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1.4 (E) °7
(E) =p(DIN) xp( DIP) xp( COD) x106/4500
p( DIN) =p( NH,N) +p( NO; N) +p(NO; N) p(DIP) =p( PO;”P) .
2
2.1 120 d pH 8.0~8.9 DO
4.8~5.5mg+ L™ ( 1), 2 3
DIP 20 d
: DIN 20 d (1.736 £1.134) mg =« L™
: COD 120 d
(9.653 £1.317) mg+ L™ "; E 20 d
120 d (1267.537 +68.534) .
1
Tab.1 The change of the physical and chemical factors in shrimp ponds at different cultural stages
U " p(DO) / p(DIN) / p(DIP) / p(COD)
(mg-+L7) (mg-L7) (mg-L7) (mg-L7") (E)
1 8.883 £0. 164 5.539 +£0.225 0.093 £0.076 0.062 £0.271 0.940 +0.934 1.198 £4.250
20 8.750 £0.277 4.923 +0.118 1.736 +1.134 0.239 +0. 194 3.391 =£1.041 312.774 £50.776
40 8.056 0. 135 5.167 £0.094 0.852 +1.414 0.231 +0.300 5.390 +1.040 235.333 +£98.093
60 8.377 £0.117 | 4.974 £0.321 0.434 +0.539 0.209 +0.212 5.332 +0.813 107.459 +29.651
80 8.326 £0.179 4.813 £0.026 1.269 +1.074 0.249 +0.073 6.002 +1.437 421.410 £23.242
100 8. 188 +£0.209 5.015 +0. 120 1.339 +0.924 0.282 +0.169 7.303 £0.729 613.208 +25.245
120 8.316 +£0.359 5.013 £0.253 1.557 £0.848 0.380 +0.276 9.653 +1.317 1 267.537 +68.534
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Fig.2 The change of DIN DIP and COD in shrimp ponds at
different cultural stages
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Fig.3  The change of nutritional status index ( E) in

shrimp ponds at different cultural stages
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2
Tab.2 The horizontal change of the physical and chemical factors in shrimp ponds
" p( DO) / p( DIN) / p( DIP) / p( COD) /
p _ - - -
Zone (mg-L™") (mg+ L") (mg+L"") (mg+ L") (E)
1 8.059 +0.023 6.211 +£0.342 0.451 0. 111 0.348 +0.071 9.855 +0.947 343.230 £1.659
2 8.003 £0.038 5.833 +£0.498 0.728 +0. 151 0.357 £0.053 10.045 £1.009 | 579.410 £1.786
3 7.961 £0.046 5.221 +£1.043 0.975 +£0. 170 0.406 +£0.062 10.573 £0.638 | 929.880 +1.492
4 7.909 +0.046 4.648 +1.113 1.181 +£0.248 0.453 +0.155 10.965 £1.008 | 1 304.130 +8.623
5 7.898 +£0.073 4.155 +1.542 1.339 +0.219 0.487 £0.299 11.535 £1.392 |1 672.690 +20.231
6 7.794 +0.086 3.557 £1.717 1.795 +0.576 0.594 +0.309 11.758 £1.397 |2 786.072 £55.241
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3
Tab.3 The vertical change of the physical and chemical factors in shrimp ponds
" p(DO) / p( DIP) / p( DIN) / p( COD) /
Water layer P (mg+L™") (mg+L™") (mg+L™") (mg+ L") (E)
Surface 7.820 £0.210 | 6.425 £0.334 | 0.536 £0.051 | 1.745 £0.467 | 9.854 +1.042 | 2 046.687 +5.568
Middle 7.773 £0.166 | 4.945 +£0.321 | 0.584 £0.066 | 1.774 £0.461 |10.742 £0.951 | 2 472.590 +6.434
Bottom 7.795 +£0.221 | 3.557 £0.291 | 0.595 £0.065 | 1.795 £0.491 |11.758 £1.007 | 2 789.524 +7.166
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Spatial and Temporal Discrepancy of Eutrophication of Water
in Intensive Cultural Ponds for Litopenaeus vannamei

SUN Chengbo' LI Yijun® LI Ting' WANG Ping® XU Anmin' SUN Chengzhi® LI Yong’
(1. College of Fisheries Guangdong Ocean University Zhanjiang 524088 China;
2. Hainan Changjiang Nanjiang Bio-Technology Co. Ltd Sanya 572000 China)

Abstract: The water in shrimp ponds for intensive culture of shrimp Litopenaeus vannamei was monitored in
terms of DIN DIP COD pH DO and Nutritional Status Composite Index ( E) in the whole course of shrimp
culture as well as horizontal and vertical distribution of physical and chemical indices at the late cultural stage.

In the whole course of shrimp culture in the ponds the DIN was (0.093 = 0.076) ~ (1.736 + 1.134) mg *

L™ DIP(0.062 + 0.271) ~ (0.380 + 0.276) mg+L™" COD (0.940 = 0.934) ~ (9.653 + 1.317)

mg * L ™" and the £ (1.198 + 4.250) ~ (1267.537 + 68.534). The water eutrophication gradually in—
creased as the shrimp culture went on and all the indexes reached their peak values at the 20th day and then
the values gradually decreased but gradually enhanced at the late cultural stage when the E was maximum. At
the late cultural stage the water eutrophication gradually increased horizontally towards the sewage outfall and the
E was in the range of (343.230 + 1.659) ~ (2 786.072 + 55.241) ; the eutrophication gradually increased
vertically near the bottom and the E ranged from (2 046.687 + 5.568) to (2 789.524 + 7.166) .
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