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FH 56.2 hm?, (B3R R Kandelia candel .
il 78 B Aegiceras
corniculatum . #§3& Sonneratia caseolaris FIICIEEF
3& Sonneratia apetala %% .

WG TS T PO, [ Bl b pe) g e 3 1
PE, ARERSNKE 3 PR RIRELL RSB SY
XI5, HAT IR RS, ARiS 30 a, HRHERD
ANMERETE S N TR, MRS 18 a0 B MEEHBAfRE T 10
mx10 m yu [ BB BEIE VR B e RE T, FEJT B BEAR
THOLILER 1,

M B 8 Avicennia marina .

F 1 HAREERERL
Table 1 The condition of the studied sites
A E TPk HhfE
2011-04 2012-04 2011-04 2012-04 2011-04 2012-04

TiH

MREICR B

/(¥k-hm™)

IR

/cm

FHEE/m  6.15 6.40 5.50 5.75 5.85 6.10
22°31'42.97"N;  22°31'42.28"N;  22°31'41.50"N;
114°00'08.80"E  114°00'07.05"E  114°00'06.83"E

32400 32400 18800 18800 7200 7200

9.4047 9.8546 7.8969 84276 8.6532 9.1939

P Ia

2 MRFE
21 ABRGHmEERHESNNEFRITE
2.1.1 MM EE AL E
ST 2011 4F 4 FF1 2012 4F 4 AXT 4 MFEH
(10 mx10 m ) H BB A 2 B2 Fs i, R
ORI 1.3 m ARBOAR , SR AR ) s A S S v
P A 4 A s TR A8 1 S 5 2 Ky PR PO A
W BB YR (A1),
lgB=lga+b-lg(D*H) sk B=a-(D*H

(1)
A, BEARAEYER (kg); DR 1.3 m kb
% (em); HFmME (m); a. b WARINFERZR
B, WIEERAZ (2001) HIBFFRES SRR (E
1 )O
R2 EYERELEKARHEZRBNENHRISE

Table 2 Coefficient of relative growth equations and organic carbon

content for biomass in different populations

4 BB i/ SRR TR OC R REL
% a b R REL
nt 50.23 0.067 5 0.485 5 0.87
3 51.22 0.124 0 0.576 2 0.95
Sk 50.41 0.488 4 0.2542 0.88
pIZ 51.34 0.000 7 1.061 0 0.85
R 49.94 0.064 4 0.9919 0.95

KA K R B R B KT
AER TR AE YR, SRS P BN RASAE By 1 AR
A pE ., HRYE 2011 4EF0 2012 409 Wi 2% J R 15

FEA A Yt B . 9 A, AR WY R R R A
VI R RIS %, 28 80 CHET, WML
¥, H PE240C BUTTZE AT, [R5 A HLAR Y
T, YIS E e (IR 1) BB
W (thm®) B,
212 HMARBREAFREH G B2 R LTS

(1) HiviA

W SEATEFE TR AR T BIAGFERT o AR LA
MAGST AR RAS, E—2540 k4 25 1 2Bh0%:
AR, . M e (S5 ARME, HEEA
MR ); TIERRFE A TO/ IS, (BT KA
M RRAE S HAA KA VSRR 58 2 A
K, HPRIFET SRR 0 R {53 ) A
SIS (1.3 m Ab) AR, R B ERRE S7
KAy Sl KR a AR (AX2),

B,=a-(D*H) -(1- ) (2)

Kb, B FRA AR AW (thm? ); D H.
a. bHEZFRE XA (1); 0 Fonkisi AR B
PR 20, 3T Bk T 28R 7K, ©0=0.02~0.03;
ST, 0=02; MTHZEMIVER TR, o H
S3ABEE R 0.3 F1 0.5, 748, M FANSIAH T4
Mo e o LR EfS 2, Rl, ARG AARSF
() 571 B AT 2% SEAE SR B 53-8 o

(2) HhfEIAR

FEIARTEET BIAGFERT . A TR EIA 1) 5%
FERIN o RIEA . PR RIEA 39, S
TIrg A A, ans I I R mk, R ARIE A
WERTTITTHENVE, WA an A EIAR 2T
WA JEE A o Al r ) 300 S AN () 285 8 1) Jr A Ay
A, DL 1 m XA BK B B — X 3 B W i ) L
7, o s —X Bl R, DUH WG EAR R
PHEAE R X BB EAR, TR X A B iR

R, B — R R, ARG AR 2 R A
AL EIARA Y5
n o m D2
Bo=2 2= Ly 3
i=l j=

s By FRABEIANAYRE (thm?); D ;i
FRFE LR | A EIREE j X B 4 B AR
(em); Ly ; FnFEB G | BAEIARS j KB
B E (em); p 7 HH N 25 B O 3] A 1Y) 25 B
(tlem®), FEREHLMEINF, 435 BEHLE PR AR5 1 2%
[ 3~5 FREEARDIE .

