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Abstract We investigated the effects of different forms of soil nitrogen additions NO; -N  NH; -N or
NH;NO;3-N  and exposure to elevated atmospheric NH; concentrations on photosynthesis  nitrogen utilization
and nitrogen allocation in photosynthetic components in leaves of Cinnamomum burmanni . The results showed
that maximum rates of carboxylation V., .. and maximum rates of potential electron transport J .. were
achieved in plants grown with additions of NO3 -N and under elevated atmospheric NH; concentrations com-
pared to plants growing under ambient conditions. Both [, and V.. declined in plants supplied with NH" -
N or NH4;NO3-N and grown under elevated atmospheric NH; . Regardless of the different forms of nitrogen sup-
ply leaf nitrogen content on an area basis N, significantly increased under elevated atmospheric NH; con-
centrations p <0.05 . Thylakoid nitrogen N;  Rubisco nitrogen N and nitrogen associated with elec-
tron transport N increased significantly in plants supplied with NO; ™ -N and exposed to the elevated atmo-
spheric NH; when compared to plants grown under ambient condition p <0.05  however N, N; Ny and
Np, all decreased in plants supplied with NH; -N or NH;NO;-N. These results suggest that increased atmo-
spheric NH; promotes the utilization of nitrogen for the synthesis of photosynthetic components but inhibits the
partitioning of nitrogen to Ny Np and Ny in plants supplied with NH, -N or NH;NO;-N. The organic nitro-
gen content per unit dry mass increased in plants that were supplied with NO; -N or NH,NO;-N  but not

NH, -N  when exposed to increased atmospheric concentrations of NH;. The soluble protein nitrogen content
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also increased in plants grown with NO; -N additions but not in plants grown with additions of NH; -N. The

results suggest that increased atmospheric NH; concentration enhances nitrogen absorption and utilization and

promotes photosynthesis in plants supplied with NO; -N additions but inhibits photosynthesis and nitrogen in

plants supplied with NH; -N or NH,NO;-N.
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1 NH;
Table 1 ~ Apparent quantum yield ¢,,, and efficiency of light energy conversion & in leaves of Cinnamomum burmanni
grown under elevated atmospheric NH;
Treatment N sources 95(,”,], mol CO; mol ! photon 8§ mol e™ mol ™! photon
NO; -N 0.017 8+0.002 7 0.100 8 £0.001 4*
Ambient NH, -N 0.006 6 +0.001 2° 0.036 3 +0.000 9"
NH,NO;-N 0.011 2+0.001 1° 0.062 4 +0.001 6°
NH; NO; -N 0.022 4+0.003 6 0.131 3+0.001 2*
Elevated NH, NH; -N 0.009 4 £0.002 5" 0.051 1+0.002 2"
NH4NO;-N 0.008 6+0.001 3° 0.041 8+0.001 7¢
ab ¢ 5% Same letters in columns indicate significant difference at 5%
2 NH; Rubisco
Table 2 Maximum carboxylation rate of Rubisco and maximum rate of photosynthetic electron transport in
leaves of Cinnamomum burmanni under elevated atmospheric NH;
r Ry Vemax o
Treatment N sources Pa pmot m™3 7! pmot m~3 7! pmot m~* 57!
NO; -N 3.56+0.34" 2.34+0.50* 31.39+2.13° 33.97+1.11*
Ambient NH; -N 3.22+0.52" 2.40£0.53 25.06= 1.72™ 25.90=0.08™
NH,NO;-N 3.36+0.45° 2.53+0.62° 29.47 +0.89 30.62+ 1.42
NH; NO; -N 3.48+0.51° 2.15+£0.18" 39.28 +1.53° 41.52+0.82*
Elevated NH; NH; -N 3.52+0.22" 2.36+0.53" 22.78 +0.85™ 23.680.72"
NH,NO;-N 3.51£0.35° 2.61+0.13° 25.60 +2.36 26.60 + 1.25°
rr CO, CO, compensation point in the absence of R; Ry Respiration rate in light V.
Maximum rate of carboxylation /., Maximum rate of photosynthetic electron a b ¢ d e
5% Same letters in columns indicate significant difference at 5%
3 NH;
Table 3 The characteristics of leaf of Cinnamomum burmanni under elevated atmospheric NH;
M, SIA Ny, N, x pmol ¥ mol N
Treatment N sources g m™2 m? kg’l g g’l g m™2 Cht m~2 mol ~ ' Chl
NO; -N 21.1+1.5 47.39 +1.45° 0.019 +0.006 0.401 +0.012° 2.72+0.23 47.36 +2.21°
Ambient NH; -N 21.4+0.8 46.73+1.62 0.018+0.013 0.385 +0.008" 2.17+0.18 55.29+1.95
NH,NO;-N 23.5+1.2 42.55+0.78° 0.022+0.015 0.517+0.017° 2.28+0.97 55.52+1.05°
NH; NOj -N 35.5+£0.86 28.17+2.19° 0.022 +0.009 0.780 +0.022* 2.17+0.13 40.71+0.92*
Elevated NH; NH; -N 32.2+1.6 31.06+2.01" 0.019+0.015 0.611+0.031" 2.45+0.07 34.35+1.24°
NH,NO;-N 34.7+£2.2 28.82+1.76° 0.023+0.011 0.798 +0.002° 2.06+0.21 46.05 + 1.89°
M, Dry weight per unit leaf area  SIA Specific leaf area N, Nitrogen content per unit leaf dry
weight N, Nitrogen content per unit leaf area x Chlorophyll content per unit leaf area y
Nitrogen to chlorophyll of pigment-protein complexes a b ¢ 1 See Table 1
NH; 3 N, NH; -N
p> C:H NO;-N  NH,NO;-N
O . 05 NH3 3 NH3 NH4+ _N
Na p< NO; -N  NH;NO;-N
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Table 4  Carbon-hydrogen and carbon-nitrogen ratio in leaves of Cinnamomum burmanni grown under elevated atmospheric NH;

