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Development of
practical diets for Pacu
A South American
freshwater fish species
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Experimental feeds were formulated using locally available
Ingredients accarding to nutritional requirements set in Brazil
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disappeared over 10 years ago
from the Uruguay river and more
recently from a great portion of
the Parana river. The disappear-
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ronmantal changes in the basin, _
and in particular to dam construc-
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Goday, 1975). However, Ringuslet ot al
(1967} points out that Pacd may alio have
carhvorous tendenciss and according o
Machado [ 1980} the species should be con-
sdered m being amnivorou.

Long term pond feeding trials with Pacd
carried out st o Centre Macionsl de
Desrrollio Aculcola  (CEMADAC) found
thar high deseary fish masl inclugbon lovels
were unnecessary during final growth out
in thase riaky, two diets conmining 31% and
20% fish meal were compared, with fish fed
the |ower fishmeal déews exchibiting beter
growth, higher weighta and lower feed con-
wergion ratios (Weeki, J003). In wies ol
these results, the aim of the present study
wat to reduce the level af diery fish maeal
within compound feeds for Pacu 30 a8 to
{urther reducs (ped and production oo

Materials and methods

Feeding trigli were carried out at
CEMADAL in the Argentnian Mortheast
region (Corrigntes provinoe) from Octobar
2001 vo March 2002 {14& culure daps) ina
semi-interiive pond culture System with na
water exchange [water only being supplied
in cane of Inakage or 1o make up for evapo-
rative bosses). Fiftean S500m2 exenvared
axperimental ponds In clay soil wers
stocked and managed wsmilarly, with three
pands allocated per digtary treatment

Anumaly (570 — Ty Initial body weight)
wore obtained from CENADAC and
stocked ae a fiwed demity of 0.1 indimd
Meichar ferdhzagon nor any other previous
pond treatment were performed prior to
socking the animaly. Experimental fosds
were formulated wsing locally avallakie
ingredients.  according ©0  nutrickonal
requirements set in Brazl by Cantslme
[ 1993): 30-315% protein and 3 minimem &5
fat for the grow-out culture- A ol of five
axparimanial feeds ware formulsted. 3 con-
tral dier containing 20% fith mesl and four
ratioms compased of mixtures of different
animal and plant proteing, including one
with fish sitage [Table 1§,

Fish silage was prepared following the
machod of Manca and Carrizo (2002} by
mancing and blending fish viscera (obtined
from fish' caught from the La Pla basin
with sufficient formic acid (e 2115 wiw)
to attain 3 stable pH of 3.5, The resulting
digest generally had a floating surface layer
of ody and liphds which had to be removed
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by decanation so o6 1o wvold oxidation and
staleneds; The chemical compotsiton’ of the
silape was as follows molsture T68%, crode
protein 128% fae A% and sk 6% The
stabilized sHage was stored at room tem-
perature within sealed fasks untl used

Diets were produced by first miong the
dry Ingredients for 10 minutes, adding
wiater [ca. #0% wiw), and then mining for a
further 20 minutes. Sinking dry pellets wers
obined by extruding the resulant mols
mash through a meat grinder and then sir
drying. The proximaze analysis of the lage
and diets wai performed by the Matonal
Institute  for Fiahery Ressarch  and
Development (IMIDEF]} and is presented in
Thble L.

Water parameters were monitored
rwica daily, including vemperawre, disyolved
coiygen and pH during the sarly morning
and late In the afternoon prior to fesding.
Feeds were fed once daily, v dyys por
weenle, initially ar |.5% of body weight per
day and then reduced vo .05 by dhe end of
the culture. Rations were offered at o max-
imum of 35kghalday 20 a5 to avold the risk
ol serious coygon depletion,

Fish samples {(10% of population) ware
wkoen on & monthly basis s0 a3 to ascertan
fish weight, fish health and calculate
required food radon, All the foh were
weighed at the end of the feeding trial and
trastment groups compared by variance
analyzed ising one way ANCYA,
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Results

Water quality

Mesn water tompera-
ture during the feeding
wrial ranged from 258 o
I8.3°C, with an owerall
mean of IT.3°C (Figure 1),
Dissolved ouygen levels
roached maximum  and = .
minimum peaks in January, |
ranging fram | 3.8mg/l in o
the altermoon te 089
miglL in the early morning
(Fig-2). Water pH values
exhibiied daly variztion
of becwoen 6.7 and A5,
displaying an average of
7.6 over the culture cycle,

TEMPIRATLIELY )
]

Growth response
Average  final  fizh
weights at the end of the
l4t-day culture period |
ranged from | 218.] o
I.5528g, with the lowese | =
weight recorded for the
control group, This diffor-
ance was believed to have
been due to the lower
waight ol the control
proup ot the sare of the
expariment (Fig, 3)
Averago weight gains
(WIWIL ranged bocssen
6530 and B571 g and

