironment. [t is reported that
plantain peel contains sufficient carbohydrate to substitute as energy source in the feed
industry and was prescribed as a potent food source (Adeniji T A 2006). However, the
peel is a predominant waste. Therefore, there is need to explore wayvs by which it could

be put into cfficient use. This calls for research. hence. the need for this work.

1.3 Ohbjectives of the study
The matiobjective of the study is 10 evaluate the use of plantain peel i the dict of Alrican

Catliah. Clarias gueriepiins

The specific objectives of this research are to determine: -

its best inclusion level in the diet of Clarias garicpins
Itacmatology in the diet of African cattish (Clerias gariepinisg

‘d




CHAPTER TWO

LITERATURE REVIEW

2.1 FISH FEED DEVELOPMENT

Fish feed technology is ene of the least developed sectors of aquacalture particularly
m Africa and other developing countries of the world (FAO, 2003). Feed is one ol the
major inputs in aquaculture production and it is one ot the fundamental challenges lacing
the development and growth of aquaculture in the African continent. Fish feed
davelopment in Sub-Saharan Africa has not made a significant progress (Gabriel of ol
T In Nigeria the bulk of feed used in tish production. especially for catfish are
impoerted and this has led 1o high production cost of tarmed 1sh (Anichoor af . 2009,
Development and management of fish teed, play vital role in aquaculture growth and
expansion, and 1t 1s a major factor that determines the profitability of aguacuitre venture,

Hence, research in fish nutrition that will utilize locally available ineredients and
tabricated equipment without reducing the quality of the feed is ureent and crucial 1o the
overall suecess of aquaculture development. grovwth and expansion in Africa. Aquaculture
productien in Africa involves both the intensive and semi-intensive system ol production.
which is daily gaining ground in the continent. For any agquaculture yenture to be viable
and protitable, it must have a regular and adequate supply of balanced artificial diets tor
the cuitured fishes. This is so because the dissolved nutrients that promote primary and
secondary production in the natural environment are seasonal and might be insufficient

or

may not oceur in required proportions to meet the nuteitional demand of coltured fishes

(Ligwumba and Ugwamba, 2007).

2.2 AQUACULTURE DEVELOPMENT AND FEEDING OF IFISH

Fish has long been valued as a source of protein for human nutrition. Consmaption of fish
seneralhy cuts across ecological, socic-cconomic. cultural and religious boundaries, vading
Wk predominant role as an animal protein, Presentiy. fish accounts tor over 30% of tolal
anmimal pretein consumed in most developing countries and global estinnte stands at 13,59
in 2003 (FAQ, 2007). Fish feed accounts for at least 60% of the total cost of production

tFagbenro and Adeparusi. 2003: Gabriel ¢f af.. 2007)




2.3. AQUACULTURE PRODUCTION IN NIGERIA

[Despite its long history. aquaculture in Nigeria has only emerged as an industry . and
has experienced fremendous growth in production during the last two decades. In 2007,
production figures from aquaculture indicated a total (excluding aguatic plantsy of 83,087
metric tons (FDE. 2007). Fish farming is the sub-set of aguaculture that focuses on rearing
of 11sh under controlled or semi contrelled conditions for economic and social benetits
tAnthomio and ARinwumi. 2002). Clariasguricpinisis o highly esteemed fish in Nigeria
becatse it commands high commercial value (Ugwamba and Ugwumba. 20071, The stery
of aguaculture in Nigeria is essentially the story of catfish culture and the hape of fish
<apphy i Nigeria hangs on its development and culture (Okove and Sule. 2001).

Food and Agriculture Organization (2002) stated that fisherics products represented
asmnmer source of export revenue for developing countries. amounting o over US $ 20
tillivn per annum in late 1990s. This exceeded the values obtained Irom the exports of
meat. dairy. cereals. vegerables, fruit. sugar, coffee. and tobacco and oil sceds in 1997

from developing countries (L'T.C. 2002). Food and Agriculture Oreanization in 2008

reported that out of total fish produced in Sub-saharan Africa, 409, was in Nigeria and
Clariay garicpinus contributed substantially to the toral fish produced

Catfish production is important to the Nigerian economy. It serves as o source of income.
reduces the rate of unemployment in the cconomy and increases the Giross Domestic
Product (GDP) (Adebavo et al.. 2013). In most countries it earn a higher price than Tilapia
as it can be sold live at the market and they have a market value two 1o three times that of
Tilapia (bmokaro ef ol . 2010} According to Olagunju e af.. 2007, it requires less space,
time.money and has a higher feed conserving rate. The importance of catfish itself cannot
he overemphasized.

Aceordmg o Anoap e af (20090 1t prosides food for the populace. it allows for
improved protein nutrition because it has a hieh biclogical value in o of hizh protein
retention in the body. higher protein assimilation as compared 1w other prowin sourees.
fow cholesterol content and ene of the satest sources of animal protein ¢ Adebave of ol
-3 Many species of fish are farm produced all over the world. but € atish is tking
tie tead because of its uniqueness. The demand for Catfish in Nigeria is unprecedented
o much so that no matter the quantity supplied into the market. it would be consumed by

ready buyers.




