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Abstract; During 2016—2017, two typical plant litters ( Spartina alterniflora (SA) and Cyperus malaccensis (CM) ) in
ecotone formed by SA invasion in Northwest Shanyutan of the Min River Estuary were studied. Furthermore, the effects of
siltation by SA invasion on decomposition of and sulfur (S) release from different litters were determined by in situ
decomposition experiment, which included three one-off siltation treatments [ no siltation treatment (0 cm/a, S;), current

siltation treatment (5 em/a, S,), and strong siltation treatment ( 10 em/a, S, )]. The results showed that the
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decomposition rate of SA and CM litters significantly decreased with increase in siltation depth. Compared with that in the S
treatment, the decomposition rate in the S, and S, treatments decreased by 49.09% (SA) and 35.14% (CM), and
56.36% (SA) and 44.59% (CM) , respectively. The content of TS in SA and CM litters generally increased with increase
in siltation depth, but the values in CM litter increased by a large margin. The net release of S in SA and CM litters in
different siltation treatments was observed throughout the decomposition process and the release amount generally decreased
with increase in siltation depth. However, in the same siltation treatment, S release from SA was significantly higher than
that from CM. The differences in decomposition rate and S release amount of the two litters in different siltation treatments
depended not only on the sediment EC in decomposing environments, but also on the dry mass remaining, initial substrate
quality (C/N and C/S), and variations in substrate quality caused by the alteration of nutrient conditions. We found that
both the decomposition rate and S release from the two litters decreased with increase in siltation depth, but with the same

siltation treatment, the decomposition rate and S release from CM were higher than those of SA.
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Table 1 Substrate quality of the two litters

BRARI Y TC &8/ % TN &/ (mg/g) TS &4/ (mg/g)

C/N C/8
Litter types Total carbon contents  Total nitrogen contents  Total sulfur contents
SA 421.01+0.22a 6.09+0.23a 2.81+0.10a 69.22+2.65a 150.01+3.11a
CM 396.36+1.60b 10.75+0.19b 2.54+0.32a 36.87+0.50b 157.31£19.04a

[RIB A ) B e R B [ 7 p<0.05 K 2257 3. SA: HAE KB Spartina alterniflora; CM: JEM-¥T 2, Cyperus malaccensis
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Fig.2 Variations of dry mass remaining of litters in different siltation treatments
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Table 2 Linear equations and parameters between the natural logarithm (y) of mass remaining and decomposition days (x) in different

siltation treatments

ke I L 1
S R o L ’
SA So y= -0.0055x—0.0819 0.0055 0.97 < 0.01 1.36

S y= —0.0028x—0.1711 0.0028 0.85 < 0.01 2.70

S0 y= —0.0024x—0.1757 0.0024 0.90 < 0.01 3.18

CM So y= —0.0074x-0.2762 0.0074 0.96 < 0.01 1.01

Ss y= —0.0048x—0.4821 0.0048 0.84 < 0.01 1.38

Sio y= —0.0041x-0.5329 0.0041 0.75 < 0.01 1.54

Sp: JC PR FLaE B AL B No siltation treatment ; Ss: 24 Hi R B GE BE Ab FR , Current siltation treatment; S : A Sk A FH 18 kb BR , Strong

siltation treatment
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Fig.3 Variations of TC (a) and TS (b) contents in litters in different siltation treatments
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Fig.4 Variations of sulfur accumulation index ( SAI) of litters in different siltation treatments
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FOIRFZE e BT, R0 A 184 fin o) O S 0 ) e A 0 A 2 0 o ) A ) i Y L — BT, B K A Y
BN, KA P SR T R XA X A A T P A I I AR AR AR ) A R S AN TR
T B 1 5l B IR B P (2900 25—35°C) 7 TR T vm T 2ok it v £k A 0 e o sl R A e fe T 9 11
REARR U] 23 U B SR AR ) i 5 ARBIF g v RV PR R A 1 % B 5 5 5 /K i (b T ) 22 ) A AR DG P 25 R I
L HHAEREAR B 5 Sk el iR 5 OAHDC (3R 3) |, UL & WA RRER BE 0 3E A0, 5 7K S22 R0 IR 6 T B AR 43 if 1
BT — M BIHIE A T3 S R 28 4 FEL 2 v i AH G5 ST UE S, RIVRE 25 TR B2 140, 75 /K 2 Bl 2 35, b
TR Z FEAIG, TSR R 5 B 3, SRS AR AR B 2 5 pH SR 2 5 IEAH G (S, A FEF 2 i IEASG) H
FLXF AN [P AR B T B3 A 40 A 1) 52 1) W BB AN R, T DR 55 AN ] DR B B DL RR A 9 pHL AR IR 38/ (A T
6.3—6.5 Z[0]) HAFEE i E 254 X (P>0.05) (£ 3)