(3) &Y

TESFEH P FEALEE 1 mx1 m BIFETS 4~5 4,
KREVIRYIRZHEYZ, FE KPR TR,
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D R R AR |

90T 2011 4F 4 AR 2012 4 4 AFERE ERETY
I R R ST AR AR IR 7 4 0 A i (R T
BEALIBREAEAN R B, EMiRS 2 a AR fL i
213 XEmERALNE

TERERB N A3 AR 5 A RRMERREES, H
PVC 424 5850 , #4288 10 em (8] FFeks 3850 m
SRS E, pERAIM, T80 CHPtTREER
D5 HZS T, ) E A R SR A T DN e A WL
T, REAEAA RS B (F2), 11ES
#| 50 cm R 2 A VLIRS, SR80 mAn
IR AR
22 EAEYMERENNEITE

T 2011 4E 4 AR ZE 20124 4 H, 765
AL E 1 mx1 m BINEESS 54, ARG 1~2
A AW s, k. i RTF 70 C
ﬁj\ﬂ:)ﬁ /J\%o
23 AEBREMEREHMENITE
2.3.1 A LRy FR

(1) HrRmg

T 2011 4E 4 AJFAE 2012 4E 4 1, BRRHEAD
ATERL RT3 AR B L . TR RS e %, AR
PRSI VR 2D A B, ST 25 RIS, ¥
T AR ATKARN, CETE ARG AL . BT B
TAEFER FAEZRIN 6 h INSERL. FERFASKAE i
PR B E 2 H AR A i s iR E e, SR L4
2k COL M2 (G AR Y IFIK CO,, FENAHY T
UG AT S T A/ v [l

R =00832e"™" (R*=082)  (4)

K, Ry R B A TR ) R R R
(umol-m™-s™); TR (°C ). HEMi i FTE
BOR AR AR A I R &, A3 RanF .

R =R-B/LMA (5)

Kb, Ry AR RE VR AR A R R
(umol-m™s™ )5 Ry Sy M- i B 37 [ LAY I W o %
(pmol-m™-s™ ); LMA Jgit F Baf i A i ik ( m* ¢! ),

I XTHOIBES RO E , LMA N 1.0949 m*t"'; B
SRR A A Y E, RIEAZL (1) ki,

(2) TP

T 2011 4E 4 AJFHAZ 2012 4E 4 H, ekt
PEEL 21 ARZCARLYIIN I (e R
HMMESS T RR ), BMIARVERER 15~25 emo AN E T 24
h, FHREBAECK PVC FRAERTT 1.3 m4b, RALL
AR COL I A AP T-IEI CO,0 T3 A8,
WD G E (AR, AR A R /D %
35 575 K e 4 D ) 221

I B /N — 3 s ST A P 5 AR 2 TRT Y
FEHUwAL

R =0.4017¢"""  (R*=0.86) (6)

AP, RO BT B R A IR I R
(umol-m™s™ ); TR (°C ) IR FIEIE 3k o5
5 R 18] B AH OC ¢ R4 515 B 5T B B 1Y
B I

FH Xu Pk, FIFHAR (7) HhFig
W38 258 DA BN TR RRUS B3 Ay BT A B TIP3

R, =400R /D (7)

K, Ry HEAL A BURE TIFIRGHE A ROART
PART T A IR 3R (umol-m™s™ ); D IR
(em ), FETF WA FR 11 A M4 R e 3 A5 3 Py
T FEURR b 0 R I R k%
232 EEFAFRAA E PR

T 2011 4F 1 AW, TesSHEHBBEDLIEN 2 4~/
FER IR B . Jei i 50 cmx50 cm /)N X I A5
bric, FAEPUJEEE R FE 50 em &, 15 cm FEiY
BAVIBMR R, AR5 BN EERR A 0.5 cm JE[H
PVC i (HAHSEAS 4 D AEEA 4~5 cm BHE ), R4
RN g o QU I E - A RO M QRS ¥ S S nb s £ g
S H A PR AR S R i — 30 ). AR BR/INX N B I
I R AATATAC R, AT A SR, 7EDIARALEE
/NI 5524 2 m AR BEHL 50 emx50 em /5 A JEREXT IE
TEVUENVEPRIC . 232 3 AN H A Ja e A7 5 R
£, T A K UIAR A B A /N X P R U1 5 b T B e i

®3 TEIEHNENRSENRE

Table 3 The contents of organic carbon and bulk density of soil profiles

i Ii) 2011 4F 4 20124 4 A

WAL A rhRfE HhfE PARfE rhfE Sk

5 Bk AE AURS FE BYUKE ANlBRE AT ANRS AE/ AHERE AE/
/% (gem®) ®%  (gem®) % (gem®) /%  (gem®) /%  (gem®)  #/%  (grem?)

0~10 cm

9.81£0.95 0.97+0.02 4.88+0.44 0.96+0.03 3.97£0.42 0.95+£0.02 9.95+0.88 0.97+0.02 4.90+0.21 0.96+0.05 3.98+0.37 0.95+0.02

10~20 cm  9.53+0.67 0.96+£0.03 4.76+0.47 0.96+0.01 3.95+0.23 0.95+0.05 9.55+0.86 0.97+0.04 4.81+0.42 0.97+0.03 3.95+0.34 0.94+0.05
20~30 cm  8.95+0.88 0.97+0.05 4.05£0.51 0.97+0.10 3.90+0.31 0.97+0.03 9.06+0.95 0.98+0.01 4.04+0.35 0.97+0.09 3.91+0.29 0.98+0.04
30~40 cm  8.04+0.69 0.98+0.02 3.86+0.86 0.98+0.09 3.81+0.34 0.99+0.01 8.05+0.73 0.98+0.03 3.88+0.53 0.97+0.02 3.80+0.41 0.98+0.07
40~50 cm  7.46+0.62 0.99+0.03 0.53+0.21 1.23+£0.03 3.78+0.68 0.99+0.03 7.43+0.56 0.99+0.02 0.51+0.19 1.25+0.03 3.79+0.87 0.99+0.03

