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Abstract: Planktonic algae are single-celled organisms, and their photosynthetic activity responds
sensitively to external stress, so they are good test organisms for the comprehensive toxicity test of water
quality. Obtaining the response law of the photosynthetic activity state of the tested algae species to the
main environmental factors such as temperature and light, and mastering the culture conditions that
effectively control the photosynthetic activity state and concentration of the tested algae species are
essential for the comprehensive toxicity detection of water quality. Taking the model test organism
Chlorella pyrenoidosa as the research object, the changes of photosynthetic activity of Chlorella
pyrenoidosa under different temperature gradients and light intensities were studied in this work. The
results show that the changes of photosynthetic activity and concentration of the algae species under
different gradient illuminations are very obvious. Under low light (75 pE, 125 pE), the average
photosynthetic activity of algae species is about 0.60 while the concentration of algae species basically
does not increase. Under medium light (175, 225, 300, 375 nE), the average photosynthetic activity of algae
species is around 0.57 and the concentration of algae species has increased significantly at this time.
Among them, the best lighting for the experiment is 375 wE. Under high light (475 nE and 600 pE), the
average photosynthetic activity of the algae species is lower than 0.56 (initial activity), which can stress the
growth state of the algae species. It is also shown that the photosynthetic activity and concentration of algae
species also changes significantly under different gradient temperatures. At medium and low temperatures
(5, 15, 25 °C), the average photosynthetic activity of algae species is about 0.59, the concentration of algae
species increases with the increase of temperature, and the best temperature is 25 ° C. Under high
temperature (30, 35, 40 ° C), the photosynthetic activity of the algae species declines rapidly until
inactivation. It is indicated that the photosynthetic activity and growth rate of planktonic algae can be
controlled by controlling light and temperature, which can provide a standard method for cultivating the
tested algae samples for a online water quality comprehensive toxicity meter, thereby laying a foundation

for the development of the portable water quality comprehensive toxicity meter.
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Fig. 1  Change of photosynthetic activity of Chlorella pyrenoidosa under different light conditions

B 125 BRI, OGRS RE % (R kB 2R 1 S E A Re 70 T OB IRIREE R, BRI & E e/ AE g
YERFAE — NMBONFRE /KT EOGHRIREE R, G K7 n] e 2 SR D & AE 70, B — & e fE
o X P RES AR B A 1R F EFR VAT ORAP LA D¢, RISGSRAE T I BREE T, 58 40 M 368 1ok 2 v 48 P 4 v
SRR a )&, BB A BN ' R IR FH B8 7072 18 24 10 06 BRI ] P, S5 Mh 24 i fi 08 e e A AL 38
H B (16 A TS R I 1, (R I I AN RV R, SRt B i) B TR T R 0 3t 2 i R
2.1.2 SEAY K BT R BB 6 ok o B

B AN ER AR AN TR G 5B T N 40 R B A AR A B S W B 2 BT 7R (OD g N 680 nm 38 K N I 655 ) o
FH AT 0, ARG RRIR B R, 40 BRI R A A 4, 18 TR i e IR IR BT R, o 140 MR IR B 38 AN [FI AR B 4
e Ferb, 76375 WE A1475 WE e BEEREE T, 3R 40 vk 5 43 9 5 489005 300 E R 600 WE ¥R 2, (A8 9% 5
W, EERR AN MR X DU A HREREE T, 40 MR B 1 3 K 28 B0 T %5 7E 175 wWE #1225 WE JEHRIRES N, S 4
IR B AP LR B I a5

ShG B LRI 2 90 B B, TE 375 WE 1475 pEGREIAEE T, B % /N BRI 20 BRIK FE I N i 22, PR R
A D AR 5 8 0.559 F10.544, 38 b EL B 1 AR 2, AT %0375 W A& B A% /N ER T S 56 1) I i
JEHRERAE . TE/NT 375 pE MOGREIRIE R, 85 % /N BR B G v 1 I B B 350 v T W0 4R v 1, Bl 5 Ok R B E



F2 Wrait, 5 S A MHEK BT BRI g IR 06 IR SR R S g 7 i 137

40F =—o— 75uE
35F
30
25

20F

ODsso

15F

10F

05F

00F

Days
K2 AFEDEIE N &A% ERER AR &S

Fig.2  Change trend of Chlorella pyrenoidosa concentration under different illumination
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Fig. 3 Change trend of photosynthetic activity at various gradient temperatures
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Fig.4  OD value change curve of each gradient temperature
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