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Abstract: In April 2014, we investigated the differences of spatial distribution of Spartina alterniflora invasion sequence on

soil carbon and nitrogen in a Cyperus malaccensis marsh. We analyzed a non-invaded C. malaccensis wetland (A), S.
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alterniflora-invaded patch edge (B), and S. alterniflora-invaded wetland (C) of the Min River Estuary, by using new-
generation space-time methods. The results showed that invasion of S. alterniflora significantly reduced the NO;-N soil
content ( P>0.05) , but increased the NH,-N content. This is mainly because the invasion significantly changed the wetland
soil particle composition (the sand content significantly increased by 33.81% ), and promoted soil mineralization and
nitrification, and vertical nitrate leaching. S. alterniflora invasion increased the carbon and nitrogen content and C/N ratio
of soil. Comparing the C. malaccensis community and the invasive plate edge, soil carbon stock increased by 8.73% and 24.
37% , respectively, while nitrogen stock increased by 10.22% and 17.87%, respectively, because the invasion of S.
alterniflora resulted in a significant change of soil particle composition from wetland plant community structure, nutrient
cycling and high siltation. With respect to the invasion of S. alterniflora in Yancheng ( Jiangsu Province) , Yangtze Estuary,
and Hangzhou Bay wetlands, the carbon nitrogen content of soil could show more significant changes by the invasion of S.
alterniflora on C. malaccensis in Min River estuary, and the S. alterniflora invasion could change the sources of terrestrial

and marine organic matter in the soil, autogenously enhancing soil nutrients in wetlands, too.

Key Words: Spartina alterniflora invasion; Cyperus malaccensis; carbon content; nitrogen content; Min River estuary
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Fig.2 Comparison of physical and chemical properties of different soils in the process of Spartina alterniflora invasion
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Fig.3 Variations of nitrate nitrogen and ammonium nitrogen contents in different wetland soils in the process of Spartina

alterniflora invasion

IS8 ¥
PNy o
Total carbon content/(g/kg) Total nitrogen content/(g/kg)
12 14 16 18 20 22 24 26 28 1.4 1.6 1.8 2.0 2.2 2.4 2.6
0 T T T T T T T T 0 T T T T T T
——A— —
-3 L -3 +
—— ——
-6 + -6 +
= M
SR L —a—A - L
E 12 B 12
2 -15 | —a—C -15
a —— —
w I8 -18 F
Iz —h———— ———
IS 21 L -21 +
— —
24 L 24
-27 L / f / =27 + / { [
—————— A
30 L 30 L

B4 HEREXEAEIERLIREESBRNMEASETL

Fig.4 Variations of total carbon and total nitrogen contents in different wetland soils in the process of Spartina alterniflora invasion

http ; //www.ecologica.cn



6 A

2
He

Eild 36 &

2.3 ARG IR AU T A Y LR

5K, 0—6 cm Fl 15—30 em )2 MBI A M AR K C>B>A(P<0.01) , MITE 6—15 cm 1)22,
SHEMIR AR ZE AR (P>0.05) (B S) , LB B ALK R AL B 2 002 T 5 AR 1R A, i A58 [F] £ )2
BB UG R S B AR (P<0.01) . FUERTT T, ALK SR R AR B B - 98 A fi it o 52 W 00 38 fn 3
HAEAE AR ARIHGE ARG 7051 19 (646.87+62.53) (739.91+96.91) g/m* 1 (804.52+£174.98) g/m’, 5
MNZIBGAARTIAR L, BAEKEAAR G W fcht it 43 33N T 8.73% M1 24.37% ., 5 Z A0, AR AR BB+
MR R R ORI N E S HAEE AR A RILE ARG 5300 (68.72£5.40) | (73.49+7.81) g/m’* il
(81.00+£14.60) ¢/m*, HARNGFAARFIH L, B ALK T ARG B9 RS = 533380 T 10.22% F117.87% (A
5).

