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Abstract: Mangrove ecosystems in tidal flats usually contain a large proportion of soil nutrients, especially organic carbon
content in sediments. The basic research on organic carbon components of the sediments in the large variety of luxuriant
mangrove forests in Hainan Island can help more accurately evaluate the carbon sequestration capacity of mangrove wetlands
and improve the knowledge about marine blue carbon. This paper comparatively analyzes the different contents of total

organic carbon (TOC) , microbial biomass carbon (MBC) , easily oxidized organic carbon ( EOC), and dissolved organic
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carbon (DOC) in the topsoil (0—10 c¢m) in five typical populations of mangrove in Qinglan Port and their correlation with
soil factors. The result shows that (1) the average contents of TOC, MBC, DOC and EOC in the surface soils in different
populations of mangrove are 66.76 g/kg, 177.08 mg/kg, 25.49 mg/kg, and 2.34 g/kg, respectively. According to the
comparative analysis, the content of TOC is the highest in the soil in the Ceriops tagal community, but it is not significantly
different among all the communities ; The content of MBC in the soil is significantly different among all flora communities,
where the content of MBC in the soil in Ceriops tagal community and Sonneratia alba community is much higher than that in
Lumnitzera racemosa community. The content of DOC in the soil in all communities is significantly different, where the
content of DOC in the soil in Bruguiera sexangula community and Ceriops tagal community is much higher than that in other
communities. The content of EOC in the soil in all communities is significantly different, where the content of EOC in the
soil in Ceriops tagal community is much higher than that in Bruguiera sexangula community and Rhizophora Apiculata
community. (2) The average ratio of active organic carbon components to total organic carbon in MBC is higher than in
DOC, and that in EOC is the highest. The distribution ratios of EOC, MBC and DOC in soil are between 3.23% and
4.02%, 0.22% and 0.36% , and 0.02% and 0.08% respectively. (3) Redundancy analysis shows that total nitrogen (TN)
in soil is more justified to exclusively prove organic carbon components in the soil. Soil pH is less justified to exclusively
prove the organic carbon component in the soil. (4) TOC, MBC, DOC and EOC in soil are positively correlated with soil
TN and soil water content (SWC). In conclusion, tidal level soil physical and chemical properties caused by different biotic

communities jointly affect the concentration of soil active organic carbon components.

Key Words: sediment; edaphic factor; microbial biomass carbon; readily oxidized organic carbon; dissolved

organic carbon
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Fig.1 Distribution of sampling points of Mangrove Wetlands in Qinglan Port
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BEE 10 mx 10 m BEJ7 18 4>, FER MR A Al fe A7 B A5 S . 20 0AE £4% 0—10 em (RJZ) RJE
PAZ iR R IT 2ORAE 3R i, R AE 54y bk R A SRR AT M1 528028, FE il ol 5 2 R T I Y
SIAED TR AT B, I 5312 W 3 T SR 20 B AR A, — 9 8 T 4°C UKAR R AE T o - g T
A ML (DOC, dissolved organic carbon) 4= 944 &k ( MBC, microbial biomass carbon) ; 75 —3434 K
T B S O R R B AR A H T E 13 pH 42 %((TN, total nitrogen) .42 (TP, total phosphorus) 4=
(TK, total kalium) | + 33 24 HLAK ( TOC, total organic carbon) . % E ALH HLEK (EOC, easily oxidized organic
carbon) %, SRR TEOLHE LI 1,

F1 REABERER

Tablel Basic information of the sampling points

SR A (BRiEZE ) /om

REVE Y R 8 SRR AL LSENENY
Community types Number of samples Mean Trees/100m> Mean DBH Species composition
(Standard deviation)

S i DI 3 7 46 % p] 3, 8 4 B0 A 8 R ( Excoecaria
i (BS) 5 32 10.25(2.41) agallocha) TS

