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GROWTH PERFORMANCE AND NUTRIENT UTILIZATION OF AFRICAN CATFISH
(Clarioy gariepinns) FINGERLINGS FED DIETS WITH GRADED INCLUSION LENEFLS OF
DUCKWEED (Lemna sp)
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ABSTRAC

v twehesweek numonal study was carred out 1o imvesugate the growth performance and mnrnent
utthzation of Nocan cathish (¢ Jaras gariepmuy) Tingerhngs Ted diets with Geti sraded fevels ol
duchkweed (/oo sp ) meal incluston The thets 1V ocontamed 0%, 23%,, S0%,, 73% and 1oy,
tespectnely ol dockweed  The experniment was carned out in aircular plastic tanks ol 28 litres volume
under normal room condiion. Each treatment contained 10 lingerlings of 3.84 4 0.13a average werght
i three rephicates  Feeding was done at 3% body weight  per dav and weight changes ol ish were
recorded every o weeks Weaight of feed were adjusted accordingly, Growth parameters such as
wertht came speeilic growth rate and nutnent utilizaton parameters such as Food Comversion Rany,
(HCRY. Protem Flhcieney Rauo (PER). Gross Conversion ol Food Elficieney (GCOFC) were monntored
Mean wereht sann ol (1 38 survival rate (20%0) and SGR 2 40% were highest i fish Ted diet aath oy
dockw eed mcluston while Towest mean weight gain. survival rate. and SGRO(O.00%) were recorded
fish ded diet Vo cloo®s duckweed melusion) The lowest mean-weight gam and survival rate were
recorded moish ted diet v (100% duchweed mclusion).  There was no signilicant deviation from the
muean between the SGR ol lish Ted diets 1L 1 and 1V (P > 005) The Food Conversion Rate (FCR)
was lowest e fish fed diet 1 (291) and highest i fish fed diet T (S 31) no gam m o weieht was
observed mopeatment 3 hence no FCR was recorded in treatment Voo Gross Conversion ab Foud
I hcieney (GOFEY was lnghest m treatment | (34 43), closely followed by treatment IV (21 453 ind the
loveestm peatment HECES 130, no GCFE was recorded m treatment Vo Protemn Elficiency Ratio (PER)
was luehest e reatmoent 10 38) and non existing in treatment N The water qualis parameners
momtered durimg the penod ol the expenmment (temperature. dissolved oxyeen and plly el sithin the
optimum ange for growth and survival of €0 gariepins. The comparison ol the proximate carcass
compostiion of experimental lish before and alter experiment showed an increase in crude protein level
from the imtal S987% 10 the Inghest recorded m fish fed diet IV (66 30%). In all the parameters
measured (mein wereht cam. specilic erowth rate. fish led diet T "DWNM showed the best cronth
pertormance followed by fish fed drets HIV and T that order T strrhen that there s no siemlicant
ditference i the MWG and SGRoof Diets 1L HE and IV containmg DWN Fish fed dier Vv 010",
duckweed mclusion) howeser recorded the poorest performance. Therelore. 1t can be mlerred that fos
cprimy crosth performancee and optimum catfish protem content 75% level ol duckw eed meal w the
dict of € seneepnies ciom be wlerated. The catlish fingerlings were able to digest up 0" 730 mclosion
fevel of DWALwith much gaun e carcass protem. mmproved FOR. GEFLE and PER
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PROBLEN DESCRIPTION

Population explosion coupled with the ever-increasing demand for dictan ammal protem m
Nieenas has consequently iereased the demand for fish (9). Fish i the wild have thus been
mdiscrimmately explonted leaving the government with the option of fish importation 1o feed her ever

crowning population

I order 10 ensure steady and continuous supply of fish to the Nigenan populace and avoud
untivourably balance of payment due to heavy importation. there 1s the need to intensifiy aguaculture so
as 1o boost local production of hish and gradually phase out importation of fish. Yet. there are seyveral
lactors mulitatmg against the efforts made to develop fish farmuing in order 1o increase fish supply - The
factors beme adenbfied include lack of modem [fishing imputs. loss of products owing 1o improper
handlme. processme. transportation and marketing equipment. Others include uncontrolled aguitic
weeds i culture medium. poor finance and hittle incentive from government. as well as the scarcity and

el cost o comventional feedstulls e.eo fishmeal. which make 1t difficult o mateh production with

demand (2)

