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Abstract: Alsophila podophylla is a second-class state-protected plant species. After surveying the popula-
tions and communities of 4. podophylla in the lowland rainforest and the montane rainforest of Wuzhi
Mountains, Hainan Island, we analysed the population characteristics including age structures, spatial pat-
terns and quantities, and the community characteristics including structures and species diversity. The find-
ings showed that A. podophylla population age-structures in the montane rainforest demonstrated a stable
type while in the lowland rainforest it was growth-oriented, but the spatial patterns of both were clumped.
The average population density of A. podophylla in the lowland rainforest was as 1.7 times as that in the
montane rainforest. The soil pH value had negative effects on the average population density, and total P
content in soil had positive effects on it. The soil pH value was high and the total P content was low in the
montane rainforest, while the case was reverse in the lowland rainforest, hence the discrepancy of pH value
and total P content between the montane rainforest and the lowland rainforest accounted for their quantity
discrepancy of 4. podophylla populations. Besides, according to their path coefficients, the effect that pH
value caused to A. podophylla population density was as 2.5 times as that total P content did, thus it meant
that soil pH value was the major factor that affected 4. podophylla population density. All the community
structures were vertically divided into three tree layers, two shrub layers and one herb layer. The Simpson
index, Shannon-Wiener index and evenness of the communities were 0.957, 5.305, and 0.811, respectively in
the montane rainforest, while in the lowland rainforest they were respectively 0.937, 5.484, and 0.804. In
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conclusion, 4. podophylla population of montane rainforest is different from that of lowland rainforest in
characteristics including age-structures, spatial patterns and quantities, and in tropical forest of Wuzhi
Mountains 4. podophylla community structures are complex and species diversities are rich.

Key words: Alsophila podophylia, tropical rainforest, community structure, species diversity, age-structure,

spatial pattern, population quantity, soil
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Table 1 Environmental condition of different quadrats. Q5 and Q;g were parts of Q;, while Q,, and Q,g were parts of Q,. All quad-
rats were located in the middle section of the southwestern slope of the Wuzhi Mountains.

P VAN ) ERI &t fr'E R e TR
Quadrat Time Vegetation type Position Altitude Slope Area
(m) _ (m’)

Qi 20054119 Nov. 2005  UiHhiFYAk Montane rainforest 18°54'0.3"N, 109°41'21.5"E 1,020 27-36 2,200
Q: 2005%:11)] Nov. 2005 &M Lowland rainforest 18°54'18.2"N, 109°41'0.5"E 809 30-38° 2,600
Qia 20064E71 July 2006 LI FY AR Montane rainforest 18°54'0.5"N, 109°4120.8"E 1,015 28-35° 900
Qs 20064E7H July 2006 LI FY AR Montane rainforest 18°54'0.2"N, 109°41"23.2"E 1,045 27-33° 1,200
Qaa 20064F7H July 2006  fEMIFIH Lowland rainforest 18°54'18.8"N, 109°41'0.4"E 805 32-37 600
Qs 20064F7H July 2006  fEMIFGH Lowland rainforest 18°54'17.45"N, 109°41'0.89"E 815 30-36" 600
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Table 2 Spatial pattern index of Alsophila podophylla population in montane rainforest and lowland rainforest

FEH Ji 7ML Variance to mean ratio Morisita$f4{ Morisita index Iy AT
Quadrat sx t-test I F-test Type
QiatQus 4.42 10.77” 1.52 4417 LR Clump
QaatQos 2.91 448" 1.15 291 LRSI A Clump

* P<0.05; ** P<0.01

1l /7 #k Montane rainforest

| I I
1 1 - -
nom NV

50 LI bk Lowland rainforest
40
30
20
10

Btk %
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]

B %

I I il IV v
FN Size class

K1 AFRE SRR R R ALk (MR35 Quafll
QueFfHh, MY ARAL T QoafIQupFEHE. 11 2T B (ZE
<0.25 m); H: /NRFEAREY BE (22 510.25-0.5 m); 111 H kg
BRBY B (22 m10.5-1 m ) IV: KA RRIY L (25 7511-1.5 m);
Vi KB MR BU (2= R5>1.5 m)

