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1982 Heteropappus altaicus Willd. Novopokr.
Thymus mongolicus Ronn.
Carex rigescens Franch.
Potentilla acaulis L. Androsace
erecta Maxim. Artemisia frigida willd.

Aneurolepidium dasystachys Trin. Kitag.
5

1.2
2014 8
1 12 20 30 1 12 20 30a
1
10m 3 5
1.0 m><1.0m
3
1
1.1
65
6 500 hm? 1800 2100 m
15° 40° 1.3
0.15 mm
5 7 22 25
1 -14 400 450 mm 1983—2005
7—9 65% 75% H,S0,-H,0,
1330 1640 mm 2500 h 112 140d
KDY-9830 KETUO
® UV-2450
Shimadzu
1.4
1982 Microsoft Excel 2007 SPSS 18.0
Origin 19.0
One-Way ANOVA
LSD
C N C P
N P Pearson
Artemisia vestita Wall. C NC P NP

Stipa bungeana Trin.
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1

Table 1 General situation of the sampling plots

Period of . . Average )
. Longitude and Elevation . Coverage . Shoot biomass
closing ) Dominant plants height )
latitude m % gm
a cm
1 106°24'15.83"E 1775 Stipa bungeana Trin. 31.4 6.5 171.9
36°09'59.03"N Artemisia scoparia Waldst. et Kit.

Potentilla acaulis L.
Heteropappus altaicus Novopokr.
12 106°24'48.46"E 1764 Thymus mongolicus Ronn. 57.3 18.1 295.5
36°10'30.73"N Leymus secalinus Tzvel.
Artemisia scoparia Waldst. et Kit.
Stipa bungeana Trin.
20 106°22'55.87"E 2079 Heteropappus altaicus Novopokr. 94.5 33.8 510.8
36°16'30.35"N Carex rigescens Franch. V. Krecz
Thymus mongolicus Ronn.
Artemisia vestita Wall.
30 106°23'15.76"E 2083 Artemisia vestita Wall. 98.8 34.3 780.1
36°16'2.14"N Stipa przewalskyi Roshev.

Heteropappus altaicus Novopokr.

2 12.13 15.42 mg g**
13.16 mg g* 1a
2.1 12a 20a 30a
p 0.05 1B
1 8.58 11.04 mg g™
1 10.34 mg g™ 12 a
p 0.05 1B
388.1 437.6mgg™’
418.0 mg g™t 1a
20 a p 0.05 20a 30a 0.78 1.06 mg g™
p 0.05 1A 092mgg" la 12a
p 005 20a 12 a
402.7 427.2mg g™t 411.3 mg g™* p 0.05 1C
p 0.05 0.49 0.56 mgg™*
1A 0.53mg g™
la 12 a p 0.05 1C

30a
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p 0.05 Note Different lowercase
letters represent significant difference between plots of grasslands different in enclosure age in content of C N and P in shoots and litter
of the plants p 0.05
1

Fig. 1 Carbon nitrogen and phosphorus contents in shoot and litter of the plants
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2.2
N P
12.14 15.86 1464 12 a N P
2 la 20a 30a p 0.05 2C
C N C P N P N P
N P
C N 16.41 22.31 20.30
2491 37.37 3251 12 a N P p 0.05
C N la C N p 0.05 2C N P
12a 20a 30a C N p
0.05 2A C N 2.3
37.18 47.11
40.71 12a C N la 20a 30a C
C N 2A C N N P Pearson
2 C N P
C P p 0.01 C N P
380.1 562.1 473.6 p 0.01 P C N
la 12a C P p 0.05 C P NP p 0.01
20a 30a C P p 0.05 12 a c P C P N P
20a C P p 0.05 2B 0.01 P C
cC P 755.5 885.9 p 0.01 C P NP
819.9 c P C P N P C P
p 0.05 2B p 0.01
c P C N P
2 C N P
Table 2 Correlation coefficients between shoots and litter of the plants in C N and P content
Shoots of the plants Litter
C N P c N c P N P o N P C N CP NP
C 1 -0.369" -0.378" 0.643” 0.6257 0.14 0.162  0.047 -0.054 0.006 0.082 0.074
Shoots of 1 0.435" -0.932” -0.536" 0.298° -0.055 0.126 0.075 -0.115 -0.148 -0.075
the plants 1 -0506" -0.935" -0.708" -0.403" -0.239 0.568" 0.122 -0.543" -0.658"
C N 1 0.677" -0.175 0.139 -0.054 -0.106 0.077 0.176  0.133
c P 1 0.600"  0.399” 0.21 -0.472" -0.097 0.485" 0.585"
N P 1 0.397" 0.325" -0.510" -0.194  0.450" 0.619"
C 1 0.119 -0.472" 0.257 0.589" 0.477"
Litter N 1 0.229 -0.918" -0.256  0.395"
P 1 -0.378" -0.950" -0.763"
C N 1 0.454™ -0.225
cC P 1 0.758"
N P 1
Note * p 0.05 ** p 0.01
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C N C P NP p 0.05 Note Different
lowercase letters represent significant difference between plots of grasslands different in enclosureageinC N C Pand N P in shoots
and litter of the plants p 0.05
2 C N CP NP
Fig. 2 Variationof C N C PandN P inshoots and litter of the plants
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P
C P NP 13.16 mg g™* Han
1 753 18.6
mg g~
3
12
3.1
0.92 mg g™
1.77mgg™* *® 753
1.21mgg* "
14
10
1 a
12a 20a 30a 1
388.1 409.3 426.9 437.6 mgg’’ Elser 1
! 492 3.2
464 mg gt
p 0.05 1a C N P
12a 30a o
C N cC P
18
C N 32.51
473.6 N
89 cC P 225 232 7
10
19
C N P
C N cC P
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C N c P “c — — 77
C N 40.717 C P 819.9
C N 25
C P 4277 C N 4
261 C P 3347 %
C N 662 C P 3144 *
C N CcC P C N cC P
30 a
23 1a
C N cC P
C N C P NP
N P
2 N P C NCP
N P C NCP NP
N P C N P
2 Koerselman Meuleman *° p 0.01 P
N P 14 C P CP NP p 0.01
N P 16 N P C N P
14 16 C N P
Tessier Raynal *°
N P 14 16
N P 14.64 Han
H 753 14.4
12.7 7
N P
14 16
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Ecological Stoichiometry of Carbon Nitrogen PhosphorusandC N Pin
Shoots and Litter of Plants in Grassland in Yunwu Mountain