OFall the factors lighlighted. feeding plays the most vital role as the farmer must supply s fish
with ratons, which must contam good quahity dietary protein. However these ingredients are expensive
and  therr supply unsteady This lack of nutritionally adequate cost effective diets is a major constrami to
aquaculture (6) Therelore in order 1o reduce reliance upon conventional meals. which are expensive.

altematnes and wdeally less expensine sources of good quality protein must be researched

Faplottation of aquatic Nora as source ol edible protein has received little atention in Nigena
despite bemg in abundance and constituting a menace 1o the beneficial used of water sources Mam
agquatie weeds hine been used in the diet of herbivorous fishes. Agbede and Falave (1996), fed dzolla

mlhculondes (water e Flodea Spoand Pisna siramnotes (water lettuce) 1o Juvenile Nile ulapa
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(Orcachronus milotiens) The experiment showed that there was no sigmificant difference in the protem

content ol the fish fed control diet and those fed on aquatic weeds after the experiment.

The use of aquatie weeds e duckweed in the diet of fish therefore would no doubt veduce the
CosTE mput while serving as a way of making the most discarded. the most useful™ 1This study s
therelore designed 1o myvestigate the nutritional potential of varving levels ol duckweed meal (DWM)

inclusion on the growth of Afncan cat [ish fingerlings.

MATERIALS AND METHODS

Fresh duchweeds were harvested on the abandoned production ponds at the Department of
Wildhile and Fishenes Management fish farm. University ol Ibadan. Nigeria. sun dried for 3 days
(Shours maximuniday) under mtense sunhight until they become fufly and blended into fine powder
Uhe other feedstulfs were obtamed from a hivestock feed nvll in Ibadan. Nigena Five diets - L 1L LIV
and Vowere formulated with vanving proportions —0%. 25%. 50%. 75% and 100% respectively of sun
dried duckweed meal (DWM) included into the basal diets to replace sovabean meal (SBM) protein
(4% €M) The difference i crude protemn content of SBM and duchweed (30.7% CP) was balanced by

multuplyvime the inclusion level of DWM in the diets by a factor ol 1.2+, Altschul (1938).

The control diet had 0% DWM inclusion. The crude protein level of the diets was 0%, The
experimental diets were weighed. thoroughly mixed. moisture pelletied. dried for Shours and stored at -
IN'C i polvthene bags until used. Ten lingerhings of Clarias gariepinus, mean weight 384 + 0 13g
were allotted per tank with three repheates per treatment. Each tank contammed 28L volume ol [resh

wiater changed 100" evenn other dav. Water temperature. dissolved oxvgen and pll levels were

montored weekly
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Ihe fingerlings were fed 5% of their total body weight twice daily and weighme was done

formghtly The quantty of Teed led to the fish was adjusted relative to the weight gamed

. The proximate analysis ol the diets and carcasses were done using standard analytical methods

(1) The data obtmned were analvsed using the one way analysis of varnance and comparison ol means

RESULTS AND DISCUSSION

Fhe water quahiiy parameters for all. the experimental tanks were within acceptable ranges as

tecommended for fish culture by Body (1982)

PRONIMATE ANALYSES OF THE DIETS.

