Boletim do Instituto de Pesca, Sao Paulo, 27 (1): 21 - 28, 2001

EMBRYONIC AND LARVAL DEVELOPMENT OF THE “PIABANHA”, Brycon insignis
STEINDACHNER, 1876 (PISCES, CHARACIDAE)

[Desenvolvimento embrionario e larval da piabafrgcon insignisSteindachner, 1876 (Pisces, Characidae)]

Elaine Fender de ANDRADE-TALMELLI %3 Emico Tahira KAVAMOTO 2, Elizabeth ROMAGOSA!, Nelsy FENERICH-
VERANI 2

! Pesquisador Cientifico, Centro de Pesquisa em Reproducéo e Larvicultura, Instituto de Pesca, SP
2 Professor Doutor do Departamento de Hidrobiologiaz Universidade Federal de Sao Carlos, SP
3 Endereco/Address : Av. Francisco Matarazzo, 455, Agua Branca, S&o Paulo — Brasil CEP 05001-900

e-mail: etalmelli@ig.com.br

ABSTRACT

This study presents preliminary observations on the embryonic and larval development until alevine
stage of the “piabanhaBrycon insignis This is an indigenous and endemic species from Paraiba

do Sul Basin, Brazil. The eggs were obtained after reproductive induction utilizing breeders kept in
captivity, at “Estacdo Experimental de Paraibuna, S&o Paulo”, which belongs to CESP (Companhia
Energética de Sao Paulo), during the period of January-February/96. Soon after artificial fertilization,
the eggs were kept in incubators under constant temperature (2§.5amples were taken every

10 minutes duringhe first 3 hours, and after that, every 20 minutes, until hatching have occurred.
After hatching, daily, observations took place until the attainment of the fingerling stage. The eggs
presented coloration varying from dark to brownish green, rigid chorion and large perivitelline space.
They were spherical, demersal, non-adhesive, and showed high hydration degree and their diameter
varied from 3,750 to 4,100 mm. The stages of embryonic development observed and described began
with cleavage, followed by morula, blastula, gastrula, neurula until hatching of non-pigmented lar-
vae, which displayed total average length of 6.0 mm = 0.22, 14 hours after fertilization. On the second
day of life, the larvae displayed total average length of 8.0 mm + 0.21, pectoral fins already formed,
open mouth and intense cannibalism. On the fifth day of life, all fins were formed and the individuals
were very similar to adult. On the ".8ay of life, the alevine presented total length of 3.4 cm £+ 0.39.
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RESUMO

O presente trabalho apresenta observagdes preliminares sobre o desenvolvimento embrionario e
larval da piabanh&rycon insignisaté a fase de alevinoryon insignisé uma espécie nativa e
endémica da bacia do Rio Paraiba do Sul, Brasil. Durante os meses de janeiro-fevereiro/96, os ovos
foram obtidos através de reproducdo induzida, utilizando-se reprodutores mantidos em cativeiro, na
Estacdo Experimental de Paraibuna, pertencente & CESP (Companhia Energética de S&o Paulo). Logo
apos a fertilizagéo, os ovos foram mantidos em incubadoras sob temperatura constant€j26 + 1
Amostras foram retiradas a cada 10 minutos durante as trésnpsmaias e, depois, a cada 20 minutos,

até a eclosdo das larvas. ApoOs a eclosdo as observacdes foram feitas diariamente até a fase de
alevino. Os ovos sédo esféricos e ndo adesivos, apresentando coloracdo variando do verde escuro ao
verde acastanhado, cérion rigido, grande espaco perivitelinico, elevado grau de hidratacao e didmetro
variando entre 3750 e 4100 mm. As fases do desenvolvimento embrionario observadas tiveram inicio
com a clivagem seguida pela morula, blastula, gastrula e néurula até a ecloséo de uma larva
despigmentada, medindo em média 6,0 mm + 0,22 de comprimento total, 14 horas apoés a fertilizagéo.
No segundo dia de vida, a larva apresentava, em média, 8,0 mm + 0,21 de comprimento total, nadadeiras
peitorais formadas, boca aberta e intenso canibalismo? ta Be vida, todas as nadadeiras estavam
formadas e o individuo se assemelhava ao adulto. Rdia5e vida, os alevinos apresentavam
comprimento total médio de 3,4 cm = 0,39.

