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Abstract:  Objective Climate change triggers variation of soil net primary productivity, which are likely to affect litter input to
forest soil. Litter is an important source of nutrients for plants and soil microorganisms in forest ecosystems and may also alter
stocks and cycling of soil carbon (C) and nitrogen (N). However, so far little has been found in the literature about responses of
soil C and N to litter input in subtropical forests. This study aims to understand how soil C and N respond to increased litter input
in a Chinses fir plantation in South China, caused by climate change. = Method In this study, a four-year field experiment,
designed to have two plot, Plot A with litter kept on the soil and Plot B with litter removed, was carried out in a Chinese fir
plantation in South China. Soil samples were collected from the plots at the end of the experiment and analyzed for soil C and N
and their isotopes (8'"°C, 8'°N), enzyme activity microbial biomass C and N (MBC, MBN), as well as N-acquiring enzymes.

Result Results show that Plot A significantly increased activity of soil N-acquiring enzyme activity (B-N- acetylglucosaminidase)
and hence accelerated decomposition of soil organic matter. Therefore it was found that litter triggered decline of soil ammonium,
nitrate N and DON, but barely affected soil MBC and MBN, which is probably because litter intensified the competition of
microbes with plants for soil N, so soil microbe released more N-acquiring enzyme to meet their demand for N. In Plot A phenol
oxidase and peroxidase increased in activity, while in Plot B they decreased in activity, which indicates that soil microbes tend to
decompose Chinese fir litter rather than soil organic matter as energy to acquire N. In Plot A soil organic C and dissolvable
organic C did not vary much, which indicates that litter does not have much impact on carbon in the soil. Litter did not have much
impact on soil 8'*C either, but did, by significantly increasing soil 8'°N. Soil 8'°N is an indicator of openness of soil N system.
The higher the soil 8'°N, the more open the soil N system, the more likely the occurrence of N loss, which indicates that litter
accelerates soil N mineralization and loss. Besides, it was also found that in Plot B B-glucosidase and cellulolytic enzyme
declined in activity, which indicates that litter removal may downregulate soil C recycling rate. =~ Conclusion Based on the
findings of the experiment, it could be concluded that 1) Litter significantly affects soil N, but not soil C, which indicates that soil
N is more sensitive to changes in litter input than soil C; 2) Litter may alter the soil microbial environment of the Chinese fir
plantation and enhance root growth and N uptake of the plant, thus leading to intensified competition between soil microbes and
plants for soil N and decline of soil N in content; 3)As Chinese fir litter is high in C/N, soil microbes need to excrete more soil
phenol oxidase and peroxidase activity to decompose fresh litter for energy to compete for soil N. Therefore, climate changes
cause variation of litter production in Chinese fir forest, which in turn produces different impacts on recycling of soil C and N,

thus disturbing balance of soil C and N in subtropical coniferous forests.

Key words: Litter treatment; Soil carbon and nitrogen isotopes; Enzyme activity
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Table 1 Related substrates and functions of extracellular enzymes in this study

fit HE 7] ke
Enzyme Abbreviation Substrate Enzyme function
-] 2 T PEBRAE ER
BG 4-MUB-B-D-glucoside

B-1, 4-glucosidase

Labile-C cycling
T PEBRAE ER

2 Y ZIK fift i Cellobiohydrolase CBH 4-MUB-B-D-cellobioside
Labile-C cycling
B-N-Z it 2 5L 7 2 A 1 il RN
NAG 4-MUB-N-acetyl-B-D-glucosaminide
B-1, 4-N-acetylglucosaminidase N-degrading enzyme
PR LR R T IR
AP 4-MUB-phosphate
Acid phosphatase P-degrading enzyme
[t T PERR PR
PhOx L-DOPA
Phenol Oxidase Recalcitrant-C cycling
Uk ] T PERR A PR
Perox/POD L-DOPA
Peroxidase Recalcitrant-C cycling

1.4 HESH

FT AT B 12 H SPSS20.0 FAFEAT 44T, R H B
[H 275 2 70 H7 ( One-way ANOVA ) #4722 S0E 4347
iz H Origin9 #K AT 1EE .

2 g5 R
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M SOC. DOC WA kA 8481k, 4% . DON 2
SRR, AR T RERAETE AN B E RS (P<
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FH e MBC W 7. 58 MBN R #E TR
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o Ak UL DU 5 % B B 2R B ( P<0.05 ), U] A E
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Table 2 Changes in soil carbon and nitrogen relative to litter treatment
. . BAAA
o WAL AT LA h AR
i3 EHEATBL: SH TN/ -
DOC/ DON/ NHj -N/ NO3 -N/
Treatment SOC/ (g'kg™) (gkgt)
(mgkg™!) (mgkg") 1 (mgkg™!)
(mgkg™")
CK 17.21£0.53a 1.10+0.05ab 43.93+2.31a 2.03+0.22ab 7.32+0.69b 0.28+0.03a
LA 14.89+2.41a 0.99+0.16b 45.35+8.93a 1.70+0.54b 5.534+0.83¢ 0.06+0.00b
LE 17.36+1.85a 1.26+0.07a 49.97+7.77a 2.56+0.39a 9.55+0.84a 0.12+0.04b
Qb B WUE W A= Yy E ik WAED YRR
C/N DOC/DON MBC/MBN
Treatment ~ MBC/ (mgkg™") MBN/ ( mgkg™!)
CK 95.1842.23b 23.33+0.70a 13.39+1.71a 27.88+4.92a 4.334+0.039b
LA 99.58+3.67b 23.00+0.95a 15.61£0.77a 21.68+1.21b 4.08+0.22b
LE 131.62+6.81a 9.67+2.20b 13.75+£0.75a 19.50+0.11¢ 14.1243.36a

e CK, X LA, WEWEIN; LE, WEWRG. TE. F—5 b JoH R 7R R0 B 2 [ 22 573 8 3% (P<0.05). Note:

CK, Control; LA, Litter added; LE, Litter excluded. The same below. Different letters in the same column indicate significant difference

at 0.05 level.
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Fig. 2 Change in soil enzyme activity relative to litter treatment
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