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Hfects o Smulated Wetland Water Change on the Decomposition and Nitrogen

Dynamics o Calamagrostis angustifolia L itter

SUN Zhi-geo'? , LIU Jing-shuang , YU Junrbao’ , QIN Shengrjin’

(1. Yarta Inditute of Coaga Zone Research for Qudainable Development , Chinese Academy of Stiences, Yantai 264003, China; 2. Northeast
Inditute of Geography and Agricuturd Eoology , Chinese Academy of Sciences, Changchun 130012, China)

Abgract : From May 2005 to Sgptember 2006 , the potentia efectsof wetland water change on the deconposition and nitrogen (N) dynamicsof
the typical meadow Calamagrestis angustifdia (TMC) and marsh meadow C. angustifdia (MMC) litterswere suded by litterbag technique in
the typical depressond wetland in the Sanjiang Hain. In this gudy, the naturd water gradient in the depressond wetland was goplied to
dmulate the changes of wetland water conditions, and dx deconposgtion sub-zones were laid in turn in the 9x communities, Carex
pseudocuraica (PF) , Carex lasiocarpa (MG) , Carex meyeriana (WL) , Marsh meadow C. angutifdia (XII) , Typicd meadow C.
angugtifdia (XI) , and Idand fores (DZ4.) , dong the water gradient. The results show that water condition has dgnificant efects on the
deconpostion of litters. If the hydrous environmert isformed in C. angustifdia 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 deconpostion rates will
increase 10.51%32.73% and 77.859%93.92 %, and the 95% decorrpostion time will decrease 0.721.85 a and 3.67-4.05 a,
reectively. The changesdf N contents and N accumulation indicesof TMC and MMC litters are relatively condgent , but the change patterns
in dfferent sub-zones are dfferent. In generd , the N in litters in DA, XI, WL, MG and PF sub-zones sow the dternant change
characteridics of reease and accumulation , but the release processis predominated. In contrag with thet , the N in littersin X1l sub-zone show
rdease at dl times. The C/N ratios have important regulation functions to the changesdof N in littersin deconpostion process. The edimation
resuts show that the N standing crops of TMC and MMC litters are 12. 75 g-m > and 8.29 g-m" 2, and the N annua returning anourts are
larger than 1.95 g (m’-a) "' and 2.25 g (nf- @) "', repectively. The sudies of dfecting factors indicate that temperature has promotion
dfects on the rdative decorrpostion rates o litters, while water condition has regraint efectson them. Further andyss sowsthet the rddive
decormpostion rates, to ©me extent , depend on the subdrate qudity o litters if the nutrient datus of deconrpostion environment does ot
change gredly. In reverse, if the nutrient gatus of deconpostion environment changes greatly , the relative decorrpostion rates, to ome
extent , depend on the supply gatus of nutrient in deconrpostion environment.

Key wor ds:litter deconpostion; water gradient ; Calamagrestis angustifdia; nitrogen; Sanjiang Hain
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[13 16] [2.17 19] [20 22] ( Carex

pseudocuraica) ( Carex lasiocarpa)
( Carex meyeriana)
() 24] ( Calamagragtis angustifolia) (1dand

[25] [26] [27] forest)
[28] [29] [30]

(Typicd meadow C. angustifdia, TMC)
(Marsh meadow C. angustifdia,
MMC) , ,
) G QO :

2 :
8% 77% ,
('Ssalix myrtilloides)
( Spiraea salicifalia) (' Sium suawe)
( Gentiana scabra) (Iris laevigata)
( Carex lasiocarpa) ( Carex
pseudocuraica) ( QGyceria acutiflora)
( Equisetum |imosum) (salix brachypoda)
(Sium suave var angustifdium) . 2

12
Table 1 Sme basc propertiesd the two types of litters

fgm? /% N  /mgkg' TP /mgkg? TS /mgkg'?

