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Decomposition and Phosphorus Dynamics of the Litters in Standing and

Litterbag of the Hangzhou Bay Coastal Wetland

SHAO Xue-xin""?, LIANG Xin-giang', WU Ming’, YE Xiao-qi’, JIANG Ke-yi’

(1. TInstitute of Environmental Science and Technology, Zhejiang University, Hangzhou 310058, China; 2. Research Institute of
Subtropical Forestry, Chinese Academy of Forestry, Fuyang 311400, China)

Abstract: Wetlands litter decomposition affects wetlands nutrient cycling. The decomposition progress of standing litter was monitored
and the litterbag simulation experiment was carried out in order to analyze dynamics of litter decomposition and phosphorus release in
Phragmites australis (PA) , Spartina alterniflora ( SA) and Scirpus mariqueter ( SM) marshes of Hangzhou Bay coastal wetland.
Results show that the dry mass of standing litter and P concentration decrease gradually and the litter drops to the sediment surface after
180 d. There are distinctive stages of the plant litter decomposition in litterbag simulation experiments. The loss rate is faster during 0-
15 d than that of later days. The loss rate in root decomposition of three plants are SM > PA > SA, while the trend is opposite for that
of aboveground tissues. The time needed for 95% of dry mass decomposition in the plant tissues is between 1.2-8.3 a. The P
concentration in litters decreases rapidly in the initial stage and then increases slowly while the net P pools decreases all the time.
Pearson’s correlation coefficient shows that there is no significant correlation between the litter decomposition rate and C/N ratio.
However, the litter C/P ratio affects greatly on plant decomposition rate. Environmental factors in the atmospheric temperature also
have an impact on the decomposition rate of leaves. The different decomposition progresses between standing litter and litterbag are
caused by environmental factors.
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Table 1 ~ Seasonal variation of environmental factors in study area of litterbag field experiment
Bt/ d T/°C RH/% Rain/mm pH EC/mS-cm ™! WC/%
0~15 3.85 65. 00 0.28 8.61 1.29 36.76
15 ~60 4.50 76. 60 1. 60 8.83 1.28 36.58
60 ~120 13.22 64. 83 1.26 8.74 1.28 34.56
120 ~ 160 22.00 66. 67 1.43 8.71 1.12 31.21
160 ~210 27.92 74.33 9.37 8.64 1.26 41.31

1) T. RH Hl Rain NIBEE; pH, EC H WC 2 3 P28 + 3V
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Fig. 2 Dry mass remaining of standing litter during decomposition
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Fig. 3 Dry mass remaining of litter during decomposition by litterbag

K2 SBBEETURRER(y) 5ABRY () WIBRAEREMMSHE(n=18)"

Table 2 Equations and parameters of natural logarithm (y) of mass remaining regressed on decomposition days ()

HRAL eS| T R? P lo. 95/
P y =115, 7¢ 0048 0.004 8 0.78 <0. 001 1.8
Ly HAEAR y =112, 3¢ 70070 0.007 0 0. 87 <0.001 1.2
= R y=111.7¢ 000400 0.004 0 0.75 <0.001 2.1
ax P y=103. 3¢ 0001 0.0010 0.75 <0.001 8.3
b B ALK y =92, 84 700029 0.0029 0.79 <0. 001 2.8
P y =100. 7e ~0- 0044 0.004 4 0.89 <0. 001 1.9
Ui HAEAK K y =91. 46¢ ~0- 0033 0.003 3 0.92 <0. 001 2.4
= y =103, 6e =0 004 0.004 9 0. 88 <0. 001 1.7

1) K: Grfs iR 10 050 95% TS0 75 2L AU i) (a)
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Fig. 4 Phosphorus concentration of standing litter during decomposition
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Table 3 Variation of plant NAI during decomposition by litterbag/ %
i ) Srfrtal/d
0 15 60 120 160 210

Ik 100 0.0 56.3£19.2 39.7 £9.1 52.8 +10.3 38.6+4.7 24.3+1.6

i HAEKKL 100 £0.0 65.9+10.4 38.6+11.0 39.6+7.3 33.2+2.5 16.4 +4.2

G = e R 100 +0.0 69.8 £6.7 64.0£9.9 64.1£6.5 55.2+6.3 35.6+8.8

" ok 100 +0.0 39.2 £5.6 35.6 £5.2 35.6+3.0 42.0+6.0 53.0+4.5

- B KR 100 +0.0 38.6+5.9 37.3£5.7 33.6+2.2 36.5+9.5 25.3+7.7

ok 100 0.0 41.1+3.8 29.1+2.4 27.7£1.9 24.5+3.4 16.9 £2.1

i} ALK 100 0.0 29.9 £5.5 25.1+4.3 18.9 1.9 20.9 £2.6 18.7 £0.6

1 =R HE R 100 +0.0 88.5+1.7 73.4 £2.5 36.8 5.1 29.3 4.2 18.7 5.1

x4 EVARSISMERSEYHER, TENSKEFHEXHED
Table 4  Correlations between decomposing velocity of different plants and main influencing factors
i B — L R L
P HARKR e P AR ok HACKRHE g AR

C -0.673 -0.197 -0.916* -0.491 0.196 -0.707 -0.687 0.766
N -0.413 0.250 0.576 0.052 -0.432 0.704 -0.696 —0.604

p -0.088 0.520 ~0.001 0.456 0.983 ** 0.955* 0.991* 0.220

A 5T C/N 0.130 -0.390 -0.778 -0.296 0.721 -0.724 0.474 0.683
C/P —0.264 -0.534 —0.409 -0.593 -0.970 ** -0.972*  -0.980 ™ -0.152
N/P —0.340 —0.423 0.174 -0.615 -0.962 ** -0.979*  -0.963 ™ -0.262
pH -0.238 —0.447 -0.843 0.099 -0.839 -0.351 -0.723 -0.204

+ T EC -0.275 -0.411 0.370 -0.427 0.324 0.193 0.292 0.416
wC 0.524 -0.393 0.449 0.534 0.338 —0.408 0.312 0.655

Rain 0.485 -0.171 0.835 0.661 -0.149 -0.274 -0.342 0.071

SEHTF T 0.869 0.115 0. 898 = 0.227 -0.342 -0.506 -0.570 -0.311
RH 0.011 -0.576 0.336 0.434 —0.436 -0.160 -0.398 -0.068

1) AEFEYPEBUR LSRR T A B B R, AR T B B HASE; « 2 P<0.05, = # Jy P <0.01
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