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Distribution characteristics of organic carbon stocks of

Spartina alterniflora in Dafeng River Estuary, Beibu Gulf

HUANG Xing!, LIANG Shaoxin?, TAO Yuhua!*, WANG Xueping', DUAN Yitao!
(1. Guangxi Key Laboratory of Marine Disaster in the Beibu Gulf, Beibu Gulf University,
Qinzhou 535011 Guangxi, China; 2. Key Laboratory of Coastal Science and Engineering, Beibu
Gulf, Beibu Gulf University, Qinzhou 535011 Guangxi, China)

Abstract: After Spartina alterniflora was introduced into coastal areas in China, the carbon
storage of the original ecosystem was changed after years of growth and succession in the
intertidal zone, but the influence mechanism remains to be further studied. In order to further
explore the evolution characteristics of organic carbon storage in tidal flat due to S. alterniflora
invasion, this study took S. alterniflora wetland in Guangxi Beibu Gulf for about 6 years as the

research object, and analyzed the organic carbon and related physical and chemical indexes of
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samples collected in August, November 2018 and January, March 2019. The results showed that
the average annual aboveground carbon storage of S. alterniflora was 9.68 t-hm?, which was
higher than that of underground roots (5.56 t-hm?). The soil carbon storage of S. alterniflora
invasion was significantly higher than that of S. alterniflora plant itself, and the soil carbon
storage in spring was significantly higher than that in other seasons. The C / N ratio of soil ranged
from 3.53 to 9.67, indicating that the organic carbon of S. alterniflora invasion community was
greatly affected by tidal input of sea source. The total carbon storage of S. alterniflora ecosystem
was significantly positively correlated with soil carbon storage, and the seasonal variation was
consistent. With the extension of invasion time, the organic carbon storage in S. alterniflora
ecosystem showed a gradually increasing trend, indicating that the invasion of S. alterniflora
increased the organic carbon storage and improved the carbon sequestration capacity in bare flat.
This study provides reference for the scientific evaluation of the impact of S. alterniflora invasion
on carbon storage in bare flat.

Key Words: Beibu Gulf; Spartina alterniflora; soil organic carbon; organic carbon content;

distribution Characteristics

S S MER VAR R AE o M1 i Wl ST B i P - P N Y= R S e P S R 2l = o (o T =
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oy o ShVATE PR M Bk FE T RO A B S, U TR B R (SFE RS,
20160 , ERIVAFEARRIC S ARG AL A I e BSR4 BT 78 B B s 2

HACKE (Spartina alterniflora) & RAFLKE G Z F AWM BIAEY), HATC 2040
TR E R . (1T H B — e RIS [ 2R AL v RN XUFE IR [ DO R G AR (g 55, 20175
FI710%%, 20200 , FKE T 1979 4 W3 FE LR % KN Morehead City. 776 LI Sapelo Island
F#E% HIA ) Tampa Bay 5| F 7 BAEKE (BREFFSE, 1990) o BIHEAWEF EHEAE
glakfE PR 5K, IR TS A RS N R, RE MR IR G SREESE, 2012, #E
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%, 2014) .
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1.1 B

I GG BRI A T AL ERVE L, 7E 20°58'—22°50" N 107°29'—110°20' E 2 |7], /5
£iK 1628.59 km, DXIRIIAN 2.0361 /5 km?, J& HAVHT RIE Ay 2 KU, R TT4F 42/l 20 °C
~30 C, XK 24.5 Co RKIL HHGEEGE ) PR T EYNEIRZ —, RN
W, K 185 km (5%, 2019) o I EBARLE KR F &M A& 30 H. A6 K B BB (1) 4 A7
ALK KIL I NAZE) 6 a I B ALK EOGRT T G, @A 7 VR A0 e T R R A &
AR 1.

®1 OFEHENE
Table 1 Sample properties

BN IR I G/}
Species Average height (m)  Density (plant-m?) Biomass(t-hm?)
HAEKE

HRE 0.92 473 21.42

(Spartina alterniflora)

1.2 FE IR E

HTE (2018 48 A) Ak (2018 4E 11 A) + & (20194E 1 H) . K4EH (2019
3 ) 4 AL KR O BACK R AT 7 LI SR . T B 1 fRpEs
SBESL 6 AN Tmx I m IR (B D, KGR R B0 S i X&), $2408 o R AR
R, PPUE ARG B Q05 A8 03 ) ey [ml S e =, ARECH B AL T 2 E S 1T
B, AR NBENLEESL 3 N HERAE T, H REEREESREE 0~40 em 1 14E, HAEFEIR 0~
20 cm. 20~40 cm 43 2 AT RAE, 0 MIBEANS NS R AR B Sy E eI s, T
ENAECERAE BT T, TEREFRE,



