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ABSTRACT

The establishment of evaluation paameters for larvae and juvenile quality assessment is highly desirable. The
experiment evaluated the Stress Resistance Rate (Re) on Hopli as lacerdae |arvae and juveniles. Larvae on the 13",
16", 19", 234 and 26" days of life were subjected to Re ealuation tests. Twenty animals were stoked in one liter
beaker and kept at 27 to 28.5°C. The following treatments were apdied: E3 -3 minutes;, E5 - 5 minutes, E7 - 7
minutes; E10 - 10 minutes and E15 -15 minutes on drying paper. After 24 hours Re was evaluated. It was observed
that Re values showed anincrease from 13" to 19" day in all treatments indicating an increasing resistance related
to larval development. High Re rates were observed during the whale experiment, with the lowest value (P<0.05)
fourd on treatment E10 (67.7% on the 13" day) and B5 (41.25% on the 26" day). It could be conduded that trairao
larvae and juvenile were resistant to the air exposition test on dying paper and expositions higher than seven
minutes were more efficient for Re evaluation of trairao larvae and juveniles subjected to different rearing
condtions.
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INTRODUCTION

Fish farming hes been undertaking a process of
production intensification to med ether a
consumer market growing demand o the needs for
larger quantities with better quality. For these
reasons, many studies were oriented for the
development of suitable and specific technology
for intensive production system. The isdles
regarding the availability of juvenile fish are
rdated mainly to the difficulties found during
larviculture due to the occurrence of high mortality
rates (Puvanendran and Brown 1999 caused by
the use of unsuitable handling or lack of biological
knowledge of the reared species (Basile-Martins,
1984 Fregaddli, 1993.

I Author for correspondence

Juvenile fish production in Brazil is based on the
conventional larviculture system whereby the
larvae are stocked up in previoudy fertilized
outdoor ponds for the production o plankton, the
initial food for fish larvae (Senhorini et al., 1988
Senhorini e al., 1991; Fontes and Senhorini, 1994
Jomori e a., 2003). However, under these
condtions, the animals are frequently subjeded to
stressng factors not only related to the scarce food
which does not meet their nutritional requirement,
but even the necessity of escaping from potential
predators (Senhorini et al., 1991; Faria & a.,
200)). Besides, handing, the transportation from
hatchery to the ponds, as well as the release of the
larvae in the rearing areas, might be taken into
acoount as dressng points. Also, indoor
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larviculture carried on at hatcheries can give rise
to handling stressng situations for the animals.
For instance, inadequate feads (quantity and
quality) (Luz and Zanibon Filho, 200% Luz,
2004), storage density (Kraul et al., 1992 Luz and
Zaniboni Filho, 2002 and the lack of knowledge
about the ideal parameters for water quality
(Sipadba-Tavares and Rocha, 1994, among
others, are aso stresdng factors. As the
intensification o the production systems ocaurs,
appearance of diseases and growth interference
originated from stress handing factors might
eventually become a serious praoblem.

For the above-mentioned reasons, production
efficiency during larviculture may be a great
challenge to both researchers and breeders as an
attempt to increase the availability of healthy
animals aiitable for the subsequent stages of the
rearing cycle. Thus, from the econamical point of
view, an accurate appraisal of animal quality
during their early life stages is very important
(Planas and Cunha, 1999. The sdedion of
individuals, which fit the rearing condtions, can
be a way to dotain more resistant and productive
animal strains. Yet, dealing with commercial
rearing o native fish, studies of physiological
stress are also recommendable, because the stress
responses might vary from one species to another
(Holanda et al., 2000.

Stress can be defined as a @ndition in which the
dynamic balance of the animal is broken as aresult
of actions peformed via intrinsic or extrinsic
stimuli called stressors. In general, responses to
stress can be seen as a thange from anabolism to
catabolism, allowing the use of the energetical
reserves unavailable under normal conditions
(Pickering, 1981).

The correlation o resistance to stress due to
various gresdng factors has been used as a
criterion to evaluate production quality and as a
back up for the results of growth and survival
(Tackaert et al., 1989. Severa resistance stress
tests have been utilized, e.g., exposure to air (Ako
e al., 199%; Benfey and Biron, 200Q Fryer, 1975
Koven et al., 2001 Kraul & a., 1993 Luz and
Portella, 2002 Martins, & al., 2000; Sakakura et
al., 1998, responses to bacteria inoculation (Chair
e a., 199%; Gatesoupe, 1995, and to high
ammonia levels (Mazik et al., 1987).