Sy 8.758+ 0.974 3.616 1.02 3.882

8.808 0.978 3.628 1.024 3.88 0.968
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Table 4 Coefficient of soil carbon emissions-temperature regression equation

i i Shit

o P rhlfe bt
a b c R a b c R a b c R
e TR -0.2724  0.1504  -0.002 7 0.75 -0.2181 0.0606 -0.0014  0.63 0.0745 0.0191 -0.000 5 0.78
HRARMK -0.1816 0.1003  -0.0018 0.72 -0.0891 0.0248 -0.0005  0.68 0.0175  0.0045 -0.000 1 0.71
CH, flFiik -0.7226  0.0640  -0.001 1 0.89 -1.9944  0.1677 -0.0024 085 -1.6926 0.1485 -0.0023 0.83

o AR B IARARBR A /N X R S B S SRR
Wi, X R IXALSE T e S5 ST R FAR R, )
FHWG () 25 (B AT B AR R I

WL PVC AR IR s, SRHZLAE
28 COL IMSEASURNZT AR CH, 30 2 3 i - ST 8 ok
N CH, HERC, HES7. CO, Fil CH, HRif 5 RO
A (WA 8 F 4), AW BN H A
A 3 A Hb A AE AR R I A SRR )
AT

y=a+b-x+c-x° (8)

Kb, y £x CO, H#H CH, Hf ik &=
(umol-m™-s™); x FRSW (°C ),
24 AR

ZT A ARTTRR W v A LA 1 T 43Sk N T A A
AN A PR NS A EZFR LIRS |
MEEVEY, [RIRFLI AR AR AUBET A AN [ TR
JE 0 T ALY, MM A S A
TRIEAMNA SRR, bR . M T KR S
PR BB AS T RS A PLET . A8 2D AR T
TRYIAT] FOW 2, T 52 B4R I R v 1 J 3550
We), JK AR s RSP, ek
TIVEH T B S bRk s, LTy h A AL
WA TR —FR K B TAMNRHA

—AEHT , AKAEEWBRALES 6~9, i
A SRR IR A LA S T 20, IRV HLET AR
RICERPIFREA ISR SVEIMZE R, gl
PRI IR R B E B I —H 8, WDTBRA LR
H X P AR Y A B R ok (R 5), 1%
A5k WAL Je a5

MRPERR A LB 3, PNREDTTRR A i P
ALCHIR 44.43%, SMEBRE A LLEI 55.57%;
PR P IERR AR AN 19.44% , SNBSS AN 80.56%;
HIMAER IR A ) TTER R 18.98% , SNk A
4 81.02%,
25 AEBRGEWMMEE. £ NFBEENITE

AR A MAE S R kA% & ( Ecosystem
carbon storage, C ) 43 N HH# ik fifi i ( Vegetation
carbon storage, Cv ). JA7&¥mkfitiar ( Litter carbon
storage, Cr ). HLARFBUZRIKA#E ( Coarse woody
debris carbon storage, C,, )1+ 3 H% it & ( Soil carbon

x5 OEEYRE. SKBENENYNRE T EHBRELL(%)
Table 5 Carbon nitrogen ratio of litter fall, particulate

organic matter of sea water and surface soil

i o OBRALL/%
/% 1%
&t 46.51 0.87 53.46
TR 49.68 0.87 57.10
JH % .

" AL 49.75 1.06 46.93
& 253 49.28 0.97 50.80
F AR R LIBT3 47.27 0.90 52.73
20114E 4 A 35.42 481 7.36
T K 5 2011 4E 8 A 4321 3.02 14.32
B HL 2011 4E 12 A 31.56 458 6.89
7] 20124E 4 A 34.85 4.69 7.43
Ty 36.26 428 9.00
YUY A IE 9.95 0.35 28.43
#®ZE+ Pt 4.90 0.28 17.50
e HRE 3.98 0.23 17.30

storage, Cs ) —iB47 o

C=C,+C +C, +C, (9)

A R G R il = 1§ 1 & ( Carbon storage
increment, AC), BIil i, SHAEGRAS Y o
( Vegetation carbon storage increment, ACy ). #7754
Bk fifi 70 ¥4+ 1% & ( Litter carbon storage increment,
ACL). FARFBER DRt s i ( Coarse woody
debris carbon storage increment, AC,, ) F1+IEfKfE
i ((Soil carbon storage increment, ACs) il
IrE

AC =AC, +AC, +ACy, + ACq (10)

WA 77 148 H AR Wi OGS A Sk 2
G RIS AL A, R SR 7 ) ( Gross
Primary production, GPP ) FliF+#] 24 7= 71 ( Net
primary production, NPP ), Hij# &4 H R4 =
M)A HLE Bk 5, oA AE B K & ( Autotrophic
respiration, R, ). 744 il ( Litterfall production,
L) 54¥Ym4thiE (Net biomass increment, AB )
AR R, J53 & SR A 7 14k H SR AE Y AE
FE N B R IH AR B, PR TR A i (L)
Ay EEEE (AB) MARKRE],

