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Effects of NaCl and Cd on Photosystem |l (PSI|l) Activity of Chlorella pyrenoidosa’
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Abstract The effects of NaCl and cadmium (Cd) on photosystem [I (PSII) activity of Chlorella pyrenoidosa were
investigated by chlorophyll fluorescence test to detect the changes of PSII performance caused by environmental stress. NaCl
concentrations in media were set as 0, 25 and 100 mmol/L and CdCl, concentrations in media were 0, 1, 25 and 100 umol/L.
The fluorescence parameters were detected after exposure for 1, 3, 6, 12 and 24 h, respectively. The results showed that the
PSII efficiency and the number of reaction centers decreased under stresses of high levels of NaCl (25 mmol/L) and Cd (>25
pmol/L). The inhibition of NaCl was more related to the light dependent reaction by decreasing the quantum yield for electron
transport. The main target site of Cd was the PSII reaction center by increasing the absorbed energy and dissipation in each
reaction center. The PSII activity was enhanced by low concentration Cd (1 umol/L). The effects of NaCl and Cd depended on
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their concentrations and exposure time, which had synergistically inhibitory effects on PSII activity. Fig 7, Tab 1, Ref 28
Keywords Chlorella pyrenoidosa; salt stress; cadmium stress; chlorophyll fluorescence; photosystem Il (PSII)
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Table 1 The parameters calculated from the fluorescence transient

ZH N3 Parameter and formula

B

Tllustration

Mo = 4(F.

300ps

V,=(F,,.— Fo)/(Fm — Fo)

— Fo)/(Fm — Fo)

DTS LRI HIIRRE A, QWL SR K e K A
Approximated initial slope of the fluorescence transient, reflecting the maximum speed of Q, reduction

FEFOLIE L, TRAMIAT AR, [ S R IR IORE BE

2ms Relative variable fluorescence intensity at the J-step, reflecting the open state of reaction centers

?p,= TRO/ABS =[1 — (Fo/Fm)] = Fv/Fm
¥ =ETo/TRo=(1-V))

¢,,= ETO/ABS = [1 — (Fo/Fm)]- o

FIORBOERE (e = Ol

Maximum quantum yield for primary photochemistry (at 7 = 0)

TR TR P 7% B TR e g Q I E R T 2 AR AU (FE2 = Ol

Probability that a trapped excition transfers an electron into the electron transport chain beyond Q, (at £ = 0)

JHT AT AL BB T4 (FE2 = OF)

Quantum yield for electron transport (at £ = 0)

T IAFEH R T LA (FEr = 0D

o= 1= 0p, Quantum yield for dissipation (at = 0)
— Ve . BN LIRS R RE
ABSRCS MoV ) (liay) Absorption flux per reaction center (RC)

TRo/RC = Mo-(1/V))

ETo/RC = Mo-(1/V,)-#o

DIo/RC = ABS/RC — TRo/RC
ABS/CSo = Fo

TRo/CSo = ¢, -(ABS/CSo)
ETo/CSo = ¢, -(ABS/CSo)
DIo/CSo = ABS/CSo — TRo/CSo
RC/CSo = ¢, -(V,/Mo)-(ABS/CSo)
RC/ABS = (1/ Mo)-p,, -V,

PI, = (RC/ABS) [0, /(1 — ¢, )I[V/(1 - V)]

B SO SR TR RQ, I e B (TEr = O
Trapped energy flux per RC (at 1 = 0)

B SO SR TR AR R AR (FE2 = 0D
Electron transport flux per RC (at = 0)

B RO FERURE I RE R (T2 = O

Dissipated energy flux per RC (at = 0)

AT AR RGRE (2= 0D

Absorption flux per cross section (CS) (at = 0)
AR ARG RE (PR = O

Trapped energy flux per CS (at # = 0)

FAATTHIAR A TR B T (PR = OB
Electron transport flux per CS (at ¢ = 0)

AL AR U I RER (FE = O

Dissipated energy flux per CS (at = 0)

A THIAR SR CRE , R S BLH Y BE
Number of RCs per CS, reflecting density of RCs
FET RS B TSR S R Lo R B

Density of RCs based on absorbed energy

DA e HE A M e

Performance index based on absorption of light energy
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Fig. 2 Changes in PSII functional parameters after exposure to different concentrations of NaCl (0, 25, 100 mmol/L)
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Fig. 3 Energy fluxes per PSII reaction center (A) and cross section (B) after exposure to different concentrations of NaCl for 24 h
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Fig. 4 Changes in PSII functional parameters after exposure to different concentrations of Cd
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Fig. 5 Energy fluxes per PSII reaction center (A) and cross section (B) after exposure to different concentrations of Cd for 24 h
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PSII functional parameters after exposure to different treatments for 24 h. (A) ¢,,, (B) ABS/RC, (C) RC/CSo and (D) PI,54
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