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density and in a high salinity medium.

Abstract

Oreochromis niloticus was subjected to transportation stress to invesigate hepatic glycogen levels and mortality as indices of
stress. Mortalities lasted up to three days after transportation, except in highly aerated samples. Hepatic glycogen levels in trans-
ported fish were significantly lower than in the controls. Stress appeared to be more intense when fish were transported at a high

Introduction

In Nigeria the potential of fish
culture is hampered by a shortage
of fingerlings (Orji et al. 1996).
Mortality is very high during trans-
portation, due to lack of knowledge
about appropriate transportation
and handling techniques.

Transportation of live fish from
the hatchery to the water where
they are to be reared is an extremely
important aspect in the manage-
ment of fish culture (McCraren
1978; Berka 1986). Usually, large
numbers of fish are transported in
a small amount of water. This can
result in considerable deterioration
of water quality, depending on the
time involved. Often fish arrive at
the planting site in poor condition
and mortality occurs (Shreck and
Lorz 1978).

The effects of various stresses in
a number of teleostean fish species
have been studied by several au-
thors. Working on primary and sec-
ondary stress in fish, Madeleine et
al. (1977) observed that endocrine
changes are early consequences of
stress while osmoregulatory dys-
functions are secondary effects. In
their work on man-made stress in
salmonids, Wendt and Saunders
(1973) noted that induced exercise
resulted in reduced concentrations
of muscle glycogen accompanied
by elevated blood lactate levels.
Ejike and Shreck (1980) investi-
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gated the effects of saltwater and
dietary cortisol on handling stress
response in coho salmon and con-
cluded that a 0.6% saline medium
appears to result in moderate han-
dling stress.

This paper reports the effects of
stress on mortality and hepatic gly-
cogen level in fry of Oreochromis
niloticus transported from a produc-
tion center (Panyam Fish Farm in
Plateau State) to an experimental
pond at the Zoology Department of
the University of Jos. The transpor-
tation time involved was one hour
to cover a distance of 70 km.

Materials and Methods

At the production center, O.

niloticus fry of 11.68 cm (% 1.81)
in length were harvested with a cast
net and kept in an acclimation tank
for one week. They were then trans-
ported in four rectangular iron
tanks of 98 x 76 cm each. The in-
side of the tanks was coated with
aluminum paint. Fish were trans-
ported at the following densities:
a) 40 fry/48 liters of water -
(high density)
b) 40 fry/72 liters of water -
(medium density)
c) 40 fry/96 liters of water -
(low density)
Fish were also transported at the
following saline concentrations at
a density of 40 fry/96 liters.

a) 0.6% saline - (356.2 g/72 L)

b) 1.0% saline - (720 g/72 L)

c) 0% saline - (normal pond

water)

Water in the transportation con-
tainers was aerated using commer-
cial-grade oxygen. Dissolved
oxygen (DO) levels in the water was
determined by the Winkler method.

At Jos, the fish were transferred
to a holding basin partitioned into
three so that fish with similar trans-
portation conditions could be
stored in the same compartment.

Examination of fish (6 fry per
treatment) for clinical indices of
stress (mortality and hepatic glyco-
gen levels) were carried out before
and immediately after transport-
ation. Fish were killed and the liver
removed immediately and stored at
20°C until analysis. Hepatic glyco-
gen levels were determined by the
method described by Wedemeyer
and Yasutake (1977) using 100 mg
portions of liver.

Results

There were significant differ-
ences (P<0.05) in the hepatic gly-
cogen concentration of O. niloticus
transported under different densi-
ties (Table 1). The trend in hepatic
glycogen concentration was decli-
ning with increasing saline concen-

tration of the transportation media.

The glycogen level of fish trans-
ported in 1% saline was signifi-
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cantly lower {P<0.05) compared
with the levels in 0% and 0.6% sa-
line concentrations (Table 2).
Mortality was highest in the 0%
saline for three consecutive days
(8.8%, 21.1%, 2.2%) and lowest in
0.6% (3.3%, 7.7%, 1.1%). Hepalic
glycogen levels improved slightly
in aeraled fry transported in saline
media, compared with non-aeraled
samples (Table 3). There was a de-
crease in dissolved oxygen content
of the water with increasing densi-
ties and salinities (Tables 4a and 4b).

