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Effects of ecological stoichiometry on biomass and species diversity of the

Artemisia ordosica community in Habahu National Nature Reserve
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Abstract: Ecological stoichiometry represents the balance of multiple chemical elements in ecological interactions and
processes. Theoretically, if there are clear relationships between the C:N:P ratios and maximum relative growth rate,
relationships between life history evolution, the physiological demand for major elements, and even ecosystem processes
would be expected as well. Indeed, many studies have shown clear relationships between plant growth rates and plant N :P
ratios. However, whether C :N :P ratios can affect species diversity and community biomass remains unclear, and requires

testing. We therefore investigated several Artemisia ordosica communities from sandy soils in the Ningxia Habahu National
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Nature Reserve. More specifically, we chose an (1) A. ordosica-Corispermum deslinatum + Salsola sp. community, (2) A.
ordosica-Calamagrostis pseudophragmites community, (3 ) A. ordosica-Pennisetum centrasiaticum + Aneurolepidium
dasystachys community, (4) A. ordosica-P. centrasiaticum community, (5) A. ordosica-Sophora alopecuroides community,
and an (6) A. ordosica-A. scoparia-S. alopecuroides community. From these communities, 1 and 2 represent the early
successional stages of an A. ordosica community; 4 and 5, the middle stages; 5 and 6, the final stages. We determined
foliar C, N, and P concentrations of the plants from the investigated communities, and analyzed the relationships between
the plant leaf C :N :P ratios and the corresponding community biomass and species diversity. The results showed that, in the
early stages of A. ordosica community development, the plant growth was primarily limited by N, whereas in the middle and
final stages, plant growth gradually changed from being N limited to being P limited. The early stage plants had the highest
foliar C :N ratios, and the lowest N :P ratios, whereas the final stage plants had the lowest C:N ratios and highest N :P
ratios. Plant growth is often limited by N or P element in sandy soil due to the sterile nutrition regime and lower N and P
concentration in soil. According to Growth Rate Hypothesis, the rapidly growing organisms commonly have lower biomass
N :P ratios. And our results show that the plants have a lower biomass N: P ratio in early stage while a higher biomass N :P
ratio in final stage of A. ordosica community. In other words, the plants grow more rapidly in early stage but more slowly in
final stage, which is in line with the actual investigation. For early stage plants, the soil water is more abundance, and the
low biomass N :P ratio promotes the rapid growth of the plants, while in final stage, the soil is relatively shortage of water,
therefor more P in plant is needed to resist the water stress by protein synthesis, thus higher biomass N :P ratio limits plant
growth. In this paper, the results of regression analysis show that with increasing foliar C: N ratios, community biomass
decreased significantly, and species diversity deceased as well. In contrast, with increasing foliar N P ratios, the biomass
and diversity both significantly increased. In sum, the ecological stoichiometry has an important effect on species diversity

and biomass in A. ordosica communities.

Key Words: Artemisia ordosica community; ecological stoichiometry; species diversity; community biomass; Habahu

National Nature Reserve
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Table 1 Changes of plant foliar C content and N, P concentration in different stages of Artemisia ordosica community

BIEW B Stage WRE L (g/ke) BEE R (o/ke) 2B (k)
C content Total N concentration Total P concentration
& R W] Early 496.44 + 9.79 a 22.27 + 2.27 2.339 + 0.319 a
T 4] Middle 443.59 + 7.62 b 24.14 + 2.84 1.441 £ 0.175 b
I 5 Final 442.75 £ 6.56 b 28.85 + 1.27 1.266 = 0.175 b

Bl A IE AR ELR (Data are mean - SE) |, RIFR /NG FRERRTE 0. 05 K25 03

x2 HEHETRRXEMREYHC NI N:PLEL.C:PLL
Table 2 Plant foliar C :N N :P,C:P ratio in different development stages of A. ordosica community

KRBT EL Stage C:NH C:N ratio N:PLt N:P ratio C:P It C.P ratio
& R W] Early 25.42 + 2.96 a 10.65 + 1.00 ¢ 261.51 = 29.88 b
THE Y Middle 21.45 + 2.58 ab 22.16 + 3.04 b 431.13 = 37.33 ab
17 J5 W Final 15.86 =+ 0.86 b 33.70 + 4.83 a 539.74 = 92.55 a

B Y AR R ( Data are mean + SE) , FIFIAF/NG FEEERIRTE 0. 05 /K255 03
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Fig.1 Plant foliar C :N ratio, N :P ratio, species diversity and biomass in different stages of A. ordosica community
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Fig.2 Regression relationships among plant foliar C :N ratio, N :P ratio, species diversity and biomass in A. ordosica community
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