B BB K XL F A X S R s =
Fig.1 Sample sites in Dafeng River Estuary, Beibu Gulf

1.3 FEANE

K FH B TR AR - A I AR AR 8 BAEK BRI A DUk & A L A H L & & .
T A E S BRI E BRI E .
1.4 REEEKITHE

e

= %100/ x(100+ ) (1)

X, s AEERE (grem?) , g ARTILEEE () , v NHRTIHER (100cm®) , W
NFEREKE (%) o

R

= x x  x01 (2) (I, 2017)

A, SOC N— @ N L 3Em Ak & (thm?), CiNE i ZHIBRESE (gkg!) , Di
NE I ELHAFE (gem?) , Ei NE i ELZEE (ecm) .

ELYLTR =

YA B = Mg A E < HW AR S 2 (3)



1.5 BRI RSG5

A i kb BE A% 4841 43 BT % B Microsoft Excel 2010 5 SPSS22.0 4t it # - #t47, )
One-way ANOVA XAEAITEG b b Bk fil = A0 - 338 g 7 10 8 b AT 22 et o iir (B3
PE7KFa=0.05) , FIH Pearson AHIC /T BT & Fabn M A OGO R CRFE MK TFa=0.05).
2 SR E550M
2.1 BIRELEANRSBERNRL

HACKH 0~20 cm L ZEZHHE S E KT 20~40cm +)Z (F2) , RICAEE - ZIH
JEE BR800 T R/ I 3 0~ 20 em AT 20 ~40 ecm 2 19 HIEA WU S B RZET AL R BN
BERN, HEH/N, WNEEINREGEERMERIABEE H 6 38 i KB, 24+
JZANER S B T EFI, HEKEMEAEZ R AEAREMEZER.0~20 cm A 20~40 cm
T EHY S B RAEKEEDH BEEZER . AL, RREEEA 0~ 20 cm + 2K EAG HLR
TEAERKR, HESRE (CV) H039. 1M7L 20~40cm 12, HFEAHIKS ELILM
CV &K, H0.19,

ARRGFRRREARFEN R —LEEREE (P<0.05 , AE/NGFRERE—FWAFELEZREE (P<0.05),
The significant difference between organic carbon in soils of same depth from different seasons was displayed by
using different capital letters, while the significant difference between organic carbon in soils of different depth
from same season was displayed by using different small letters.
K2 BAERE LA RS ENETTAEL
Fig. 2 Seasonal distributions of organic carbon content in different soil depth of Spartina

alterniflora

2.2 HILKE L C/N ERKZLL

£ 0~40 cm LJZEHEIN, BACKHFAE 4 NZFET5) C/N HEN 3.53~9.67 (B 4) , &
TEZH, HAKRE L CONBWERIN0~20cm 27T 20~40 cm L2, HAMEEHI
Rz, sMEBIER 2. BT EZEN, Hh 3 AZFEAH 0~20 cm F120~40 cm 122
][ C/N H I EAE B 2R . 0~20cm LEd, HZE I ON WED B S EFMKE



FHEEEMER, 20~40cm LEF, EEE5HESN ON EERMEEE (P<0.05 . It
A, £ 0~20cm L2, FKZ C/N HWH CV &5, N 0.33. MI7E 20 ~40 cm 1 )2, HFZER C/N
FEfH CV &K, 4 0.19.

ARREGFEEREARAENA—LEEZREE (P<0.05) , AANSFERRA—-FWARALEEREE (P<0.05) .
The significant difference between C/N in soils of same depth from different seasons was displayed by using
different capital letters, while the significant difference between C/N in soils of different depth from same season
was displayed by using different small letters.

K3 HACKHR LI C/N L

Fig. 3 Seasonal distributions of Soil C/N variation of Spartina alterniflora

2.3 BIKREEYA VIR E RN

HACK B[R ZET P AEY RIS Bk il A AR B R =R (Bl 4) , RINEAE
KEE— DT ERRAEE(1.25~3.12 thm?) X e FhRfig & (0.94~2.00 t-hm?) . H
TEKEH FORfEE RN > HF > &F > K, EFES5HA I NFENHMEE
SEWNER, HEBAFEFE SR EBAEE CV ik (0.83) o HALKE M FifsE AL
HEAAE > KE > FF > 5, FEFHERENEFEREEERNE, HEEAF
FE L Bt CV K (1.16) o TER RIS, B ACK S ORI HL R B it & (R 4775 52
EHER.



