
       

 

 

 

 

Consiglio per la ricerca in agricoltura e l’analisi dell’economia agraria 

Centro di ricerca Agricoltura e Ambiente, Bari 

 

 

 

 

Proceedings of the 49th National Conference 

of the Italian Society for Agronomy 

“Sustainable management of cropping systems” 

16th-18th September 2020 

Online Conference (Microsoft Teams)



Edit by 
Anna Dalla Marta 
Domenico Ventrella  
 
 
 
 
Scientific Committee 
Michele Perniola 
Luca Bechini 
Anna Dalla Marta 
Michela Farneselli 
Salvatore La Bella 
Carmelo Maucieri 
Dario Sacco 
Giorgio Testa 
Domenico Ventrella 
 
 
 
 
Local organizing committee 
Francesco Fornaro 
Liliana Gaeta 
Pasquale Garofalo 
Luisa Giglio 
Nicola Martinelli 
Domenico Ventrella 
Alessandro Vittorio Vonella 

 
 
 
 

Società Italiana di Agronomia (SIA) 

www.siagr.it 
 

 
 
ISBN 978-88-908499-3-0 

 
 
 

Typesetting and formatting by: 
Francesco Fornaro, Liliana Gaeta, Luisa Giglio, Alessandro Vittorio Vonella 

 

http://www.siagr.it/


 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The correct citation of article in this book is:  
Authors, 2020. Title. Proceedings of the 49th Conference of the Italian Society of 
Agronomy (Dalla Marta A., Ventrella D., Eds.), Bari, Italy, 16th-18th September 2020,   
pag. x-y  



Proceedings of the 49th Conference of the Italian Society of Agronomy - Bari, Italy, 16th-18th September 2020 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

  #SIA2020 
3 

Index 
 
Session 1 - The agronomist in the digital agriculture: new training and  
research needs 
 

Oral communications 
 

UAV-Based Field Monitoring for Site-Specific Weed Control: Application on a Maize 
Field in Northern Italy 
Corti M., Cavalli D., Gallina P. M., Pricca N., Vigoni A., Cabassi G.    pag.  10 
 
Is really NDVI a valid indicator for nitrogen fertilization management? 
Fabbri C., Mancini M., Vivoli R., Truschi S., Dalla Marta A., Orlandini S., Napoli M.  pag.  12 
 
Development of a cover crop winterkill simulation model 
Gabbrielli M., Bechini L., Acutis M., Cavalli D., Perego A.     pag.  14 

 

Predicting precision nitrogen side-dress applications for maize with a simulation model 
Toffanin A., Borin M., Vellidis G.       pag.  16 
 
Posters 
 
VISTOCK project: an integrated system for precision grazing management by virtual 
fencing 
Argenti G., Dibari C., Moriondo M., Staglianò N., Bellini E., Bozzi R., Pugliese C.,  
Aquilani C., Nannucci L., Confessore A., Eftang S., Semenzato P., Nicoloso S.  pag.  18 
 
Application of precision farming for the sustainability of durum wheat cultivation 
Denora M., Gaudiano M., Perniola M.       pag.  20 
 
Qualitative response and nitrogen use efficiency of durum wheat to precision farming  
techniques 
Denora M., Gaudiano M., Perniola M.       pag.  22 
 
Sustainable weed management: modern approaches and new perspectives 
Esposito M., Cirillo V., Crimaldi M., Sarghini F., Maggio A.    pag.  24 
 
Mobile and web apps as tools for weed identification 
Fogliatto S., Patrucco L., Vidotto F.       pag.  26 
 
Towards the development of a smartphone app to schedule irrigation in maize 
Toffanin A., Maucieri C., Borin M.       pag.  28 
 
Ancient grains between tradition and blockchain: the GRANTCHAIN project 
Trombi G., Bartoloni N., Bandinelli R., Bindi B., Fani V., Moriondo M., Padovan G.,  
Dibari C.          pag.  30 

  