Fig. 1 Age-structure of Alsophila podophylla population in
different quadrats. Quadrats Q5 and Qg were combined to
represent montane rainforest, while quadrats Q,, and Q,g were
combined to represent lowland rainforest. I, Seedling phase
(stem height < 0.25 m), II, Small plant phase (stem height
between 0.25-0.5 m); III, Medium-sized plant phase (stem
height between 0.5-1.0 m); [V, Large and medium-sized plant
phase (stem height between 1-1.5 m); V, Large plant phase
(stem height >1.5 m).

BA%, SEADAR T35 B U A IR
Ho R ARAE HBQ A RN Qg S AR HE MU ARAE HEQoa F1Qop, 75
HIEI-125 87 (B I JF I RL1,200 m*) KTt 5 A
WP B, T L S A B 1) SRR A B T Ky e
7= 5 W3 (Student’s #-test, P = 0.0055): 1113 AR
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inds./100 m?). 80.81%( D = 7 inds./100 m?, s = 5.657
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Table 3 Population density (inds./100 m*) and coefficient of
variation of Alsophila podophylla in the montane rainforest and
lowland rainforest

HIrs Ll i A (S TSEAN
Subquadrat no. Montane rainforest Lowland rainforest

QIA QIB QZA QZB

1 0 13 8 13

2 0 15 18 4

3 5 13 17 6

4 2 4 13 8

5 3 13 22 4

6 11 7 15 16

7 4 11 _ _

8 4 0 _ _

9 14 3 _ _

10 _ 3 _ _

11 _ 0 _ _

12 _ 2 _ _

BRER CV(%)  99.71 80.81 30.74 58.47

FT751-12475Qias Qips QuaflQup 1% /¥ 77 (subquadrat)
Numbers 1-12 represent the subquadrats from quadrats Qia, Qi Qza,
and QZB-

inds./100 m%). 30.74% (D = 15.5 inds./100 m?, s =
4.764 inds./100 m*)F158.47%(D = 8.5 inds./100 m’, s
= 4.97 inds./100 m*)(3), T LA & REHL A 5 B
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MEEE P EEAE KR, 5B ZWEFF
ARFUFEA 2 B L2 — W2 TR R K (3R5),
YL HE O A — e R E2 30T
26 BUISHERESHMEST

T I QAN Q4 43 B L b Ry ARG Hh R
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Table 4 Soil components in woodland of Alsophila podophylla population in the montane rainforest and lowland rainforest

FEH UREVR L AT gt X el pH K (%)
Quadrat Depth Organic matter Total N Total P Total K Soil moisture
(m) (g/ke) (g/ke) (gkg) (g/kg)

Qia 0-10 59.64+8.60 2.58+0.77 0.18+0.04 45.66+2.83 3.99+0.25 34.78+2.02
10-20 57.77+6.23 1.70+0.73 0.12+0.03 83.74+6.88 4.40+0.17 30.17+4.33

20-30 40.56+8.35 1.27+0.39 0.154+0.01 77.75+3.08 4.52+0.13 30.31+5.41

Qs 0-10 58.91+7.42 5.16+0.63 0.16+0.08 13.74+3.08 3.88+0.36 36.00+2.95
10-20 57.97+6.57 2.53+0.54 0.19£0.06 48.55+2.78 4.3120.55 35.08+1.56

20-30 41.34+5.44 1.18+0.58 0.13+0.09 44.51+£2.32 5.44+0.83 31.50+1.41

Qaa 0-10 51.51+4.15 2.01+0.54 0.2340.03 35.27+£3.24 3.67+0.12 30.24+1.43
10-20 15.48+3.68 0.70+0.50 0.14+0.06 50.04+2.65 4.71+0.43 28.01+2.38