, VITEZLR Sy 3, A2 AT 1 3 KRB ( Xylocarpus
A ’ ¥ BOSCLAD amanum) 5 SRR B A5
MR (SA) 3 35 9.85(0.88) (R
HiZE(LR) 3 91 4.86(0.61) VARG iy 2 X DA PRI fR R i

\ S Hoyke B Ak ; R

A (CT) » 0 4.40(0.61) VLA RAC T, OGO, P A R A 4% IE LW

F1 A & 3 (Avicennia marina)

DBH . 42 Diameter at breast heighl;BS;ﬁjﬁj Bruguiera sexangula; RA TE£T R Rhizophora Apiculata; SA: MEZIE S5 Sonneratia alba; LR Hi 2

Lumnitzera racemosa ; CT: Fi A Ceriops tagal
1.3 B FE bR E

88 pH R FHRR BE 1200 A2 5 4985 /K iR FHE 102 (105°C) 5 =438 TN 5 12 R FH L IR 8 0 A
45 TP B iR AR L A 0 2 5 1338 TK & it R I IC 8 AU 5 £ TOC & iR FH Elementar TOC
A LI AT A (FEIED) A 5 T3 MBC & ik &0 B Z2 IR 42 00 ; 138 DOC &= K, SO, 2 HUS & T
S PR HT O E 5 3 BOC & 5% FH KMnO, EAb 0 &
1.4 HdEabi

EI TR R B B YA, DAE S — 20001, AR IS AR Rl RE V% 257 14 TN TP | TK % f& | £ pH DL J 1
TOC .DOC .EOC \MBC & i 125 5 FEHI R 5 W2 S5 R AR & 25 bk T B R 5 22579 (ANOVA ) |
£ 0.05 BE/KVTHEAT, ad Pearson AT, B T L RAL P 75 £ HEWE A DL A 4153 2 B A A G
PEo A BARSGETT /BT TE SPSS 20.0 SCRF T 98, TUARSHT (RDA) 7E Canoco 4.5 58 B, 1 F K V- 30E
a=0.05,

2 SHEREHH

2.1 R[AIBEE R 45 TOC Kl MUBRZH 53 00 43 A R iE

NE 2 fis , ASERES 28] 3 TOC & AT 55.57—81.21 g/kg, WHEHHEF Jg . f SR ARBEE SHEZERETK
>R EG SIS > IE LM IEVE ST ERE VR, AN BTSRRI E B % 22 5%, 13 MBC & 82T 109.16—225.89
mg/ kg, BEHET A - A SR AT > PR R SRR > (E LU S B2 B0, b A SRS FIAR 216
FMEv% 1 MBC & i W35 & THEZEREVE (P<0.05) . 3 DOC & AT 12.91—45.47 mg/kg, BIEHRF J :
TR SERR IR > A AR S HE 2 I8 S A0 SR > IR LD RS | HEh A SRR I RV SR 94 ) DOC 75 1k i 2
BT HA 3 R RETS ST (P<0.05) , T3 EOC S/ T 1.80—3.18 o/kg, YHEHEF - M FARREVE > AR g 2
TEVE SHEZETEVE > IE LT RV SRR VR |, Hoh A SRRV 19 EOC 5 2 0 35 5 T IR S F V5 FAE 20 VR (P<
0.05) .
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Fig.2 Soil total organic carbon content and the content of active organic carbon components of different plant communities of Mangrove
Wetlands in Qinglan Port
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Fig.3 Percentage of different active organic carbon components of TOC
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MBC i L 5835 1 T IE LD VS R 2B Y5 s DOC 7 L3 (A = BRAR U R TS V% > R SR AV S S 2= VR
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FeAs 5 PSR 2 AL FR AR R B0 (] 4) , 148 pH FE R [R R IE 2R B S5 R BN TR 1, 9 A T
4.70—>5.57 Z [a] , ARV 145 pH W3 5 T A ROV L IELIR eV A 2R s . 1O TN & i (E A
T 3.06—4.14 g/kg Z 0] BEIE MO E 25 5, 138 TP S EHEN T 0.43—2.13 o/kg Z [0, Horfrifg SRV +
TP it , BB E S T ARAREE MR FIEZ MR . T TK S E¥EA T 10.77—14.57
g/kg Z [0, LA A RORHEYS HHE TK & b, HUOR M SRV, I B 3 & T IELOW BV . L3 swe &
HEEN T 7.00%—16.15% 2 [0], Horb i ORI L 1E SWC 3 & T HRBIR A,
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Fig.4 Soil physicochemical properties in different plant communities of Mangrove Wetlands in Qinglan Port

