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Control Phosphatase Activity and Its Relation with Phosphorus Release in Aquaculture Ponds Sediments
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(1.College of Land and Environment Science, Shenyang Agricultural University, Shenyang 100161, China; 2.Department of Agronomy, Tian—
jin Agricultural College, Tianjin 300384, China)

Abstract: The aquaculture ponds of Dongli District and the Xiqing District in Tianjin for the two objects.The relationship between organic
phosphorus forms in sediments with dissolved reactive phosphorus(DRP) contents in overlying water, and sediment phosphatase activity with
organic phosphorus and DRP contents in overlying water had been researched. Different treatments had been taken to inhibite the acid phos—
phatase (ACP) and alkaline phosphatase (ALP) activity. The results showed that DRP contents in the overlying water were positively corre—
lated with LOP, MLOP. ALP activity with MLOP, MROP had significant positive relation and its direct effect on them was large, and the same
results on ACP activity with MROP. The change with time of ALP activity in sediments were same with the DRP contents in overlying water in
A, B and had significant positive correlation between them. Adding enzyme inhibitor, zeolite in ponds could inhibite ALP and ACP activity,
and the treatment with enzyme inhibitor and zeolite was best of all.

Keywords: sediments; phosphatase activity; organic phosphorus; DRP

KR E IR B K h R & i 2 5k
(4, FErP RO S 2 ROK AR 562 T2 2R
FRINT X TR AR A REC T S FiitiAt 26 141
TR (KR B S TR AR 22 i o L B
GATAN TR BB IR U R R IR A
IRV P A PSS R, e — WO, e

W5 B #1 : 2008-07-28

E ST : KHT A RS 1G5 H (07JCZDIC04600) s KT H Ze ik
430 H (20060708)

EEEN: T J7(1984—), 2 I TN, 7Eiefi-1-, 32 N Fr 57243
FRFAF T AYISY . E-mail:wangfang_2008_08@163.com

BIFEE . FHFE  E-mail : tian5918@sohu.com

SCRHAERERR B F T ROV PE BRI A L8R, 516
IR B TR, IR 2 SIS e il 2R B R
RARZ , PR IR M PR XH W 2R A e A 3 S B A
FHPl R AR I, R A e K R B IR 2 ALP
TES3 A 5 2) 12207 I BAT A, i 280 o B
AT B 8 ) 3 SRR TR R ER B RE AT B
SERTHT /N BRI BT 1R 5 7K Hh S AR 5 2,
YORTOHLAEY, BRI e T — Rk LIS E S A Y
SAAERBER Z— , AT K I Frii 48 7R 550
MEAC T B BT AR (147K fife S 7 AN R 5 AT A 5 7% S
I, SA LB S A —E SRR, nl A HLBERE R
R B EAEKARE, P, BT IE Je w R B



1684 F 7% IRAIEIRVERERR T k5 R R SR it 7E

2009 4F 8 H

SABEA Sy . EEDK AT PR 2 18] 5¢ R k8
o ARSCERS AT 2 AR, X 3 PR
TR 1 5 A DU R T A S B K A b T s el 5
SCRBEATIIGE, IR FHAS ) Ak BT JEG Y e R Tl I
PEREATIAE, HBYIRAE T AR TR 3 RhBERR A 1 5
A HUBERE LA K b2 7K nl i M 2 A5G 2R B B il
L, SR AT A S R e B BRI A, R
I LB P T PR A R, B KRR
BRI S

1 #RKETTE

1.1 K mRE

2007 4F 5 A 11 HXFREETTA I X AR A GELE
11 AR A ), 2007 4E 6 5 HX P53 X faith B
(FEZE 9 AR A 1) ) T AK SRIERAE . Het iR
AN S RORE 558, A B e 15 A4S, B il E 10
A o IR SRR 2R BUR IR (0~20 em) /N1 DR HL
K OKETT 40 em)FEL . JIEVEFIKFRR 25000 %
P4 N A o FR A S e AL K F T2 R R R
il 5 B3 S Ve T4, b o, D LA 5T 5 R4
JKFEH 0.45 wm £FAEDERR T U8 5 7F 24 h P B
AR it 7 K R e A FEA BAE M o L 1,

x 1 A BAMERKRER EBKHERELER
Table 1 Chemical and physical characteristics of sediment and
overlying water in pond A and B

