28 2 Vol. 28, No. 2
2004 3 ACTA  HYDROBIOLOGICA  SINICA Mar. , 2004

wORE MR R OAERE O TA ARE

( , 430072)
: ( )
(TSP) (SRP) ( DOP) 6 95mg/ L,
, K,HPO, L1 Lo, KHPO,
L349 [ 114 , s KoHPOy, Lo, KoHPO4
1 114 , KoHPO4 >
SRP , DOP , SRP
SRP
:X171. 5 tA : 1000 3207(2004) 02 006
nosa Kiitz)
, HGZ , 27+1°C, pHS,
20 &0 , 2000lx, 2h/12h , 23
, ) 5000r/ min
B [ - 2] B
) ) HGZ
; 3d, s
i i [3]
, 1.2 ( Methamidophs) ,
, ( Phoxime)
, > 80% , > 90% ,
Ll , 6. 95mg/ L,
, /12,1710  1/8, K>HPO4
, 1011,1:9, 1. 7
; 0.02mg/L, 0.06mg/L
s 0. Img/L, K2HPO4 1. 349,
IL114 1 69
13 ,
1
650nm s
1.1 ( Microcystis aerugi- , : Y= 0.284+ 31.5X
:2002- 07- 20; :2003- 10- 10
“ 7 K99 05-3501]

(1978—),



2 175
Y (x10° /mL),X 3
0.999, P< 0.0001 ~ ¥ i3
, . 24 (ODisom) Z 3 / !
= '
o 1
1.4 13l S 259 A/‘ 4
(b0 2 V4
(TSP) (SRP) = :/
Y 154 /
2 5
= 104 /:/
2
2.1 £ 5 A
1 gt
04
2. 1. 1 .. L LS L ¥ L - T b4 T | SO | b4 L}
24 48 72 96 120 144 168 192 216
0.0014% 0.0042% B8] Time/(h)
0.007%,
(0 :
Fig. 2 Kiretic curves of phoxime on the growth of Miaocystis a.
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(V/V) 12 ) .
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Concentration of isopropanol . s
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Fig. 1 Kinetic curves of methamidophs on the growth of Microcysiis a. 3-8
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Tab. 2 Kinetic parameters of growth of Microcystis a. in organophosphorus pesticides treated medium

KOs k(h Peell
Concentration ratios of organic phosphorus to KyHPO4 () A(X10cell/mL) !
K,HPO, 0. 01%1 13. 118 0. 947
( Methamidophs): KHPO,= L 11 0. 2013 1B. 1347 0. 92
( Methanidophs): K,HPO = 1 9 0. 2045 13. 1512 0. 915
( Methanidophs): K;HPO = T 7 0. 01891 3. 1371 0. 957
(M ethamido phs) 0. 0090 13. 6315 0. H37
(Phoxime): K,HPO,= 1: 349 0. 01970 13. 1075 0. 946
(Phoxime): K,HPO,= 1: 114 0. 02062 13. 1053 0. 938
( Phoxime): KHPO4= 1: 69 0. 01913 13. 068 0. 958
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Fig. 7 Kinetic curves of change of DOP concentration in
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Tab. 3 Kmetic parameters of uptake of phosphorus forms by of Microcystis a. in organophosphorus pesticides treated medium

K,HPO,
- . ks(h™ ) r
Concentration ratios of organic phosphorus to K,HPO, Phosphorus
SRP 0. 03698 0. 9781
KoHPO,4
TRP 0.03360 0. 9876
SRP 0.03742 0. 9820
( Methamidophs): K;HPO4= 1: 11 TSP 0.027% 0. 9784
DOP 0. 00131 0. 9539
SRP 0.03783 0. 9834
( Methanidophs): K,HPO = 1. 9 TSP 0.02745 0. 9793
DOP 0. 00167 0. 908
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K,HPO,
ks(h™ 1) r
Concentration ratios of organic phosphorus to KyHPO4 Phosphorus
SRP 0.03514 0. 917
( Methanidophs): K,HPO = 1 7 TSP 0. 0258 0. B4
bop 0. 00106 0. 9,67
SRP 0. 00165 0. 24
(M ethamidophs) TSP 0. 00092 0. 834
Dop 0. 0019% 0. 942
SRP 0. 03100 0. }12
(Phoxime): K,HPO4= 1: 349 TSP 0. 02764 0. 9714
DOP 0. 00134 0. 9843
SRP 0.03743 0. 834
(Phoxime): K,HPO4= 1: 114 TSP 0. 02988 0. ;44
bop 0. 00008 0. ,18
SRP 0. 0304 0. 9745
( Phoxime): K,HPO,= 1: 69 TSP 0. 02431 0. 9712
DOP 0. 00005 0. ;W78
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KINETIC STUDIES ON THE EFFECTS OF
ORGANOPHOSPHORUS PESTICIDES ON THE GROWTH
OF MICROCYSTIS A. AND ITS UPTAKE TO PHOSPHORUS

SHEN Hong, LIN Jun, ZHENG ZherHua, DING LI and ZHOU Per Jiang
(Dpariment ' Environmental Science, Wuhan Unwesity, Wuhan 430072)

Abstract: Organophosphorus pesticides ( OPs) are widely used in agriculture and they do not only kill target organisms but also
extend to some nontarget organisms. Major portions of some nontarget organisms are algae cells. The objedive of this work was to
study the effects of low concentration methamidophs(MAP) and phoxime on the growth of Microcystis aeruginosa. Meanwhile, the
kinetic mechanism of uptake of three kinds of phosphorus forms —total soluble phosphorus ( TSP), soluble reaction phosphorus
(SRP) and dissolved omganic phosphorus ( DOP) by Microcystis were also studied. The concentration of total phosphorus was
6. 95 mg/ L in each medium. Methamidophs and phoxime were diluted with sterile distilled water and added into the sterile modi-
fied HGZ medium a various phosphorus concentration ratios of methamidophs and phoxime to K;HPO,. Microcystis cell density
measured by spectrophotometer every 24hr at 663nm after inoculation. And adopted ammonium molyhdate spectrophotometric
methods to determine the phosphorus forms concentration. Compared with no MAP and phaxime in medium, when MAP, phoxime
and KoHPO4 combined in concentration ratio ( I: 11 and 109, 1: 349 and 1: 114) was treated, the growth of Microcystis was stinr
ulated. And the algal cells in MAP, phoximé K,HPO, ratio I 9, 1. 114 treated medium grew faster than that of inMAP. K,HPO,
raio 1: 11,1 349 treaed medium. The growth of Microcystis significantly inhibited by MAP when no K,;HPO, in medium and
MAP as unique P source of algal growth. The kinetic curves of change of phosphorus foms concentration in each medium were fit
to logistic model. The SRP could be assimilated by algae at higher velocity than that of other phosphorus forms, and few DOP
used by algae. The algal grew faster, the values of uptake velocity of the SRP by Microcysis were bigger. All these results
showed tha the MAP and phoxime could stimulate growth of Microcystis when they and inorganic phosphorus combined in cettain
ratio, but the point of the certain ratio for MAP is higher than that for the phoxime. The growth rate of Microcystis was dependent
upon the ncentration of intracellular phosphorus, and SRP was the preferential phosphorus form used by algae. The cause of
stimulation might be the MAP and phaxime could accelerate the velocity of SRP uptake by the algal at the low concentration.
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