24 THEAHURA DS TR FRICR

X 22 )2 13N FHITA 53 BT (RDA) |, 43 BT 3 TOC S i AT AILRsR 4 435 % o7+ 3B PR - A AR DG, TN TP
TK .SWC .pH 1Ef#B75 5, 14 TOC .EOC . DOC \MBC 1R 3 255, #5417 RDA 7347 .

RDA i s, )2 255 — 58 Z 00 A PR AL /0 A H I F 22 M R 1 R R h
97.8% (% 2 [815) , 3R)Z 14 rh &5 fif B AR 5 (1Y M ST ff B R/ MR i TN . SWC TP [ TK | pH,, it B 2% 43 1] oy
46.0% 35.1% .9.8% .5.1% 1% , H:ft TN SWC X} 345 B2 50 & i iU BB IA 3 T i /K F

fi2¢ 3 nl 0, 4% TOC 5 133 TN +3 SWC , +3 MBC , 3% DOC 113 EOC £ & (P<0.05) Btk i
F(P<0.01) IEAX KR, 5 TP - HETKE A B E IEMHC(P>0.05) , 5 - HEpHH 28 B 2 77UAH G (P>
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Table 2 Redundancy analysis of the soil organic carbon components of Mangrove Wetlands in Qinglan Port

24§ Parameter 55 1l Axis 1 55 2 ) Axis 2
FRHE(E Eigenvalues 0.559 0.052

H WU 53-FRBE A e Pseudo-canonical correlation 0.892 0.570

H WU 5> B A B Explained variation (cumulative) /% 55.9 61.1

A HUBRL 73138 BB Explained fitted variation (cumulative)/% 89.5 97.8

0.05), +3 MBC 5+3 TN +3 SWC, +4E TK £ &
#(P<0.05) &tk 8.3 (P<0.01) IEAH X, 5 14 TP pH 1.0
HREEMEER, HMHEEERNEE(P>0.05), 5 - poc
DOC 5+ TN -1 SWC, +3 TP + 3 TK 2 3
(P<0.05) oty & 3 IEAHE (P<0.01) , 5 13 pH 2= A
BEIEAE(P>0.05), 13 EOC 5+ SwWC ., -3 1 ™
TN S0 55 1 M (P<0.01) , 5 +4E pH ., + 5 TP+ I >
HETK B AW EIEA X (P>0.05), HIk N, +3 TN
A K AT - 3980 1 A WL 2 4 % HL A W 3 R )
YEHT; G, 38 MBC EOC . DOC 1, ] 1 Ay 2T pk I 1t
A BB AR BUBAE R R