™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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1.2 ,
1.2.1 , 0.25mm TC TN
2005 5 2006 9 TP .TC H, S04~ Ko Cr, Os ,
™ TP H, ;- H,0,
1.2.3
( PF MG WL XII , ()
Xl DA), () (51015 20cm) O 10cm
(PF 33.73 cm + 6.67 cm,MG () pH ™ TP
31. 70 cm = 2. 45 cm) (W NH, -N NOs; -N NO; -N RO -P
23.86 cmz 7.02 cm, XII 4.33cm=1.15
cm) (XI0 10cm 67.32%  1.2.4
+15.04% DA 0 10 cm 46.36 % * Orign7.5 SPSSI0.0
12.98 %) , ,
( ) PE MG WL X1l =XI
o2 ( n, 2
2.1
0.5 mm x 2 TMC MMC
0.5 mm , 20 cm x 20 cm. 2004 .16 ,
10 -
, 10 2 ,
cm ( 9.26% 24.62% 9.79% 26.40%,
), 15 g( ) . 20050525, 2 21.01% 64.42%
(300 ) 20.79% 52.23 %. 5 ,
, , 6.16 %
, 13.14% 6.02% 16.49%. 5
DZL4H# /MK ( 12 ).
XUMAANK , 24.08% 33.96% 21.15%
UMK | e 50.76% .
WLA DK | e , ( 16 ), 36. 06 %
MGAMAK .o
PEAMAR e 48.80% 35.69% 54.95%. 0 5
,‘i g MG>WL >DZ >XI= XII, MG> PF >
' WL >DZ >XI>XII;5 16 ,
. PF= MG= WL >DZ > XI > XII,
Fig.1 Sketchof the ditribution of deconposition sub-znes WL > PF= MG>D4. > X1l > XI. 2
dong water gradient
1.2.2
( 1 16 ), (30 60 5% ( 2. , 2
d : 3 ( ,
, : 2 (p>0.09 ( 2,
), 8 : ,
,70 , 2
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( ,TMC
), ( 16 ) Xl ( ) 13.74%, DA
4.33% 16.76 %(TMC) 24.84% ( ) 13. 95 %. ,MMC
53. 97 %(MMC) ; XI DA (
60 — =7 TMC 0 —=—pzL MMC
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2
Fg.2 Changesd litter weightlessness rates in different deconpostion sub-zones
2 ANOVA nmonth™* 0.0259 0.0347 nonth™*) . ,
Table 2 ANOVA resltsd litter weightless rates MMC
/ F P ™C, 1.01 144 . 2
™C 642. 827 5 128.565 0.748 0.592
MMC 1656. 001 5 331.200 1.473 0.216
PF 19.511 1 19.511 0.092 0.766 )
MG 95. 317 1 95.317 0.554 0.476 ) . 2
WL 112. 238 1 112.238 0.366 0.554 ( )
XIl 0.463 1 0.463 0.003 0.955 '
Xl 21. 023 1 21.023 0.136 0.717
D4 2. 667 1 2.667 0.014 0.908 10.51% 32.73% ( TMC) 77.85% 93.92%
(MMC) .
) 0.18% 14.20 %. ,TMC X||
2.2 ( ) 13.51%, DA (
W/Wp =€ TMC  MMC ) 3. 60 %. MMC
, XI ( ) 13.09 %,
» We t DA ( ) 16. 44 %.
Vo . K 3 ( Wi/ Wo)
(rmnth ) : 3 Table 3 Hrg-order exponentia smulation of mass remaining rates of litters
, ,IMC  MMC ™C MMC
3 R2 R2
PF>W. >MG>DZ. > XI>XIl, W pa W/Wo=e *®5t 0738 W/Woze *®7 0653
>PF=MG>DZ > XIl > XI, (PF XI Wi/Wo=e 0®3 0,737 W/Wo=e °%% 0,569
MG (WL) Xl W/ Wo=e B8 0,656  W/Wo=e ™8 0,869
(0.036 8 0.0442 pmonth™* 0.0530 0.0576 WL We/Wo =e %82t 0,619  W/Wo=e *®°  0.945
month™ ) | (X11) (XI MG W/ Wo=e 08 0.861 W /Wo=e "™  0.545