NIRRT R o g A A 8 e 1) AR A AN AN R o A b 1) R B2 A DR - G, 1T L ] g 5 R A4
AR B (R 6 J5 0 I it A R AR S B 35 00 A5 A e X R AR BE I I i s M AT 56, BT C/N T B fl R
WXt 3543 T SRR, B0H 8 B kS S ORI T 43 A R A AR AR, C/N MR SR AR R R 2 18 | 0 2
P ARG RS R VAR B R AR R AR AR AR 4R C/N MR (35 1) (HAE S0 18], B A8 K SR IR Y ¢/
NAES, 5 S, UAK S, 5 S, ZMIAFTEN: 35 25 57 (P<0.01) , H. S5 S A3 FER AR C/N B KT S, (E 5a) ,
FH B 5 VAR B2 R 35N B AR BOBRAR Y C/N B IR EA T C/N B 3G o] X A4 o0 it = Az — o I R/ E
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Table 3 Correlations between litter mass remaining and other variables in different siltation enhance treatments
FRiRH AR B L 5% EC/(mS/cm) K/ % Mg/ C
Litter types Siltation treatments  Electrical conductivity pH Moisture content Ground temperature “N
SA So -0.636"" 0.265 -0.014 -0.21 0.858 "
Ss -0.655"" 0.029 -0.103 0.054 0.590 **
Sio -0.737"" 0.124 -0.172 -0.021 0.582""
CcM So -0.568 ** 0.37 -0.022 -0.354 0.792**
Ss -0.522"" 0.373 -0.003 -0.251 0.942"*
Sio -0.628 " 0.397 " -0.054 -0.279 0.879 "

* N P<0.05; *#* & P<0.01.

R4 AERTFBETREZXBE(y) SEEZWEF(EC, x) MEHE

Table 4 Regression equations between litter mass loss rate (y) and main influencing factors ( EC, x) in different siltation treatments

Gl DR GIEpa @ .
Litter types Siltation treatments Regression equations
SA Sy ¥ =79.659-17.295 x 0.379 P<0.0001
Ss y =89.753-14.756 x 0.407 P<0.0002
Sio y =96.172-15.945 x 0.525 P<0.0001
CM Sy y =65.703-16.675 x 0.295 P<0.002
Ss y =69.611-15.171 x 0.244 P<0.004
Sio y =77.219-17.429 x 0.371 P<0.0001
x5 AEIRFEETHIRERFILE
Table 5 Comparison of environmental variables in different siltation treatments
" HL % EC ;
YA i 3
HRIRIETY mi&i&‘ Electrical IR/ % —
. Siltation .. . Ground pH C/N C/8
Litter types conductivity/ Moisture content
treatments temperature/ “C
(mS/cm)
SO 1.87+1.02A 55.87+9.39A 26.66+7.66A 6.48+0.56A 43.03+21.45A 122.76+27.56A
SA S5 2.23+0.93A 58.66+9.42A 22.31+£7.32B 6.50+0.52A 59.60+22.74B 207.31+82.84B
S10 2.33+0.93A 58.71+8.72A 20.76+7.17B 6.49+0.53A 59.32+16.36B 192.55+76.24B
SO 1.89+1.02A 56.27+9.25A 26.82+7.10A 6.45+0.62A 25.50+6.55C 114.35+29.00AC
CM S5 2.25+0.93A 58.83+8.88A 22.27+7.44B 6.36+£0.54A 26.00+10.16C 144.79+63.54AC
S10 2.35+0.92A 59.55+8.57A 20.73+7.21B 6.48+0.58A 27.74+£11.39C 128.89+75.43AC
[FIZIA [l B R BRI 4E P < 0.05 3¢ P < 0.01 AP |- 225 18 kil
120 -~ 360 70 -~ 300
—o— SA-Sy 300 b —o— SA-Sy
100 L —0o— SA-Ss 224 T 60 | A —o— SA-Ss 224 | 240
—A— SA-S) 1240 —a—SA-S; I R
S0 - g 4180
80 /xgw_ 4180
N
X A {120 40 -
Z 60 - N g v Z —a_ 1120,
© ] 60 © Ty L — N o 2
N
g -+ 60
40 + 10
20 |
4-60 40
20 10 L
’-ﬁ 4-120 1260
-180 0

