Tpography & GraphioDesign

S Grafiche Salerno

"y

'SOCIETA ITALIANA DI AGRONOMIA

TN

REGIONE SICILIA

Assemblea Regionale Siciliana
P.zza San F.sco di Paola

Tel. +39 091583728
] IMPRESE E .
PON COMPETITIVITA

2014>20

UNIONE EUROPEA . . .|
Fondo suropeo i sulupporegonale  Riciccendiamo lo sviluppo

. //}zw/am /4// ,///////’// ( é't/y'z//////>v/

Approccio integrato per lo sviluppo di prodotti innovativi nei settori trainanti del comparto agroalimentare siciliano” - Voce progetto: 2017-NAZ-0228 - CUP B78117000260008




P

e Sf‘@fo

P

AN

@YAN 6)

2Rl GRS
Zorg st

Societa Italiana di Agronomia

Proceedings of the XLVII Conference
of the Italian Society for Agronomy

University of Palermo
Dipartimento di Scienze Agrarie, Alimentari e Forestali
Complesso Monumentale di San Pietro
Marsala (TP)
12-14 September 2018



A cura di
Edit by

Giovanna Seddaiu
Marcella Giuliani
Claudio Leto

Comitato Scientifico
Scientific Committee

Carlo Grignani
Michele Pisante
Giovanni Argenti
Paolo Benincasa
Raffaele Casa
Marcello Donatelli
Marcella Giuliani
Andrea Monti
Giovanna Seddaiu
Ruisi Paolo
Alfonso Salvatore Frenda
Agata Novara
Mauro Sarno
Mario Licata

Societa Italiana di Agronomia
www.siagr.it

ISBN 978-88-904387-4-5

Societa Italiana di Agronomia



The Effect Of Sowing Date And Genotype Choice On Crambe (Crambe abyssinica): A
Promising Oilcrop For The Biobased INAUSEIY ........ccceeeiiiiiiiiieiiieeieecieeee e

Marco Acciai, Federica Zanetti, Andrea MONti.............ccoveeeeeiiveeeeeiiieieeeciieee e, 152
Introduction Of Barley Hybrid And Maize At High Plant Density To Enhance Methane
ProAUCLION ....iiiiiiiiiei ettt 154

Serra, F., Dinuccio, E., Gioelli, F., Rolle, L., Reyneri, A., Blandino, M. .................... 154

Harvesting Management Influences Long Term Productive Performances Of Perennial

ENCTZY GIaSSES ..uvvieeniiieeiiie ettt ettt ettt e ettt e s bt e saabeesabteesnbeeesabeeennseesnnne
Federica Zanetti, Danilo Scordia, Salvatore L. Cosentino, Angela Vecchi, Silvio
Calcagno, ANArea MONT .......ccuieriieiiieiieeiiesieeee ettt e sseeeseesnbeebeesenas 156

Simulation Of Bioenergy Cropping Scenarios On Sediments And Nutrient Flows In A

Mediterranean Watershed Using The SWAT Model .........cccoeeviieeiiieeiiieeieecieeeee e
Giuseppe Pulighe, Guido Bonati, Filiberto Altobelli, Flavio Lupia, Marco Colangeli,
Lorenzo Traverso, Marco Napoli, Anna Dalla Marta ...........cccccecvrieiiiincieenciieeeeeee, 158

Nitrogen Use Efficiency Of Long-Term Plantations Of Arundo donax And Miscanthus x

g Fet2 111510 TS PSS
Danilo Scordia, Giorgio Testa, Venera Copani, Silvio Calcagno, Andrea Corinzia,
Giovanni Scalici, Giancarlo Patané, Sebastiano Scandurra, Cristina Patané, Salvatore L.
COSCIEINO ....cevveeeerieeieee ettt e ettt e et e e et eeeteeeeateeeeabeeeeetseeeaseeestseeansseesssaeesnseeesssesennsesenseas 160

A Follow Up Study Of Biomass Yield Of Saccharum spontaneum ssp. aegypticum Under

WaAter REGIMES ....eviiiiiieeiie et ettt e et e e eesae e eaaeeensaeeensaeesnseeeanseeennns
Danilo Scordia, Giorgio Testa, Venera Copani, Alessandra Piccitto, Silvio Calcagno,
Andrea Corinzia, Giancarlo Patane, Santo Virgillito, Giovanni Scalici, Cristina Patane,
Salvatore L. COSENTINO ......c..eeeiviieiiieeiiieecciieeecieeeere e et e eeateeeaeeesveeeeaeeesaseeesasesenaneeens 162

Effect Of Different Date Of Sowing On Cotton (Gossypium hirsutum L.) Varieties In

Mediterranean Climate CONdItIONS..........cooueiruiiiiianieiiie et
Maria Cristina Gennaro, La Bella Salvatore, Teresa Tuttolomondo, Giuseppe Bonsangue,
IMATTIO LICALA ..ottt ettt ettt e b e 164

Soil Greenhouse Gases Emissions In A Cardoon-Based Bio-Energetic Cropping System:

The Role Of Compost Application At The First Year .......ccccceceveevenienenienienecienieneene
Giacomo Patteri, Antonio Pulina, Roberto Lai, Marcella Carta, Agostino Piredda, Chiara
Bertora, Carlo Grignani, Pier Paolo ROZEero.........ccceecvieviiiiiiniiiiiiiiceeeeeeeee 166