Proceedings of the 49th Conference of the Italian Society of Agronomy - Bari, Italy, 16th-18th September 2020 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

  #SIA2020 
4 

Session 2 - Issues and innovative approaches for sustainable soil management 
Session co-organized by the Italian Society of Agronomy (SIA), Italian Society of Pedology  
(SIPe), Italian Society of Soil Science (SISS) and Italian Society of Agricultural Chemistry (SICA) 
 
Oral communications 
 
Innovative technologies of soil mapping as a tool for precision agriculture 
Amato M., Priori S.         pag.  32 

 
Session 3 - Management and contribution of cropping systems for climate change 
mitigation 
 

Oral communications 
 

Agro-environmental performances of cover crop introduction in rice systems 
Bertora C., Moretti B., Vocino F., Sacco D.      pag.  34 
 
Sustainable intensification in a dairy farm: effect of dynamic forage system 
on protein and metabolizable energy for milk production 
Ferrero F., Tabacco E., Pasinato S., Comino L., Borreani G.    pag.  37 
 
Ammonia volatilization reduction from mineral N fertilizers in the Veneto region: 
combining modeling and field approach 
Mencaroni M., Dal Ferro N., Furlanetto J., Longo M., Lazzaro B., Sartori L., Grant 
B.B., Smith W.N., Morari F.        pag.  39 
 
Comparing global warming and land use of ancient wheat production in organic and 
conventional farming 
Verdi L., Dalla Marta A., Orlandini S., Mancini M.     pag.  41 
 
Posters 
 
Short-term effects of olive mill wastewater amendment on Cicer arietinum L. yield 
and soil characteristics in Mediterranean environment 
Barbera A.C., Leonardi G., Di Benedetto L., Milani M., Cavallaro V., Maucieri C.  pag.  43 
 
Evaluation of environmental impacts of whole-cycle piedmontese beef production 
systems in northern Italy: a farm-based life cycle assessment perspective 
Bonnin D., Tabacco E., Carena S., Borreani G.      pag.  45 
 
Mitigation strategies of fluoride contamination in agricultural soils 
Chahine S., Garau G., Castaldi P., Melito S., Seddaiu G., Roggero P.P.   pag.  47 
 
Anthocyanins accumulation enhances drought tolerance in tobacco 
Cirillo V., D’Amelia V., Esposito M., Chiaiese P., Conti S., Carputo D., Maggio A.  pag.  49 
 
An empirical approach for assessing climate change on the performance of biomass  
sorghum in Southern Italy 
Garofalo P., Campi P., Palumbo D.A., Ventrella D.     pag.  51 
 
Quantifying the effectiveness of terracing on soil erosion 
Grassi C., Orlandini S., Napoli M.       pag.  53 



Proceedings of the 49th Conference of the Italian Society of Agronomy - Bari, Italy, 16th-18th September 2020 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

  #SIA2020 
5 

New perspective for the green roof sector: sedum spp. covering accessions with  
biomedical applications 
Marotti I., Truzzi F., Frassineti E., Trebbi G., Tuttolomondo T., Dinelli G.   pag.  55 
 
Quantifying the effects of the elimination or degradation of terraces on soil erosion 
Napoli M., Grassi C., Orlandini S.       pag.  57 
 
The effect of trees on growth and yield of barley and soybean in alley-cropping 
systems 
Panozzo A., Barion G., Tognetti E., Ferrari M., Di Stefano A., Dal Cortivo  
C., Vamerali T.          pag.  59 
 
Minimum tillage and municipal waste compost for improving soil fertility in 
vegetable cropping systems 
Sirigu A., Urracci G., Virdis A.        pag.  61 
 
Effect of different forage systems on productivity and environmental sustainability  
of dairy farms in Northern Italy 
Tabacco E., Ferrero F., Franco B., Colombini S., Rapetti L., Borreani G.   pag.  63 
 