2.4. FOOD AND FEEDING HABITS OF CLARIAS GARIEPINUS

O gariepimisis equipped to teed on a wide variety of food items. from minute crustaceans
1o tish, Predation is more efficient on invertebrate prey. Most feeding 1akes place at night
on active benthic organisms, but they may also feed during the dayv and ar the water
surface, Individual bottom feraging is the normal mode of feeding. although cattish may

alse feed in groups at the water surface (Bruton, 2010).

2.5 UNCONVENTIONAL FEED STUFF

Uncomventional feedstutfs are potential feed ingredients, which have hitherto not
heen used i fish feed production for some reasons: They are not well known or
understond. no  effective study of the method of production with a view 1o
commercializing them. they are not readily available and they can be toxic or poisonous
Aoel and Harwart, 2003). They could contain high quality teed nutrients that can
contpare fvarably with conventional feed stuffs. Thes are expectzd to he cheaper by
virtue of less competition for human consumption. The feedstulls can be of animal or
plant source (Jamu and Avinla. 2003).

The are locally available feed stuffs that are not standardized The usage s not
widely-spread and they are not consumed by man in most cases. Utilization in aqua feed
s overy common especially o the rural area of Sub-Saharan Afvica. among low income
eroup that are actively engaged in fish farming. Gabrealer af. (2007) reported that these

teads normally come from kitchen wastes. planis and animal by-products.

2.6. DESCRIPTION OF PLANTAIN PEEL

Plantain peeds are by-products of the plantain processing  industrs. which are
nornally dumped i landfills, rivers or regulated grounds (Osma et ol 20070 Plantain
peels constitute an important source of energy, The peel is being discarded av wasie atter
the mner fleshy portion has been consumed therehy constinnting menace m anvirenment.
Ouoole et al (2008) reported that the peel has the potentials of replacing corn starcly 1 diet

of tish.

0O




2.7. PROXIMATE COMPOSITION OF PLANTAIN PEEL

According to Arislem O. er ./ {2012). proximate composition of plantain peel
ranges between 7% to 12.71% of protein. 6.71% 10 6.86% of ash. 10.37% (0 15.38% of
fibre. 3.753% to 3.94% of fat, 57.58% to 61.11% of carbohvdrate and 4.78%, 10 5.19% of

suear (Adeghoyega O.K(2006), Aghini, (2012).

28 ANTI-NUTRITIONAL SUBSTANCE IN PLANTAIN PEELS MEAL
Anti-nutritional substance in plantain peels meal as highlighted by Agbabiaka er.,

al. (201 3).

Anti-nutrients Concentration {mg/y)
Tamnic acid 2.78

Phytate 35.02

Phatin phosphorus 9.87

Oxalate 1.0

Saponin (38

Alkaloids 0.24




2.9. Proximate composition of the Plantain peels

Carbohydrate
Protein

Lipid

Ash

Crude TFibre
Motsture

Nitrogen tree extract

37.59
7

6.96
10.9
6.93
16.7

575




Platel: Clarias gariepinus
Source: (Burchell, 1822)




CHAPTER THREE
MATERIALS AND METHODS

3.0. Experimental Site
The research was conducted in the wet Laboratory, Department of Fisheries and

Aquaculture, Federal Uiniversity Ove- EKiti. Tkole Campus, BRiti State. Nigeria.

J.1. Collection and processing of Plantain peels

Peels of unripe plantain were gotten from Tkole Ekiti. EXiti State at difterent
azations. [twas sundried until a constant weight is obtained alter swhich it was grounded
aid sizved isto powdered form and stored in air tight tree container. The resulting meal

was andly zed for proximate and mineral composition using AOAC (20060,

3.1, Experimental design

There were five (5) treatment groups with three (3) replicates cach. Fifteen (15)
reciangular plastic aquaria were used. The fish was acclimatized for ten (10) davs afler
which the fish were fed for eight weeks with unconventional feedstuftand the weight and

other growth parameters was taken weekly,

3.3, I'eed formulation

Fredstutts were prepared and tormulated into feeds, nsing the Pearson square method
o attain 40" crude protem. Five (3) experimental feeds were formuiated at varving
percentage inclusions of plantain peel of 0, 25, 30, 75 and 100% replacing maize. Equal
proportions of Vitamin premix. Methionine. Starch, vitamin C and NaClcommon saly)
were added to the formulated diets. All other teed ingredients except Pluntun peels and
maize were adjusted to accommodate varying inclusion levels of plantsn peel meal

cTable 1)