GPP=R +L+AC, (11)

NPP=L+AB (12)

A, HPIFR (R,) AAEE M I ( Leaf
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respiration, Ry ). K TIF ( Stem respiration, Ry ) #l1
AP ( Root respiration, R, ) JNAITSE],
R =R +R +RAa’*+b’
(13)
B i m ( ACy ) NERH L
( GPP ) IS A i (R, ) R P& i (L),
AC, =GPP-R - L (14)
+ S A o N TR A ( Endogenous
carbon input, E, ) FIFMNE#EIA ( Exogenous carbon
input, Ey ) 5 T3ERCE Y11 7 57 5 (heterotrophic
respiration, Rp)F1HKEHERL ( Methane emission, M. )
M2
AC;=E +E —R —M, (15)
XTI s R (ACL), AN
HEAE R (L), ki aEE e S M@
( Decomposition, D ). ¥ sh#¥ 4 # ( Herbivore
consumption, /). A (Into the ocean, 1) FIYL
AW N RS A ( Endogenous carbon input, £, ),
AC,=L-D-H-1-E, (16)
3 ERH
3.1 EBREREE

RYI A5 2T A8 PR BK O B 8 14 22 28 2R G5 Rk 2
JiF A 230.55~694.46 t-hm?, % 60.06%~81.63%H4
MURRATAG T 3R e rh , Bl R 39 2 1 1 R 3R
S H NRERSMNMEREAIR A S, FE 2011 4F 4 -2012
i 4 ARET BN, RS RS 5 4.03~20.08
t-hm?, HH 75%LL PRI TR, 8RS
AN 20 43t 25 P RN R L3R 6.

RN AR H B0 B P9 e R SR AR A 2 285 R Stk
B R 674.38~694.46 t-hm™, Hirr, B AR
226.23~239.51 thm?, 99% L) I 3k ¥ T I¢ K J2
(224.55~237.56 thm™ ), FeARJZHIBKTR D FEAHTE
FE W sy, MR ML bR e E A
0.43~0.45, MIXTHERE N S, BHER—ASEZWIRE,
i BRI 61.97%~63.98%, 50 cm T 1 1%
WU B R 426.11~430.39 t-hm™>, A0 4 TAE k%
L) 1.80~1.96 5. 74b, T NMERSI AR
W, BAF T RKETIIEDIIRIR, HRRTE D)2 rik
BERE 19.23~21.75 thm?, HA TG G5 K
2.81~2.82 t-hm™, {H P 1 B3 B P A L )N,
I 3.31%~3.54%. WFSEITBLN, PR SRBKIAR
HIERS RGRAC SRR 20.08 thm>a', Hrbghk

Fo RYEBARMANMOBRZERELHEE

Table 6 Carbon density and net increment of Kandelia candel in Futian mangrove nature reserve t/hm®
ik
A Py b Hh W
201144 A 20124E4 H  20114E4H  20124E4H  20114E4H  20124E4 A
it 244253 25.307 1 11.083 8 11.942 6 4.6936 5.081 6
5 80.883 2 84.826 9 352195 38.489 7 15.096 5 16.576 8
. SR 40.256 5 40.348 7 202777 21.0213 82185 8.5753
TR HALR TER 117376 13.0173 4.0547 47370 1.756 8 20738
(Cy) R 67.249 8 74.063 5 24.054 2 27.860 7 10.467 6 12.2332
A1t 2245523 237.563 5 94.689 9 104.051 3 40.2330 445407
AEARAAE B 1.674 4 1.948 0 0.013 2 0.014 5 0 0
At 226.226 7 2395115 94.703 1 104.065 8 40.233 44.540 7
JREDIERE (CL) 19.234 6 21.7452 0.5235 0.524 3 0.1023 0.114 0
HLA i 5% 1 LTURYAZ N 0.260 3 0.1859 8.963 5 6.402 5 1.793 1 1.280 8
e #w B HifEIAR 2.549 2.633 6 41923 6.646 9 02134 0.628 3
(Cw) it 2.809 3 2.8195 13.155 8 13.049 4 2.006 5 1.909 1
0~10cm 95.1570 96.5150 46.848 0 47.040 0 377150 37.8100
10~20cm 91.488 0 92.6350 45.696 0 46.6570 37.5250 37.130 0
A A WL 20~30cm 86.8150 88.788 0 39.2850 39.188 0 37.8300 383180
HEE (Cs) 30~40cm 78.792 0 78.890 0 37.8280 37.636 0 37.7190 37.2400
40~50cm 73.854.0 73.5570 6.5190 6.3750 37.4220 37.5210
A1t 426.106 0 430.3850 176.176 0 176.896 0 188.211 0 188.019 0
HEBRGWEE (C) 674.376 6 694.461 2 284.558 4 294.535 5 230.552 8 2345828
TR B (ACy) 13.284 8 9.362 7 43077
EBRGR TREIBCE R (ACL) 25106 0.000 8 0.011 7
B R RUR BER IR B e ( ACw ) 0.0102 -0.106 4 -0.097 4
(AC) TR R (ACs) 4279 0.72 -0.192
it 20.084 6 9.977 1 4.03
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T 66.14%, 4 13.28 thm™-a', TIEMEEY
WREBEA K &k

hoME N TR EERGEREEN
284.56~294.54 thm?> ., F b, AH Wk FEE A
94.70~104.07 t-hm™>, 99%LA FNTFAZE, Bk
THAE AN, WA HMEARY) . FoAZH T Mk
YR A 0.34~0.37, FIRHRERON &, THEfF
il THEZ A DL, & RS Y 60.06%~62.13%,
50 em VR HEE LR BN 176.18~176.90
t-hm™, F2YTAERRR S0 1.70~1.88 /%, S34h,
T B v R R, MR R A R R AR AR
b YRR AN 0.52 thm?, AT
IRBRBEEE R 13.04~13.16 thm™, W76 e ke
BE R LLAG 240 4.61%~4.82% . BFSSEFEEN, v
N TR E S RGN 9.98 t-hm™a™!, H
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REYE R, A kR ET,