Palavras-chave desenvolvimento embrionério, desenvolvimento laBaicon insignisBrasil
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Introduction During the first three hours, egg samples were
taken from the incubators at 10 minutes intervals and
Species oBrycongenus have been the subjectfurther on, at 20 minutes intervals until the larvae
of interest in several research centers in Brazil, behatched. The samples were collected in Petri dishes,
cause they present fast growth and good resistanaghere they were examined under stereoscopic mi-
to handling and accept well artificial fooddwkes croscope, equipped with a micrometer in the eye-
SENHORINI; SOARES, 1995). piece and micro-photographic camera. Initially, the
“Piabanha”,Brycon insignisis a teleost species eggs were measured, and, finally, alterations which
which belongs to Characidae family, Bryconinae sub-occurred since the first cell division until the larvae
family, being indigenous and endemic from Paraibzhatching, were described. During 24 hours, egg and
do Sul River, Paraiba Valley region, Sao Paulo, Bratarvae development was continuously examined and
zil (FowLER, 1950). In the fifties, it was the 4th most the most important alterations were micro-photo-
captured species in commercial fishing, therefore disgraphed. A total of 200 eggs, 200 larvae and 50 alevins
playing an important role in the region’s economywere measured. After hatching, the observations
(MacHaDo and Asrey, 1952). Currently, due to alter- were made, daily, until the larvae reached alevin
ations in the natural environment caused by pollutionstage, that is, 15 days of age. The larvae remained in
deforesting, and dam construction in the Paraiba Rivethe incubators for 5 days. After mouth opening,
the number the species has been reduced and so, thegwly-hatched larvae of “curimbataPiochilodus
were considered practically extinct for fishing purposesscrofg were offered as food. After the 5th day of
Some aspects about induced reproducti@mafon  life they were taken to a 200%mond, which had
insignishave been reported byr&roI; FARIA; SanTos  been previously prepared with Rotifera, Cladocera
(1993) and &.capo et al (1997). However, research and Copepoda and enriched with “curimbata” larvae.
with respect to biological behavior in captivity are
still not completely developedherefore, this research Results and Discussion
aims to study the initial developmen8rf/con insignis
obtained in laboratory throudgiormonal induction and In Brycon insignisduring embryonic and larval
average lasting period of larval and embryonic andlevelopment, until alevin stage, it was verified the
larval stages, until the 15th day of life. sequence of events described in Table 1, divided in
three stages: embryonic; larval and alevin.
Material and Methods After fertilization followed by hydration, the di-
ameter varied between 3,750 and 4,100 um. Authors,
The experiment was conducted at “Secdo desuch as BrnarpiNo et al (1993) and Bvacosa et
Hidrobiologia e Aquicultura, Estacdo Experimental al. (1995), also observed high hydrationBrycon
de Paraibuna”, Brazil, which belongs to CESPcephaluseggs. &ro et al (1997) verified that hy-
(Companhia Energética de Séo Paulo), during thdration ofBrycon lundiiovules promotes significant
period of January-February/96. The breeders utilizedncrease in the diameter after fertilization.
were kept in 600 Aponds, in a density of 1 fishfm It seems to be a characteristic of the genus the
and fed with balanced diet containing 35% crude proeccurrence of free and demersal eggs, with variation
tein, twice a day. A total of 125 fishes, being 75 fe-of the color among the various shades of green
males and 50 males, were used. The females pr¢Bryconcephalus:Romacosa et al, 1995;Brycon
senting swollen abdomen and red genital papilla, antundii: Sato et al., 1997 and Brycon cf
males liberating a white milky semen with spermerythopterus:Eckmann, 1984, and even gray
motility equal to or higher than 80% were submitted(Brycon cf reinhardti). After fertilization Brycon
to induced reproduction by means of hormone injecinsignis eggs are spherical, well hydrated, non-ad-
tions (hCG — human chorionic gonadotropin and crudénesive and present large perivitelline space. These
carp pituitary extract). The eggs were obtained bycharacteristics are similar to those described for
extrusion and dry fertilization was carried out. SoonBryconcf. erythropterugEckmann, 1984);Brycon
after hydration, the eggs were transferred to 250 lcephalus(Lores SeNHORINI; SoAREs, 1995); and
conic fiberglass incubators, with constant water reBrycon lundii (Sato et al, 1997). A large perivi-
newal and flow rates of 50/min, and 26 + 4C telline space was described for some pelagic species
temperatureEach incubator received 100 eggs/ L (LAkE, 1967; Mxtsuura, 1972; Bion, 1975). These
(eggs of a unique female in a 250 L incubator). authors believe that the large perivitelline space works
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as a protection for the embryo against environmentabryonic development. On the other handpiks
damage and contributes to higher survival in loticSEnHoRINI, SoarRES(1995) observed the presence of a
environments. We believe that the same happens farge drop of fat during embryonic development of
the eggs oBrycon insignis Brycon cephalus