Table 1 Percemage Composition (%) of the Experimental Dicts

Ingredients Treatment Treatment Treatment Treatment  Treatment
1 2 3 4 ]
(0%) (25"%) (50%) (75%) {100%)
Fishmeal 30 30 30 30 30
Maize 10.64 7.98 5.32 2.66 0
Plantain peel 0 2.06 5.32 7.98 10.64
Sovbean meal 30.53 29.73 29.73 29.97 29.87
Groundnut cake 15.99 16.79 16.97 16.87 17.17
W Offal +4.32 4.32 4.14 4.00 38
Methoenine 1 1 1 1 1
Vit‘min premis 2 2 2 2 2
Salt 0.5 0.5 0.5 0.5 (1.5
Vitumin € 0.015 0.015 0.015 0.015 0.015
Chromic oxide 0.005 0.005 0.005 0.005 0.005
Starch 2 2 2 2 2
A edLoil 3 3 3 3 3
Total 100 100 100 100 100
oz

'Y ey = Treatment |
T2(253%0 = Treatment 2
3 030%0 = Treatment 3
T4 1075 ) = Treatment 4

T3 (100%) = Treatment 3




3.4. Growth performance and nutrients utilization parameters
Growth perfornuice parameters

Fish response to treatments were measured using mean weight gain, average daily
growth, specitic growth rate, percentage weight gain, survival rate (Ialavi. 2009)

Mean weight gain (MWGY = W1 - W0

Where W1 = Finial Weight

WO = Initial Weight

Specttic wrowth rate (SGR) =log of WI- log of wO X 100

T1-70
W e .
Wl oand w0 = final and initial welights of fish respectively

T1 and TO = final and initial tme of the experiment respectively

Average datly growth (ADG) = Meun weight gain
Laperimental period (in davs)

“uoWzight gain = Mean weight gain X 100

[nitial Mean wetght

Mortality = Number of fish dead at 1he end of the experiment X 100

Initial number of fish stocked

Survival Rate (SR = Initial number of fish stocked - Mortality X 100

Initial number of fish stocked

Feed conversion Ratio (FCR) = Total weight of diet fed (g)

Total Weight of fish {g)




Nutrients utilization parameters
Nutrient utilization were measured using food conversion ratio. protein efficiency

ratio and productive protein valve as described by Adepoju OT (2008)

Feed conversion etficiency (FCE) = Weight gain X 100

Feed intake

Protem etficiency ratio (PER}Y = Mean weight gain (u)

Crude protemn intake (g)

L5 Water quality assessment
Warer quality parameters such as: Temperature. pll, Dissolved oxygen, Amnionia

ane Nirite were manitored throughout the peried of the experiment.

3.6, Sample collection
Atthe end of teeding trial, fish blood samples were collected with heparinised bottle,
Blood samples were obtained from the caudal vein of fish from cach tank. Blood serum

analysis were collected into bottles (FIDTA Bottle)

deo.1. Haematological Assessment

Haematological examination of the fish was carried out at the end of’ the experiment
using standard haematological techniques in order 1o investigate the possible eltecis) of
the feed on fish. Haematological parameters investigated include: Hacmoglobin, Red
blood Cell { RBC), White blood Cell (W BC)Y. Packed Cell Volume (PCVY, nerttrophils and
Iymphocytes. The blood indices including mean corpuscular volume (MCV in
femtoliters), mean corpuscular haemoglobin (MCH in pictogramis per celh, and mean
corpuscular haemoglobin concentration (MCHC in grams per decilitrer were calealated

according to the below tormulars (lewis 2001): -

MOV (1) = PCV %)
RBC (10%-6ul 1)

ted



MCT (pg) = Hb (edl-1)
RBC (107-6117-1)

MCHC (gdl”-1) = [Hb (ubl*-13]
PCV (%)

3.7. Statistical Analysis

I'he data collected were subjected to using one way statistical analvsis of variance
CANOVA) and the significant differences in means were determined by applying
Duncan’™s Multiple Range test. The tests will use SPSS Software, version 20 (201 1),

Statistical sienificance ¢ffect on the parameters to be measured was <ot at po0.05.




CHAPTER FOUR

RESULTS AND DISSCUSSION
4.0 RESULTS

4. 1 Proximate Composition of African Catfish Fingerlings Fed Plantain Peel Meal

Proximate composition of experimental African catfish fed plantain peel meal is
presented in Table 2. It shows that moisture content was highest in T4 and fowest inT'1.
Crude protein was highest in T2 and lowest in T3, Lipid was highest in 75 and lowest in
T3, Ash was significantly higher (p<0.03) in T1 and lowest in T3, Nitrouen [ree extract
13 was significantiy higher (p<0.03) inT3 and lowest in T2 in catfish fed all dictary

treatiments.

