5538 B 16 W] S &~ £ Eild Vol.38,No.16
2018 4F- 8 A ACTA ECOLOGICA SINICA Aug.,2018

DOI: 10.5846/stxb201707071233

FRoKK, Ihakiim , Fh 30, B, EHTE SR B MR A BT 00 A S AR ) - 3R GO A A AR AE I 2 . AR A5 A5 HR ,2018,38(16) ¢
Chen B B, Sun Z G, Sun W G, Wang W, Wang M M, Hu X Y.Effects of exogenous nitrogen enrichment on the distribution of total sulfur in the plant-soil
system of the newly created marshes in the Yellow River estuary, China.Acta Ecologica Sinica,2018,38(16) :

NEREMANENOFERMEN-TEREW TS
¥ E HY =2 i

okok! INERNT N E OB EE R RS
| AR HEITTE K2 b BRI T T, J I 3T A A B R B R E A SE =, AR 350007

2 B GRS R S H 3R R, RIS H 70803

3EARRE WM SR, MG 264025

4 ARE B TR AR BRI EBE, A 610225

FEE  BEREEO O AUER I 5 o i M A DR W o I 0 4, PS80 (N ) S ARG B 5T T R R AU AR T (NO,
TCEH AN REHA,9.0 gNm 2 a™' ;N2, PEMIA,12.0 gN m 2 a™' ;N3 A HA,18.0 N m™2 2™ ) BERHAEY - TIE RS
EFR(TS) S AFE R 255, S5 R, AMR N S A BT 0 2E TR M 1 38 TS S & i Ak, FEE N A B B, %2
TS FRAMAE AN, e H 22 mEsE, AR AL F YA TR TS SRR > 25 2R 3
SRR . U AU A B A AR R B A A SR A S b 5 bR 2 TR AR SR AL 4 O B HH Rl A [ 3R 43 26
Bl UEAT B A KR B SR 0 A BE B s | ELX R R TR N2 AL TR R R B A I L, B R A B3N, A [l AL T T A -
RGN S SRR RIS B HHE S if R A IR IS T RS S A= R85 R L & N 45 iR, iR NS 2[R
WIS BEATAEART M, SR, AR ET O N F20 A I 00 T, T iR b A - H IR G0 S A= Wi IR s SR AN (H )
ARSI, i HL NS %53 Z A 1] BEIE A — A~ TE RS HL ], 345 A I F 450 AL 1R b A8 e S e

KR A A RS A W b IR 5 T

Effects of exogenous nitrogen enrichment on the distribution of total sulfur in the

plant-soil system of the newly created marshes in the Yellow River estuary, China

CHEN Bingbing', SUN Zhigao" ", SUN Wenguang®, WANG Wei’, WANG Miaomiao*, HU Xingyun'

1 Institute of Geography, Key Laboratory of Humid Subtropical Eco—geographical Process ( Fujian Normal University) , Minisiry of Education, Fujian Normal
University, Fuzhou 350007, China

2 School of Plant, Environment and Soil Science, Louisiana State University, Baton Rouge 70803, US

3 Department of Geography and Planning, Ludong University, Yantai 26025, China

4 Department of Resources and Environment , College of Information and Engineering, Chengdu 610225, China

Abstract: The Suaeda salsa marsh in the high tidal flat of the northern Yellow River estuary was selected as the study site,
and the total sulfur (TS) in the plant-soil system of S. salsa marsh in the newly created marshes in the Yellow River estuary
as affected by different N import treatments (NO, no N import treatment; N1, low N import treatment, 9.0 gN m™ yr';
N2, middle N import treatment, 12.0 gN m~ yr™'; and N3, high N import treatment, 18.0 gN m™ yr™') was investigated

