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SR PRAP DX (] B AR AR TR, AR08 hn 141
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JCIRAE 5% (Sonneratia apetala) {F h—Fh s A= 214
FEY), T HEAT TR . PrIEMERSERE A, AErE A
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HIRSHLHI I RGN L . R, EREYaE A
DT B OB DT IR - i AN B . PRI,
ABIFFE LA AR A TR S I XS, e BROAS [RIAR 1 1)
TCMEE RN TR G HOH KIRMA TR 4, R

102

Fr Boac . IRAR ROUBIAE i, B 7E 10125 LU BRI
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SRFE A RITTR) 2R S A — A2 BSR4
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fE I, Pk LU A BEYAE, W TR 2 &
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1.4 HiEgE

HYIZSE VIR € N, P i S HAL2A
FboRF Excel 2019 #F47 R G5 56 34, 1155 0 A5 48 b
() - 4 {8 A1 J7 2%, FH SPSS Statistics25 4k 4 ¥E 17
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HAREZER ., MY C N, P R
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FIFTIURT(RDA) o EIREE A P2

2 ZR54%5H
21 ZREBRMPMEYRIE CNPEERLE
1= L4

RIRI LR ARRE 28 B B8k (C) . /(N | 85 (P) 75
HUNE 2(a)~(c) iR . JoMREE RAEY)# 1 C &5
4 37437~431.38 g'kg !, HHP A &0 C T
AR R C f i, 18 4R OISR M C &
HEERTREA . YT C SRR R 1
A >H>WRA ., Bk LE, NRLHFE—mY 8
) C FrizER AR, TRERT R C & ERER
TR, 18 AFAE ORI Sk 5P C & it i 3 TRk
Thio JOMEME R ASE N &84 8.39~16.15 g'kg ',
Hpm R NSEEESTRA RANTERE
BT RISk ANRFN TR S & HFRKGI AR 2
HHNSTEY LR ENER ., TRERMEYSE
P &N 0.8~1.76 gkg !, RAAFIMR R I P & it 3R
Tt h o XA R LIR B AR RIAE ) 5 B A 2L, 12 4F
A TR S ) P S i 1.3140.02 grkg !, WEE
T 18 A4 TOIEAE I i P 1 (0.8+0.04 g-kg '), [H]
B AR Fh JC IR S IR 2 P 3 i B (R T
2+ Rk

KRR LML B CL N P AR & e
K 2(d)~(DFf /R . LREGRLSHEDHE C:NKy
24.69~51.42, Ho R 25 1) C:N B3 = T AR &,
18 AFE O RM AR C:N B T A, XA
IR 2T B MR R AR 4 4 B & BR, JOeIEE S |l C:N
B E TR, oM RAR R MY C:N 3 & TR,
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MR C:P W E TRAMRA . Xt AR 2
[l — M a8 B A B, 18 AL Toeifg it /- C:P 3%
BT 12 4R TOIIRE SR . 18 AF A TR SR i Rk
2% C:P 3 TR KARAK, 12 47 A Tokifs A% 5
C:P W& & TR KRRM ., O RS A2 1)
N:P J 5.21~20.33, M /% N:P {3 = Tk S AR
FRo MR R —EY2E Z, 18 5T
MeE Rt i NP 0w T 12 4R AR TOHRE3%, 18 4F
A OV S M e IR 4% N:P g 35 TRk R AR A,
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RELHAEYIFE C. N, P & R HAL R

12 4EHE TCHEE A 45 N:P 35 TR R ARk
22 ZEERFMBAMITIRY SOC.N.P EERK

FitE kD HIFE

DUAR W Y B AR BT ANk 1 BT R . MF. SA12,
SAI18 il NKO VLA i) pH ¥I{E 4351k 7.67. 7.10.
6.68 F1 7.17, Yt pH {H & 5 T2 Ak . X E iR
Pk BE AT AR R, TR S N TARDTEY) B 38 = TRk
T RIRMR . B RARMRTTE) & K 2 3 v T T
M5 N T Ak SAI8 TR W 75 & . 3 = T SAl2,
NKO JiE A E e/, Ui NKO XU LB R
K, FKaETI58

x®1 MRRABYIBLIER
SH MF SA12 SA18 NKO
pH 7.67+0.08a 7.10+0.18b 6.68+0.20c 7.17+0.43b
EREE /%o 4.97+0.67bc 5.60+1.19ab 6.33+1.37a 4.68+1.36¢
FkE/(gg ") 0.63+0.09b 0.69+0.06b 0.62+0.07b 1.01+0.29a
A /(gem”) 0.88+0.14a 0.78+0.05b 0.88+0.10a 0.64+0.14¢