MBC

Axis 2

pH} SwC

TN
TN

EOC TOC
3 e

3.1 LTRPARIEHL 5 A HLA A B 2 Axis 1 -2
ZLRIAR A BLAK 32 2k I T 2L REAR YA Y5 90 14
G AR BT SR | B B A B WRERR L RAHNSAS S LRATH RDA
FERIEARNZE (020 em) o AT BFFEULIR Y, LRI i:ﬁs RDA of soil organic carbon components and soil factors in
WRE X+ HEA LA & M A R B2 R8P (L ace soil of Mangrove Wetlands in Qinglan Port
S R, AN TR AR BB VR TR i M R U TS pH. -8 pH TN 2 Total nitrogen; TP : 2% Total phosphorus;
YIRhE BE TR N i R A AE 25 5 M ZE + T A28 Total kalium; SWC: 357Kt Soil water content; TOC: &
SER S TR RN gy =, 222 A LR S i s 5 HLAR Total organic carbon; EOC: % & AL 4 LAk Easily oxidized
ek 04 organic carbon; DOC ; II¥E P HLAK Dissolved organic carbon; MBC
N W W 2 W) R 8% Microbial biomass carbon; RDA: JT 4% 43 #7
A RIS S U i
A F 55.57—81.21 g/kg Z[al, Gao 252 WF T (UAREE )
R RFEEIICE 1 m EHIEAYBR S EANT 12.1—49.0 g/kg Z[a], XF Wi 5, ABF5E 5 RS MR E +
A HURR S, R B s TR U e T 0 %2 9 (0—10 em) A HLER S (16.31 g/kg) ™,
GHTLA b 25 AR IR — 5 T 5 A MU S B 2 A 22 A 6, ) — O T E B A RDK RG] iR
B b ARG BB ) A R O SORTE] . ASBIFIE S DA MRV 2R Y = 8 LR & AP 22 R H AR
W ILE I VS TS LU s A b Vs 2R e HL AR 2 L S A S R R AE ) 58 B 25 T TR Wi 1X.
B AR R —F
3.2 ZUARSARIG M I TR A DR A 25 1 A AT
T A LS SRR T TR BRI 4y, B A A RE k2 B R B A S R A T
VB Ry BB Sh A5 A8 AR i S ZE AU RS A, Horp 58 EOC 2 HILAR Hh B Se il S A 1938 4, S - A ML
Hh R G S R B 20 4%, AT S VEA - SRR PE AR A2 M UBPE RS AR L 398 DOC & 38 MLAR Hh J5 7 R Y38 43
FLAT T s itk ELA B ol Ao e ]l 2 - 38 T BB R G AL IR ' . 3 MBC AT DA e 43981
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FEIRE RN X AR S R GERRIE PR I B 2 222 YR W i R R R i S

®3 TEANBREFEEAS S TESFRS pH EHEXE

Table 3 Correlation coefficient between soil organic carbon and active organic carbon fractions and soil nutrients and pH value

18 F% Indicators TOC MBC DOC EOC pH SWC TN TP
MBC 0.491** 1

DOC 0.361 0.463** 1

EOC 0.822** 0.561** 0.381** 1

pH -0.268 0.055 0.083 0.010 1

SWC 0.585** 0.683 ** 0.533** 0.611** 0.059 1

TN 0.855** 0.636** 0.536** 0.625** -0.368 ** 0.550** 1

TP 0.240 0.259 0.623 ** 0.093 -0.323" 0.275 0.504** 1

TK 0.091 0.313* 0.360" 0.159 0.211 0.406 ** 0.089 0.041

MBC . {2k ¥4 ¥k Microbial biomass carbon ; DOC ; + TS HLBK Dissolved organic carbon; EOC . Ty B A MR Easily oxidized organic
carbon; SWC; + 35 K Soil water content; TN ; 4 A Total nitrogen; TP 4> Total phosphorus; TK 481 Total kalium; * * 2% P<0.01 , % R
P<0.05

ARG, A RILLRAAREES S5 1458 EOC MBC H1 DOC & H H1{E 4E 3 K . EOC>MBC>DOC, 25 1k, 1t Fil
4351 1.80—3.18 g/kg 109.16—225.89 mg/kg 12.91—45.47 mg/kg, A [FRETE )+ HE 76 VA HLBR & B A AE
W22 1 MBC 76 R 9% (0] 3R 900 A SRR BE IS B, JL R AR 55 ¥ 18 38 3 T 2= s 1088
DOC TEA RV (B 22 90 Ry v e oy, OO A SRRV, 2 i 3 THRHEIR ; 195 EOC TEA R H 7% W] 2 91
R AT i, 0 = T ERF IS FIE LR BT o A AN [RIRE % 28 0 ] 1 B PR AT ML % T A8 ik
WEA—F, AR S ELERARENIT,5 FhReys sl a IS A LR S A g LR, U
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