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ABSTRACT: The main objective of this investigation was to examine oxygen consumption and ammonia excretion within
cultured catfish, Silurus asotus (22.9 + 0.9 cm, 100.7 + 11.7 g n= 30) by noise and vibration stress in aquaculture farm. The
vibration of 48, 58 and 68 dB (V) and noise of 77.6 + 1.8 dB (A) from an electric vibrator was turned on for 15 minutes during
each hour each day(0800-1800) for 11 days experimental period. The oxygen consumption (OC) of 5. asotus the beginning of
the experiment (0 day) in 58 dB group after 1, 5, 9 and 11 days was decreased 21.8, 30.2, 36.0 and 53.2%, respectively. In 68
group after 1, 7 and 11 days was decreased 22.7, 35.1 and 57.7%, respectively. The OC decreased exponentially and the
relationship between them was expressed as OC = 0.374D + 90.762 (r*= 0.048) at 48 dB, OC =-3.581D + 89.520 (**=0.831) at
58 dB and OC =-4.109D + 90.907 (r* = 0.884) at 68 dB. Ammonia excretion (AE) of the beginning of the experiment in 48, 58
and 68 groups after 1 day was increased by 34.8, 51.8 and 63.2%, respectively, but it was decreased significantly from 3 to 11
days. The AE increased exponentially and the relationship between them was expressed as AE =-1.646D + 115.915 (= 0.265)
at 48 dB, AE =-8.230D + 122.132 ("= 0.750) at 58 dB and AE = -7.086D + 123.690 (r*= 0.614) at 68 dB.
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EHMER 229+ 09 cm (£ 8D, n=30), BHMEE 1007 £ 1.7 g (£ SD, n=30) O[}ICt s X=2 E Mixfet TS7I1E
0l25104 48 58 2! 68 dB (V)0 [, ofie] AS2 776 £ 18 dB (A) =V 2 FUCH TS EIRIHZ 0I25104 Z:2H08:00-18:00)01
168 7H0=Z 127t AI&0l0] AEHAS TI6ICE Of|7 (9] AtAAE|E #5h= 58 dB (V) 280N TS =1, 5, 9 2 112mHof|
217+ 218, 30,2, 36.0 L 532% ZASH= 7102 LIERATE 68 dB (V) Z20IM= 1, 7, 2 UMl 242t 227, 351 2! 57.7%
ZIABIGICE 48 58 2 68 dB 120i|M X X2 ZATUAMD)0|| [ AL 22t ZIMAIO 2 0C=0,374D + 90.762 (* = 0,048),
OC = —3581D + 89,520 (¥ = 0.831) L OC = —4,109D + 90,907 (r* = 0,884)0|QIC} UTL|O} BHAIZES 48 58 L 68 dB (V)
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| 7|, Silurus asotus—= 555+ © 2 W) 7] & (Siluri-
formes) 2] W] 7] 7} (Siluridae)of| &38l= 202 2L}
2ho] A 5P W Y&, T HIES S ROMAo Ee
Aol def Faxgteh E3F o] T2 Syt A g4
of|A F83 FA F F Shtelth AFA Al 2ol A
QIR ZHE &3 B 25o] 7hs R W AE A
T ARg3teh w7] Aol tiet o8 At AlEE AL
Ao, a3 9 2E 5 ARGl 270] Histsldle
o) Leh= e, Akt 9l tfabA] Q1 WS} o
w2 FFS AR A= BA] 2Tt (Lee etal. 2008,
Hur et al. 2015).

FABES FAlot= I Fol| AL A2 W AE
g2 (stress) 2210 k== o] =t Aol wabA
| At F AL AR o] kS m A AR R
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3 4 QU MR Tl Ao of |l AEE AT Fe1A
2|, S4 71 B HA 4 0 gL W AE
% WI91E Toket 4= QLo FARY H9 B
A AR ] 2 Ee 2] ofat 2 vishE A
= 0 2 woraly] v ofge

o F 4o Aol G A2t et

S 5 B EQl 2ol stk AR A BT e
702 1 ool FHZHE AFol R et
% glo] thE §4op4jol 7 1ic Zeo] ik 9l

Uh= 25 4ol FAHATSt] 9L FE Aol 7F A
4bE]o] Ealtt). 7| FA-2 A | A o= =2 =
o] 28stal A 70| FEgk W X|of|A AYAtETH
(Lee et al. 2008).

