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A and D are respectively the appearance picture and the actual internal vegetation picture of the 26-year-old fir plantation
plot; B and E are respectively the appearance picture and the actual internal vegetation picture of the 30-year-old fir
plantation plot; C and F are respectively the appearance picture and the actual internal vegetation picture of the natural
secondary forest plot.

B 1 ARERERBEEZARANIRSRAREREER A
Fig.1 Photographs of Sample plots in Cunninghamia lanceolata plantations and natural secondary forests at Different
Restration stages
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Tab. 1

Diameter class classification of trees
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Tab.2 Height class classification of trees
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Tab. 3 Assessment of species diversity indices
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A 265EFZAR N TMAZN S5 ; B. 304FAZAR N TR 4544 s C. RARUCEMAZ 4544
A. The gradation structure of the 26-year-old fir plantation; B. The gradation structure of the 30-year-old fir plantation;
C. The gradation structure of the natural secondary forest.

B2 AERERBEZANIKREGRARERZMETLE
Fig. 2 Comparison of diameter class structure between Cunninghamia lanceolata plantations and natural secondary
forests at different restoration stages
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A. The advanced structure of a 26-year-old fir plantation tree; B. The advanced structure of a 30-year-old fir plantation tree;
C. The advanced structure of a natural secondary forest tree.

B3 ARERRERBEZARNIRGRARERKSREMLE
Fig. 3 Comparison of height class structure between Cunninghamia lanceolata plantations and natural secondary forests
at different restoration stages
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W 4 Fros, A SCHE i 78 Simpson #5848 .
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Tab. 4 Main species by layer in Chinese fir plantations and natural secondary forests at different restoration stages

Moy TEARZ FZYFP (BRAZASL) HEARZ FZ YT FUA R F 2 il
Stand type Main species in the tree layer (except fir)  Main species of shrub layer ~ Main species of herbaceous layer

265E K2R N T M FKERW Wendlandia uvariifolia
26-year-old fir
plantation MK Lasianthus chinensis

30 ARNTHM KE Wendlandia uvariifolia
30-year-old fir

plantation MK Lasianthus chinensis
RARIR AR K228 Heptapleurum heptaphyllum

Natural secondary P itk Syzygium acuminatissimum
forest WENS Dacrycarpus imbricatus

MNAEIEIL Symplocos poilanei
I ZE T B Decaspermum montanum 21554%F Glochidion coccineum {13 Curculigo orchioides
JUIY Psychotria asiatica
MNAEIEIL Symplocos poilanei
W ZE T Decaspermum montanum 213845 Glochidion coccineum {12 Curculigo orchioides
yilsil Psychotria asiatica
JUAS Psychotria asiatica
W FZ Micromelum falcatum
TR Pentaphylax euryoides

B4 Selaginella hainanensis

FEIXSLE Hypolytrum nemorum
B AEH Selaginella hainanensis

EIXSLE Hypolytrum nemorum
PV BR Taenitis blechnoides

VPELRR Actinostachys digitata
FIWSTE Hypolytrum nemorum
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Fig. 4 Stand species diversity in Chinese fir plantations
and secondary natural forests at different restoration
stages
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Note: Data are presented as mean =+ standard deviation. Different
lowercase letters within the same column indicate significant differences
among stands with different restoration times at the P < 0.05 level.
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Comparison of stand structure and species diversity between
Cunninghamia lanceolata plantations and natural

secondary forests in Mt. Jianfengling

1,2,3#

Yin Siguan'**, Lin Shiyun', Song Xiqiang'?, Peng Wencheng’*
(1. Key Laboratory of Genetics and Germplasm Innovation of Tropical Special Forest Trees and Ornamental Plants, Ministry of
Education/School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China; 2. Hainan Institute of
National Park/Key Laboratory for National Park Protection and Development of Hainan Province, Haikou, Hainan 570203, China;
3. Hainan Academy of Forestry (Hainan Academy of Mangrove), Haikou, Hainan 571199, China)

Abstract: A comparison was made between Cunninghamia lanceolata plantations with 26 and 30 years of natural restoration and
natural secondary forests in the Jianfengling area of Hainan Tropical Rainforest National Park. Their non-spatial structural factors
such as diameter class structure, height structure, and species diversity were analyzed to systematically reveal the structural
evolution of plantations during long-term natural restoration and their differences from natural secondary forests. The results
showed that the diameter class structure of plantations exhibited an inverted J-shaped distribution, with large-diameter trees still
dominated by C. lanceolata, while native regenerating species were concentrated in small diameter classes. The height structure
displayed a left-skewed distribution, with C. lanceolata predominating in the higher height classes. Species diversity indices
indicated significant differences between plantations and natural secondary forests. However, the plantations showed increasing
structural complexity and relatively high species diversity during restoration. The innovation of this analysis lies in quantitatively
elucidating the structural restoration potential and feasibility of transforming C. lanceolata plantations into natural forests from a
long-term natural restoration perspective, providing a scientific basis for ecological restoration and close-to-nature management of
plantations in Hainan Tropical Rainforest National Park.

Keywords: Cunninghamia lanceolata plantation; natural secondary forest; stand structure; diameter class structure; tree height

class structure; species diversity
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