ARREN T MR A S 2R Gtk % o 230.55~
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thm?, SWHTFAE, Pl kLR ik
M AAEY) . FRARJE H R At A= 95 A0 LU (Eh
0.35~0.38 FEXF PN MERIHETT 5, -390 7E Sk
BRI R, o 81.63%~80.15%, 50 cm IR
(1 3 LR B 188.02~188.21 thm™, #H4 T
MR BB R () 4.22~4.68 5. T4k, ANMERTTR oh
TR B 5, AR AR RS VR R AR /L, VR
YRR BE(UA 0.10~0.11 t-hm™, LA Fuak iAm%
BN 1.91~2.01 thm™, W 7ESNMERBREE HE Y
B R 0.86%~0.91%. BFFEHT BN, FMMEN TRk
AR AE B RGN 4.03 thm™a™, 2RI
TFAHBERI
32 AEBRGHRENFREES

HRIGA T 9~16, BT HE T 48 HBKS5m 2T AR 1)
ERRGIEFIER (& 1), X T HIERIEER,
i SRR A R | PR ST R A R e
PIWEIAE, FHAZC 15 #E5H RS A RSNk
By AN, R PR R B A2 B N AN
g A LA T G A e B PN R A R TR A - SR
A&, MTEEYZE, RIEREY R HEY
WAt A AR A, SRAIAR 16 #E
B RIS YIRS R o . RS YRR RN i A
FER SR, (B E THELIRE = F ), AR
WIEAGE T =F 0 aaE (£ 7). B, HTPHIA
503 AN g TN A N T = sy [E15 77 3 B €
WRAEIE A, B % FE R R IR e A S R
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Fig.1 The carbon cycle model of Kandelia candel
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Table 7 Carbon flux of Kandelia candel
TiH P Bk AR
BRIHAE T (GPP) 359142 19.9016 8.677 1

HAIRAE ™ J1 (NPP) 23.8382 14.7433 6.4751

IR 48454 22594 0.9670

Kot 61578 27284 1.1677

WRAME  1.0728 01705 0.0673

it 120760 5.1583 22020

10.5534 53806 2.1674

13.2848 93627 43077

10.5534 53806 2.1674

thm?>a’

Rz AR (R,)

YRS (L)

TR R (ACy)

JvE A i (L)

ML (D) +RESM 52707 5.0332 2.0376

(H) +p M5 (1)

VR 5 "0 A A ) - S 09 e B A

(E.) 27721 03466 0.1181

JHIE Rk (AC) 25106 0.0008 0.0117

WIERRETA (E,) 26544 02781 0.0619

SMEBERA (Ey) 33200 11522 0.2640
R HHEHEY S AR (Ry) 1.6092 0.4025 0.249 4

H R (M. ) 0.0862 03078 0.2685

IR (ACs) 4279 072 -0.192

t-hm™>-a”', WEYIA R 10.55 thm™>-a™, B
HFEIE R 12.20 thm2a, Hrpub 354
T M 2 0 % 4% A 11.00 thm™-a’ F1 1.08
t-hm?-a™', GPP 1 NPP 4344 35.91 t-hm>a" Fll
23.84 thm™a', A MAEIEYI L) 26.27% A Z
IR, 245 49.94% LB S WTHFE | SRS AN
WA SRR . RIS RS N 4.28
thm?>-a™, PISMNERRE A 514 2.65 tthm™-a™ Fl
3.32 thm™>a™, I RS P HER SRR 2.76
t-hm?>a’l,

HRMERK I N T AR AR B 2 i v R 9.36
t-hm™-a", AR 5.38 thm™-a”', HIHHH
B FEME N 5.16 thm™>-a™, Hih b3 T
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R ZRYIEI 518 4.99 t-hm™>-a™ F10.17 tthm™>-a”',
GPP il NPP 43 %% 1990 thm?-a' Fl 14.74
t-hm™-a". AERIITHTEYIH Y 6.44% 5 A S 1 HEh%
J, 249 93.54% A B S WITHFE | A RN b A
PESE T R o IRk A 0.72 thm ™™
P Ah U5 B B4R B 028 thm™ZaT Al 1.15
t-hm?-a", 3 KA R HER A R N 0.88
t-hm’2~a"1O

HNMERK I N TR RO AE Bl AR P i ol 4.31
t-hm?2a™!, JHEYA SRR 2.17 thm?a™t, HBHH
H T 5y 2.20 thm™2a™, il F 34T
HRZ BYREIZ 43508 2.13 tthm™>-a™ F1 0.07 thm™>-a™,
GPP 1 NPP 434114 8.68 t-hm?-a 1 6.48 thm?-a™,
T 2 5.45% 5 A B FIERE, 4
94.01% A ESIYITEFE . JE KLl A o TR S5 7
AP, IR AR -0.192 thm™a”, H
AR B N RS> 006 thm™al I 0.26
thm?-a™, 8 AR A R Y B R R 0.59
t-hm?a’l,

