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Effect of Water Temperature on Ammonia Excretion of Juvenile Pacific Cod Gadus macrocephalus
by Sung-Yong Oh*, Heung-Sik Park' and Choong Hwan Noh’ (Marine Living Resources Research Department, Korea
Ocean Research & Development Institute Ansan P.O. Box 29, Seoul 425-600, Korea; 'Center for International Cooperative
Programs, Korea Ocean Research & Development Institute Ansan P.O. Box 29, Seoul 425-600, Korea; 2East Sea Environ-

ment Research Department, Korea Ocean Research & Development Institute, 695-1, Hujung-ri, Jukbyeon-myun, Uljin-gun,
Gyeongbuk 767-813, Korea)

ABSTRACT A study was carried out to examine the effect of water temperature on daily pattern
and rate of total ammonia nitrogen (TAN) excretion in juvenile Pacific cod Gadus macrocephalus {(mean
body weight: 36.5+0.8 g) under fasting and feeding conditions. Fish were acclimated over 10 days
under three different water temperatures (9, 11 and 13°C), and transferred to TAN measuring system
under each water-temperature condition. After 72 hours of starving, fasting TAN excretion was measur-
ed at each temperature. To investigate post-prandial TAN excretion, fish were hand-fed with a com-
mercial diet containing 40.6% crude protein for 7 days, two times daily at 08:00 and 16:00 h. Water
was sampled from both the inlet and outlet of the fish chamber every 2 h over a 24-h period. Both fast-
ing and post-prandial TAN excretion increased with increased water temperatures (p <0.05). Mean
fasting TAN excretion rates at 9, 11 and 13°C were 9.3, 11.0 and 11.9 mg TAN kg fish™' h™", respec-
tively. The value of 9°C was lower than those of 11 and 13°C (p<0.05), but there was no significant
difference between 11°C and 13°C. Mean post-prandial TAN excretion rates at 9, 11 and 13°C were
23.0, 31.6 and 45.4 mg TAN kg fish™" h™', respectively. A peak value of post-prandial TAN excretion
rate occurred after 2 h from each feeding, and the second value is always higher than the first value.
Maximum post-prandial TAN excretion rate occurred after 10 h from the first feeding at 9°C (mean 38.0
mg TAN kg fish™" h™), 11°C (52.9 mg TAN kg fish™* h™") and 13°C (77.5 mg TAN kg fish™" h™"), respec-
tively. The TAN loss for ingested nitrogen at 9°C (43.9%) was lower than those of 11°C (46.4%) and
13°C (48.4%). The overall results indicate that water temperature exhibits a significant effect on the
nitrogen excretion of juvenile Pacific cod.
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Fig. 1. Daily variations of total ammonia nitrogen (TAN) rate of the
fasted Pacific cod Gadus macrocephalus subjected to three different
water temperatures. The dashed bar represents the night period. Values
represent mean = S.E, (n=3).

Table 1. Total ammonia nitrogen (TAN) excretion rate of the fasted
Pacific cod Gadus macrocephalus subjected to three different water
temperatures

Water temperature ("C)
9 11 13
1 &
TAN excretion rate® 303 110404 119404

(mg TAN kg fish"' h™")

*Values (mean+S.E.) with different superscript are significantly different
(p<0.05, n=39).
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Fig. 2. Daily total ammonia nitrogen (TAN) excretion rate of the fast-
ed Pacific cod Gadus macrocephalus subjected to three different water
temperatures. Values (mean+S.E.) with different letter are significant-
ly different (n=3).
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Fig. 3. Daily variations of total ammonia nitrogen (TAN) excretion
rate of Pacific cod Gadus macrocephalus subjected to three different
water temperatures. Fish were fed a diet two times (08:00 and 16:00 h)
a day. The dashed bar represents night period. Values represent mean
+S.E. (n=3).

Table 2. Nitrogen (N) intake rate, total ammonia nitrogen (TAN) excretion and TAN loss rate of Pacific cod Gadus macrocephalus fed a diet two

times a day under three different water temperatures

Temp. Daily intake N rate (n=3) TAN excretion rate (n=39) Daily TAN excretion rate (n=3) TAN loss (n=3)
0 mg N kg fish™! d~'* mg TAN kg fish™! h™'* mg TAN kg fish™ d~'* %*
9 1288.1+47.2* 23.0%+1.17 5643+11.5% 439+0.8°
11 1688.5+75.0° 316x1.6° 784.44+44.5° 46.4+0.7°
13 2316.3+78.1° 454+2.7° 1122.8+53.8° 484+1.1°

*Values (mean +8.E.) with different superscript in same column are significantly different (p < 0.05).
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