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Effects of Simulated Wetland Water Change on the Decomposition and Nitrogen

Dynamics of Calamagrostis angustifolia Litter
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(1. Yantai Institute of Coastal Zone Research for Sustainable Development, Chinese Academy of Sciences, Yantai 264003, China; 2. Northeast
Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun 130012, China)

Abstract: From May 2005 to September 2006, the potential effects of wetland water change on the decomposition and nitrogen (N) dynamics of
the typical meadow Calamagrostis angustifolia (TMC) and marsh meadow C. angustifolia (MMC) litters were studied by litterbag technique in
the typical depressional wetland in the Sanjiang Plain. In this study, the natural water gradient in the depressional wetland was applied to
simulate the changes of wetland water conditions, and six decomposition sub-zones were laid in turn in the six communities; Carex
pseudocuraica (PF), Carex lasiocarpa (MG), Carex meyeriana ( WL), Marsh meadow C. angustifolia (XI1), Typical meadow C.
angustifolia (XD, and Island forest (DZL), along the water gradient. The results show that water condition has significant effects on the
decomposition of litters. If the hydrous environment is formed in C. angustifolia wetland due to the change of precipitation pattern in the
future, the litter weightless rates of TMC and MMC will increase 4.33%-16.76% and 24.84%-53.97%, the decomposition rates will
increase 10.51%-32.73% and 77.85%-93.92%, and the 95% decomposition time will decrease 0.72-1.85 a and 3.67-4.05 a,
respectively. The changes of N contents and N accumulation indices of TMC and MMC litters are relatively consistent> but the change patterns
in different sub-zones are different. In general, the N in litters in DZL, XI, WL, MG and PF sub-zones show the alternant change
characteristics of release and accumulation, but the release process is predominated. In contrast with that, the N in litters in XII sub-zone show
release at all times. The C/N ratios have important regulation functions to the changes of N in litters in decomposition process. The estimation
results show that the N standing crops of TMC and MMC litters are 12.75 g*m™> and 8.29 g*m™”, and the N annual returning amounts are
larger than 1.95 g*(m’*a) ™" and 2.25 g*(m’*a)™", respectively. The studies of affecting factors indicate that temperature has promotion
effects on the relative decomposition rates of litters; while water condition has restraint effects on them. Further analysis shows that the relative
decomposition rates; to some extent, depend on the substrate quality of litters if the nutrient status of decomposition environment does not
change greatly. In reverses if the nutrient status of decomposition environment changes greatly, the relative decomposition rates; to some
extents depend on the supply status of nutrient in decomposition environment .
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Table 1  Some basic properties of the two types of litters

ESt] AR gom? AP % TN 7 & /mg*kg ™! TP & & /mg kg ™! TS & &8 /mgkg ™!
T™C 1027.71 41.24 4505.71 656.18 752.17
MMC 740.68 45.21 4363.92 560.57 551.82
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Fig.1 Sketch of the distribution of decomposition sub-zones

along water gradient
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Fig.2 Changes of litter weightlessness rates in different decomposition sub-zones
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Table 2 ANOVA results of litter weightless rates

KM TWiH PR AmgE BUr F P

T™C Ko 642.827 5 128.565 0.748  0.592
MMC Koy 1656.001 5 331.200 1.473  0.216
PF RHY 19.511 1 19.511 0.092 0.766
MG KA 95.317 1 95.317 0.554 0.476
WL Byt 112.238 1 112.238  0.366 0.554
XII RA 0.463 1 0.463  0.003  0.955
XI Ry 21.023 1 21.023 0.136  0.717
DZL Bt 2.667 1 2.667 0.014 0.908
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Table 3 First-order exponential simulation of mass remaining rates of litters

