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Fig. 2 Elemental stoichiometry in the organs of A.mongolicus in different precipitation gradients
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Fig. 3 Correlation analysis of element contents and stoichiometric ratio in organs of A.mongolicus
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Table 2 GLM analysis of C, N, P, K contents and
their stoichiometric characteristics
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Effects of Precipitation Gradient on Ecological Stoichiometric
Characteristics in Root-Stem-Leaf of Ammopiptanthus
mongolicus in Arid Region

DONG Xue'?, HAI Lu?, HAN Chun-xia®, Pang Jia-cheng?, LI Shuaf?,
Wang Dan-yang?, HUANG Ya-ru?, LU Qi'?
(1. Institute of Ecological Conservation and Restoration, CAF, Beijing 100091; 2. Experimental Center of Desert Forestry,

CAF; National Long-Term Scientific Research Base of Comprehensive Control in Ulan Buh Desert; Inner Mongolia Dengkou
Desert Ecosystem National Observation Research Station, Inner Mongolia Dengkou 015200)

Abstract: [Objective] Water is an important factor limiting the growth and survival of plants in arid areas.
The effects of precipitation changes on the desert Phytochemistry metrological characteristics, and the dis-
tribution of C, N, P and K elements in various plant organs are explored. [Method] Based on the second-
class of rare-endangered plants in China, Ammopiptanthus mongolicus, the only evergreen broad-leaved
shrub in desert area, this paper analyzed the ecological stoichiometric characteristics of roots, stems and
leaves of A. mongolicus under different precipitation gradients. [Results] The results showed that the C
content in the leaves was the most, followed by stems and roots, the nutrient contents of N, P and K in the
leaves were also the most, followed by the roots and stems. The enrichment of the three nutrient elements
N, P and K in the leaves could improve the photosynthetic rate of A. mongolicus and provide enough ma-
terial support for plant growth and reproduction, reflecting the resource allocation pattern and plant growth
strategy. Along the natural precipitation gradient, the roots, stems and leaves of A. mongolicus mainly
showed a synergetic relationship. The content of N and P in each organ showed an upward trend with the
increase of precipitation, while K showed a downward trend. A. mongolicus responded to the drought
stress environment by increasing the content of K in each organ and reducing the content of N and P, in-
dicating that there is an ecological strategy of simultaneous investment between the roots, stems and
leaves of A. mongolicus. The ratio of N: P in each organ was relatively stable among different precipitation
gradients. A. mongolicus counteracts the changes of element content with the environment by coordinat-
ing nutrient conservation strategies in a conservative way. The nutrient synergy between organs was much
higher than that within organs. The N:P ratios of organs were all greater than 16, indicating that the growth
of A. mongolicus was mainly limited by P. [Conclusion] The stoichiometric characteristics of N, P, K in
each organ have the same trend along the rainfall gradient, but show significant differences among differ-
ent organs. The flexibility of stoichiometry is an important way to achieve plant self-regulation, which helps
plants maintain their normal life activities under different environmental conditions.

Keywords: Ammopiptanthus mongolicus; ecological stoichiometry; root-stem-leaf; natural precipitation
gradient; trade-off strategies
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