Treatment N sources Carbon % Hydrogen % C:H C:N
NO5 -N 45.52 2.77 16.43* 23.34%
Ambient NH; -N 44 .98 3.30 13.63" 24.85"
NH,NO;-N 45.56 2.72 16.75¢ 20.99
NH; NO; -N 44.80 3.26 13.74* 19.73*
Elevated NH; NH; -N 45.80 3.16 14.45" 23.73"
NH,NO;-N 47.08 3.21 14.86° 21.11
a b ¢ 1 See Table 1
5 NH;

Table 5 Changes in thylakoid nitrogen content in Cinnamomum burmanni grown in different nitrogen sources and exposed to elevated atmospheric NH;

Ny Ng Ng Np
Treatment N sources mmol N m~2 mmol N m~? mmol N m™= mmol N m~?

NO; -N 2.773 +0.078" 0.373£0.021° 2.640+0.012° 0.129 +0.015*

Ambient NH, -N 2.117 £0.052* 0.285+0.052% 1.977 £ 0.028%° 0.120 = 0.007"
NH,;NO;-N 2.494 +0.013* 0.336+ 0.007* 2.368+0.054" 0.126 +0.020°

NH; NO; -N 3.353+0.045% 0.456 +0.028" 3.263+0.018" 0.088 +0.022*

Elevated NH; NH, -N 1.951+0.032" 0.261 +0.035¢ 1.873 £0.005¢ 0.084 +0.019™
NH,NO5-N 2.172+0.019 0.293 +0.026° 2.078 £0.026 0.094 +0.013*

Ny Thylakoid nitrogen content Ny Rubisco Rubisco nitrogen content Ny Nitrogen content that is asso-
ciated with the electron transport chain ~ Np Pigment-protein nitrogen content a b ¢ d 5% Same
letters in columns indicate significant difference at 5%

2.5 NH, NO;-N  NHj -N NH;,
— *
NO;5 -N Ny
6 NH, 15. 8% NH; -N
NH,NO;-N 5.6% 4.5%
) NH, 3
NH,NO;-N Norg

NO;j -N
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Table 6  Changes of organic nitrogen content and total soluble protein in leaves of Cinnamomum burmanni
grown in different nitrogen sources and exposed to elevated atmospheric NH;
No™ Nowg N,
Treatment N sources mmol N g“ mmol N m~2 mmol N m~2
NO; -N 2.714+0.042* 57.27+1.12° 14.43 +1.05°
Ambient NH; -N 2.5710.042 55.02+1.03 11.01 +0.97°
NHyNO;-N 3.142+0.046" 73.83+0.98° 13.02 +0.06"
NH; NO; -N 3.142£0.022° 111.54 £0.56* 17.65+0.85*
Elevated NH; NH; -N 2.714+0.013 87.40+0.58" 10.45 +0.94
NHyNO;-N 3.286 +0.054" 114.01 +0.76° 11.31+1.28¢
No™ Nitrogen content per unit leaf dry mass N, Organic nitrogen content per unit leaf area
N, Total content of soluble protein nitrogen a b ¢ 1 See Table 1
3 NO5 -N
NH,NO;-N
van der Eerden  Pérez-Soba 1992
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