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Srocks of the mwhgenous freshwater paca (Pl
miesespotamicies ) and other omnivorous species hive been ad-
versely affected by environmental changes w the La Pl
rver hasan i Acpenting; in panikubarn dam donstroction and
pedlition from industeial, agnculiuee and organic maier.
These specees hinve almost disappeared feom Dlruguay Biver,
while they have been reported as scunty 1o mediem and fow
in the Parand river [Cruaieos 15RN1}

According 10 Machado-Allsen (19580, pacu muost be
constlerad as an omnivorows species because they it main-
Iv Irmts seeds, vepetables and invertebrates: manky crusti-
s, molluses g dnseds

Two factors have contnbuted to an interest in culturing
|'|.iI4_IJ a ||._'|"|'|.|rL.|'|'l|..' -:1;_1'||.'.|:m: v walkd \I!-.u.'L"- sinad i1 !li!.'h .
mands in the lecal markets and restauranis in the country
{Figare 1 s culture i alsa being considerad s i oplasih
lor those mterested in ngnculture diversification. Yields of
over A0 tons annwally {0 cin be oblined moserm-inicn
siwe svstenre Cultured pacu have been sold whole, Frosen, as
boneless Allets, as burgers, as well ws alive for stocking rec
reational fishing ponds. Pacu s offered i several expensive
and exclusive restaurantsin Buenos Aiees,

The sm of this study o Centro Nacional de Desarrollo
Acuicola (CENADAC) was to carry oul experimental cul-
ture research concerning pecy prodoction of differem des-
sitics with the goul of producimg large individuals in the
Pwes dligts 135 percent erude pro-

shortest culiure period
lemb, successiully wsed in previous experiences were cim-
ploved. Expermental feeds swere Tormulaed with locally
avitilieble ingredients according to nutrilone] reguircments
sel wm Bral by Cantelmvo aed Souza (1985 and Cantelmo
(1993 :

Fish growth dilfers nocordmg b culture density, Appres.

SIVERCss secms bo ierease al lower densities and decrease
at hugher ones i some species, while others show greater
levels of aggression and even cannibalism when densicy
creases (Stickney [994 ), There also appears to'be u clear re-
latiomship among culiure density, oxvEen reguirements ind
metabolic waste production, Piper ef ol (1986} reported
thar depsity redeoction vielded better quality even though
there was no apparent environmental stress caused by
crovwding, Hepher (1993 poissted ont that s the Biomass
iter requirement for [0,
anly ameenia

in& pond Increases, there 1sa
asowall as mn inerepse i metabolne wasies., i
mirogen. excreled by the hsh, which restrains growth on

aceount the toxicns

Fig. 1. Pacu sampled af commevcial size.

Study Methads

Experimental pacu monoculture studies were carned
aul al the CEMNADAL in the northeastern region of Ar-
genting (2773208, 3B MW, Figune 2)-Stedies were carrid
ot 1 35 excavated garthen ponds M0 and 500 m-, sach)
T'he culture penod ran for 146 months from Lite December
|90 o late _-'l,|'|||| MUK, i oo sEmi-ntensive sistem, with
witer only being supplied. in case of leakage or 1o make
ujf fr \;1.'.||'n1:.1'.i-." losses, Before .‘\.||Jli,'kl:|.}' 1he |'|-:1|:|.'.|1'. WETe
lertilred with ponltry manuee {400 Kethal and mmorganie
maire (urea and '.rlpln:; \il.["‘.;"l|||'|':'\l\"\|:I:I.[C at .50 50 k;'.:.'
ha (Boadd [99E), Previows lime treatment was nol necessiry
because of the Gvorable soil charceristics. Adull herbiv.
orous carp CHE-1LH g imatlal weight] were stocked at a
Jcrl\.il,:. of 15N 1o conifol wised E'_'ril'n.l.ll'l_ with excellem
resulis, The water suppdy come fromeadeep well ag pH- 7.4,
alkalinity of 9.1 L, totied hardness off BompLoand D)
ol 285 ppmeat the wellhead

The -.1l.||_|:. E1|_'t:._||1 with densmes of L GAY 05 1B and
0300 pacw/'m?, Experimental feed was based on fwo 1so-

cutlorie amd 1sonitrogenouss diets, with a total of 35 percent

crude protemn, six percent lipid wnd 20 per¢ent carbohy:
drate, The energy level was 336 keul'kz The dect von-
I.||||cd 12 |¥;;|-\,.'a:llt st et nine F'II.'|-|.'-\.'|11 ||'|-|li:\LuIl.'. Perioda
sumples to determing fecd composibion were analvieed
I]:r |i:h| -r.ﬂnrj\ [llgl:nhrlll-\. u:u,.':1|.;||.:;| |i-h|||-c.'.||. \.l.'-:. hq.:.lﬂ-



