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decomposition and nitrogen dynamics of Calamagrostis angustifolia in a natural wetland of Sanjiang
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From May 2005 to September 2000, the effects of the changes in water content on root decomposition and
nitrogen (N) dynamics of the typical meadow Calamagrostis angustifolia (TMC) and the marsh meadow C.
angustifolia (MMC) were studied using the litterbag technique in the dish2shape wetland of the Sanjiang
Plain, northeastern China. In this study, a natural water gradient was applied to simulate the changes in the
hydrological condition i six decomposition sub2znes vegetated with six plant communities: Carex
pseudocuraica, Carex lasiocarpa, Carex meyeriana, marsh meadow C. angustifolia, typical meadow C.
angustifolia and island forest. Results showed that hydrological condition had significant effects on the
decomposition rate of plant roots. The formation of a hydrous environment in C. angustifolia wetland due to
the changes in future precipitation pattern would lead to the decreases in the root weightless rates of TMC and
MMC by 291 12%248154% and 21181%242122% , respectively. Meanwhile, the decomposition rates of
plant roots would decrease by 36136%255117% and 14110%232191%, and the 95% decomposition time
would increase by 219526134 and 11752 5124 years, respectively. The changes in N content and N
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accumulation coefficients of TMC and MMC roots were relatively consistent, but the pattemns of change in
different sub2zones were variable. Under the hydrous condition, the N content in TMC and MMC roots in the
six sub2zones displayed a consistent pattern of net release, although the pattem of release differed among the
sub2ones. The (PN ratios played an important role in regulating the changes in N content during the root
decomposition process. The N standing crops of TMC and MMC roots were estimated as 10124 and 25180 &P
m’ IThe annual retuming rate for N was estimated to be greater than 3190 and 4196 g>m2 per year,
respectively.  This study indicated that temperature promoted while water condition inhibited the relative
decomposition rates of roots system. Further analysis shows that the relative decomposition rate, to a great
extent, depends on the substrate quality of roots if the nutrient status of decomposition environment does not
change significantly. Conversely, if the nutrient status of decomposition environment changes significantly, the

relative decomposition rate largely depends on the supply of nutrients in ambient environment.
Key words root decomposition; water gradient; water content; Calamgrostis angustifolia; nitrogen;
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FIGURE 2 Changes of root weight loss rates in different decomposition sul2zones
1 ANOVA ., Wo Lk
TABLE 1 ANOVA results of roat weightless rates
F Sig. 2 2
™C 38011978 5 7781400 31396 01009 , IMC ~ MMC
MMC 46521272 5 9301454 31933 01005 D7L>
PF 1871 402 1 187142 21960 01105 XI> WL> XII> MG> PF, DZL> XI>
MG 911 086 1 911086 11125 01305
WL 3571303 1 3571303 31850 01067 XII> MG> WL> PF (XI
X11 3711914 1 3711914 21960 01104 D7L) (01048 4~ 01106 0 gP(gtt )
XI 31689 1 31689 01011 01919 01062 4~ 01077 0 P(g# ), (PF
DAL 2591 267 1 2591267 01376 01548
MG) (WL XII)
212 (01021 7~ 01030 8 gP(g# ) 01015 7~ 01023 4
WPW,= ¢ ©  TMC Pt ) : T™C
MMC , MMC, 1125~ 1172
, W t >
2 (WPWy)
TABLE 2 Firs2 arder exponertial simulation of mass remaining rates of roots
T™C R2 mC R2
DZL WPW,= ¢ 01060t 01777 WP W,= ¢ 010770t 01779
X1 WPW,= ¢ 0084 01619 WP W= ¢ 0104 01829
X1 WPW,= ¢ 1m0 01840 WP W= ¢ =4 01627
WL WPW,= ¢ %™ 01658 WP W= ¢ @079 01831
MG WPW,= ¢ 01t 01902 WP W= ¢ 101t 01715

PF WPW,= ¢ 0T 01564 WP W= ¢ 087t 01719
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FIGURE 3 Changes of nitrogen content in roots during decomposition process at different sul2zones
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, 0182 2~ 5 , /NO , / VO
0161 WL , 0~ 1 5~ 12 , 12~ 16 ,
, 5648167 6 352148 mgP ,
kg 1~ 5 , / NO , 0174 0163
/NO 5~ 16 , , ,IMC MMC
/N0, 14 (4 026186 ,
mgFkg), , 6 302190~ , ,
6 525149 mgPkg ,
0173 0170 MG , ,
0~ 2 , (ol ,TMC MMC
6 620134 5 570144 mgPkg 2~ 5 , ,
/ NO , 4 ,
(8 805106 mgPkg), / VO 5~ 12
, , 12 (P<0105)( 4 ,
~ 16 , ,
, 0178 0165 (P> 0105)( 4),
PF , 0~ 2 ,
, 6079179 6 485181 mgPkg
4 ANOVA
TABLE 4 ANOVA results of nitrogen content in 1oots
™C 32430 7751 800 5 6 486 1551160 31}1:10 0811516
MMC 32 520 5471 800 5 6 504 1091570 41954 01001
PF 405 648 259 1 405 6481259 01415 01529
MG 220 3971 096 1 220 397109% 01156 01698
WL 416 036l 176 1 416 0361176 01285 01601
XII 583 444 826 1 583 4441826 01491 014%
XI 2 580 3401 730 1 2 580 3401730 11410 01252
7L 123 2491 505 1 123 2491505 01037 01850
214 ,
1 ,
(NAT) , DZL XI XII WL MG  PF , TMC
NAL - %@100 1~ 5 24107% ~
Mo Xo 43131% 32154% ~ 57139% 31118% ~ 52196%
, Mi t (2), Xttt 30124%~ 43146% 22142% ~ 48159%  20141% ~
(mgkg), Mo 41145%, 12~ 16 45121% ~
(2), Xo ( mgPkg) 86111% 56107% ~ 62115% 47104% ~ 60167%
NAI< 100%, 53113% ~ 68148% 3812% ~ 61107%  44192% ~
; NA> 100%, 53159% ,MMC 1~
4 ™C MMC 5 11174% ~ 34164% 24126% ~
NAI 4 , 43130% 30104% ~ 40175% 23144% ~ 41114%
NA 100% , 14191% ~ 46121%  20110% ~ 37128%, 12~
, 16 38136% ~ 87165% 54179% ~
, 67102% 45189% ~ 58182% 42126% ~ 44138%
, 38173% ~ 51176%  41164% ~ 50190% ,
( 34, NAI