Evaluation Of An Hemp Genotype (Futura 75) For A Dual Purpose Production In A Semi-

Arid Mediterranean ENVITONMENT............ccueiiiuiiieiiieiiiie ettt et evee e eveeesveeeeareeens
Giorgio Testa, Silvio Calcagno, Paolo Guarnaccia, Sebastiano Andrea Corinzia,
Giancarlo Patan¢, Danilo Scordia, Salvatore Luciano Cosentino ................cccvveeenne... 168

Evaluation Of The Methanogenic Potential Of Two Lignocellulosic Crops ..........ccceuuee....
Giorgio Testa, Alessandra Piccitto, Danilo Scordia, Sebastiano Andrea Corinzia, Silvio
Calcagno, Salvatore Luciano COSENLINO .......c.ccceeeruieriieriienieeiienieeieeseeeieesieeeaeenenes 170



Introduction Of Barley Hybrid And Maize At High Plant
Density To Enhance Methane Production

Serra, F., Dinuccio, E., Gioelli, F., Roll¢, L., Reyneri, A., Blandino, M.

Dip. Scienze Agrarie, Forestali ¢ Alimentari, Univ. Torino, IT; francesca.serra@unito.it

Introduction

In most cases the biogas plants request a feed integration with specific crops and a right combination of crops
are often required to maximize the methane yield for hectare. In North Italy, the conventional cropping system
for this purpose is triticale followed by maize harvested at dough stage.

The recent introduction of barley hybrids and new maize varieties could offer new opportunities for the supply
chain for biogas. Barley hybrids are characterized by higher biomass yield and a lower predisposition to develop
of foliar disease if compared to conventional cultivars (Muhleisen et al., 2014, Blandino et al., 2015). Recent
maize hybrids are able to withstand higher plant densities and to show greater productive advantage with narrow
inter-row spacing that enhance plant equidistance (Testa et al., 2016). In order to evaluate the above mentioned
new introductions a research was set to compare different double cropping systems, based on winter cereals
with different harvesting times followed by maize, cultivated under conventional and high plant population on
yield and on methane production.

Materials and Methods

During 3 growing seasons (2014-2016), field trials were conducted in North West Italy (Carignano, TO)
comparing different treatments according to a factorial design based on four cropping systems and two sowing
densities. The tested cropping systems were maize (M) as single crop and maize sowing as double crop after
barley (BM), triticale (TM) and common wheat (WM). Moreover, maize was sown at two different plant
densities: standard density (StD: 7.5 plants m?sown at a 0.75 m wide inter-row spacing) and high density (HiD:
10 plants m-?> with a narrow inter-row spacing of 0.5 m). The treatments were assigned to experimental units
using a split-plot design, with the cropping system as the main-plot treatment and the maize plant density as the
sub-plot treatment. The experimental unit was replicated 2 times and it was represented by main-plots having a
surface equal to 2000 m?, in order to harvest the crop with conventional chopper machine.

The silage yield obtained for each crop and harvest was determined by weighing the forage harvested from all
the plot surface. The specific methane yield per ton of volatile solid (VS) was measured through the biochemical
methane potential (BMP) method. The methane production per hectare was calculated for each cropping system
on the basis of the BMP results and the silage yield.

Results

Dough stage was reached earlier on hybrid barley compare triticale (+ 11 days) and wheat (+ 19 days). On the
other hand, among winter cereals silage production was higher on wheat (14.9 t ha''), compare to triticale (13.0
t ha!) and to hybrid barley (10.3 t ha'!); consequently the methane production was higher on wheat (4550 Nm?
ha!) compare to triticale (-17%) and to hybrid barley (-28%).

As expected, the delay of sowing after wheat and, secondly, after triticale reduced the maize for silage yields:
compared to the maize cultivated as single crop (21.8 t ha!) yields were on average -20%, -33% and -47% after
barley, triticale and wheat, respectively. Plant density of maize affects yield but its effect was progressively less
evident delating sowing time; therefore, as single crop the HiD significantly increased, on average, by 23% the
silage yield compared to StD, while in the last two sowing after triticale and wheat, no significance differences
were pointed out.

The analysis of cropping systems highlight that the double crop barley + maize(BM) has reached the highest
biomass production (32 t ha'') and methane yield per hectare (9971 Nm? ha'!) with a positive effect of maize at
high plant density (Figure 1). This treatment showed an increase of methane production of 46% and 18%
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compared to StD maize alone and triticale after maize (TM) StD, respectively. However, the use of high plant
population in single maize crop system (M HiD) led to methane yield similar to the conventional system based
on double-crop system triticale + maize (TM StD).
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Figure 1. Effect of cropping systems based on different winter cereal - maize combinations' and maize plant densities’
on silage yield per hectare. Different letters on bars indicate significant differences (P < 0.01).

' M, single crop of maize planted in spring; BM, double crop with hybrid barley followed by maize; TM, double crop
with triticale followed by maize; WM, double crop with common wheat followed by maize.

2 StD, a standard planting density (7.5 plants m™) sown at a wide inter-row spacing of 0.75 m; HiD, a high planting
density (10 plants m) with a narrow inter-row spacing of 0.5 m.

Conclusion

The recent introduction of barley hybrids and maize hybrids able to withstand higher plant density can lead
enhancement of silage and methane yield compare the more conventional double-crop system (triticale + maize)
at standard density.
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