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Evaluation of Soil Quality in Phyllostachys pubescens - Polygonatum cyrtonema
management modes Based on the Smallest Data Set

Abstract: [Objective] Agroforestry has been proved to be an effective land management method, which has
great potential for improving the ecological environment and raising the ecosystem productivity, and stand density
is an important factor affecting forest productivity and soil quality. The aim of this study was to evaluate the soil
quality and clarify the key influencing factors under four Phyllostachys pubescens - Polygonatum cyrtonema modes.

[ Method] In October, 2019, Four Phyllostachys pubescens - Polygonatum cyrtonema management modes with
different standing densities were established: BP1 (1680 + 50 culms-hm2), BP2 (1475 + 50 culms-hm), bamboo
forest B (1550 = 50 culms-hm2) and Polygonatum cyrtonema monoculture P (4.1 £+ 0.23 plants - m-2) in Jingzhali,
Anhui Province of China. A total of 14 soil indicators representing its physical, chemical, and biological properties
were measured for the 0—10 cm layer in July, 2022. Using one[lway ANOVA and LSD multiple comparisons to

compare differences in soil indicators,
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Principal component analysis (PCA) was to establish the minimum data set (MDS) indicators, and soil quality
index (SQI) was built to quantitatively evaluate soil quality. [Result] The management modes has a significant
impact on soil properties. Compared with the monocultivaion mode, compound management significantly increases
soil moisture content (SWC) and reduces soil bulk density (BD), and the BP2 mode exhibits higher SWC and lower
BD. The soil pH of the BP1 and P mode is significantly higher than those of the B and BP2 modes. Compared with
the P mode, the EC significantly increased after intercropping. Under the BP2 mode, soil organic carbon (SOC),
organic nitrogen (TN), and nitrate nitrogen (NO3-N) contents were significantly highest, while available
phosphorus (AP) was significantly lowest. The soil total potassium (AK) and available potassium (AK) contents
were significantly highest in the BP1 mode, while the ammonium nitrogen (NH4™-N) content in the P mode was
significantly lowest. There was no significant difference in total phosphorus (TP) content among the four modes.
Compound management significantly increased the content of soil microbial carbon (MBC) and microbial nitrogen
(MBN). The MDS indicators for evaluating soil quality include soil SWC, MBC, EC, and AP. Under different
business models, the soil SQI range is between 0.40 and 0.64, sorted from largest to smallest, were: BP2>BP1>B>P,
with BP2 model having significantly higher SQI than the other three modes. The main limiting factors for soil
quality under the four modes of BP1, BP2, P, and B were EC, AP, MBC, and SWC, respectively. There was a
significant positive correlation between TDS-SQI and MDS-SQI, indicating that the MDS index selected for soil
quality evaluation in this study can provide accurate evaluation. [ Conclusion] There were significant differences
in soil quality under different management modes. Compound management can improve soil quality. Among them,
BP2 management mode (1475 + 50 culms-hm2) would be beneficial to improve the soil quality. Soil limiting factors
vary under different management modes, and nutrient management can be targeted in actual management to promote
sustainable development of forest land.
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