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Investigation on Water Quality of Scallop Aquaculture Areas in Laizhou Bay

LI Xi-lei, WU Xue, YANG Jun-li,CUI Long-bo~ (College of Life Sciences,Yantai University, Yantai ,Shandong 264005 )

Abstract [ Objective ] To investigate the water quality of Laizhou Bay scallop aquaculture areas. [ Method ] Eight voyages of surveys were made
on water quality of scallop aquaculture areas from April to November of 2015. The evaluation of eutrophication index and Nemerow index were a-
dopted to evaluate the water quality. [ Result] The water temperature changed in the range of 19.6 C t0 26.6 °C ,the average value was 23.39
C ,which was suitable for scallop culture. pH changed in the range of 7.94 to 8. 48 ,which accorded with Grade Il water quality standards and met
the demands of fishery breeding. Salinity changed in the range of 29.38%o¢ to 30.80%o,the average value was about 30. 10%¢ with slight fluctua-
tion, which was suitable for the growth of scallop. Dissolved oxygen(DO) content changed in the range of 6.31 mg/L to 8.29 mg/L,the average
value was 7.28 mg/L,which accorded with Grade I water quality standards. Chemical oxygen demand (COD) reached Grade Il water quality
standards. The water was at clean level ,nutrient salt and nutritional status were too high,which might cause red tide. Nemerow pollution index was
low and the water was in good condition. [ Conclusion ] The water quality of investigated area exceeded Grade I[ water quality standards,, which was

suitable for scallop aquaculture. However,it was necessary to control the input of external pollution and prevent the occurrence of red tide.
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Fig.1 The distribution of aquaculture areas
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Table 1 The changes of water temperature, pH,salinity, DO and COD in each aquaculture area from April to November of 2015

1 2" 3"
o K £ K i Kl h
ni Water BE o cop Water HE o cop Water HE g oD
ont Salinity pH  Salinity Salinity
temperature mg/L. mg/L temperature mg/L. mg/L temperature mg/L mg/L
< Yo Y0 %0
4 12.1  8.10 29.70 7.27 0.66 12.4  8.48 29.60 6.92 0.67 13.0  7.98 29.60 6.52 1.01
5 14.5 8.00 29.78 7.32 1.22 15.0 8.08 29.85 7.12 1.60 15.0 7.95 30.05 7.23 1.16
6 22.0 8.06 30.20 7.46 1.50 23.8  7.96 30.20 7.54 1.16 22.0  7.99 30.30 7.75 2.17
7 25.5 8.06 30.52 6.48 1.50 25.0 8.04 30.13 6.54 1.60 25.0 8.03 30.58 6.76 1.59
8 26.1 8.08 30.68 6.88 1.52 26.2 811 30.52 6.99 1.77 26.3  8.12 30.32 7.49 1.28
9 24.6  7.98 29.94 17.24 1.80 24.6  8.09 29.98 7.22 1.54 25.0 813 30.10 7.93 1.66
10 19.0 8.15 30.46 17.80 1.24 20.0 8.19 30.20 6.98 1.56 20.6 8.18 29.38 7.17 1.48
11 13.4 8.11 29.98 8.20 1.05 13.1  8.14 29.96 8.18 1.10 129 812 29.89 8.29 1.33
4" 5"
\ ki N Kk N
ﬁ(){i}th Water mg DO COD Water mfg DO COD
pH Salinity pH Salinity
temperature mg/L mg/L temperature mg/L mg/L
C %00 < Yoo

