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Abstract: The decomposition of wetland plant litter is important for maintaining the structural and functional
stability of wetland ecosystems. Here, to explore the dynamics of litter decomposition and nutrient release in
wetland plants, we selected three common emergent aquatic plants, i.e., Phragmites australis, Triarrhena Ilu-
tarioriparia, and Zizania latifolia. We investigated their decomposition rates, contents and stoichiometric ratios
of carbon, nitrogen, and phosphorus, and the process of decomposition of single and mixed species. Results
showed that whether single or mixed species, the most rapid litter decomposition occurred in the first 5 d. Sub-
sequently, the decomposition rate decreased sharply, then slowly decreased until stable. The decomposition
rate was correlated with initial nitrogen and phosphorus content of the litter, and nutrient return was significant-
ly positively correlated with the instantaneous decomposition rate constant. Mixed decomposition may be inf-

luenced by nutrient migration and decomposition, showing synergistic effects in the early and end decomposi-
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tion stages, and antagonistic effects in the middle decomposition stages. Our research indicated that mixed lit-

ter decomposition was not the additive effect of single litter decomposition, and further study of the mecha-

nisms of litter decomposition is needed.
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Fig. 1 Instantaneous loss rate of litter of three
emergent plants
A: —lif; B: IREMR; C. MR SIRE MR A,
A: Single species litter; B: Mixed species litter; C: Compara-
tion of single and mixed litter.
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Table 1 Fitting parameters of Olson Decay Model for single and mixed litter decomposition

IMRTIT R Olson i+ i) e Pl A #84

Decomposition Olson Decay Model k R Tos/d Toos/ d
P R =0.8456e™% 0.006 0.9395 87.57 471.34
Rk R =0.9784e%"" 0.007 0.9469 95.90 424 .84
g R=0.8141e"" 0.017 0.9216 28.68 164.12
P+ gk R = 0.9040e 0.006 0.9419 98.70 482.47
P+ IR R = 0.8290e™" 0.010 0.9577 50.56 280.82
gk + 3K R =0.9182¢™" 0.010 0.9396 60.78 291.04
LR R=0.7641e" 0.007 0.4876 60.58 389.53
IRA iR R =0.8602¢"" 0.009 0.8459 60.28 316.13

e Tose Toos 2B IATEY) /3 SERL 50% . 95% A s YR IAL . k A I st 2 sk 2R 40
Notes: T,5 and T, 45 represent time of 50% and 95% decomposition, respectively. k is the instantaneous loss rate.
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Table 2 Contents of initial total carbon, nitrogen, phosphorus, and their ratios in litter of three emergent plants

G5 = S SAS JER A s WAL T AL
Decomposition Total C Total N Total P C:N C:P N:P
P 370.23 £16.71A  35.83+£2.06A 2.73+0.08A  10.34£0.13A 135.70 + 7.81 13.13 £ 0.92A
Mk 49317 +95.56B  2027+323B  190+0.13B  24.23+0.76B 258.26 + 33.17 10.63 + 1.02B
Eid 41047 £6.96AB 3557+ 0.67A  3.07x0.11C  11.54+0.03AB  133.89%5.68 11.60 + 0.47AB
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FE + 3K 398.83 + 2.67b 33374032  266+0.12b 11.95 + 0.04a 149.87 + 7.12b 12.54 + 0.61a
Rk + 1 42547 +5.73a 2233+0.71c  2.15£0.04c 19.07 £ 0.82b 198.03+4.35ab  10.40 £ 0.51b
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A2
Notes: Data are mean + SD. Different capital letters indicate significant differences between single species. Different lowercase letters

indicate significant differences between mixed species.
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Fig. 3 Dynamics of RRIs of C, N, and P during litter decomposition
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ring single and mixed decomposition, respectively.
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