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Abstract 
 

It is well known that global climate change represents one of the greatest threats to the environment social and 

economic sector. Current trends in adopting sustainable agriculture are increasingly based on the implementation of 

agricultural practices designed to protect the environment and ensure the food needs of a growing population. 
Vineyards are among the oldest crops in the world, with the highest level of soil degradation. In vineyards there are 

several different cultivation technologies with different soil management systems, but all of them have the common 

objectives of creating optimal, favorable conditions for the growth and development of vines while maintaining or 

even improving soil health. Protecting the physico-chemical properties of the soil as well as conserving its 

productive capacity is a permanent concern of mankind, and the success of well-defined development clearly 

depends on it. In order to identify the stability patterns, this research assesses the protecting impact of grass cover, 
conventional and minimum-tillage system on physical soil properties in traditional vineyards. The study was carried 

out at the Vasile Adamachi Student Research and Practice Station of the "Ion Ionescu de la Brad" University of Life 

Sciences in Iasi, from the north-eastern part of Romania. To maintain environmental quality, vineyard yields and 

grape quality at a high level, as a response to an increased awareness of the value of soil health, the adoption of 

sustainable soil management practices is becoming increasingly common in wine-growing regions worldwide. 
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Viticulture is of high economic value, 

with approximately 7 million hectares of 

grapevines planted worldwide, of which 50% 

are located in Europe (OIV, 2020). 

Vineyards are recognized as an 

agricultural land use vulnerable to soil 

degradation, mainly because they are typically 

located on steep slopes and managed with 

heavy machinery and agrochemicals 

(Prosdocimi et al., 2016). 

Although vineyards are intensively 

managed agro-ecosystems, they can host a 

large biodiversity (Bruggisser et al., 2010; 

Fernandez-Mena et al., 2021; Geldenhuys et 

al., 2021), can provide a range of ecosystem 

services due to their perennial nature, and 

form landscapes rich in high quality natural 

and semi-natural areas and special habitat 

structures (Winkler et al., 2017; Garcia et al., 

2018). 

In viticulture, management is 

commonly done in a trellis system with 

different degrees of management intensity in 

inter-rows between the vines, depending on 

local environmental conditions and the wine 

grower's attitudes, knowledge and experience 

(Chen et al., 2022). 

Several studies have highlighted that 

frequent tillage, machinery traffic, and 

agrochemical use in vineyards are responsible 

for the increase on soil compaction (Biddoccu 

et al., 2016) and the decrease in aggregate 

stability, soil organic matter (SOM), and 

nutrient content (Catania et al., 2018; 

Mondini et al., 2018). 

Vineyard inter-rows can support 

sustainability in viticulture by allowing a 

management system which supports a 

permanent or temporary vegetation cover with 

non-crop plant species, either as sown cover 

crop mixture or spontaneous vegetation. The 

positive effect of cover crops on different 

biodiversity levels and the associated 

ecosystem services has been demonstrated by 

many studies (Geldenhuys et al., 2021; 

Zanettin et al., 2021).  

Cover crops stabilize soil aggregates by 

enhancing root networks in soils and thereby 
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