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Changing nitrogen levels in surface sediments of island wetlands developing to land in

the Yangtze River estuary
ZHANG Xiu-Feng', MEI Xue-Ying’, TONG Chun-Fu’, LU Jian-Jian® (1. Inssitute of Hydrobiology, JiNan University , Guangshou
510632, China; 2. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China ) . Acta Ecologica Sinica,
2006,26(4) : 1116 - 1121
Abstract: The Yangtze River estuary is one of the largest estuaries in the world and is comprised of four main channels (North
Branch, North Passage, North Channel and South Channel) separated by the islands of Chongming, Changxing, Hengsha and
Jiuduansha. These islands have been formed by rapid sedimentation. As sedimentation has progressed, there have been associated
changes in total nitrogen and inorganic nitrogen in the surface sediments. Island wetland is one of the most important part of the
estuary wetland and island sediments are the key “sink” for many nutrients and have a strong purification function, on the one
hand; on the other hand, human activity upstream in the catchment leads to complicated migration and transformation of the
nutrient elements, so, sometimes, the region is the “source” of nutrients. Little previous research has been completed on nitrogen
concentrations in surface sediments of the estuary islands in relation to recent sediment accumulation. This research investigates the
variation in concentrations of nitrogen compounds within sediments in relation to the pattern of recent island sedimentation.
Results show; (1) The most recent sediments, such as on Baimaosha, had a total nitrogen concentration in the surface layer
of only 30 mg/kg. In contrast, the oldest sediments, on the east beach of Chongming island, had a concentration of 470 mg/kg.

(2) The total nitrogen in the surface sediment of Yangtze River estuarine island wetlands decreased gradually with decrease in

altitude , the highest concentrations were in the reed zone, 420 mg/kg, and the lowest were around the low water mark of the beach
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region, with 110 mg/kg. (3) The proportion of the various inorganic nitrogen compounds to total inorganic nitrogen was relatively
stable at all sites. Ammonia contributed the highest proportion at 60% , and nitrite was the lowest, at 17% ~ 19% . Ammonia was
therefore the main form of inorganic nitrogen in the Yangtze River estuarine island wetlands. So, with the development of the
island to land, the content of the total nitrogen and inorganic nitrogen in the surface sediments would increase.

Key words : nitrogen; nutritive salt; Yangtze River estuary; islands; sedimentation

KIBENE EWHFRABRRBUVHRERTIOER - ZI DM S, 2RNRA—Emh, REH. B
S WNEHSEETA RERARBHRYVBHKEREERIHAL, 208 LBY REVHEN DS
RKIOAREZFTABEFFABNERHT O SIS, S SRENRERK,E45EHF 1300 BEHE ;A
BURKIOMX—FEBEVDM S I5IEH,20 #4250 £, FERE E—ANK T, 20 #42 60 ~ 70 44
ER—AXM. 0 FEREH, R EMECF BB (Scrpus triqueter ) 4 £, 90 FE 18, C F 7 % ( Phragmites
australis ) A K, HRT W AN, EEEY . REVTETEER LR TRANBEL, FERKESE . B=
BB ( Scirpus smariqueter )% BTV 1965 FHARE MG EL KR, 8 1993 £, B2 TR LK TE
RILOW, B EXRSEYERY . BRI EHE, REHE, MBI AE =R,
m LB ER AR/ NIRRT R M K EM U LA E U E N T MER ., TR Ak
OB SHRBERE OGRS N P 3 MRS, EARN SRR TATFRTWRR &,