LA
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4. 2 Growth and Nutritional Performance of African Catfish fed Plantain Peel Meal

Growth and nutritional performance of Clurias gariepines fed plantain peel meal is
presented on Table 3. while the growth pattern of fish is shown on figure 1. Fish fed
control diet had the highest feed intake (8.37 = 0.06) while the lewest was recorded in
lish fed T3, Feed intahe was statistically different (p < 0.03) among all the treatments.
However, there was no significant difference (p > 0,05) between the feed intahe of Atrican
catitsh fed 23% and 30% plantain peel meal respectively. The result indicated that {ish

fed T2 and T3 consumed more diets among the treatments with plantain peel meal. Fish

fed inT1 had the bighest final weight (10.64 = 0.09): weight gained. tinal weight were

signiticantly higher (p<0.05) in Tlthan any other, Furthermore. the result also indicated
that fish ted diet containing 75% plantain peel meal had the highest teed conyersion ratio
(1.64 = 0.04) while the lowest was recorded in the control (114 = 0.07). Specitic gronth
rate was significantly higher (p<0.05y in T and lowest in TS5, Protein efficienay ratio hud
highestin T1 While there was similarity (p > 0.03) between the PER recorded in 12 and

'3 and T4 and T3,
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Figure 1: Graph showing growth pattern ofC. gariepinus fed graded level of PPM




+. 3 Haematological Parameters of African Catfish fed Plantain Peel Meal

Havmatelogical parameter of C guriepinus fed diets containing dilferent levels of
plantain peel meal is presented on Table 4. Packed cell volime (PCV L Haemoglobin
(HI3).Red blood cell (RBC), Mean corpuscular haemoglobin cell (MCHC).
Lymphocytes were significantly higher (p<0.03) in treatment 4 than any other. Mean
Corpuscutar Volume (MCV}Y was highest T1 and lewest in [4.
Results turther reveal that the Mean corpuscular haemoelobin (MCH) was significantly
. higher (p > 0033 in Tland lowestin T3, White blood cell showed significant
differences (p < 0.03) in all the dietary treatments. C. gariepinus ted 13 had the highest
while the least was recorded in T4. Blood count difterentials (neutrophils and

lymphocy tes) showed significant difterences (p < 0.03) wn all the dictary treauments,
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4.4 DISCUSSION

Proximate compositions of experimental diets were within the requirements for
catfish juvenile as recommended by FAQ (2006). The reduction in the feed intake und
average weight gain between the tish in control and other experimental dicts could be
attributed to the increased crude fibre and palatability of the feed since this is identify as
a common difficulty observed when alternative feedstuffs are tried in fish nutrition
(Domingues et al.. 2003). The resuit obtained  this study is similar to the reports of
Ajasin et al. (12006) and Omole et al. (2008) who reported that there was reduction in fed
intake and weight gain, when maize was substituted with plantain peel. Possible reason
tor the reduction in weight gain across graded levels ot test ingredients were associated
with the presence of the following anti-nutritional factors :Tannic acid. phytate. phytic
phosphorous. oxalate and saponin in plantain peels as highlighted by Aghabiaka et al.

{2013,

The proximate composition of the plantain peels has moisture content of 10,796 Ash
[0.9%%. crude tibre 6.93%. crude protein 724, lipid 6.96% and nitrogen free extract 37.5%,,
The proximate composition of the experimented diets showed that CTRL had the hivhest
crude protein (41.77%) with high crude fibre (4.03%) while the PPMI100 had the lowest
crude protein (39.40%) and PPM75 had the low crude fibre (4.02%). PPM73 was tound

w contained the highest ash (11.73%) with PPM30 having the Towest,

Ash is 10.9% and crude fiber of 6.93% which was is similar 1o the work of Agbabiaka
{2013} but the moisture content was lower a bit but there was significant difference in the
protein of the peel, while the nitrogen free extract was also in contrast to the work of
Agbabiaka (2013) and the work of Sogbesan er «of. (20123 and the moistwre of 1.7%
which has no much significant ditference from the work of Agbabiaks. However thee
crude protein values of (7.15 = 9.70%} reported for tiver nut meal and naize tAdukug

[993; Oladele and Aina, 2007},

The signiticant reduction in the feed intake in the dier with 1007 plantain peel
compared with other plantain peel diets conforms o the report of Afasin erogf (2006
who reported a decrease in feed intake with increasing plantain peels: resulting to change
i the taste of the diet (Omole er.af., 2008). Cost per kg feed and toral cost of teed

consumed reduced as the level of plantain peels in the diet increased. The lowest profit

index in the control diet confirmed the gain recerded at inclusion level of unconventional

e




leed support the observation of Omole er.al. (2013) that the use of alternative feed

resources could lead to profitable non-ruminant production in developing countries.

Furthermore, nutritional indices indicated that fish fed dict containing 75% plantain
peel meal had the highest feed conversion ratio (1.64 = 0.04) while the lowest was
recorded in the control (1.14 £ 0.01) Agbabiaka, L.A (2013) reparted the Towest feed
conversion ratio was reported in the control group (0%) with the value o 0.32 while the
highest value of 0.35 was obtained from fish fed 75% plantain peel dict. There was no
significant difference {p>0.03) among the treatment groups. Specitic growth rate was
highest (2.09 = 0.02) in the control while the lowest (1.41 = §.03) was recorded in
PPMI00. Similar (p > 0.05) SGR was recorded in PPM235 and PPM30: PPMT3 and
PPMIQ0 respectively. Protein efficiency ratio was highest (1.84 £ 0.02) in contro! while
there was similarity (p = 0.03) between the PER recorded in PPM2S and PPM30D and

PPMT75 and PPMTOO respectively.

