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Abstract: Developing the efficient carbon sequestration capability of the mangrove ecosystem is one
of the fundamental methods for realizing carbon neutralization in China. However, the efficiency of
mangrove carbon sequestration is determined by various factors. This study investigated the effects of
species choice and tidal flat elevation on carbon sequestration in the early stage of the mangrove ecologi-
cal restoration program. It provided a certain reference for the site selection and species choice of man-
grove ecological restoration based on carbon sink function. In this study, three mangrove plantations
including high-intertidal Aegiceras corniculatum (HAc) , low-intertidal Sonneratia apetala (LSa) and
high-intertidal S. apetala (HSa) were selected from the ecological restoration program in Niutianyang,
Shantou City, Guangdong Province. The plant growth, biomass, carbon storage as well as surface
soils (0-60 ¢cm) physical-chemical features were measured and estimated in the second and third years
after afforestation to analyze the effects of species choice and tidal flat elevation on mangrove carbon
storage. The results showed that the colonization of mangroves led to acidification and salinization as
well as nutrient accumulation in soil , while the proportion of exogenous organic carbon supply
increased with the extension of afforestation time. After 3 years of afforestation, the native species plan-
tation HAc obtained higher carbon storage per unit area [ plant carbon density (36.16+2.35) t-hm™;
system carbon density (70.14+3.15) t-hm™] by virtue of higher plant density, compared to the exotic
species plantation HSa [plant carbon density (16.00+3.76) t-hm™; system carbon density (48.54+
2.38) t-hm™]. While inundation stress promoted the accumulation of biomass and carbon stock in S.
apetala seedlings, prolonged tidal flushing reduced the quantity and stability of soil organic carbon.
Therefore, the carbon density of LSa plantation [plant carbon density (34.59+8.85) t-hm?; system
carbon density (61.03+2.57) t-hm™] was significantly higher than the HSa plantation, but the soil
TOC and POC content were lower in deep tidal flat elevation zone.

Key words: ecological restoration; carbon sequestration; mangrove; species choice; tidal flat elevation
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Table 1 The general features of sampling sites in mangrove of Niutianyang
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28, LSa (SEENAES JCHIE 3 (Sonneratia apetala) H =150, D yu=2.5 1.05
56, HSa e AL IX et 5 (Sonneratia apetala) H =150, D yy,=2.5 1.69
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Fig. 1 Distribution map of sampling sites in mangrove of Niutianyang, Shantou, Guangdong Province
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Table 2 The allometric growth equation for evaluation of biomass of mangrove studied in this research

Ry p Mo b A= R

W A= R S 3CHR

HAZERT (Aegiceras corniculatum)

TCEIT 5% (Sonneratia apetala) B, =0.280(D,H)

lg By, = 1.496 + 0. 4651g(D3.H)

0.693

lg By, = 0.967 + 0.3031g(D3.H) Tametal., 1995

0.759

By, = 0.038(D%H) Renetal. , 2010

1) By MW EAEYE(kg); By: MITAYE(kg); Do TCHRERIE(cm) ;s Dy MR (cm) s H: B (m).
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Table 3 The soil test parameters and methods in mangrove of Niutianyang
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Fig. 2 Soil salinity (a), bulk density (b) and pH value (c) of sampling sites after 2 and 3 years of mangrove afforestation in Niutianyang

(a (b) (©)
22 ] i&#2a 1.6 [ Ehk2 0.9 ’:l 2 a
— iﬁ%ﬁ a % [ #4k3 a _/i_ O #3a o
< A
Sl gy a2 | mor] it
vy ey B o &
oo 147 B ~ =4 ¢
0 ) &) B
= 4 = 0.5
= 10 = 0.8 c =
e K &
= o B3
f{g 6 s 0.4 2
Er 0.1
HAc LSa HSa 0:0 HAc LSa HSa HAc LSa HSa
X35 [X 35, X35
(d) (e) ®
201 A C1iEi2a N 12 A CiEH2a 6 ] &H2a
= 188 & = ol iEh3a £ 10 Eiﬁmza‘ :‘:o 5 R :Iim*:a
I : 4
gf( 16+ = AB & B /\\E\’D —:0 + +
= 141 B E® 8] = 4
= 12 = &
E 10+ E: 61 5 § 31 A
= g 5
& g_ S 4 2 2 B
B, ¥ P 5
= )} 2] g 1 FF
2 4 Sk f]
0 = ) =,
HAc LSa HSa HAc LSa HSa HAc LSa HSa
X3 X3, X35

ARIRE FHFRIR R — AR 22 57 0.3 (P<0.05).
K3 A HVELLMARIERR 2,3 a f5 2 FEHLAY T BAHLER & Bt (a) RVEUS it (D) BB it (o)
A (d) 5 S LIRS = (o) FUBURL A HILIR 2 1 ()
Fig.3 Soil TOC content (a), TN content (b), TP content (c), C/N ratio (d), ROOC content (¢) and POC content (f) of

sampling sites after 2 and 3 years of mangrove afforestation in Niutianyang

AW PELL AR 30 TOC, TN, TP & EAHE
EREIEM, HHEE S pH M C/N B 2 i
K, M TN &2 W EAHG . pHEN S 45
TOC. TN, TP & B # fAHE, {H5ROOC NNy
WEIEMKE(E4) . BE L, BEEEHER, Mk
EA R BN L AR SERE | RILWFER, @
Wk T CNPRYFH R, JFHERE ROOC & it T I, ik

et THE
2.2 HEYESSEREVMESBES

3ANKE M AR bR B LA HAC fie i, LR RIR
LSa Fl1HSa; HSa M LSa Y4tk i 5 5 ¥ g 42 1
W E R T HAC(FR4) o SR L, iR HE LR (14 H
RO g LR AR AU R A /)N 5 T R TG R I SR
FEHLIUEERG B . = RRTRDH: .



42 iR R (HARRRARRD (FR9E30)

%62 4

2]
=3

0°0000000:
00000000-

Sal

pH

BD

=
Q
(@]

TOC

w
0000 :

00000
0000 -

TP

C/N

SOCD

ROOC

POC

C/N

SOCD

; @ ROOC s

© ~
-0.8
P N

co - ol

| RRPReR SR R RTE P=0.05, 0.01F10.001 /K B AHC; Sal.: 13EERSE; pH: LHEpH{H; BD: L%,
TOC: HIEREHRSE; TN: HESASE; TP. HHABSE; ON. HIEBREL; SOCD: TIEFYIREE;
ROOC: 35 A ik & ; POC kIR0 A0k 5 & o

4 A EVELIAR AR TS B TE Bn Y B 2R b AR DG

Fig. 4 Pearson's correlation diagram of physical and chemical properties of soil in mangrove of Niutianyang (n=18)

Fd o HPELIRARRE A RE TS AR ZE R AR AR Y (AR IERR , n=93)

Table 4 Stand structure of sampling sites in mangrove of Niutianyang (mean=SE, n=93)
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3 LSa 1900 3. 04+0. 212° 14. 3042. 429°
HSa 1000 3.38+0. 199* 13. 172. 048"
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