0 1530 62 94 123153184217245276306334375 0 1530 62 94123 153184217245276306334 375
43+ W] Decomposition time/d

B5 AERREETRME C/N LI C/S bR

Fig.5 Variations of C/N and C/S ratios in litters in different siltation treatments
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52K T 2GR C/N FE S, (S5l S A BE N A 3T (K] 5b) EAFFER E 2R (P>0.05) (£ 5),
RTBE 5 VAR5 B A 3G, BR AR R A C/N 2 T30 3 R R SR B N AR AR i AN A B 2 R R,
AR T AR ABSR BT B ALK BB A1) 23 i A8 34 /N TR S 2 3R A (3R 2) |, 3X 5 B AEOK B8 AR 5
BN 2 R A A AR A 0 HAR IR /N SR FA 3 24 H 3 2 [ AR FE Al i 3% 22 56 55 (P<0.01)
(EI5FRS) . Fahb, PRh R A o fif 5 1) AR Al v] B -5 IR FRE F 5 800 35 43 2% P o002 TG 28 356 I I 1Y)
A G, T ST 2R, N0 M O ARG o v 38 e 1/ 2 2 s ] H2e AT ) ok 100+ 832 4 o e R 1A 7, An el AR o
PR JE KA 22 R AE X B3 A4 TS 114 400 B SIE A P ik 2 B 4k 5 ] R B35 P A MR 53 43 38 ke 41l ol A 4 s K 7R
TR Sh I S AT R, AN A RGER N A R SRR C/N Z [RIAFE7E— 5 22 57 (R BAE KB S,
PR S, S KbHH R B EZEF P<0.05(%K 5) , MiZZE 5 5IRFE T80 35 b 1 35 53 500 SRR 11
C/N B Y 0 T S, U RGBT A SR A T 2 LT B DA JE L /K 3R 58 B 77 JB0R Hh 3145 352 43, Fh B fili
PRZALHL T IR ERIR Y C/N AN SRS, IR B W W RRAR (/&1 5) , T 230 S, b B FR AR 1 20 il S b
MM S FN S JAFRBREE T 88, J3 b, FlE AR BR EE A 3G N, DTUAR P 38 SRS 2 | IF S Bk D i T P AR, 3
75 S0P T 832 AR 119 73 i TR AH G 1 S, b 38 B I AR
3.2 AR B AR AR B e B LR A5 MR

AR, B T ALK AR B IR B RGP FP AR AR TE S i R P ) TS A i AR Rk
B TR 5 AN [ RGBT SR AR 0 488 2 DA SR R S B0 o il A5 3R 4 AR AR 45 C/S B 6, TR
AT AN VR FER B T AR 9 TS & A b I Ao e —20 I S5 MR 1 C/S 2AH ARk (Fl 3 A
5) o MSEATHT R AN EIVRFGREE T AR 1) TS & 558 % C/S Z IR R 3% A E (P<0.01) (%
6) . FEALNE RN HTIE—2 R, C/S FIEE B RS AN [V FGR BT AR ad A b TS & i i A b B &