U4 FA12 0 & x}2k, Pelodiscus sinensis, WAF
o, Anguilla japonica L W 7]57F= 43 U X-5of of-$-
s WEgol= A= g4 Utt (Lee and Hur
2004, Lee et al. 2007). 2 E2TAF L ARQJAAL &
O] Adnjof thE 423 9 K50 FA QIoll A 55-E
7H&A0 o] Fol A= AR FA =l FFE 1A
=A% 7 B35 3 QJth(Lee and Hur 2004, Lee et al.
2007).
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0

(oxygen consumption, OC) ¥ #}A= (ammonia ex-
cretion, AE) WSHE 24 3ho] t]7]9pA10] 7] 2 AE2
o183k B,
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Aol AFB Rl 71 MR 2R 47 )7
ol EAL LBl 2AbshL Sfolgo 2 o5
3% AR ALS et B 48 AL 2
722,94 0.9 em, 100.7 = 11.7 g (+ SD, n=30) 0]t}
A3 1,500 L =7]9] fiber reinforced plastics
(FRP) =25 ARESH O, o2As 2475 AA
L& ARS4E0.5 m'/hr. 0] £ 2 Ald:3lo] F38) 3
Ak HE-2 ZA| A2kt 57 ol efo|H & Ao
24X 7R IAZ L 1S B4 11Y 5ot AEHAS
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Table 1. Freshwater quality during the experiment

Parameter Range
Water temperature (°C) 24.5-25.5
pH 7.2-8.1
Dissolved oxygen (mg/L) 7.4-8.1
Total ammonia nitrogen (mg/L) 0.005-0.650
Nitrite nitrogen (mg/L) 0.001-0.039
Alkalinity (mg/L CaCOs) 87.75-103.75
Hardness (mg/L CaCOs) 130.39-199.04
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Table 2. Variations of oxygen consumption (OC) and decreasing rate (DR) of cultured catfish, Silurus asotus to the

vibration stress for 11 days

Elapsed 48 dB 58 dB 68 dB

days OC (g/kg/hr) DR (%) OC (g/kg/hr) DR (%) OC (g/kg/hr) DR (%)
0 309.5£11.9 0 309.5£11.9 0 309.5£11.9 0
1 254.5+25.0* v17.8 242.0£15.0* v21.8 239.3+15.0"** v22.7
3 261.0£12.0* v15.7 226.0+15.0** v27.0 239.0£14.0" v22.8
5 305.4+17.6 v1.3 216.0+18.0** v30.2 210.0£18.0"* v32.2
7 302.0£19.5 v2.4 204.0£17.0* v34.1 201.0£15.0" v35.1
9 283.9+15.0 v8.3 198.07.4** v36.0 182.0+13.0"** v41.2
11 291.9+25.2 v5.7 145.0+18.0** v53.2 131.0£17.0* v57.7

Values are means of experiments run on two occasions (+ SD, n = 5). Significant differences from control values (0 day)
are indicated by asterisks (*, **, *** p < 0.05). ED: elapsed days, v: decrease rate.
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2. Jobling (1982) 2] Bl o]l 2]3 OC (mg Oy/kg fish/hr)
= (Ci-Cy) x V/(t x W) 2] 2] o & gHikstiTh o] 7] A,
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ARlollA WolR AR 3t Alol] ol
SPSS-Z7] 9|7]%] (SPSS 9.0, SPSS Inc., USA)9] 2]
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ool A FAlolFoll nAlE &5 (noise) R X
(vibration) 2] A<= (radio wave velocity)+= 57]
oA sct v w2 3 vl ke wuk o gl
£ (water)2 48] E 545}17] = 3} (Sung 2006). ©]
= oA 71414 st oy 2} 79 %1% (audio
frequency) o|5te] 13+ %L} W71 LA
SollA] o157 421 ARSI RS B RO S,
1% 9 =) o el Aol s} i asele) 215l &
O] HupE Fol A o 7] Al ol M =H w2 i