MA Rentian’ FANG Ying" AN Shaoshan® *'
1 College of Natural Resources and Environment Northwest A&F University Yangling Shaanxi 712100 China

2 State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau Northwest A &F University Yangling Shaanxi

712100 China

Abstract Objective Balance between various elements in the ecosystem has been a focus or a
hotspot of the researches on ecology and biogeochemical cycles under global change. Ecological stoichiometry
is a science that combines some basic principles of biology physics and chemistry explores for balance of
energy and balance of various chemical elements in biological systems and provides an integrated approach to
investigating rules of the behaviors of various elements in biogeochemical cycling and ecological processes and
their stoichiometric relationships. Ecological stoichiometric ratios of C N and P are important characteristics
of the process and function of an ecological system. Method In order to explore variation rules of the
contents of organic carbon nitrogen and phosphorus in shoots and litter of plants and C N P stoichiometry
characteristics during various enclosure phases of the 30 years of restoration and succession process of natural
grasslands in the Yunwu Mountain typical quadrats of grassland that had been enclosed for restoration
for 1 12 20 and 30 years were set up for analysis of nutrient contents in shoots and litter of the plants in
the grasslands and their relationships with enclosure age in the Loess Plateau. Result Results showed
that carbon nitrogen and phosphorus contents in shoots and little of the plants and their stoichiometry
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varied sharply with enclosure age. Carbon nitrogen and phosphorus content varied in the range of 388.1
437.6 mg g' 12.13 15.42 mg gt and 0.78 1.06 mg g*' being 418.0 mg g** 13.16 mg g and
0.92 mg g* on average respectively in shoots of the plants and in the range of 402.7 427.2 mg g™
8.58 11.04 mg g and 0.49 0.56 mg g™ being 411.3 mgg" 10.34 mg g™ and 0.53 mg g on average
respectively and C N C P and N P ratio in the range of 24.91 37.37 380.1 562.1 and
12.14 15.86 being 32.51 473.6 and 14.64 respectively in shoots of the plants and in the range of
37.18 47.11 755.5 885.9 and 16.41 22.31 being 40.71 819.9 and 20.30 respectively in litter of the
plants. In terms of average of the content of nitrogen and phosphorus shoots of the plants was higher than litter
of the plants while in terms of average of the C N C P and N P ratio a reverse trend was found. It is
known that N P ratio is an important factor that controls litter decomposition and nutrient cycling. Litter
low in P concentration was often high in N and lignin content or in N P ratio and decomposed slowly
while litter low in N P ratio decomposed easily. As litter of the plants in the grassland of the Yunwu Mountain
was low in N P ratio it decomposed relatively fast and kept little nutrients in storage. C N and P contents
in shoots of the plants were extremely significantly correlated with each other p 0.01 P content in
shoots of the plants was in extremely significant negative relationships with the C N C P and N P ratio

p 0.01 while C and P contents and C P and N P ratios in litter were extremely significantly related
to P content in shoots of the plants. N P ratio in the plants of Yunwu Mountain varied between 14 to 16. As
plant growth was affected jointly by N and P it is recommended that application of N and P fertilizers be
increased in rate so as to prevent degradation rationalize exploitation and maintain sustainable development
of the grasslands.  Conclusion This comprehensive research shows that enclosure can increase vegetation
coverage biomass of the plants and plant productivity of the grassland and the measure in this area can
make the grassland vegetation ecosystem present a trend of comprehensive recovery. The findings of this study
help further understand rules and mechanisms of the interactions of carbon nitrogen and phosphorus on
different components of the grasslands in the Yunwu Mountain.

Key words Ecological stoichiometry Shoots of plants Litter Grassland Enclosure age
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