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Abstract: Urban plantation forests often consist of a single tree species and therefore exhibit low diversity. In contrast,
understory spontaneous plants have comparatively high species richness and is an effective way of enhancing urban plant
diversity. However, current attention to the dynamic changes in the diversity of spontaneous plant communities in urban

plantation forests during spring remains insufficient. This study focused on two common types of urban plantations found in
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city parks: deciduous broadleaf forests ( Populus tomentosa) and evergreen coniferous forests ( Pinus tabuliformis). The
research examined the variety, abundance, and diversity of spontaneous plants growing under these forests during the
spring. Statistical tools including t-tests, Principal Component Analysis (PCA), and partial Mantel analysis were used to
examine changes in understory plant communities over time and their relationship to environmental factors. The results
showed that forest stand types significantly affect the composition and dynamic diversity of understory spontaneous plants. A
total of 27 spontaneous plant species were recorded under the two forest stands, of which 21 species occurred under the
Populus tomentosa forest and 22 species under the Pinus tabuliformis forest. Sixteen species were common to both forests,
accounting for 59.26%. There were more heliophilous plants in Populus tomentosa forests (6 species) than that in Pinus
tabulaeformis forests (1 species) , while tolerant plants (15 species) were lower than that in Pinus tabulaeformis forests (21
species ). The richness and diversity of spontaneous plants were higher in Populus tomentosa forests than in Pinus
tabulaeformis forests. The a-diversity of spontaneous plants under Populus tomentosa forests was significantly positively
influenced by photosynthetically active radiation and soil temperature ( P<0.05), while that under Pinus tabulaeformis
forests was significantly positively influenced by soil moisture ( P<0.05). Under both forest stands, the B-diversity of
spontaneous plants declined significantly, and community composition gradually converged. In addition, the composition of
spontaneous plants under Populus tomentosa forests was mainly influenced by diffusion factors, while the composition of
spontaneous plants under Pinus tabulaeformis forests was mainly controlled by environmental factors. This study has provided
a scientific basis for improving plant diversity and green space management under Populus tomentosa and Pinus tabulaeformis

forests in cities.

Key Words: spontaneous plants; plantation type; composition dynamics; understory environmental factors; key factors
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Table 1 Understory environmental factors and measurement instruments

WhE 7 e

Environmental factors Measurement instruments

&A1 B ST Photosynthetically active radiation JEIRt (LI-COR, LI-250A, USA)

S Air temperature HOBO 772 i 541X ( Onset Computer Corporation, UX100-011, USA)
AAXTIEE Relative humidity HOBO 572 1C 51X ( Onset Computer Corporation, UX100-011, USA)

7R Surface temperature 21 HMRE T (Optris MS, Optris GmbH, Berlin, Germany)

+ 487K 43 Soil moisture TDR300 37K 43 58 1% ( Spectrum Technologies Inc., Plainfield, IL, USA)
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Fig.2 Dynamics of understory habitat factors in Populus tomentosa and Pinus tabuliformis forests
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Fig.3 Dynamics of average abundance and frequency of spontaneous plant species
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Fig.4 Dynamics of the composition and patterns of spontaneous plants in Populus tomentosa and Pinus tabuliformis forests
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Fig.5 Dynamic changes in the diversity of spontaneous plants under Populus tomentosa and Pinus tabuliformis forests
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Table 2 Stepwise multiple regression models and regression coefficients between understory environmental factors and the o-diversity of

spontaneous plants

9 Z %L Regression coefficients

WasntE ZHE Pl
o SR s . WSO MRRRIE R Bk
Stand type date Y a-diversity Photosynt Air Relative Land Soil
index hetically active temperature humidity temperature moisture
radiation
E A 3—23 Pielou $J5) 0.21 0.46" / / / /
Populus tomentosa 4—1 Simpson ZFEE 0.22 0.5" / / 0.47" /
forests 4—1 Pielou ¥J 5] 0.22 / / / 047" /
4—29 YR 0.26 / / / 0.51" /
5—9 Y B 0.28 / / -0.53" / /
5—9 Simpson ZFEHE 0.21 / / -0.46" / /
5—9 Shannon ZFEPE 0.21 / / -0.46" / /
FUIEAYES 4—15 YRR 0.39 / / -0.62" / /
Pinus tabuliformis 5—9 Wb E 0.26 / / / / 0.51"
forests 5—9 Simpson Z P 0.24 / / / / 049"
5—9 Shannon ZFEPE 0.25 / / / / 0.5"

* Frn P<0.05 B E KT,/ TR IR bR g A bR

i Mantel 704485 St — 48R TN TART A AP BEE 0 70 E S W7, B B X AT A4
HEI B BE 4 Sk FEAEF (P<0.05) , FRBEIE B AYS2 AR X 45 /N (P>0.05) TS AA AR B U] il 5 A2 3R %
BE BS540 ( P<0.05) , M BRPE BV AE 3 H 21 HE B ZE/EH (P<0.05) (£3).,
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Table 3 Partial Mantel correlation coefficients between 3-diversity of spontaneous plants and environmental and geographical distances
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