The proximate composttion of sun dried DWM 15 crude protein 36.7%.. Ash 14 03%,. Crude libre
4 23" Moisture 12 84%. Fat 8.27%. NFE 23 93%. The results of the proximate analysis ol the sun
died AWML the gross and proximate analvsis ol experimental diets are recorded in table 1 0 ta) and (h)
Fhe pronmmate anahvsis showed that the experimental diets contained an average ol 42 93% crude

protem and they were all accepied by the test ish
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Table L0 Gross Compositon of Expernnmental Diets (o)

B Terts

Ingredients o I S i o (m v L.
Frzli meal 15 22 1528 1528 - 1528 1528
Hewa bean meal Al 28 2346 1564 782

Toa bwer 1 nieal 876 17.52 2628 3507
ennednnt ¢ ake 3] 28 3128 31.28 31.¢8 3128
Fezohina 1142 1148 1142 1148 1142
“Wheat «ffal 382 288 194 100 nn7
Lale i phosphate 100 100 1.00 100 100
e 100 100 1.00 100 1.00
CTann 100 100 100 1.00 100
ol hver il 00 300 00 200 300
sl (50 0 50 050 0 50 050
“;“.1..;.! 100 an 100 (il 100 00 1000 1) 100 O

Table 1 0 th) Proximate Composinan of Experimental Dhets

Luers Crude Frolem Ash Crude fibre Moisture | Lipad ITFE
1 A B 212 524 .22 492 2781
1 34 6z 1136 [412 "~ | 10.08 4 56 2525
T 43 6L 10 564 538 1124 412 2504
TV 4174 1098 [457 232 402 2275
28T 1101 5032 10 38 S07 2316
Tdean | A2 08 el 487 1016 4 56 27

Provimate conmposition of experimental fish

The proximate composiion ol the experimental fish belore and alter leeding tnals s presented in

table 20 Al the hish fed the expenmental diets appreciated in weight at the end of the experiment

Fash fed diet IV with 75% DWM has the ighest body protein (66.3"%)

Ihe carcass ol fish Ted diet (635 93%CP). diet [ (64 Y% CP) and diet V (65, 78%C1). are nol

stenilicantly: dilferent form one another (P > 0.05) but they are significantly different at P < 0.05 from

(hk‘l | ““I ::“ul
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Table 200 Carcass Compositon of fish before and atrer Expernment

Yocrude protein | % Ash Yofibre YoMoisture | % Lipad
8907 1572 346 968 6. 56

[nets

I 64 2 14 760 1.18 g7 2 649

Tl hS a5k 15 263 107 anNge 3 24

i R 13714 1112 H 76k 396

v fi 308 1297 105 981 318

\F 65 78Y 14 24¢ 1143 3 68 3.528

Mean G5 4340 54 14124025 | 1.11+0.07 $.2140.2 25240 1%

aloe walue along the same column wath different supersenipte <iffer sigmficantly froan they
respective mean values

I'he crude protem i the mnal fish was 59.07%. There was a signilicant improvement in the
ciude protemn stored m the esh ol all the fish Fed the experimental diets when compared with the crude

proten content of the mitial fish - However. fish fed diet 1 had the lowest crude protein contents

l“-l ::"u’

I'here was no significant difference i the carcass [ibre composition ol all the fish fed the
expenimental diets: but fish fed diets 1L HI IV and V differ sigmificantly mo carcass ash. moisture and

hipd composition from the control (treatment 1) at P = 0.05.

The best growth performance was achieved in fish fed diet | contaming 0% DWM while [ish led
diet \' contmming the highest inclusion (100%) of DWM recorded the poorest performance in terms of

crondth Tood conversion rato and protem elliciency rato

Growth Performance and Nutrient Utilization.

Fable 3 0 shows the growth performance and nutrient utilization ol” African cat lish fed the test

dicts Tor SMdavs Fash placed on the control diet (1) had the best SGR (246) FCR 2.91 and PER (0.38)
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while fish fed diet 5 had the lowest SGR and PER that were undetectable. Treatments 2. 4, 3 had
significantly (P < 0.05) different MWG from the control however, Diets 3 and 4 were not significantly
different from each other The Protein Efficiency Ratio (PER) of the control diet (0.38) was the highest
followed by treatment IV (0.33). the PER of treatment II and 11l do not show any significant difference

from each other (P > 0.05).