, - WEE JER
4 Tk ¥
i 1 ‘“‘fLTlN/ B DRP/ NHi-N/ pH
el

mgeL" mg-L
WA LEK 036 021 004 663 9.09 9820
Ponds A JEEJE 085 590 3143 5097 810 121.50
WHEB LEK 049 008 004 113 856 110.20
Ponds B JGJE 076 596 2346 6007 850 137.20

EC/

.
Fih Samples 1S+ em

mg- L

1.2 RiREBHE S

B 40 em (K )x30 em (%% )x35 em (75 ) fAfil 24
A A BRI A B B SEBORAY_E KRR TR
FEAh, B CTERHGRLIGHB FAHIICTE 24 kg(2) 4 emE ), F
IS EAN FEKE 20 cm &b, IREGALFEATT A1 B1
X HREH s A2 B2 Ryl A1 AL BRE B 10 g WG AT
FENGUE L1 A3 B3 g 0 o] 570 b B, HC 61 551
4 o BYATHIAE G UE L 1H A4 B4 R4 5 ZEF0 AT 1 o
FIC B TR e )AL B, B 10 g Wb A0 ¥ 50 A
JIGUE F T, K ZF AT I 20 wL(10°%- mL™)#i B¢ 100 %
A LK AS BS R4 S5 W 57 A PR, R

AT 10 g JIREEN G 4 g XIS HAEIRTE L1 A6 . B6
g R R SR A BRA B 2R AT R 20 pL(10%-mL™)
Pk 100 fi5iE A LK DRSS — I ER .
0 0T D SR R AT L, BEALHESAE B 7 H ARG AN
FE TR AR
1.3 SRR ERE

FPRERAE D R 5 AR KRR
FE T o SRAERS ] 302 A 2 2007 46 F 15 H.7T H
ISH8HISHOH IS H,IX®BA BT H6H.S
H6H.9H6H.1077H, fER5 A B ZHAEKIR
FERT, SR 2 556 A (B SEBR{E 1S U6 (0~20 em)
LK OKETT 40 em)2RFE,
1.4 H@ROHHE

KA AT R B iR B R B A O
7% GB 11893—1989, Atk A&7 Hromt H 4R 45 SCHik
(91 74P, JRC T H e R Tl 7% P FH R B IR — ik, 43
3 B, SRR VERERR I (ACP)  h P ERERR B (NEP)
F M B R I (ALP) , B8 g 0 AR e e B
SRR AE I mg (e A SO BB AR I ) mg
B0 o U AT PERE S S E R Olsen 351, G TR
A HLBEZH 53K H Bowman Fil Cole 12 F HRI 40 TG
PEA LI (LOP)  Hh A5G YEA HLBE (MLOP)  HhAa VA
HL#E (MROP) Fl i A2 PE A HLBE (HROP ) , Ho Al 43 47 351
H AR B AE s 45 Rt 1 S 1 Sk

2 HR5iTiE

2.1 BiEAEETE S LB KD ARBERESEIS
2.1.1 BERRBEE RS LK R TR S O R

ME T, B2 F A SEBRIb R P R
JeH ALP F1 ACP 7515 -7 K H DRP B[R] 281k
AR 3 BN 5 A 11 BIFR ETFE 7 A 16 A
JE X TFRE,8 H 16 Hikm AR X EF-Z 9 H 16
H,NEP &P 7 H 16 HEIEUEZ AR, 5 EEK
DRP AL RIAA—2, MIE 3 & 4 AT LIE B SEkR
THh 38 RN P9 X BRI e A ALP 35S L K
DRP ZBfk—%r, BIN6 H6 HItEE9H 6 HIF F
K% ,NEP F1 ACP {f £ 5 -7k DRP ZB{L FLEEA —
X

