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Abstract Based on information from four typical secondary forest plots (30 m X 30 m) in Tiegang-Shiyan
Natural Reserve in Shenzhen, the species diversity, and the main chemical properties of the forest soil were
studied. The results showed 39 families, 67 genera and 89 species are living in the forests, dominated by Syzygium
hainanense, Cinnamomum burmannii, Schima superba, and Cinnamomum camphora. According to importance
of species in tree layer, the surveying plots in the reserve were divided into 4 types, Syzygium hainanense-
Castanopsis carlesii forest, Cinnamomum burmannii forest, Schima superba forest and Cinnamomum camphora-

Castanopsis fissa forest. Species richness index and the Shannnon-Wiener diversity index varied with forest types
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in the orders of arbor layer > shrub layer > herb layer and shrub layer > arbor layer > herb layer, respectively.
Simpson dominance index was higher in arbor layer than in shrub layer and herb layer. The Pielou evenness
index was higher in shrub layer than in tree layer and herb layer. Soil was generally acidic with pH of 4.28-4.51
and electronic conductivity of 0.031-0.062 ms/cm. Soil organic matter varied from 12.37-39.56 g/kg with total
nitrogen, total phosphorus, and total potassium ranges of 0.50-1.47 g/kg, 0.35-0.39 g/kg, and 14.63 -37.17 g/kg,
respectively. The content of hydrolyzable nitrogen, available phosphorus and available potassium were 39.19-
140.36 mg/kg, 0.94-8.90 mg/kg and 35.15-97.03 mg/kg, respectively. The species richness index was highly
correlated with soil chemical properties. However, there were no significant correlations between Shannon-Wiener
diversity index, Simpson dominance index, Pielou evenness index and soil chemical properties. The results of

this research indicated that the content of nitrogen, phosphorus and potassium is the major actor to influence the

distribution of the vegetation.
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Table 1 Basic information of the sample plots in Tiegang—Shiyan Natural Reserve

g TeARZ PRI /om FeARZPHIRE /m

2hE s

WK /m o A /% Yl S

Plo?No. Mean 11);1; of tree Avera%feterelzyheeright of Latitude  Longitude Altitude Canopy density Aspect Slope
1 7.63 6.10 22°36'58"  113°52'15" 159 90 ey 220
2 7.55 6.35 22°36'57"  113°52'11" 186 85 ey 18°
3 6.85 5.76 22°36'56"  113°52'07 180 90 PurEhE  20°
4 7.78 5.76 22°36'50"  113°52'12 149 95 PO 25°
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Table 2 The dominant tree species and important values of different sample plots from tree layer species in Tiegang—
Shiyan Natural Reserve

FEHb 1 Plot 1 FEHb 2 Plot 2 FeHb 3 Plot 3 FEd 4 Plot 4
fh4 species IV/% 44 species IV/% 4 species IV/% 44 species IV/%
TR 17 AT T
Syzygium hainanense 39.66 C. burmannii 6329 S. superba 3067 C. camphora 3319
Castanopsis carlesii 39.18 S. heptaphylla 33.43 S. heptaphylla 2631 Castanopsis fissa 34.25
[k Ik T TRk
Cinnamomum burmannii 32.98 Mallotus paniculatus 33.33 Cinnamomum camphora 2533 S. hainanens 3140
IS aES TR TRk R ESi
Michelia macclurei 2923 S. hainanense 26.77 Liquidambar formosana 2274 C. carlesii 13.19
g o . R i T
i Vernicia fordii 26.35 Adinandra bockiana 2212 C. burmannii 2005 Liquidambar formosana 12.76
EREETS AR bz (S
Schefflera heptaphylla 2574 Schima superba 17.43 Litsea rotundifolia 16.34 Aporosa dioica 175
iy JRRAHE IamARLT 51 Bt
Cinnamomum parthenoxylon 2174 Chukrasia tabularis 15.08 Litsea glutinosa 14.82 L. rotundifolia 1124
: . Tk A JKHIRE
7
849 Castanopsis fissa 10.38 Syzygium jambos 11.76 Cratoxylum cochinchinense 11.82 Adina pilulifera 10.60
AN A Wit HEECS
Syzygium hancei 9.65 Rhus chinensis 8.33 Microcos paniculata 1150 S. heptaphylla 9.68
K& 550 LS AN
fort&n 8.05 AT o it 27y 9.72 AL 7.76
llex asprella Acacia auriculiformis 1. asprella S. hancei
* 3 %K - AE BARP X AR HEREH
Table 3 Species diversity index of four different sampling plots in Tiegang—Shiyan Natural Reserve
R Hi 2 TeARJZ Tree layer A JZ Shrub layer HAJZE Herb layer
PlotNo. g H' D J N D J s H D J
1 23 27524 0.9195 0.8778 11 3.1448 0.4050 13115 6 1.6672 0.781 3 0.930 6
2 27 25810 0.883 4 0.7831 16 3.6815 0.765 6 13278 3 1.0986 0.666 7 1.000 0
3 35 29467 0.927 5 0.8288 11  3.2399 0.4380 13512 2 0.6860 0.562 4 0.989 7
4 38 3.1598 0.941 2 0.8686 16 3.8548 0.707 0 1.3903 3  0.9003 0.5313 0.8194