C 1A 8B
105 10 -
90 L g
& NE
E 75t )
o0 —
f=]
= X 6k
X 60 | I =
< %.x:
=Y 2
&3 ® 2
2 45 + =l 4 -
O
g &
£ 3L £
Q s L
15+
0 0

YR JZ Depth/cm

5 ERRREANGEEREPIEREMEETL

Fig.5 Variations of carbon and nitrogen stocks in different wetland soils in the process of Spartina alterniflora invasion alterniflora invasion
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Table 1 Effects of S. alterniflora invasion on soil carbon and nitrogen contents in wetlands previously dominated by different plant species
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0.36—8.93(1.70) (5a)
0.36—8.93(1.70) (12a)
0.82—11.33(2.49) (23a)
KA TOC 5.57 2.40 - - TRl [34]
BoH 5 Soc 6.46—6.78 4.33—4.48 0.69—0.77 0.39—0.5 T = W T R [35]
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BBE , Bl T IR AE ARG, E T A A S R S A N, X — 25 R IE SRS Y AR AR S
SRS 4 pH BB FRAE AP R & R NHG-N & AR I o 25 SR IEarwn & (B 2, 81 3) o X NO3-N Tfif
oL HE RS SRR AR R B EIEAE (P <0.05) , T 500k &5 2 5 fA 6 (P<0.05) (F£2), X
A RER BB B ALK [ B A0SR (2 IME S B R TOR 4 R A — A e, ARG TR E LI
L RN SR TE — R LN T IR ALER I R T A5 IR, i AL R B R B
BT HERs A/ F AR AT , (EAS AS S00 3 B SR IR IRI RS, 3 — 25 SR B 5 AR A5 Y T AE K B AR 1T S 3%
S A S RIS A

F2 NH;-N.NO;-N.TN #1 TC § 25 HEEL ERBEMNHEXX R
Table 2 Correlations between NH;-N (NO3-N or TN or TC) contents and soil physical and chemical properties

HE S e

febr Kk Bk ki . HAEH WA BA R BRA
Index el Clay Silt Sand Bulle - Electrical v N NosN N TC  C/N natio
density  conductivity
pH 1 B-0.149 P-0.186  P0.176  P0.132 P-0.177  B-0.131  B-0.175 B-0412* B-0.347 P-0.164
kL Clay 2008 1 B0.885 ** B-0.963 **  50.158 Bo.053  B-0.512*  B0.453* B-0.195  ®-0.151  ®-0.071
Bk Silt A-0.170  f0.8147 1 5-0.978**  50.031 50.113  B-0.440*  P0.396  %0.003 50.025 50.036
B H; Sand 40.663 " %0379  %0.358 1 50,086  -0.094  P0.485* P-0.435* P0.084 50,05 50,008
258 Bulk density %0.013  2-0.176  *-0.107  %0.101 1 5-0.608 ** B-0.094 ®-0.38 P-0.199  5-0.217 PB-0.21
HL % Electrical conductivity A-0.591"* %0012 %0263 *-0.347 *-0.314 1 B-0.055 %034 P0.19 50222 %0.208
XA NHEN %0.460% 10130 "0.000  %0.382  4-0.068  *-0.320 1 B-0.137  "0.365 Bo.166  B-0.144
EAE NO3-N 20.064  *0.107 %0.116 - 20.367  *-0.080  4-0.348  *0.147 1 %0.072 50.114  Po.14
SATN 0.000  %0.147  A-0.014 *-0.023 *-0.227 20.173  4-0.140 %0.079 1 B0.921 = Pp.555**
St TC 20.173 40263 4-0.109  40.050  *-0.101  *-0.028  *-0.111 20.041  f0.862%F 1 50.833 **
WA C/N ratio %0376 %0.261  -0.197  f0.167  0.206  *-0.385  %0.015 A-0.061 *-0.033 Y4177 1