Fig. 2. Pacu pands [CECADAC)
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Fig. 3. Mean waler tempearaiure regisiered dunng the cullue
cye
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Frg 4, Mean dissaived axygen levals regishered clunmg culfure
cycle

corn and wheat medl, rice bran and soyvhean oil. Except
{or fishmeal. all meredients were avaulable in the current
pacu production region,

Fish were fed daily, sixdays per week. From Decem-
ber 1999 1o March 2000, food was given three times o
day. Between April and May it was supplicd twice a day
and an winter, carly June 1o Lite August, once o week in
the alternoon. Twice daily feedings began again early in
September, From November until the Doal culture stage,
only one lecding was administered at 1604 Food ration
rate varied secording o body weight, 10 percent dur-
ing the initiil stage, deceeased 1o four percent in March
2000 and to two percent m Octeber 2000, Rations were
offered it o maximur of A5 kpfhafday and i was mol
offered il water temperature remumed below 20°C dur-
ing the winter season. The Fish were mot fed if the dis-
solved oxveen level was 2 me/L and water [emperatire
wis above 35°C

Fish were supphed by 3 local commercial fish Carm
Thetr tniteal pverage weight was 0,25 g Water variables
recorded twice daily during the ¢arly morming and late in
the alternoon prioe o feeding were wemperature, dissolved
oxygen and pH.

Ten percent of the fish population, were sampled on 3
menthly basis (o determine fish growih, tish healih and o
caleslite reguired leeding rate. AN the fish were weghal
at the end of experiment, Survival and overull productian
were determined, as well as feed conversion mno (FCR)
and specific growth rate (3GR) Statistcal data anadyses
were performed ind treiatment groups compeared by ANC-
VA and Duncan test, docording to Hintee (E995).

S‘hudy Results
Water quality results

Mean water temperature during the culture cyele ranged
fromy 14 o 170, wath an eptimum for growth appeanng
1 be 26-28°C (Figure 3). The lowest temperatire was 771
and hud linthe effect on fish mortaliny. Dissolved oxygen lev-
els [ Figure 4} were abways =3 ppm, except for the second
sumimier when extreme values (< | ppm) were recorded very
carly in the morning becatise of high temperatures and high
hremass In one case. B0 percent morlality was recorded
because of a sudden DO depleion during the nighs, W
pH values exhibited shight dagly anmd seasonal varations and
rangsd Feoa 6,6 10 5.0,

Growth response

Carowath resporse s shown m Figune 5 for cach pond den-
sty emploved and the outcome foreach treatment 1s detathed
i Tuble 1. The I3 density was the result of high mortaliy o
six ponds s

Density A (1.0 fshim®), Resulis (rom 10 out of 12, 40
and S00 m° were assessed. Fmal sverape wenghit as 5801
¢ irungmng from 4433 10 6277 gl Averuge FOR was |43
{ramging from |30 Lo | 66)

Diensity B0 fishim®y, Resolis from 11 outof 12, 3006w
M ponds were emploved in the analvss, Fimial overage



weight wis 733.7 g (ranging ) ; : B o
from 597.3 to 950.3 g). The Table 1. Growth of Pacu variables at culture for A, B, C and D densities.
T;;agc l-'{;‘H \;as ph:.\:-:; in | pensity _ Al w “MW T
Ifm}"nngmg rom LAl o mmmu D.!:E D.ES b

Density C (0.3 fishim?); | Final mean weight {g) 5802 sz
Results from eight out of | Days of culturs 485 g5
12, 300 and SO0 m' ponds | Number of ponds. 10 iy
were  considered.  Final | Moan growth (g) 5598 7545
IVCTARE “‘ﬂiﬂhl was G550 MMMW 1-_13 1_#

g {ranging from BO7.9 1o
1195.2 &), Final FCR was |[TEP I RRMEIHE L 162
175 (ranging from 2,03 1o | ital feading fata (36). 10 10
1450, Final feeding rate (%} <2 <2

Density D (less than | Mean FCR? 145 1.58
03 fiskim®): Resulls from | Suedval rate (36) 975 997
six. 300 and 500 m* ponds | psean Production kaha) &0 4170
were evaluated. Ponds were - i Y hfﬁj‘.\' =
stocked at 1.0, 0.5 and 0.3/ Specific growthrRate = fin M~ in W) x 100/ 1 “eparcent iclay
m’. High mortality rates “Means determined at crop for each densily. Range 0.75-1.5 percent.
wote: ducing the first sam. IFmpd corwersion ratio (FCR) = Feed offerad/mean weight gain
plimg. Larval mortality was
probably a result of hird 18600
predation. &

