
I

QBUSITEMA\f$iI UNIVERSITY
www.busitema.ac.ug

.
FACULTY OF NATURAL RESOURCES AND ENVIRONMENTAL SCIENCES

DEP ARTMENT OF BIO-PHYSICAL AND GEO-INFORMA TION

THE PERFORMANCE OF NILE TILAPIA (OREOCBROMISNILOTICUS) FED ON

INDUSTRIALLY MANUFACTURED AND LOCALLY ON FARM FORMULATED

FEEDS RAISED IN CAGES AT NAMASAGALI, UPPER VICTORIA NILE, UGANDA

REG; NO: BU/UG/2017/122

NAME: MUGABEJOSEPB

A RESEARCH REPORT SUBMITTED IN PARTIAL FULLFILLMENT OF THE

REQUIREMENTS FOR THE AWARD OF THE DEGREE OF BACHELOR OF

SCIENCE FISHERIES AND WATER RESOURCE MANAGEMENT OF BUSITEMA

UNIVERSTY.

DECEMBER 2020



/
!

f

"
J)I~CJ.~ARATION

r MUGAllE .•rOSEPn do declare lha~ this research report is''!1'fy:otig}n'ul work and has H9.l been

.11Yother degree award to any other university or in:-;tituli(.)!lOf hi~b~rlearning. .

................ ;... I)HtC .\.\.\.Cf.\::~ , ..



APPROVAL

rhis is to certify that this report by Mugabe Joseph has been, successfully completed under my

supervision and recommend it lor submission to the Faculty or Natural Resources and

Environmental Science of Busitcma University with my approval.

SUPERVISOR'S NAM~':: nASS/\ SAMUEL (PhD Cando Maseno University, Kenya)

J)t ..:I'I<:: \~~~~.~~ ..

SJ(;NA1'UI{E: ~ ..? :.:.:: .- .

II



DE·OICA'flON

I dedicate this report to wonderful parents, the laic:.Mr. Mukama Fnme·is.& MrS. Babirye Aidah

and my Wife Tehcsigwa Irene for lheil' love, encouragement and support morally and financially

you are greatly honored, May. GQd Bless YOLI abundantly.

'. ~.'

iii



,/\CKNOwr i}i:l)GI~lVn~rfr

J dedicate this piece 0.1'work, to (he 1)10S1; highGsr Got) who graced this work to, be a SUCl<C'SS. I

acknowledge Busitcma University and in. partioular school of Natura] Resources and

Environm(!i1wl Science for making me what I am' today .. 1 am also grateful to my research

supervisor Bassa Samuel for his valuable time in fine-tuning this research report. God be with

, you, Special ihullk$ gt).1o people ofNamasagali campus lor their wise and articulate counsel ever

since I.started working with them up ,to this' date, Not.to Ihrgcl', J ackncwlcdge n:1Y parents, whom

( have. missed duting this. hectic pc 1'1tJd" I salute you for Y.O~H· love. Finally, I recognize 'my

children, all my brothers und sisters, colleagues, work .mates, class mates; the,;r SUpPGl'l which

bas been, immensely appreciated towards, helping me complete this study.

lv



TABLE or CONTJi:Nl'S

IjlJ(~LAR.r\'I·I(}N·, , ,, ,.." , , ':".: '.." e ••••••• , ; ~ ••• i

A.PP·R·OV/\ l< :...•.... ~.' : :., , ; : :ii

}}ET.)i(~·I\'llCjN ; : ,..~ " ., ::':' iii

/\CKN.oWU::!)(JEMENT : ; 1 •• ' , ••• , ••• , " , i'Y.

I.lS.T (}F 'J'A.8[·.ES : , " " ..: ;: s , viii

.t:lS·" ·Of' r'I(.i(/R:1 ~S : -, ~.. : ', ,..·, : .., : , ix

(,!ST C)FABHR1~VrAnONS , ; c- .. ,., " X

/\HS.T.R.AC·[· ' : : _ .- , 1 :, ','" , x·i·

Ci·fAPTER ONE; INTRODUCTION .,,: ,:., ; , 1
"

I ,O'Overvic\v ' : ,.., , : ,.. z •••••••• ,.: ••• : ••• I

1. J. Background of the study , : , , , : 1

i .2$,tat.clncllf ~i'l'the problcm. .:.~ , :.., , , , r ; ,.1

; "("" .,.; I ",," " . I' 1 .' .. . d" .,., ..), ..Jcnc) .•l. 9D.I~.CllV." <.; t H. su. .) , :: .., " , , , " _ _ _.~ .J

.1.3. . .1 Special objectives ot'thc study. ;: ~ ,.:; , , ,.. 3

v

13.2:·'-ry.rOlhcs.i.~ .. , , ,: , , 3

j .1. Scope of the study, , , , ".'." : : ': '.' '., " ,.3

j .4.1 Gcogruphicui NC\JpC ,_.H _· ~ " : , , , •.•: 3.

