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Physiological Studies on Adaptation of Tilapia(Oreochromis niloticus)
in the Various Salinities
1. Endocrine Changes
Yoon, Jong-Man, Kap-Min Cho*, and Hong-Yang Park

Animal Science, Kon-Kuk University
SUMMARY

This study was taken to examine external changes, behavioural changes, and endocrine
changes such as estradiol-178, progesterone, T, and T; of female Oreochromis niloticus living in 0
%, 10%, 20%, and 30%, salt concentrations, respectively.

The results obtained in these experiments were summarized as follows.

In seawater challenge test, any fish didn’t die in each group such as 10%, 20%, and 30%. When
fish were adapted from 0%, to 10%, 20% and 30%, external body color of fish changed from
dark-striped to light-grey color. At the same time, thyroxine and triiodothyronine concentrations
significantly (P <0.05) increased, and then were at the highest level in 30 salinity. When fish
were adapted from 0%, to 10%, feed intake of fish started from the fourth day.

From 0% to 10%, 20% and 30%, estradiol-178 levels were increased gradually. When fish was
adapted from 0% to 10%, 20% and 30%,. the levels of each progesterone didn’t show significant
change, and especially showed the lowest peak in 20%. The greatest thyroxine activity(T,) was
observed in 30%. The levels of triiodothyronine(T;) significantly changed in all salinities, and its
level was at the highest peak in 30%, salinity.

Correlation coefficients between serum progesterone and triiodothyronine in 10%, and 30%
were +0.677 and -+0.843, respectively. Correlation coefficient of serum thyroxine(T,) and
triiodothyronine(T;) individuals in 10% was -0.640. Correlation coefficients of serum
triiodothyronine(T;) and other 2 kinds of serum hormones such as estradiol-178, and progester-
one individuals in 30% were +0.768, and +0.843, respectively.

(Key Word : Tilapia(Oreochromis niloticus), external changes, behavioural changes, endocrine

changes, correlation coefficients)
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Table 1. Fish characteristics and environmental conditions of Oreochromis niloticus at time of

transfer
Fish characteristics Environmental conditions
Date of Type of B Age B.W —”I‘HITI Seawater D.O salinity
transfer transfer (year) Average Average temperature pH  (ppm) (%)
(g) (mm) (c)

1.0 1122x25 241 23~25 7.2 6.5 0
18 /June /1989 direct 1.0 1289+4.8 245 23~25 7.2 6.3 10
03 /July /1989 progressive 1.0 1326 +3.9 243 23~26 7.0 6.4 20
17 /July /1989 progressive 1.0 115.2+23 252 24~26 7.0 6.2 30

Table 2. The osmolality of serum, mortality and growth rate of Oreochromis niloticus at time of

transfer
Date of Type of Osmolality Mortality Growth rate Salinity
transfer transfer {mOsmol) (%)
328.4 +16.40 0 - 0
18 /June /1989 direct 325.8 + 3.000 0 - 10
03 /July /1989 progressive 354.0 + 16.17 0 - 20
17 /July /1989 progressive 336.7 £ 5.700 0 1.5* 30
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Table 3. Serum hormones levels(mean + S.E., S.D) of Oreochromis niloticus from 0%, to 30%, sal-

inity.
0% 20%o 30%,
mean + S.D mean + S.D mean + S.D mean + S.D
S.E S.E S.E S.E
Estradiol-178 489.100 + 46.47¢ 1382.080 + 146.0°  1764.520 £ 90.22°  1918.020 * 38.63°
(pg /ml) 20.78 65.29 40.35 17.27
Progesterone 0.714 + 0.274* 0.484 + 0.141%* 0.296 + 0.117° 0.614 £ 0.247*
(ng /ml) 0.123 0.063 0.052 0.111
Thyroxine 0.720 % 0.062 0.508 + 0.054° 0.876 + 0.164™ 1.102 + 0.485
(g /100ml) 0.028 0.024 0.074 0.217
Triiodothyronine 0.516 + 0.215° 0.882 + 0.121%* 0.940 £ 0.302* 0.638 + 0.116>
(ng /ml) 0.096 0.054 0.135 0.052

a-d : Values with different superscript are significantly different, P<0.05

ng /ml, 0.882ng/ml, 0.940ng /ml, 0.638ng /ml
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Table 4. Correlation coefficients between serum hormone concentration of Oreochromis niloticus

in 0%, sallmty from June to August

X
 Estradiol 178 (X)) I
(pg /ml)
Progesterone (Xs)
(ng /ml)
Thyroxine (X3)
(zg /100ml)
Triiodothyronine (Xy)
(ng /ml)

= :P<0.001, *: P<0.01, *: P<0.05

X, X, X
—0.980" 0.313 0454
1 0,263 0.500
I 0.676*
1
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Table 5. Correlation coefficients between serum hormone concentration of Oreochromis niloticus

in 10%, salinity from June to August.

X, X

Estradiol-178 (X)) 1 0.447

(pg /ml)
Progesterone (X,) i
(ng /ml)
Thyroxine (X3

(1 /100ml)
Triiodothyronine (X0

(ng /ml)

= . P<0.001, =:P<0.01, *: P<0.05

X5 X4
0587 —0253
0.147 0.677*
1 0.640*
i

Table 6. Correlation coefficients between serum hormone concentration of Oreochromis niloticus

in 20%, salinity from June to August.

X, X, X3 X,

Estradiol-178 (X)) I —0.337 —0.924* 0.422
(pg /ml)

Progesterone (Xs) I -0.043 0.120
(ng /ml)

Thyroxine (X3 1 —0.445
(zg /100ml)

Triiodothyronine (Xy) 1
(ng /ml)

= P<0.01, *: P<0.05

Table 7. Correlation coefficients between serum hormone concentration of Oreochromis niloticus

in 30%, salinity from June to August.

X, Xz X; X4
N Estradiol-178 (Xy) 1 0.463 0.659* 0.768* o

{pg /ml)

Progesterone (X3) I 0.162 0.843*
(ng /ml)

Thyroxine (X3) I 0.282
(g /100ml)

Triiodothyronine (X 1
(ng /ml)

= P<0.001, = : P<0.01, *: P<0.05
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