Table 3.0: Growth Performance and Nutrient Utilization of African Car fish
Fingerhngs Fed varying level of sun dried DIWAI

Growth parameters 1 2 3 4 5 Grand mean
Mean initial weight (g) 38% [380* [387 |387% |383%|384+013
Mean final weight (g) 5410 | 4720 [463* [475 |3.83(4.67+0.14
Mean weight gain(g) 158 [090° |[076c |0.88 |0.00¢] 0824006
Total % weight gain (g) 4125 | 23.68° | 19.64° [ 22749 | 0.00¢ | 21.46+0.31
Specific growth rate (SGR) 246 | 152 [151° [147° [0.00°[ 1394008
Feed intake (g) 4600 [4.01c [419 [3158 [370°]3.93+0.13
Feed conversion ratio (FCR) 291 [446c |5519 |[358 4.1240.14
Gross conversion Food

efficiency (GCFE) 3448 | 2242 [ 18.15¢ | 31.45° | 0.00 | 26.63+0.34
Protein intake (PI) 414+ [365° [369° |264° [294°]|341+0.12
Protein Efficiency ratio (PER) 038 (025 |021¢ 033 |000°|041+0.03

Means with the same superscripts along the rows are not significantly different from the
mean at P < 0,05,

DISCUSSION AND RECOMMENDATION

The study revealed that the best growth performance similar to the control was the 25% DWM
while the poorest growth performance was recorded with diet containing 100% DWM., It can therefore
be inferred that catfish cannot be fattened on a 100%CP DWM diet at best the fish were sustained on a
maintenance level hence the no growth performance in Diet V. However, treatment 4 with higher
inclusion (75%) of DWM encouraged good food conversion (3.58) and efficiency (0.33) but lower

protein intake (2.64). It can be inferred that the higher fiber content in Diet 111 (5.38% CF) encouraged
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[aster exvacuanion ol faecal matenal but lower protein assimilation 64.40% CP n carcass. Mbagwu and
Adenip C1988) carried oul series of preliminary experiments Lo determine the extent o which duchweed
and 1is components are digested and assimilated by tilapia.  They concluded that tilapia was able to
dieest duchweed efficiently because of the possession of sharp pharvngeal teeth and the long corled
intestine which are absent in catfishes The lower FCR (3.58), higher GCFE (31 .45) and PER (0.33) of
Diet (1V ) suggest that catlish hingerhing 1s able to digest a high (75%) meluston levels ol duchweed in s
diet This could have been influenced by the high CP content of this DWM gotten from ponds heavily

lertihized with organic manure and supplemented leeds,

Ihis view s supported by Mbagwu and Adenipn (1988). Stambelie e af. (1994) and later by
Fasakin (1999) that the leal protein concentrate of duckweed though of high quality. has s protein
content dependent on source. In addition. Mbagwu and Adeniji (1988) and RusolT ¢r al.. (1980) Turther
reported DWNM's great potential as an inexpensive effective and culturable source of protein supplement
because 1t contins higher concentration ol amino acids than most plant proteins  This research supporis
Skitheorn™s ¢r ol (1993) sugeestion ol 253% replacement level of DWM i fish diet to supportng sood
cronth with the SGR. FCR and PER as good as the [ish fed sovabean meal based diet contmmimg an
average ol 42 93% CP/100% CP of the diet. However. this work difTers from Skillicom er al.. (1993) in
that DWN when cultured in a nutriional rich medium can be included in fish diel to as high as 75%
mcluston level without much significant difference (P < 0.05) in MWG and SGR. In lact a much
improved FCR of the diet can be obtamned than in the 25% DWM inclusion from a DWM raised i a
poor nutnient medium. A diet with 75% inclusion level of DWM gave a significantly higher carcass
protem than Diets 1 (control) and 11 25% DWM. A multiple protein source diet gives a betler carcass

protem and s 1o be recommended i catlish digts, Alischu (1938) and Olukunle (1996)
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However. elforts must be made to reduce level ol anu-nutritional Factor (Caleinm oxalaie)
duckweed 1o the barest pumimum or completely removed for better performance through improyement

ol the culture medium Franeis ef af (2001)



