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Abgtract

Tembaqui ( Colossoma bidens) and pirapitinga (Mylossoma bidena) from the Amazon River
were stooked in earthen ponds at the Penteocoste Fish Culture Research Station in the State
of Ceard, Brazil. Tambaqui were stocked at 2 077/ha with an averago woight of 6 g. Pira-
pitinga were stocked at 2 632/ha with an averags weight of 9 g. Both ponds received cow
manure and triple superphosphate during the experiment. Both species were fod a pelleted
ration 6 days a week and, after 405 days, 2 509 kg/ba and 2 472 kg/he of tambaqui and pira-
pitinga respeotively, were harvested. The average weight of {awboqui was 1 245 g and
992 g for pirapitinga. Both species were resistant to low levels of dissolved oxygen and
to handling and were easily captured with & seine. Attempte to artificially spzwn these
species with injeotions of curimata comum (Prochilodus cearsnsis) pituitaries were
unsuccessful.

-’

Extracto

Ejemplares de tambaqui (Colousoma bidona) y pirapitings (Mylessoms bidens) del Rfo
Amazonas, fueron introducidos en estanques de itierra de 1la Estacién Exporimental de
Piscicultura de Pentecoste, Estado de Cearf, Bresil. La dennidad de poblacifn de los
tambaqui fue de 2 077/ha, con un peso promedio ds 6 g. Para pirapitinga la densidad fue
2 632/ha oon un peso de 9 g. Ambop estanques fueron fertilizados con estidrool de vaca y
triple wuperfosfato durante el experimento, y les doa espscies fusron alimentadas con
"pellets"” moim veces por somana. Tras 405 afas 8o conscharoa ? 509 kg/ha d3 tawnbagui y
2412 kg/ha de pirapitinga miendo los pegoee promedio 1 245 g » 992 g regpectivamente. Las
dos eapecies se mostraron resistentes a bajas concentracicrnss do origene y al manejo y
fueren facilmente capturudas con chinchorros. Intentos de madurar artificialmente a ambus
especies con inyecciones de pituitarias de curimata comum (Prochilodus cearensis ) no tuvieron
6xit°o

1.  IKTRODUCTION

Pirapitings (Mylosaown bidens), often called the white tambagai, ir a clese rolative of
the tambaqui (Colossoma bidens) and the two species sre often conifuscd whon theay are young.
However, they can eanily bs separetsd by exemination of the zdipnia fin. Tbe pirapitinga has
a fleshy adipose fin whils the tambaqui heo & bony adipese fin contuining emall fin rays.

The adult fish are also coloured differently; the pirapitings ie silver with orangs laterally
and ventrally, while the tambaqui io groy, bronzse, ¢r black dorsally, fading to white ven-
trally and often hes a patch of black in tho aream of tho anal and ceudal fing. OSurprisingly,
1ittle ip known of the life bistory of these two characins. Boih Gpooies ara known to ooour
throughout most of the Amazon River Besin,

The centre of the coumarcial flahery sppears 40 be locatnd avound the oity of Manaus,
State of Amgtouas, whors the tambaqui is pureued by local fisherwmsn on & year-round basis
because of its high ocmmoroial value. Pirapitinga is fished on a more ssasonal basis,
appraring in tho Mansus Fish Market from Jamuary through July. EFuoth speolos mpawn during
Docember and Jamuery in the Manaus srea in responae to ths rivsiig waters of tho Amason and
Regro Rivers. The authors were unable to find any information on ths aotusl spewning
behaviour of either fimh. ‘



Someg information is available ocorcerning the food habits of the tsmbaqui in its native
babitatl/, Major food items inoluded phytoplanicton, zZooplankton, larval shrimps, {orrestrial
fruits and aquatic innects. A few adult shrimps have been found in the stomachs of large
tembaqui, but mever any fish. It is a well known faot that the tanbaqui invades inland areas
during times of high water to feed on fruits that fall into the water or are made available
when fruit-bearing bushes are inundated by flood watare. Tanbaqui appear to feed almost
exclusively on fruits when they are available, However, during periods of low water when
accens to backwaters is limited, the tarbaqui sppsars to be principally a filtor feeder.