S (7)) , MHSEWFIE AT RN IELEE 5, AN Sun S5 128 5 A8 A58 76 43 I 5 8] L1 MERSE ( Suaeda salsa)

=YL J5/IN F5 ( Deyeusia angustifolia ) 5% 1A 53 R B ¥ BT, SR AR (05 & 8L 5 C/S #4241 3% 74
SEPNIT I AN ORI R A K B AR T SRR TS SRS C/N I B R e R (R
6) , Mi5% RN 5 C/N B0 W AR (P<0.01) (£3), FItk, C/N 3255 52 i 5% B3 =R ) J R sk A ()
TS F i, AHFFTIR LR AR EGRE R IR A TS & 78 4 301 1) 2 H B0 B Bk v, i 3 28 57
AP o3 i PR BE TR CAn K I RE TR ) AR 3R A LR VE A G, R AR SRR I RN i EE
( Deyeuxia angustifolia ) 5% T IR BH | 2% 1A P it 15 2t 199 BH I8 9 0 32 B8 1 G A= 0 b8 K b i %) [ A
FHU . Sun 25 X6 BT 11 350 00 0 b B 7 M 40 Ak A 0T 9 38 e T, R e il R PR R B A B Bt T R R
T A= %o g AR RO R ) R AT 52 ARIIF ST e I, VAR B 8 b it 9 AR A R TS B AR AR Y
SN B AR K R R B X ] B S AR R IR B AN [RIBRAAR Y TS Bt e AR KRR B 1 ] Al o ek 5% 7
AT, RIER BRI, TS S By . ATIRA Y T 0, A (] YR RRG BT Ja 9 2 SR AR ) 43 R A AR K B R
(FE 2 M 2), b A AR AR 1) TS F i B R R B 38 N i A8 fb A B ALK R B &

ARHFFE IR FE I, AR FRE Y 2 SRR TE St A o 2 R BN R (R 2 B2 A B A i, ELRE R B AR KR A
1= B IR R BE B 3E N, R BRI Y R UG I (B 4) o BRI AN R R G BE T AP AR AR Y i
FOMUERAE 5 AR R (5% B8 R AR a3 — 30 (- 4 FNE 2) . MMk — 2 26 1 R [R] RS0 5 P Fh ik
A B3 BE SR 55 A W Y SAT 2452 I 25 it Sk 2 TEAH G (P<0.05 B P<0.01) , DA A [F] S AR 58 B8 R FR A4 7 it o 72
H T T R A R R LR SR A B A Y, 53 Ah, C/S Fil EC R R M AR IR SAT A5 fb iy B 2R 3R
(F6), ARl A FHARER B R AR R A C/S Fsk B35 TS &3 UM (£ 6) , 1 EC X
5 R YIFOC (R 3) , i EC XA R RIR Y SAT R n] 7= AR [l sg i , H L5 SATL 78 S AL R il A 7eil i &
TR (P<0.01) (£ 6) , AHFFTIRFEEA | AH R IAFR DR B T 40 31 2 5% A 1) B R i R AR B2 T LA K
B3 A] B 4 R AI R IE C/N HE (36 1) AR B P AR C/N A (£ 5) . BRI ¢/
N L AT S SOR R BRR BE T 0 3 SRR B 40 i o3 8 T ELAR K B (3R 2) , Iz W B A 1) it 72 43 T st i A
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TR BRI TRR B (6 6) , HU B0 I PR T RERCI 75 T TR K R
F 6 AEIRFEETRAE TS @2 SAI 5REEFE#9HE X%
Table 6 Correlations between TS contents (or SAI) and variables in different siltation treatments
e WEERE L REE b e ki s
Litter types Siltation Parameters Méss_ s N conductivity/ pH Moisture Ground
treatments remaining (mS/cm) content temperature/ C
SA S, TS -0.642"" -0.680 " -0.568 ** 0.566 " 0.136 0.329 -0.318
SAIL 0.979 ** 0.799 ** 0.599 ** -0.626 " 0.253 0.104 -0.237
Ss TS -0.617"" -0.983 " -0.546 " 0.544 " 0.399 " 0.505"* -0.569 **
SAIL 0.521 " 0.091 -0.391" -0.246 0.337 0.510*" -0.397"
Sio TS -0.545"" -0.951"" -0.516"" 0.560 " 0.242 0.393 " -0.383"
SAIL 0.462 " -0.02 -0.528 " -0.222 0.269 0.351 -0.337
CM Sy TS -0.618"" -0.741"" -0.547"*" 0.055 -0.221 0.242 0.206
SAIL 0.970 ** 0.712"* 0.774"* -0.684 " 0.298 0.065 -0.284
Ss TS -0.783"" -0.928"" -0.473" 0.754 " 0.04 0.252 -0.214
SAIL 0.769 ** 0.309 0.251 -0.187 0.472* 0.34 -0.452"
Sio TS -0.731"" -0.904 " -0.533"" 0.684 " 0.083 0.225 -0.227
SAL 0.597 ** 0.021 -0.059 —-0.154 0.469 * 0.341 -0.607 **