of b= Al 7 e] =3l 23l £ (W ol, inner ear)= 4
gEo] Xg-5 AASH, T3t 2] (air bladder)of| 4 %=
A RISHA| A3 (Sung 2006). AR O2 o) F=
525 Hz©) A7} 571 ZHAI3heha okl 4] 9o
™, 16-13,000 Hz9| 2l-5-2 &-9] shitofl Qli= 4t
(sacculus)¥} 79} (lagena) &= 7FA]5}a1 18-30 Hz &
A% (PAST A5t 15ate] AARLe] 15)
& 2407} 72 R0 ofFol maha L B2
ZA]gkc} (Evans 1993).

AR TNAIA] A aB]32-309.5 £ 11.9 glkg/hr2 5
E] 48 dB= 1€ Ao 254.5 + 25.0 g/kg/hr, 3 YA of =
261.0+ 12.0 g/lkg/hr 2 -5-2J3}A] ZFA8F5 (P < 0.05)
(Table 2). 1L} SYAEE ASNAA| L} 2fo] S B
o] 4] QERATH(P > 0.05). 48 dB= HF A= ATHAS
(D)o] ket 214141 OC = 0.374D + 90.762 (*= 0.048)
2 Uittt (Fig. 1). X1 58 dB= 1 A58 st
7] ANZFsle] AdE Aol 11 YA o= 145.0 £ 18.0
glkg/hrz Zr2skQiet o] ghe ARZ|AIA ol H]ste]
53.2%7} 3At gho|th (P < 0.05). Aol whE 2
A2 A4 OC =-3.581D + 89.520 (*=0.831) 2
LR Th 215 68 dB=58 dBRF AR ez 1Y
AEE AL A st AFe 2ok dasd 1
AR 22.7%, SEA] 32.2% L 11 LAl =57.7% 4
SFITHP < 0.05). HaE&3 A4 o= vehli OC
=-4.109D + 90.907 (r*= 0.884)°] 2\T}.

g A= 1-1TLDAZHA] Abaaen]=ghe: AN Al
of ujsf 58 dB % 68 dBof| 4] fhaxdh= B B
AbA4n] 9] ZHa= F 5 A At (lactic acid)

2
25T (glucose) BH|EE ZFA S0 2 AkA
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Fig. 1. Decrease rate of oxygen consumption (OCDR)
of cultured catfish, Silurus asotus to the vibration stress
for 11 days. Control values (0O day).
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Fig. 2. Decrease rate of ammonia excretion (AEDR) of
cultured catfish, Silurus asotus to the vibration stress
for 11 days. Control values (0 day).

Table 3. Variations of ammonia excretion (AE) of cultured catfish, Silurus asotus to the vibration stress for 11 days

" 48 dB 58 dB 68 dB
days AE (g/kg/hr) DR (%) AE (g/kg/hr) DR (%) AE (g/kg/hr) DR (%)
0 10.0£0.5 0 10.0£0.5 0 10.0£0.5 0
1 13.5¢1.8 348 15.2+0.8" 518 16.3+1.3" 632
3 11.0£2.0 9.9 8.1£0.2* v19.1 8.9+1.6 v11.1
5 11.0£1.2 9.9 7.641.7 v24.1 744217 v26.1
7 9.7+1.7 v3.1 6.9+1.6™ v31.1 7.041.47 v30.1
9 9.9+2.0 v1.1 5.3+1.0" v47.1 6.3£2.4" v37.1
11 10.2+1.4 219 2.8£2.7* v71.8 5.242.2% v48.1

50| FH5 uf dojtc) (Perry and Reid 1993). 0]

2 71 oA 7} o} R AE | A (stress) & A
= Ao, ghoF AEg| A AFsho] AshAH
SAE QR 51| wiZof Aharn]E dA AL
2 27} 5= A o2 BE Q) (Lee and Hur 2004,
Lee et al. 2007). & Aol A Uehd A& A= 14 0]
A