FRIR LT AR R BE B v T i B R RAEG ( B
K IR AR B INGE ) MRS PRI R AR
WA BFRE ISR, 1M H 322 K4 sh AT
BUN, SRR B, HAZE . W%
Y2 IR RE S B o MERSNE A T
IR ST A2 5 IV T e 38 P AR T FARAIG , =2 58] 1)t
KYLBBEETINA, JIEYsR R AR, JEYZ
ARG AN ES R, ARG AR I
FE.

4 iFig
41 EBRGEHRTE

FLTAR PR A W b 2 P A 3, R ) P A
A RRE TR | R B 35 R 135 104.07~239.51 t-hm™,
WEETAME SRS, ERNENS, &
2000 4 (1) fili b 2% AR 359 48 98 B 25 B R 41.0
t-hm™, FOHOP I ROGRE E  3.46 thm™P FEIX
WORE ST, 3R E R A e R A B N
45.8~50.0 t-hm™, HE LA HEACHR I - AR ol ok 2
422 thm®, BEIEAF ARG ST E A
48.2 t-hm P Sp PGS S R ] R R BB
59.96 t-hm™, J5 R A 1R S A AR A Tk 4
44.50 thm™ 2247, Sy ERARRAIAZ ACHR (VAR ok 2
4351 13.28 t-hm™ 1 36.89 t-hm™2%°, Pk, JEAF
RIS YA i s ZR AR ) R % 5 22 7F 60,0 t-hm™ LA
T, AT PR A BRI AR, AT T
PGSR ARG IR, RAORZT A A the EL A s v A
B R, WFSR R, VOXURREN 3= 2 AR 4
WERRBEBELE 30.95~73.35 t-hm™ Z )27, LRI 24

MRPITT 555 180.46 t-hm™,

SRR MR DTARAE 50 em A2 4y, AR SCAGGE
T MEE AN 50 em TR SRR % E 7E
188.02~430.39 t-hm™ 22 [A] , 33 AHXS Tl L Zf bk 18
1 m R, kAR, Fln,
FEXRN =AY 1 m HHEmREE R 80.10
t-hm P, JE SO AR 1 m TN LR
201~232 thm™2Y ) [A) A T E (801,
t-hm™) PIRI4ER 1) A HURR 2 491 (106.0
t-hm‘z) [30]O

KTLIMMAR R GG R R G R R D,
FEBIE A SSIR AR R Y5 90 2 Wk ity o /D UL,
INHIFFE 28 A B iehd f O rae Lo filn, R
SeBURS ST 7 D GV I v LT bk T BV Bk
WA P20, HrP AR 251.2 thm™, (5
4 130.9 thm™ LD K 55.5 thm™ HAER R 15.7
t-hm, RIS S T HYIRE T 56 4FA B ek
FIRE RIS Bk 82.92 t-hm2, Wb, W HE A28
SRR BE BE K 210.15 t-hm™, R IG TR
WA BRI R 217.31 thm™, ELEE T RLTA Y
MBI B 249.46 t-hm™ U, ZEASSCHOBFSE
TR HH K 5 A P A 438 Tk 2381 5 Ah F 2T AR AR 1 - 2
K, Hoikfk ARG 5 A — IR R
Mo Ak, AMMAESRERG T RENAL
W, HREEEERS T NMES RS, A5
FIRRIC A
42 EBRGWHRIEIN

BRI H BGRB8 R G i e A 7= 7
15 6.48~23.84 thm™a™ Z[u], WA 1Kk s
173 W], o TRk S B AR E 2550,
18 FERK AR i) G 2 7 7 Bt AL B RAR TR AT
Horb PR A RN 6.03 thm™a,
YL RS R AR 8.98 tthm™-a . HREIL
B S, 3 8 GLilxf b 1 3k E AR 45 B 2%
ARG A= 1

Gy I e o ITTTI=ANEA R 0 o NG5 B L VR k£ ILN
RPN A T I AR R A R [ 20
MRAT A B EE BEJE R/ (18°28'N-24°54'N ), X Ffi
IR, hFRER Wil SEEZ R
B AR oy o N/ P [ Paaa R B A [ A, o N Y-S
WA B BRI ARIEIA BT AR
(% 8), IRELMAMIFE YA 10 FIIE A 5.86
t-hm™>a™, A= A (4 8.98 tthm™-a™,
DRI AR BSR40 94 7 0 v T 3R 3K
o SRAYIAE LI RAR SRR X, AT RE
H R IR Sl AR T 7 e v T RGBS+
HERETS (5.99 thm™a™), KT+ IO R Bk



1196

EEMEEIR B 21 B THI(20124E 7 A)