E:RARRRAFAATERLE,

AR LA ARAS[RIR FE DLFRY SOC F = ik 2 fir
TN o JCHETE N T ARUTFY) SOC & & 7F 12.90~

24.20 g'kg ' B RERAR 0~60 cm IR JETIFIY) SOC
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kb, Bkl SOC &t 43l i th 24 75% F 126%, 555G
AH LI G 2 £5(195%) o SATS B 0~20 em PLAL
JZ SOC # i B %7 T SA12, SAI12 1 0~20 cm JLFR
Y))Z SOC Fit W& T MF, SA1S [ 0~20 cm J% 80~
100 cm LAY 2 SOC & & B & = T MF. Boihi R4k
K 0~60 cm LA JZ SOC 5 .3/ T 60~100 cm
DURIZE . Ol 5 N T AR DT EL ) A [) B B =22 1]
SOC L EER.

AR LD MOAS R R BE DURR ) B N i an e 2 Jor
TN JCHEIERUIFIA S N 8 7E 1.90~2.35 g-kg!
Wedh. 1€ 0~40 cm PIFRYIZ, TCIHE R EHE VIR
SN B TR F AR AR, b, NKO TR
0~20 cm 2R N Frimtef, A 3.07+0.45 g-kg ', 5 18 4F
AN 12 AR AR R OIS N TR L, e TN 540531
= 2 31% F1 50%, S5 5GHER EL &5 2 71%. 60~
100 cm UYL N B 5 TG SR 0 & TR B
SRMR. SA18 FI NKO [0 N & i ¥l DA IR B 1Y)

By, SA12 PUARY) A8 N & s AR B2 4 AR A8
1k o SAI8 YLFLY) 0~40 cm JZ Fil 80~100 cm JZ [ i
N & % 5 T MF, SA12 [ 80~100 cm IR )2
BN B i B8 T MF. R Z0A RS [F] R FE DT R
YIE P SR 2 s,

TG RUTBRPZ R P & 88 0.74~0.95 g'kg '
ARIVIRYZ R P& A A . SA12 #l
NKO (1) 0~20 cm UTE))Z & P & 23 3% & T HAh
W BE, 4% 91k 0.93+0.02 gkg ' Fl 0.87+0.06 g-kg -
MF 1] 20~40 cm LY )2 50 P & = dc i, o 0.93+
0.05 g'kg'c BR 0~20 con VIR Y2 S0, oG R A T
MRUTEWEL P 3 = TRk AR

AN LR MO R EE TR C:NL C:P, N:P 40l
F2m. MM RNTARILEY C:N, C:P,
N:P 43 5 7E 8.83~10.79. 20.06~25.27, 2.12~2.75., Fk
T RARMGTEMW) C:N, C:P, N:P 3l 7E 8.88~16.22,
17.83~57.69. 2.00~4.11, S[RIFRIE TCHERE: 5 N TAK[F]