N T™C MMC
(NS —UIRHIA R g2 —KIREUARIE 2

DZL W, /Wy=e %50 0738 W,/ Wy=e "% 0.653
XI W, /Wy=e 09330 0737 W,/Wy=e "%  0.569
XII W,/ Wy=e %88 0,656  W,/Wy=e "%  0.869
WL W,/ Wy=e 00820 0,619 W,/ Wy=e %76 (0.945
MG W,/ Wy =e %08 0 561 W,/ Wy =e 0030 (.545
PF W,/ Wy =e 00420 0,661 W,/ Wy =e 008300 0,603
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Table 4  Annual average decomposition rates and

decomposition times of litters

A TMC MMC

K IR o5 s ARG o590 SR
A ! 8] /a A g ! [8])/a

DZL 0.4140 7.24 0.416 4 7.19

XI 0.399 6 7.50 0.3108 9.64

XII 0.3456 8.67 0.3576 8.38

WL 0.5184 5.78 0.6912 4.33

MG 0.441 6 6.78 0.636 0 4.71

PF 0.5304 5.65 0.636 0 4.71
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Fig.3  Changes of nitrogen contents in litters in decomposition process in different sub-zones
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Table 5 ANOVA results of nitrogen content in litters ,f/k” #ﬁj\%uﬂ:% 1.3 /I\H EX?%%%\K%{E(973 4 ;FD
S SPiAl . \ N
e U 72 ST S P oo 1254.2).5 ~ 14 N1, 3% [ C/psy = mta sy, of
T™MC KA 6763081.880 5 1352616.380 1.227 0.311 BT 14 D WA E (1 166. 1811 577.3) ) B
MMC K7rili 9068234.510 5 1813646.900 0.973 0.444 SRIFAG . BRI &5 1, — & K C/N. /P 3 ok 4] B 1
PF KA 306463.595 1 306 463.595 0.349 0.563 -~ - .
AY T Y 3 x » — AY
MG KM 250679.202 1 250679.202  0.126 0.728 0.74-1.86 fii Al 0'69 ‘0'94 fis . 7E X1 /> #CN
WL M 225263.669 1 25263.669 0.116 0.738 C/PRALH) — BMER 22, TMC HIC/NAE 0 ~ 14 D
XI o KA 176283.386 1 176283.386  0.273 0.608 A Ak AR B ASHN w3 T8 s 14 N H
X1 RH 74818.724 1 74 818.724 0.055 0.818 JE = = N .
N5 15 i , , HAE
DZL KA 602214.713 1 602214.713  0.292 0.597 FXT%W{EHE% fe i fE(59.7 A1 140.7), Z CES
AL . MMC Y C/NTE 0 ~ 12 N A8 4 #8452 A
A KU M7 AL, 93 00 T 28 243 AN H B B e {E A

2.4 FEED o FEC/NA /PR AL R AR

4 NANF AR /N X TMC FI MMC A 7 90 15 5
gk B C/NAT /P AR Ak . A AT AT, 3 [ C/NS
C/PLE S BT IA 43 50  91.5.568.7 A1 103.6+819.3,
2 Je BE IR S5 A R 7 Ao B i A 5 o o () AN [ T
SIS F AR AR AE SR T, & I C/NS C/P
A BEATAE — 0 IAHALPE AP AE — o 22 5%, (AR
DR T P AR A A X 2 S K TR DZL /M IX,
C/NFHIC/PAEAL I LU AHAL, HEC/NGY IAE SRS 2 S H I
551N U B KA (128.4 A1 130.1) Ji 2 38 AR
1, IEET 5 5 A AT B AR{E (56.1 F154.8) .5 ~
16 ™ H, Z#HIIC/NS A U7 RAR L, T4 12
A A BAFIR 5 KA (95.7 A1 123.1) . ANF ) 42, TMC
FIC/PTE 0 ~ 5 25 V7 RARE, I 128 2 A IS