R 8 ARIMRAMMARE FEI LB

Table 8 The comparison of primary productivity in different areas

, ‘ W YRR
[ 2L RS T vk i R
(thm=-a™) (thm™a™')
WFREE =] 18°28'N, 108°41'E AR IR R 6.9413%
TR RIS LR AR A AR X 19°51'N, 110°24'E TFELLAR 6.28
TR RIEUR LR 1 AR X 19°53'N, 110°37'E THEA 6.5554 .21 B4
TR RIS RAR A AR X 19°56'N, 110°44'E MR 7.4203 N
GLES] 20°41'N, 110°12'E FKIRAAME LTS 8.481% N
VAR S 21°28'N, 109°43'E FARTIZ v N 3.1657 45308
VAR S 21°28'N, 109°43'E FARTIZ v N 3.86 45308
TRYIAR 2T A SR A X 22°31'N, 114°05'E A TR S+ B 8.3 9.90!"
TRYIAR 2T A SR A X 22°31'N, 114°05'E AR AEAR -+ - 5.990%
VRIIAR HZIA AR [ SRR X 22°31'N, 114°06'E A — 5,751
VRIIAR HZIA AR SRR X 22°31'N, 114°00'E B (A3C) 6.03 8.98
SRR D X 23°01'N, 113°41'E FKTEHHRAE R+ 45 4.6
iyl AaNn] 24°24'N, 117°55'E BApR 431140 N
iYWl AUNn 24°26'N, 117°55'E 7SN 46041 N
s K=l AANE]| 24°54'N, 117°23'E L SITEA N 4264 7.47%3)
I 5.86 6.74

% (8.3 thm™-a'), AEWE g T Ak
(5749 t-hm™-a"), KT HFR+ICHEERABREE
(9.898 t-hm™>-a™ ), X1 S A TGRS AN T 5
Flrml LA BH S 4R s A 0 DX P A B

i AR AR Y 1338 COL HER (ELFHHR 2R I A
ST ) 7E 0.32~2.68 t-hm™a™ 2 [i], CHy
HERCAE 0.09~0.31 t-hm™a™ 22 Ji], 5 HESCRE 4 2008 )
FE] MBI+ AE R+ 1B RIS BT e 4528 (CO,
HECH 0.21~2.80 thm™2-a™, CH,HEiH 0.03~0.33
thm?-a™') M4, JEEERS . TR PR
TS S M O A 5T 5 SR A 2 S LA U s A 3
US471 R oe Al BRI, oAk LR COo, I
CH, HEilt 55IRA H — @M R, (XA A
KRR W R, LI AR, HEME
M B A A [V RE TS AR A X 7 i 156 s+
HEnHE N R IR 2, BRIBESN, Ko $hE .
AR S AR N Z T BEA B KA, (X
SEMALT 5 Z K I R A REIR B ok, 75 24k
SEIEA TR W A BEAA S R X Fh s M BIL

i FE K i N A H g R 7 g 1) A o b 38 40
BRI K 2.13~4.99 thm>-a”, 5l Hif b Ak
(3.94~5.42 thm™>a') FEHFiHLARAL (2.19~6.93
t-hm>a™) AHYS . PMEFIRBIOIAR AR Bl P 5
12.08 thm™a™, mTRETEWHBHEARS, 5
WAFN 20 a 4 Pinus radiata ¥k (10.68 thm?>-a™)
Y, MR TEE 15 a B9 kAEMAR (17.04
t-hm-a™ ) PO ZUREAR R T 30 o e S
EHHERLR, RARRREE & AN FIMENL 13 AR
FMAEYENE RZESFEW.
43 EIEREINTEEEIRE S

FIHE 1 A9 LIR A S RS RIEAR,
AT DASEA 7 B R0R] T2 AR BRI IAPEAS , DA 4 4
7 T ] RE R HTAl 152 25 1 BRI -

(1) FELIRMR e AR IR TR, ARt
FE R BB R HAR 1k XA B B R R AR T
R AR, AR AR A WA 1 1 PN U5 i
i A HLHITE 18.56%~44.43% 2 8], 1418 27.62%.
XAEERGEER (2007 ) RASEHAEDIREY (1E
Faleedas . BRMHRREE ) Bt oA ATy DRk S 4tk +
SERIRE IR A L] (29 30% ) HH—E, B,
AR A LAy VA AR A DL R IR Al S A e
BRI ENE, (FJRTELL A MABRIGI 0I5
o, ARSR T LIAVE A WL IR W, A
PR B YR A S AL IR S T B, FEIR
AT FRETRAR SRR AR A ol 2 L RVE .

(2) ARWFFEACE P —F R 25 R, 3580
TG ER AR IR AR 28, Habs B A b p A 3
Al REAF RS RI AN P, PRGX M IFFE 45 SR AN R
] L) BT BB R RUBE, SN RE A7 S 1
T HAA TG LRI, T LIRS R Stk
PEA SRS R R A%, SRR Ml 0 W T A A
LT ARBRAG IR AR AR

(3) ABFFBE T 187 Y FR A e A B e e 1) £
SRR PR A DL A RE—i& AR, (HSEPR AR R 500
YIRIFET AR RS AR R Z —, X
PR S5 B TIP3 . AR R )
FPET MR R A H P G AR — . XAE— R
ERES RGO RER, HFEMRIAR,

(4) ARSCHBKAIMAERIZAE 7= 153 H7 L 2% 1
T ARG AT Y A, AT AR A
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Wi, HPRENSIARRE & R ME AL
B, ARACRE R ARR WS WA %
AR AE AL A A4 4y, 1% S8 R 2] BE S 80 5E (B
FozBrE,

