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Abstract Algal photosynthesis inhibition method is a potential method for rapid detection and early warning of
comprehensive toxicity of water, and stable test conditions are critical to the toxicity test results of the algae
photosynthetic inhibition method. In this paper, Chlorella pyrenoidosa is used as the test algae, and according to
the characteristic that pesticide Dailon (DCMU) has an inhibitory effect on the photosynthetic activity of algae, the

inhibition rates of the four photosynthetic fluorescence parameters (a, Fv/Fm, Yield, and rP) are as the analysis
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objects. Under the stress of different mass concentrations of DCMU, the influences of the three test conditions,

including the mass concentration of the tested algae, the mixed volume ratio of the algae liquid to the sample, and

the reaction temperature, on the stability of detecting the comprehensive toxicity of water has been studied

separately. The results show that when the mass concentration of the tested algae is in the range of 100 ~

600 pgeL™", the change of the algae mass concentration has no significant impact on the detection of comprehensive

toxicity of water. However, the mixed volume ratio of the tested algae solution to the water sample has a great

impact on the sensitivity of toxicity detection. When the mixed volume ratio of the tested algae solution to the water

sample is 2: 8, it is more conducive to improving the sensitivity of aquatic toxicity detection. In addition, the

reaction temperature also has an important effect on the detection of comprehensive toxicity of water, and when the

temperature is between 20 °C and 35 °C, it is more conducive to improving the detection accuracy of comprehensive

toxicity of water.
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Table 1 Parameters acquired by rapid light curve (RLC)M®
Parameter Designation Physiological significance
Maximum light utilization coefficient or initial Capturing ability of photosynthetic
* slope of rapid light curve system for light energy
Maximum photochemical Characterization of photosynthetic
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Table 2 Variation of photosynthetic activity parameters for different mass concentrations (C) of Chlorella pyrenoidosa under

stress of different mass concentrations of DCMU for 1 h

Mass concentration

of DCMU / (ugeL. N Parameter C=100 ug-Ifl C=200 pg-I;l C=400 yg-I;l C=600 )ug-Lﬂ

a 0.591040. 0078 0.594040.0113 0.6060=+0.0078 0.6100=40. 0085

Fv/Fm 0.6320 0.633040.0035 0. 6360+0. 0035 0.636040. 0028

0 rP 60.715041.4354  61.2250%£1.5627  61.7200£0. 8061 60.730040. 3394
Yield 0.438040. 0071 0.455040. 0120 0.456040.0177 0.432040. 0014

a 0.416040. 0156 0.42504-0.0113 0.418040. 0254 0.397040. 0035

~ Fv/Fm 0.5010 0.492040. 0100 0.4900+0. 0014 0.495040. 0028
K rP 41.0790+1. 3562 42.905040. 5020 43.9100+0.3536"° 40.230040. 4525
Yield 0.288040.0144 0.306040.0028 0.3030£0.0028 0.291040. 0029

a 0.2870=40. 0054 0.307040. 0057 " 0.2790=+0. 0085 0.272040.0028

Fv/Fm 0.3990=40. 0064 0.397040.0184 0.3910£0. 0028 0.390040. 0042

10 rP 31.914042. 0739 32.83504+0. 7707 32.820040. 5940 29.155040. 5440
Yield 0.227040. 0080 0.230540.0110 0.2390£0.0028 0.213040.0057"

a 0.219040.0175 0.231040. 0120 0.2270£0. 0057 0.209040. 0127

Fv/Fm 0.362040. 0042 0.357040. 0163 0. 3530 0. 348040. 0035

20 rP 28.405040. 8132  30.5850+0.4738" 26.4200+0.5374  27.9600+1. 8243
Yield 0.2060=40. 0049 0.219040.0078 0.1910+0.0070" 0.194040. 0049

a 0.163040.0062 0.160040. 0069 0.1800=+0.0035" 0.155040. 0057

Fv/Fm 0.290040. 0057 0.264040.0014" 0.2740=+0.0127 0.268040.0021"

10 rP 19.319040. 1281 20.00504+0. 6010 20.700040. 3677 18.4150£0. 1626
Yield 0.142040. 0016 0.13604-0. 0049 0.151040.0021" 0.129040. 0007 "

a 0.1070 0.096040. 0057 0.091040.0021" 0.095040. 0100

Fv/Fm 0.220040.0113 0.228040. 0057 0.21804+0. 0035 0.221040. 0007

80 rP 12.6600=40. 1000 11.0650=£0. 8270 9.6610+0.9185" 10.759041.4722

Yield 0.0890=40. 0021 0.086040.0014 0.0820=+0.0141 0. 0880

1217001-4



HRiIEX

E a2k E 12 H1/2022 £ 6 B/FER

3.2 WS HMKEER & AR L X &0 6 M
AL
S K 5 2 AT R B 7 0
KGR TR G . WIS
FRUIKCRE 1 TR 2 PR AL EL L A% SC M 4 07 T B 98 T R
) 8 W 15 14 D K TR 4 AL 30 4 40
LB« 1) TE A 5 DR o K G A

0.8 L (@)

0.636 0.643  0.644  0.640

é%- ) U

04+t

10:0 2:8 5:5 8:2
Proportion

DIRG T2 IR BT R AR . Y32 S 1
7K FETR A AR FR L 43990 R 10:0.8:2.5:5,2:8(10:0
PRA AR 2 32 3 8 W PR B K T A K BRI BD L B
A B TR IR A 5 FRIAE S e B s S
¥ Ev/Fm HWE 2 Fros., WTUE M EEASEHY
JEAEAE T 228 AR AL 5 19 6 A 06 1 S 480 Fv/Fm Jf
A2 AR S TR KRR A AR R L 52

0.8}®

0.6325 (.6265 0.6300 0.6§00

gm- N

0.4}

10:0 2:8 5:5 8:2
Proportion

Bl 2 AFEERA AT 2 BT AR Fv/Fm. GR35 17 I RF i 88 SR B2 AR 1] 5 (b) 18 5 i 52 18 6 2 ke BE A )

Fig. 2 Fv/Fm of blank control group for different mixing volume ratios. (a) Mixed samples to be tested with same algae

concentration; (b) tested algae samples with same concentration before mixing
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