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Abstract; To understand the regulating effect of exogenous nitric oxide on the plant physiological response on the stress
condition of simulated acid rain, we examined the effects of exogenous nitric oxide with the donor of sodium nitroprusside i.
e. SNP on the relative chlorophyll content, diurnal variations of photosynthesis and chlorophyll fluorescence with the
experimental materials of Indocalamus barbatus McClure in 2007

The results showed as follows: (1) By treatment with exogenous nitric oxide (50 —450 mg/L SNP) ,the decreases of

relative chlorophyll content were significantly alleviated at the stress condition of pH 3.0 simulated acid rain ,especially the
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treatment with 450mg/L sodium nitroprusside was the best. (2) Under the stress of simulated acid rain, the midday
depression of photosynthesis became more serious. The daily average of net photosynthetic rate( Pn) ,stomatal conductance
(Gs) , transpiration tate( 7r) and stomatal limitation value( Ls) all were decreased significantly, while intercellular CO,
concentration( Ci) was increased. By treated with exogenous nitric oxide, Pn, Gs.Tr and Ls was increased at different
extent, while Ci was decreased, especially the treatment with 450mg/L sodium nitroprusside was the most obvious . (3)
Under the stress condition of simulated acid rain, the maximum fluorescence of dark adaptation ( Fm ) , PSII maximal
photochemical efficiency ( Fv/Fm ) , PSII effective photochemical efficiency ( Fo'/Fm') , maximum fluorescence of light
adaptation( Fm') , stable fluorescence ( Fs) photochemical quench ( gP) , non-photochemical quench ( NPQ) , PSII actual
photochemical efficiency ( @PS Il ) and acyclic electron transfer rate ( ETR) were all decreased, but the minimum
fluorescence of dark adaptation( F 0), and minimum fluorescence of light adaptation( F'0) were increased. After treated
with 450 mg/L sodium nitroprusside, the changes of all the above fluorescence parameters under the stress condition were
inhibited in different degree. The results suggest that, nitric oxide treatment can alleviate the decrease of photosynthetic rate
induced by non-stomata factors and the damage of photosynthesis system, and improve the foliar photosynthetic ability under
a acid rain stress condition. Increasing of photochemical efficiency and the non- photochemical dissipation of excess light

energy is probably one of mechanisms which nitric oxide alleviates the damage of photosynthetic apparatus by acid rain.
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Fig.2 Effects of different concentrations of nitric oxide treatments on diurnal variations of net photosynthetic rate (P n) , stomatal conductance ( Gs) ,

intercellular CO, concentrations ( i) , transpiration rate (7'r) ,and stomatal limitation (Ls) in Indocalamus barbatus McClure
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barbatus McClure
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Fig.4 Effects of different treatments on the PSII maximal photochemical efficiency Fo/Fm, and the PSII effective photochemical efficiency Fv'/Fm’

in Indocalamus barbatus McClure
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adaption in Indocalamus barbatus McClure
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Fig. 6 Effects of different treatments on the Photochemical quench, and non-photochemical quench in Indocalamus barbatus McClure
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Fig.7  Effects of different treatments on the PSII actual photochemical efficiency, and the acyclic electron transfer rate in Indocalamus

barbatus McClure
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HEETEY:, ZEMA T A RENBIR, A NO #215 oP f1 NPQ M, YAk 3R I 2 A L ae Y IE
JeAZEFER R IR T RE R NO ZFMRIME TR AR BB NHZ —. NO RERNMEANGES TS ER
Bl FRPER, PRSI E R — 2R,

(4) B40 NO X HlimE ¥ AW EM:, — 7 H , (K E NO XY RA RYER, 5 —FH, RikE
NO & & BE A mE(0, ) g EAR (H,0,) KB4, ATt . ASCXBRF A T4+
F— AR E LA R M R RS T 50, ARk E Y SR EASE™ AN —EARAT T2
8 T A E R R E , AR A TG 2 450mg/L MR SNP B AR 8007, X 5 B4
%2R F 150mg/ LSNP (/K 3% AN ) Mg ba SR B il B v B Pk RAE R R 45 3R A T AR [H, WT R 2
B FRa 2R AR R AP R RS EAFEm AN 2R, REERELE T —5FT. 1t
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Sb, AR M R 7E pH3. 0 BRMA TR T JEATHY , 30 T HAGM8 38 B T BRI o 75 2E— P ik

EHI, A 3¢ NO JA#ERR I B BT 5T E P Ah i R AR IE , R BT R BRI T NO X+ & 4% BR W e T % 1
R E REDEEREN RA RAFHRCR, BT NO RHYIE F = E R B9, (R RSN RN R 4
i, SNP 45 NO H FIftHR , 7EM Y hiye B R gk (R EHR 2 T5 T MBI E A A D HIIGE , 7R B SMARAF T BN R7E
TR Bl RIISEAATE) BXT NO REAMATE Bk T K% BI/E A M E— 20, RnhEF s 4
PR NO e B iRy fRT I RE 7 B6 BT 5T, O NO TR DR SR AL ERME R BALIRYE . HEAL, an SR BB MR F7 i
P NO A BA B TE AT, 18 3R PR NO K, 3 T3R5 8 45 8 306 38 2R LB o
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