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EFFECTS OF NITROGEN ADDITION ON SOIL MICROBIAL
BIOMASS AND EXTRACELLULAR ENZYME ACTIVIRY IN A
SUBTROPICAL EVERGREEN FOREST
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Abstract

Despite rapid increases in nitrogen (N) deposition in many subtropical ecosystems as
a result of industrialization and greater anthropogenic N deposition, there have been still
no consistent responses of soil key elements of carbon (C), N and phosphorus (P) and soil
microbial activities to N addition in both direction and magnitude. However, the majority
studies focused on the surface soil and few attempts have made to the deeper soil, despite
in pedological and physicochemical features differed between the upper and deeper soils.

Soil extracellular enzymes are important indicators of soil quality, and play an
important role in the biogeochemical cycling of forest ecosystems. Particularly, it is
important to know how soil microbes respond to N deposition in tropical and subtropical
forests, where an increase in soil N availability is typically observed. We examined whether
the effects of N addition on soil nutrients, microbial biomass, extracellular enzyme activity
(EEA) changes with soil depth in a subtropical evergreen forest in eastern China.

Soil samples were collected from three depths: top soil (0-10 cm), midsoil (10-30 cm)
and subsoil (30-50 cm), and from three N addition levels: ambient (0 kg N ha™! yr 1), low
(50 kg N ha! yr ") and high (100 kg N ha™! yr''). We measured microbial biomass C, N and
P (MBC, MBN and MBP), and EEAs of six enzymes involved in C-, N- and P-cycling.
The results clearly demonstrate that most of soil nutrients and their stoichiometry decreased
with soil depth, except for C:P and N:P. Although N addition totally had no effects on soil
C, N, P and stoichiometry, we found N addition increased C:N and N:P in the topsoil. N
additions did not affect soil microbial biomass. In contrast, N addition totally affected
EEAs involved in C- and N-cycling, except for their ratios, and P-acquisition and oxidative
enzymes. However, the interaction between N addition and soil depth increased EEAs
related to C- and N-acquisition enzymes, and suppressed oxidative enzymes in the upper
soil. This was not the case for P-acquisition enzymes.

Taken together, we demonstrate that soil EEA is more sensitive than microbial
biomass to over 6-years N additions, and both of these were correlated with soil nutrients
among treatments. Our studies have provided useful information about the biogeochemical
cycle and microbial activities under N deposition. Further study is needed to appropriately

assess and clarify the long-term effects of N addition on soil microbial biomass and EEAs
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with soil depth in subtropical forests.
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