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Environmental Carrying Capacity of the Pollutants from the Prawn Seawater Culture Ponds

LI Chun-hou, HUANG Hong-hui, LIN Qin, CAI Wen-gui, GAN Ju-li

(Key Laboratory of Fishery Ecology Environment, Ministry of Agriculture, Key Laboratory of Fishery Ecology Environment of
Guangdong Province, South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300,
China)

Abstract: During the marine culturing process, the pollutants entered the environment were mainly nitrogen and phosphorus, and as
well the apparent index presented in the increment of COD and suspending substance. Through analyzing the composition of the feed,
the culturing species, the culturing efficiency and the increment change of the pollutants in and out the ponds, the environmental
carrying capacity and discharge amount of the main pollutants from the prawn culturing ponds were evaluated by using the mass
conversation and the increment estimation methods. The environmental carrying capacity for nitrogen and phosphorus were 45. 8 kg

t~'and 10. 1 kg + t~!, among which the discharge amount entered the sea with the culturing wastewater were 1. 39 kg + t~' and 0. 65
kg * t', respectively; while that of COD and suspending substance were 49. 65 kg * t~' and 179.74 kg + t~' respectivelyln
Guangdong province, the environmental load of nitrogen and phosphorus produced from the prawn culture were 4508. 5t and 994. 2t,
respectively in 2001, and among them, the discharge amount of COD, inorganic nitrogen, inorganic phosphorus and suspending
substance, which entered the nearby sea waters with the culturing wastewater, were 4 887. 5t, 136. 8t, 64. Ot and 17 689. 5t, re-
spectively. Both the environmental load and discharge amount of nitrogen and phosphorus pollutants in west Guangdong were the
highest, and followed by east Guangdong, while those around the waters of Pearl River Delta were the lowest. Compared with the land
wastewater, the discharge amount of nitrogen and phosphorus from the prawn culturing ponds were about 0. 19% and 0. 4% that of
the land wastewater, respectively.

Keywords: prawn; culture; nitrogen; phosphorus; COD; suspending substance; environmental carrying capacity;
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Table 1  The basic components and coefficient of the feed for several species of prawn in Guangdong province

Tk HLE g Wi HLET 2 KK 53 A s Koy T kE 22 %L
1 41.0 4.0 5.0 16.0 6.56 1.0 11.0 1.2~1.3
2 35.0 4.0 5.0 16.0 5.60 1.0 12.0 1.3~1.6
3 33.0 4.0 5.0 16.0 5.28 1.0 12.0 1.3~1.6
4 31.0 4.0 5.0 16.0 4.96 1.0 12.0 1.3~1.6
5 38.0 4.0 5.0 16.0 6.08 1.0 12.0 1.2~1.3

Ty 36.0 4.0 5.0 16.0 5.76 1.0 12.0 1.3

2 ITHRILMFEXNREEZHRB S (%)
Table 2 The main composition of several culturing prawns in Guangdong province (% )
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EEPSE 18.3 2.93 0.25 78.0 [15]
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Table 3 The concentration increment of the main pollutants in the wastewater from prawn culture ponds
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Table 4 Evaluation on the environmental carrying capacity for the prawn culture in Guangdong province in 2001

) B T AL /hm? FRIR /L Wi/t a™ BRME/L- 2 AR/t a B/ !
N BIR 1165 2790 3 627 725 127.8 28.2
il 3k WA 1322 4118 5353 1071 188.6 41.6
LM Ly 1533 4 549 5914 1183 208.3 45.9
il 2 AR 3366 10 033 13 043 2 609 459.5 101.3
I =AM 371 796 1035 207 36.5 8.0
I b7 | 699 2155 2 802 560 98.7 21.8
ity b7 | 2311 2332 3032 606 106. 8 23.6
R5E R 768 1 050 1 365 273 48.1 10.6
il B =AM 438 1211 1574 315 55.5 12.2
bin| g 2229 6 687 8 693 1739 306. 3 67.5
BHYT. LN 5903 13 855 18 012 3 602 634.6 139.9
T g 19 408 38 445 49 979 9 996 1760. 8 388.3
¥4 LN 3 580 9618 12 503 2501 440. 5 97. 1
1 R N 159 491 638 128 22.5 5.0
HoAth oAl 107 309 402 80 14.2 3.1
it EARR B 7 386 21 490 27 937 5587 984.2 217.0
RS 4587 7 544 9 807.2 1961 345.5 76.2
R B 31279 69 096 89 825 17 965 3 164.6 697.9
oAy 107 309 402 80 14.2 3.1
) 43 359 98 439 127 971 25 594 4508.5 994. 2
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Table 5 Evaluation on the discharge amount of the pullutants from the prawn culture in Guangdong province in 2001

-~ " R s 1 K HE T WY HE G /e !
ikl 7 B , s = . -
/hm /1 / x10%m® + a COoD TR T I
gl HBR 1165 2 790 0.59 138.5 3.9 1.8 501. 4
HIBS B 1322 4118 0.67 204. 5 5.7 2.7 740.0
2N L% 1533 4 549 0.78 225.9 6.3 3.0 817.5
e B 3 366 10 033 1.72 498. 1 13.9 6.5 1.802.9
J7N b7 | 371 796 0.19 39.5 1.1 0.5 143.0
I b7 =y 699 2155 0.36 107.0 3.0 1.4 387.3
RifE k=M 2311 2332 1.18 115.8 3.2 1.5 419.1
AR5E =AM 768 1 050 0.39 52.1 1.5 0.7 188.7
g B =AM 438 1211 0.22 60. 1 1.7 0.8 217.6
b | LN 2229 6 687 1. 14 332.0 9.3 4.3 1201.7
BHT. g 5903 13 855 3.01 687.9 19.3 9.0 2489.7
WL g 19 408 38 445 9.90 1908. 8 53.4 25.0 6 908. 6
XA g 3 580 9618 1.83 471.5 13. 4 6.3 1728.4
5 I g 159 491 0.08 24. 4 0.7 0.3 88.2
HoAty Hoth 107 309 0.05 15.3 0.4 0.2 55.5
&t LY 7 386 21 490 3.77 1067.0 29.9 14.0 3861.8
= A 4587 7 544 2.34 374.6 10.5 4.9 1355.7
ENUgEE 31279 69 096 15.95 3430.6 96.0 44.9 12 416.6
HoAth 107 309 0.05 15.3 0.4 0.2 55.5
ExX) 43 359 98 439 22.11 4887.5 136. 8 64.0 17 689.5

o 64.01, 2551 A AR TEHEG B R BRSO
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Table 6 Comparison on the discharge amount of nitrogen and phosphors between prawn culturing ponds and the land wastewater

in Guangdong province in 2001

25 AR HE T R RTINS AHE WEHE A L
KM YE =5 /¢ 22,11 x10° 4508.5 994. 2 136. 8 64.0
Rl PR HE AR K 51. 14 x 10° — — 89 955 15 444
FRAHETS o5 B UEHES H /% — — — 0.15% 0.41%
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