Haematofogical characteristics helps {ish biologist o interpret physiologica!
response by fish and division from normal response may indicate o disturbance i the
physiological process (dienye and olumuuii 20141 The hacmatologicad parameters of the
fish fed graded levels of unripe plantain peels were similar in all indices. This shows that
the plantain peel inclusion did not cause any undue stress to the Hsh because blood
compaosition is usually altered during diseases or malnutrition conditions as documented

by Maheswaran er. af. (2008). which is also similar to the report of Aderolu er.a/(20106)

-
3




CHAPTER FIVLE
5.0 CONCLUSION AND RECOMMENDATION

From the result of this study, it is reveal that PPM contain sutTicient energy o compares

favorably with maize. however. the optimum inclusion level obtained in this study s 30%

plantzin peel meal.
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ANOVA

Sum ol Squares Df Mean Square I Sig

W Between Groups 001 4 000 D80 684
Within Groups RN 10 R
Total 06 4

Ikl Between Groups 8.186 A 2T 129084 (o0
Within Groups 139 |0 o
Total §.343 !

Final Between Groups 22180 4 5545 223588 040

Weieht  \ithin Groups 248 1 023
Toral 22428 [

W Between Groups 22406 4 306020 2350067 100
W ithin Giroups 238 [0 24
Total 22643 [

FHOR Between Groups 432 4 P13 32790 00
Within Groups D21 f (2
Toral 173 L4

ISCGR Between Groups PRIY 4 22 AL AN i
Within Groups 012 i Nl
Total 941 14 |

TPER Benween Groups |.333 ! RIE AR 00
Within Groups 016 [ REON
Fotal [.309 [

PO Between Groups [ 7.600 4 4.0 7333 U5
Withm Groups 6.000 [0 ong
Total 23.600 14

Hh Berween Groups 8424 4 2006) 287N 004
Within Groups 073 e D07
Total 8.497 [}

RIBC Between Groups 816 4 RIPY Conn A0
Within Ciroups 100 ] (0]
Total 876 14 |

MOV Between Groups 3796.124 PRIV l} RTIEIR 001
Within Groups 874.860 1) (\‘7.-?8{»;
Total 4670,984 14 ‘

L_ |
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MO Between Groups 242643 4 60.061 12,470 001
Within Groups 18.647 10 4.863
Total 291.289 (4

MCHC Between Groups 76.256 4 19.064 6350 GOS8
Within Groups 29,993 K] 2099
Total 1006.249 I4

Wi Between Groups 252,596 4 (w,‘»_(l()()1 FARALG 00

s Withm Groups 533 [ A5

Total 232,929 [ L

NEVTRO Between Groups S14.400 4 78.(»(1()i 78.600 00
Within Groups 10,000 it [ (00
[wtal 224100 [ !

LYMPHO Between Groups 144400 4 78.600] 78.600 K0
W ithin Grodps 10,040 i ool
Tustal 324400 4 {

Post Hoe Tests

Homogeneous Subscets

® Initial Weight
Duncan
Subset for
alpha = 0.05
irt AN I
Crl K] 33000
PPNE0 3 3.3167
PENTO0 3 33167
PPNTA 3 3.3200
PRAZA 3 33267
NIy 208
Meats Tor groups in homogengous
sets e displinved.
-
-
[ ]
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IFFeed Intake

Duncan
Subset tor alpha = 0.03

It N I 2 3

PENTIOG 3 6.1933

PENTS 3 6.5853

PENS0 3 7.176
- PPM2S 3 7200

Curl 3

Nig 000 VIR 2

Mewas ar aroups in homogencous subsets are displayed.

IFinal Weight

Duncan

Subset tor alpha = (103
|72 ™ ] 2 3
PENTTOU 3 7.53100
PPN 3 13367
PPAIEG 3 8.4307
PPA2S 3 8.7033
virl 3 FO.6-00
* Sty 840 63 i GO
Meuns tor groups in honogeneous subsets are
displaved.
Weight Gained
Dutcun
subset tor alpha = 0.03
I N | 3 3
PENTTO0 3 JH954
PPNITS 3 4.0167
PPN 3 31200
[FPALZS 4 SO 6T
- N 3 73400
Nig 837 069 |00
- Mewns for groups in homogencous subsets are
displaved.
L
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[Junean

Feed Conversion Ratio

Subset tor alpha = 0.03
Tt N | 2 3 +4
ctrl & 11400
PPNM2S 3 1.3433
PEATAD 3 14033
PN R 5333
RIE R |.6400
Sis 1000 143 1.000 1000

Means tor groups in homogeneous subsets are displaved.