Trairao is considered a potential species for fish
farming purposes (Neves, 1996 due its capacity of
living in captivity (Andrade & al., 1998; Luz & al.,
200) and aso for its accentuated rusticity

(Gontijo, 1984). However, even with the rise of
information on respiratory physiology (Fernades et
al., 1994 Kalinin ¢ al., 1996 Rantin et al., 1992
and rearing techniques in the laboratory and
captivity (Gontijo, 1984 Luz and Portella, 2002
Luz & al.,, 2001 Luz, 2004, there is no
information about its resistance to stress Thus, the
objective of this work was to evaluate the
resistance to air exposition that usually both larvae
and juvenile fish displayed during initial
development.

MATERIAL AND METHODS

The eperiment was carried on at the Laboratory
of Nutrition of Aquatic Organisms of CAUNESP,
Brazil. Trairao larvae were stocked at the density
of 30-50 larvag/L in a 100 L tank with constant
aeration and continuous water flow. The tanks
were covered with a black plastic to kee the
animals under low luminosity (about 18 Iux).
Water temperature was maintained between 27
and 285°C. In the beginning of exogenous
feeading, eight days post-hatch larvae were sampled
for initial total length measurement. They were fed
daily with Artemia nauplii at 7, 12 and 18 haurs.
During the next 18 days, i.e. until 26 days of life,
the animals were subjeded to stress resistance
tests through the eposition to air on a drying
paper. The tests were held with animals with 13,
16, 19, 23 and 26 days of life. They were carefully
siphored into plastic bucket containers, counted
and separated into 20 ore-liter beakers, kept in a
thermostatic bath system. In each beaker, 20
animals were held fasting for a period o six to
eight hours. After this period, the animals were
captured with a 05 mm mesh size and
immediately put on dying paper (Atencio-Garcia,
2000, making up the foll owing treatments:

E3- 3 minutes on drying paper;

E5- 5 minutes on drying paper;

E7- 7 minutes on drying paper:

E10- 10 minutes on drying paper;

E15 15 minutes on dying paper (treatment dore
with the 26-days-old- animals only, because of the
high wvalues found in the previous tests of 10
minutes).

Every experimental day had four repetitions in
eadh treatment. At the end o each stressng period
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the animals used in the stresstest were returned to
the same beakers with new water and aeration. The
animals that were found attached to the drying
paper were carefully detached with the help of a
paintbrush to avoid possible wounding. At the end
of 24 hours, the survival was determined and this
parameter was considered the stressresistance rate
(Re %). In each evaluation period, 30 animals
were sampled from the rearing tank for
measurement.

Stressresistance results were analyzed considering
a completely randomized design following a
subdivision scheme. The five main treatments
were the time of air exposition onthe drying paper
(3, 5 7, 10 and 15 minutes) and the secondary
treatments were animals' age when resistance was
evaluated (13, 16, 19, 23 and 26 days of life), with
four replicates. Stress resistance rates (%) were
arcsine transformed. Statistical analyses (Variance
Analysis and average comparisons by Tukey test)
were dore with Statistical Analysis System (SAS
Ingtitute Inc., version 6.12, 1999.

RESULT S

On the first test done (13-day old larvae), higher
and lower Re values were observed on treatments
E3 and E10, respectively (Table 1). At the 16" day,
the animals sibjeded to stress for three and five
minutes (E3 and E5) presented higher Re (P<0.05)
than those subjeded to treatments E7 and E10. On
the subsequent evaluation (19" day), stress
resistance rates were very high for al treatments
(above 96%), with no significant differences
(P>0.05) among them. However, this trend was
not maintained, and at the 23“ day the average
value for Re found for the smallest stress
exposition (E3) was dgnificantly higher (P<0.05)
than that obtained for the greatest exposition

(E10). Treatments E5 and E7 presented
intermediate results. On the last evaluation (26
days), there were no significant differences
(P>0.05) beatween treatments E3 and E5, but the
animals on treatment E10 presented lower values
(P<0.05) than those previously mentioned. The
lowest resistance rates to stress were observed in
treatment E15 (P<0.05).