Soil organic carbon sequestration in Mediterranean climate under conservation  
agriculture: literature search as the first step of a meta-analysis 
Tadiello T., Valkama E., Schillaci C., Perego A., Acutis M.     pag.  65 
 
Development of an automatic prototype to measure soil GHG emissions within the  
project LIFE AGRESTIC 
Volpi I., Bosco S., Mantino A., Volta B., Ruggeri M., Meriggi P., Ragaglini G.  pag.  67 

 
Session 4 - Innovative cropping practices 
 

Oral communications 
 

Agronomic adaptability of the main horticultural and floricultural crops inside 
photovoltaic greenhouses 
Cossu M., Yano A., Solinas S., Deligios P.A., Tiloca M.T., Cossu A., Ledda L.  pag.  69 
 
Performance of hemp grown under salt stress conditions? 
Di Mola I., Cozzolino E., Ottaiano L., Conti S., Rouphael Y., Mori M.   pag.  71 
 
Cover crop termination and weed control in soybean 
Perego A., Tadiello T., Bechini L., Acutis M., Schillaci C.     pag.  73 
 
Pig slurry to increase soil organic carbon in conservation agriculture 
Ronga D., Ruozzi F., Faeti V., Dal Pra A., Davolio R., Mantovi P.    pag.  75 
 
Posters 
 
Influence of nutrient solutions with different ammonium-nitrate ratio on yield 
and nutritional quality of Eruca sativa (Mill.) 
Bulgari R., Cocetta G., Prinsi B., Espen L., Ferrante A.     pag.  77 
 



Proceedings of the 49th Conference of the Italian Society of Agronomy - Bari, Italy, 16th-18th September 2020 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

  #SIA2020 
6 

Combined effect of biostimulant application and nitrogen fertilization on yield 
and leaf quality of tunnel-grown lettuce 
Cozzolino E., Ottaiano L., Di Mola I., Senatore M., Leone V., Rouphael Y., Mori M.  pag.  79 
 
Antioxidant capacity of tomatoes enhanced by mulching 
Cozzolino E., Di Mola I., Del Piano L., Mori M.      pag.  81 
 
Yield and fruit quality of tomato as affected by biostimulant application 
Cozzolino E., Ottaiano L., Di Mola I., Nocerino S., Rouphael Y., Mori M.   pag.  83 
 
Effect of different organic fertilization on the production and quality of Calendula  
officinalis L. flowers and seeds 
De Falco E., Vitti A., Celano G., Esposito A., Mencherini T., Esposito T.,  
Di Leva L., Sacchi R.         pag.  85 
 
Biostimulant effect of new seed-applied fungicides in maize under different 
temperature regimes 
Di Stefano A., Ferrari M., Barion G., Dal Cortivo C., Panozzo A., Vamerali T.  pag.  87  
 
Adaptation of Asparagus acutifolius L. to cultivation in a photovoltaic greenhouse 
Farci R., Cossu M., Deligios P.A., Pala T., Pisanu A.B., Sanna G., Sirigu A., 
Solinas S., Tiloca M.T., Ledda L.        pag.  89 
 
Managing nitrogen fertilisation exclusively through foliar spraying with urea or UAN  
in common wheat 
Ferrari M., Dal Cortivo C., Panozzo A., Barion G., Di Stefano A., Visioli G., Vamerali T. pag.  91 
 
Changes of leaf mineral composition in relation to cover cropping and conventional  
management in a Mediterranean apricot orchard 
Lombardo S., Pandino G., Scavo A., Restuccia A., Fontanazza S., Abbate C.,  
Anastasi U., Guarnaccia P., Litrico A., Mauromicale G.     pag.  93 
 
Effects of soil tillage and fertilization on the arsenic uptake in durum wheat 
Mancinelli R., Allam M., Petroselli V., Papetti P., Radicetti E.    pag.  95 
 
Limiting the irrigation supply to biomass sorghum 
Modugno F.A., Mastrorilli M., Campi P.       pag.  97 
 