TS: &Hi &k, Total sulfur contents; SAIL; B RFLFEEL, sulfur accumulation index; * A P<0.05; ** i P<0.01

R7T TEARREBETERERSE(y) SEEEF(x)WEEFFE

Table 7 Regression equations between of TS contents (y) and main influencing factors (x) in different siltation treatments

LSS R 1) 5 @ ,
Litter types Siltation treatments Regression equations

SA Sy y =5.839-0.015x, -0.040x, 0.790 0.0000

Ss y =4.890-0.010x, -0.005x;, 0.971 0.012

Sio y =4.064-0.010x, —0.224x, 0.943 0.0001

CM Sy y =6.093-0.021x,-0.212x, 0.597 0.036

Ss y =6.429-0.027x,+0.651x, 0.896 0.003

Sio y =2.493-0.029«x, +0.880x 0.846 0.014

%, :C/S; 2y : I (Ground temperature) 5 x5 : 5% B4 %R ( Mass remaining) ; x,:EC; x5 :pH

25 P RTA  JRAE HALK R AR e p SO TR JRE R A ) B R S B A R SRR
iR HE PR ARG, ELRUAR [T BR B8R B2 T 35, R I 2 B MR ) 0 i R AR R B B B R T AR B, 5 i A
FU AR T A= 58T B A BRGS0 SRR O B3R 7 | L AT 3 o MR e Sf 1 3 e S A B PR A A, DA
T3 M) 814 1 Y A 7 - it 4
IMAEAR KRR b nT AR IR T I 2 R A 70 figk 1) TR

4 #ig

Sy KRR AR FE LS SR TS, HAE K R AR o R S B R P i Y

(1) B EAEK R AR B I BB B2 A 3G 0, B ALK B R I3 R 1) e i A< 44 B I eI, i
ol S M R P 2 B AR it o e T 2R B B B A S 25 5 A ) AR AR OK R ) i i 3T S 32
(2) B B ALK FE AR BN IR BE A8, B AR B AL 25 A o A A2 vh B TC A TS 5 4
R AT SRR B (B 2 R A v — A RS B ]
(3) FAE KBV T 2 FRAAAE S fiff i A vh 25 2 BOA A [R) B2 2 B R, ELBEE AR K B AR S B IR
ARG FERE N, 3 A R O 14 S R AR A, (B [ 9 AR B2 1 R S 2 AR A AR B v T LA OK
(4) AN [RIATHGER B2 T PR B A 73t 1 30 R BRLSR 23 BEJICOM JEE £14) 22 S AN AN 5 20 Al B35 P B EC B DIAR G T
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HAGFE R WIRFEE TR (C/N R C/S) LIS AR S BUR 70 2% 1 BSOS TR 3 ik aod o v 7k A I Jo k) 52 )
AKX,

(5) HAER R AR I8 v S B0 T R 38 3 i e 45 5 17 g R 1 24 B A 1 1 T 3 B i R i 2 34
RERAER s (EURUAH [T 9 B J3E T 7, 3 AR A A o i e R BB B 2 K T AR
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