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Physiological Responses of Grey Mullet (Mugil cephalus) and
Nile Tilapia (Oreochromis niloticus) by Gradual Change
in Salinity of Rearing Water

Jun Wook Hur and Young Jin Chang
Department of Aquaculture, Pukyong National University, Pusan 608-737, Korea

Physiological responses (cortisol, glucose, GPT, GOT, hematocrit, sodium, chloride,
potassium, total protein and osmolality), growth and survival rates of grey mullet and
Nile tilapia were tested by the gradual salinity changes for 70 days. Three different sizes
of grey mullet, small (MS, 13.311.8 cm), middle (MM, 28.91 3.6 cm) and large (ML, 36.0+
2.0 cm), and three different sizes of tilapia, small (TS, 16.5+1.7 cm), middle (TM, 20.6+
1.8 cm) and large (TL, 27.2+2.7 cm) were used. Salinity of rearing water was increased
5% in every 5 days until it reached at 35%, thereafter the level was decreased 5% in
every 5 days until it reached at 0%.

The cortisol concentrations in all size groups of grey mullet were increased at both full
strength seawater (SW) and freshwater (FW) at the end. The cortisol concentrations of TM
and TL groups were higher in SW than FW (0 and 70 days). In glucose level, there was
no significant difference in MS and ML groups during all experimental periods. However
that in MM group was higher in SW than FW (0 and 70 days). The GOT values of grey
mullet were lower than those of Nile tilapia. The sodium concentrations of grey mullet
in SW were ranged 160~184 mEq/ £, while those of Nile tilapia were over 200 mEq/ £ .
Chloride and potassium concentrations of Nile tilapia were the highest in the SW. No
mortality was observed in MM and ML groups but survival rate of MS group was 76%.
Overall survival rate of Nile tilapia was lower than grey mullet. Survival rate of TS, TM
and TL groups were 79%, 29% and 55%, respectively.
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Fig. 1. Method of gradual salinity changes on

the test of physiological responses of grey mullet
and Nile tilapia.

Table 1. Average body size of grey mullet and Nile tilapia used in the experiments for the test of
physiological responses of these species by gradual salinity changes

Grey mullet

Nile tilapia

Small Middle Large Small Middle Large
Total length (cm) 133118  289+36 36.0+20 16517  206F18 272427
Body weight (g) 206+87 2160+904 4582+711 821+245 7221457 344511164
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Fig. 2. Concentrations of plasma cortisol and
glucose of grey mullet and Nile tilapia reared
under the conditions of gradual salinity changes.
MS: small size grey mullet, MM: middle size
grey mullet, ML: large size grey mullet, TS: small
size Nile tilapia, TM: middle size Nile tilapia,
TL: large size Nile tilapia. Different alphabetic
letters on the bars in a fish size group are
significantly different (P <0.05).
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Table 2. Hematocrit values of grey mullet and Nile tilapia reared under the conditions of gradual

salinity changes

Rearing days

Fish size group

(%) MS MM ML TS ™ TL

0( 0) 28.0+13"  368+20° 335+00™  335+0.0° 33.0+00° 30.5+0.0°
10(10) 223+1.69 28807  302+1.6°  294+09° 283+23"  270+16
20(20) 274+1.9%%  338+21°  318+12%  318+20"® 296+t05°  31.8+23%
30(30) 31.8+22" 328+1.0™  348+04®  31.6+21° 294409  244+13
35(33) 283+13%%  362+22"  354+14®  364+11°  258+35° 253+1.8%
40(30) 2874105  350+18™  372+09°  332+32" 332148 33.0+48°
50(20) 24008 282+-17°  338+12°  338+22° 288+27°  282+28%
60(10) 29.9+13"  295+15°  298+08°  348+24°  353+23° 26.7+1.2%
70( 0) 338+35° 272+1.7 306+12%  346+15°  320+31°  252+20°

Values are meanS.EM.

Values within the same column with different superscripts are significantly different (P<0.05). MS: grey
mullet of small size, MM: grey mullet of middle size, ML: grey mullet of large size, TS: Nile tilapia
of small size, TM: Nile tilapia of middle size, TL: Nile tilapia of large size.

Table 3. Variation of plasma GPT, GOT and total protein of grey mullet and Nile tilapia reared
under the conditions of gradual salinity changes

Items Rearing Fish size group
days(%s) MS MM ML TS ™ TL

0(0) 125%15 6.5+4.5 75+ 55 55+ 15 210+ 40°  7.0% 1.0
GPT  35(33) <2.0° <20 <20 50+ 20 120+ 3.0® 65+ 45
70( 0) <2.0° <20 <20 40+ 20 <2.0° 65+ 25
0(0) 85+ 15 60430 40+ 1.0 280+ 60 485+315 155+ 85
GOT  3533) 79+ 48 85+55 30+ 00 10461314 810+ 90 265+ 75
70( 0)  18.014.0 30+00 155+125  525%265 250+ 20  260+10.0
Total 0(0) 260%10 285+45 375+ 45  335% 15 285+ 55 350+ 2.0
protein  3533) 30.0+1.0° 315+65 450+ 1.0° 265% 55 435+ 35° 230+ 2.0
(mg/ml) 70( 0) 385*15 305+05 525+ 65 480+ 40 475+ 75  42.0+11.0

Values are mean*S.EM.
Values within the same column with different superscripts are significantly different (P <0.05). MS, MM,

ML, TS, TM and TL are same abbreviations as in the Table 2.
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Fig. 3. Concentrations of plasma sodium, chloride
and potassium of grey mullet and Nile tilapia
reared under the conditions of gradual salinity
changes. MS, MM, ML, TS, TM and TL are
same abbreviations as in the Fig. 2. Different
alphabetic letters on the bars in a fish size
group are significantly different (P<0.05).
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Fig. 4. Plasma osmolalities of grey mullet and
Nile tilapia reared under the conditions of
gradual salinity changes. MS, MM, ML, TS, TM
and TL are same abbreviations as in the Fig. 2.
Different alphabetic letters on the bars in a fish
size group are significantly different (P <0.05).
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Table 4. Growth resurts of grey mullet and Nile tilapia reared under the conditions of gradual salinity

changes

Fish size group

MS MM ML TS ™ TL
Total length Initial 13.8+1.8 289+3.6 36.01+2.0 165+1.7 206+1.8 272+27
{cm) Final 145125 334+42 400+27 18.8+3.6 229+34 29.3+29
Body weight Initial 206787 21601904 4582+71.1 8211245 1727+457 3445+1164
(8) Final 2571136 390.1+1423 697.8+1653 12591454 2005+85.7 4279+1229
GRL 9.8 141 111 18.8 93 74
GRW 23.8 80.6 524 59.5 16.2 241
Specific growth rate 017 0.82 0.59 0.34 0.05 011
Specific feeding rate 1.95 1.61 143 1.40 0.79 0.90
Feed conversion rate 85 50.8 413 30.9 11.7 11.7
Condition factor 8.53 10.75 10.91 18.37 16.52 17.55

Values are mean +S.EM.

MS, MM, ML, TS, TM and TL are same abbreviations as in the Table 2.
GRL: growth rate of total length, GRW: growth rate of body weight.
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Fig. 5. Survival rates of grey mullet and Nile
tilapia reared under the conditions of gradual
salinity changes. MS, MM, ML, TS, TM and TL
are same abbreviations as in the Fig. 2.
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