'.4.2·tin1e·.~:;~;,~pl.! · _: '; , ;..;..: , , , : : .:3

1.,:L3 Content ·SC.0P0 : , , ; , -. ; .. : .. , , ; J

I "S' .,.. f' I' . I 1... ).,; Igill 'ICH1l9C'O;l tcstut 'i , ,; , : ._ !.

'I'{' ('" 1'("Pl 1"< 1:","11'" ")'k' . "I• J ·0l,~ l." "I. ~.\·Vt I : : ,.:.., ..

j.7' JlIs{ilkario(i otthc suulv , , 6.. .. .. .. . . .

·'11All'I'I'll "'\'\'() I ..... 'I)' 'l'l)I)" ;"!'VI1'\I: ./l.: 1'\ . .',,!.,::: 'Jl.l.i~ ..\/i. .. ,;'. (,'; y , : -, , : _ " , .

).0 Introduction :, : : ,;..:: , : ; , ,.., ./

'"



:!...I Fish feeding responses in terms of biomass towards the two sets of feeds- locally on larm

Formulated and Industrially Manufactured .l'Ish Feeds : · , ~I

, I I (" I I" J 'il • . C" c·' I . <72.. irowth ()I I apia 111 ,ag~ '.:.1I turc.; ,..~ " s- • :.; : I

:L1..2:Fecdltig or Ti lapi{l , ; : : , , :.:. 9

2.1.3 Nutritional RcquircmcntsolTilapla ; ,.. t. ' ~ 10

'} I 4 J) . '. J> .' . • 12........ 1'0tCII1 ccqurremcms : /.., , ; .

]'·.1 .5, '};i.pid .RG.Cfuircmcnts ; _ : ; ,.. ..., , ~, ,.. : 14-
i

:~.I ,6, Other Nutrient Requirements .: ; : , , ..; J ••• , 14

2.1.7 I)ig~stibil.ity Studies in l"ish ,; .., , , : :.. 15

.:?,. i.8 Selcctirig Fish Feed Ingredients , ; , :. i 6

L2 Whether locally on farm formulated JC<;Jd.?canwork properly in cagcs : , ·.,.. Ig

L2J Analysis of Common L9Gui reed used-in Ug~inda by Aquaculture Ij~1J'IncrS' : I~

.. 'J .) I' >. 11" I 18..:., ~..t.xpcruncntu '1$1 ..· :; : · , 1 ; ••• : ·••••••• : : •• : ; ; ..

. , .) """1' . '. .' I' . . . 'J'
/.."~..) I I apia Feed j',;-;pcnnwnlu! ,)JC1S ; ;., n , , ·....................••• l). .' , " . . .

1.;.~AFaeces Collection , : ~ ;.,' :..; ;." 21

3.5. Data '/\nalys'j!i Procedures : , : 2il

:~2,5 Formulation ofPossible UgandaT'ilapta Dic;L. < , , -;•• " , 21

CI [Ail'fEk '11!RLE: METIIOl)OL"O(iY , ~ 22

3.11.·I·ntruchll::tio.n , ,.: : ,., : : 2?

.) I Res ,. H'" Dcsiz . 'Y).~,. lJ~Cdl n .l:Slgn :.: " -::, ; ; :: , ,.._._

, .)' . I (".. ..•. . ,).j.) .•• SUI11P l.! .,·lr.e,: SUDJGqt , , ,' · " .. , " -:

'-T.] Research Iustrumcms and mobi " , ,.;.,' , , · 23

:i.'l Roscarch Procedures , , :~, : . .?~?

,(·r.Ii\P·ll~R !;()UR .., : , ,., , , , ~S

'I. i The !·'ish l'\;~dillgRc.sPI.)j·lsesill ~el'ln~ of IJio.l1la:;s towards tile 'hvo Sets ol' Feeds- l.ocully

Ot! Farm F{~riUUhn~;d imd !n~It(3tri:llly r-/lmillihetured Fish F.~ed:; , !.:'



'L2To Find out Whether Locally Oil Farm Formulated Feeds.can Work Properly in Cages ,,, 28

CI IA~)TEH. FIVI-:': l)IS(:lJSSJON ..CONCI ,lJSIONS, gECOM!VIENi)A-nONS ; ". 31

5.l Discussion of Findrngs · ; " .•,.,; ~ :3' I

5. '.1 The Fish Feeding Responses in terms of Biomass towards the Two Sets of l-eeds-