B C123.0 A1 61.9), Z 5, HAH X 2« v7RLAR
b BRI, —F IC/PAE 0 ~ 4 A H AR 10 IE 4F A
B, HP T BOMT AL, I T 1.3 AN U
P EE (1 276.6 811 236.9), Ji # [ A 46 ) 24w ”
BT 2 MBS (1287.1).5 ~ 14 4
H 3 /Py g N, I T8 14 AN H B i
EfE (1 686.4F11 584.5) Ji BRAR FEAIC . 23056 45 0,
T ICINSC/PAT AT 1.04.2.39 £5 A1 0.73.
1.36 fi% .75 XIL/NX, —F I C/NTE 0 ~ 4O H B R
CMVEARAE, TS 3 AN H U R i fE (133.5
125.5),fH TMC HI725 40t MMC 28 B8 . 2 )5, 3L
A ARSI . 12 ~ 16 ™~ H, TMC I C/NE &
VT I pkAR 4K, T MMC ) S B v R AR AY R T
THMICIPAE 0 ~ 5 A I ARAL I B AH B, 3L AT
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Fig.4 Changes of C/N and C/P ratios of litters in different decomposition sub-zones
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1, IEEITHE 14 A WA S (117.6 F10145.2).
b s, & /P B EZERE K. 0~4MH, =
FHo RN R M7 T AR A 4 ~ 16 S H, BTE 1)
C/PLEZ MG IT 155 14 > H WU 5 =i (2 475.9)
Ji TV TH BRAR 17 2 A ) S AR 1 M B AR A
HTH 5 A AR (1 596.4) AR LS W, &

IC/N~ C/PZ 5 WA 0.7441.75 £ F1 0.89+1.56
% AE PF /DX, ZFH B C/NTE 0 ~ 2 AN H B9 AR AL 35
IEUF AR, MR e I R —% .2~ 4 M H, =
&) C/NSE IR I 98, FF 38 T4 4 S H IS — IRAIG
fH(74.0 F164.9) . Z J5, —# C/INIIAL AL 35 B 51“U”
R, IF T4 16 AN H PR OB — OBRAE (711
712 RIS, =3 C/PI AR ZE 7B K TMC
IC/PAE 0 ~ 5 N H BN, 2 J5 i A 38 0,
F5 12 A A B e (1 798.9) J i 36 ik . MMC
IC/PLE 0 ~ 4 N H BM7 AR, 2 J5 128 37 38 n 5t
TH 12~ 16 N H 2V IS5, —#1)
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A AR AL & b c/pE D B R (I8 3 FTE 4, 6
C/NXS Al 3 49) 53 fife Tk 2 v S0 5 2 70 40 19D 5% il ] g
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78 BRI, 76 DZL /NX, B TMC A 340 (1) A5 5
3~5 M H(NAI: 108.52% ~ 121.33% )~ MMC i % 4
MIRFEL 5 4 H (NAIL: 134.14% ) K v R4, I
BN S8 R A AN (R R R RE R, HL e £ 43 il BRI
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AAEZ W, HLG R REF R0 W E 2w A %6 14EY) NALAJ ANOVA 55 R
KA HTFEH , 2 Tl AL V& W AE A 7] 43 i /N X 1R 0 B 3R Table 6 ANOVA results of NAI of litters
(W, /W) 5 NAL S 8 — @ B IEA G, (HANENXAN  sempmn s Pk AdgE %57 F »
SRS M % TR Tl S ML S B s
PR M R (AR S 2 AR (e 7D Bk,
TMC FE7% I W,/ W, 5 NAIL BR7E WL A1 PF /M X 5
o . X . ) MMC Koy 2 068.462 5 413.692 0.752  0.589
B IEA AN p <0.05), F e /NX IIAH G A
o . A PF 3t 116.248 1 116.248 0.470  0.503
% . 52, MMC AR W,/ W, 5 ONAT BRAE XTI o
o R . MG I 144382 1 144.382 0.219  0.646
NX BRI E TEAR(p <0.01), £ MG /MX 2%
2K I
TAISA Cp < 0.05), He MR A etk bR g AE 0T 01000 0.989
F OB 2 AR AR R X R 0as 10 o 09
B B B TR M ARG /0 5 {8 S M A 15 2105 L T 2B ) X KA 219830 1 219.830 0.437 0518
[i] 5 LA KA 5 40 53 oA AT LA A 80 W B 14 5% i ] g DZL KA 84991 1 84.991 0.180  0.677
LR
x7 HRBEW/WOERRIER(NADHEXREY
Table 7 Correlation coefficients between mass remaining rates ( W,/ W) and accumulation indices ( NAD)
BB W,/ W,y) DZL-/NX. XI-/N X XII-/MX WL-/NMX MG-/h X PF-/NX
TMC 0.182 0.615 0.650 0.713" 0.571 0.714"
MMC 0.109 0.045 0.800" " 0.604 0.725" 0.339
D * FR p<0.05, x x R p<0.01
y AIALE
2.6 ‘*ﬁ%f&]%m‘)hﬁf e ) _ ] X . (1 _ ﬁ,) + B/ . x(o)
WL S R G B R A B AL -8