R T AR A IR S UK DRP Z [H] 1Y
K Z O HAAT TSGR M. R 2 /I, 24
MIE e ALP 3G #8518 7K DRP 2 [H] 354 i) %
sl TEAROG, AHC R B I 0.892 5 i1 0.876 5,
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Figure 1 The change of enzyme activity and DRP content of water
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Figure 3 The change of enzyme activity and DRP content in B pond
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iii ACP F1 NEP 5 |37k DRP Z [Al#HEA B &, iz
1A (3 3) 45, (R U rp 45 Wl A I 75 vk o 1 7
K AT B ) L AR R BUR/IMER IR R A Tt 3
ALP(0.325 3)>NEP(-0.219 9)>ACP(-0.391 4); B jih3j#
ALP(0.279 9)>ACP(-0.064 3)>NEP(-0.375 8), i}
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Table 2 Correlation coefficient between enzyme activity in sediments
and DRP in overlying water of control group and actual pond
A A pond B 48 B pond
FRVEDERR hPERERR BPERERR RRVERARR ThVEBRRR BMERERR

fiif ACP  [iff NEP  [iff ALP  [iif ACP  [iff NEP  [iff ALP
ACP 1 1
NEP 0.2073 1 0.6341 1
ALP 0.8151* 05176 1 05219 04519 1
DRP 0.6433 03849 0.892 5%% 0.261 0 0.0175 0.876 5*

1 :n=9,705=0.807 ,700,=0.885,
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HURE H 3] Date/H - H
B2 AthyE Al BEEARETE R LBk DRP S22

Figure 2 The change of enzyme activity of A1 and DRP content of
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water in A pond
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Figure 4 The change of enzyme activity and DRP content in B pond
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B, ALP 2R i iR 2 S W &R, IR
W B AR I A oK T ACP HINEP,
2.1.2 KU P BERR BTG M S A VLB S C R

JEE 8 H B R Bl TS R /N B S I B S A LS
WA A A , AR 045 P R Ve TR A AL S
SEAAE N 496.97 mg kg™, AR SR 59.83%),
It LA AR AR 2 e A b O VE AN T 2285

I IR 5 25 A MU Z3 1 AH DG A3 B
HI(F 4),A Fl B iU ALP % # 5 MLOPFI
MROP 2 [a] 4 5 i TEAHOC , A OC R 514 0.944 6.,
0.862 8 F10.852 6.0.851 0, 5 LOP FI HROP 2 [a] #f
KRB ACP JGPE 5 MLOP 22 8] 1 5 i 38 1 A5G
FHE Z BT IHIE 4350 0.855 9 F10.826 9, HH A 3
FIA HUBELH 43 2 A AH OGS . 25 s NEP 5 fir AT A3 AL &
SR IAAARAN R . 3R 5 BRI, A B it IE
I ALP FI1 ACP {3 4 X%} MLOP F1 MROP 1) B 4%l



1686 +

5755 IRBHIBYE I VR AR 15 B G 2R SRR AT

2009 4F 8 H

& 3 MWHRAFMLERIK I PREEAEEYS_EB KAt DRP & EMEE ST

Table 3 Path analysis of enzyme activity in sediments to DRP of overlying water in control group and actual pond

A jthJE A pond

B jibIJE B pond

HEGERRR MUWSERE—  hUEBRRE - MERRRRES > HPEsER R R ThMEERE > PR
Direct ACP NEP ALP Direct ACP NEP ALP
ACP -0.391 4 -0.045 6 1.080 2 -0.064 3 -0.238 3 0.563 5
NEP -0.219 9 -0.081 1 0.686 0 -0.375 8 -0.040 8 0.488 0
ALP 0.325 3 -0.3190 -0.113 9 0.279 9 -0.033 6 -0.169 8
g 25k Coefficient of determination R*=0.846 4 R*=0.902 8