LLLue]

were not statitically sig- s
nificant (P <0,05) betwoen ‘ i
ireatments, with 100 | o

survival being recorded i
for all ereatments at har-
vest (Table 3}

Cur of 46 siocking e
days fish had been fed for | A
3 total of 113 deys, wich
talculated Feed | =~
(=5 =

Comersion Ratio (FCR =
Food offored | Weight
wernge  Galn]  varying
froam 173 sned 2. 14 with an
werage of 1.9) for the comtomnesd maal
diet. varying from |66 and 1,90 with an
werage of |96 for the silage dies. varying
from |85 and 224 with an average of 202
hrd&ltujhmmlﬂ:rundw;fmm
1.80 and 211 with an average of 203 for
the control dist. Howsver, none of theie
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differetces botween ooatmentt were 3.
ttically significamt (P <0.05)

Discussion

Compared with previgus Argentinian
and Braziban stdes (Table 4) the present
sty his confirmed the ebierved direct

LRl

relationship between dietary
protein level and FCOR Van
dor Meer e al {1998} also
reported. that low dieary
protein level of 27% cuused

growth  reductlon in

Colotioma macropomum,

i compared with Fah fed 2
N AIN protein diec

gl During the present study,

i nane of the different disairy

g protein  fources  pested

showed any negative gffect
on fish growth or feed effi-
cleney, For exarmple, fish {ed
I5% comonseed  meal
thowed no reduction n
growth or feed perform.
aned. Thete resulty are in
agrearnamt with those of Les
e ol (2002) with rainbow

| orout  juveniles fed a diet
conmming |15% cottonseed
sl

LA 1 T )

Similarfy, no  groeh
restrictians dis to antinutri-
tioral factors ware evident
within flsh fad diets contain.
ing up to 50 saybean meal
This b In agreermvent with the
study of Van der Meer
(1998} with Colossama
macrapomum  who  found

| that deets with 43 % of say-
bean meal retulted in better
growth (alchough nae statfs-
tically slgnificant) than dises
cofitaining  higher dietary
fith meal melusion levels,
The low percenage of
blood meal used within the
feather and cowonseed
diees (7 and 5%) had no
apparent defetarious effest
an feed or fish perform-
ance. Eckrman  (1987)
reported reduced growth in
juvenile Colossoma  fed
diets with blood mesl 2y tha
main protén foEee am-
pared with fizh fed diets composed of mix-
tures of fiah meal | 10-20 %) and bleod meal
(S-15%). This prowth reduction may have
bean due to the poor aming acid balance of
blood rmeal when used as the sole sowrce of
dietary protein andior dus o the thermal
degradation of the protein during the blood
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r Filif proceds r|||..|l:|' fith fod
the hydrolized feather meal diet
diplived the Mwess FCR, indi

caning a hagh digesubilicy

Conclusion

Paci sl PErEAL YErs II|||I._!
and adagtability to the diets led
dursg the preient Liedy weth
no kst i growth or lesd el
reBmcy Thiy may have been oue
to the herbivoroul! ool
feading habitc of this specics

The encouraging retults
semined with fish silage and the
other dictary proteins tested
hald preat promise oo funther
reduce feed costy lor  twa
wecies and gnsure the contin
ued development of cost-afles-

Cive sETH-IREENAVE  prodecton

et tinalogres
't
i
\
] ) i o ]
i
'
,
rTr
'
i
y
i

T8 | hify-Aagust FO0E INTERNATIONAL ADUAFEED



QT H DRI T TR T T,
: TR O R G b My A malhin
Ly b TR SE-HTTE) | Loy oy s

alon Sy JURLASY | W) 0
il SR AAIC] DUML | LD B LOCEaLy
gl iy

S5 TEN ) wolood) man) vumalag - 24 vueg ...vui A8 __u___ i . .ﬁ
E WO ) 561 LA [ S s WA [Py By OO Y T, " TR
e ue Diroonodoesu BTomey | E”.,L_.““._._H_ng
2P apediey Heni vl e | ] oy M) Wi, 55 AN 50 g
uralag ol Jel - e ol 1 S DALY O | EL) o
sty Tl ) R | Sy UL TS| | LS s LTI
B0 U T TRy g By A BOONTET ([EE |y U y-OpTLLT,
YR IEAFEOOT AMTLg yip - 1) | mooaueTy £ 1% N ey s Tyt | (dayiis
iy U iy (ToUy ] gy ey ey LR, AP I
s ey g0 el Sl w0 Lmsoclc: b R oAl e pan vl s mesore
{urtnds ) manmlag FPUCHIFRLEY PRI 1 pjund s sy L Ay e S rnndie]
Al ang Ao} [ELLEUT DU PR UMDGAON TROG i
REIEN ISR s R ANEPT el ML) T ) EO0OE ey I g w00 "0 Tadganng

Duipas 1 UONLIINN



