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ABSTRACT 

Maize th an expensive energy source for feedstuff it1 lisn managenlent especially durhg 
the off-season, hence the rlted to swrce and rtlilize Oilier ch:heaper. and non-conventional 
energy soufces. This study it~vesrigated the growth performance of Clartas ga6iapinus fry 
fed processed sweet potato rlwaI as an eneQy source and its effect on the hematological 
values. 

Three experimental diets were campounded such tha1 rnaise was ?UO% energy soum 
in Diet 1 [Control), ,In diets 2 and 3, maize was replaced with sweet potato tuber (SPT) and 
sweet potato peel (SPP), respecrively at 25% inclusion level. The dlets were fed at 5% body 
weight to the %. garicpjtlus fry (0.21 f 0.03) In polystyfene net cages suspended in 3 
concrete tanks I2x3~f.2) rnS for 42 days In Iriplicates. Growlh, nutrient utilhation and 
hematological parameters were measured. 

The Mean Weight Gain (MWG) of the fry fed the maize based diet (1.96) was 
signifiwntly higher {p< 0.05) khan the fry fed SPT (1.37) and SPP (1.27) respectively. The 
MWG of fry fed diets 2 and 3 were not signlficanUy different from each other, The FCR of 
€he c~ntrol and the 8PT based diets were not signitlcanlly diffe~ent from each other but both 
were significantly different (pc0.05) from fish kd the SPP diet. The Growth Efficiency Feed 
Conversion (GEFC) vales of the 3 diets (0.50, 0.51, and 0.40) respectively are not 
significantly different from each other. However, the PER and the survival rates were 
significantly better in fry fed the SPT based diet (0.54; 95%) than in fry fed the maize based 
diet (0.50; 92%) and the SPP based diet (0.40; 82%) respActively. The haernatology results 
showed that the fry fed the conlrol diet had the lowest MGV and W E  counts whlle the fry 
fed SP based diets manifested ~noderatuly severe normocydc norn~ochromic anemia and 
leucocyto8is, which means that the make diet showed better hernatoIogical indices. 

This study showed timi SP based diets have potential as subst~lule for maize. Maize 
w e d  diet and especially Ltte SFTT, nave sirnirar FCR, Uie~ary erlergy. GEFC values. 

Key Words: Growth Petlurrt~arice; Nut~~ent Ultllmtrun, Procevseri Sweet Potalo; C P d t ~ s  
gi~!icpjirrus; Her~inlotiryy 

INTTZOQUCTION 
The processlng end utllizabon of sweet 

potatoes (Iponloea DslEHas), tias been the 
focus of several rasehrdies irt Nigeria 
(Oyenuga, 1968; Tewe el. dl, 2000: Ojeniyi 
and Twe,  2001) and ouside Nigeria 
(Woolfe 1992). These works h a 7  
demonstrated the agronomic potantiats .o 
sweet potato (SP), in the humid 
Africa, its nutritional value as well 

cuisine, livestock feed and industries. 
processing and utilizatlm of SP in human 

In Nigeria, SF is regarded agriculturally as a 
minor r o d  crop but accardng to V\ro~tfe 
(1992), it Is classified as a mqoi crop In the 
deveIoped world. tt does rtot feaiure as a 
main food in Nigerian dislbus quit* unlike 
yarn and rice. Most farmers in hi11111d Africa 
grw SP fcs family mnsumptiuu (Webode, 

20D4). hrloreover, in Nigeria, very t i e  
processing of 5P is being done; it is uwally 
added to yam, cassava or millet to prepare 
ditterttrtt Nlyerian dishes (Odebode, 2004), 