WOVEYREMHERYRMOEEEBUESIC, Wk R R A RE ISR E" , 5 40,7 O 15 20 8 B
AEF HZHAEMEARMANEENER BEEFCRERX—AEREPTREFL BNITBAREL, IIH
PFEFRENEREESKEEARZRIDKEEEEENER Y, MRYEBHEYH TEEHLE, R
M ES R BERMERBMESREENET Y A GEmEERNER SN B4, BERAFY L E
BEXTRBKAREFERL™, BFEE MRKIOBMARYHEFRLRRCTHET KBFE" -, Bt
KILARBEHEHERREARSPRBARYFERBERESTAFENARAMRLRE., AEEXES
MRRKILOZEDIERRFTIBRTREARYTAERENSOAR, VEEFRAA AP URBEK
OB A & RA R EIIKE.
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KIFENK EHEFRKBRY KPS0 2G4 KT AR R —RI HGPHER(E 1), 29
55 LR A ) B, 2R PEIBH E AR N, M B T A 13km, B AT RIAT A L E M E R 301.6km” P E M
E AR 26km’ , BEPEE AR 106 km® , R B A HRFRE M EF B LEVEE LY FURAT Y 334, 0m U E
MERE 115km’, - 5m A ERER 315k, BEHYTERTE HE B-REES EIINEYR SR
VHESEDMEBN 9% UL HPEEMAAYBAARE B RBEENLAEYEN I K, FHEAAR
SHED  RBYVRE T AET -F KLY 37km WA -5m), RS S5 7%5# 2 85 5 X KT8 7 8 B R
bk RV EERSEIBINOMCEN ERTRMG AN, MEEMET L2 XK EAHE, HTmRE,
sk, FEKASE B ERESY AR AR T A TFTWAEREN SEOKEEY R
R AR, 20 e 60 FREABRE, MEEL KE, B 2000 4 -5m EHRLEAVEERN
35.5km™ Y BRIV AR L RESHYER, 206N, kR, BEE L.
1.2 BIRFHE ;
1.2.1 BERBRE 2003F9H15H~21H.10H2H ~5HM20044 7 A 13 BA AT ZAEM K
VPR (FEY) REY AP EHATREIRYHSMRECRERBWE 1 ix). REAH GPS
AL HIDFEREEMERE ., AMEAURE~S cm BHERRETRY B H 3 M EITHEMS BARTEH
MEBZBBRET, RANSEES M SN 3 BHERRENRERERESZE—0, RS & RFEKETRF
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Fig.1 Sample zone location of islands surface sediment in Yangtze River estuary wetlands
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Table 1 Samples location and the general situation

RFE X I B o KX R LRV
Sample zone Samples General situation Sample zone Samples General situation
B8 ¥ A Baimaosha A Al, A2, A3 Dt:# Bare beach FLEY D Jiuduansha D DI, D2 J&# Bare beach
fAi8Y B Biandansha B Bl, B2 H# Bare beach D3, D4, DS ¥ =H # B Scirpus xmariqueter
B3, B4 % =B M E Scirpus xmariqueteré.' D6, D7, D8 %% Reed
A E f
BS, B6 P2 Reed WA E Bast beach of ) p) B3 Bare beach
Chongming island E
fd ¥ C Zhongyangsha C  Cl, C2 e Bare beach E4, ES, E6 ¥ =12 B B Scirpus xmariqueter
C3, C4, C5 ¥ =M M B Scirpus xmariqueter E7, E8, E9 7% Reed

C6, C7, C8 7% Reed

1.2.2 HRENE UVEYXARHSEBR-BERE LN E; THLE (BH) R MgO-Devarda £ & 75 18 1% 1
T ARNTEMERERME KR, ZEHHERTRYTIASBERARNTHOLTE.

1.2.3 RN rE RASEREENTEFREIOSE DR MR AT IR RE=M
MEEBRE LA TFARAENBRNESL) XENHAYAEBRLTEBENTAAE., RELEXH
STATISTICA6.0 #47 o

2 #R54MH

2.1 VE=E

2.1.1 28 HlY RHEY NWBUHNERRBEEZEVMNEBRED TARKNEE N R, EREM AT IE
P HRRIRYLESBUERETH(E 2), LEXFTRBHSBUN RREARY2E S8R, 08
WY, 2B EEREIUN 30 myke, MHEESHISVNHAT , RENRYLESEZHAR, WA FHAIRNBNZE
B R P IE Hh & WA B IK 470 meg/kg, FHTV K 15 B2 AERR AT PR LR MR BDRERZRRY
EASERZHAAMK ARANPARBEY N, XEASEYHEREREET SRS, ERZHNRY HFHE
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WEAHEL, 2R FTBESHEM, FBRTLEL BESESDNBBNERRE, AREZARD LA
BEBAHS, MAERFHBNOFVNRBIHY SRS B G B VYN, TR T BN A = H R M
MBRAHS(R2),

%2 FREBISHHRBRARDESHTESTER
Table 2 Result of ANOVA of total nitrogen in surface sediment of different islands