During the whole eperiment, Re values between
treatments E3 and E5 were always smilar and
above 87%, indicating that the 5-minute treatment
on dying paper could be too short to evaluate
stress resistance for these animals. Re values
began to show differences from treatment E7,
which can be considered the minimum stresstime
to be used for trairao larvae and juveniles to deted
differences on the general state, under different
management conditions. A 10 minute eposition
would be better for trairao larvae and juvenile
testing when general state differences under
diverse rearing condtions need to be
discriminated, since differences between this
treatment and all others were observed throughout
the period studied.

In general, it was obsarved that the animals
exhibited an increase on stressresistance from 13"
to 19" day of life (Table 1). However, at 23° and
26" day there was a slight deaesse on Re
probably related to the occurrence of cannibalism
among the animals and, also, due to greater size
heterogeneity, which was detected both visually in
the fish tanks as well as from the measurements
(Table2).

Observations dore after the stress tests indicated
that the animals presented loss of hydrostatic
equilibrium during the first minutes after returning
to the beakers and complete recovery between four
and eight hours after the test. Animals that did not
recover after this period did not survive.

Table 1- Average values (+SE) of StressResistance Rates (%) observed for Hoplias lacerdae larvae and juveniles
exposed to different periods on drying paper, at different ages.

Treatment 13daysold 16daysold 19daysold 23daysold 26daysold
E3 962+7,5" 2 1000" @ 1000" @ 93,7+4,8" 2 97,5+5,0" @
E5 92542 9\B ® 96,2+4,8"8 2 97,542,982 87,542,095 ® 987+2,5" 2
E7 76,3+13,7° ™ 87,5+2,9"8 P 96,3+4,7" 2 90,0+7,14 ® 89,3+13 5" ®
E10 677+7,85°¢ 77,5+6,55 P 97,5+50" 2 78,7+4,85° 70,7+9,95®
E15 - - - - 41,2+13,1°

Means foll owed by the same ktter (capital onthehorizontal and smdl on the vertical) did not differ by Tukey test (P>0.05).
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Table 2 - Average values of length and weight (+SE) observed for Hoplias lacerdae larvae and juvenil es during the

first 26 days of life

Daysdf life Length (mm) Weight (mg)
8 9,58+ 0,39 833+0,35
13 1010+ 0,77 9,33+0,25
16 1181+0,81 1545+15
19 1217+ 0,95 1920+ 1,80
23 1281+ 1,80 2328+ 3,50
26 1388+ 2,10 3380+ 8,50
DISCUSSON this research indicated that perhaps the test was

Fishes in their initial life stages are more sensitive
to stress than adults (Bonga, 1997). However, the
animals were extremely resistant to the tests used
in this study, indicating tat larvae and juvenil es of
this gecies were not too sensitive to air
exposition.

The trairao specimens presented high Re values in
comparison to those found in yellowtail, Seriola
guingueradiata, subjeded to a sudy onvitamin C
effed (Sakakura et al., 1998. These authors ran
an air exposition test for four minutes, after 20
days of feeading, and dbserved survival during the
subsequent two hours. An improvement in stress
resistance was observed on animals fed diet with
increased vitamin C, but survival levels varied
from 30to 40%.

High survival levels, similar to those found in this
study, were found in a stressresistance study with
Mugil cephdus larvae in relation to feading
(Artemia, rotifers, and enriched Artemia), testing
an animal stressexposition for 15 seconds, after 20
days of feading treatment (Ako et al., 1994. The
authors found a feading treatment eff ect, since the
larvae that received enriched neuplii presented
greater survival on the stress resistance test,
varying from 953 to 987%, while those that
received non enriched rauplii diet presented Re of
only 27%. However, in these two studies
(Sakakura et al., 1998 Ako et a., 1994, the air
exposition test was less drastic than the one dore
in the present study, where specimens of Hoplias
lacerdae were also subjeded to surface drying
condtion and loss of protection mucus due to the
contact with the drying paper. In a previous
experiment where the dfea of water salinization
was gudied for initial rearing o trairao larvae fed
with Artemia nauplii, 100% Re was found after 15
days of treatment, in all treatments (zero to 4%o
salinity) in a threeminute test in dying paper
(Luz and Portella, 2002. However, the results of

