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Fig.1 Overview of the study area
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Table 1 Basic overview of plots of three forest types
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Fig.2 Characteristics of soil nutrient content of three forest types
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Fig.4 Nutrient content characteristics of litter of three forest types
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Fig.5 Nutrient return of litter in different decomposition layers of three forest types
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and nutrient use efficiency in 0~10 cm soil layer
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Relationship between soil nutrient characteristics and litter quality
of three typical stands in Luoshan, Ningxia, China

Chen Jingliang'*, Tan Songwei’, Liu Chao’, Huang Lei*
(1. Shapotou Desert Research and Experiment Station, Northwest Institute of Eco-Environment and Resources, Chinese
Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Ningxia Luoshan National Nature Reserve Management Bureau, Wuzhong 751999, Ningxia, China; 4.College of For-
estry and Prataculture, Ningxia University, Yinchuan 750021, China)

Abstract: The litter layer and soil layer are important carriers of material cycling and energy flow in forest eco-
systems. Quantifying the characteristics of forest soil nutrients and their relationship with litter quality and nutri-
ent utilization efficiency is crucial for understanding nutrient cycling in arid mountain forest ecosystems and eval-
uating productivity. This study focused on pure forests of Qinghai spruce, pure pine forests, and Qinghai spruce-
pine mixed forests in the Luoshan National Nature Reserve in Ningxia. Based on plot surveys and measurements
of soil and litter samples, redundancy analysis (RDA) was used to elucidate the relationship between soil nutri-
ent characteristics of three typical forest stands and litter quality and nutrient utilization efficiency.(1) The nutri-
ent content in the soil of the three typical forest stands was significantly higher in the 0-10 cm layer than in the
10-20 cm and 20-40 c¢m layers (P<0.05) , with no significant difference between the 10-20 cm and 20-40 cm
layers (P>0.05). (2) The nutrient content in the litter decomposition layers of the three forest types followed the
order of total C>N>K>P, and the total phosphorus content and litter storage of the Qinghai spruce-pine mixed
forest were significantly higher than those of the pure forests (P<0.05). (3) The C/N, C/P, and N/P ratios of lit-
ter in pure forests were all higher than those in the Qinghai spruce-pine mixed forest, with the C/N and C/P val-
ues in the undecomposed layer significantly higher than those in the semi-decomposed layer (P<0.05). The N/P
values were all less than 14, and the phosphorus nutrient utilization efficiency in pure forests was significantly
higher than that in the Qinghai spruce-pine mixed forest (P<0.05). (4) The return of nutrients from litter in the
three forest types was in the order of C>N>P in each decomposition layer, and the Qinghai spruce-pine mixed
forest was higher than the pure forests. (5) RDA showed that the phosphorus content in the undecomposed layer
of litter (UP), phosphorus nutrient utilization efficiency (UPNUE ), nitrogen-phosphorus ratio (UN/P), carbon-
phosphorus ratio (UC/P) , and phosphorus nutrient utilization efficiency in the semi-decomposed layer
(SPNUE), carbon-nitrogen ratio (SC/N) of litter in the 0~10 c¢m soil layer had a significant effect on the change
of soil nutrient content. Soil nutrient content was significantly positively correlated with UP (P<0.05), while sig-
nificantly negatively correlated with UPNUE (P<0.05).The Qinghai spruce-pine mixed forest is more advanta-
geous than pure forests in soil nutrient accumulation to meet the nutrient requirements of plant growth. Nitrogen
is the main limiting element for the three forest types. Within the range of nitrogen limitation, pure forests are
more susceptible to the influence of phosphorus content than Qinghai spruce-pine mixed forests.

Key words: forest litter; soil nutrients; litter quality ; nutrient return; nutrient use efficiency