Puncan

Speceifie Growth Rate

Subsel for alpha = 003

I N I 2 3
PENMITD0 3 14100
PENT7S 3 F4167
PPNIS0 R [ 6740
PPN12S 3 17167
Cirl 3 20940
Sig. 815 123 | 100
Means for groups in homogeneous subsets are displayed.

Protein Efficiency Ratio
Duncan

Subset Toralpha = 003

' ! 2 : s |
PPM 10U 3 LoTon :
PPNTS 3 [.O233
PPNTSO 3 RIFRE
PIPNA2A 3 [L350m
e 3 i | 837
Sig 092 .18-5'1 [.0u0
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Protein Efficieney Ratio

[Duncan
Subset for alpha = 0.05
Tt N 1 2 3
PPATO0 3 [SNRAT]
PPMNTA 3 10253
PPNISO 3 13033
PPNI2S 3 L3500
Curl 3 18367
Si 692 184 | 00

Means for croups in homogeneous subsets are displayved,

POV
Dupean
Subset o alpha — 0,03
I'tt N | 2
e 3 176667
Cird 3 I5.0000
PPNITOG 3 [8.0000
PPALSO 3 [8.6667
® PPNIT7S 3 20 06a6T
Sig 171 [ 000

Meuns Tor groups In homogeneous subsets are displayed.
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HDb

Duncan

Subset Tor alpha = 0,03

S

fre

.00

2 3
3 3
3 3
3 6.6000
3 O 6001
3 776407

|0

-
'
Lad
[¥F]

-

]
)
ad
‘s

]
ad
[N]
d
-t

ae

e

| 8000
.000

3
‘ It N l
‘ NS .
. R 3.06067
A 3 58000
PENESD
PENEIOD
PPN ES
= 050
Means for groups in homogeneous subsets are displaved.
]
RBC
Duncan
Subset for alpha = 0.03
It N I 2 B
ol . M
PIPNZS : L33
PPNTTO0 3 3333
PEALAD k 6000
PPNTTS ;
) Sig. 1.000 1.000 1.000
Meuns for groups in homogeneous sabsels are displaved.
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MOV

Duncan
Subset Tor alpha = 0.03
I'rt N 1 2 3 4
. PPAE7S 3 9712
PENLRG 3 1.168712 L0872
PPN 3 13280102 1328012
PPN 0D 3 [ 353712
Ll 3 Lsgtol2
Sig. 809 004 744 |00

Means Lor groups in homogeneous subsets are displaved,

MCH
Duncan
Subset Tor alpha = 0.03
['rt N ! 2
e PPN 3 HL3333
PPMIS 3 42,5008
PRALTS 3 43,2333
PPATO 3 49,5067
Curl 3 3 Ldsda
Sig, 338 277
Means for groups in homogeneous subsets are displaved.
MCHC
Dungun
Subset tor atpha - 00003

[ N I 2 : -
IXPNIESR 3 A2 1000

. Curl 3 223000 323000
PPNESO 3 Y4000 R LT ¢]
PPN 3 Yoo Thn T

) PPNITS 3 37 2007
Sig. 890 L5 4wl

Py Means for groups in homogencous subsets are displaved.
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WBC

Duncan
Subset for alpha = 0.03

Tt hN | 2 3 4 5
PPNTS 3 293333
ctrl 3 RIS
PIPNI2S 3 344333
PPN Lot 3 358000
PPN 3 A 2000
Sio LK) [.000 L.000 1.000 IOug
Means for groups in hemogeneous subsets are displaved.
|

NEUTRO
Darcun

Subset tor alpha = 0,03

n N ! 2 oo 4 3
PINTS 3 Te.n000
PPANTS0 2 [ 5.tH00
ctrl 3 210000
PPALS 3 20,0000
PPNTTON 3 280000
Sig. 1.000 [.000 | AH)O 1.000 |.000

Means for groups in homogeneous subsets are displaved
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=
-4
3
o}
>
=
3
-

Puncan

LYMPHO

[t

Subset tor alpha - (1.03

1 il

4

PENTOU
PPM2A
et
PIPVERD
TS

N

taa ‘ad )

‘i

s

74,0000

i.000 1.000

?‘).U(:()()‘

g2.0000

.00y

84 0060

.00

Means for groaps in homogencous subsets are displaved.

Pronimaie Al sis of Experimental Dicts and Fish

Oneway

Diets

Descriptives

G0 Condideno e Lot

Jor Moan

Famer b
\Mean Doviation | Sui Leren RISIRINES Lol NNy Sasnem

RS LER] ) U 2S33 [BREN IR Y 9nN i ] N AR LR
PEAN]2S 103000 IR3IIN U877 .05 CAN TR [ g
PPALED 3 Y4913 HIRT7 1330 LA 5 A ERD! B R

i
PPATS 3 10 0367 UA"7 SRR waran i [ il 11y
[RIERSHEEIE ! faoapiys7 4§87 [ YRVR NS R [RERET e

1
Total A U RAG0 EAREL T 25 URTISA RN VLI bl [re g

memems —
Proie::, N ROV RERIE 3a3 E TR AR (Rl 41 N4
PPAL2S TR 0ISE 152TE] duedos S i) 1ot
!