o AU BT A R R RS iR 2
BE e AT Cads wCO AR DA, ¢ Cod i
ERVED AN, £ Co) AR R, )

dxCe)
dt

x(8) :exp(— J.;k(s)ds)

=gC) — kCe) e x(p)

. [x( ty) + J;g(u) . exp(J;k(s)ds)du]

FHT T 70 g 4 2 5 AR AL W) 8 1T 4 B AR AL B
U kCOPEAER L o MBRE B=1- o FFER
ANBIRETE I 205 T4 8 A Re o ik o 4z, I ¢ 4
JEAEEI R B R A BN x, () =0,152, ).
xoCORS ¢ FRRAG, x, CONER ¢ - 1 FERIHA
LR KR A, MRS BB )
SRS 2 (O MIZARZS PR E D T B, o« A
W 2 A A i e, 2 SERFHE DN
MRS, HAFE N

x(1) = xo(t) + xl(t) + "’x,l(t) + °°

t-1

=x* 2,@” + 20

0

\—iﬁ ti’mﬁﬂ"x(t):lfﬁ'

L, R RGE S RGN E , AR
(Y N\ AN At RAROE , AR BT IR A W T, B

MR R REILPIRVEE v, B x, = ﬁ}

HUR I 5E AT 1, TMC FI MMC PG 3% D075 IR A
IREE P 1) A 23 il 3 53 29 0.399 6 a~' F10.357 6
a” ' M H A DA 55090 41 027.71 gom > Al
740.68 gom >, H L W] 5 O R ) DA &
32 571.85 gom 2 RI2071.25 gom (3K 8), #ili ¥
YIRS & HCH 2 g R W F 2 {8 4 956.56
mg*kg™' F14003.28 mgekg ™", HH L THE H AL 75 ) (1)
BIEPAE B0 12,75 g*m > F1 8.29 gom > (&
8). JiAh, WA A 1 a S5 AL T A BB ) AR A B W] o
SO A ) b g R AR A & AR 1.95
go(m’ea) ' F12.25 g (m’ =)' H T FEAS AP 2
SRR A3 g I T R, AV ) 1) 3 U (R U
ARG, P UAARIEFE LR T 1.95 go(m”=a) = Al
2.25 g*(m’=a) " KFoR 2 Fikh VP n) 3 U2 1K )
R 8).
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Table 8 Standing crops and returning amounts of nitrogen in litters

s GRIOPN Ry St e WA FEYINEE N BAE R N ik i
- /g*(m?ea)~! fa~! /g*m™2 /mg*kg™! /g*m™? Jg*(m*+a) !
T™C 1027.71 0.3996 2571.85 4956.56 12.75 >1.95
MMC 740.68 0.3576 2071.25 4003.28 8.29 >2.25
3 e P A Bt (3 A 5 3 T O Y 2 PR s 9 40 o il 7 A
JTE

