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R1 AEREHBRRERBEERFE
Characteristics of secondary habitat communities at
different restoration stages

Tab. 1

W
FrBe 1R Jlozes
Recovery Height/m DHB/cm

stages

R
Canopy
density

FER
Dominant
tree species

JE e A
Lannea
coromandelica
gHELHL
LI Huberantha
Early  5.64+£0.15 8.49+0.32 0.73  cerasoides
stage BEAR
Cratoxylum
cochinchinense
48 Aporosa
dioica
T
Sapindus
saponaria
s
Ficus variegate
i ARt
Middle 10.98+0.75 15.84+1.72  0.80 Mallotus
stage anomalus
T
Albizia chinensis
#lmE
Wrightia
pubescens
H AR
Bischofia
polycarpa
JHEE
JE Heliciopsis
Late 15.28+1.17 20.74+1.81 0.88  lobata
stage T B
Dalbergia
hainanensis
ZO¥5 Ficus
variegate

R2 AREEMBRERRIVEZYHENE

Tab.2 Biomass of secondary forest roots and litter at
different stages of restoration

WEEB  MRAEYR(gm?) HEYA YR/ (thm?)
Recovery stages ~ Root biomass Litter biomass
4] Early stage 83.21 1.68
i3] Middle stage 158.29 2.83
JF ] Late stage 249.75 4.45

Ja & L, K AT BT i 1 A B AR Y AL
o FRECE I T) Bk (Mo, g), HUCHACF R EE
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Fig. 1 Distribution of soil particle size of secondary forests at different stages of recovery
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DxS F3 514 IR EE | YRS W BRI LR SR B 3E EAEHT; o+l ns 43 513K P<0.001 F1 P>0.05, FIAl,
Note: ES, MS, and LS represent the early, middle, and late stages of recovery, respectively. Different lowercase letters indicate significant differences

(P <0.05) in soil properties among recovery stages within the same soil layer. D, S, and D x S represent soil depth, recovery stage, and their interaction,

respectively. *** and ns denote P < 0.001 and P > 0.05, respectively. Similarly hereinafter.
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Fig.2 Soil particle size distribution of secondary forests
at different stages of recovery
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Fig.3 Soil physicochemical properties of secondary forests at different stages of recovery
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Note: Different lowercase letters denote significant differences (P < 0.05) in soil properties among recovery stages within the same soil layer.
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Fig. 4 Soil water content in secondary forests at different restoration stages
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Tab.3 Topsoil (0 ~ 10 cm)saturated hydraulic conductivity of secondary forests at different stages of recovery

WEZ BBt Recovery stages

1Y Early stage 1] Middle stage

JEi 4] Late stage

157K # Saturated hydraulic conductivity/(cm-min™")

16.99 17.38

18.23
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Fig.5 Redundant analysis of soil water-holding capacity of secondary forests at different recovery stages
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Effects of tropical secondary forest restoration on soil water-

holding capacity and its driving factors

Yu Qiang"”, Guo Xiaowei', Fan Bo', Lan Yuting', SiMengke',

Gu Yifan®, Dai Licong"*, Shu Kai*
(1. School of Tropical Agriculture and Forestry, Haikou, Hainan 571737, China; 2. School of Ecology, Hainan University,
Haikou, Hainan 570228, China; 3. Sanya Institute, China Agricultural University,
Sanya, Hainan 572025, China)

Abstract: In recent years, due to the impact of human activities such as large-scale logging and slash-and-burn cultivation, the
area of tropical primeval forests has continued to decrease, gradually forming a series of tropical secondary forests at different
stages of recovery. However, there is still a lack of clear understanding of the evolution of soil water holding capacity of
secondary forests and its dominant regulatory factors at different recovery stages. In this context, soil physical and chemical
properties and water-holding performance of tropical secondary forests at three restoration stages (early, middle and late) in
Hainan were determined to systematically analyze the effects of different restoration stages on soil water-holding capacity and its
internal regulatory mechanism. The results showed that with the progress of restoration, the soil water holding capacity of the
(0—60 cm) soil layer increased significantly, and that the natural water content, saturated water holding capacity, capillary water
holding capacity and field water holding capacity of the (0—10 cm) soil layer gave a gradual upward trend. At the same time, the
total porosity and capillary porosity of the (0—10 cm) soil layer at the late stage of restoration were significantly higher than those
at the early and middle stages (P < 0.05), while the soil bulk density of the (0—60 cm) soil layer decreased significantly at the late
stage of restoration. Soil water holding capacity was positively correlated with total porosity, capillary porosity, non-capillary
porosity and organic matter content, and negatively correlated with bulk density. The influence of total porosity was the most
significant, with a contribution rate of 26.95%, followed by capillary porosity (23.02%) and bulk density (21.39%). Non-capillary
porosity and organic matter also had a certain effect, while the influence of soil particle composition was relatively weak. In
conclusion, the restoration of secondary forests significantly enhanced the soil water-holding capacity by improving the pore
structure and increasing the content of organic matter, and the effect was most significant at the late stage of restoration.

Keywords: tropical secondary forest; restoration stage; soil water holding capacity; regulating factors
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