DZ) (0.0288 0.0345 PF Wi/ Wo =e %92t 0,661  W/Wp=e %0 0.603
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4 TMC MMC mg- kg t) . , Vi . ,
95 % . , 1.05 1.31 .
0.3996a ' 0.3576 Xl , 0 4(5) W
a',9%5% 7.50a 8.38a 2 , 3 (3227.23
( mg-kg' ' 3551.73 mg-kg '), TMC
) 10. 51 % MMC . , 12
32.73%(TMC)  77.85% 93.92 %(MMC) ,95 % 16 , ,TMC
0.72 1.85a(TMC) 3.67 MMC V" ,
4.05 a(MMC) . 1.13 0.94 . WL
, , .0(1) 5
0.3456 0.4140a ' (TMC) 0.3108 , L 4
0.4164 a * (MMC) . 95% (6035.78 mg-kg *  7836.08
7.24 8.67a(TMC) 7.19 9.64 a(MMC) mg- kg ) . ,TMC ., MMC
. .12 16 , ,
Table 4 Annud average deconpostion rates and (5 988. 01
decormpostion times of litters mg-kg ' 7844.24mg kg )
™e VMG 1.33 1.80 . MG , 0
95 % 95 % 3 VA , 3 5
jat /a jat /a , 4
DA 0.4140 7.24 0.4164 7.19 1 1
XI 0.3996 7.50 0.3108 9.64 (4924.28mg- kg~ 9072.14mg kg ).
XIl 0.3456 8.67 0.3576 8.38 5 16 : , VT
WL 0.5184 5.78 0.6912 4.33 , 14 (3129.01
MG 0.4416 6.78 0.6360 47 mg- kg~ 1 3139.06 mg- kg h. '
PF 0.5304 5. 65 0.6360 4.71 1.48 1.13 . PE '
0 2 ,
2.3 5 4 ,
3 ™C  MMC , 4 (5815.01
mg-kg ' 6629.04 mg-kg ') .
) “y” ,
DA ; (6423.93mg- kg " 6241.41 mg- kg ') |
(3636.18 1.43
mg-kg * 3388.67mg-kg ) , ,MC  MMC
) 5 ,
(7330.39mg- kg © 7845.94mg- kg ). ,
6 12
6366.74mg-kg ' 6934.89mg- kg, 1.41 (281 IMC  MMC
1.5 . Xl ,
,IMC 0 14 ,
TV 5 14 (p>0.5)
(6821.42 mg-kg' " 3195.56 mg- kg ') . , ( 5. , 2
MMC 0 12 ,
“CwW 23 (p>0.05)( 5,

3
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Fg.3 Changesd nitrogen contents in litters in deconrpostion process in different sub-zones
> ANOVA (1345.0), MMC C/P “ M
Table 5 ANOVA realtsdf nitrogen content in litters ' 13 (973. 4
/ Foop 1254.2).5 14 , c/p ,
™C 6763081.880 5  1352616.380 1.227 0.311 14 (1166.1 1577.3)
MMC 9068234.510 5  1813646.900 0.973 0.444 _ , CN C/P
o omemaw 1 moewae oms o O7418 06008 . X, CN
WL 225263.669 1  225263.6690 0.116 0.738 c/p ,IMC C/N 0 14
XIl 176283.386 1  176283.335 0.273 0.608 W 5 14
o aeowrs i ewrams o omr (597 140.7),
.MMC C/N 0 12
“MT 23
24 CN C/P (1230 6.9, v
4 T™MC  MMC : ) C/P 0 4
C/IN C/P ) C/N ) M7 , 13
c/p 91.5 568.7 103.6 819.3, (1276.6 1236.9) , C W
, 2 (1287.1).5 14
: C/N C/P , c/P : 14
, (1686.4 1584.5)
. DA , C/N C/P 1.04 2.39 0.73
CN C/P . CN 2 1.36 X CN 0 4(5)
1 (128.4 130. 1) “ M , 3 (133.5
: 5 (56.1 54.8).5 125.5) , TMC MMC : :
16 , C/N “y” , 12 .12 16 ,IMC C/N
(95.7 123.1). ,IMC , MMC “ vV
C/P 0 5 VT , 2 C/P 0 5 ,
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0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 60 0 2 4 6 8 10 12 14 16
i)/ A /A i i)/ H
4 C/N C/P
Fg.4 Changesdf C/N and C/P ratios of littersin different decormpostion sub-zones
“ M , 13 C/N C/P 0.74 1.75 0.89 1.56
(876.4 981.1) , W PF , C/IN 0 2
12 (379.0).5 16 , , .2 4 ,
C/P “ N” v , 16 C/N , 4
(1710.9 2172.2). , (74.0 64.9). , C/N “u”
C/N C/P 0.92 3.01 0.99 2.65 , 16 (71.1
WL , C/N ,0(1) 5 71.2). , C/P . TMC
, “ W'I ; 4 C/P 0 5 1 Nn , ,
(71.2  55.1). , C/N 12 (1798.9) .MMC
, .12 16 , C/N C/P 0 4 M7 ,
, 16 (72.5 12 16 VA . ,
56.0) . , C/P , C/N C/P 0.78 2.30 0.69 2.28
0 5 VAR “MT . , TMC MMC
4 3 (1848.3 C/N C/P )
2279.7).5 16 , c/Pp  * N )
VT , C/N C/P N P
0.79 1.88 0.54 1.07 MG , ™C MMC
, C/IN 0 3 VA , C/N C/P , C/N
3 5 , , 4 C/P ( 3 4) ,
(88.4 48.5).5 C/N
16 , , “ Vu
, 14 (117.6 145.2) . 2.5
, C/P .0 4 ,
[ Nu [ Mu . 4 16 , (NAI) ,
Cc/P 14 (2475.9) M - X
NAI = % 100 %
, “ Mn , |\/|0 . XO 00 0
5 (159.4) . , M t ()
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X ot (mg-kg ") ,Mo :
(g) , %o 4.9% 49.71% 4.05% 25.52 %. Xl ,
(mg-kg''). NAI<100%, ™C MMC
© NAI > 100 %, , 7.05% 45.11%
. 5.22% 71.02 %. WL ,  TMC
5 ™C MMC 1 (NAI1:113.14 %) MMC
NAI . ,6 24 (NA1:100.07 % 129. 69 %)
NAI 2 , - . ) ,
DA XI WL MG PF5 0.80% 51.10% 8.50% 62.06 %. MG
- , ,  TMC 1 2 (NAI:
, 107.03% 114.74%) MMC 14
Xl , (NA1:104.65% 134.30 %) ,
( 3 8.89% 43.46% 4.99% 57.89 %. PF ,
5. ™C 1 (NAI :109. 37 %)
, MMC 4 (NA1:108. 64 %)
. , D4 , 1TMC 8.60% 45.34% 11.9% 31.85 %.
3 5 (NA1:108.52% 121.33%) MMC ,2 NAI
5 (NAI:134. 14 %) ,
20.73% 26.75% 5.85% 44.30 %. Xl , (p>0.5)( 6) .
™C 14 5 (NAI:111. 23 % , 2
120.31 %) MMC 3 4 12 , ( p
(NAI1:109.49 % 125.37 %) , >0.05) ( 6),
140 140 120
DZL XII
120 |- ‘/\ 120 100
100 . [ ....... - 100 /\\ .
< 80
::: 80 W . 80 T
e -= TMC 60 - %
a0 " MMC 40 |- 40
20 L I [ I 20 LL L I
140 140 120
120 120
100
3 100 - 0o
3 %0 80 80
60
60 |- 60
40
20 L | | | | | | | | 40 [T | | | | | | | | 40 | | | | | | | | |
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
w /A wr e/ A wtal/ A
5 ( NAI)