by conducting in situ experiment of N import. Results showed that the TS contents of in different soil layers significantly
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changed with N import treatments. Except for the surface soil layer, the other soil layers showed an increasing trend with an
increase of N import treatments. The TS contents in different organs of S. salsa under different N import treatments generally
followed the order: a leaf > stem > root, indicating that leaves were the key tissues for sulfur (S) accumulation. Although
different N import treatments did not alter the patterns of S accumulation in different organs of S. salsa or the nutrient supply
relationships between aboveground and belowground tissues, the plant could adjust its growth characteristics and nutrient
allocations to adapt different nutrient conditions, and the adaptation was particularly evident in plants in the N2 treatment. S
stock in plant-soil system increased with the increase in N import, but the increment of soil S stock was considerably lower
than that of plant sub-system N supply, indicating that the nutrient supply between N and S was inconsistent. Our findings
revealed that the increase of N loading in the newly created marshes of the Yellow River estuary not only accelerated the S
biological cycling rate in the plant-soil system of S. salsa marshes, but also formed a mechanism of positive feedback

between N and S, which might favor the maintenance and health of the newly created marshes.

Key Words: nitrogen enrichment; accumulation and allocation; tidal marsh; Suaeda salsa; Yellow River estuary
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Fig.1 Seasonal variations ofthe total sulfur (TS) content in different soil layers as affected by different nitrogen import treatments
NO: &5 ALLEE, no N import treatment; N1 fREAALFE, low N import treatment; N2 H &5 AALFE, middle N import treatment; N3 75
A AALFR, high N import treatment. I [|], the same below.
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Fig.2 Seasonal variations of TS content in different parts of Suaeda salsa as affected by different nitrogen import treatments
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Fig.3 Means and coefficient of variation of TS content in different organs of Suaeda salsa by different nitrogen import treatments

CV: A ZHL, coefficient of variation.
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Fig.4  Seasonal variations of sulfur allocation proportions of different parts of Suaeda salsa as affected by different nitrogen
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Fig.5 Accumulation factors of sulfur in different parts of Suaeda salsa as affected by different nitrogen import treatments

AF: T BFUAB, Accumulation factors of sulfur.

®1 FRERBALETEY-LERGHFHEERSE

Table 1 Average sulfur stockand allocation proportions in plant-soil system as affected by different nitrogen import treatments

TP A
A i Aboveground AR MPTRS EH(0—40em) H-EHIER
Ttem Root 2y TS Litter Plantsubsystem Soil (0—40cm) plant-soil system
Stem Leaf

N0/ (g/m?*) 0.096+0.03 0.995+0.38 1.573+0.90 0.716+0.70 3.380+0.75 6. 29 9.67
RBRK CV 0.33 0.38 0.57 0.98 0.22 — —

[
o H:f/ a . 2.8a 29.4a 46.5a 21.2a 34.9b 65.1b 100.0b
Allocation proportion
N1/(g/m?) 0.115+0.05 1.252+0.81 1.857+1.22 0.767+0.88 3.990+1.10 6.31 10.30
LS g0l 0.46 0.65 0.66 1.14 0.27 — —
4 v /9
Ll Lt./ i . 2.9a 31.4a 46.5a 19.2a 38.7b 61.3b 100.0b
Allocation proportion
N2/ (g/m?) 0.118+0.04 1.305+1.11 1.862+1.09 0.798+0.99 4.084+1.20 6.65 10.73
ERRH CV 0.37 0.85 0.59 1.24 0.29 — —
4 0
o H:./ * . 2.9a 32.0a 45.6a 19.5a 38.1b 61.9b 100.0b
Allocation proportion
N3/(g/m?) 0.168+0.13 1.686+0.58 2.421£1.32 1.106+1.18 5.381+1.20 6.81 12.19
RRAELCV/ % 0.79 0.35 0.54 1.07 0.22 — —
Allocation proportion 3.1a 31.3a 45.0a 20.5a 44.1b 55.9b 100.00b

a YIRS S i EE LA b AR AR R P S A LU B, NO: TEEHIALLIE, no N import treatment; N1 fIRASH AALEE, low

e

N import treatment; N2; H 55 ALLH, middle N import treatment; N3 5% AZLH, high N import treatment.
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Fig.6 Seasonal dynamics of the biomasses of different organs of Suaeda salsa as affected by different nitrogen import treatments
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