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Abstract: Secondary forests contribute to the global forest resources to a large extent and have a rich variety of types.
Global resources and environment are facing a critical situation, and maintaining secondary forest resources from more
damage, scientific research, rational use and effective management are important means of scientific mitigation. In this
paper, different secondary forests in Wuzhishan were used as research objects, typical sample plots were set up, com-
munity plants were investigated from different levels, and the community composition, importance values and plant
diversity were analyzed, the differences of soil physicochemical properties at different levels in terms of content were
analyzed, and the correlation between plant diversity and soil physicochemical properties was analyzed by stepwise
regression analysis. The study area was dominated by tree and shrub layers, and the herbaceous layer was dominated by
dark green curly cypress. The species richness index and Shannon-Wiener diversity index of different secondary forest
communities showed that tree layer>shrub layer>herbaceous layer, and the Simpson dominance index and Pielou even-
ness index showed that shrub layer>tree layer>herbaceous layer. The soil in the study area was acidic, the organic matter,
total nitrogen, total potassium and alkaline nitrogen content of soil show a gradual decreased with increasing soil levels.
While there was no significant difference in the physical properties of soil in different soil layers. The soil factors
affecting the plant diversity index significantly were soil saturation water content, soil capillary void space, soil ca-
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pacitance, total phosphorus and total potassium. The diverse characteristics of soil water content, soil nutrients, soil
texture and their complex interaction had a synergistic effect on the change of plant diversity of secondary forest com-
munity. There was a positive correlation between vegetation diversity and soil action. By studying the physical and
chemical properties of aboveground plant community and soil of different secondary forests in Wuzhishan City, the ba-
sic situation of community diversity of different secondary forests in Wuzhishan was mastered, the difference of com-
munity succession of different secondary forests was clarified, and the change of secondary forests was revealed, in

order to provide theoretical basis for rational utilization and protection of forest community succession.
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Tab. 1 Species composition of different secondary forest communities
— Tt KJZ Tree layer #EAJZ Shrub layer K JZ Herbaceous layer
Community type ~ FHIE R B B R Fi B [ B
No.of family No.of genus No.of species No.of family No.of genus No.of species No.of family No.of genus No.of species
A, 17 25 30 21 28 34 11 12 12
A, 26 34 39 19 27 32 6 6 6
AFA, 26 45 56 28 39 50 9 9 9

R2 FAEHEVHAHANINERE

Tab. 2 Top 5 significant values for plant species in tree layers

BEPS M Community type fh4% Species Bl Family & Genus % {H Important value
A, F5 i ( Machilus gamblei ) i} iz g 0.1097
RS 548 ( Schefflera hainanensis ) TomE EReELR 0.0901
JKE# ( Wendlandia uvariifolia) PERL KR 0.0749
1E3E 4 ( Machilus chinensis) (R k) 0.0637
#ZA ( Cunninghamia lanceolata ) PiaEs AR 0.0609
A, 415 14 ( Eurya nitida ) HHIAR %R 0.1419
I LS (Pinus caribaea) FARE UANE 0.1318
40 #¢ ( Eucalyptus tereticornis) BEE R tE 0.0850
L =¥ ( Triadica cochinchinensis) KiEgF 5i)E 0.0726
RIS 4 ( Schefflera hainanensis) HmEE  FERELE 0.0573
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Tab. 3 Top 5 significant values of plant species in shrub layer

BEPEZEM Community type 4 Species Bl Family J& Genus T Z{H Important value
A, =HE+ ( Melicope pteleifolia) AR YR 0.1088
JL45 ( Psychotria asiatica ) PR LR 0.1029
ke sE ( Schefflera hainanensis ) FmEk Rk e R 0.0843
FHE/ (Ficus langkokensis) e [ FH 0.0753
JKZE (Saurauiatristyla) BRERERE KRR 0.0712
A, =K (Melicope pteleifolia) ZEHE HHRER 0.1205
MR RS 58 ( Schefflera hainanensis ) R eI 0.0993
#erg 1L ( Symplocos cochinchinensis ) LA} RN 0.0836
H P ( Castanopsis fissa) 5o % HEJ® 0.0822
# %A ( Adinandra hainanensis ) HIIRE  HiE 0.0691
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Tab. 4 Top 3 significant values for plant species in the herbaceous layer

BEPS M Community type 4 Species Bl Family J& Genus  EE{H Important value
A, wegBH  ( Selaginella doederleinii ) Bk HBHIE 2.0601
#RiZ% (Alpinia hainanensis) ES= IIE- 1.0089
MR R ( Sarcandra glabra subsp ) SR IR 0.6348
A RERBH ( Selaginella doederleinii ) EHHE EiHE 0.4268
17 ( Pseudosasa hindsii ) ARAH K& 0.2631
i3 3% ( Pronephrium simplex ) 4 B ERR A BRR 0.1015
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Tab. 5 Plant species diversity in different secondary forest communities
FEPE A Community type FH#%)Z Plant layer S D H' Jsw
A e A 24.0000+4.3588" 0.8947+0.0167°  2.5731+0.2096°  0.8484+0.0177°
HEAR 19.3333+2.8868" 0.9004+0.0084°  2.5704+0.1295°  0.8706+0.0270°
AR 4.0000+1.7321° 0.5502+0.0909°  0.9151+0.1966°  0.7164+0.2192°
A, e A 22.6667+4.0415° 0.8262+0.0329°  2.2821+0.1375°  0.7343+0.0369"
HEAR 20.0000:4.3589" 0.8958+0.0283"  2.5504+0.2393"  0.7963+0.1592°
AR 6.0000+1.0000° 0.6398+0.0483° 1.2323+0.1036°  0.6936+0.0602°

i ARG FREFRRA R AR R A 2R R 22 5 B3 (P<0.05) .