The pirapitinga is also known to eat regional fruits made available by flood waters. When
fruits are not aveilable, it is not known what pirapitinga eat. The maxtimum sise of tambaqui
and pirapitinga peen Ly the authors in the Manaup area were fi. h of 890 mm woighing 13.2 kg,
and 790 mm with a waight of 11.2 kg respsotively. Looal fishermen report that both species
reach weights in excesms of 20 kg. .

These preliminary pond experiments were undertaken to detarmine the sui tability of
tambaqui and pirapitings as culture fish. Hith the limited number of individvalse available,
an attempt wes maede to obtain information on the growth, production, acceptancs of feed,
hardinesa, critical water lity levels, and general behaviour of tambaqui and pirepitinga
in & confined environment (Figure 1).

2. METHODS

Shipmanta of 74 tmnbaqu& and €4 plrapitinga from waters of the Anavcn Basin near Iquitos,
Poru,wexe stocked into 355 n° serthon ponds at the Intonsive Fish Culturs Reeenrah Station
toented in Pentocosts, State of Cenrs, Brasil. Tezbagui vern atooked nt 2 077/ha with an
average wolght of 6 g and pirapitinga wern etooked nt 2 632/hu wiil on nverage weight of 9g.
Both ponds were fertilized twice within the firat six montha with 16 kz of oow mamure,

448 lcg/hn, and four times within tho same tine period with 600 g of triple amcerphoavhate,
16.8 kg/ha. Fartilization uss disoontimued when pond fertilities remched bigh lovels that
oould be maintaincd by feeding alons.

Both sponies were fed a pelloted ration 6 days a wosk at 3 percent of the standing
crop of fish in the pond until poor water gualitios necssoitated a raduction in the feading
rate, Tanbaqui end pPirapitinga wore fad half the allotted daily ration in the aarly morning
while the remaining half wag fad in the 1ats afternosa. The ration conteined 29,1 parcent
protein of whicl: 8 percent corsiostad of enimal protein. The fesding rate wes adjustad
monthly on the basinm of grewth g indionted hy monthly soina pstiples.  Totml longthe and
weights of at lesst 20 percent of the fish ip the pande wore recordsd doring sanpling.
Analyais of dimmolved oxygsn, pH, snd water temparaturs were made at leget once A woek,
Dotexminations were made in the 8arly morning and lato afierncon of tha mame day. Oxygon
wes taken with a YSI psrtable oxygen meter, and the pH waa determined colorimetriocally. The
experimenis were ‘tarminated aftor 405 dayse.

3. RESULTS
3.1 Produotion
Table I gives a summary of oxpsrimental results for tambaqui and pirapitinga. Total

production for ‘ambaqui end pirapitinga was 2 509 kg/ha and 2 472 kg/ha respsotively for the
experimental period.

1/ Unpublished data collected by Mrs. Elisabeth Honda, Fishery Biologist with Instituto
Naoional de Pesquisas do Amasonia . -



3.2 dQOrowth

In 405 days, tembaqui grew from an average of 6 g to an average of 1 245 g and pira~
pitinga grew from an average of 9 g to an average of 992 g. The average weight gain per day
was 3 g and 2.4 g for tambaqui and pirapitinga respectively. Maximum caloulated average
growth was 284 g for tambaqui and 248 g for pirapitinga over a 35-day period. Figure 2
shows the growth of tambaqui and pirapitinga between saupling periods over the 405-day
experimental period.

3.3 Peeding

Both species of fish readily mcocepted a pelleted ration. Both tambaqui and pirapitinga
were observed feeding on the pellets as they sank to the bottom. Conversion of food to fish
flesh was 3.0731 and 3,38:1 for tambaqui and pirapitinga respsctively. Maximum feeding rate
was 56.6 kg/ha/day for tambaqui and 63.7 kg/ha/day for pirapitinga. These feeding rates
were held for 7 days and 25 days for tambaqui and pirapitings respectively before poor water
quality forced a suspension of feeding. When water quality permitted the resumption of
feeding, both species were fed at the rate of 42 kg/ha/hay for 11 weeks without further
water quality problems.

