
• LQ (soil + cattle slurry) presents the highest 
specific respiration value, q(CO2), and soil 
respiration value.

• In LQ the metabolic processes appear 
shifted to the mineralization of soil organic 
matter.

• In PS (administered with straw/stalks) the 
metabolic processes appear shifted to the C-
organication. It is necessary to consider the 
anabolic work associated with the increase in 
biomass as a consequence of the carbon 
immobilization induced in the short term.

• A flattening of microbiological activity was 
also found for potential nitrification and 
ammonification (not reported data)
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LQ highest C-CO2 and q(CO2) → shift to 
mineralization 
PS highest Cmic and lowest q(CO2) → shift to 
organication 

CONCLUSION 
It is useful to underline that the observed trends 
of the microbiological activities derive from the 
superimposition of the long-term effects on the 
short-term effects of the amendment practices in 
question, which makes the interpretation of the 
phenomena not immediate.  

It is possible to hypothesize a metabolic 
adaptation of the microbial population to the 
greater availability of organic matter in the soil 
amended. In fact, in those theses there was no 
real increase in metabolic efficiency. Prolonging 
the same fertilization practices in the long time, 
it could cause a change in the microbiological 
turnover of the soil not attributable to an 
increase of the soil biological fertility. It would, 
therefore, be desirable to adopt eco-sustainable 
fertilization techniques that also provide for the 
alternation of the source of organic carbon made 
with biomass and any mineral additions in order 
to avoid, in the long run, a slowdown in soil 
metabolism and an excessive specialization of 
microbial soil biodiversity. 

MAIN RESULTS 
After thirty years of amending practices, the 
cumulative soil respiration values were 
incremented by the addition of manure or cattle 
slurry (C-CO2). 

The addition of organic matter causes an increase 
in microbial biomass in all treatments (Cmic). 

Burying crop residues has a slightly depressive 
effect on respiration which corresponds to the 
highest biomass value and the lowest metabolic 
quotient of all theses. This indicates a state of 
stress that persists over time. 

Table 1: Main results 

Cumulative respirometric activity 
(C-CO2), soil C-biomass (Cmic), metabolic 
quotient q(CO2).  

Different letters indicate significant differences at P≤ 
0.05 

• soil microbial biomass carbon (Cmic)
• soil microbial respiration measured 

daily during a 14 days period (C-CO2)
• metabolic quotient q(CO2)
• potential nitrification test
• potential ammonification test
• potentially mineralizable nitrogen (PMN).

INTRODUCTION 
Soil amendment practices play an important 
agronomic and environmental role and they 
influence the soil biological fertility and its 
biodiversity. These practices can induce changes 
on the organic carbon mineralization/
immobilization and nitrogen cycle of the soil.  

Scope: to evaluate the long-term effects of 
different amendment practices on functional soil 
biodiversity. 

Objective: to improve an understanding of the 
metabolic responses of soil with particular 
attention to the mineralization processes of soil 
organic carbon and nitrogen.   

METHODOLOGY 
Agricultural site which has been managed for 
thirty years with pluriannual fertilization plans 
with biomass (cattle slurry or manure) and crop 
residues (burying straw or stalks). The added 
biomasses doses are: 7.5 t ha-1 of dry matter after 
corn and 6.0 t ha-1 of dry matter after wheat. 

Scheme: untreated soil (T); soil + straw/stalks 
(PS); soil + slurry (LQ); soil + manure (LT). The 
data analyzed relate to the soils sampled for each 
thesis after thirty years of treatment. The level of 
functional biodiversity was assessed using the 
following biochemical indices: 
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