FENTRY 3 A08naT TR BRG] Htinzaad “ R biore

|
Pyes RIS TR R Lpsge Nl NIRRT SLE 1 2| duqu
S Yk COUHR NEES I8.H0ND o T Sagopet
: 13 A7 Bl Fw Rk JU T Yy _“:_‘()l 418
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=

[ ipidd U 3 PILRRR 25000 P50 YN2 [ dans Y (i) (ISREY
['PAYS 3 84267 37008 21363 TA074 ERA R/ 800 800
PEAME0 3 13.0333 5T FRERI 12 8899 1317508 1200 131
PPAMTS 3 11,7333 1347 D666T 114463 10282 1 .00) RRE
PEA O R 133000 200400 11547 [RREERR 1+ 4hiN I35 1370
| oatee |3 |1 3033 1 Yvngy *[5(“} SRR R s :\"Nl| 1374
¥ - .
Aali SN 3 N SRER Al I v Bpil I ,’tl? FIoso
Bl E [t 866" BETT R tE7282 D] |n\‘ui; [ERRIE
o1 aen? 03774 03333 TAVARY] Lo 2 st T [h 161
R H il R 115472 O IRIRETE PR (N I s
o 5 Tt Gstnlin TV [153" RSN Pl T i I
s !u,i)mn' O4840 16754 [RERSISIEAS FLaled [y iy |1 st
% “ 2 N J0207 064249 (720 R07Y RIS REA Ln
3 . K6AT (AR | [FRIES S | o My
FENIRY R G ARy apsTT SRS RS t: il B
PN 3 ERIRGHS 12000 RN 7 BRI 1 inias HRT] i
i
|RIASAIVE 3 RERULE: (HD00 AT AR VT I ol |t
]
ol 13 b7 | 17787 LA dodnr SR HRYIN ol
NEi CTRI 3 JANGT LiNON R A i AR Sl B AR
[PPANE2S 30222000 RO RRUNT 205601 RN Al m;l A i
PEAED A 204500 07N ST 2tras| RIRTINY RIS IR
; \
[EAERN B a AR 2 [ ] RN LR A Nn; R
PENT I 3 2INGR jimcr o nu2ar i g e 2o 2oun
|
Lotal 15) 220wW7 [NIOEN R IR2AN 213w T My 237
ANOVA
Sum e Sguaeres Ji Sen St LYE
ANt Pt zen G T } L ok B i
Wt Lirelps 1is T M
s 257 4 |
' —_
. BERLEI B 130137 - A T [y
o [ A
4247 [
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Lipid Hetwaeen Giroups SAAR R 15820 Y28 o
Wathon Grroups sS4 i AN
| ol SERA2 14
Ash Between Groups 5589 * 1397 15,363 RIES)
Within Groups M7 o NERN
|l S.RUG Il
Filre Bt oo G 19,4017 5 LNR2 ARRIE L
Mot s {16 jit it
W1 19125 [
i . TRV LRERE & a8 JARMIN S
Wl Gircups 1474 [t 11
U 10754 |4
Post Hoe Tests
lHHomogeneous Subsets
Muoisture
Dhuncan
Sthet foiglplay = 0ogs
PR N 2 4
LRI i 4Ry
NS % 4 4uii
PEATFS 5 Liing™
PPN 3 NNt
[ s e 3 e
i | DIk LTS | wiest D
-

et Lor reaps i homogeneons subsets are displised,
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Protein

[Juncun

subset for alpha = (002
I'RT N\ | o 2 4 3
HIPAL TG 3 RRRIYIN]
PENTA % o
PENLSU : H.96067
IPPN2E R RABRITiN T
CIRI i T
N I | {10t ]t | ik R
RE L erasenvons subwels dre Jisplan od
[ s
Subset for alpha = o608
TR ks | k R 4 =
K 84207
178 ¥ 11745
E e
[ Ry 3 1% Trira
Nz 1Luug 14w RIS it (ISIRE
Mears for groups in homageneous subsets are displinaed,

Ash

Dhurzcia

Subset or aipha = 0003
1L N | 2
PENERD 5 (KR LETe
cPA 2 1 finm
LA i RIS
L VP 3 [1.533~
FENETS 3 | [ v
Sl 1.0 02 [u?