Discussion

The resulls obtained from the
physiological indices of stress re-
veal that transportation of O.
niloticus led to decreased hepalic
glycogen. The hepatic glycogen
(fuel molecule) is hydrolyzed by a-
amylase (endoamylase) and b-amy-

lase (exoamylase) and later metabo-
lized in the glycolylic sequence.
Alternatively, it is degraded by gly-
cogen phosphorylase a and b, both
of which are aclivated by adenos-
ine monophosphale (AMP) and
regulale the rate of hepatic glyco-
gen breakdown. The acceleraled
rate of enzymatic hydrolysis of he-
patic glycogen is a result of stress.

The pattern of variation in he-
patic glycogen noted in this experi-
ment is in line with lhe works of
Jurass and Nicolai (1976), Muslafa
(1976) and Ejike and Shreck (1979),
even though these authors worked
on different fish species and under
different environmenlal conditions.
Therefore, it may be said as a gen-
eralization that there is a high level
of depletion of hepatic glycogen in
leleostean fishes under stress and
this is related to increase in energy
demand.

In this investigation the dep-
letion of hepalic glycogen assaci-
ated with increased water salinity
could be an indication thal the fish
might have been subjecled to con-
siderable secondary stress, over and
above the primary stress arising
from transportation and handling.
Moreover, the draslic reduction in
dissolved oxygen content necessi-
tated the use of an aerator. In-
creased depletion of dissolved
oxygen may lead lo anoxia, which
could have accounled for Lhe mor-
lality recorded.

Albaster et al. (1979) investi-
gated the effect of dissolved oxygen
and salinily on the toxicity of am-
monia to smolls of salmon (Salmo
salar) and found that low dissolved
oxygen and high ammonia could
lead to decreased sensitivity of
smolis. Also, at concentrations of
dissolved oxygen close to the air

Table 1. Hepatic glycogen levels in O. niloticus transported under different densities.

Density Mean total length Mean glycogen content
of fish (cm) (mg/100 mg of liver)
Control (fish before transportation) 12.87+£1.2 0.42 :0.03
High density (40 fry/48 liters) 113027 0.11 £ 0.033
Medium density (40 fry/72 liters) 1.20£09 0.19 £ 0.084
Low density (40 fry/96 liters) 11.35+24 0.25 = 0.057

Table 2. Hepatic glycogen levels in Q. niloticus transported in different salt concentrations.

Salt concentrations Mean total length Mean glycogen content
of fish (cm) {mg/100 mg of liver)
Control (fish before transportation) 1217 £1.02 0451003
0% saline 11.70£ 1.76 0.31:0.75
0.6% saline 13.10£0.70 0.33 = 0.031
1% saline 12.90 £ 0.92 0.16 = 0.04

Table 3. Glycogen content (mg) of O. niloticus treated with different saline media, with and without oxygen.

Treatments Mean total length Mean glycogen conient
of fish (cm) (ma/100 mg of liver)
Control (fish before transportation) 1229 £ 0.79 0.48 £ 0.006
0% saline with aeration 12.29 £ 1.40 0.19 £ 0.051
0.6% saline with aeration 1317 1.24 0.20 £ 0.034
1 % saline with aeration 13.03 £ 1.31 0.18 £ 0.036
0% saline without aeration 12.88 £+ 1.83 0.15+0.043
0.6% saline without aeration 13.07 + 1.58 0.19 £ 0.064
% saline without aeraticn 12.20£0.10 0.14 £ 0.053
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Table 4a. Dissolved oxygen content (DO) of water samples from
different densities of fish after transportation.

Treatments Dissolved oxygen content
(MLSIL)
Control (water before transportation) 1099+ 0.29
Low density (40 fry/S6 liters) 4711030
Medium density (40 fry/72 liters) 26410
High density (40 fry/48 liters) 246 +0.133

Table 4b. Dissolved oxygen content (DO) of water samples for
different saline concentrations after transportation of fish.

Treatments Dissolved oxygen content
. (MLSL)
Control (water before transportation) 762079
0% saline 5.38 £ 0.31
0.6% saline 5.15+0.29
1% saline 469+0.16

saturation value, the 24 h median
threshold of unionized ammonia
was 0.15 mg/] in fresh water, while
in 309 sea water it rose to 0.3 mg/l.
The inference is that addition of
limited saline media reduces tox-
icity of ammonia, which is the main
product of fish excretion.
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social benefits of improved agriculture—peace, prosperity, environmental renewal, health and the
alleviation of human suffering. Visit its web page at http://www.futureharvest.org
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