* 2 AEBEIAY SOC.TN. TP FERKFITELL

MR RRYRE BVMEE/ (gkg ) REAE/ (gkg) BRHEE/ (gkg) &AL Wikt SRELL
0~20 cm 14.30+0.35Db 1.80+0.04Ca 0.85+0.02Ac¢ 7.95+0.16Ca  16.87+0.77Ca  2.12+0.09Ba
20~40 cm 15.30+0.76Bab 1.77+£0.04Ca 0.93+0.05Aa 8.65+0.57Ba 16.49+1.09Ba 1.91+0.16Ba
MF  40~60 cm 15.90+0.44Ba 1.86+0.04Aa 0.92+0.02Aab  8.56+0.41Ba  17.36£0.59Ba 2.03+0.09Ba
60~80 cm 15.71+£0.57Aba 1.77£0.04Aa 0.88+0.01Aabc 8.88+0.37Aba 17.89+0.58Aa 2.02+0.07Aa
80~100 cm 14.8+0.54BCab 1.74+0.13Ba 0.86+0.02Abc 8.56+0.90Aa 17.13+0.63Aa 2.02+0.18Aa
0~20 cm 18.70+0.91Ca 2.05+0.11BCa 0.93+0.02Aa 9.11+0.27BCa 20.06+0.54Ca 2.20+0.10Ba
20~40 cm 16.90+0.83Ba 1.90+0.04BCa 0.83+0.06Aab  8.93+0.49Ba 20.34+1.15Ba 2.29+0.21Ba
SA12 40~60 cm 18.20+£2.36Ba 1.99+0.11Aa 0.74+0.08Bb 9.13+0.67Ba  25.27+5.63Ba 2.75+0.44ABa
60~80 cm 17.04+£0.51Aa 1.93+0.00Aa 0.82+0.11Aab 8.83+0.26Ba  21.11+3.34Aa 2.39+0.34Aa
80~100cm  17.53+1.21ABa 1.96+0.09Aa 0.87+0.03Aab  8.95£0.29Aa 20.19+1.93Aa 2.25+0.15Aa
0~20 cm 24.20+1.15Ba 2.35+0.04Ba 0.95+0.09Aa 10.30+0.33Ba 25.61+2.46Ba 2.49+0.24Ba
20~40 cm 23.20+4.34Bab 2.14+0.11Bb 0.89+0.04Aa 10.79+1.46ABa 26.24+4.90Ba 2.42+0.13Ba
SA18 40~60 cm 19.90+1.72Bab 2.02+0.07Ab 0.92+0.09Aa 9.85+0.50Ba 22.08 +3.95Ba 2.23+0.30ABa
60~80 cm 18.95+0.49Ab 1.96+0.04Ab 0.93+0.04Aa 9.67+0.27ABa 20.51+1.35Aa 2.12+0.13Aa
80~100 cm 18.65£1.53Ab 1.96+0.11Ab 0.89+0.05Aa 9.52+0.39Aa 21.16+2.74Aa 2.22+0.27Aa
0~20 cm 42.22+1.78Aa 3.07+0.45Aa 0.87+£0.06Aa 13.94+1.75Aa 48.86x1.61Aa 3.57+0.50Aa
20~40 cm 36.32+6.72Aa 2.62+0.18 Aab 0.65+0.09Bb 13.86+2.47Aa 57.69+16.51Aa 4.11 £ 0.69Aa
NKO 40~60 cm 38.32+8.04Aa 2.35+0.48 Ab 0.73+0.09Bab 16.22+1.01Aa 53.85+16.20Aa 3.28+0.82Aab
60~80 cm 14.75+2.38Bb 1.44+0.19Bc¢ 0.65+0.03Bb 10.16+£0.68Ab 22.55+2.80Ab 2.21+0.17Abc
80~100 cm 13.09+£2.11Cb 1.47+£0.05Cc 0.74+0.02Bab 8.88+1.26Ab 17.83+3.21Ab 2.00+0.11Ac

A AR KB FHETRRAMKE —RARYEEFEF, TR DB FEHEATR LA R R RRY E£27F 2%,
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WFsE

—IREEVIRY) C:N LR &2 R . SA18 1) 0~20 cm
1 40~60 cm JUAYI)Z C:N W KT NKO, SA12 fiy
0~80 cm LA JZ C:N BEMLT NKO., M HE)Z
ULRLPI(0~20 cm)C:P 22 5 12 3, 4 NKO>SAI18>
SA12., JCilElE N T hk 20~60 cm YLELY )2 C:P &
FART RO KRR . TCHIHE S N TR 0~40 cm LR
Y2 NP 5 R T RO KRR . BRI R IR PRI
BEIREE T % N:P F&AE, 20~40 cm UM Z N:P e,
A 4.11£0.69; 80~100 cm UL 2 N: P A%, A 2.00+
0.11,
23 #EYHEE CN.PEERUZFITELFINR
BUMRMXER