Hoepe o homogeneous sabsots are displayad
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I hivan

Fibre

Subset foralpha = (1L.05

PPN

IR

PR e

iy 81y

1.t

ek ooz s sabsels are desplased

R
R AN SR
PPatEs
PPNI2S
VIRY

S

! 2 A
EEFR!
ERTRIS
R
GA
813 | i L0
NI
Stbel o aipha -4 0s
H ] 3
243
21 TR3G
22 H1A:
222400
23ARAT
1000 R [

Muoans bar

sreeips iy homogencous subsets wre displis ed,
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Fish

Deseriptives

USv, Contidence
Tnierval ror Meen
S L Ljper
Mean Devigtion | St beror | Bound Buand AR TR N i
N[ [ B 3 K.HH53 HHSTT JAHIRRR AR AV S e 8T
s 3 ERRISH AWIATE LERRY Y42z G 8 = vl
FRNIR 3 SFRESSINIE] RN a7 [EARERRET [RERE L] AR (AU
S 3 [Tattn Lt AT {13300 18184 LE s 1170
R B FLnne? TR HAIAN ibsrss ISl [ VLT
A MEGATR 1 19d6n NG GofTEN [ REY, wo [
i
4 i 3 i 1547 MO i B ’ S ST
i
pnils 3 T 66T JI63% MOTE AR OR SN ik Rt ST
PN 5 Shriis RIS BT AR TN e e RIEH gl
W AR 3 SR R6NHT [ RO 232N A SEaS R 3.
AT UG 3 3067 P T Syt 300 RN S50
Total 3 S60.5133 Ynan] 2duln] 3R TTRY SR S5 Tl
Lipnd CIRI 3 I 1.6t Honis s bR R I to R
il e 3 124353 (AR IR RE G 15 08us 1120 131
PPAEO 3 F1A353 [ 1 THAgn AT |-} S fvont 1301y
PRATTS 3 [[.7333 [ au2” nl7A St [REEETN Lo s 1210
PPN 00 H [ T AR 13535 e v P2y Sh 1250
|
Tosa! 3 [ 19333 G TeN RS [T R RS [ Paln
sl CIRI 3 FLIAR3 04298 STHES ARG 25 R [ die Pt
BONID] 3 [ITERRR NANGE AR ATH S ['1.RG
PN A L 6AGT EITERIS R YT [ R y [0, 41}
|
CING R 2 (KL R Alide REA Lo J 'i S 1081
SONTIOR i 1i) 2oi) IS nsT7 Lui g [1) a-i\li R 11150
REY 3 I3 33 R B RS HURE S l‘lw‘lrw! KTy P1.80
ey UL 3 13700 IRERVAS gaTA SRR 1] fu‘:‘ﬁi [ e
PN 3 [EERHRVIS! 2R 12542 b LT 11 IIll]l-ﬁ Jin 5 s
ALY 3 [1.2667 RS HRKES RITRIN I [ R 1210
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'PNITS 3 l0.6067 01247 STHIR Y0k 122637 11,20 1140

AR RELIY 3 VOGO 2ondin N I A K R A i (R HVRIE 111,80
forai i3 10,7027 a2 | AA6s2 4T [ Nusd 3,94 1210
§ ANOV Y
3 Sy ol Sguires A Mewn S I ~n
1 ” Ny el (B e e DRSS 4 BRIRS | 6s) 3 i
S A (117 i fhis
lota 2usi 4
- Between Groups I 250 4 S SRl 3 i
Mot Lironps 533 11 0R3
[ o 13037 14
et Botv e v 180T Bl g TIK A
LATRAE R NERRTAN 3 e 1 9
s Lhs 4 14
A\ Hots cer s [ 4 A (R R
Wt Ciroups N [t £
[otai 1353 I}
S Between Groaps |tk ) 268 ntY i
MWathin Cronups ENIES e 1oy
& Folul S48 14
]
Post Hoe Tests
Homogeneous Subsets
Mowsture
[ NTHE
Subset Toralpia = o0ns
Sl N | 2 i |
ik 3 LR
PRNIS § UEnT
% D= 3 [1F Ztime
3 TR 3 I 6idin
'_ AL H L™
Wk RV 1060 Lo 261
Mt T croaps i homogeneous sabsets are displavad.
L 1
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Protein

Plusivan

Sulbwet for alpha =068

IR X I B K 4 b

PR LH) - IR 06T

Pl o S350607

s SRR
] & 37 0"
3 Y

Mg [0t ALY (RSl ALY Lo
e B s hoitogrencons subsets are displised,

; | l

i.ipid

Subset foralpha =
ntA

4] b \

LA 3 111333
LR g 11 60
PiPNTA 3 I1.7333
[N 2s 3 121333
(HERNRIY 3 L2067
~i 263

Sl b croeps o lomionencous sulsets are

sl
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18

Ash

Subset for gl = 1003
il N \
PRl 3 IRERRERIAEN
PEATA b i s
PPN SG 3 T
A P o
[FRhe K |41 8350
; 3 bET2ES
"
5 R
= chemmogezens stbsets are displayad
NI
P g
Subaet finalphae - 063
i N !
% 3 P s i
3 [t bttty
IR 1 [0 hfn ™
Pl 5 oG
PPN 3 N
g 1

Muans S oups i hemopeneaus subsets e displas od
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