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Tab.1 The concentration of each phosphorus forms in Dianchi lake

B A Phosphorus forms TP TRP TSP SRP DOP PP

¥ Concentration(mg/L)  0.18 0.079 0.081 0.015 0.0660.099

ME 1A E S, EokES S8 (TP F B,
KET0.18 mg/L, KKBEE THNEEFRILWRE
0.02 mg/L, —MIAN HKEFBEWRFELE 0.02 mg/L
PL B, X K AR B B SRS R B B MR AE
V5 8% JUVE B (SRP) & B B K, 78 % A PL#% (DOP) A 5
BB (PP S BEH.
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Fig.1 Kinetic curves of methamidophs and phoxime on the growth of Microcystis in the lake water treated(20°C)
A FA 2 8% (Methamidophs) : . %} #8;2.0.8 mg/L;3.1.6 mg/L;4.3.2 mg/L;B 5B (Phoxime) : 1. X1 #;2.0.02 mg/L;3.0.06 mg/L;
4.0.1 mg/L; @ 2.3 [F] the same as Fig.2,3
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Tab.2 Kinetic parameters of methamidophs and phoxime on the growth of Microcystis in the lake water treated(20°C)
25 ¥ & (Concentration of pesticide) k(h™Y) No( x 10%cell/mL) r m (%) SD P
% 8 ( Control ) 0.01494 0.7973 0.9914 — 0.1385 <0.0001
R 1 9% (Methamidophs ) 0. 8mg/L 0.01540 0.9419 0.9911 3.09 0.1452 <0.0001
R 1 9% (Methamidophs) 1. 6mg/L 0.01583 0.9424 0.9810 5.97 0.2203 < 0.0001
R i B% (Methamidophs )3 . 2mg/L 0.01539 0.8644 0.9791 3.08 0.2247 <0.0001
3 5 B% (Phoxime)0.02mg/L. 0.01563 0.9227 0.9831 4.61 0.2042 <0.0001
3 B B ( Phoxime)0.06mg/ 1, 0.01544 0.9121 0.9844 3.33 0.1941 <0.0001
3 B B% (Phoxime)0. 1mg/L 0.01517 0.8720 0.9759 1.58 0.2387 <0.0001

Wk B AERERTEG NI RABSMEREE - HHEXRBGSD W E:p HEERKF:R34E

Note: k is the growth rate contant of Microcystis; Ny is the extrapolate initial concentration of the algal cells; r is the correlation coefficient; SD is the stan-