Some interesting observations on the fasding habits of tembaqui and pirapitinga were
made. Pirapitinga readily fed on a large variety of fruits and vegetables thrown into the
pond. Pirapitinga conswred bananss, pieces of watermelon, pieces of watormslen rind, guavas,
cucumbers, frech corn cut fram the cob, fresh beans, bean ohells, aa well as a mumber of
local fruits., Even fruits with a large se2d or pith had the edible portion removed before
the seed wes rojected. Stomachs taken fream moveral pirapltinga that were in a fertilired,
unfed pond wore found to contain remains of shrimp, saeds from lend plauta bordering the
pend, and plent detritus. Tanbagqui was observed ecting soveral kinds of fruite, tut 4o
a much lessor extont than pirapitinga. Stomachs of tantaqui fror a fertilized, unfed pond
were found to contain zosplankton and larval shrimps almont exclunively,

3.4 Hater quality

Bo*h speciem of fish are resistant to poor water quality. Diesolved oxygen lavels of
surface waters betweeén 1 and 2 ppm had no ndverse effects on tambaqui. and vireapitinga as i
both speoies continued to feod normally. When dissolved oxygen dropped bolow 1 Ppm, tambaqui
and pirapitinga were able to survive by gulping air at the wator surfecs until correctiva
measures could be teken. No mortalities were recorded due tc low levels of diamsolved Oxygon,

Both specier can also withatand wide ranges in pH. In the Manaun area, tambagqui and
pirapitinga are found in the River Negro,which has a pE ranging from 3.5 to 6.0 depanding
on the neagon, Watar entering the Pentecoste Ressarch 3tation han a pY of 7.8 to B.3 and a
toial alkalinity of 140 to 150 ppa.  Neithor fish had any problewms adjusting to anvironmental
oonditions in Pantecoste ponds., Heveral times, in the late efternoon, and in tho presence
of a heavy conoentration of blue~green algao, pH rezaings of over 10 wore racordsd. Hhile
no mortalitiea rosulted, a pH of this level rastricted normol feeding by pirapitinga and
teobaqui ae uneaten foad wam foumd in the feoding aren. With a reduotion of tho phyto-
plankton bloom and a subsequent lowering of pli, both epscies resumed normal foading, Surface
water tomperature ranged from 25°C in the morning to 35°C in the afternoon.

3.5 Reproduotion

Very little 1a known of the reproductive habits of tanbaqui or pirapitinga in thoir
natural habitat end it is not known if tambaqui or pirepitirga will spawn in a oaptive
environment. To better understand the reproductive potential of theme two npecies, 13
tambaqui and 22 pirapitings were placed in a 0.1 ha earthen pond. Over a two-year psriod,
these fish wers fed a pellsted ration oontaining 34 peroent protein of which 15 psroent was
conposed of fish meal. The fish were fed approximately 3 percent of their body weight per
day and during the rainy seasony the suspeoted spawning, tho fish were fed at 5 percent of



their body weight. In December 1973, mseveral individual prirapitinga and tambaqui were
observed 1o be entering a state of mexual maturity. At this time, the tambaqui and pira-
pitinga were appioximately 4% and 3 years old respectively. All individuals of both species
wvere captured and moved to a 0.3 ha pond that had been freshly filled and had a flow of
fresh water entering constantly. It is felt that the introduction of fresh water helped
gtimilate mexual development.

On 18 February 1974 examples of sexually mature pirapitinga and tambaqui were selected
for artificial spawning with pituitary injections. When not in spawning conditions, no
method has been found to separate males and females of either species. When in spawning
conditions, males of both spacies release sperm when pressure is applied along the abdomen.
Females of both species were distinguished by their swollen abdomens and swollen, reddish
genital papilla. The authors found only 1 female dnd 2 male tambaqui that were ready for
spsvning. A larger number of pirapitinga were ready for spavning eo 2 females and 4 males
were selected. The ripe fish were removed from the holding pond and placec in 4-m2 concrete
tanks with constantly flowing water. The fish were soparated by species and mex.