W] {5 X 15] 95%
(DMK site (H& site .iﬁﬁﬁ Mean R MR E_%j(ql 95% confidence Interval
Difference (I-J) Std. Error Sig. T RR N
Lower Bound Upper Bound
A 8 ¥ Baimaosha K48 Biandansha -0.021800* 0.010057 0.046 -0.04312 - 0.00048
JLEEYD Jiuduansha -0.023125* 0.009323 0.025 - 0.04289 - 0.00336
$ UM Chongming Dongtan -0.043750" 0.010518 0.001 - 0.06605 -0.02145
J 48 Biandansha Fi 87 ¥ Baimaosha 0.021800°  0.010057 0.046 0.00048 0.04312
JLE Y Jiuduansha -0.001325 0.007851 0.868 ~0.01797 0.01532
$#BAKR M Chongming Dongtan - 0.021950" 0.009238 0.030 -0.04153 - 0.00237
JLEEY Jiuduansha Fi 8 ¥ Baimaosha 0.023125* 0.009323 0.025 0.00336 0.04289
Y Biandansha 0.001325 0.007851 0.868 -0.01532 0.01797
2K M Chongming Dongtan - 0.020625* 0.008433 0.026 - 0.03850 -0.00275
H B AR M Chongming Dongtan H 25 ¥ Baimaosha 0.043750" 0.010518 0.001 0.02145 0.06605
MY Biandanshs 0.021950* 0.009238 0.030 0.00237 0.04153
JLEE ¥ Jiuduansha 0.020625" 0.008433 0.026 0.00275 0.03850

* 2 G B 4=0.05 The mean difference is significant at the 0,05 level

2.1.2 XA LEAFEEZFHEGIIEDHIE ®3 BEDHBRREAROINALR
ﬁﬁ,lﬁﬁrﬂfiﬁﬂﬁqﬂ ,ﬁ%%ﬁfﬂ%%ﬂﬁ@ﬁﬂz& Table 3 Inorganic N in the surface sediment in different islands of
RABH(RS). RENMMNGIEDW HRBIH o= (1;“;“5) —
PEAES R, MEHY, KR EFRN 5.451mg/ 3 ¥ Baimaosha 1.429 1.2386 2.7236 5.451
kg, B & & 1.429mg/kg, FHBEEE 1.286mg/kg, MIBEH  MI2Y Biandansha  4.498 2.667 1.093 8.258
RISV HERES , EEARY XA S B R E FLE& P Jiuduansha 6.371 2.99 1.787 11.154
THE, W LB VIS LA & B35 11, 154mg/ke, i G R A4 R £k 02 B 4 6.371mg/kg.2.996mg/kg, 73 Hll &
B Y 2.0,4.5 f5H0 2.3 ff. XRLEMITHEHERA B,

2.2 HERE

2.2.1 28 KINSBYHERZERIRAYLAEERENH (B )RR E—ERMERE, BN EFRA,
290~ 680 mg/keg, 1 420 mg/kg; ¥ = HE B E H IR Z 80 ~ 510 mg/kg, T3 310 mg/kg; e HERAK, Ky 40 ~

006 - B3 ¥ Mean
0.08 - oos L I i+ REE Mean £SE
007 | B ¥ Mean 441
T F5 + #¥EE Mean £SE 0.04 L
006 ;{ '
&£ 005 |- & 003 |
& 004 | ®
® « 0.02
& 003 - .
002 | 001 | '
0.01 - 0 | | .
0 ) bt 3 EEW
By h&&» Bare beach Reed zone
Baimaosha Jiuduansha =
WM
ot ﬁ“ﬂim Scirpus xmariqueter
Biandansha Chongming Dongtan
M2 FARASETHERILEAY2ENEL EH3 XRISEEAMBEEMSA

Fig.2 Change of total nitrogen in surface sediment of different islands Fig.3 Total nitrogen of different altitudes in surface sediment of the wetland
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230 mg/kg, 3 110 mg/kg, HHZEMEBR K, H-BEREHFNABHRBEARY T 2B SR AR
B3~ 4 4%, ANGTUEERIOSEDHEBHERAFYLAMRERSHREAMRHER AT, BEZRK
WEHBRAKS, HE SDRBERTUEN FFRENFYPLASEZRFYRBEGER .