Average morality at final hirvest across in the I group
was (.21 fish/m? {ranging from 0.3 to (.12 fishim’}. Inthose 6 = 0| @
ponds there wis i food oversupply that could be cearly seen -
in the FCR values. Final average weight was 1,37 g (ranging i i
from 1,14 ta 1.72 g), Averuge FCR was 2.70 (ranging from g
202104,10), "

In February 2000, average weight for the four densities 060 o
were significantly different. Density A was 447.7 g, densily e ¥
B was 3650 g, density C was 6926 g and density T was E 8
19175, e o e @

Dilferences among weights became clearer as time wen! L % o &
by. This made us think that the fish in density A ponds were T 2
nearly reaching their maximum carrying capacity, Accord- 400
ing to Bernarding of af. (1998) thut would be in the range i 2 " s " "
of SO0-600 g/m’. At final harvest, the density A ponds
showed 6070 gfm’ carrying capacity while B density units
were 417.0 gio’, Both showed daily weight gains of e
than 3.0 g while the carrving capacity of densitics C and
D ponds was around 300 glday, with growth of 4.5-5.1 g
day {Tahle 1) |

Our data differed from those of Jacobo ef al (19921 and |
Roux and Bechara { 1998) because in the present study fow: /‘
er densities showed higher welght gains. Results from the = /, i
present study were similar 1o those off Silva ef . (1997). 1 i P |
working with pacu in Ceard, Brazi, without a clear win- o A
ter season. Fish were grown at two densitics for more than o - f;f; # |
@ year on a low protein ration (22 percent). Differences @ — o |
among the studies mentioned are shown in Table 2, e Mzﬂ%ﬁf‘

Survival s —

Survival was high in densities A, B and C. ranging be- / j o, f , / f 4

pween 97,5 and 99.7 percent. Survival in the iy density D Tien fonitial

ponds at final hirvest was 43.8 percent. There were no sig-
nificant mortalities from diseises or parasites.

Figg. 6. Growih for Pacy 8t different culture densities (4.8,C
and o).




*8GR = Specific growth rate

Table 2. Experimental results compared with other authors results on Piaracius masopotamicus cullure
Authors Jatobo, W Silva ef al. Roux and Bachara, This work

1892 1897 1998
Dty
(i) 098 064 10- OS 10 08 10 D=8 1.0 05 03 021
Initial weight {g) 3.0 3.0 27.0 330 1.0 1.0 1.0 1.0 025 025 D25 025
Final weight (g) 1.085 8460 B550 97RO 8800 7400 6700 6400 BE0Z 75T 8530 13742 |
Days of culture 431 41 s 375 asyp 350 350 350 405 495 485 495
Humbar of ponds 1 1 3 3 1 1 1 1 - 1 B &
FCR! 18 278 404 A4 19 25 23 5 146 188 175 270
SER! 1.36 1.30 pas 09 o84 0B2 078 078 156 162 166 174
Production (kgha) 10,182 5.032 5717 4.5828 8800 5820 6700 5128 6071 4170 3.027 2800
'FCR = Feed comversion ratio

Discussion

Becuuse Colossenme snd Plaractus species hive intruniis-
culae ¥ bones (Peraltr and Teicheri-Coddington 1989). fish
farmers should produce fish bigger thun 1.2 kg in order to
cell them in local markets, The results showed that growth
is density dependent in semi-Inbensne culture without ¢i-
ther water exchange or supplemental seration. I larger
comimereinl sizes are desived, it is advisable not 1o exceed a
maximum carrying capacity of S00-600 i’

In conclusion, 1he stocking densily to be used in growoul
culture should be <0.3 fishim?, The density of 0.2 fishim’
proved to be the most suitable one for producing fish thut
can be marketed in regional or forelgn markets and il ¢li-
matic conditions in the Argentinean subtropical region ane
raken into account. The lechnology will allow farmers o
get specimens larger than 1.2 kg with a pwo-summer cul-
ture,

Motes

ICenire Nacional de Besarmollo Acaicola (CENADAC)

Mreccion de Acuiculiura Nacion. Pasce Colon 952-Ancne Pescs,
Buenes Ares 1063, Argenting. Enuil: guillegusi@amet.com.ar,
Huchifmecon.gov-ar, deluisiayahaocom
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