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Abstract Rapid measurement of phytoplankton photosynthetic parameters is important for bloom and red tide
prediction as well as water ecological research. In order to solve the problem of high data sampling rate caused by
narrow pulse light source when the fast repetition rate (FRR) method is applied, a phytoplankton photosynthetic
parameter measurement system based on variable pulse induced fluorescence is designed. The designed system
utilizes a single pulse to realize the single turnover excitation mode, and employs pulse integration to implement
weak light pulse signal detection in the relaxation mode. The data sampling rate can be reduced from higher than
10 MS/s to 1 MS/s. The functional absorption cross section of photosystem II (PSII), maximum quantum yield of
photochemistry in PSII, and Q, (reduced primary electron acceptor) reoxidation time constant, can be measured
rapidly. The relative standard deviation of the three parameters is less than 3% .
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Fig. 1 Block diagram of photosynthetic parameter measurement system based on variable pulse induced fluorescence
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Fig. 2 Schematic diagram of optical system
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Table 1 1/V conversion circuit configurations and performance parameters

Detector Input Feedback Feedback —3dB
Signal Detector capacitance capacitance capacitance resistance bandwidth
Cp/pF Cw/pF Cr/pF R:/kQ /MHz
Fluorescence H6779-01 10 2.8 1 25 10.7
LED reference light PC10-6B 18 2.8 2 10 13.3
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Fig. 6 Pulse integration circuit
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Table 2 Parallel measurement results of Chlorella pyrenoidosa at normal physiological state

Relative standard

Sample No. 1 2 3 4 5 6 7
deviation /%
opsn/(10* m?/quanta)  258.6 263.1 251.4 249.8 260.3 259.9 258.3 262.5 2.06
F./F., 0.657 0.640 0.639 0.670 0.651 0.662 0.649 0.655 1.05
Tqa/ps 223 216 235 230 228 220 219 227 2.83
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