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Utilization of Soil-Plant Ecological Engineering Treatment Systems for Chinese Turtle Aquaculture Effluent
LIU Ying', WANG Ling-ling*, CUI Shao-rong? MIAO Xiang-wen?
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ing, Zhejiang University, Hangzhou 310029, China)

Abstract: Reducing negative environmental impacts from aquaculture activities is a key issue for ensuring long-term sustainability of the in—
dustry. Alternately the pollution that the wastewater drained from aquaculture farms has intensified the contradiction between traditional
aquaculture and environment control. To develop sustainable aquaculture on the basis of the lowest invest and friendly environment is being
extremely urgent. An ecological engineering system, which was composed of Chinese turtle farm wastewater and plastic greenhouse where
vegetables were irrigated with wastewater drained from turtle pond, was discussed. The lettuce (Lactuca Sativa L. Var. Longifolia L), contrast—
ed with commercial nutrient solution, was irrigated with Chinese turtle aquaculture effluent in four soils, red soil, alluvial soil I, alluvial soil
II and paddy soil. 120 days experiment showed that the lettuce production irrigated with commercial nutrient showed no significant differ—
ence compared with that irrigated with Chinese turtle aquaculture effluent, however, the Chinese turtle farm wastewater could completely re—
place the commercial nutrient in production for irrigation only when it was pretreated. Alluvial soil revealed a favorable adaptability to Chi-
nese turtle farm wastewater. The absence of phosphorus and potassium in Chinese turtle farm wastewater did not meet with the lettuce® s nor-
mal requirement.Calcium content in the lettuce treated with Chinese turtle aquaculture effluent was more than that of commercial nutrient.
This technique based on ecological engineering seems promising for reusing nutrient from intensive aquaculture, but continued research on
this type of solution is required.
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Figure 1 Soil culture experiment scheme
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Table 1 Water quality in turtle pond wastewater

e NH4-N NOzN NO,-N P K Ca T EC pH
KT R AR 1 1 1 1 1 1 o 1
/mge- L /mge- L /mge- L /mge- L /mg- L /mge- L I'C /ms s cm
ZARJEHE 33.62~64.61  3.13-14.22 0.87~3.10 3.21~3.67 1.68~2.00 25.69~60.81  22.0~24.60 0.78~09  7.52~7.79
S 49.12 7.23 213 3.44 1.84 4325 23.30 0.88 7.66
* 2 BRERBKREEER
Table 2 Water quality of commercial nutrient solution
EIEAERR NHsN/mg+ Lt NOsN/mg+ LTNOrN/mg+L?* Pmg.L?' K/mg+L? Camg+L? EC/us-cm? pH
il 11 109.47 7.45 42 9.42 31.05 1044 6.8
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Table 3 Physicochemical properties of four soils

oH (H,0) ik er BEY) Pr1 R Kr1
/mg « kg /mg « kg /mg « kg
AR 4.98 40.0 4.4 119.0
iRl 6.20 93.0 41.0 156.0
AT 7.52 610 39.0 131.0
KAE+ 6.39 720 26.4 84.0
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SRIG Rt BB BARZRAZIA, 3R T A
12 om, 28 AR 9 AR EE B ( AZRBAT) 2050 0
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Table 4 Lettuce yield irrigated with two solutions in four soils(g)

MR R¥d kg Wit 1 WA KA

M; 50 1204+8068 766+67.46 729+54.02 568+75.05
120 225+111.98 890414568 918+101.5 730+132.3

M, 50 11724944 648+79.71 124741633 1108+222
120 837+£87.17 1209+51.04 1479+1246 495+105
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Figure 2 Content of P in plant irrigated with two soultions
in four soils(mg - kg™?)
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Figure 3 Content of K in plant irrigated with two solutions
in four soils(mg-kg™?)
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Figure 4 Content of Ca in plant irrigated with two solutions
in four soils(mg-kg™?)
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Figure 5 Content of Mg in plant irrigated with two solutions
in four soils(mg-kg™?)
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Table 5 Survival rate and mineral element content of plant under
different treatments

e BIEEI%  PI% K/% Ca%  Mg%
i WK 85 051 0.62 0.66 0.22
I 0 0.61 0.70 057 0.23

T FAfaK 75 0.90 0.70 1.24 0.36
B 65 0.69 0.92 0.86 031

bl | WS SR €179 85 0.81 0.83 1.58 0.37
I 85 0.67 0.77 1.07 0.38

KFEL FfapKk 975 0.45 0.78 0.96 0.34
=8 =i 775 0.49 0.70 0.70 0.28
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23 b R IKAE - 4T ey e | KA
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