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Effect of Warming on Dissolved Organic Matter in Litter of Subtropical
Evergreen Broad-leaved Forest

. . . * .
WANG Yun, ZHANG Yuhui, RAN Jiaxin, MAO Chao, XIONG Decheng, CHEN Shidong,
YANG Zhijie
(Fujian Sanming Forest Ecosystem National Observation and Research Station, Sanming 365002, Fujian, China,; School of Geographical Sciences, Fujian

Normal University, Fuzhou 350117, China)

Abstract: In order to understand the effect of warming on litter decomposition, the litter collected in subtropical
evergreen broad-leaved forest was distributed in control and warming (+4 °C) plots, respectively. The changes in
the quantity and spectral characteristics of dissolved organic matter during litter decomposition under warming
were studied. The results showed that the mass residual rate of litter decreased significantly with decomposition
process, rapidly decreased by 20.08% to 23.32% in 0-60 days, and slowly decreased by 6.35% to 10.98% in 60-210
days. Along decomposition process, the dissolved organic carbon content of litter source showed a decreasing trend
of first fast and then slow, and the overall decrease was 94.15%. The content of dissolved organic nitrogen
fluctuating decreased by 81.82% overall. The spectral characteristics of dissolved organic matter (SUVAjsa,
SUVA0, SUVAzs and SUVA37) showed an increase-decrease-increase tendency. The warming did not
significantly affect the mass residual rate of litter and the spectral characteristics of dissolved organic matter, but the
contents of dissolved organic carbon and organic nitrogen decreased by 16.72% and 25.10%. Therefore, the

decomposition of litters decreased the mass residual rate of litters and the contents of dissolved organic carbon and
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organic nitrogen, and changed the spectral characteristics of dissolved organic matter. Although warming decreased

the contents of dissolved organic carbon and organic nitrogen in litters, it did not significantly change the mass

residual rate and spectral characteristics of dissolved organic matter in litters.

Key words: Warming; Litter decomposition; Dissolved organic carbon; Dissolved organic nitrogen; Spectral

characteristics
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Table 1 Basic soil physicochemical properties of Castanopis kawakamii forest

“F Factor

Xt Contorl 183 Warming

pH 4.38+0.07a 4.38+0.02a
ErKZE Water content /% 17.98+0.01a 15.77+0.01b
H HLE# Organic carbon (C, g/kg) 20.63+3.47a 21.41+4.36a
4% Total nitrogen (N, g/kg) 1.57+0.952a 1.46+0.24a
C/N 13.144+0.95a 14.64+1.19a

AT i J5 A A BER R 22 57k i 35 (P<0.05)

Data followed different letters in the same line indicate significant difference at 0.05 level.
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Fig. 1 Effect of warming on litter mass-remaining rate. W: Warming; T:

Decomposition time; *: P<0.05. The same below

Table 2 Olson’s exponential equation for the litter mass-remaining rate with decomposition time

AP Treatment Olson 840 /7## Olson exponential equation R? P HESM iR H %L Annual decomposition constant
X Control Y=94.57¢7063 0.84 <0.01 0.63+0.04a
14 Warming Y=93.94¢7062 0.77 <0.01 0.62+0.05a

[5] 5 0405 5 AN ) - BE R 7R 22 7 2. 3 (P<0.05) .

Data followed different letters within column indicate significant difference at 0.05 level.
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Fig. 2 Effect of warming on the dissolved organic matter content. DOC: Dis-

solved organic carbon; DON: Dissolved organic nitrogen.
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Fig. 3 Effect of warming on DOM spectral characteristics of litter
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Fig. 4 Effect of warming on litter moisture content and microbial properties. MBC: Microbial biomass carbon; MBN: Microbial biomass nitrogen; fG: -

glucosidase; CBH: Cellobiohydrolase; NAG: N-acetyl glucosaminidase; PPO: Phenol oxidase; Px: Peroxidase. The same below
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Table 3 Correlation coefficients between litter source DOM and litter moisture content, microbial properties
e DOC DON SUVAss4 SUVA60 SUVAss0
Item r P r P r P r P r P
Fr/KZ Water content -0.32 <0.01 -0.45 <0.01 0.58 <0.01 0.62  <0.01 0.58 <0.01
MBC -0.64 <0.01 -0.52 <0.01 0.27 <0.05 025  <0.05 0.47 <0.01
MBN 0.30 <0.05 0.49 <0.01 -0.53 <0.01 -0.47  <0.01 -0.45 <0.01
PG 0.31 <0.01 0.07 0.54 0.46 <0.01 0.53  <0.01 0.24 <0.05
CBH 0.35 <0.01 0.28 <0.05 0.20 0.11 0.28  <0.05 0.01 0.99
NAG 0.31 <0.01 0.00 1.00 0.57 <0.01 0.61  <0.01 0.31 <0.05
PPO -0.57 <0.01 —0.52 <0.01 0.44 <0.01 041  <0.01 0.45 <0.01
Px -0.34 <0.01 -0.28 <0.05 0.34 <0.01 023 <0.05 0.20 0.09
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