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Abstract: Due to its rapid growth, Sonneratia caseolaris, a mangrove species indigenous to Hainan, was
introduced to Shenzhen Bay, Guangdong for afforestation purpose during the early 1990s. The seedling
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emergence, early growth and dispersal pattern of S. caseolaris and their responses to environmental factors
have not been well studied in the new habitat. In this study, we evaluated the density, height and coverage of
S. caseolaris seedlings underneath the canopies of various mangrove forests (including both natural Kandelia
candel and Avicennia marina communities and introduced S. caseolaris communities) and on the mudflats
without canopy, in Futian Mangroves Natural Reserve of Shenzhen Bay from September 2006 to September
2007. Line intercept and square intercept methods were used in the survey. Tidal elevation, light intensity,
community types and the distance between the sample squares and the nearest adult S. caseolaris were also
recorded. The mean densities of S. caseolaris seedlings under the canopies of both the introduced and natural
mangrove forests decreased from September 2006 (24.7 seedlings per m® and 19.7 seedlings per m’ ,
respectively) to September 2007 (no seedlings survived). No significant differences were found in the
seedling density, height or coverage of S. caseolaris among different mangrove communities. However, the
density, height and coverage of S. caseolaris seedlings were significantly higher on the mudflats without
canopy than under the mangrove canopies, indicating that higher light intensity in on the mudflats without
canopy promoted the dispersal and vertical growth of S. caseolaris seedlings. Although the optimal tidal
elevation for S. caseolaris seedlings in Shenzhen Bay was between 1.40 m and 1.60 m, an area that falls
within the mid-to-high intertidal zones, seedling density and tidal elevation were weakly correlated. The
seedling density under the native mangrove canopies was negatively related to dispersal distance. However
seedling density were positively correlated with light intensity(P<0.05), and the correlation coefficients for
the introduced S. caseolaris forest increased through time with successive surveys. In contrast, there was no
significant correlation founded between seedling density and light intensity under native mangrove canopies.
We concluded that distance to mother tree was the most important factor determining S. caseolaris seedling
density under native mangrove canopies, whereas the light intensity was the most important environmental
factor for controlling seedling dispersal pattern under the canopy of the introduced S. caseolaris forest.

Key words: mangroves, Sonneratia caseolaris, seedling dispersal, light intensity, elevation, dispersal
distance
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Location of the study site. The survey area is from A to B. The landward side of natural mangroves is occupied by Kandelia
candel forest, and the seaward side is by Avicennia marina forest.
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Fig. 2 Average monthly temperatures during the study period
from Aug. 2006 to Sep. 2007 and average monthly
temperatures of the same months from 1971-2000 in Shenzhen
(data from Shenzhen Meteorological Bureau. http://www.121.
com.cn)
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Table 1 Repeated measures ANOVA for the seedling density
of Sonneratia caseolaris in different mangrove communities

Ap kY5 Sources of variation B df F P

R[] Time 4 15.828  0.000
I Forest type 3 26.642  0.000
IS A <Ak TimexForest type 12 3.455  0.000
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Fig. 4 Seedling density, height and coverage of different
mangrove species during the first four surveys (MeansSE).
Sc, Sonneratia caseolaris; Kc, Kandelia candel, Am, Avicennia
marina;, Ac, Aegiceras coniculatum; Ai, Acanthus ilicifolius.
Different letters indicate significant difference from each other
species at 0.05 level.
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Table 2 Stepwise regressions between seedling densities of Sonneratia caseolaris and other mangrove species (Sep., 2006)

HH (EVEES Vo B I3 P>/F/
Step Partial regression coefficient Intercept
Ac Ke Ac Ke #ME Intercept il Model
Step 1 —4.568 29.214 0.028 0.035 0.000 0.035
Step 2 -5.051 2.362 25.974 0.054 0.019 0.040 0.000 0.013

Ac: FiER; Ke: #Klli Ac, degiceras coniculatum; Kc, Kandelia candel
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Fig. 5 The relationship between seedling density of Sonneratia caseolaris and tidal elevation

JE JEAEARRREE EHGR TN RPE A BTGNS M B TEARNL 2 RN 2, AEAT 7 ROEE 3R BL
TL5E, 2003)0 AW lE R4 i 8 AR MRAROC B FEE. DI, S BIHAR MY BCRr PE AT ZE R AR
(0-2108/m%), FEFETACTFRILIH TR K ZER, X EBI A FEEINE IS4 5 5 i K
PREATPAAR S R S BUIAOC . Ak, ek FIAMRL.

JR BRI HOE UR SOy Ay, R #7442 HBRGIEIHRENEEESETF
MRS, TBECINERRT I, B0 T 4l SR LA W Z AR A, Bl I R A AR
A RELRIERTT, e MIJLRDMREZ W ER DR &M (A5, 2002). Ak
(Rabinowitz, 1978). [litk, Sk 4)y % B D8 52 AR 155 e A& A BEE A, AT RO ROBGR, 1



242 ¥ £ K ¥ Biodiversity Science 164

R3 BRYSEESHEINAERREMEIITER

Table 3 Corelation analysis between the seedlings density of Sonneratia caseolaris and relative light intensity

A 052 ) P R P
Forest type Measurement time Correlation equation
FARMR CEBEARARKARO 2006.09.12 y=18.79x+25.43 0.001 0.730
Natural forest 2006.10.30 1= 9.60x+3.30 0.002 0.635
2006.12.13 y=6.28x+1.80 0.003 0.601
2007.01.28 ¥ =4.06x+0.39 0.005 0.480
PNERITE-77N 2006.09.12 y=78.08x+2.94 0.160 0.002
Introduced S. caseolaris forest 2006.10.30 =71 41x-6.33 0.267 0.000
2006.12.13 y=75.62x-10.50 0.369 0.000
2007.01.28 ¥ =46.56x-7.59 0.364 0.000
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Fig. 6 The relationship between seedling density of Sonneratia caseolaris and dispersal distance
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Table 4 Multiple regressions between the seedlings densities of Sonneratia caseolaris and key ecological factors under introduced

Sonneratia caseolaris forest and natural forest

A W5 IR A (LICEEES A AH G R AL t P
Forest type Measurement time Variables Partial Partial
regression correlations
coefficient

RIRHK 2006.09.12 YR Dispersal distance -37.931 ~0.544 —6.518 0.000

Natural forest 4L Constant 104.802 8.200 0.000

2006.10.30 MEN =2 Tidal elevation ~19.785 -0.274 -2.858 0.005

P HE S Dispersal distance -5.370 -0.214 -2.201 0.030

# 4% Constant 49.093 4.345 0.000

2006.12.13 Y= Dispersal distance -3.939 -0.258 —2.689 0.008

MM =2 Tidal elevation -8.248 -0.194 -1.984 0.050

#4% Constant 24.633 3.631 0.000

2007.01.28 Y BLIEE Dispersal distance -2.005 -0.280 -2.943 0.004

¥ Constant 4.904 3.267 0.001

N LR 2006.09.12 JEIGRE Light intensity 0.430 0.460 3.805 0.000

Introduced ¥ Constant -0.731 -0.090 0.929
S. caseolaris forest

2006.10.30 SR Light intensity 0.038 0.587 5.324 0.000

44 Constant -9.113 -1.757 0.085

2006.12.13 JEIEGRAE Light intensity 0.039 0.654 6.357 0.000

44 Constant -12.502 -2.801 0.007

2007.01.28 SRR Light intensity 0.024 0.671 0.655 0.000

44 Constant -8.983 -3.408 0.001
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2002).
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