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Abstract: We investigated the effects of simulated nitrogen deposition on the physiological and
ecological characteristics of Sinocalycanthus chinensis seedlings by adding various amounts of
NH,NO, in a pot experiment. Three levels of NH,NO, included: low-N (2 gNm™> *a™') me-
diumN (8 gNm ™ +a™') and highN(32gNm > +a"') withOgNm ™ *a'as the con-
trol. After one year we measured the photosynthetic characteristics relative chlorophyll content
chlorophyll fluorescence parameters membrane lipid peroxidation and antioxidant enzyme activ—
ities in leaves of S. chinensis seedlings among the different treatments. The diurnal mean values
of net photosynthetic rate at the low medium and high levels of N addition were 14. 7%
54.5% and 26.4% higher than that of the control respectively; the maximum net photosyn—
thetic rates were 8.3% 66.1% and 30.9% higher than that of the control respectively. The
highest values for net photosynthetic rate and maximum net photosynthetic rate were recorded for
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the medium-N level. The daily mean stomatal conductance was higher in all N treatments than in
the control and the highest value was recorded for the medium-N level. However the intercellu—
lar CO, concentrations were lower in all N treatments than in the control; the lowest value was re—
corded in the medium-N treatment. The light compensation point and dark respiration rate among
the four treatments were in the order of medium-N > high-N > low-N > control with highly
significant differences among the treatments. In terms of the light saturation point the treatments
were ranked as follows: medium-N > low-N > control > high-N with highly significant differ—
ences among the treatments. The apparent quantum yield values were ranked as follows: medium-
N > low-N > control; however there was no significant difference between the high-N treat—
ment and the control in the apparent quantum yield value. The relative chlorophyll contents in
seedlings in the three N treatments were significantly higher than that in the control with the
highest values recorded in the medium-N treatment. The primary chemical efficiency and poten—
tial activity of photosystem Il in S. chinensis seedlings were ranked as follows: medium-N > low—
N > control > high-N with highly significant differences among the treatments. The superoxide
dismutase activity peroxidase activity and malondialdehyde contents in S. chinensis seedlings in
the medium—and high-N treatments were significantly higher than those in the control but there
was no significant difference in these parameters between the low-N treatment and the control.

The membrane permeability of S. chinensis seedlings was ranked from most permeable to least
permeable as follows: high-N > medium-N > low-N > control with highly significant differ—
ences among the treatments. These results suggested that appropriate nitrogen levels especially
the medium-N level can enhance the photosynthetic ability of S. chinensis seedlings and also
affect other physiological indexes to some extent.

Key words: Sinocalycanthus chinensis; photosynthetic physiology; chlorophyll fluorescence pa—
rameters, membrane lipid peroxidation; antioxidant enzyme activity.
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Fig.1 Effect of simulated nitrogen deposition on the pho—
tosynthetic diurnal process of Sinocalycanthus chinensis
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Fig.2 Effect of simulated nitrogen deposition on the light
response curve of Sinocalycanthus chinensis
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Table 1 Effect of simulated nitrogen deposition on the photosynthetic indices of Sinocalycanthus chinensis
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(pmol * m=2 «s71)

(pmol * m=2 «s71)

(mol * m 2

esh)

(€O, * photon ")

CK 5.76 £0.13 D 3.27+0.01 D 536.0+16.0 C 0.112 £0.006 D 0.076 £0.003 Cc
N1 6.24 £0.07 C 7.91+£0.01 C 593.3+6.1B 0.352 +£0.018 C 0.145 +0.048 Bb
N2 9.57£0.24 A 12.20 £0.01 A 737.3£12.9 A 0.834 +£0.042 A 0.173 £0.202 Aa
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2 ~ 8 Aa
g
g Ab Ab _]:_
Table 2  Effect of simulated nitrogen deposition on the iy 61
chlorophyll fluorescence and relative chlorophyll content of g Be
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