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Abstract: The ecosystem of ecologically vulnerable regions is changed by the interaction of human activities and natural
environmental changes. The desertification, salinization, soil erosion and vegetation productivity decline are important
problems faced by the ecologically vulnerable regions. As a critical issue of interdisciplinary research, ecological
stoichiometry emphasizes to reveal the biogeochemical cycle of elements and the regulation mechanism of ecosystem on
environmental change from the perspective of energy and element balance of ecosystem. It is of great ecological significance
to carry out the research on ecological stoichiometry of carbon (C), nitrogen (N) and phosphorus (P) elements in the
ecosystem; (1) to judge the limitation of N and P on plants to reveal the mechanism of nutrient regulation and

biogeochemical cycle in terrestrial ecosystem; (2) to promote the in-depth understanding of biological adaptability to the
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environment; (3) to reveal the mechanism of carbon cycle and response of ecosystem to environmental change. To
understand the C, N and P ecological stoichiometry in typically and ecologically vulnerable regions ( agro-pastoral ecotone,
forest-grassland ecotone, desert-oasis ecotone, the Loess Plateau vulnerable areas, the Qinghai-Tibet Plateau vulnerable
areas and southwest karst areas) of China, we mainly summarized the recently researches of C, N, and P ecological
stoichiometry in plants, litters, soils and soil microbes, as well as their responses to environmental changes. Then, we
proposed the possible direction in the further research. The aim is to promote the development of ecological stoichiometry
and ecological protection and restoration in typically and ecologically vulnerable regions. The results show that the C, N,
and P ecological stoichiometry of plants, litters, soils, and soil microbes present strong correlations, and is significantly
affected by soil, climate and biological factors, and human activities. In the ecologically vulnerable regions, the deserts and
desertification areas in north China with higher N : P ratio are more likely to be limited by P, while the ecologically
vulnerable regions, such as the Qinghai-Tibet Plateau vulnerable areas, southwest karst areas, and the Loess Plateau
vulnerable areas are more likely to be limited by N. With the vegetation restoration, the nutrient limitation gradually changes
from N limitation to P limitation. The relatively low nutrient concentration and C :N :P ratio in the ecologically vulnerable
regions may explain the reason for lower productivity of vegetation, while the plants with higher N and P stoichiometric
homoeostasis have stronger competitiveness and higher stability in poor environment. Future research should focus not only
on the ecological stoichiometry of plant-litter-soil-microbe system in different scales and ecosystems, but also on the

controlled field experiments involving long-term and multi factors interaction.

Key Words: ecologically vulnerable regions; ecological stoichiometry; environmental change; plant-litter-soil-

microbe system
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Fig.1 Distribution of typically and ecologically vulnerable regions in China
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Table 1 Ecological stoichiometric ratio ( mass ratio) of C, N, and P in different regions
WhsExt 4 X 3% FEA R e fe: R Bidla ot 5
Object Region Sampling size C:N C:P N:P Data sources
YR ES G 413 30.86 374.71 12.65 Elser 45201
Plant leaf RIRFRA 59 37.10 469.16 12.65 McGroddy %21
i it 2094 — — 14.40 Han %522
o [ i 4159 30.89 393.51 12.74 Tang %5123
r ] 213" 17.90 273.90 15.30 He (2425
Hh b e B A X 214* — — 15.77 75 7 g (20]
FEB- N X (5EH) 276 66.70 683.20 11.50 sl 4127
T BE-ZR U DX () 67" 28.00 419.00 18.00 ] 755 R i (28]
PN H 400 16.60 202.00 12.00 T
B R S R IR AR 420 25.70 350.70 13.70 Zhang %3]
B+ (5 e Ak i X 270 24.42 357.69 14.91 Yang %031
TR S X 49 31.20 401.50 13.70 QA AR
G B A A AL X 381 26.93 330.93 12.85 S0
Y LBRFRAR 106 57.27 1164.00 20.32 McGroddy 22!
Litter T [ B 159 — — 21.35 FE A 3]
-G X J5 16 27.53 347.99 12.64 Ji 35
Tie L X AR 270 30.93 455.90 13.16 7% fi 136
1 B U 60 40.71 819.90 20.30 A 4T
= R AR 363 32.57 504.80 15.50 e AR
0 5 TR b 204 75.00 489.00 6.90 T gL
T 900 5 L 516 65.00 659.00 10.50 F L]
VU B A DAl i X 0 DA e 201 25.00 427.00 18.00 I 0]
145 2ER(0—10 cm) 186 12.26 72.00 5.92 Cleveland ZE[41)
Soil AFREHL(0—10 cm) 75 11.83 64.26 5.55 Cleveland 2[4
R (0—10 cm) 55 12.43 81.95 6.59 Cleveland ZE[41]
AERFEH(0—30 cm) — 9.00 2.55 0.30 Xu &&[4]
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o E ALy SRR IX (0—20 cm) 224 10.10 15.70 1.63 PN i [44]
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5 4Bk (0—10 em) 157 7.37 23.03 3.12 Cleveland ZE[41]
Soil microbe 4 IRELHE(0—10 cm) 75 7.11 18.31 2.21 Cleveland %41
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= WIREL, o« JEFEHBEL, C. B Carbon, N % Nitrogen, P . Phosphorus
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