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Fig.1 The F,/F, of B. fuscopurpurea (A) and B. atropurpurea (B) at different salinities
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Fig.2 The net photosynthetic rate of B. fuscopurpurea (A) and B. atropurpurea (B) at different salinities
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Fig.3 The respiratory oxygen consumption rate of B. fuscopurpurea (A) and B. atropurpurea (B) at different salinities

08
07} A EV, Vs DVy O Vs
0.6 {7

. 05 i)
Es 04 fif
0.3 fil
0.2 ffi
0.1

0 1h 6h 12h 1d 2d 3d 4d 5d 6d 7d
Bt E] Time

& 4

08

07 B BV, BVs, EVy EH Vs

d 2d 3d 4d 5d 6d 7d
ffE] Time

o (Bt Bod Bial B
lh 6h 12h 1

IS TA) e AR S AL B S A 2T B SR (A) MG 22 B 2% (B) Fo/F o fH
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et al, 1997; Serrano et al, 1999), TEIR/KFINALE &4
BRAEN, HEm TEIREE RS Na W EE, MMZEf# 1R ER b
TR o A, R K FRAS AL RR AN In T Na ¥R,
SR LT B IEAE N TR (So) H Y Fo/Fo BEPLER BN
FEMBEIN B2 N, A R ER D E T R RE SR E,
IR T — RS E R m ni ALE , seRd, A SRR
FEMURR AN, Xt HAE S R REE T AR IR B I AN
FTER MO FLLESE FOF,, DA A Rk 2T
B E-H - ATPase F& A ) 22 A5 1E, HF—40 T
KB HE-H ' -ATPase (9457 5 PEI0HI R SLRR AL B
AERMCHEHSIFRAER RN, 2R
N, AEFERBINT, PS5 Ry SRR T X R4,
A g2 30 S B0 Py SR R B, DT BRI S A
SECRERIM I, FEMERELE 2 DGR G4 B4
Be, MTTREAROG & A (Aro et al, 1993; HLLEESE,
2004), SEER SR B, LB MNE 4 Py 5 Ry TEE ,
HEERARE; BEIEXSPEH Ry 1~7 d
A RFRR A BT 3). T R 2 AR
SR A A G ShR AL RE I, AR E VA Y B A B
AR N S BT ER Wh30 45 — R A o R T B AR R
SR, L, $hWran T I 58 20 B S A IR I 5 B B
FEUS N 500 pmol/L PIRENI, 2 4T P 5
R 7E S0 R 3 H U [ B T, BE)S , SAA A
FFEEE TR, 5 F/F 8RB0, aEBRAEHERE
a0 P E X IR, TR Na®
G T LB SRR ARER W ae 2500 5 Bl Jolpae Ao ] 1) A2
HWad P, WE TR, 547 R, (U Sodl B ELT
HAth A4 . Ry shB R (B 7), ShfE i, #5400
AL F IR — K MK E ESEAE 500 umol/L HLIR
WIbE T, XTRRZL PGS 5 KIFUR R TR, Wra
H RyTESS 3 Ki, LIHRE S ha g AR
IEAZE, JE I Py 5 R34 H B30 41 i s 6 B B 42
Vb B AT B SRR R IR b, LR N B TS A
-H'-ATPase {4, MIMFEAR T ARG AP HR , 2T

BRGS0 B IR s ER A B, B8
AL Py 38 Ry FHREIILG, Ja DA AT BB  fE f Jo A
-H'-ATPase FEHFRik i, Jifi-H -ATPase &% L7},
LR EN T PRSI, X R — 2R ST S .
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Effects of Salinity and Na;VQ, Stress on Photosynthetic Physiology of Bangia
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LI Guoliang'?, LIU Fuli**, SUN Xiutao™*, WANG Feijiu®

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Yellow Sea Fisheries Research
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Abstract The effect of salinity and Na;VO, on photosynthesis of Bangia fuscopurpurea and Bangia
atropurpurea was investigated, respectively, to investigate the photosynthetic physiology of Bangia, using
chorophyll II fluorescence and photosynthetic oxygen evolution measurements. The main results were
as follows: The conversion efficiency of primary light energy of PSIl (F,/F,) of B. fuscopurpurea
declined rapidly in salinity conditions lower than natural seawater while that of B. atropurpurea declined
in salinity higher than freshwater, and the decrease was positively related to the level of stress. The F/F,
of B. fuscopurpurea was significantly inhibited under salinity 0 and 8 after 3 days of hyposaline treatment.
No significant difference was seen among the different hyposalinity-stressed groups of B. fuscopurpurea.
The F,/Fy, of B. atropurpurea under hypersaline stress was significantly lower than that of the control from
the first day, and recovered to control levels after 6 or 7 days of hypersaline treatment. Saline stress had
significant effects on net photosynthetic rate (P,) in both Bangia species. Respiratory oxygen
consumption rate (Ry) decreased at the early stage and then rapidly recovered to the level of the control on
the first day. After 1 day, Ry of the hyposalinity-stressed B. fuscopurpurea groups was significantly lower
than the control. As the hypersalinity continued, Ry of the stressed B. atropurpurea increased and became
significantly higher than the control. After 3 days, the F,/F,, of B. fuscopurpurea decreased significantly
under treatment with 200~500 pmol/L Na;VO,. The decrease of F,/F,, in B. atropurpurea with Na; VO,
treatment was positively correlated with Na;VO,4 concentration. In general, with an increase in NazVOy,
concentration, the salinity stress had significant inhibitory effect on the F,/F,, and P, of Bangia. Ry of
both B. fuscopurpurea and B. atropurpurea increased with stress, an effect that was more obvious in
B. atropurpurea. The present results reveal that both marine and freshwater Bangia respond quickly to
saline stress. The enhancement of Ry and regulation of plasma membrane-H-ATPase may play an
important role in response to saline stress. Long-term saline stress had irreversible harmful effects on
photosynthesis in Bangia.

Key words Bangia; Salinity; Sodium orthovanadate; Conversion efficiency of primary light energy of

PS 1II; Net photosynthetic rate; Respiratory oxygen consumption rate
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