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Environmental Impact of Cage Culture on Bottom Water in Yaling Bay
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Abstract: Yaling Bay is a main marine cage culture area in Guang Dong Province, China. Red tide has often been appearing in this
region in recent years, due to eutrophication in the seawater. In order to find degree and extent of environmental impact on bottom
water from cage culture in Yaling Bay, a field investigation was done from Apr. 2002 to Jan. 2003 in two different cage culture time
stations, namely, (S3, more than five years, and S6, more than twenty years), one control (S7), and S3 cage neighbor area (S1,
S2, S4, S5). Water depth at sampling sites was 6 ~8 m. We have found that concentrations of total organic carbon, suspend sub-
stance, organic pollutants, dissolved nitrogen and phosphorus in bottom water of cage culture area were increased, the concentrations
of dissolved oxygen were decreased in Spring, Summer and Autumn. The increases of suspend substance, chemical oxygen deplete,
NHJ, dissolved nitrogen and phosphorus were relatively significant, but the impacts on pH, dissolved oxygen in winter, water
temperature and salinity were little. In comparison with the Marine Water Standard of China, chemical oxygen and biological oxygen
demands were the main pollutants with regard to water quality impacted by cage culture, and dissolved phosphorus was the next. The
bottom water under a long time cage in Yaling Bay was eutrophic in spring and autumn. The ANOVA results demonstrated that the
difference of nutrients in bottom water was little between a short time cage neighbor area and the control. The impact of a short time
cage culture on bottom water quality was little, while very markedly for a long time cage culture. The extent of environmental impact
on bottom water was limited under the culture cage. Thus it was important for the cage culture to improve the using rate of feed, al-
ternate culture and fallow to reduce the amounts of organic pollutants and nutrient substance into water.
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Figure 1 Area of survey and sampling sites

F 20024 4 A (FEF) .7 H(EZE) 10 A (BkZE)
2003 4 1 H (&F) ik AT 4 A . 7E S3.S6 I
ST MRFANZEW AT 1 RJE HRAE, Hop S3 25CRAE S
24 h 12 YK, S6 Fl ST S REESIH Ny 24 h 4 ¥k, 3
AN R RAE 2 H k& WIS o S1.S2.54 .85 S AFER
FE 1K, S8 MANTEAZERAE 1 IR, BRUCRAET = W A
J&i 1h W8 H SLOoRZKERE IS 0. 5 m AL RAEIK)Z
Mgk, JFAE S3. S6 FI ST BN Z T REAK T AT X
(£ Alpkem 23 5] ME B 0. 5 m AR /K IR (T) 4k
FE(S). pH MiEMA (DO), KR53k 0.1 °C .
0.01% ,0.01.,0.01 mg * L', #EACREENS, Hi CRFEENS
TG o ep (7 32 4308, JCHILRE AR R o7k fh 2 2
FIHAE T ik A H ARG SR (SS) |

SAHLKR(TOC) . AL % (BODs) . fh2EAE%s it
(CODw.) . WASERER A (NOs - N) | iRtk & (NOs —
N) | ZA (NHS - N) ., #f#IHLA (DIN, NO; -N +
NOs - N +NHs - N) | %Ll (POi- - P, DIP) | &
fif 25 5 (DTP) . S1.S2.84.S5 F1 S8 AN Mg fi 45

2 HRMITE

2.1 MAXEIRAEEBKAKBESH
2. 1.1 R K .pH {E 1 DO

pH AEZ AL 7. 78 ~ 8. 10, £ M A
Zedr, EERM, WE 2(a). $H 74 808
(ANOVA) 250 87R, RIS B (F: 38.37,
sig.: 4.06, a: 0.05), RFEEEMPZEZAHE (F:
0. 13,sig. :4.26,a:0.05), MWAFEHEE, MFE XL
FHAR T XS B AL (7. 97) , R TR (7. 92) URIAIRF 525
0 (7.95) AT F A H R, 25 50/ o BR L R AR THA A

FARUEER . A — MK SRAE X, th TR A
WP A FH RN 57 B Ao 8 v 7 2 1 i AR Tk 4 D0 R D
TENRER)Z KA, Hr= Yo 3 B8URJZ1 K pH H
TR, AHAEARIT ST X2 K B pH (A R FEIEANH
B, FEXSIEREX P 2ZHNEARE, 5HEF
S 1OV AE AT RO SR B IX OGSl B R4S
VA AR SR BE 0 IS 2 7K 1 pH B A2 iR/ )N

