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Table 1 Changes in the three stable patches with different nitrogen deposition

oS 2 J A B B 0 R B JINI R B B
FERRECE (B SRS/ 55 18+0.57a 36+0.84a 84+0.78a
PRI 18+0.69a 35+0.87a 103+0.89b
R D 17+0.63a 28+0.53b 120+0.94¢
(%) HAR PR 84+0.45a 82:+0.48a 80:+0.28a
AT 85+0.38a 82+0.36a 86+0.32b
RV R 86+0.52a 78+0.49b 93+0.43¢
NDVIF5% H AR YR 0.832+0.008a 0.785+0.004a 0.564+0.003a
AT 0.844+0.004a 0.749+0.005b 0.624+0.004b
e T A 0.821+0.005a 0.695+0.006¢ 0.682+0.001¢c
TR R £ SIS/ 5 4.51+0.031a 3.88+0.019a 3.55+0.042a
PRI 4.59+0.023a 3.09+0.008b 4.10+0.061b
i AU 4.42+0.0652 2.63+0.032¢ 4.34+0.037¢
AR A K i H ARV I 1.000a 1.000a 1.000a
LREP/I 1.096 a 0.952a 1.445b
AR 1.002 a 0.884b 1.641¢c
A A R H AR YR 1.000 a 1.000 a 1.000 a
BRI a5 1.115b 0.995 a 1.534b
AR DR 1.115b 0.964 b 1.699 ¢
A A4 EESIN i 1.000 a 1.000 a 1.000 a
LRES/I 0.988 a 0.975a 1.581b
A DR 0.976 a 0.944 b 1.409 ¢

T PRFAR R ERA RS, TRARR R ERBE.
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Table 2 Abundance changes of Deyeuxia angustifolia in unstable patches with different nitrogen deposition

A AL RS ZH A 21
EHERA LN BIERN EHERA RN BIEERN
H AR YR 0.77 £0.003a 0.52+0.002a 0.28+0.001a 0.79 £0.005a 0.55+0.002a 0.26 £0.001a
PRI R 0.83+0.005b 0.76+0.004b 0.49 £0.003b 0.86 £0.006b 0.72+0.004b 0.61 £0.003b
AU 0.83 +0.006b 0.75+0.003b 0.50+0.004 0.93+0.009¢ 0.85 £0.007¢c 0.66 £0.005b
a 20 [] Shannon-Wiener
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Fig.1 Changes of a diversity in the group of Rhododendron chrysanthum (a) and Vaccinium uliginosum(b)
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Fig.2 The contrast of the height of Rhododendron chrysanthum,Vaccinium uliginosum and Deyeuxia angustifolia in unstable patches
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Table 3 The contrast of biomass of Rhododendron chrysanthum,Vaccinium uliginosum and Deyeuxia angustifolia in unstable patches

HH [SE-

LN PEEN BEEAN EERAN PERAN RERAN EERA PEEAN BEEREA

pagie
Ho B2 L 0.86 4.45 9.70
e e B AL e
Ho R AE R 2 L 2.55 3.23 4.87
o LAY R b 0.46 2.18 6.29
Y %E‘
R 246 3.04 5.31

0.59 3.39 8.49 0.38 2.88 6.39
1.97 2.93 435 1.76 2.58 3.74
0.34 1.76 4.23 0.23 1.16 2.20
1.64 2.46 431 1.31 2.12 3.54
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the biodiversity of boreal forests: implications for the critical

Experimental Study on the Effects of Nitrogen Deposition
on the Tundra Vegetation of the Changbai Mountains

JIN Ying-hua, XU Jia-wei, ZONG Sheng-wei, WANG Peng

(School of Geographical Science, Northeast Normal University, Changchun, Jilin 130024, China)

Abstract: In order to explore the effects of increased nitrogen deposition on alpine tundra vegetation change, es-
pecially the herb invasion, in Changbai Mountains, the experiments of simulated increased nitrogen deposition
were conducted over four years in the alpine tundra zone of the Changbai Mountains. The experiment included
three nitrogen deposition treatments. The changes of growth and community structure were measured for Rho-
dodendron chrysanthum, Vaccinium uliginosum and Deyeuxia angustifolia. The main results were as follows: 1)
Compared to the Rhododendron chrysanthum, Vaccinium uliginosum and other tundra native species, the in-
crease of nitrogen deposition is more conducive to the growth of Deyeuxia angustifolia, it was no significant re-
sponse to increase of nitrogen deposition for growth of Rhododendron chrysanthum, it was significantly sup-
pressed by increase of nitrogen deposition for growth of Vaccinium uliginosum. 2) The structure of Rhododen-
dron chrysanthum and Vaccinium uliginosum community with no Deyeuxia angustifolia invasion did not change
obviously. That shows that the increase of nitrogen deposition is not the direct reason of invasion of Deyeuxia
angustifolia to tundra communities. 3) When Deyeuxia angustifolia invades the Rhododendron chrysanthum and
Vaccinium uliginosum community, the increased nitrogen deposition contributes to the competitive ability of
Deyeuxia angustifolia. And it promotes the transformation of alpine tundra to alpine meadow. With the increas-
ing amount of nitrogen deposition, the tundra zone of the Changbai Mountains may face degradation and trans-

form into tundra meadow.
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