Other SP products such as chips, sfarch, 
puff-puff, chin-chin, buns, bread, Jam end 
crisps, when ir~troduced into the food 
industry wllt enhance (he demand for new 
SP varieties (Odebode, 2004). tfowever, 
my U r n i t  d use of BP, if any, has 4een 
r e e d  i 1 fFsh diet. Since It ZFi not a major 
food crop in Nigeria, there will be lltlflkd 
cwnpet'itian for its usage in man's food if 
found approprlats for fish. Hence, the 
objective of this study was to determine the 
perforn~ance of C. gnriepinus fry fed S? 
meal arid peel as a cheaper source of 
energy arld its efiecl on some hwnatohglcal 
parameters. 
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Problem Descrlptlon 
The pressure on the u t i l i o n  of maize 

fw energy in man's food and that of livestock 
causes the prfce d make to fluctuate 
especially during the ofb#ason. This 
phenomenal bcrease affecb ine oost of fish 
feed, which repregents over 60% of the cost 
of inputs on a fish farm, SP is a minor crop in 
Nigeria and the p m w m  for b utilization in 
man's kd and Hvestodc feed is not as great 
as that of make. In addition, there is a 
dearth of research on the utilization of SP 
(tubers w peels). 

In the Tropia, SP has a &month growth 
cy&. which Implies that SP can be grown 
twice a year. in calorie d&cisnt diets 
Woolfe, (1992) reported hhco significant 
advantages of SP over most staple crops. 
As a crop, R has the highest useful energy 
produdion rate among the major tropical 
food crop8 (e.g., SP - f S4 MJ ha"x day" ; 
rice - 149; malre -145; cassava -138; 
banana -11 3; sorghum -101; yam -94; 
millet -82). Hence, SP can provide 
significantly more ealories on a given unit of 
tand per unit of time. It is a nutritious food, 
providing a good supply of vitamin C, 
ealclum and iron and can be an excellent 
swm of provitamin A ( b u  and Hong, 
1992). Many Astan countries such as China 
are W n g  SP as an industrial starter 
product for manufacturing shkh and alcohol 
and as a replacement Tw eonverstlonal 
crops, which constitute major meqy 
sourties for humans, such as maize, Irish 
potatoes and rice W d e ,  1992). However, 
In Nigeria, sweet potatoes especially the 
peels an products for the waste bin because 
research has not hfghlighted the potential for 
their utllhatlon in Ihrestodc feed. The usage 
of the SP peels needs to be enmuraged to 
reduce the pressure on eonventbnal 
sources of energy food like make far 
livestock feed, especially for fish if research 
highlights. its potentials. The carotene 
eontent In the red variety of SP and its 
inhence on the pigmentation of catfish fry 
wli be another potential point far the 
utilization of SP in its nursery management 

MATERIALS AND METHODS 
Pmparatlon of Flours of SPT and SPP 

White variety of SP planted in 4 rows 
(4.0 x 1.0m)' of homestead gardens gave 
11.- of tubers. The SP was peeled and 
Immediately the peels were soaked for 1 
hour to redute the concentm$on of sugar 
(Woolfa, 1892). Finally the peels wwe 
drained and dried. The peeled SP tubers 
(SPT) were diced and soaked for 1 hour and 

dried to eonstant weight within 3 days with at 
teast 5 hourdday of sun drying. The dried 
sliw of SPP and SPT were ground to flour 
8aparately and incarporated In the 
experimental diets as source of energy to 
parttally replace maize in diets 2 and 3 while 
diet I had make as he main sour- of 
energy. 

Ejrperlmental Dleb 
Three experimental diets: 1, 2 and 3 

were formulafed. Olet 1 is the control and 
had 0% SP Ineluslon. Diets 2 and 3 had 25% 
maize r e p W  by SPP and SPT, 
respectively (Jadrson et. el, 1982; Olultmle, 
1998; Olukunle and Agboola 2005). The 
dhtary energy content of the feed was 
afulated by using the conversion factor of 
4,9, and 4 for protein, earbohydrate and Ilpid 
~spsctively. The auda protein level of the 
diets had a mean of 46.9 2 0.57%. Previous 
researches recommended between 45-50% 
protein Inclusions in the diet of fryfingefilng 
stages of catfish (Ween and Huisman, 
1985; Adekoya et. A!,. 2004). The three diets 
were im lo r i f i c  (3.47 kcaV100g). The 
experimental ingredients were weighed, 
thoroughiy mixed, moistened, pelleted, sun 
dried for 6 hwm and stored in polythene 
bags until used. 