4 12.5 8.11 29.50 6.31 0.80 11.1 8.30 29.80 6.66 0.62
5 15.0 8.05 29.85 6.80 1.65 14.0 8.10 29.80 7.12 1.16
6 20.3 7.94 30.40 7.84 2.31 19.6 8.13 30.40 7.76 1.80
7 24.0 8.08 30.80 7.02 1.51 24.0 8.08 30.76 6.72 1.35
8 26.6 8.04 30.47 7.28 1.85 25.8 8.07 29.96 7.22 2.06
9 24.9 8.08 30.08 7.38 1.17 23.4 8.07 30.08 7.10 1.30
10 20.4 8.14 29.98 7.38 1.80 20.0 8.17 30.15 7.18 2.01
11 13.1 8.13 29.98 8.20 1.10 13.4 8.15 29.69 8.14 1.21
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Table 2 The changes of nutrients content in water body of each aquaculture area from April to November of 2015 mg/L
Ay i 2# 3*
Month DIP TP TN DIP TP TN DIP TP TN
4 0.020 0.037 2.152 0.005 0.026 2.716 0.030 0.031 2.863
5 0.010 0.014 1.780 0.005 0.026 2.407 0.015 0.026 2.375
6 0.030 0.070 0.766 0.020 0.028 2.405 0.030 0.042 0.991
7 0.017 0.092 0.482 0.020 0.088 0.489 0.011 0.076 0.411
8 0.010 0.085 0.473 0.012 0.070 0. 480 0.011 0.070 0.330
9 0. 006 0.091 0.280 0. 006 0.087 0.294 0.005 0.070 0.338
10 0.015 0.074 0.767 0.010 0.084 0.561 0.010 0.063 0.362
11 0.024 0.045 0.553 0.017 0.047 0.699 0.018 0.020 0.771
F15 4 5'
Month DIP TP TN DIP TP TN
4 0.020 0.026 2.207 0.015 0.026 2.068
5 0.010 0.028 1.712 0.013 0.058 2.323
6 0.020 0.030 0.829 0.013 0.077 1.780
7 0.005 0.080 0.536 0.008 0.088 0.487
8 0.011 0.085 0.280 0.011 0.083 0.580
9 0.008 0.081 0.322 0.010 0.096 0.431
10 0.012 0.084 0.492 0.013 0.074 0.385
11 0.027 0.047 0.444 0.021 0.061 0.757

F 2 2 A1, 2015 4F 4—11 F 45 DURAHIX TN & i
ARG 0.28 ~2. 86 mg/L, F-HI{E Hy 1.03 mg/L, 7504k
T s, A 05 YekoF A0 B AR B A7 b 37 T 7K
- IRE TR TR E . B RAE WIS & B JE AL

R, FAEPRSZ BH N LARH S RIS sUR A7 AR T KR
o BRI R B, SEMTE A 17 b4 2R O AR
HEATGK 2 42 ¢ DAL, o0z A R AR TS ek
ML L
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B IFPEA Y HE SN P 5 IR R R R
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Table 3 NQI and D in scallop aquaculture areas from April to November of 2015

A 1* 2* 3* 4* 5*

Month NOQI D NOQI D NOQI D NOQI D NQI D
4 2.25 1.89 2.08 3.31 2.44 3.07 1.94 2.22 1.83 3.51
5 1.65 2.90 2.15 3.07 2.12 3.68 2.12 3.07 2.18 3.51
6 3.67 4.70 2.32 5.03 2.49 3.33 2.08 3.10 3.83 2.96
7 4.40 3.64 4.25 4.05 3.75 3.37 4.06 4.04 4.19 3.34
8 4.21 4.25 3.64 3.58 3.31 2.72 3.92 2.96 4.42 2.76
9 4.01 4.97 3.99 3.57 3.45 3.72 3.63 4.05 4.35 3.13
10 4.27 3.01 4.15 3.57 3.20 3.88 4.22 3.54 3.78 3.78
11 2.79 0.37 3.08 0.37 2.39 0.37 2.67 0.17 3.70 0.61

2.4 NIBFMERELESITMNIEE IG5 UIRIHE X
KR R (S)) e A% BRE Ti Z8 A PR SR B (S)) T
FA PR IR IREE R LR A N 2 e, S TR
BH X H4) B0 H I Bl 1 2 T RFAE - 2015 4F 4—6 ] 2° 3 R 473
FINERIRES T ILLL 473 RS Ty el 107 171 5°7E 6
AR BV TS G 7—10 H A FRAE X 45 3 B i AN [R] 7
FERERRE TG Y, Horh 371 4775 YL RE AR X AR, T S/ 9 1