Fg.5 Changesd nitrogen accumulation indices (NAI) o littersin different decommposition sub-zones
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, 6 NAI  ANOVA
2 Table 6 ANOVA resuitsdof NAI of litters
C 7. ' ™C 1398.759 5  279.752 0.650  0.663
™C W/Wo  NAI W PF
MMC 2068.462 5  413.692 0.752  0.589
(p<0.05) ,
PF 116.248 1  116.248 0.470  0.503
,MMC W:/Wy  NAI Xl
MG 144.382 1  144.382 0.219 0.646
(p<0.01) , MG
WL 0.139 1 0.139 0.000 0.989
(p<0.05) ,
2 Xl 0.428 1 0.428 0.001 0.973
Xl 219.830 1  219.830 0.437 0.518
DA 8491 1 84.991 0.180 0.677
7 ( Wi/ Wo) (NAI) K
Table 7 Correaion codficients between mass remaining rates ( W,/ W,) and accumulation indices (NAI)
(We/ Wo) DA- Xk Xlk WL- MG PF
™C 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
1) * p<0.05, * * p<0.01
2.6 __X ' .
=1op (-8 B - ()
, tow () =725
t (@ ,x(1t) ,g(t)
k(1) , ’ ’
t 1 t
e FTOBETORET X
d g = .
: 1-B
x(1) =exp -Iok(s) ,TMC  MMC
. ¢ 0.3996a " 0.3576
: [x(to) +Iog(u) - exp| [ k(s) dU] a’ 1027.71 g m’?
, 740. 68 g- m? ,
k(1) a B=1-a 2571.85g-m* 2071.25g-m *( 8),
, t 4 956. 56
% () (n=0,1,2, ). Mgky  4003.28mgkg ",
-2 -2
%o (1) t X (1) t-1 12.75g'm 8.29g m "~ (
8). , la
,x(0) X . o 1.95
t g (m-a) ' 225¢g (m-a) .
! ’ ’ 2 -1
x() =% +x () + x(1) + : 1.95g (m-a)
2.25g (mf-a) ! 2

