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PROGRAMMA
Ore 08.30 Registrazione dei partecipanti e caffè di benvenuto

Ore 09.30 Saluti istituzionali

SESSIONE I:

Chair:   Salvatore Roberto Pilu (UNIMI)

Ore 09.40 Quadro di riferimento economico del mais
  Dario Frisio (UNIMI)

Ore 10:10  Tavola rotonda: “Le organizzazioni di settore cosa si aspettano dalla ricerca per il mais?”
  Moderatore:  Dario Frisio (UNIMI)
  Partecipanti:  Carmine Genovese (Masaf), Gian Michele Passarini (CIA - Agricoltori Italiani), 
    Ermes Sagula (Coldiretti), Phil Thurn Valsassina (Confagricoltura), 
    Alessandra Oldoni (Copagri), Daniele Castagnaviz (Confcooperative Fedagripesca), 
    Giulio Gavino Usai (Assalzoo), Gianfranco Pizzolato (Aires)

Ore 10.50 Agricoltura rigenerativa: perché il mais è una coltura chiave
  Amedeo Reyneri (UNITO)

Ore 11:10 Editing genomico in mais nel solco di un’agricoltura rigenerativa
  Serena Varotto (UNIPD)

SESSIONE II SPERIMENTAZIONE CREA 2023

Chair:   Massimo Blandino (UNITO)

Ore 11.30 I risultati delle Reti Nazionali di confronto varietale mais
  Gianfranco Mazzinelli (CREA)

Ore 11.45 Rete Qualità Mais: monitoraggio micotossine campagna 2023
  Sabrina Monica Locatelli (CREA)

Ore 12.00 Ricerca e sperimentazione nell’iscrizione di nuove varietà di mais al registro nazionale
  Anna Pia Maria Giulini (CREA)

Ore 12.15  Tavola rotonda sui temi della giornata con rappresentanti della ricerca e dei maiscoltori
  Moderatore: Barbara Righini (Agronotizie)
  Partecipanti: Daniele Villa (Agricola 2000), Cesare Soldi (AMI), Giovanni Cabassi (CREA),   
    Silvio Salvi (UNIBO), Giovanni Savoini (UNIMI), Giuseppe Carli (Assosementi)

Ore 12:55 Conclusioni

Ore 13:00 Aperitivo/light buffet 

COMITATO SCIENTIFICO:
Paola Battilani (UNICATT), Massimiliano Lauria (CNR), Sabrina Monica Locatelli (CREA), Tommaso Maggiore (UNIMI), Nicola Pecchioni (CREA), 
Amedeo Reyneri (UNITO), Silvio Salvi (UNIBO), Serena Varotto (UNIPD).

COMITATO ORGANIZZATORE (CREA):
Carlotta Balconi, Chiara Lanzanova, Sabrina Monica Locatelli, Daniela Pacifico. E-mail: ci.bergamo@crea.gov.it

ISCRIZIONE
Per partecipare al convegno è necessario iscriversi compilando il modulo a questo link: https://forms.gle/8ULJan4Nex1pavc8A
Per motivi organizzativi, le iscrizioni dovranno pervenire entro mercoledì 24 gennaio.
Gli iscritti al convegno web riceveranno un e-mail per il collegamento all’evento. Verranno rilasciati attestati ai partecipanti in presenza. 
Saranno attribuiti i CFP per i Dottori Agronomi e Dottori Forestali ai sensi del regolamento in vigore sulla formazione professionale continua ai 
partecipanti in presenza e si informa che l’iscrizione a www.sidafonline.it è obbligatoria.

L’evento verrà registrato e reso disponibile sul sito https://www.crea.gov.it/. L’iscrizione all’evento implica il tacito consenso alla registrazione dello stesso
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L’agricoltura rigenerativa ha bisogno 
di varietà appositamente 
selezionate
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F I G U R E 6 Crop improvement process through plant breeding & genetic engineering

The newly introgressed trait is then evaluated for efficacy
in multiple genetic backgrounds (elite lines) to ensure no
unwanted effects from linkage drag or other unexpected inter-
ference. As before, the new trait must be backcrossed into
each elite line over several generations and is subjected to
broad field testing for trait efficacy, yield, vigor, and other
agronomic characteristics.5 This step of trait integration into
elite breeding lines and field testing takes, on average, 5 yr to
complete in plant breeding (Figure 6).