Expbrimental Tanks 
R q e  wmte  tanks with dimensions 

20' x 3.0 x 1.5 m3 were used as 
experimental tanks. Three net-cages were 
suspended on bambm stakes, with each 
tank representing each lreatment. The tanks 
were impounded with tap water, a d e w  of 
1.2m in all the tanks and all& to fallow for 
14 days. Subsequentty, fresh water was 
supplied from connected municipal tap at 

.0.25mVmin to replace water loss by 
evapodon. Ttle water quality parameters 
suj l  as temperature, dissolved oxygen, pH, 
and ahllnity were weekly taken and b W  
amplea were rnonbfed at the initial, mid (at 
three weeks) and at the end (six weeks) of 
the experiment using standard methods 
(Boyd, 1 982). 

Expqrimental Fish 
Qrpe h u n W  (100) advanred fry of 

Cla&t8 &pinus with mean weight of 0.214 
0.039 were allotled per cap, and were fed 
6% of total body weight per day at lO.OOhr, 
14$0hr, and 18.00hr daily. Bimonthly 
w ~ i ~  was done and the quantity of feed 
fed to the. fish was adjusted relative to the 
welght gained. The experiment lasted 42 
days, .The diets- and carcasses were 

' Q  . . 
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analyzed for proximate eclmposltlon using 
Standard Analytical Methods (AOAC, 199 I). 
At 21 days, and at the end of the 
experiment, blood samples w n  taken from 
the caudal peduncle of randomly seledesl 
fingerlings pooled from each treatment for 
hematological studies acwrding to Falaye d 
al. (1999) and Olukunfe et 81. (2002), The 
.data obtained were analyzed using the 
analysis of varfance (ANOVA) and standard 
error was used to estimate the pmbabitity of 
significant dtffeiences among the treatments 
(Armltage, 1980; Norman 1 g81). 

RESULTS AND DISCUSSION 
Dry Matter Content of SPP and SPT 

The dry matter cornpos%ion of processed 
SPP and SPT in this study, 25.45% and 
36.36%. respectively are higher than those 
mrlier nportd  by Oyenuga (1968) and 
Ashida (q982). This may be due to 
difference in variety of SF, time of harvest, 
and/or length of storage. The SP used in this 
work was processed immediately If was 
hawested. 

Water Qualii Parametem . 
Table 1 shows the water quality analysis 

in the experimental tanks used in this study. 
M i l e  temperare variations in all the tanks 
were limited to 27.0 k 'I.i2* C, all the other 
parametem (dissolved oxygen, pH and 
alkalinity) were within acceptable ranges as 

recommended (Boyd 1981; VIveen and 
Huirman t 985). 

Grops ~omposltion and the Proximate 
Composition of the Diets 

'Tables 2 and 3 show the gross 
aomposkion and the proximate compositim 
of the experimental diets, respective1 y . The 
mean crude protein in the dlets ranged from 
45.58 % in Dlet 2 to 48.13% in the control, 
while the dietary energy values have a mean 
value of 3,47 f 0.16 mgn. These values are 
not sigdeantly different (pr0.05) fmm each 
ofher. The mean crude protein of the 
experimental diets range fail between 4 5  
50% that Is withln the reeommendkd range 
(Viveen and Huisman, 1985; Adekoya et al. 
2004). The FCR of the diets range from 
1.97-2.5 as shown in Table 4, which is an 
indication of the acceptability and good 
conversion of the diets by the experimental 
fish. 

Premix Composltlon (per kg) 
Vit. A 12,500,000 IU; Vit. 4 2,500,000 

tU; Vit. E 40,000mg; Vit K3 2,000mg; Via 0, 
3,000 mg; Niacin 5,500mg; Calcium 
Panthothenate 55,000mg; Vit. Be t 1,500mg; 
Vit. Bt2 25mg; Chloride 500,000mg; Folie 
Acid 1,OOOrng; Biotin 80mg; Mn 120,000mg; 
Fe 100,000; Zn 80,000 mg; Cu 8,500mg; 1 2  - 
1,500mg; CO 300mg; Se 120mg; Antioxidant 
iPO,OM)mg. 

