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Abstract: In order to discuss the response of plant, litter, and soil nutrient content and stoichiometric ratio to the addition
of multiple restrictive nutrients in the soil, clarify the stoichiometric dynamics of the plant-litter-soil continuum and the
synergistic effects between components, Ningxia desert grassland was used as the research object to carry out nitrogen (N)

and phosphorus (P) addition experiments. The experimental treatment includes four treatments: control (CK), N addition
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(10 g/m°/a) , P addition (10 g/m’/a) , and co-addition of N and P (10 g/m*/a N+10 g/m°/a P). The resulis showed
that: (1) The co-addition of N and P significantly increased the N and P content of plant, litter and soil, while
significantly reduced plant C :N and C :P ratio as well as C :P and N :P ratio of soil and litter. P addition significantly
increased plant, litter, and soil P content, while significantly reduced C :P and N :P ratio of plant, litter, and soil. The N
content and N :P ratio of plant and litter were increased by N addition, but no significant change of plant N content was
observed from N addition. (2) The content of C, N, P and N :P ratio showed the order as plant> litter> soil, C :N and
C :P ratio showed the order as litter> plant. (3) N addition increased plant phosphorus reabsorption efficiency and reduced
plant nitrogen utilization efficiency. P addition increased plant nitrogen reabsorption efficiency and reduced plant phosphorus
utilization efficiency. The co—addition of N and P improved the plant nitrogen reabsorption efficiency and phosphorus
reabsorption efficiency, and reduced plant nitrogen utilization efficiency and phosphorus utilization efficiency. (4) The N,
P content and the stoichiometric ratio of plant, litter and soil were significantly correlated. Among them, N, P, N :P ratio
of plant were significantly positively correlated with N, P, N :P ratio of litter and soil. Litter P and C : N ratio were
significantly negatively correlated with C : P and N : P ratio of plants and soil. (5) The plant and litter N had strong
homeostasis (1/H=0.45 and 0.48) , and P and N :P ratio of plant and litter had weak homeostasis (1/H=0.80, 0.73 and
0.81, 0.78) to maintain N balance under N limited in soil. The plant growth was limited by N in desert grassland. The N
limitation of desert grassland was alleviated by N addition, while was aggravated by P addition and co-addition of N and P.
Desert grassland plant could adapt to the change of soil N and P supply mainly by changing the nutrient utilization strategies

and reabsorption efficiency.

Key Words: desert grassland; nitrogen addition; phosphorus addition; ecological stoichiometric characteristics; nutrient

utilization efficiency
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Table 1 Correlation coefficients among C, N, P content and stoichiometric of plant, litter, soil in the desert grassland
HE4) Plant &Y Litter
N C P C:N C:P N:P N C P C:N C:P N:P
+ N 0.637"" -0.562"" 0.666"* -0.756"" -0.701"" -0.331" 0.338 0.602 " 0.599 ** -0.102  -0.593** -0.333"
Soil C 0712 -0.180 0.169 -0.799 ** -0.212 0.229 0.708 0.437" 0.076 -0.571  -0.067 0.226

P 0.210 -0.767 "  0.992** -0.306 -0.994**  -0.917"" -0.335" 0.525""  0.990 ** 0.583** -0.990 ** -0.916 **
C:N 0307 0.508 ** -0.722** -0.290 0.693*"  0.937**  0.770 ** -0.153 -0.782"" -0.885"" 0.783"" 0.932""
C:P -0.207 0.647"* -0.989**  0.273 0.981"*  0.954**  0.365" -0.577"" -0.968 " -0.606 **  0.971 " 0.943 **
N:P -0.194 0.715** -0.995**  0.276 0.991"*  0.956""  0.367" -0.543"" -0.986"" -0.610"* 0.988 ** 0.940 **

&Y N 08337 05617 -0.269  -0.793*  0.249 0.623* — — — — — —
Litter C 0891*"  0.078 0.618°  -0.874*" -0.614* -0.334 — — — — — —

P 0.070 -0.818"* 0.969*  -0.170 -0.970 " -0.949 ** — — — — — —
C:N -0.652 -0.696 **  0.525* 0.593 -0.508  -0.812"" — — — — — —
C:P -0.073 0.810* -0.971**  0.170 0.971**  0.953"" — — — — — —
N:P  0.130 0.734** -0.901 ** -0.061 0.888 "*  0.998 ** — — — — — —

# P<0.05; * * P<0.01
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