The final step in plant breeding involves another 2 to 3 yr
of stringent precommercial field testing in order to select the
best performing elite lines before they are released to the mar-
ket. Testing and development begins with tens of thousands
of crosses of the new trait into a large number of elite lines
evaluated in small plot trials at a limited number of locations
(Glenn et al., 2017). At each generation, the best performing
lines are preserved for further trials and the rest are discarded.
The advanced lines are tested in successively larger plots at
more locations, in order to assess their adaptability and per-
formance in diverse growing environments. Perhaps 100 or
fewer improved commercial lines that contain the new trait
may be produced by seed companies with extensive breeding
programs in any given year. Each year the best lines are recy-
cled to the beginning of the process for further improvement,
thus providing a constant stream of improved crop varieties.

Overall, the entire development process of a new trait
through plant breeding takes, on average, 13 yr. Researchers
have proposed a number of refinements to the process, all
aimed at decreasing the time required to complete the cycle

5 It is noted here that in some crops, especially those that are not grown
as hybrids, a forward breeding approach can be taken where the selection
happens on the population of progeny plants, and through selfing, the most
promising lines with the desired complements of traits are maintained and
essentially a new genetic makeup is brought forward.

(e.g., Hickey et al., 2019; Lenaerts et al., 2019). Neverthe-
less, because each genetic cross in plant breeding yields
offspring with a unique genetic make-up, the more crosses
that are made, the higher the chance that one or more of
such offspring will carry the desired trait without undesirable
linkage drag. Hence, success in plant breeding is achieved
through “brute force.” As a result, plant breeding is a slow
process, and it can be costly. There are only a few esti-
mates of unit costs (per developed variety) in plant breeding,
mostly of material expenses (e.g., Dreher et al., 2003; Mor-
ris et al., 2003), whereas estimates of capital and labor unit
costs are not publicly available. Overall, modern plant breed-
ing requires extensive capital infrastructure (green houses,
production fields, geographically dispersed research stations,
analytical labs, automated genotyping systems, germplasm
banks, extensive information technology infrastructures, etc.)
as well highly trained and specialized labor. Because capital
and labor used in plant breeding are shared across a large num-
ber of varieties and over time, their costs are generally difficult
to allocate to individual varieties. At an industry level, private
research and development (R&D) investment in crop improve-
ment was estimated at $4.2 billion in 2015 (Kalaitzandonakes
& Zahringer, 2018); almost 50% of that investment was spent
in plant breeding.

4.2 Genetic engineering

Development of a genetically engineered crop also proceeds
through the same basic steps in crop improvement outlined
above. Similar to the trait identification phase in plant breed-
ing, gene discovery R&D is ongoing in genetic engineering.
The goal of gene discovery is to identify candidate genetic
sequences that may confer desirable traits in the target crop.
A new gene may directly produce a trait by enabling novel,
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Usando guide multiple modifico più geni 
nello stesso intervento
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Genome Editing-accelerated Re-Domestication (GEaReD) – A new major direction in plant breeding

Biotechnology Journal, Volume: 17, Issue: 7, First published: 04 February 2022, DOI: (10.1002/biot.202100545) 

Biotechnology Journal        Volume 17, Issue 7
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Il mais origina dalla domesticazione del teosinte 
con successivo contributo di geni da Zea 
mays ssp. mexicana circa 4000 anni dopo l’inizio 
della domesticazione. 



Il vigore ibrido Le linee di-aploidi
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n 10 August 2020, a record-breaking 
windstorm raced across Iowa, the 
big buckle of the U.S. Corn Belt. 
Gusts up to 225 kilometers per 
hour flattened fields and build-
ings, with losses totaling an esti-
mated $12 billion across several 
states. “It was devastating,” says 
Kelly Gillespie, a crop physio-

logist with Bayer Crop Science, who recalls 
driving by ruined houses and wrecked silos. 
About 16% of Iowa’s corn and soybean crops 
were damaged or destroyed. “Corn snapped 
and broken for as far you could see.”