25, FEH 2 1 0~10 e HIEEAHLUE M AR &
¥ 8 % 5 T 10~20 cm 1 20~40 cm ( P<0.05), #f
H1 3 H0~10 cm HT 10~20 cm N 4355 T 20~40 cm
T (P<0.05); THEABES 5N 0.35~0.39 g/kg,
SR AR 14.63~37.17 g/kg, A A FE M4 2 IR
IS A G B2 F YRR R B E KT 5
FE Hb 4 39 66 % &0 I R 39.19~140.36 mg/kg,
Ml &R B A S RES AR E, Hib2
H 0~10 em T IE0IAE A 0 = T 10~20 cm
20~40 cm ( P<0.05), #£ Hb 3 o 0 24 0~10 cm A1
10~20 ecm & 3 5 T 20~40 cm ( P<0.05), 0~10 cm
+ O A S B AR AR 4 b 3 S T 10~20 cm
(P<0.05); 144 2k & & 0.94~8.90 mg/kg,

FEHh 1 2 2R A S B 2E AR, Hil
FE b A 2R 22 Ak 81 i K (P<0.05); 4 M
iy 4 39 R ASCEP A B R 35.15~97.03 mg/kg, BEE TR
FERIE I, HUSCR RN, FEd 2 )2
W2 S AR, HARE A 2R 22 7k B
FEIKF (P<0.05 ),
2.4 YFMSHEMESTECEEREXSH

4 AR b b 22 BE M8 BORD 384k 25 1 T Y
Pearson AHIC/MHT (32 5) R IR R
A& m 5YF 3 S R A D 3 IEA DG R
(P<0.01), A BB SYFF 5 s
R B IEASE (P<0.05), RUYFFEEERE
5 4 ek 2= i AH M8 K. Shannon-Wiener £
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Table 4 Soil chemical properties of different sampling plots in Tiegang—Shiyan Natural Reserve
FlL - B L 28/ 20/ B AW
ity W /om pH fH (ms:cm ) (g ke') (g ke') (g-kg") (g-kg") (mg - kg") (mg:kg ) (mg:kg )
Plot  Depth pH value Avallgble Organic matter Total nitrogen Total totgl Hy@rolyzable Available Avallab]e
No. potassium phosphorus potassium nitrogen phosphorus potassium
0~10 4.51+034a 0.062+0.036a 33.86+18.94a 1.24+0.66a 039x0.02a 27.67+1.62a 108.85+46.27a 7.50+4.83a  97.03 +10.19a
1 10~20  4.47+0.25a 0.046+0.019a 28.79+10.94a 1.05+0.36a 0.39+0.03a 2690+2.14a 87.39+31.99a 5.89+4.02a 66.57+15.20b
20~40  443+0.12a 0.047+0.014a 1834+7.23a 0.69+020a 035+0.03a 2548+4.0la 61.65+17.22a 2.79+22la 63.79£22.23b
0~10 439+0.13a  0.043+£0.020a 3442+1147a 1.21+029 035+0.06a 31.84+8.20a 106.99+26.38a 3.73+1.63a 57.69 +30.78a
2 10~20  4.41+0.08a 0.031+0.005a 21.55+6.05b 0.81+0.22b  0.36+0.06a 35.61+7.23a 71.66+23.52b 2.21+0.85a 46.11+19.17a
20~40  4.45+0.05a 0.035+0.006a 12.37+281b 0.50+0.12b 0.36+0.08a 37.17+6.63a 39.19+11.45b 0.99+0.38  35.15+12.62a
0~10 433+025a 0.049+0.018a 39.56+4.78a 1.47+0.16a 035+0.0la 14.63+2.00a 14036+ 16.6la 3.80+0.79a  74.89 +15.10a
3 10~20 4.32+027a 0.050+0.021a 3428+4.74a 124+0.12a 036+0.02a 1578+1.21a 113.28+20.87a 2.24+0.98b 62.51 + 16.90ab
20~40  434+0.16a 0.045+0.010a 22.79+7.03b 0.74+0.21b  035+0.0la 1597=+1.64a 65.65+28.78b 094+0.37c 49.28 +15.88a
0~10 4.28+0.06a 0.053+0.012a 30.09+6.99a 1.17+0.26a 037+0.0la 2535+3.54a 109.13+16.71a 890+3.85a  88.28 +22.92a
4 10~20  431+0.10a 0.046£0.011a 17.22+9.10a  0.67+0.34a  0.37+0.04a 29.22+6.90a 61.36+2546b 2.60+0.37b  62.95+12.20b
20~40  4.28+0.08a 0.050+0.010a 20.15+9.6la 0.76+04la 035+0.02a 26.24+3.44a 74.38+29.16ab 3.44 +1.65b 61.57 £ 6.93b

TE: RNEIE A + A, RSP R ARVNG FRERR R Z 225 B3 (P<0.05) .

Note: values in the table are given as mean + SD, different lowercase letters in the same column mean significant difference between

treatments at 0.05 level.
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Table 5 Correlation analysis of diversity index and soil chemical properties in Tiegang—Shiyan Natural Reserve

- BB om S S WA AR
H pH EC Organic " Total total Hydrolyzable  Available Available
Index Total nitrogen . . .
matter phosphorus  potassium nitrogen phosphorus  potassium
N -0.173 0335  0.701 0.761" 0.174 -0.109 0.773" 0.670° 0.646"
H' -0.009 0.053 0.415 0.473 0.471 0.075 0.450 0.395 0.375
D 0.062 0.187 0.292 0.342 -0.063 0.172 0.364 0.419 0.450
J 0.049  -0351 -0.236 -0.234 0.353 0.092 -0.270 -0.276 -0.294

TE: * 2RIk R B E KT (P<0.05), ** 2257k FIH) i & KF (P<0.01)
Note: * indicate that there is a significant difference at 0.05 level (P < 0.05), ** indicate that there is a significant difference at 0.01

level (P <0.01).
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