Locally on Furm l'ormulated und Industrially Manufactured Fish Fccds·;.; : 31

) .. 1.2 '1'6 Find ()pt yJhcth.cr Locally (')1) t~irJl1Formulated FC9ds can W~rk Properly in Cages 32

.5.2Conclusion '.'" , : ' , _",.' e- ~ ,. " J;3

5.3 Recommendations .., ; , :"":' , , : , 0- , .. J 3

5.6 Areas for Further Research .' , ., , " " ; : ;.: : «r s »» 34

!

i
i

i
I

'1
I

vij



LIst OF TAnLES
'Table 2.1 Tilapia Nutrient Requirements (I h·t1VC1:,2 (}I I.) : -,r- , .. , ; ". 12;

Table 2:;2 Protein Ih~'tlL1ircmcnL in Tilapia production (FA(), ia 17) : !:~

Table 2·.3. Composition of Commercial Pellets samples (frOl.ll label-on Iced bag) : 1.9

'fable 2:4. Ingredientcomposition ofthc experimental dier fed th Tilapias for estimating Nutrient

I)igcsli.bil ity , : ;.. , , , ; .; .20

Tablc:2.5. Estinratcd content Qi'I.:nidc protcirr, crude nIL, crude ash and moisture of dicl.,.; -," ~.21

'I. i The Fish F(~~xiingj<l!Sj)(l!lSCS in rcrms or Bi\'Hna~~ towards the Two Sets ofFeeds- Locally on

Farm Formulated and Industrially Manufactured Fr'sh Feeds , , :., 7.5

Table 4. 1:. Growth Parameu ..}I'S; Survival and Morality of Tilapia Fingerings fed Local and
.. , . II M' I' ,I]'" I ,. '., rt «incusma y 1 (lllU acurrec ~IS 1 'C(;;U$ .•.., !" ; ; ~ ~., ; .. ; , •.•• .:.:r

'lantc 4:2: Proximate COl1lpq:-;iLiQI'I of Local and Industrially Manufactured fish leeds used in
'r r'n' '.. . ,1i.~(:tll1gb. i. apIa J·-Ing-enngs ~ : e : , , •. >, , 27

Table -1.3: MC~UTrange of'water quality P~lniJ11Clc(S in the Cages r : 2.8

·TabJe-·4:4.: Economic» ..and Pctformunccs.ofthc Local antll11dustrial!y Manufactured Fish Feeds

in Feeding one 'l'i1arill .I.'iu·gering ; \., .., , , : , .2S

vii':

.,'.!~:::



i-igure 1.1 Conceptual Framework .,., " , :.•.............' ,.- :..: :,..,; ,..~ s
Figure 4; 1: Growth Parameters. Survival and Morality of Tilapia Fingerings Fed Local and

Industrially i\t1nnuf,:luttlred Fish Ft:·cqs " " ,,; ,;: , ,.26

Figure 4.2,: Proxhnnte Composition b:(.Loc~\1 and Industrially Manufactured Fish Feeds used in
I" edi "1"1" I·..· '.,·t.:e, Ing .0·1. I.<lPHl 'IngcJ'lngs , " ,.! " ~ ~" '. 27

Figure 4.3: EC()I)omiC!-\ and Performances or the Local and lndustrially' Manufactured, Fls.b
Feedsin Fe.cdingolW 'I:ilapia Iingering.« .., :., ,j ;., , , , .. ; ·.30

.•..,

..,:~.



AD(:;

CHO:L:

EAA:

VCR:

F'I':.

r.s».

NRC:

PEn:·

SGt<:

1.1$-'1'O:F A.Bl{REVIATIONS

Apparent Dige'slihilit), Coetficlenrs

Carbohydrarc and Lipjd Ratio

b:~tntiul Amino Acid

h)od and Aaricultura] Oruanizations.-' .....

Feed Conversion Ratio

1"eee:lirrg'I'rcaln;cnt

Low Food C()nVC(SiOli Ratio

Nitrugcn Free Extract

Nutioual Research Council

Protein Eniciencv lbllo.' .. . ~



ABS'rIlACf'

i:~:cd .costs conrributc tnc most ttl opcrationai costs. in aquaculture produetiorr. The nutrient input

and utilization need to be balanced, especially protcirrs'beceusc it contributes the highestcos; in

aqua. feeds, Key constraints LO aquaculture development in Uganda arc .the poor -quulity and