P*<0.05;P " *<0.01; % L4 A B 3 HIF R ABHIHMARE
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HACKFLEA A KNS AR ) st s AbRe 1 el e S b, e A iR AT S AN . EAEKRE
PR R RS R R — M 1—3 m, HARTE 1 em VL b ARRKIE, HEMA THT 30 em WHLZHN A B ATR
ik 50—100 em' ™' — 5T}, BAEK EA AR GB A o ) - HER AR ML A A s 50—y I, K
NARAE S IIF 5 DX e DA AR B0 (G TR, DREAAE T L A HLT AR R, A 10 45 % S 5 I o 0 e ) P 5
T, HACK R ZARE PR RGA B 3 em/a, FLXAMRFIMCE T HHEG MU ARIR, 3 C/N HL&w 8
FHFH507E LT B DR R 05 | REDRAE ) i T S 4P 4 R, H O/N B fEfE T 12, i K Pk s 5 &
FB L, C/N Hal A T 6—9 ) ARWFGE P, BAEKE AR  ARH G ARG IRH 30 C/N L5118
(10.24+0.62) . (9.94+0.30) F1(9.51+0.29) , #/NF 12, UL EHBFFREHL A DL £ B0k AR A, (HMNE 4
KEEANRISERTF ,C/N W ARTT ) 2B X — i s A — 8 R 1 B B AR K B AR I 7 U
TREDTRR Y B VR A JE A HLT B L], 2% 1m0, Bl B AR K B AR B ] 9 A 4, B AR K R R A LT
( EVEA ML) A EL R S B8 a3 i iR VA ML AG L B DU S PR AR 3, X — WP 9 45 SR IR 4 S bt 73 ) X
VLI ERIR B AE K B AR (I GE 45 AW A, RIS A AFBIR A ZE 4, SR VR F B A8 K 5 (408 4 49845 B3
TR (R 1) o I, BARK R SR IR FR AR T ) [ B R AR T R TR oA BT Y ok T LA
15 AR5 1 1SR 1) B R RS o (PR LA ML RIFR A RE 13558 ) o ABFR N BARKR AR S8 57
A3 E VRN DR AR 9 S B DR S i A 0 AR BE R R T AR AN KT A S EERL A

B ACKEAE AN R A A B BeXT - 3 h L 5 5 A AR TE — o S ), OB AR T AN [F] 251 BLAE K R AR T
GUXF A S B S AR AR AR AR U, B i TRV E R A R X B KRR R
Je AT BRI BRA B, e DA T R B AR K RS ) A R B BV 3 2 R S A B A A — X
A J I e B EL R A AORE MR A T 53 2R 1 SR I A IR 45 2R 5 S AR 2R A7 % L 3 A, DA A 6 7R B
FEK AR B 18] 471 %o T80 - 9 20 5 (R R

4 ZHie

(1) B ACKFL AR b2 PRI 380 NOS-N & (HA ARSI 7 - 5809 NH,-N & &, X 5 H ARG S350
by SRR 20 AN kA 2 AR A TR E T SRR A E RS AR AE T, OT AT B TS A AR R B R AT G

(2) BAEKR BRI AR IS 3 TC TN S A K C/N H A3 28 AR AE 2 b — 300, AR BRI I 1
TR A S A C/N LA A A U i, a3k 2 O ) VI PR AR IR I AR R IR S A IR PR L) R
PR VAVEFH 51 762 %) - S s 20 1 45 8 3 el AR A O,

(3) FEJ YT 1T AR B A AR 3 24 00 b, - 498 e 2R 7 2k 119 52 A AF G T VL9 R 30 A VT T DL R V5 0
PR M) A BB Oy J8 ) LB AR K R AR A R A AR 1 38 v o 5 RV 5 AT ML P A DR LU A1), (75 AR S T 1l -
HEFRAT H RAERE

B ; 70 HY AP RAT S R A5 20 AR I R S MR 2R B IR Ao | SO AR R 2R B S B, 7R RO IR
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