
Material and MethodsIntroduction

Changes of soil functional microbial diversity in organic and mineral fertilized soils
Mignon Sandor*, Roxana Vidican, Dumitrița Dascălu and Bogdan-Mihai Onica

University of Agricultural Sciences and Veterinary Medicine, Faculty of Agriculture, Cluj-Napoca, Romania (sandor.mignon@usamvcluj.ro)

Fertilization as a key agricultural management strategy has an important

impact on soil processes and fertility. The activity of soil

microorganisms can be a useful indicator for understanding the

belowground complex interactions but also to predict possible changes

in soil processes.
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Objective

The main objective of this study was to assess how the microbial

functional diversity from two different soils is changing when different

organic and mineral fertilizers are used.
Fig. 1. Microcosm experiment

Fig. 2. Principal component analisys Fig. 3. Soil average microbial metabolic activity in phaeozem (a) and luvisol treatments (b)

Based on the results obtained in this study, it can be conclude that the microbial community was influenced by the application of fertilizers. The use of mineral fertilizers leads to

a reduction in microbial activity and functional diversity compared to the organic fertilized treatments. In addition, it was observed that the functional groups in the two soils

respond differently to the application of organic fertilizers. However, the soil was the most impacting factor on the microbial activity and functional diversity, its effect being

observed throughout the experiment.

Factors F p

Soil 111.04 0.000

Fertilizer 9.30 0.000

Sampling 30.26 0.000

Soil*Fertilizer 2.78 0.000

Soil*Sampling 12.29 0.000

Fertilizer*Sampling 4.15 0.000

Soil*Fertilizer*Sampling 3.62 0.000

Table 1. Multivariate analysis of variance of soil microbial activity

The obtained results showed that the soil and the

fertilizers had significant impact on the microbial

functional diversity. The use of mineral fertilizer lead to

lower microbial respiration rates while the use of organic

amendments induced higher microbial activity. In

addition, principal component analysis presents a clear

separation pattern driven by the type of soil and

fertilization in the first part of the experiment. The

observed dynamics of the microbial community in PCA

ordination graphs shows that the effect of fertilizers use

decreased in time.
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Carbon substrates

Carbohydrates Amino acids

D-trehalose C12H22O11 L-arginine C6H14N4O2

D-galactose C6H12O6 γ-aminobutyric acid C4H9NO2

L-arabinose C5H10O5 L-lysine C6H14N2O2

D-glucose C6H12O6 L-alanine C3H7NO2

D-fructose C6H12O6 L-cysteine C3H7NO2S

Carboxylic acids Amino sugar

Oxalic Acid C2H2O4 N-acetyl glucosamine C8H15NO6

α-ketoglutaric acid C5H6O5 Basal respiration

Citric Acid C6H8O7 Water H2O

L-malic acid C4H6O5

Thirty microcosm experiments were installed in controlled conditions using two types of soil (i.e. Phaeozem and Luvisol),

four fertilizers (i.e. cattle manure, green manure, slurry manure and mineral fertilizer) and one treatment without fertilizers as

control. MicroResp multi-SIR method was used to assess the soil microbial functional diversity changes using 15 carbon

substrates. Table 1. Carbon substrates used in MicroResp
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