NRRE FERREAFAENE M ERLE (P<0.05) , ARNGFELRE—FWAFERMZEREE (p<0.05) .
The significant difference between organic carbon storage in soils of same source from different seasons was
displayed by using different capital letters, while the significant difference between organic carbon storage in soils

of different sources from same season was displayed by using different small letters.

B4 HACKFIRY) M ERTHE N Bk fi & 1 A8 4L
Fig. 4 Seasonal distributions of overground and underground organic carbon storage of Spartina

alterniflora

2.4 BIGRE AN AE R K 5B

HACK R L B RIUNR B, B4 ANFAT 0~20 em L2 WM R E T 20
~40em K LE (B 5 , EEFFHRINEREAEZE . £0~20cm M 20~40 cm )=
i, HEMREES N SEEMKERGEERER, EEMEAFEEFHEE. 20~40 cm
T ENBMGEEESAFHAEREEES . BACKEE R LG =R A 12 P ik
ZSEANe 2 L EMIAEE RS ME IR, HIRELAENKE, EEYRINE
fiko HAEKHE 0~ 40 cm HIERBAEE NIRERZ (32.14 thm?) > 4ZF (25.55 thm?) > Fk
Z (22,16 thm?) > BZ (18.62 tthm?) , RN E Z5 3K E 2 1 (8] HERS M2 87 54 n
fokash . Bhah, 7ERE—ZTARRFE LA, 0~20 cm 42 HAEKE RS R CV
e (0.33) , MIAE 20 ~ 40 em LZNIRINEFAER CV K (0.21) .



REAKGFRFRERRAENF—LEEREE (P<0.05) , RANSGFEFRA—-FNAFRALEZREE (P<0.05 .
The significant difference between soil organic carbon storage in same depth from different seasons was
displayed by using different capital letters, while the significant difference between soil organic carbon storage in
different depth from same season was displayed by using different small letters.
K5 AE LR BARK R AR Ak B 2= ARk
Fig. 5 Seasonal distributions of soil organic carbon storage in different soil depth of Spartina

alterniflora

2.5 BILREESREBRMERKN A

HACKE Lk i W = T HEOEA S E (F6) , ZHME4NFETHRINANE
EMER (P<0.05) « BALKE L IEEAAG BRI AEFEZ (32,14 thm?)> 4 Z=(25.55 thm?) >
K2 (22,16 thm?) > HZ (18.62 thm?) , FELEMMEEN I S5E T, KBEME T
BsEAERENER, EE5XF 2R MEE . HWA AP B KB/ F AR E.
A7F, B FF, FFEOACKEHEDE RS20 SKENEFHAEREEEZR (P
<0.05) . BAKEASRGEWMET, HBFERK 3442 thm?) , HICK/NRFHEZE
(30.19 thm?) . k7 (26.86 t-hm?) AEZ (2223 thm?) , HEFAEFRE SIS R
CV &K (0.22) « HALKHE RG0S HRE M 21840 5 T35 ik il 5 2 [ A7 AE AR S5 3 1) 1B AR
KKZ (P<0.01, R=0.9688) o H T RIFIIFEH, K28 s k& Y BiAe &5, B
PLR L — ANV B A S H 5, WO BARK A S KA pl g & R A Sy S g

2 NERIY



AFRRE FERREARENE B ERLE (P<0.05) , ARANSFERRE—FWAFGMEEREZE (P<0.05 .
The significant difference between organic carbon storage in same median from different seasons was displayed
by using different capital letters, while the significant difference between carbon storage in different median from
same season was displayed by using different small letters.

Bl6 HACKHRM . TIEaE =212 1L

Fig.6  Seasonal distributions of organic carbon storage in plants and soils of Spartina alterniflora
3 Wie

3.1 B KRELIE C/N L R RIE ST

C/N HUAE 5 F R A i s W0 b 338 HLBURVR 1) — Fh o7k, 185 FERA FLBT C/N L
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NIRY) 6 FJ5, HIEMKIREN TIHFE R C/N HE O 4T 10, B HHEIEA YRR H 8
FEREAR, T ELAEK B I [ i A AR 12 T 2 30
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1992) , AL SILIRSEE 200, BAKEAKZENAR, HZE1EHER 1) Aa B A
R —U
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