Effect of soil tillage and fertilization on sorghum (Sorghum vulgare Pers.) crop 
Radicetti E., Allam M., Petroselli V., Mancinelli R.     pag.  99 
 
Research-based participatory approaches for adopting conservation agriculture  
in the Mediterranean area: the CAMA project 
Rinaldi M.          pag. 101  
 
Challenges and opportunities of Brassicaceous cover crop in Veneto region 
Sartori F., Piccoli I., Berti A.        pag. 103 
 
White mustard - faba bean temporary intercropping promotes three important  
agroecosystem services 
Tosti G., Braconi P., Guiducci M.       pag. 105 

 



Proceedings of the 49th Conference of the Italian Society of Agronomy - Bari, Italy, 16th-18th September 2020 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 

  #SIA2020 
95 

Effects of Soil Tillage and Fertilization on the Arsenic 

Uptake in Durum Wheat 
 

Roberto Mancinelli1, Mohamed Allam1, Verdiana Petroselli1, Patrizia Papetti2,  

Emanuele Radicetti1  
 

1Department of Agricultural and Forestry Sciences (DAFNE), University of Tuscia, IT;  

mancinel@unitus.it, mohamed.allam@studenti.unitus.it, verdianaa@gmail.com, radicetti@unitus.it 
2Department LAMeT, University of Cassino and Southern Lazio, IT; papetti@unicas.it 

 

Introduction 

The increasing heavy metal contamination with concentrations of trace elements, especially arsenic, is a 

serious problem due to their toxicity and carcinogenicity. Arsenic accumulation in plants is slowly 

increasing in various parts of the world through anthropogenic activities and the industrial effluents that 

are released in soil and water. Although Arsenic is not an essential element for plant growth, it can be 

adsorbed and accumulated in plant tissues, including those of vegetables, fruits and grains, therefore it 

represents a potential risk to human health due to its toxicity. Worldwide, durum wheat (Triticum durum 

Desf.) kernels are used for the production of staple foods, such as pasta and bread, thus, in a wheat-based 

diet a large amount of Arsenic could enter in the food chain and cause human health issues. It is well 

known that arsenic accumulation in agricultural plants is related to the availability of Arsenic in the soil, 

the physiology of plants and several soil factors, mainly pH, moisture, microbial community and nutrient 

dynamics. Several methods have been adopted to reduce the concentration of Arsenic in the contaminated 

sites, but generally all these methods are costly and low efficient. A proper use of soils in agricultural 

cropping systems could represent a suitable way to reduce the risks of food contamination, however few 

studies have investigated the effects of agronomical practices on Arsenic accumulation in agricultural 

plants and their products. This study hypothesized that the soil tillage and fertilization practices could 

affect Arsenic accumulation in durum wheat. The main objective of this study was to evaluate how soil 

tillage (plowing, ripping and spading) and fertilization source (mineral and organic) affect Arsenic 

accumulation on durum wheat. 
 

Materials and Methods 

The field trial was realized at the “Nello Lupori” experimental farm of the University of Tuscia located 

in Viterbo (Central Italy - 45°25'N, 12°04'E, Alt. 310 m a.s.l.). The experimental site is located in a 

volcanic area with a high concentration of Arsenic in the soil due to deep-rising fluids of the active 

geothermal systems. The average soil characteristics in the 0 - 30 soil layer are: 63% sand, 22% silt and 

15% clay. Moreover, the total organic carbon and nitrogen are 1,07% and 0.12%, respectively, while the 

pH is 7.1. The climate of the area is Mediterranean typical of Central Italy, with cold, wet winters and 

hot, dry summers. The weather conditions, measured in an automating weather station located near the 

field experiment, were similar to that observed in the long term period (30-year).  

The experimental treatments were: (i) two fertilization type [mineral fertilizers; organic fertilizer 

(composted urban organic waste)]; (ii) three tillage method at a depth of 30 cm [plowing tillage, 

subsoiling tillage, spading tillage]. The experiment was conducted in a complete randomized block 

design with three replications. The plot size was 50 m2 (10 x 5 m).  

