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Examination of Phosphorus Contents and Its Forms in the Surficial Sediments of Polyculture Fish Ponds

HE Lin', JJANG Min'*, DAI Xi-lin', SHI Shun—chang®, LI Shi—kai'

(1.College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2.Research and Engineering Center on
Aquatic Environment Ecosystem, Shanghai 201306, China; 3.Shanghai Fisheries Research Institute, Shanghai Fisheries Technical Extension
Station, Shanghai 200433, China )

Abstract: To reveal situations of phosphorus balance and contamination in aquatic eco—system, three Megalobrama amblycephala polyculture
ponds marked A, B, C and their water source D(as control ) were selected in the suburb of Shanghai. We routinely monitored the total phos—
phorus (TP) and reactive phosphorus(PO,~P) concentrations in the water, and contents of TP and various phosphorus forms in the surficial
sediments of the fish ponds, including the easily exchangeable phosphorus(Ex—P), aluminum-bound phosphorus( Al-P), iron-bound phos—
phorus(Fe-P), occluded phosphorus(Oc—P), detrital phosphorus(De-P), calcium—bound phosphorus(Ca—P) and organic phosphorus(Or—
P). The results showed that TP and PO,—P contents in the source water of this farm were stable at a low level[(0.17i0.06)mg ‘L'and (0.11%
0.06)mg- L], while TP contents in the farming ponds water significantly increased, in excess of the limit in the {Environmental quality standards
for surface water)( GB 3838—2002 Grade Il ) and the {Requirment for Water Discharge from Freshwater Acquaculture Pond)(SC/T 9101—
2007 Grade II ). TP contents in the sediments of these four sampling points were (0.69+0.04 )mg-g™,(0.70+0.07 )mg-g™,(0.68+0.09)
mg-g? and (0.79+0.13)mg g™ respectively. Although there were no significant variation about the TP contents in the sediments of the

ponds, significant variation existed in the sediment of source water sediments. TP in the surficial sediments of polyculture fish ponds consisted
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of Fe—P(18.03+6.01)%, Oc-P(22.82+5.34)%, Ca-P(27.48+8.15)%, and Or-P(20.29+6.60)%, and a relatively small part Ex-P(3.07+
1.06)%, Al1-P(7.62+3.11)%, and De-P(0.69+0.35)%. These results suggest that phosphorus input from feed and fertilization greatly af—
fects the phosphorus forms in sediment while the internal pollution of pond sediments is weak. This study will help us to clarify the law of

phosphorus changes in aquaculture system, to promote appropriate aquaculture technology, and improve pond water quality.

Keywords: polyculture farmig pond; water; surficial sediments; phosphorus forms
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Figure 1 The distributions of each sampling point
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® 1 FEMERFRMEEE(2011)
Table 1 Varieties and quantities of fishes in each polyculture pond(2011)

BIREE/ R - 667 m™

SRR W3 A0373 hun) Yo B(0.335 hm?) W3k C(0.318 hun?)

/111 g- B 51 50 51

fjfa/181 g+ BB 30 30 29

HI k455199 g- B! 1465 1465 1466

/76 g B! 100 101 100
/1 675 g- ! 3 3 4
G40 /1 000 g- BB 6 6 7

1.3 #HiELE TERE S FEETE P, REBK AR A ) E

B2 FH SPSS Statistics 17.0 BRSO 248 2%
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Figure 2 TP contents in the ponds and water source during the culture time(2011)
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Figure 3 PO,P contents in the ponds and water source during the culture time(2011)
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Table 2 TP contents in the sediments during the culture period(2011)

FHR AT El/mg- g Pt mg- g FHE/mg g ERERP% H A Umg g
W A 0.63~0.72 0.04 0.69 5.80 0.71
I B 0.64~0.81 0.07 0.70 10.00 0.68
W C 0.59~0.77 0.09 0.68 1324 0.61
K D 0.67~0.97 0.13 0.79 16.46 0.73




1240 i kS R IR ASEK B B ARV BRAPE SRR

100%  p==

80% | i

60% [

40% [

Tolt
111
20

)
9,

R

il — s

20% [

D,
.0 <>

o'
o,

04-07 05-05 06-01 06-30 07-28 08-17
REHBA-H)

i C
100% &jﬁ
-l ||||
60%} i
40%_ [0 E
o B
g KX
20%[ K4 (XX
el B B
04-07 05-05 06-01 06-30 07-28 08-17
REEHBI(A-H)

20124 6 H
100% ‘Z’&;IgB
80%
60%
40%1
20% E..
04-07 05-05 06-01 06-30 07-28 08-17
RAEHBA-H)
¥ D
100% - Jqﬁ %
[l i
60% - E E
o =
K0 oo
19,9 RO
/9.9 R
20% r 0.0.4 :’:’:
008
l 5]
0 m |, Ll

XX ) X
04-07 05-05 06-01 06-30 07-28 08-17
REEHPI(A-H)

REx-P [JAlI-P KFe-P EOc-P HMDe-P [ Ca-P B Or-P
E 4 BFEEERKBERENRYHBESE S LA (2011)

Figure 4 The ratio of phosphorus forms in the surficial sediments of polyculture fish ponds and water source(2011)
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Table 3 The comparison of contents of various forms phosphrus in
different superficial deposits

SRAE b A5 TP/mg-g’  NaOH-P/% HCI-P/% Or-P/%
HIE ARSI 0.69 49.23 28.50 2227
WyE B(ALER) 0.70 48.79 31.53 19.68
WyE C(ALER) 0.68 48.95 29.80 21.24
7K D(ASLL) 0.79 63.02 20.18 16.80
LB BB bk 1.64 36.40 45.80 17.80

BRITIK R 0.96 65.90 19.50 14.60
MRS X 0.62 55.71 14.48 29.81

MZEFFE X 0.65 9.36 2395 66.68
HHEFFE X 0.65 5.47 17.94 76.60
N HFFRE X P 0.62 7.67 27.40 64.93

T R B, ASSREE Gt BOKIRUTRRY R S
P i = EMERIBUT 7 NaOH-P>HCI-P>O0r-P, JEH R
IKIETIRRY), SERIUKIRTTRY P oRAE S —20G
H5 B ARt g AR W 25 RA—2 (HCI-P>
NaOH-P>Or-P), 5 I 3¢ . 5 B FIXS MR 5758 X UTARY)
#973Hr 45 R A A [F] (Or-P>HC1-P>NaOH-P) , 55
WS X b g R A —# (NaOH-P>Or-P>HCl-
P)o ARKIETURY) iAo B AR H AR
L, TAFSEX AR SRR & EAHEERLK, £
ZRARIFHEMMEEAR, HERMARARKE
B, R 7= A B A QR A TR BT ™

BREIRAFE A XS B 58 IE SRR X
BPTRRERSE (B AL YR ) MATRR KR B
U Fe-P & &8 () K/NZBISMRE A UTREE R Ak
Wb JEEREE IR S AR MR R Y5 AL-P & B AR/
IKPAFREE T LR S5 BOK AR BRI A K™ I
b, BAGE IR A pHP A LR S 5h IR YR A
S BRARAPES HA B

4 ZHig
(1) F5 3% K P K TP(0.17+0.06 )mg - L™ J
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