Note: Different lowercase letters indicate significant difference in plant species diversity in different secondary forest communities

(P<0.05).
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ARG F B R R AN R A MR 78 TS B B 22 e B 3 (P<0.05)
SM: Saturated moisture; ASP: Total porosity; NSP: Soil capillary porosity; SBD: Bulk density. Different lowercase letters
indicate significant difference in soil physical properties in different secondary forest communities (P<0.05).
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Soil physicochemical properties of different secondary forest communities

Horpr Ay 0~20 em Ab 5 HAt 38 R AR B 5 2
5, e Ay S BRI R R EEF . ZouR
A Pl AR, DA A i A K &
Ho 1A A, ISR S AL 1 5
JERINGEZET A, HAS ] 38 2 VK ] ¥ 2 80
BEES . Mo R E K, R
PR, A P EEEBCH B, +
HEA O AE 32 UK 0~20 em 5 40~60 cm 2 [i]
AR 25 55 1 Ay b B3R R G 482 0m
TR AR, AEAN R H 2R B R 2R
+ A R A RN 0~20 em 5 20~40 .
40~60 cm YJfAAE 22 5. MOTRAEMYI LS
VEF AL T Z AL, [l REAE I SEAR 9 i Dl
R MBE. A Ay RIERE SR A SR
IR NTE LR A 0~20 cm 5 20~40,
40~60 cm fFTE E 2R, HHSBEALHERES



%56 1 FFEIERAF . 2 Fh A TOMCEE A8 B O 2R MR W B I AR AT 5 - 3 A v A oY 1293
F6 APRREMBETELEER
Tab. 6 Soil chemical properties of different secondary forest communities
LR 2T " X . N . s -
C‘?ﬁéﬁ - T2 HHLG 2R S el T L PEps e Bo Gl oH
Ontl;gl;mySOillayer/cm SOM/(g'kg!) TNAgkg') TPAgkg') TKAgke') AN/A(mgkg') AP(mgkg') AK/(mgkg")

A 0~20 20.76+3.13"  1.18+0.06°  0.24+0.02° 17.58+1.72°  83.59+4.36° 142.74+4.32°  169.12+8.74°  4.41+0.13
20~40 13.01£2.65°  0.80+0.03° 0.22+0.03a  12.54+0.36°  59.79+2.01° 135.01+£5.50®  113.63+10.82° 4.81+0.20°
40~60 10.05+£2.52°  0.66£0.05°  0.23+0.01*° 11.804+2.36"  31.63+3.78° 128.41+4.90°  114.43+15.78° 5.00+0.10°

A, 0~20 20.72+1.23"  1.28+0.07* 0.34+0.01* 18.98+1.03' 168.26+12.18" 214.56+11.59° 162.03+8.28"  4.56+0.28"
20~40 12.51+0.83°  0.75£0.07°  0.21+0.02° 10.29+0.52°  52.50+1.54° 128.07+10.05° 106.26+8.11° 4.83+0.08®
40~60 8.77+0.73°  0.56+0.06° 0.17+0.02° 12.20£3.40° 33.21+4.57° 118.10+8.79°  102.65+36.23" 4.97+0.13"

*. FFAR/NG ZRFRRZR B3 (P<0.05) |

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 7 Parameter estimation of species diversity and soil
physicochemical properties

p 1 b B R
Plant Diversity . Regression
. Soil factor .
layer index equation
TR H' Xi Y=0.379X,+1.917 0.823
Jsw Xy Y=0.766X,—0.248 0.632
N D Xy Y=0.306X,+0.826 0.818
H' Xs Y=0.047X3+1.909 0.888
FA S X Y=50.735X:-15.632  0.792
D X Y=-0.142X,+0.786  0.891
H' X, Y=-0.392X,;+1.602  0.910

W R X R RS K & X o T RALIBREE s X R
TIEEAFLBEE s X W HIEARTE; X WAV X WEE; X
R Xs AR Xo ATMEE; Xio FHEEBE; X AR
Xi2 A pHo

Note: X; is saturated water content; X, is total soil porosity; X;
is capillary porosity; X4 is bulk density; Xs is organic matter; X is
total nitrogen; X; is total phosphorus; Xg is total potassium; Xy is
alkaline hydrolyzable nitrogen; X, is available phosphorus; X;; is
available potassium; X, is pH.

fr R —H MMM, HEH /R Y=
0.306X7+0.826; HTH S5 +IELM RIEM I, [FIH
JTFEHN Y=0.047Xs+1.909, FIH1 88.80% MY HE K fift
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FUBR B 09 IE A PR AEAE 79.20% 119 HE 2 i R HL AR
feRide, [BIH RN Y=50.735X;— 15.632; D fH.
HYE 530 5 H 3 B oK AR A OG, He el e )y 72
H Y=—0.142X,+0.786 ( R*=0.891 ) Fl Y=—0.392X,+
1.602 ( R*=0.910) .
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