VEHLUUARY) SOC, N Fl P& & DA B & kL 45
#, pH K EHFHHEY & E C. N. P & & Ak
i1 R T RDA Z0#r, 45 RN 3 iR . MY
BB R MUY BN T R B . fEr
F C. N\ P & S H ARt L AT B A PR - HE
JrE v (E 3(a)), 55 1 R R T 94.2% M AR 5, AR
2 BUFERE T 0.7% (W78 5, UL TR BRI P 6 i
A C.N. P Fi A A R R R . M C:N
FIGTRYIE) SOC i, N it DL f&K &A1 pH 2 1E
HIC R, MUY P & i 28 3 AR B 5 AR DG ¢
Fo MR C:P AN C:N I AR A 0L, 5T

Y, SRR P S EEIEMEER, SHAD
DU FRAME KRR, A NP MUY %
I MR, R NP F 35 B 2 A
KRR, PR P & B EA EMHILEKR. RDAL
R T BISR 87.9% 1Y 7AE 5, RDA2 Rl fff e T 4% 5%
3.9% AR 5 (] 3(b)), VTR P F& & ik 551k
PR EERN T, A CNSUUER SOC &
BONSE LS /KEMpH BA EMEXER, C:PH
DU P &, 3R . AR IS BN, R =%t
TR C:P AR, BZ&H) NP A C:P AR, L
MUY P &, $hE | AEEA EAHLKLR, H
AT A EREADCOCR B R, AR C. NP & i
K HAR =115 S5 TR B PE B RDA 4387 4
Kl 3(c)fiin . RDAL Bl R T 82.4% 75 5, RDA2 fil
R T 122% 785, YUY SOC & & FlER B JE 52
WRAFIT R EER T, WA C:N P
P & A MR R MU, RPN AR C:N Al
SHE BRI RE . ARFRM CP VTR P S
Je i, FATURY) P & axt TARFR C:P A4S
R, FIPLRRYIEL | A H A pH WA IEAH KRR, R
N:P MUY SOC Fat . N frat M5 /K & HoA IEAH

NKO © SA12 *SA18
. 0.4
Salinity
;\; 025+ ;\; 0.2 ;S
2 c = cp swe 3
3 O op 30 =
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Ecological stoichiometry characteristics of plant organs and sediments of
Sonneratia apetala and Kandelia obovata forests
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4. Guangdong Provincial Key Laboratory of Silviculture, Protection and Utilization /Guangdong Coastal Shelter—belt Ecosystem National
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100084, China

Abstract Ecological stoichiometry characteristics of carbon (C), nitrogen (N), and phosphorus (P) in plant organs and sediments of the
exotic mangrove Sonneratia apetala and the native Kandelia obovata were compared, and the relationship between the ecological
stoichiometry parameters of mangrove plant organs and key physico—chemical properties of sediments was examined. The C, N, and P
contents in leaves, branches, roots, and the 0~1 m sediment layer were analyzed for an unvegetated mudflat, 12—year—old (SA12) and
18—year—old (SA18) S. apetala plantations, and a 40—year—old native K. obovata forest in Qi'ao Island, Zhuhai. It was shown that no
significant difference in C and N contents of the same plant organ existed between the different—aged S. apetala forests. Higher P content
and a lower C:P ratio were observed in the leaves of the 12—year—old S. apetala trees compared to those of the 18—year—old trees,
indicating more rapid growth in the younger stand. The SOC and N contents in the 0~20 cm sediment layer of the S. apetala forests were
found to be significantly higher than those in the unvegetated mudflat. The SOC content, N content, and C:N ratio in the 0~20 cm
sediment layer of the 12—year—old S. apetala forest were found to be significantly lower than those of the 18—year—old forest. In the 0~
60 cm sediment layer, the SOC and N contents, as well as the C:N ratio, were found to be significantly lower in the S. apetala forests than
in the K. obovata forest. It was indicated by correlation analysis (RDA) that sediment bulk density was the major factor affecting the
ecological stoichiometry of mangrove plant organs. These findings suggest that for long—term carbon sequestration in mangrove
restoration, native species like K. obovata should be prioritized; management of S. apetala plantations should be age—specific (e.g.,
addressing N limitation in young stands and P limitation in older stands); and the improvement of sediment physical structure (e.g., bulk
density) can enhance the overall ecosystem functionality.

Keywords Sonneratia apetala; plant organs; sediment; ecological stoichiometry; forest age effect
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