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Effect of experimental warming on the decomposition of litter from dominant

lakeside plants in a typical wetland of Northwestern Yunnan Plateau, China
ZHANG Xiaoning, LIU Zhenyay LI Liping, WANG Hang, ZHANG Yun, SUN Mei, XIAO Derong "

National Plateaw Wetlands Research Center, Southwest Forestry University , Kunming 650224, China

Abstract: The impacts of climate change on the carbon cycle of wetland ecosystems have received considerable attention
worldwide. However, the effects of global warming on the decomposition of litter from wetland plants, which is essential for
anticipating the effects of climate change on the carbon source/sink function of wetlands, remains poorly understood. In the
present study;_eéxperimentally examined the influence of atmospheric warming on plant biomass reduction at atmosphere,
water, and soil-water interfaces, using open-top chambers that generated different warming conditions ( (2.0+0.5) “C and
(3.5+£0.5) C) and four dominant lakeside plants ( Zizania caduciflora, Scirpus tabernaemontani, Sparganium
stoloniferum, and Hippuris vulgaris) from the Napahai wetland, which is located on the Northwestern Yunnan plateau. The
results revealed that (1) experimental warming promoted the mass decay of all four plant species at all interfaces, and the

decay rate at the water interface was highest, followed by that at the soil-water interfaces and atmosphere, respectively. (2)
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The decomposition rates were correlated with the initial C/N ratio of plant litters, regardless of the experimental warming
conditions , and the decay of biomass from plants with lower C/N ratios was more sensitive to warming than those with higher
ratios. (3) Overall, litter decomposition was affected more by the initial C/N ratio than by the warming treatments.
However, the present study still suggests that global warming could promote the decomposition of plant matter in wetland
ecosystems in Northwestern Yunnan, with considerable consequences for the carbon cycle and ecological functioning of
wetland ecosystems. Accordingly, studies should continue to examine the mechanisms underlying the effects of atmospheric

warming on litter decomposition.

Key Words:; air warming; dominant lakeside plants; litter decomposition; Northwestern Yunnan Plateau
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Fig.1’ Mean daily and monthly temperatures under different experimental warming treatments during Dec. 2014 to Dec. 2015
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Table 1 The initial values of total C, total N and C/N of the four lakeside dominant plants

Y Species AWk TC/ (g/kg) 2A TN/ (g/kg) C/N
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Fig.2  The remaining litter mass (%) (‘mean+ S. E.) of the four plants under different experimental warming treatments at
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Table 2 The k-values of the four plants under different experimental warming treatments at the different interface

iy 4 Wy Fh k-values under different treatments

Interfaces Species CK EW-1 EW-II F P
pNaw i) E-3 /o)) 0.056+0.005 d 0.092+0.002 ¢ 0.080+0.009 ¢ 21.979 %
Atmosphere KA (ST) 0.074+0.002 ¢ 0.076+0.001 ¢ 0.075+0.004 ¢ 0.336 NS
B (SS) 0.108+0.008 b 0.137£0.010 b 0.110+0.011 b 4.492 NS
- (HV) 0.184+0.007 a 0.196+0.009 a 0.171+0.014 a 2.686 NS
K S 3EE (ZC) 0.152+0.011 a 0.176+0.020 b 0.203+0.013 b 6.076 #
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T2 BE(HV) 0.401+0.019 a 0.461+0.030 a 0.550%0.037 a 14.563 * %
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B#FFET | no significant difference; P>0.05; * P< 0.05, * % P<0.01, % * % P<0.001; F[FE/ A RSN FEFRFR R 225 BE (P<0.05)
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Fig.3  The remaining litter mass (%) ( mean +S. E) of the four plants at the water interface under different experimental

warming treatments
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Table 3 Temperature and litter quality factors influence to decomposition constant ( k-values)

I3 FEI Interfaces {iA B Temperature C/N

P r P r
KA FLA Atmosphere NS % % % -0.88
IR Water * o 0.71 #* -0.45
+ KB Soil-water - 0.61 s o ~0.75

NS =no significant difference, P>0.05; * P<0.05, * * P<0.01, * * * P<0.001
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Fig. 4 The remaining litter mass (%) (mean=S.E) of the four plants under different experimental warming treatments in the below—

water interface
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Fig.5 The impact of C/N of the plants and temperature to the k-
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