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Comparative Studies on Physiological and Biochemical Characteristics
of Sun and Shade Acclimated Nostoc commune
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Abstract; In order to clarify the physiological and biochemical basis of Nestoc commune lived in different
environmental light levels, their daily changes of Fv/Fm, photosynthetic characteristics and content of
carotenoids and chlorophyll were studied. Compared with shade-acclimated N. commune, sun-acclimated
N. commune had higher light saturation point, higher content of carotenoids and higher ratios of carotne-
noids to chlorophyll as while as lower ascending slope of light-limited part of P-I curve, lower dark respi-
ration, lower Fo/Fm and lower content of chl a and MAAs on the basis of dry weight or surface areas.
And their maximum photosynthetic rate and light compensation point were insignificantly different. Both
of them had no obvious photorespiration. Shade-acclimated N. commune was more sensitive to high light
than sun-acclimated ones. If the sunlight was high enough after rain, they both were photoinhibited, but
they could recover immediately at lower light levels or at night. Results showed that photosynthetic char-
acteristics and pigmentation for sun-acclimated and shade-acclimated N. commune were significantly dif-
ferent and these might be responsible for their adaptations to different light levels.

Key words: Nostoc commune ; Photoacclimation; Photosynthetic characteristics; Pigmentation
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Fig.2 Photosynthetic CO, assimilation as a function

of irradiance for sun and shade acclimated
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Table 1 Parameters for P-I curves of sun and shade
acclimated N. commune
P eters S;Jvn-acclimato;d Sh;lde-acclimated
P, (umolCO,+g~'DW+h"!) 830 £175 1017 130
gl h1y.
@ (’"“°1C°2_,5 DW-h) 4.9£0.76  9.8:1.3"
(pmol-m~2.5"1)

I (pmolem=-2.s"") 217 £37° 102 £4*
I, (pmol-m=2.g-1) 9.7x2.1 10.6 £1.1
Ry(umolCO,+g='DW-h~1) 6013 104 16 *

»*  are significant at p =0.01 level (ANOVA).
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Fig. 3 Effects of exposure time and chloramphenicol
on the dark recovery of photoinhibited sun and
shade acclimated N. commune
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Table 2 Pigment contents and biomass
of sun and shade N. commune
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Sun-acclimated  Shade-acclimated

Parameters N. commune N. commune

Chl & (mg:g~'DW)

(pgeem™?) 6.84:0.32°  9.38:0.68°
Car (mg-g~'DW) 1.20£0.07*  0.920.12*
(pg-em-?) 3.03+0.11* 2.72+0.10"
Car/Chl a 0.42+0.04*  0.28+0.03°
MAAs (mg-g~' DW) 60.8 £5.7* 131.6 £15.8""
MAAs/Chl a 21 37.4
DW (pgeem~2) 2.34+0.07°  3.10:0.34°

2.890.11°

3.50+0.30*

* are significant at p =0.05 level , «« are significant at p =0.01
level (ANOVA).
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