According to lake (1967), important ecological Moraesand SHuBarT (1955) and @Gooy (1975)
information originated from the knowledge of fresh- reported thaSalminus maxillosueggs, during em-
water fish morphogenesis and ontogeny. The sebryonic development, maintained the intensive green
guence of events that occur during embryonic develeolor observed since fertilization. According tores
opment inBrycon insigniseggs, generally follows SenHorini Soares (1995), other species such as
that of other fish species (Bov, 1975; GDINHO; Prochilodusscrofa and Leporinus spwhich have

FeneEricH, NARAHARA, 1978; Rejo and MARTINEZ green eggs, soon after fertilization lose this color. As
1983; GisPaR, 1984; Wssac Matkovic; MAGGESE for Brycon insigniseggs, the dark or brownish green
1985; LoPEs SENHORINI; SOARES, 1995). remained until the yolk sac had been entirely

In Brycon insigniseggs, the presence of fat drops reabsorved by the larvae. Similar observation was
was never observed along the entire period of emreported forBrycon cephalugggs, in which the

Table 1.Development stages of piabanBaycon insignis

Stage Phase Time after Description
fertization
40 min -egg after the insemination (Figure 1A)
Cleavage - formation of perivitelline space, rigid chorion
- cleavage stages followed, with successive cell divisions of
2h 2,4, 8, 16, 32 blastomeres (Figures 1B, 1C and 1D)
Morula 2 h 30 min - morula phase (Figure 1E)

- multi-cellular layer expanding over the yolk surface,
beginning with 1/3 epibolic followed by 2/3 (Figure 2A),

Gastrula 4h until the closing of the blastopore forming the germination
ring (end of gastrulation) (Figure 2B).
Neurula 7h - yolk acquires elongated shape showing the embryo shape
Embryonic (Figure 2C)

- differentiation between head and tail (Figure 2D)
8h 30min — 9h 30min - visualization of the first somites
- appearance of the first optical vesicle (Figure 2E)

Embryo - reduction the yolk sac and the tail begins to separate
10-12 h (Figure 2E)
- first tail movements, heartbeats with visible blood
circulation, although blood is colorless (Figure 2E)

13h - softening of chorion and accelerated embryo movements
(Figure 2E)

Hatching — non-pigmented body, draft of eye globe and
14 h cephalic mass, first swimming movements, average total

length of 6.0 mnx 0.22 (Figure 2F)