(P> 0105)( 5) ,
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FIGURE 4 Changes of nitrogen acaimulation coefficients (NAI) ofroots in different decomposition sub2zones
5 NAI  ANOVA
TABLE 5 ANOVA results of NAI of roots
F Sig .
™C 3751873 5 751175 01196 01963
MMC 3221699 5 641 540 01180 01969
PF 751687 1 751 687 01202 01660
MG 431208 1 431 208 01048 01830
WL 1511053 1 1511053 01676 01423
X1 2051561 1 2051561 01507 01487
XI 191584 1 191 584 01144 01709
7L 1351101 1 1351101 01307 01587
6 (WPW,) (NAI)
TABLE 6 Carelation coefficients between mass remaining rates ( WP W,) and accumulation coefficients ( NAI')
(WPW,) DZI2 X2 XIR2 W2 MG2 PE2
™C 0l 846™ 01714 01888” o 872" 01857" 01954
MVC 0911™ 01866~ 01842 o 794" 01917" 01863
2" P<0105, " P<010l, n=8
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) t R t
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t . x(0) X
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x(t) = xo(t) + xi(t)+ , + xa(t)+ , = 807109 1069110 &n,
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TABLE 7 Standing crops and annual retuming amount of nitrogen in roots

P(gini Ha ') P(gtm %) P(mgtkg ') P(gtm %) P(gtm %a ')
™C 807109 01580 8 1389 62 7367113 10124 > 3190
MMVC 1 0691 10 01280 8 3 807 34 6 777145 25180 > 4196
N N 02
3 A}
W% @, ’ ’
311 O , ,
8 , O 5
8 )
() Akira ' Masukata
() (510 20 an) ( , 3 (
) ; (P< ( Sphagnum palustre ) ( Phragmites australis)
0105 P<0101) ( Alnus japonica ) )
[ ’
Freeman ) ( )
> ’ 0, O
(2] ’ ’
) , pH
DZL XI  XII 0~ 10an 10 ,pH
~2em () ( P James ,
) . ( Sparganium eurycarpum)
(P<0105) WL MG PF , 200d ,pH 468
4715% 2719%  713% Rob
( ) el pH
(Junaus bulbosus L. ) pH 315
, DZL XI X1 ,0~ 10 516 ,
an 10~ 20 cm ) 23%  31% pH )
26194% ~ 69193% 44194% ~ 93138% 1381 18% ~ ;  pH 516 ,
375163%  31150% ~ 69116% 38125% ~ 50165%
40156%~ 181103% ; WL MG PF pH ,

15180~ 39130 an 28167~ 56130 5136~ 6137 , ,
an 25153~ 64100 cm , pH



6 49
8
TABLE 8 Correlation coeflicients between environmental factors and relative decompestion rates
DAZ2 X2 X2 WI2 MG2 PF2
T™C 01 574 01769 o 764" 01 813" 01554 01633
MMC 01415 0189 0l 249 01 596 01341 01083
() ™C 01289 01163 o 604 01 770" 01628 01810*
MMC 01259 01717° o174 01552 01295 01067
5 ™C 01339 01289 039 01333 01424 01366
a () MMC 01217 01630 o318 01332 01086 - 01363
0em () ™C 01300 01234 0 343 01 162 01187 01320
MMC 01 162 01574 o184 01 186 - 01112 - 01377
0em () ™C 01208 010638 o211 - 01030 01171 01269
MMC 01127 01267 o 0% 01057 01066 - 01342
0~ 10 em () ™C - 01784 01002 - 0331
MMC - 01090 - 01118 - 0172
10~ 20 an () ™C 01017 - 01107 o475
MMC - 01436 01012 - 0252
T™MC 01017 - 0129 - 01082
MMC - 01221 ) - 01400
, "P< 005 “P<0O0l, n=8
312 (PN PP ™C MMC (PN
aN - P (P < 0101), PP
’ 7 ( )
Berg ’ aN
P [18]
b
2
b
2
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9 N (PP . N, ON
9 )
9 (PN (PP
TABLE 9 Carelation coefficients between (PN or (PP ratios and nitrogen contents
N CPP DzZI2 X2 XIR2 WI2 MG2 PE2
TMC - 00 985" - 01974" - 01965 - a977” - 01964 - 0194
MMC - 0 884" - 01858" - 01955 - 979" - 01973 - 019577
TMC - 0510 01 49 - 01556 - 0 870" - 01681 01017
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19 20
N : , 1 Aets ™ 10),
12 21
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(N (PP R
[22
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23
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TABLE 10 Carelation coefficients between (PN or (PP ratios and relative decomposition rates
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FIGURE 5 Changes of nitrogen and phosphorus content in marsh water in different decompostion sub2zones
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