3.1 FRBEIRF6F o At 4 1 5

TR T 0] 01, 2 Fofr A 5 400 1A) A X6F 4 it Ja 26 A
KRG ~ 9 JDBGE, MEJEEKT0~4 JDE
K HAR-22 . 55 40, SEAN ] 3 fift /N X 2 Tl 7 4 A
X 3 AR A M RO UL DL AN ) 3 5 b
(KO (5.1015 F1 20 em) 22 A0 15 LLAF I A IR, 26
0 M (13 B 2 AR TR U, e b 3 B AR ) 90 i T
PERLR AT J3fift 2 e A, i e Al AR K R CR N A
VKR, Wb bt 88 4% 1R 3 22, | G5 BURUAE W) 9 il
TEPERLSS , AR 2 i R A AR A K . Bk 4 A
W, i FE SR R Va9 23 i B AT ) Sl R AR AR H
X5 AN 5 4 R o — B0 53 4, i
FEIE R I, 7K 53 G AR W T ) o3 fif B AT S R, e
2 R S A R W 3 SRR T T 42853 e A BILAD) o )
AT i) R FER S8 AN [ A N X 2 Bk T
FHXS 3 il 2 5 7K o3 4 A R R e — B iE 50 R IR,
TR I3 G A K R T AR X 23 A e K 22 R B — 2 11
FAE T AR5 B B, AN TR 23 A /N DX TR 7K 3 4 38 58
I, o DZLXT A1 X 73 /X 0 ~ 10 em T2 B
KK E M T 26.94% ~ 69.93% - 44.94% ~
93.38% 1 138.18% ~ 375.63% < [f], 1l WL MG F
PF 73 fift /I DX B AR 7K KA AL T 15.80 ~ 39.30 em.
28.67 ~ 56.30 cm M 25.53 ~ 64.00 cm Z [f], Jr LA
B0 XA X 43 At 2 AR A A DR DR T g
AN ) 3 it I DR SR B 2R A X 5 L R 7K 20 2% A 5 A
w0, A co, IRBLIFEm A %, — il &, B
IKAF BRI, K& 0, WAL T B, co, WAL L
TEARK Gy i 2 o BRIV SR A 3, 4 0, TR PRAEH
FE, 3010 S A (BT AR T, I B & s i A
BLA T A 7 ) T

Akira 255305 H A Masukata 7375 75 W B A WL
S0y 1 BRI 5 R B, 3 b A V& W) ( Sphagnum palustre ~
Phragmites australis 1 Alnus japonica ) I €T 4E 25 73 ik
HRIEAN FAEY) R R W AA AR B35 7 S, (3 R4
TR 2 IEAH 2% . Freeman %[34] IIBIF 538 R B, Ve s
(R R D =2 0,, 111 0, M= X2 FR

] e, CA IR, & P AR ) HA R0dE E
AN IR pH A AT BRI B (198 B pH I s 5O AR 2
A 3 T A A A TS James 255 (1 9F 5%
WY, 40 PR FE WM H) Sparganium eurycarpum i ¥
VI oA 37 200 d J5 pH A 4.6 FiT 8 15 L 1 1A
)T A 5 0 O R ORI 47.5% . 27.9% F
7.3% . Rob 255 (BT IE R BL, /KAK pH B3 5%
Juncus bulbosus L. W1 &%) 5 . 42 pH 2k 3.5 Al
5.6 MIAAE T, B AE 06 A LA o 8 2K 1) o ik
IR 23% M 319% AEEBAR pH G HL T, LLEL B 1)
Oy BT LE pH A 5.6 MIARAE T BLTR R 4H 16 A
SRR R T EEAE R AT SO A W 4y i
ANXKAR S 3% pH IR ST R B, HAE AT 5.36
~6.37 210, BEEGRRYE . IRI ik, AN [ 73 i/ DX 4 338 %
TR pH ARG 1 4 56 WA 45 AN [ 526 90 1 3 12k 5 O
T T X0 FEAFDGS 43 Al 8 23 = A T L5
3.2 C/N.C/PHEGEZW KR