The experiment was carried out in a field where the previous year was cultivated sorghum crop. After 

the sorghum harvesting, residues were finely chopped and uniformly distributed in the soil surface. In 

September, the soil was tilled following the above-mentioned treatments and, then, it was harrowed in 

order to break soil clods for the seed bed preparation. The organic fertilizer (15 t ha-1) was distributed in 

one application before the harrowing. Mineral fertilizers were applied according to the practices adopted 

in the study area by distributing the phosphorus (80 kg ha-1) before the harrowing, and the nitrogen at the 

beginning of tilling stage (20 kg ha-1), at the end of the tilling stage (30 kg ha-1) and at the beginning of 

stem elongation (50 kg ha-1). Durum wheat var. Antalis was sown on November 29th, 2018 and harvested 
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on June 25th, 2019. Yield and yield characteristics, straw, roots and leaves of durum wheat were collected 

from a 1 m2 quadrant randomly placed in the middle of each plot. Arsenic content in all plant samples 

was determined by an atomic absorption spectrophotometer. The Arsenic concentration was expressed 

as milligrams per kilo of dry weight (mg kg-1 of D.M.). 

Data obtained from the experimental trials were statistically analyzed by analysis of variance (ANOVA) 

using JMP statistical software package version 4. Fisher’s protected least significant differences (LSD) 

test at the 0.05 probability level (P < 0.05) to compare the effects was used. 
 

Results 

The yield, straw and harvest index (HI) of wheat were significantly affected by both soil tillage and 

fertilization source. Wheat grain yield varied from 322 to 135 g m-2 of DM and tended to be higher in 

subsoiling and spading soil tillage than a plowing and on mineral than organic fertilizers, except in 

subsoiling tillage where no differences were observed between the fertilizer sources (Fig. 1).  

Reduced tillage practices, as subsoiling and 

spading, could have enhanced water availability in 

the soil for the crop, especially in May when durum 

wheat needs a large amount of water for filling the 

spikes. It is known that mineral fertilization has 

positive effects on grain yield of durum wheat, 

especially if split based on the crop needs. The 

straw data followed a similar trend to that described 

in seed yield. 

The Arsenic accumulated into durum wheat plants 

was mainly distributed in the roots, followed by 

leaves, then kernels and stems (Tab. 1), however, 

there were significant differences among the 

treatments. Indeed, in whole plants, it was the 

highest in plow treatments under mineral 

fertilization source (0.735 mg kg-1 of DM). 

The data highlights that adoption of subsoiling or 

spading soil tillage determined a reduction of 

Arsenic accumulation in the whole plant of durum 

wheat (on average -29% and -52%, respectively). 

Few differences were detected on the fertilizer 

sources in agreement to Stazi et al. (2018), even if 

it looks that the adoption of organic fertilizers 

contributes to the mitigating of the accumulation of 

Arsenic in the durum wheat plants. Although 

spading showed high values of Arsenic content in 

the kernels, the values are abundantly lower 

compared the recommended thresholds suggested 

by the European Food Safety Authority regarding 

dietary exposure. 
 

Conclusions 

This study demonstrated that the adoption of sustainable agronomical practices, such as reduced tillage 

and organic fertilization, could contribute to reduce the Arsenic uptake in durum wheat in contaminated 

soil and thus help the reducing the risks for human health. 
 

Literature 
Stazi S.R., Mancinelli R., Marabottini R., Allevato E., Radicetti E., Campiglia E., Marinari S., 2018. Influence of organic 

management on As bioavailability: Soil quality and tomato As uptake. Chemosphere 211: 352-359. 

Table 1. Arsenic accumulation in durum wheat. Values 

belonging to the same parameter with different letters are 

statistically different according to LSD (P < 0.05). 
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Figure 1. Durum wheat production and harvest index (HI). 

Values belonging to the same parameter with different 

letters are statistically different according to LSD (P < 

0.05). 
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