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Abstract 

 
The paper emphasized the structural vulnerability of two Chernozems from Baragan Plain (P1 – non-irrigated and P2 – 

irrigated) by the aim of the structural hydrostability indicators: structural instability index (IS); soil dispersion (D - % 

g/g); structural macro-hydrostability (AH - % g/g). The analytical results showed, in P1, that the values of the 

structural instability index (IS), in the tilled layer, is high (0.74 in Ap) to very high (1.01 in Apt) and decreased to 

medium (0.48 – 0.66) in the lower horizons.  

In P2, the IS values ranging from extremely high (3.77) in the top Ap horizon to very high (1.04 – 1.58) in the deeper 

horizons; except the Am horizon, where the IS reached the minimum value (0.38) in the profile. The extremely high – 

very high values of IS showed a high risk to soil destructuration. The values of D are medium and low for AH (in THE 

tilled layer); while in P2: D values are high–medium, while AH values are very low–low, increasing with depth. At the 
microscopic level, the analytical data are clearly reflected by the micromorphological images for both soil profiles: in 

P1 the structural aggregates (as well as macrofauna coprolites) are partially (and/or totally) consumed by the 

terrophagous (and coprophagous) mesofauna – showed by their rounded shape; while in P2, the structural aggregates 

collapsed under physico-mechanical processes, due to their friability – showed by their angular shapes. The results 

showed medium–low (P1) – high (P2) vulnerability to structural degradation (in the tilled layers).  
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INTRODUCTION 

 

Chernozems are considered soils with 

low vulnerability to destructuration due to 

their high biological activity and organic 

matter content, but in the actual drastically 

change of the climate, all the terms of the 

„ecological equation‟ could also drastically 

altered.  
Specialists warn that climate change will 

have a significant impact on soil resources and 
ecosystems as a result of the increase in 
temperature and changes in the rainfall regime. For 
the Carpathian Basin, for example, severe drought 
events are predicted during this century. (Gelybo 
G., et al, 2018). 

The water stable aggregates is significantly 

influenced by the soil physical and chemical 
properties as: clay and humus contents, Ca2+, base 
saturation degree, sum of the exchangeable bases, 
soil reaction, cation exchange capacity (Manea A. 
et al., 2011).  

Soil is the main supplier of macro and 

micronutrients for cultivated plants and 

therefore the study of the changes induced by 

climate changes on fertility properties is 

necessary and timely (Karmakar R. Et al., 

2016). 
Calcium ions promote the formation of a 

stable soil structure by saturating the humus and 
forming calcium humats, which increased the 
structural aggregates cohesion; a proportion of 50 
– 80 % of Ca2+ ions from the total exchange 
capacity ensure the soil fertility, as well as the soil 

structure stability and the favorable regime for the 
water and air (Lixandru Gh. et al., 1990; Manea A. 
et al., 2011). 

The higher stability of water-stable 
aggregates means the more C protected within the 
aggregates and therefore the water-stable 
aggregates could be consider a key factor in the 
stabilization of soil organic matter in the 

Chernozems (Simansky V. and Jonczak J., 2016).  
The size and structural stability of the 

aggregates allow the appreciation of the effects 