REF A, B ALP & T ACP; % LOP il HROP [
I MEN NEP WGP 4 MRS P Y
%%/, Bowman 1 Cole TA K LOP J& LI IE A5 4F
TERIBE , 7EE VR FP 5 20 i, MLOP JE A I A A
Il MROP 1 HROP W23 HiAEAE T 5 MERR A SR
g, LB A& e rh ALP Fil ACP
X} MLOP F1 MROP 3 f#47 fE A AR RAEH o

B KR DRP 55 HLBE AL HH & /41 2 B
(£ 6), FAE/KIAET DRP 5 LOP MLOP Z [A] 5 i 2

y(DRP)=-96.087+0.377x,( LOP )+
0.401x,( MLOP )—0.474x;( MROP ) +2.134x,( HROP)
2.2 AEAL IR X i A EA BRI 1 Y B0

YF ALP 1 ACP XA MLBE fL o rER ,
KA DRP 3Ok H TR IR LG MBS w1k, FrLd

% 6 EEKEPAREBAMENEES BRHEXRE
Table 6 Single correlation coefficient among DRP of overlying

water and organic phosphorus forms

HRREL

IEARSG, MR A 9 0.585.0.629, 5 MROP, corelation {ﬁ@iﬁoﬁl Jﬁﬁp Eﬁ%@ ﬁ@«ﬂ%@ T
HROP ZIET‘H:H)CZ:E%‘ ° EE leEI%[] LOP MLOP EIE: LOP 1 0.797" 0.474 -0.194 0.585"
B ALl AR DRP R, BRI AT]E i il MLOP 0797 . 0647 0047 0629°
245 FEDKIET DRP £ 55, 2T MROP HROP /& MROP 0474 0647 1 -0507 0134
RIS IR PEA SR AL, AT — AR MERE AL n] 7% HROP  —0.194 0047  -0.507 1 0.289
PRI, 5 FEDK A R R AR 22 . IR DRP 085"  0.629° 0.134 0.289 !
ABUBRALA S DRP S AT TR =12 0 576 0705,
x4 RiEPBEREEE S EEINBHAS Z BHEX ST
Table 4 Correlation analysis among enzyme activity and various organic phosphorus forms in sediments
A Y% A pond B b3 B pond
TEAPIEE  dREa IS PR AR SRArEAPLEE WA PUEE  PImEA S PREAE NS STt a L
LOP MLOP MROP HROP LOP MLOP MROP HROP
ACP -0.049 6 0.8559 -0.116 0 0.007 2 -0.766 2 0.826 9 0.323 7 0.070 6
NEP -0.846 8 0.790 8 0.772 5 -0.159 9 -0.699 0 0.778 1 05711 -0.429 7
ALP -0.737 5 0.944 6 0.852 6 -0.297 3 0.142 8 0.862 8 0.851 0 -0.664 0
H:1=9,r00=0.807 ,r00=0.885 , ACP \NEP | ALP 431y R BRIt v PE IR 6 | Dol MR RR T -
x5 REPBREEENSEVNBESNERBEZRE
Table 5 Direct path coefficient of enzyme activity to various organic phosphorus forms in sediments
A M3 A pond B 3 B pond
EYEANLEE  PEMEAOUEE  PRIEAYIEE SRt AYIEE AN EMEAOEE RO SR AL
LOP MLOP MROP HROP LOP MLOP MROP HROP
ACP -0.448 2 0.3356 0.223 0 -0.049 6 -0.641 9 0.491 6 -0.382 2 0.172 8
NEP -0.603 4 0.068 5 0.070 6 -0.223 4 -0.574 0 0.029 0 0.056 3 -0.461 7
ALP -0.164 5 0.634 6 0.254 7 -0.106 7 -0.379 9 0.501 3 0.143 2 -0.057 6

{E: ACP \NEP ALP Zp 51y BRPEWRIR R . PV EBE AR MR AG -
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Figure 5 ALP activity of sediment of different treatments in A pond
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Figure 7 ACP activity of sediment of different treatments in A pond
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