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Table 1 Main performance indexes of raw materials
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Table 3 Indexes of substrates and vegetation
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Table 4 Results of principal component analysis
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Table 6 Comprehensive evaluation score of substrates
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Screening and comprehensive evaluation of garden waste based cultivation
substrate

CHEN Tong', QIU Junfu', QI Xingyu?, MA Qinghu’, LI Pengwu', HU Qing*"

1. Beijing SUSTech Blue Technology Co., Ltd., Beijing 100083, China
2. School of Environmental Science and Engineering, Southern University of Science and Technology, Shenzhen 518055, China
3. Wuxi Xi'ao Environmental Protection Technology Co., Ltd., Wuxi 214194, China

*Corresponding author, E-mail: hug@sustech.edu.cn

Abstract The principal component analysis was used to analyze the culture substrate formula of garden waste,
which could provide scientific reference for comprehensive evaluation and selection of optimal formula. Nine
groups of substrates for plant cultivation were prepared by using garden waste; soil and commercial nutritive soil
as the main raw materials, in which the mass fraction of total decomposed and undecomposed garden waste
reached up to 30%~40%, and non-renewable nature resources such as‘peat soil were not required. Most physical
and chemical indexes of the substrate met the requirements of the national and industrial standards for
cultivation substrates. The results of planting experiments showed that the germination rate of tall fescue seeds
in the substrate was higher than 85%. The results of the comprehensive score evaluation of substrate formulas
adopting “principal component analysis methodology ” showed that the total porosity, nitrogen, phosphorus,
potassium and total nutrients had the greatest influence on the physical and chemical properties of the substrates.
The highest comprehensive evaluation score of nine substrate formulations was substrate 3, which was as
follows: control soil/decomposed garden waste/undecomposed garden waste/commercial nutrient soil=5/3/1/1,
and the mass fraction of total decomposed and undecomposed garden wastes reached 40% of the raw materials.

Keywords recycling of garden waste; solid waste recycling; cultivation substrate; principal component

analysis
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