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Plastic responses of N and P concentrations in typical plant species to short-term nitrogen
input in tundra zone of the Changbai Mountain China. YUAN Quan'® ZHANG Yue'’
CHEN Hong' ZHOU Li' YU Dapao' WANG Qing-wei' ZHOU Wang-ming'~ ('CAS Key
Laboratory of Forest Ecology and Management Institute of Applied Ecology Chinese Academy of
Sciences Shenyang 110016 China; *University of Chinese Academy of Sciences Beijing 100049
China) .

Abstract: Nitrogen ( N) is a major limiting element for plant growth and net primary productivity
in tundra. However the effects of exogenous N input on plant nutrient concentrations of tundra in
Changbai Mountain remain unclear. In this study we examined the effects of short-term N ( as
NH,NO,) input on foliar N and P concentrations of Vaccinium uliginosum and Rhododendron
chrysanthum two dominant species of tundra in Changbai Mountain under four treatments con—
trol (NO Okg*hm™) lowN (NI 25kg*hm™”) medium N (N2 50 kg * hm™) and high
N (N3 100 kg * hm™) . Low N input increased foliar N concentration of R. chrysanthum but
did not affect N and P concentrations in V. uliginosum. However a higher N input promoted the
growth of V. uliginosum and increased its ability to acquire N and P. With increased nitrogen in—
put the plasticity index ( PI) of N and P concentrations in V. uliginosum ( deciduous shrub)

decreased first and then increased while that of R. chrysanthum ( evergreen shrub) always
decreased. The stress resistance of R. chrysanthum was higher than that of V. uliginosum. Under
the scenario of increasing N deposition V. uliginosum will have more growth advantages in the
tundra zone of Changbai Mountain.

Key words: nitrogen deposition; ecological stoichiometry; plasticity of N and P content; alpine
tundra ecosystem; Changbai Mountain.
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1
Table 1 Soil inorganic nitrogen content under different nitrogen input levels
NO NI N2 N3

Plot NH,*N NO3 N NH, N NO, N NH,*N NO, N NH, "N NO, N
(mgekg™)  (mgekg™) (mgekg™)  (mgekg™) (mgekg™)  (mgeke™) (mgekg™!)  (mgekg™)
47.21+7.88 12.3324.06 60.58+8.71 13.33£0.76 91.67+37.30  11.25£3.93 110.88+56.16  15.7510.61
6021£18.64  10.33£339 b 64382431 17.75:350ah 1124622292 3738423512  100.92:4623  13.42:9.36 b

LSD (P<0.05) . .

Note: The lowercase letters indicate the LSD results with the different letters indicate significant differences ( P<0.05) . The same below.
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Table 2 Response of aboveground morphological indexes to nitrogen input

Plot N fertilization Leaf area Blade thickness Base diameter Branch growth
treatments ( sz) ( mm) ( mm) rate( cm)
NO 1.36+0.33 0.20+0.01 1.47+0.01 a 4.70+0.69 a
N1 1.12+£0.22 0.18+0.01 1.53+0.04 ab 4.67+0.58 a
N2 1.12+0.27 0.18+0.01 1.46+0.09 a 4.81+0.85 a
N3 1.03+0.13 0.19+0.02 1.65+0.14 b 6.53+1.09 b
NO 16.86+3.53 0.43+0.001 4.60+0.39 5.21+0.07
N1 14.92+7.04 0.44+0.04 4.67+0.11 3.39+0.90
N2 13.82+7.66 0.40+0.01 4.30+0.60 3.90+1.16

N3 14.66+7.58 0.39+0.04 4.38+0.22 4.25+1.04
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Fig.1 Response of N and P contents to nitrogen input
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Fig.2 Response of N : P ratio in leaves and branches to nitrogen input
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Fig.3 Plasticity of N P contents and N : P ratio of Vaccinium uliginosum and Rhododendron chrysanthum to nitrogen input
: NOL: ( NO) (N1) N12: (N1) (N2) :N23: (N2) (N3)

Note: NOI1: nitrogen gradient from control ( NO) to low N ( N1) ; N12: nitrogen gradient from low N ( N1) to medium N ( N2) ; N23: nitrogen gradient
from medium N ( N2) to high N ( N3).
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