The fish were injected with pituitaries colleoted from the characin curimata comum
(Prochilodus cearensis) having an average weight of 450 g. Pituitaries were collected from
ripe ourimata two weeks prior to the attempted spawning of tambaqui and pirapitinga. The
fresh pituitaries were preserved in absolute alcohol. The pituitary asolution for injection
was prepared by grinding the pituitaries in a mortar and pestle, adding phyniological saline,
and centrifuging tbe mixture to remove solid particles. Injecticns wero made with a Luer
glaes syringe using a number 20 needle.

Pirapitinga and tambaqui were given intramuscular injections below the dorsal fin evory
6 hours over a 24-hour period. Qonerally, males of both npocies received half the dosage
of pituitary solution received by the females. Tables II and III sumarige injection pro-
cedures. After the third injection, males and fomales of both gpscien were placed together,
2 malos end 1 female in each tank, Tweniy~five hours after the first injection a femaje
pirapitinga bogan releasing oges. As the female gave no indication of spawning naturally
with the males in the holding tank, the female pirapitinga wea taken from the holding tank
and her eggs stripped into a dry porcelain pan., The 0888 were easjly stripped with vlight
preesure on the abdomen. A srall quantity of sperm was stripped from two males and mixed
. with the eggs. After five minutes, water wan added to the eggn end tho eggs were allowed
to vater harden for iwenty minutes. As this one fomale gave a large quantity of eggo, the
spawn was placed into thres incubatore. After water herdening, the eggs ara about 2 mm in
sige and are gemi-buoyant., Only partial fertilimetion was aohieved and thone egan that
were fertilized developed to the 32 call stage after whioch completo wmortality was observed.
The reason for the failure of the fertilired oeggs to dovelop past the 32 coll stage io not
known. A fomale pirapitinga weighing 3.5 kg with a total length of 493 mn wos sacrificed
., and the ovaries removed. The ovaries welghed 419 g and ware calculated to contain
348 308 eggs.

Thirty hours after the initial injection, the tambaqui. female began relaasing sggs but
no spetm could bhe obtained from the males so the 8gg3 wore not fertilized. Averago water
temperature was 30.7°C and ranged from 28.0°C to 33.0°C during the spavming attempt.

3.6 Capture

One primary sdvantage of tambaqui and Pirapitinga as oulture gpooies is their ease of
capture, A mingle seine haul in a full pond orptured 100 percent and 96 percent of pira-
- pitinga and tambaqui respectively whem the experiment was terminated. Bag seins hauls in
full ponds by two or three workern consiastantly yielded better than 90 percent capture of
all fish in the ponds. Neither species Junps or lies in the bottom mud to eacape the seine
but remains in a closely grouped school in nidwater,



3«7 Resistance to handling

Both species are resistant to handling znd seining. Tambaqui and pirapitinga were held
in crowded conditions with little water while they were being weighed and measured during
sampling. No mortalities were recorded due to sanpling. Tambaqui and pirapitinga ave
easily handled as these fish lack spines or bony fin rays that can injure hands. The lack
of spines almso allows for easy removal from nets and seines.

3.8 Commercial value

The authors ate sevoral tambaqui and pirapitinga and found the flesh to be fim and of
good quality. Both speciee contain a small number of forked, intramuscular bones which are
easily removed but may limit the fishes market value in some areas.

4.  DISCUSSION

Pirapitinga and tambaqui demonstrated excellent potential as pond oulturo fish. The
total productions of 2 509 kg/ba and 2 472 kg/ha for tambaqui and pirapitinga respectively,
over the 13%-month experimental perind, are goad considering the low stocking rate and
small initiel average welght of fish stocked. The authors feel that the total production
oan be increesed by stocking a largsr numbsr of finh per hectare with a higher initial
averago weight and raising the fish to a suitable market glze of 500 g.