EL A BN TS YK (B IS A BT 5 11 A 2803051 1K
FEII T 05 BT RS, B Is YolR BL I A I B . T
F VBRSBTS 5 A T 2 Y O L
U, AT IR R B, AN [ 2 SN R Rk A
WM S ok E RS THRE, XTSRS
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Table 4 Water quality single index and Nemero environmental quality comprehensive evaluation index of scallop aquaculture areas
. s,

iﬁgltum “? Gj; Witk S; %2&
areas on pH DO COoD TN TP Sulfide Grade

1 4 0.143 0.546 0.223 0.797 1.233 1.380 0. 606 |

5 0.429 0.536 0.533 0.659 0.457 0.240 0.165 1

6 0.257 0.508 0.387 0.950 2.333 0.360 1.521 il|

7 0.257 0.704 0.533 0.804 3.067 0.320 2.576 i1

8 0.200 0.624 0.590 0.788 2.833 0.280 2.203 I

9 0.486 0.552 0.513 0.466 3.033 0.460 2.511 il|

10 0 0.440 0.520 1.278 2.467 0.400 1.702 il|

11 0.114 0 0.367 0.921 1.500 0.780 0.638 I

2* 4 0.943 0.616 0.220 1. 006 0.857 0.380 0.347 1

5 0.200 0.576 0.407 0.891 0.853 0.240 0.268 1

6 0.543 0.492 0.500 0.891 0.933 0.360 0.314 I

7 0.314 0.692 0.500 0.816 2.933 0.294 2.365 1

8 0.114 0.602 0.507 0. 800 2.333 0.320 1.513 I

9 0.171 0.556 0. 600 0.489 2.900 0. 660 2.303 il|

10 0.114 0.604 0.413 0.936 2.800 0.420 2.154 11|

11 0.029 0 0.350 1.165 1.567 0.680 0.699 I

3" 4 0.486 0.696 0.337 1.060 1.043 0.200 0.383 1

5 0.571 0.554 0.387 0.880 0.853 0.340 0.283 I

6 0.457 0.450 0.723 0.367 1.400 0. 460 0.593 1

7 0.343 0.648 0.530 0.686 2.533 0.400 1.788 I

8 0.086 0.502 0.427 0.550 2.333 0.340 1.486 il|

9 0.057 0.414 0.553 0.563 2.333 0.420 1.492 il|

TR
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10 0.086 0.566 0.493 0.604 2.100 0.380 1.227 I
11 0.086 0 0.443 1.285 0. 667 0.720 0.469 I

4* 4 0.114 0.738 0.267 0.817 0.857 0.120 0.242 I
5 0.286 0. 640 0.550 0.634 0.935 0.380 0.300 1
6 0. 600 0.432 0.770 0.307 1.000 0.540 0.342 1
7 0.200 0.596 0.503 0.893 2.667 0.246 1.959 I
8 0.314 0.544 0.617 0.467 2.833 0.300 2.186 I
9 0.200 0.524 0.390 0.537 2.700 0.340 1.975 I
10 0.029 0.524 0.600 0.820 2.800 0.380 2.144 I
11 0.057 0 0.367 0.741 1.567 0.680 0.679 I

5* 4 0.429 0. 668 0.207 0.766 0.857 0.100 0.247 I
5 0.143 0.576 0.387 0. 860 0.935 1.280 0.531 1
6 0.057 0.448 0.600 0.659 2.860 0.560 2.232 I
7 0.200 0.656 0.450 0.812 2.567 0.396 1.826 I
8 0.229 0.556 0.687 0.967 2.767 0.420 2.133 I
9 0.229 0.580 0.433 0.718 3.200 0.454 2.779 v
10 0.057 0.564 0.670 0.642 2.467 0.560 1.692 I
11 0 0 0.403 1.261 2.033 0.620 1.157 1
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