C/NFIC/PAZ R WA V) 53 A () i 258 o ot i i
Fis BRI A e AT R W T B0 4 0 R W TR I 4
Berg I FC R W], Witk 8 R o BRI &
Wi 1B IR oG FE Wi ME A G A il R i
JCE A LA o T e /N EL I S R A B 2B W %o 2 5 (1 ]
SE 5 JR RS IR TR TBC . A A= xs ki v
F5 70 3 R A 1) 45 AU 20 il Jo 5 v A 11 e 2% 1P
KA 3 9 AAEEY i B /N C/PE RS
FAIC T4 & el 40, TMC A MMC A5 7% )
A S C/NI R 25 O G (p <0.0D), T Y
C/PZ IR B AR DGR EUARBEAS b o B, (R3S R 08 3
B KE L U C/N AL T W 43 fift R b TR A 1
A 1 AT A S O A v D g R
R VLV J5 b DX b R 49 A= K 1) T 8 PR 4 1k 7%
oy Rk, FEASVE W o ik R b SRR g T R
KA Re A 52 P R, (A 52 N BRI, 1 ax 3
FCRE— 2 U0 W] /N A T 40 43 it ok AR v TR 43 1R R
A
3.3 C/N.C/PH MK R

C/N R RT3 fifd 38 42 () AL AP 4R B, 4 C/N
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Table 9 Correlation coefficients between C/N or C/P ratios and nitrogen contents

C/NEC/P DZL- /M X XI-/MX pURINS WL-/MX MG-/IMX PF-/ X
™C" -0.966" * ¥ -0.970" " -0.986" " -0.974" " -0.961" " -0.955" "
mmc? -0.971"" -0.979" " -0.977" " -0.968" " -0.923"" -0.989" "
™C -0.297 -0.633 -0.228 -0.163 -0.477 -0.432
MM -0.532 -0.247 -0.177 -0.390 - 0.486 0.330

1) C/N, FE: 2)C/P, FIF; 3) * x RIR p <0.01

B, WS o R 218, R 2 B Alents 25
FRIRIE I 2 WY, Ak v 0 A fidt 70 301 5i B4 52 /P e B
il AR 2 i S5 1 K90 BN W SR ) /P A5
VIS . T 0 i R A Al V& 90 /N C/PIR AR AL S
T 5% NGP ARG SRR R JRORE B, 1 R v 4 R AR
XF G fiff T R 1 WA s A A — BT ) P P38 00 i
TR PR AFRE RN DR Aty B e ATT AR 96 2R m) R B0 B
S R A NP & s AR AL 5 40 il 2R 2 1]
IR A 50 B, 2 Pkl 3 W0 1K) C/N /P 55 AT
IR AR 2 B 10, B4R+ NP FIAH
X SRR EDBRALC, C/NFH C/PAH X sl Bk vy , AFGT 4 fiff okt %2
RS, Bk B 2 v, X T N T o A R AH I
IO, 2 FRL ) IR C/NS C/P-5 A 7 fif T8 R AE A [F]
I3/ X8 558 [ IEAH R CRE 32 DZL /N XOD (3

100, FEJR PR AT 58 55 AN RIS SUIAN [ 23 At /)~ DX ) R B 358
(K] NuP FR 20 4R 0t B e 2 41 5K Steven™ [R50 K
L, Cladium jamaicense 1 Typha domingensis 1 & Y1
IR AT o il A%, T AE G JE TR 70 554 1 0 i
It . Verhoeven 2592t BIUE 77 40 PR P (RS ¥4
MR FT IR 0 T DL Verhoeven 254 I8 R 3L,
Carex diandra ¥ b 7K 7 1) & 77 73 55 2L Carex
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Table 10 Correlation coefficients between C/N or C/P ratios and relative decomposition rates
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Fig.6  Changes of nitrogen and phosphorus contents in marsh water in different decomposition sub-zones
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