dard deviation; p is the level of significance; the same as Tab.3,4
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Fig.2 Kinetic curves of change of TSP concentration in the lake water treated (20°C)
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Fig.3 Kinetic curves of change of DOP concentration in the lake water treated (20°C)
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Tab.3 Kinetic parameters of uptake phosphorus by Microcystis in the methamidophs treated medium (20°C)
BY X Phases mg RS k,(h) Co(mg/L) r SD p
Concentration( mg/L) Phosphorus forms
it SRP 0.03535 0.0135 0.9719 0.1918 < 0.0001
TSP 0.01165 0.0750 0.9256 0.3142 0.00063
Control DOP 0.00855 0.0615 0.9743 0.1933 <0.0001
SRP 0.03612 0.0135 0.9685 0.2858 < 0.0001
0.8 TSP 0.02557 0.0896 0.9754 0.1955 <0.0001
0—ash DOP 0.02542 0.7721 0.9756 0.1961 < 0.0001
SRP 0.03759 0.0136 0.9615 0.3125 < 0.0001
1.6 TSP 0.02592 0.5661 0.9742 0.1879 < 0.0001
DOP 0.02584 0.6442 0.9743 0.1872 < 0.0001
SRP 0.03532 0.0139 0.9657 0.2512 < 0.0001
3.2 TSP 0.02322 2.7805 0.9784 0.1819 <0.0001
DOP 0.02317 2.7669 0.9833 0.1742 < 0.0001
%} B8 SRP 0.00002 0.0036 0.9923 0.1221 < 0.0001
TSP 0.00025 0.0463 0.9503 0.2523 0.00048
Control DOP 0.00024 0.0427 0.9862 0.1961 <0.0001
SRP 0.00002 0.0034 0.9914 0.1304 <0.0001
0.8 TSP 0.00103 0.2511 0.9542 0.2875 0.00042
48— 192h DOP 0.00051 0.2414 0.9709 0.1907 < 0.0001
SRP 0.00002 0.0032 0.9701 0.1914 < 0.0001
1.6 TSP 0.00126 0.4822 0.9772 0.1847 < 0.0001
DOP 0.00081 0.4907 0.9827 0.1724 <0.0001
SRP 0.00002 0.9163 0.9607 0.2150 0.00037
3.2 TSP 0.00073 0.9163 0.9646 0.2325 0.00024
DOP 0.00042 1.0638 0.9724 0.1901 < 0.0001
x4 FHRBEATRERBDRESHNFESH
Tab.4 Kinetic parameters of uptake phosphorus by Microcystis in the phoxime treated medium (20°C)
B Bt Phases R RS k[,(h) Co{mg/L) r SD p
Concentration( mg/L) Phosphorus forms
1 SRP 0.03535 0.0135 0.9719 0.1918 < 0.0001
TSP 0.01165 0.0750 0.9256 0.3142 0.00063
Control DOP 0.00855 0.0615 0.9743 0.1933 <0.0001
SRP 0.03823 0.0131 0.9675 0.2271 0.00022
0.02 TSP 0.02454 0.0638 0.9836 0.1984 < 0.0001
DOP 0.02305 0.0582 0.9642 0.2547 0.00021
0—48h SRP 0.03651 0.0132 0.9782 0.1981 <0.0001
0.06 TSP 0.02289 0.0130 0.9722 0.1979 <0.0001
DOP 0.02203 0.0899 0.9838 0.1624 < 0.0001
SRP 0.03548 0.0135 0.9630 0.2561 0.00031
0.1 TSP 0.02037 0.4143 0.9772 0.1952 < 0.0001
DOP 0.02007 0.1390 0.9855 0.1811 < 0.0001
it 8 SRP 0.00002 0.0036 0.9923 0.1221 <0.0001
TSP 0.00025 0.0463 0.9503 0.2523 0.00048
Control DOP 0.00024 0.0427 0.9862 0.1961 <0.0001
SRP 0.00002 0.0034 0.9871 0.1968 < 0.0001
0.02 TSP 0.00159 0.0275 0.9664 0.2472 0.00021
DOP 0.00144 0.0259 0.9859 0.1989 <0.0001
48—192h SRP 0.00002 0.0031 0.9979 0.1107 <0.0001
0.06 TSP 0.00122 0.0354 0.9835 0.1924 < 0.0001
DOP 0.00083 0.0259 0.9859 0.1927 <0.0001
SRP 0.00002 0.0037 0.9884 0.1914 <0.0001
0.1 TSP 0.00108 0.0567 0.9778 0.2655 <0.0001
DOP 0.00037 0.0528 0.9606 0.2208 0.00035
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KINETIC STUDIES ON THE EFFECTS OF ORGANOPHOSPHORUS PESTICIDES ON THE
GROWTH OFMICROCYSTIS AERUGINOSA AND THE UPTAKE OF PHOSPHORUS FORMS
BY MICROCYSTIS AERUGINOSA IN DIANCHI LAKE

SHEN Hong'*?,SONG Li-Rong',ZHOU Pei-Jiang® and LIU Yong-Ding'
(1. State Key Laboratory of Freshwater Ecology and Biotechnology , Institute of Hydrobiology , Chinese Academy of Sciences , Wuhan 430072; 2. Graduate School
of Chinese Academy of Sciences , Beijing  100039;3. College of Resources and Environmental Sciences , Wuhan University , Wuhan — 430072)

Abstract: Dianchi Lake is the largest lake in Yunnan Province of China. It is a plateau lake and has been undergoing the process
of eutrophication. Phosphorus is the main limited factor for the growth of algae in Dianchi Lake. Water samples collected from Di-
anchi Lake as culture medium for Microcystis aeruginosa . The present study aims to illustrate the effects of two organophosphorus
pesticides ( methamidophs and phoxime) on the growth of Microcystis aeruginosa in the lake water. Meanwhile, the kinetic mecha-
nism of uptake of phosphorus forms by Microcystis was also studied. The results indicated that addition of organophosphorus pesti-
cides to lake water at concentration of 0.8,1.6,3.2 mg/L (methamidophs) and 0.02,0.06,0.1 mg/L (phoxime) stimulated the
growth of Microcystis . Under certain concentration, methamidophs and phoxime could inhibit the growth of Microcystis in the HGZ
medium, but accelerate the growth in the lake water. The growth rate of Microcystis was dependent upon the concentration of intra-
cellular phosphorus, and accumulative consumption of phosphorus by the alga was testified. Each phosphorus form was used by the
alga rapidly at initial phase of algal growth and the concentration of phosphorus forms changed very limited in subsequent
phase. The total soluble phosphorus (TSP) and soluble reaction phosphorus (SRP) were the preferential phosphorus forms used
by Microcystis and as P source, dissolved organic phosphorus (DOP) was also utilized by the alga to accelerate the growth of Mi-

crocystis . All above characteristic play an important role in promoting Microcystis bloom.

Key words: Microcystis aeruginosa ; Organophosphorus pesticides; Growth; Uptake of phosphours forms; Kinetics; Dianchi Lake


http://www.cqvip.com