insufficient to deted possble Re differences.
Traira Hoplias malabaricus, a fish beonging to
same family and genus of trairao, is very resistant
to low levels of water dissolved axygen. During
the hypoxia period, a decrease in glucose in the
tissies was observed, suggesting metabadlical
adaptations as a stress response (Moraes & al.,
1996. This fish presents, for its urvival under
stress conditions, the strategy of reducing the
metabdlic activity to reduce oxygen demand. This
resistance of fish to low oxygen levels in the water
can also be related to the large glycogen deposits
in muscle tissue and the ability that Hoplias
species present for anaerobic  metabolism
(Driedzic et al., 1978.

In a study about Hoplias malabaricus and Hoplias
lacerdae response to hypoxia (Kalinin & al.,
1996, an increase in gill ventilation and
respiration frequency was observed in both
species. Trairao is a species that presents goad
response on gill ventilation and respiratory
frequency under hypoxia (Fernandes & al., 1994
Rantin & al., 1992. These studies could be
important to explain the fact that trairao larvae and
juveniles were resistant to long periods of air
exposition. In this perspective, detailed studies
about respiratory frequency, gill ventilation, as
well the dfects of stresson animals’ physiological
condtions should be dore to explain the high rates
of StressResistance observed.

In general, an improvement in Re was observed
with animal development. However, in the 10-
minute eposition treatment, there was a reduction
on Re rates beginning on day 23, when
cannibalism and animal size heterogeneity were
deteded in the rearing tanks, common facts in
carnivore fish rearing. Cannibalism during trairao
larviculture was reported by Luz (2004, aswell as
by Luz and Portela (2002. Saocia factors,
competition for space or feed (Bonga, 1997 and
social dominance stablishment among the animals
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(Carneiro and Urbinati, 1999 are factors that
condtion heterogeneous growth and, therefore,
should be considered on stress related studies.
However, less drastic tests (expositions below 7
minutes) were not discriminating.

Animal recovery time in this gudy varied from
four to eight hours. In aprevious study with trairao
larvae (Luz and Portdla, 2002, some of the
animals were not completely recovered after two
hours. This fact could be explained by the present
study, where the animals nealed a higher period
for complete recovery. When fishes are exposed to
mild stresdng factors, a period o six hours is
sufficient for animal recovery (Moraes e al.,
1990. This time was smilar to that found for
trairao larvae and juvenile for all treatments and
different life stages. For trairao larvae and
juveniles, 24 hours could be considered an
adequate time to confirm stress response of
animals subjected to air exposition on dying
paper.

In summary, trairao larvae and juveniles presented
high resistance to the stress applied, with high Re
values, when exposed to treatments of three and
five minutes on dying paper. Therefore,
exposition times higher than seven minutes could
be more adequate to evaluate Re of trairao under
different rearing conditions.
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RESUMO

O estabelecimento de pardmetros para avaliagéo
da qualidade de larvas e juvenis produzidos
intensivamente é altamente desgavel. Nesse
sentido, 0 experimento teve o dbjetivo de avaliar a
Taxa de Resisténcia a Estresse (Re) em larvas e
juvenis de trairdo. Larvas foram submetidas a
testes paraa avaliagcdo da Reno 13°, 16°, 19°, 23°
e 26° dia de vida. Vinte animais foram separadaos
em bégueres de um litro e mantidos em
temperatura etre 27 e 285°C. Em seguida
realizaram-se 0s seguintes tratamentos: E3. 3
minutos; E5. 5 minutos; E7. 7 minutos; E10. 10

minutos e E15. 15 minutos obre o papd secante.
Apés 24 haras foi verificada a Re. Observou-se
gue a Re apresentou um aumento nos valores do
13° a0 19° dia em todos os tratamentos. Foram
observadas elevadas Re durante todo o trabalho,
sendo s menores valores (P<0,05) encontrados
para E10 (67,7% no 13° dia) e para E15 (41,25%
no 26° dia). Concluiu-se que larvas e juvenis de
trairdo sdo resistentes a exposicdo ao ar sobre
pape secante e que &posicdo superior a sete
minutos é mais adequada para avaliacdo da Re de
larvas e juvenis de trairdo submetidos a diferentes
cond¢oes de cultivo.
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