A (A% A3 24 A 7R of| Abain]Eke 24519
Yol = Ak an| 7} Z713IAL Ao R 2229l o
L, 1R 7askdat] o]gah ZHAsAARS o]
7 SEH 2 AgRtol] 285017 Ao ofy ek s AE

g 2o SR F8] & W oY 2] FHol A7F 3L
-5 9FAJ3lZtt (Hur et al. 2015).

e A S 02 e 4
F7T AR AR 2 Al D gFo] o) (Lee and Hur 2004,
Sung 2006). At4~AH]| = 4~ (Brett and Glass 1973,
Wi and Chang 1976), 9+ (Forsberg 1994), 3357]

(Withey and Saunders 1973), =7](Brett and Glass
1973), Al2-337F (Brett and Groves 1979) W AE g
Z~ A= (Barton and Schreck 1987) 5 o8 71#] 221
of &fsf) FEtAlE Aoz AR AL Gtk AkaaH|o
TP EE FEE vl A= 2 Aol B | sko] kA
AH|FFo| Zrkstchal $FITh (Brett and Glass 1973).
olo} vt AEA|AS sk dhom Akadv]aol
Aadl= A 02 U A glth(Wedemeyer et al. 1981).
webA] 2 AN Abzdn]o] ot o] AE
222Gl Lehd At 2280k

Qrm Lo deke ABAAA (02) 100 £ 0.5 ¢/
kg/hr25-E] 1Ld#Aof 48 dB+= 13.5 + 1.8 gkg/hrZ
34.8% F715FA 1, S UA ol =9.9% S7 S ATHP <
0.05) (Table 3). 1 Aol 2= 58 dB2} 68 dBE= 77+
152 + 0.8 g/kg/hr 51.8% 2 163 + 1.3 g/kg/hrs
63.2% Z713FHTHP < 0.05). A5 58 dB=3 U A 5-E
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A8)7] A2 o, 5UR|of 24.1%, 9LR 47.1%
g 11 YRJol=71.8% ZHASFATH(P < 0.05). X% 68
dBoj|A = o]e} 72 RS Kol o=t 394
11.1% 2 1127 48.1% = 7HASFATHP < 0.05). A%
48 dB, 58 dB & 68 dBof| 4] ] XI5 73t A4=of Tk oF
Hujopa ek g2 A A4 0 2 717F AE =-1.646D
+115.915 (*=0.265), AE =-8.230D + 122.132 (*=
0.750) 2 AE =-7.086D + 123.690 (*= 0.614) & L}e}
stk (Fig. 2).

o dgk k= 1 U Aol Hs Aol A]
7t Ao ® Uehon, 3975E 58 dBI} 68
dBoj| A 745t Lee et al. (2007)-2 AF2fof| 4] =
Yo RS 2ls AEH A0 &fsf| Z7]ofl= =ob7l
thal shlek o= ZE AEF Aof whet AeEd o]
711, o] AE AV} FAE o] Ly ofu e
o] ZraFthal sk3it.

4. 8 B

2 Atoll A FHA A LERA] ehgko L, 48 dBof|
H[5}o] 58 dB2}68 dB 2| W|7|= 4kaaxH]g B ¢fELo}
vk Fassh= 2 e A wju7]of Asf Q==
O 7 YR aHZF S g YUk 2B A RS 2
7)ol ZARkE- 0 = Hojx|m, o] 2 X3k E AR, A
AT EAoll=A2] 4 S/o] 54 5] sl A 02 Hof
Zlek 32 Aol A vehd Ak s A= AE |
2o Ofsf phaaaH]e B FE Lol A ek Foll A Al 3
Aol AEH A A= 114 58 Al st A
© & et m7]= o Aol Feks TEA A
A Bl e Aol A A go] st g ZE 5o AE
|20 dfste] B wIZsHA| Hhgohs A o® Hof 7]
o}, F3oll= 4718 o2 W ekt 71 A7) o] 24
4] W3} 5o gt A7 B e A o= Abr )
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