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Effects of Mesotrione on Photosynthesis and Species Competition in Microcystis sp. and Scenedesmus quadri—
cauda

NI Yan, WAN Jin—-bao”, LAI Jin-hu, WANG Mao—lan

(Key Laboratory of Poyang Lake Environment and Resource Utilization, Ministry of Education, Institute of Environmental and Chemical Engi—

neering, Nanchang University, Nanchang 330047, China)

Abstract : Mesotrione ( 2—[4-methylsulfonyl-2-nitrobenzoyl |-1,3—cyclohexanedione ) belongs to the triketone family and has been widely u—
tilized to control a wide range of annual grasses and broad-leaved weeds in maize production. It has been detected in the aquatic environ—
ments and may have negative impacts on aquatic organisms. In the present study, mono—culture and mixed—culture experiments were carried

out to investigate the effects of mesotrione on the photosynthesis and species competition of Microcystis sp. and Scenedesmus quadricauda.

Mesotrione at 0.5~10 mg+L™" decreased the F,/F,, I,, « and ETR,,, in both Microcystis sp. and S. quadricauda, with significant correlation
found between such decreases and mesotrione concentrations. On the 14" day of exposure, all fluorescence parameters reduced to the mini—
mum values at 10 mg L™, Mesotrione had greater effects on the fluorescence parameters in S. quadricauda than in Microcystis sp. Under
control conditions, S. quadricauda was dominant over Microcystis sp. However, exposure to 5 mg+L™" and 10 mg+L™" mesotrione enhanced
the competition of Microcystis sp. The strongest competitive ability was observed in mixed culture of 1:3(Microcystis sp.:S. quadricauda)

ratio. Therefore, mesotrione has the potential to promote cyanobacteria bloom.

Keywords: mesotrione; competition; photosynthesis; Scenedesmus quadric auda; Microcystis sp.

W — KA DA B 5 Y s A i A
MMLEAZ A . BEE NRE Tt ny P k%, K

K FE B H#7:2014-06-13

E&TH . “+— 1" EFERE - S350 H (2007BAB23C02) ;B
B BB BH I PR 15 R VR P 0 7 S T S0 TP A 3 4
(704999 ; 1 B R 2F# K 542 (704861 ) T TG B BB T RHEL TS
I HI55 H 5 TP BRI H (20121BBF60052 )

EERBA 6 WF(1985—), % A, EE NS AR 2GR R R 1
AYAF5Y . E-mail: niyanedu@gmail.com

*BIEEE . T4 E-mail: jbwan@ncu.edu.cn

AT b5 K R Al A= 7 AR AT AR 24 38 5 A A
ARG ATKAR, s B i T 7 R M E R, el
WA AR K BB P U K AR iR 3R S
WK KA R R A B SR R pH (H 58
SHEEARAE DN R A B Pl B A B] 52
AW AR R I, BRI it — ok
Al B 55 BE S A R ) 5w 4, DT S MRl /K AR Y A=
Liirling ZEPYE T T %2 73 HE (Metribuzin ) X 484 A= # 5



150 I9F, 26 RIS N SR P R £ 1 S S 2437

( Scenedesmus obliquus ) Fl 4 25 135 3¢ 3 ( Microcystis
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Table 1 Photosynthetic parameters of Microcystis sp. and Scenedesmus quadricauda in pure culture under mesotrione exposure

THHEEE Microcystis sp. PUEEWEE Scenedesmus quadricauda

et

N Tﬁ]‘ﬂj RLCs 24{ Parameters of RLCs RLCs Z${ Parameters of RLCs
mg-1 el R, I of ETR,./ FJF, I o ETR,./
pmol-m2-s e photon”  pmol -e  m+s™ pmol-m2-s” e photon”  pmol+ e m?+s”
0 2 045:0006 8520:035  021:0.001  17.37:035  0.66:0.006  119.35:530  0.31:0.002  37.00+1.81
7 045:0.003  84.72:024  021:0.002  17.27:026  0.66:0.002  120.14x152  0.31:0.001  37.26x1.47
14 045:0004  85.13:031  020:0012  16.38:043  0.65:0.005  119.42:1.87  031:0.002  37.05:133
0.5 2 044+0003% 78.67+342  020:0.013  1620:030  0.64:0.001*  112.97+1.04  030:0.001*  33.6:1.75
7 0.44£0005% 77.25:0.16*  020:0011 15522031  0.63:0.003%* 110.31:2.78%  0.30:0.001%  32.09+1.21*
14 043x0010% 76.84:125%  0.19:0.003  14.99:027  0.61x0.004* 109.22+1.49% 0.29:0.003*  31.63x1.13*
5 2 042:0.006% 77.67+8.18  0.19:0.006  14.73x0.45%  0.61:0.003*  84.23:096*  0.29:0.002%  24.77+0.32%
7 041x0.003% 70.35:327%  0.17:0.010%  11.96:021%  0.56:0.010%  77.38:1.42%  0.26:0.003%  20.45+0.63*
14 031+0002% 6541+132%  0.16:0.004%  10.46£0.19%  0.35:0.007%  70.2122.0%  0.24:0.001%  17.19+1.25%
10 2 042:0001% 69.13:5.05%  0.19:0.008  13.20:0.87%  0.61:0.001%  79.0742.72%  0.29:0.001*  22.93+1.01*
7 038:0.003% 64.56+1.78%  0.16:0.011%  10.39+0.19%  0.52:0.004%  74.13+3.45%  024:0.002%  18.13+1.27*
14 028:0.004* 59.88:231%  0.14:0.002%  845:0.22%  031:0.010%  68.94=1.17%  021:0.001%  14.82+0.73*

TE R P EER AP E bR (n=3) . * N R EVEIER(P<0.05),

Note: Values are means + standard deviation(n=3). * is significantly different at P<0.05.
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Figure 1 Relative concentrations of chlorophyll a in

-#-100%S

Scenedesmus quadricauda in mono—culture and

mixed—culture under mesotrione exposure
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Figure 2 Relative concentrations of chlorophyll a in Microcystis sp.

- 100%M

in mono—culture and mixed culture under mesotrione exposure
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Figure 3 Growth rates of Scenedesmus quadricauda and
Microcystis sp. in mono—culture and mixed culture under

mesotrione exposure
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Table 2 Parameters for competitive inhibition of Microcystis sp.(M) and Scenedesmus quadricauda(S ) under mesotrione exposure

RA Y 0 mg- L™ i Mesotrione 5 mg- L™ 5] Mesotrione 10 mg- L™ ff 5[ Mesotrione
Mixed culture B by B ¥ B ¥
25%M+75%S 1.17 1.72 2.54 1.29 4.79 0.58
50%M+50%S 0.54 0.64 2.19 1.52 3.88 1.35
75%M+25%S 0.34 0.35 2.07 1.66 3.32 2.53




150 I9F, 26 RSN B D R £ 1 S S 2441
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