=x- zB +B'x(0)

8).
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8
Table 8 Sanding crops and returning anounts o nitrogen in litters
N N N
/g (mP-a) "t [at /g-m"? /mg- kg * /[gm"? /g (nP-a) "t
™C 1027.71 0.396 2571.85 4956.56 12.75 >1.95
MMC 740. 68 0.3576 2071.25 4003.28 8.29 >2.25
3 ,
31 pH PH
2 @ Jares &
5 9 ) . (10 4 ) , Sparganium eurycarpum
: 2 . 200d pH 46 8
() 47.5% 27.9%
() (51015 20cm) , 7.3%. Rob ¥ , pH
) Juncus bulbosus L. pH 3.5
: : ( 5.6 :
) , 23% 31%. pH )
; . 7 pH 5.6 ,
a : pH , 5.36
) , 6. 37 , . )
pH
=2 2
) 3.2 C/N C/P
C/N C/P
, DA XI Xl 0 10cm Berg[m '
() 26.94% 69.93% 44.94 % /
93.38% 138.18% 375.63 % , WL MG ,
PF 15.80 39.30 cm ,
28.67 56.30cm 25.53 64.00 cm ,
9 C/N C/P
. ,IMC  MMC
o QO : : CIN (p<o0.01),
, G , @0, Cc/P :
) O . C/N
' o (3] '
Akira '™ Masukata . , ,
3 ( Sphagnum pal ustre P , N ,
Phragmites australis ~ Alnus japonica) C/N
= 3.3 CN C/P

CN
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9 C/NC/P
Table 9 orreation codficients between C/N or C/P ratios and nitrogen contents
C/N C/P DA - X XII- WL- MG P
™CY -0.966" "9 -0.970" " -0.986" " -0.974"" -0.961"" -0.955" "
MmcP 0971 -0.979" " -0.977"° -0.968" " -0.923"° -0.989 " "
™ - 0.297 - 0.633 - 0.228 - 0.163 - 0.477 - 0.432
MMC? - 0.532 - 0.247 - 0.177 - 0.390 - 0.486 0.330
1) CN, : 2)C/P, 1 3) * o p<0.01
39 40
, , = Alets 10) ,
, c/P N P = geven'™
, /N /P , Cladium jamaicense  Typha domingensis
C/N C/P ,
N P , Verhoeven @
.Verroeven ™
, Carex diandra Carex
N P acutiformis
2 C/N C/P N P ,
( 10 , N P N P C/N C/P. Aerts
CIN C/P , el , N , N
, , Xie ™ ,
2 C/N C/P P Eichhornia crassipes
( DA ) ( , 68% 87%. 6 2005
10 C/N C/P
Table 10 Corrdation codficients between C/N or C/P ratios and relaive deconrposition rates
C/IN C/P DA~ X XII- WL- MG PE
™C 0.083 -0.275 - 0.481 - 0.103 - 0.587 - 0.467
MMC 0.038 - 0.031 - 0.056 0.503 - 0.598 0. 649
™C 0.573 - 0.031 - 0.293 - 0.646 - 0.509 - 0.655
MMC 0.121 - 0.064 - 0.400 0.627 - 0.377 0. 3%
6 0.75 2.0
= WL TN TP
-« MG
s *PF 0.60 |- L6 -
o 12
g 4l 045 |-
g s 0.8 |
« 0.30
3 . 04 - \/
2 | 1 1 1 | 0.15 |- | L Il 0 1 | ‘l Il
05-26 06-26 07-23 08-25 09-30 05-26 06-26 07-23 08-25 09-30 " 05-26 06-26 07-23 08-25 09-30
0.15 0.040 0.5
NO;-N NO,-N s POS-P
0.12 |- 0032 04 |
N i i
3 00 0.024 |- 03
ﬂ 0.06 |- 02
0.016
0.03 - 0.1 |
N 0.008 [
1 | | | | | | | 1 1
05-26 06-26 07-23 08-25 09-30 05-26 06-26 07-23 08-25 09-30 05-26 06-26 07-23 08-25 09-30
H#/A-H H#/A-H H#/A-H
6

Fg.6 Changesd nitrogen and phogphorus contents in marsh water in different deconpostion sub-zones
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. '3
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