.Iirnitcd availability or supplementary feeds, Where commercial feeds arc. available, they arc

often prohibitlvcly expensive, The nltcrnaiive Ior farmers is to make their own feeds: However,

tIll: limited availability or ingredients, lack ()finform1Hion.oil fish nutrltion and 011how to make

and deliver leedsoften results in poor quality l'cl.:!d and reduced production and profitability.This

study was conducted to aSSeSS the performance of' Nile 'l'ilapiu (Orcoclrromisniloticus) led on

industrially manufactured and locally on farm forrnulatcd feeds raised. in ctlges at Namasagali,

uf>p~r Victoria Nile, Growth and survival or 'l'ilapia Gng'ci'lillgs fed with a local feed .and

commercial 'reed were, observed lb..- 'J 3 weeks. The proxlmaic compositions and economics (if

(tit' feeds .and water quality' of th~ culturin]; cages were, aS~U$S0{i. lish feu with industrial

commercial feeds showed significant (Jl<O,()5) higher \,vcighl increase, .specific growth rate,

protein efficiency ratio !lI)d low food conversion ratio than fish lGd wid) IQc~iIfeed. Significant
.(P·<O,05) higher.mortality were recorded in Iish red W[([1 thelocal ICed. Thegrowth performance

\,\';H~, n' reflection 91" the. proximate composition of the teeds with loca! reed having 10v.,I crude

pt'Oh:in (1 O,l).~;t7:i»~jipiJ (3.95%) ,inti ash ((1.921.}{») when compared Iii illdllstrhllly manufactured

\iUjforteE\ fish feed which had <I2(}(Jcrude protein, 12% lipid arH,J'9SYt) ash with protein being

most sigriificant. Carbohydrate (6:9 })O%l) and crude fiber (2:8'W%) were higher in the IOI;:a! (Qed

than in 'industrial commercial reeds wi(b' an imbalancein carbohydrate Hlid lipid ratio. Mortality

was, uttributcd to. stress resulting' from the poor quality .or fltc feed. Cost of feeding with-local

(ed to a weight guin -of 31,mg was ~(jf.''', while the CO,Sl or feeding with to a weight gain M

Xl



CHAPTEU ONE

·IN~.rltOnUCTION

J.1i Overview

'l'h(s chapter contains the background of the study, statemcn: of the problem, purpose of .the

study, objectives of the study, research questions, scope of the. study and sigl1ific:.incc or the

study,

1.L llackgr()unil ()l'th.e study

The nile tiHlpiil (Orcochromisniloticus), .is the primary aquaculture. specks 'produced in Ugunda.

'I'hey ~.lI'C mai n Iy cu lturcd in earthen ponds und concrete or plastic Hil rks. Fi.$h farming In Uganda

is semi-intensive and practiced In fI1<.:lIl.O-$CX culture (all male species) torrilapia (Isyagi, ZOOI).

'l'hc main water SOLll'CCS arc rivers, natural springs and rainwater harvesting, With support 11'0111

lhc government of' Uganda, lhe Fishcric» Department is actively seeking to nlGiJitale. improved

communication and irucract ion tii1wng aquaculture producers und t!\(:; aquaculture cornmun ity.

T~) support that effort. an Aquaculture unit was, established unu~' \!1C Ministry of Agriculture,

/\nimar Industry an.d !!ishcrics (iv1.;'\l\ 1.]"\ \M/\/\ 1r,lO{)tl).

On~' mission or lh~; Dcparuncnt ,)1' l;ishl~I'i0S is to roster ill-l:::nd aquaculture Hli:it creates

cmpl(iymcni and business opportunities in communities 41.:1'OS$· tho island, Another objcejivc is

w. provide a sali: anti sustainuble W;1y of acquiring food and iITipr(;ving family diets. Fisheries

officers have ·beet;, trained to provide technical ussisumcc l(j: aquaculture i'm~l'ntl:s throughout

the duration oftlrc production cycle, from sto.cking lo.lwrvltsGng .. 'I'cchnicul assistance abo

includes consultation on iced formulation and regular sampling of-ponds and tanks using iicts

I.;; !nDlliloi··sLOcking density <llld growth (iv1i\/\ r F, ;WOt{),

Iormulate rnurc vi:.;bk feeds til<i\ ~(',."}·'·'''·lll··· I.; ;'·'·'I'·"a·"·· :1'"1''' r·ro'I·I'··'I""f··. t ""':-" I!.'!~' u,~. '" ..)\.... :'.'~' ,. \..'-.' "t ," Jt

In·~ ;ganda there i~need to improve the !Y~r$tailmbiliLy ~llid prol'ilubilfty o:'lh·e aquaculiurc sc~:l.\w,

OI1~ way t<; http improve. the sector E; l() work ,lt1wanJs o,ver;:()iilihg the (:hullengcs associated

"Vii h poor q uuli ty iisl I Iced. There j ~ C .iI'r~:nlly l10 c(lllab(ji'~ldo~l bel V,'-=(:'I) i'~ed pl\,dqcGrs ilrio the

1
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