20-30 13.50+7.82 0.58+0.67 0.15+0.06 33.77+4.21 4.44+0.21 26.63+3.24

Qan 0-10 50.66+4.83 2.7940.61 0.30+0.02 44.66+2.58 3.97+0.34 29.94+1.11
10-20 28.03+3.35 1.74+0.59 0.25+0.08 35.39+5.16 4.21+0.52 29.19+1.55

20-30 32.83+4.71 1.26+0.56 0.24+0.09 31.19+3.36 4.35+0.26 26.65+1.87

R5 WM RARFESE KBS FRERFE L ARMEM EE . EXE. HNEZEMERE
Table 5 Relative density, relative frequency, relative prominence, and importance value of standing trees in Alsophila podophylla
community in montane rainforest and lowland rainforest

LR AK Montane rainforest {H M AR Lowland rainforest
Yikh AEGPBE R AR AR EHEME YRl AH) 25 1 AEGIARRE A EEME
Species RD RF E3ic w Species RD RF E- i 1w

RP RP
FLUEEY/ 3.5 3.7 418 49.0 T P Al 8.86 6.25 13.30 28.41
[SEarYN 2.76 2.77 27.76 32.29 TR 2 4 11.93 430 1.03 17.26
LRk 8.39 3.7 7.02 19.11 ol e) 2.10 3.50 11.09 16.69
=AM 9.79 4.63 0.06 14.48 ENUR IR 0.36 0.81 14.60 15.77
HAIAR 4.89 4.63 3.04 12.55 = 10.67 4.59 0.36 15.62
i1 6.98 4.53 0.28 11.89 TR R I A 6.69 430 0.40 11.39
H 5.55 4.63 0.34 10.52 K255 Rk 0.56 1.18 7.37 9.03
T AR 2.07 2.77 0.48 9.32 FUEEY/ 0.56 1.18 6.37 8.08
FAV/N 429 4.63 0.34 9.16 TEZ 1.46 2.70 1.29 6.15
e g iz 2.79 3.70 0.26 6.75 U5 R AL 0.36 1.18 430 6.02
T T B R A 2.79 3.70 0.03 6.49 LT Bk 0.72 1.56 3.54 5.82
R R AR 429 1.95 0.05 6.09 a 1.80 3.10 0.90 5.80
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TS JEIA 2.07 1.77 0.68 5.52 JE 5k 0.90 1.56 3.19 5.65
o AT I 2.34 2.70 0.23 5.27

L b Y ARERE P L Ax 38R A T <<5.0 (%) I HE R ARTE VA b JLAX 7 VR RE 4 ) 7 241 <5.0(W%). RD, RF, RP and IV represent relative den-
sity, relative frequency, relative prominence and importance value, respectively. The other 38 species whose importance value below 5.0 were omit-
ted in the montane rainforest. The other 71 species whose importance value below 5.0 were omitted in the lowland rainforest.
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1 M R ANV R AR P BRI e e AR T3 I LARERR b, G AR e R AR AE B
BEO A, F56—MOMBE AR AR RO E A, 1991, BRJEEIZER, T BAE W BRISHD), SRR I Bt Al



513

JESCREAE: g LB AR RS TR S SL T AE R AR AIE 89

AR AR AR A AR i, 9 S R 0 ST AR Fofo s}
SRR R HE F AE 28R BE S T BUR AR S o A
IR ZE o BT AN [FIRE 7 (1) SRR A 1382 A S
K, WFEHLQp, FEASHY 1B EAERE 72 NI 15
inds./100 m?, TMIAERET SR A B R0(#K3), SEREY
ATRE R o FE S A1 b S Fi8 5 S P A S
RE BT LRI, 1L AR SRR A Fh R (SR 4R
JE AR b R AR 1D 15, T RS DRI S 1Ly i MR BRE  A45 1A]
B, FRRORE R IR AR T O LR 7o 2 I AR T P4 bR
G T R AR IR BT A AR — B, TR A
[F) 3 A 1R SR A FE AR AR
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