M, BRI 1B U AR TR ZT A AR
(RS R GERRIEAEE R, (HR B S T M S T 2T A%
MAEZS RGEBAGIA B £ AL o F BT 7
5 it

R KAV B N ME SR AR . P
FANMEN TARA: 25 RGURAG IR 45 1 B kA7
B —4F (2011 4F 4 H-2012 44 H ) B9IIE,
P T R PR ) A 25 R G RRE AR (1 1),
FEEBIR

(1) & WEBAIARTE 3 AW ) SRR 25 B
230.55~694.46 thm?, H o A BB ¥ E R
44.54~239.51 t-hm, JA 7540 LA R B AT 5% 13 Ay
2.02~24.56 t-hm?, HIERR S (A 50 cm) 5 &
T8 BE (R K LA, Ry 188.02~430.39 t-hm™, R &
G e P AR RPN N ME T S NAERAIC A R 3

(2) TEWFFERTBEY, 3 NMERL A RK A Bl e 2
JEVE Bl 4.31~13.28 thm™-a™, JRVEYIFN 50
WA K WA LIRS Y A
2.17~10.55 t-hm™-a", 247 49.94%~94.01%;8H 3 £
T AR R S ISR AR . AR
W&k 7.20~12.08 t-hm™>-a™, s Mg S E T
W 0.25~1.61 thm™>-a™, FEHERCH 0.09~0.31
t-hm>a", A VIR AL 18.99%~44.43%K [
RS A , HACRIEFIgERmA . EERS
() BB 72 AT 8.68~35.91 thm™-a™ ZJf], %
£ 47.38%~74.08% 5545 Fy i) 4 = 11( 6.48~23.84
t-hm?>al),

(3) A SCRHARYIAR A FRIMERL A RK AR B IG 2R
BAEEMA AT TIE, (AR FEE ., fARM
BB, FIAAEE AR PR s T B RS T 110
ME T LASE, Wi 5 AR it T
HAHSAIE . FERR U 5L s e . Y5
JZ BIRRAG R 1 T2 S5 4T3 4R T B 2 5 IIORS ff A9 vk
St Rt PO LRI A ]S

(4) XFHCENAMESCIF TR, 2R 130T
W HE | R T SR A TR AR K s ) S
OB 50 1 R e 58 8 o i e L2 (R AR fR AT R 2
MESITE, XA LI RBRAGER A 3345 SR ok TR
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Preliminary study on mangrove ecosystem carbon cycle of Kandelia candel in
Futian nature reserve, Shenzhen, China

MAO Zilong'*”, YANG Xiaomao'”*, ZHAO Zhenye™, LAI Meidong’,
YANG Daoyun’, WU Chunling’, XU Hualin’

1. School of Environmental Science and Engineering, Peking University, Beijing 100871, China;
2. PKU-HKOST Shenzhen Hongkong Institute, Shenzhen 518057, China;
3. IER Environmental Protection Engineering Technology Company Limited, Shenzhen 518055, China;
4. Key Lab for Coastal and Atmospheric Research, Shenzhen 518057, China; 5. Shenzhen Futian Mangrove Reserve, Shenzhen 518040, China

Abstract: The coastal mangrove played an important role in the global carbon cycle with high productivity, but the systematic
research on mangrove carbon cycle was rarely reported. This paper took Kandelia candel in Shenzhen Futian as the research object,
and set three sample plots respectively in natural forest on inner beach, artificial forest on middle and exterior beach. In each sample
spot, vegetation, litter, coarse woody debris, soil carbon density and its increase, as well as respiration of vegetation and soil were
monitored thoroughly, and the mangrove ecosystem carbon cycle model along different beach was constructed initially. The results
showed that, the carbon density of Kandelia candel in Shenzhen Futian was 234.58~694.46 t-hm™, and it decreased with decrease of
tidal flat altitude. The vegetation carbon density was 44.54~239.51 t-hm, the sum of litter and coarse woody debris carbon density
was 2.02~24.56 t-hm™, and the soil carbon density was 188.02~430.39 t-hm™. In the study period, the net increment of vegetation
carbon density of three sample plots was 4.31~13.28 t-hm™>-a™', and there was little change for soil and litter carbon density. The
amount of litter generation was 2.17~10.55 t-hm™>-a™', about 49.94%~94.01% of which was depleted by herbivores, sea washing and
decomposition. The vegetation respiration was 7.20~12.08 t-hm>-a”', the soil heterotrophic respiration was 0.25~1.61 t-hm™>-a”', and
the methane emission was 0.09~0.31 t-hm™?-a". About 18.99%~44.43% of soil organic carbon input came from endogenous input of
vegetation, and the remainder came from exogenous input of sea water. The ecosystem gross primary production ranged from 13.67
to 35.91 t-hm™>-a”’, most of which translated to net primary production (6.48~23.84 t-hm™-a™). Carbon balance analysis showed that,
the natural forest on inner beach was a large carbon sink, about 20.08 t-hm™>-a”!, and the artificial forest on middle and exterior beach
was 9.98 t-hm?-a” and 4.03 t-hm?-a”' respectively. This study showed that, the Kandelia candel mangrove had significant carbon
sequestration benefit relative to the terrestrial forest, and the mangrove played an important role in the global carbon cycle.

Key words: mangrove; Kandelia candel; carbon storage; carbon cycle; Shenzhen Futian