Table 2: Gross Compasltion of Experimental Diets 
Treatments 

Ingredients 1 2 
Fish meal 50.86 51.26 
Soya bean meal 33.90 34.17 
Maize 3.00 3.00 
M a t  Offal 3.24 0.23 
SPT - 2.34 
SPP - 
P&tm oil 3.00 3.00 
Premix (growers) 2.00 2.00 
Lyslne 1.00 1 .OO 
Methlonine 1 .OO 1.00 . 
ca3(po4)2 ' 'i .oo 1,oo 
Salt f .OO 1 ,OO 

100.00 -iOO.OO 
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The FCR of the SPT diet (1.97) and the 
cmhl (2.0) are not significantly different 
(pr0.05) from each other while that of the 
SPP (2.5) h Figher and significantly d i n t  
(p.cO.05) from that of the control. 

There were no significant differences 
(p0.05) within h e  values of GECF in ail the 
diets. The PER values were howwer 
aignifieantly different (pe0.05) within the 
treatments. The PER values indicate that 
aude protein In SPT diet was better utilized 
than SPP and maize based diets. The higher 
fiber content of the SPT diet probably aided 
faster digestJon of diet 2. The MWG was 
hlghest in the maize based diet (control), 
and it was significanuy different ( ~ 4 . 0 5 )  
from the two SP diets. However, the MWG of 
the SP based diets were not slgnifiantly 
dHfwent from each other. A treatment using 
whole SP (tuber and peels) flour would 
probably make li#te difference in MWG. 
However, ushg SPP for fish feed 

formulatron, while Mlklng the tuber for 
human consumption will be a Mer 
eeonomic option than using make. Peels are 
prodm meant for the garbage heap; so 
fndhg use for them witI be environmental 
fdendly. The maizebased did, I.s. the 
control diet, elicited a signfmntly ( ~ ~ 0 . 0 5 )  
better growth performance and utilization 
than the SP based diets .the SPT based 
dl& was not much d i r e n t  in the MWG and 
GEFC values from the SPP statistically but 
in the other paramems the SPT fed fish 
performed better than the fish fed the SPP 
diet. .. 
Hematology of Experimental Flsh 

Tho hematology results (Table 5) 
indicated that blood parameters for fed 
the controt diet were better (pe0.05) in terms 
d PCV, RBC counts, Hb concentratbn , 
MCV and MCHC, as well as l w r  WBC 
values that those Mes fed SP diets. 



These of>servations are sirnlar to those 
mpwted by OIukunte et id. (2002) and Taiwo 
et al. (2003) in the examination of the 
nutritional vatues of cow blood meal and 
grassathr hems in the diets of hybrid 
d s h  and C. garhinus bloodstock, 
respectively. However the hematology of 
l$gs fed SSPbased diets were not 
sgn-ntly differenl from each other except 
in the MCV values. where erythrocytes are 
largest (pc0.05) in fish fed SPP. The high 
WBC counts in the SP-based diets may be 
an Indication of microbial contamination of 
the diets 2 and 3, and elicitation of Ieucocytlc 
defense reactlon by the experfmental fnis. 
The 25% SP inclusion level may not elicit me 
optimal pedorrnance level in the 
experimental fish. Sirnitat obsewations were 
repwted by Otukunle (1998); Falaye and 
Oloruntuyi (1998) where high mncentratSons. 
of sesame seed cake (SSC) and plantain 
pee1 meal respective1 y suppressed fish 
growth In Clarias fingerlings. Falaye and 
Obruntuyl (1998) made the suggestion that 
further researches should k conduw to 
obtain the optimal indusion levels of SSC 
and plantain peel meal in the dfets of C. 
gariepinus fingerlings. Hence, then may be 
a need to indude the SPP and SPT at a 
lower inclusion levels (for instan- 520%) to 
obtain optlmal performance in the diet of 
advanced fry of Clsrias gariepinus. 

CONCLUSlONS 
This study has highlighted the potential d 
SP-based diets In the fattening of d i s h  fry 
in its nursery management. However the 
fiematological analysis does not appear to 
support the utilization of the SP processed 
product at the level used In thk work, 
probably because of level of inclusion or 
microbial contamination. A mom sMngent 
hygienic preparation and lower inchsion 
level of SP tuber or peels in the diets of 
catfish fry may be more beneficial. It is also 
suggested that other modes of processing 
the SP like applying dry or moist heat to hill 
bacterial and/or fungal agents, be employed 
so as to e i i i  bet&r growth and utlllzation 

comparable to make based diets for the 
a s h  fly. 
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