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Dynamics of extracellular enzyme activities during the decomposition of Castanopsis

carlesii leaf litter in intermittent streams
ZHU Ling, WEI Wentao, WU Ruobing, GUO Hongrong, ZHANG Xiaoyue, WANG Dingyi* , WU Fuzhong

Key Laboratory for Humid Subtropical Eco-Geographical Processes of the Ministry of Education, School of Geographical Sciences, Fujian Normal University ,
Fuzhou 350007, China

Abstract: The extracellular enzyme activities of Castanopsis carlesii leaf litter were evaluated during the decomposition in
intermittent streams, forest floor and streams from April 2021 to July 2021 in this study. The results showed that; (1) the
extracellular enzyme activities of acid phosphatase, 8-Glucosidase, B-N-acetylglucosaminidase and urease were higher than
those in forest floor but lower than those in streams. (2) Ecoenzymatic stoichiometry and enzyme vector features indicated
that microorganisms in the three habitats were restricted by carbon and phosphorus availability in the process of leaf litter
decomposition. The carbon limitation of the microbial community was higher than that in the stream and forest floor while
phosphorus limitation was lower than the forest floor but higher than that in streams in the early stage of decomposition. With
the progress of litter decomposition, the degree of phosphorus limitation was weakened but the carbon limitation was
strengthened during the process of litter decomposition of leaf litter in subtropical intermittent streams. (3) The statistical
analysis showed that air temperature greatly accounted for the variation in extracellular enzyme activities in intermittent
streams , while air temperature, soil moisture content and soil temperature were more closely related to extracellular enzyme
activities in forest floor. Meanwhile, the extracellular enzyme activity of stream litter was mainly affected by factors such as
water temperature, stream depth and air temperature. These results provide new ideas and scientific basis for a

comprehensive understanding of the material fluxes and circulation process in subtropical China.
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Table 1 Repeated measurement ANOVAR analysis on the effect of decomposition periods and habitats on extracellular enzyme activities during

litter decomposition process

A # Factors df AP BG NAG CBH URE LAP PPO PER
I35 Periods 3 41.32%**  28.85%** 312 22.86%**  85.91°*"  18.45%%  29.47*** 3.49 %"
485 Habitats 2 9.75 12.42° 14.31**  6.65 3.23 24.12**  11.26" 12.87"
A3 I 4 HabitatsxPeriod 6 5.63%" 1.99 2.10 6.28" 2.94* 2704 45.04™F  13.08"**

AP RS TREE acid phosphatase ; BG ;8- Z BT B-glucosidase ; NAG : 8-N-Z. it & 5L 75 4 B 15 8 B-N-acetylglucosaminidase ; CBH ; £F 4 —
JK i it cellobiohydrolase ; URE ; WK urease; LAP . 2R 18 L IKEH Leucine aminopeptidase ; PPO ; A Riq polyphenol oxidase ; PER ; of &AL Yy it
peroxidase; * | * * s = = 4p5Fm P<0.05 , P<0.01, P<0.001
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Fig.1 Dynamics of extracellular enzyme activities during the decomposition of leaf litter in different habitats
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Table 2 Repeated measurement ANOVAR analysis on the effect of decomposition periods and habitats on ecoenzymatic stoichiometry and

enzyme vector features during litter decomposition process
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Fig.2 Dynamics of ecoenzymatic stoichiometry during the decomposition of leaf litter in different habitats
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