The fact that both spacies are lmown to eat fruitp rresent g an inferesting culture
poasibility in tropical ereas where fruits are che2p and normally aveiluble on e yoar-round
basls, The snse with which tambequi and pirepitings are captured with & seine can also 1o
taken advantage of in dry tropical arees. In areas whore wator conservation or the congon-
vation of fertile pond waters is of rrimary ocncern, fish cropas could bo harvented without
draining the ponds, Being able to utilize zooplankton as food, tambaqui may yield high pro-
ductions when raised in fortilized ponds without feeding or when cultured in aasociation
with other speciss of fish, The above idsas will have to be tentad in the future when more
small fish are available for oxporimental purposes., At the presont time, the major dis-
advantage of tambaqui and pirapitinga as culture fish ie their inability to reproduce in a
captive environment. It ism felt that both spooies can ba spawmed ertificielly wsing
pituitary injections but, until the techniques for artificially spawning tamboqui end pira-
pitingn are perfected and a supply of fingerling fish becomes available, tho true culture
potential of tambaqui and pirepitinga will remain in doubt.
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a/ Two fish
replaced

Summary of experimental results for

TABLE I

tambaqui (Colossoma bidens)

and pirapitinga (Mylossoma bidens) raised in earther ponds
Tambaqui Pirapitinga

Total weight at harvest (kg) 89.6 88.3
Total weight at stooking (g) . 443 884
Net production (kg) 89,2 87.4
Average woight of fish at stocking (g) 6 9
Average weight of fish at harvest (g) 1 245 992
Weight of ration fad I'g) 274.2 295.7
Feed conversgion 3.07 3.38
Surviva®/ (%) 97 97

of each species were removed for display purposes after 9 monthe and wers not

TABLE II

Summary of the data relating to the artificial spawning of

pirapitinga (

oomun (Prochilodus

losgoma bidens) with in

——

jections of curimata
cearensis) pituitaries

Injsctions 1 2 3 4
Date 18 FPebruary 1974|18 February 1974/ 19 February 1974 19 February 1974
Hour 15.40 h 21.35 h 04.10 h 10.20 h
3 pituitarjes 6 pituitaries (8.5 pituitaries 24 pituitarics

Fituitary solution in 3 om5 ~in 3 cmd in 3 em in 3 cm

Sex|Weight (kg)

2.6

Doge
ver | ¢ 3 0.5 ca’ 0.5 o3 0.5 on’ 0,25 cn’

9 2:2 0.5 c:m3 0.5 cm3 0.5 om3 1.00 cm3




TABLE III

Summary of the data relating to the artificial spawning of
tambaqui (Colossoma bidens) with injections of ourimata
comun (Prochilodus cearensis) pituitaries

Injections 1 2 K] 4
Date 18 February 1974| 18 February 1974] 19 February 197419 February 1974
Hour 15,30 h 21.20 h 04.00 h 10.10 h

2 pituitaries 4 pituitaries |6.5 pituitaries | 16 pituitaries
Pituitary solution in 2 cm3 in 2 oa in 2 om3 in 2 cm

Sex|Weight (kg)

DO;oarge d ;:(5) 0.5 cm’ 0.5 ca’ 0.5 cm’ 0.5 o>
fish
Q 11.0 1.0 om3 1.0 cm3 1.0 cm3 1.0 cm3




Figure 1 From top to bottom: Pirapitinga (Mylossoma bidens) and
tambaqui (Colossoma bidens)

e ——————




- 1300f

Avg. weight in grams

13001

12001

1000
900

8oof

700
600
500

3001

1001

&————e Tambaqui
b~ — ——_p Pirapitingn

A Feeding suspended

") 2 [ 1 d [
C 20 40 €0 30 100 120 140 1

Figure 2 Avorzge growtk in
(¥zlomsoza bidsns

o

? 1 T} 1 X 1 1 1 1
0 130 200 220 240 250 280 300 320 340 360 380 40

Hurber of dnys

$bet

of tambaqui {Colossoma bidens) and pirapitinga
ween samples over 405 cay experimental period

]
0 420






