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Tab. 2 Diffusion rates of the main nutrients in tilapia ponds with comparison of other studies
mg-m’2~d’l
study area NH; -N NO; -N NO; -N PO* P
ecosystem Y ! ’ : ¢ method literature
types
16.74~50.84 ~5.51~6.35 - 0.06~0.16 (Peeper)
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—1230.18~3215.38 - - —15506.20~317.75 [3]
0.00~0.18 0.16~4.07 0.06~0.70 0.53~4.21 [13]
aquaculture ~87.24~88.76 - - -9.01~12.13 [1]
ponds or -259.90~322.50 -21.40~66.20 —3.89~3.90 -6.6~12.9 [30]
enclosure
—460.00~157.50 —4.90~22.70 -3.91~3.10 —4.9~22.7 [30]
- - - 3.25,2.17 [31]
2.79 ~18.52 3.34 - [32]
15.25~371.07 - - 0.45~9.21 C ) [71
0.78~4.13 -0.50~0.51 -0.20~0.07 -0.02~0.28 ( ) [12]
aquaculture ~10.34~31.80  —0.27~4.09  0.00~0.27 0.03~11.59 «C ) [33]
in bays or 1.12~17.49 -5.47~98.92  -0.21~0.52 0.10~1.93 ( ) [11]
harbors
—-0.32~1.05 —2.00~1.50  0.00~0.36 - ( ) [10]
3.10~10.30 - - 0.30~2.70 [2]
3.69~4.51 - - 0.24~0.66 (Peeper) [2]
22.941~163.11 - - 0.90~2.00 [25]
natural
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2 25 22
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) [ ]9 5 NH4 -N’
Peeper , ,
20%, , NH-N
2,25 + cc 3
223 : : ( 2), NHj -N i
+
> NH4 -N
+ 1,3
NH} -N (.3
+
4 , NH}-N
Peeper NH; -N
2
16.74~50.84 mg/(m>d),
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NO; -N , SO2~ 320 mg/(m*d),
NO; -N : ,
(34] SO2" S ~77.37~-164.87 mg/(m>d),
NO; -N SO;™-S
( 2), : Fe’” NO;
B 5 C02 )
) NO; [36]
, SO; -S ,
o - 29 2—
NO, -N 2 em Holmer , SOy -S
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NO; -N SO; -S
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- 24
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NO; -N >
NH:‘r -N, NO; -N NO; NO, , Matsuzaki (3]
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[3,28] [40], ,
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[26-28]
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Vertical distribution of the nutrients in overlying and interstitial wa-
ters and their interface diffusion rates in tilapia greenhouse aquacul-
ture ponds

WEI Nan, YU Deguang, XIE Jun, WANG Guangjun, YU Ermeng, GONG Wangbao, LI Zhifei, XIA Yun

Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation, Ministry of Agriculture; Pearl
River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China

Abstract: As both a source and sink of varieties of elements including nitrogen, phosphorus and sulfur in aquaculture
ponds water bodies, sediments influence the process of eutrophication as well as the restoration and governance of wa-
ter quality. With the increasing demands of large size of tilapia in China, more greenhouses were built for tilapia over-
wintering aquaculture. Due to large temperature difference, restricted air flow and water change conditions in aquacul-
ture greenhouses, NH; and NO, increases quickly. It is a great help for water quality regulation and pond sediment
management to study the vertical distribution characteristics of the nutrients in overlying and interstitial waters and their
interface diffusion rates in tilapia aquaculture greenhouse ponds. Intact overlying and interstitial waters were collected
by peeper (pore water equilibriums) devices from tilapia greenhouse aquaculture ponds in Doumen District, Zhuhai,
China. The nutrients of NHj-N, NOj3-N, NO;-N, PO} -P and SO3™-S in collected samples were then measured
by miniaturized photometrical methods using a microplate reader. All measured nutrients had good repeatability be-
tween the four peeper groups in the two tilapia aquaculture ponds, and showed distinct vertical distribution patterns
respectively. For instance, NHj -N mainly remained in interstitial waters, increased greatly with the depth from 0 cm to
6 cm, and tending towards stability deeper than 8 cm; NO; -N mainly remained in overlying waters, and decreased
quickly from the depth of 0 cm to 4 cm; NO, -N was peaked in the depth of 2 cm; PO?‘_ -P increased to maximums
from the depth of 0 cm to 4 cm, and decreased after the depth of 4 cm; SOi_ -S mainly remained in overlying waters,
and decreased quickly from the depth of 0 cm to 8 cm. The depth related samples were divided into three groups, over-
lying water group, surface layer sediment group (water-sediment interface group) and lower layer sediment group with
distinct differences. Diffusion rates of the nutrients were calculated by the Fick’s First Law. NHj -N and POi_ -P were
released from the sediment to overlying water, while NOj3 -N and SO; -S in the overlying water were absorbed into
the sediment. NHj -N was the main endogenous released nutrient in the tilapia aquaculture ponds with the diffusion
rates of 22.44 mg/(m*-d), 22.93 mg/(m*d), 50.84 mg/(m*>-d) and 16.74 mg/(m?>-d), respectively. It was relatively
high compared with other similar studies, which means that it had relatively high organic matter content in sedi-
ments of the tilapia aquaculture ponds. SO?{ -S was the most absorbed nutrients with the diffusion rates of —87.05
mg/(m*d), —164.87 mg/(m*d), =77.37 mg/(m*d) and —91.30 mg/(m*d), respectively. It suggested that SO,* reduction
maybe one of the most important way to degrade organic matters in sediments of the tilapia aquaculture ponds.
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