- larvae present pigmented eyes, traces of mouth and

18 h digestive tract; yolk keeps greenish color (Figure 3 A)
- quick reduction of yolk sac, presence of embryonic fin and
24 h horizontal swimming movements
Larval Larvae - partially pigmented body, pectoral fins, traces of yolk sac,
38h mouth opening, presence of tiny teeth in the maxillary and
mandible; beginning of exogenous feeding (cannibalism)
(Figure 3 C)
94 h - totally pigmented body, similar to adult, total length of 1.2
Alevin cmz+ 0.24, formed fins, presence of scales and silver
pigmentation (Figure 3 C)
15 days - total length of 3.4 cm 0.39 (Figure 3D)
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olive-greencolor was kept until the embryo was mesopotamicuand Colossoma macropomurthat
formed (LorPEs SENHORINI; SOARES 1995). larvae hatching occurred from 12 to 14 hours after
It is known that environmental factors act uponfertilization, at 28 to 30C average temperature, but
the embryonic development. Corroborates this;K when water temperature was changed to 23226
SHEHADEH; NasH (1973) reported that water tempera- the embryonic development period lasted 16-18 hours.
ture and turbulence are important during egg incubaThe same authors observed that s&t@B@&verage
tion. TResoand MarTINEZ (1983) observed that tem- temperature, the embryonidevelopment of
perature can speed up or slow down larvae hatctBrycon cephalusggs lasted 10 hourand 30
ing. brnsTonand MeirA (1996) reported that for tropi- minutes. FoBrycon insignis larvae hatched in 14
cal fishes there is a direct correlation between watenours, at 26 +%C average temperature. Similar re-
temperature and duration of the embryonic periodsults were obtained by 1®ro (1988) forBrycon
Eckmann (1984), when following embryonic develop- moorei sunesisTherefore, it is possible to conclude
ment ofBryconcf erythropterusreported that hatching that for species oBrycon genus the time needed
occurred approximately 16 howafer fertilization, at ~ for larvae hatching is shorter when compared to those
26°C temperature. dres SenHORING SoARES(1995)  of other tropical species, and this might indicate an
report, that for tropical species, suchRiaractus advantage in the production process.

Figure 1. 1A — Egg ofBrycon insignis 40 minutes after fertilization (4.6 x); 1B, 1C and 1D — cleavage stage, 2, 4, 8, 16
and 32 blastomeres (3.6x) and 1E — morula phase (3.6x)
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Figure 2. 2A — Egg oBrycon insignishowing multi-cellular layer expanding over the yolk surface (3.6 x); 2B — closing
of the blastopore, germination ring (3.6 x); 2C —neurula phase (3.6x); 2D —embryo shape (4.6 x); 2E — yolk sac reduction
and the tail begins to separate (4.6 x) 2F — just-hatched larvae with non pigmented body (4.6 x)

- |

The larvae oBrycon insignishatch when they by the 15th day, they presented 3.4 cm + 0.39 average
have approximately 6.0 mm £ 0.22 total length, intotal length. The survival rate fBirycon insignisvas
agreement with data obtained bygkiiann (1984),  low (£ 2%), similar to that mentioned bySapo et al
that observed 5.0 to 6.0 mm total length newly(1997).
hatched larvae oBryconcf. erythropterus It is known that there is much to be learned in

After hatching,Brycon insignidarvae absorbed larviculture, mainly for species with this kind of feed-
the yolk sac quickly, and approximately 40 hours lateling behavior. As it has been said previously, dam con-
(2nd day of life) they had the mouth opened and exstruction in the Paraiba River together with other fac-
hibited intense cannibalism. Similar results were ob+ors caused changes in the aquatic environment,
served for other species with carnivore habit duringwhich by its turn reduced markedly the number of
at least one period in their lives, suchSsminus Brycon insignis This species presents reproduc-
maxillosus(Goboy, 1975);Brycon orbignyanus tive migration during certain period of the year, spawn-
(BeLmonT, 1994)Brycon cephaluflLorPEs SENHORINI; ing completely during this period, producing free eggs
SoAres 1995) andBrycon lundii(Sato et al, 1997). which hatch quickly and are not assisted by the par-

By their 5th free life dayBrycon insignigpresented ents. Thus, fish species that complete their life cycle
1.2 cm £ 0.24 average total length, similar to adults, anth stable environments, present better capacity to
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Figure 3. 3A — Larval ofBrycon insighishowing pigmented eyes and traces of mouth and digestive tract (4.6 x); 3B —
larval present pectoral fins; mouth opening and intense cannibalism; — alevine present totally pigmented body, similar to
adult, total length of 1.2 £ 0.24 cm; 3D — juvenile present 3.4 £ 0.19 cm average total length
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adapt to conditions imposed by the transformatiorsimilar to the adults. On the 15th day of life, they
of the environment. The requirements of habitatgpresented an average total length of 3.4 cm + 0.39.
for spawning, together with other characteristics

of the species biological behavior, should be con-Acknowledgements
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