2.2.2 THE MAKIOBBEYHENMEERXBERAYINANETR(RSTUEL, ERET, TIA
MEBRAAERK, H P 9.597mg/kg, ¥ S M BB 11.222 mg/kg, 2 10.235 mg/ke; RE, FE KT
VAR AN, FEREREENRYFENAMLAANEE BEESTNATBAZER HFE
EEE EXNEANTEFRERR, 559% ~60% , MBS BIRZ, 521% ~24%; TIHMERMK, 5 17% ~
19%, NEEAFEYPEESIINEANSEINFEANER > HRERA > THRER

$4 TEAMBRENFRULAFTESHER
Table 4 Result of ANOVA of Total nitrogen in surface sediment of different altitudes

95% ] {5 X JH]
Mean T AEiR ES 95% confidence Interval
(1) Y. Site (DA Site Dji?rfei (1) sz]: .&Emr Sigj.(ql TR R

Lower Bound  Upper Bound

:‘;’fbmh WM Scirpus xmariqueter zone -0.020133" 0.005074 0.000 - 0.03050 -0.00977
P ¥ Reed zone -0.030788" 0.004947 0.000 - 0.04089 - 0.02069

X3 Y- Yt ¥ Bare beach 0.020133"* 0.005074 0.000 0.00977 0.03050
;_ci%us xmariqueter zone 7 ¥ Reed zone - 0.010655" 0.005178 0.048 -0.02123 - 0.00008
Reed mone Yt Bare beach ° 0.030788" 0.004947 0.000 0.02069 0.04089
¥ = AR MBI Scirpus xmariqueter zone 0.010655" 0.005178 0.048 0.00008 0.02123

* The mean difference is significant at the 0,05 level

x5 EWERENRDETNASE
Table 5 Inorganic N in the surface sediment in different altitude of Yangtze River estuary wetland (mg/kg)

X ¥, Zone W B Item NO; NO; NH,}
Ytk Bare beach 14 Average 2.237 1.691 5.669
RMESE SD 1.112 0.552 1.288
o5 FEH1 2 H ) Proportion to inorganic N 23% 18% 59%
Y =B Scirpus xmariqueter ¥ Average 2.392 2,092 6.738
tRHEE SD 1.938 0.825 2.080
5 LWL te ) Proportion to inorganic N 21% 19% 60%
7% Reed - H Average 2.476 1.951 5.808
PR¥EE SD 1.372 1.303 1.324
15 AL & H 4 Proportion to inorganic N 24% 17% 599%
3 itig

MREW LELZEAMPNZIEDH, FRERK, HREIRYLATREEEIEDNKERRE, &
BAXAR ARBURYLASEEN AR, LEEREFRIO BISUWRMER A RATRY, £ 7
FHE MU RY WEBY LB ERTE MR, R ITRY R, R E-F KGR R - A
T ERRYER g 5 P M UTAR 4 e B UK 68 BRSO D RO B0 4 R K BE VTR oML, B o M 0 A AR D R
B R, M B A, WA KSR I, Tk R, AUE RS EBAYT . A KID B
UWERREIRTEDIK, AEERIABHER - RFIRPHEBOEEERE ATEBEERBER
REERE, B EBENTAE T HEZLHE I PEH P LRNRBH P HRORL OB HE =%
WE RS REPIREA P . EHAR S SRR AR E MR YRR B T BB B TR
FERKERRITIRYSEN S B&=ERAEm " 1084 K38 B R K R0 & 9 R LA A
HEERFTHERTR, T EHREGEA TR, A TR KRR RS ARTRY hoERE, i
BHRAEYBIFEATRY A AR, AN ERORRZELAAYESR, BETX Im, BEREE
FRZEHE AR, BREX LR ROAVARREE LA TI RN T RO AVLR SR MR
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PHRMERESHENASREDEE" ., B, SI5UMERREIE S, BRGNS, AW BR R4 1 Z #
EEEHETRREN, ZRIFYLESEZSAE,

4 Hig :
RILO S5 W BB RSB AR THHNAL Y, REARYAEHLNSBE, ME 3
HFENEBRHZARE, REVRYLASEN HEIRT AERRNEEE S HERBBRE S LR
EE L CRBRUUHYRERL I BZ LI FAMEESEDMBBERRE, EXERBEY LB KA
B BERESINASESENERBINAN LA BE, ERRE, TR RE,
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