DO (LI FE N 4. 18 ~8.87 mg * L™, %%
M4, HoAl 3 4z, WK 2(b) . ANOVA
SIS RN, EW S B (F: 5552, 5, sig.
4.06, a: 0.05), RAE & IH )2 5 ARBE (F: 0. 000 8,
sig. :4.26,a:0. 05) o AHXS TAG R, 45 P-4 (1 945 X
AL X BE A 0. 04 ~0. 06 mg + L1, 2 AR A 22 51
WU A ZEEIR BRI ARARAESOKR , B KA
B = RUFRARE TR G 28450 10% ~16.4% ).,
Fb E/NFEE M 1994 AR A1995 B RTEA X
R L5 TG, B B S FE RSV A 7
B DX P [RT A AR 25 5 (5. 60 mg -+ L") A1, BonME4A 7
W FR B T XIS 2K ) DO R . H L Bk 3 FE 2
FREEE B A0, T X S e e K AS R 2K
FNAEFRAE X O HEAS) o

6 DX AR XT HRE ) 7K It R R B2 4% 2 i AR P 3
EZERNARAN, WE 2(c) ~ (d) o KIRHAAL AT
iR N 31 ) R (b WAk SR EN T VAN L R S A B ]
FREE N2 1 7K 1) 7K IR0 R BE B 52 i AR )N



2005 4F 4 H

276 =5 R 45 W O A 57 BE O RS2 7K BT ) 52 F 5
E
b

FRAF L TR XHE
7777 2002-04 =YY 2002-07 B8 2002- 10 &= 2003-01

— AR ARIE - B ARARUE - Z 2K HE
B2 KEiBK pH. DO REFBENSETEN
Figure 2 Seasonal change of pH, DO, S and T in bottom water

under cage farms and control site in Yaling Bay
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Figure 3 Seasonal changes of BOD, COD, TOC and SS in bottom

water under cage farms and control site in Yaling Bay
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Figure 4 Seasonal changes of dissolve nitrogen and phosphorus
in bottom water under cage farms and control site

W 425 V25 37 A Vg DX IS 2 W /K i S R 2 R By
P67 DX R ) RS, SR I ) TRV R S 0 e 11 )
6, DIN Fl DIP 1 & st B I8 T H Js #1145 10 1998 5 2
FEFRMRYE XS SR8 XA E 5655 1911998 4F 4 J1—1999
AR 2 FHTEJE PG s AR IR 5 X BFFE A5 SR, B2
R85 ¥ 3508 SR R AR AR RE o, DIP % st AR T 7 i
P — T E & (0.016 mg « L") WIKIER,
DIN i J2 — &I K bR, DIP AF P24 & ikt A
— 2K ARTE (0.001 5 mg + LY, ZRIHRHBE—28bRiE
2% ). PRI, R A4 VA 6 VAT 1 PN ) R AR 2% UK 3
JIARF |, FRFEIG SIS 2K R B R o ik
SRR AN, AT AR | TP s A AR



5 24 55 2 ) Kk BB

B ¥ ¥ 277

FRHHIX B, 284k b, B BRI KT E
A7,

TETHTAS PR (S8) I FR A1 D s 55 AR TS AH I , A
TR S5 O A5 1 24F A FR B KIE S EFRER
B RGO AR AR T AR TR . 0 A R A T
T JZ 7K IR R A I AT
2. 1. 4 B IUKAL2EAR DR AR DA 23 A

COD #1 DO pH {HE B EM AR, SEE
BEIARESE, SRS R IR EHE G
1), FUKIRT DO e = A B RS COD & i,
AR IHA4ZE DO & 35 1 COD i e It B IE
TiX—si, BOD fihfE . DO MR B FIEMAL, 5
NH; - N, DIN, DIP S A G #EHE, B/ BOD (48
KSR LR BK . H BOD 1T A 558k
RS AW T, e S AR DC R B, 5 COD 4
TR, S A% S IOR) 66 7 0 DXV )2 ¥ 7K P B R i A
AR R T AR .

F 1 BISRMMEFL SHEE FHIELSF

Table 1 Relation analysis of organic pollutants and nutrients

with environmental factors
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Table 2 The nutrient index in bottom water under cage farms and

control site in Yaling Bay
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Figure 5 Comparison of dissolve nitrogen and phosphorus in bottom

water between S3 station and nearby region at cage

culture area in Yaling Bay
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Table3 Results of ANOVA with dissolve nitrogen and phosphorus in

bottom water

i H NO; —N NOs —N NH{ -N DIN DIP DTP
F 0.168 0.102 0.2 0. 603 1.4 2. 607
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