In the midst of the destruction, though, 
Gillespie saw glimmers of hope. When she 
and other researchers visited fields of ex-
perimental corn plants developed by Bayer, 

they saw that most of the plants had re-
sisted the force of the storm and remained 
standing. The source of their strength? 
They were shorter.

To an interstate traveler—or anyone lost 
in a corn maze—the most impressive fea-
ture of corn is its stature. Modern corn can 
grow twice as tall as a person, but height 
has drawbacks, making the plants vulner-
able to wind and more difficult for farmers 
to tend. Plant scientists think corn can be 
improved by making it shorter, and lead-
ing seed companies are doing that through 
both conventional breeding and genetic 
engineering. Bayer has launched a short 
variety in Mexico, another company is sell-
ing its versions in the United States, and 
more are getting involved.

Researchers say short corn could be a 
boon for farmers. “This is an idea long over-
due,” says Rex Bernardo, a corn breeder and 
geneticist at the University of Minnesota. 
“I’m quite excited.” In addition to bolstering 
wind resistance, the short stature will allow 
farmers to drive tractors into their fields 
longer into the summer to add late-season 
fertilizer or fungicides to boost the harvest. 
And according to Stine Seed, a company 
that has pioneered short corn, the new crop 
can increase yield even further because it 
can be planted more densely.

Bayer is now wrapping up its final round 
of U.S. trials, which took place this sum-
mer across 12,000 hectares in Iowa and 
three nearby states. The company plans to 
start selling seed to U.S. farmers next year, 

F E AT U R E S

HIGH HOPES FOR 
SHORT CORN
Plants bred or engineered to be short can stand up better 
to windstorms. They could also boost yields and benefit 
the environment  By Erik Stokstad
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In the company’s early days, how-
ever, Stine had far less to spend on 

R&D than the big seed companies. That 
cost-cutting led to an unintended break-
through with corn. The standard practice 
with breeding trials was to plant corn 
densely, then thin the plots to give plants 
room to grow. Stine didn’t have the labor 
to do this weeding, so he let all the plants 
live, then selected the corn from the plots 
that performed the best. 

Over the years, this led to hybrids that 
were about one-third shorter than con-
ventional corn. Their leaves are angled 
upward more, and the tassels are smaller, 
letting more light reach the lower leaves. 
Crucially, this means more plants can be 
grown per hectare, potentially increasing 
the overall harvest. “I think Harry’s onto 
something,” Lamkey says. 

On his family farm in north-central Il-
linois, Darron Judd has been growing 
Stine’s short corn for several years. To get 
the recommended density in his fields, he 
had to modify his tractor to plant seeds in 
rows 38 centimeters apart rather than the 
standard 76 centimeters. The change was 
costly, but Judd likes the sturdiness of the 
short corn. “It just stands great.” He aims 
for 18 tons per hectare. The Illinois aver-
age is 13 tons.

Yet Stine Seed President Myron Stine 
says several factors have made it hard to 
win new customers for short corn. For ex-
ample, farmers like to compare new vari-
eties to what they’re used to growing, he 
says. If they do this by alternating rows of 
short and tall corn, the shorter hybrid will 
not perform as well because it’s shaded by 
the taller corn. Lamkey says another rea-
son many farmers have been reluctant to 
plant corn more densely is that it forces 
them to bet on the weather: in a dry year, 
plants packed into a rain-fed field can lit-
erally run out of water. And Seth Murray, a 
corn geneticist and breeder at Texas A&M 
University, notes that farmers have to buy 
more seed to plant densely—offsetting 
some of the profit from higher yield. 

For Bayer and Corteva, those hurdles 
may prove less daunting. Those two com-
panies account for 70% of the U.S. corn 
seed market, and they have more resources 
to promote proper planting of short corn.

In Iowa, at least, they expect to find 
receptive ground. Farmers there have 
become “hyperfocused” on the risk of 
derechos, Lamkey says. Those who turn to 
short corn to reduce the risk of loss may 
reap other benefits, in yield and environ-
mental protection. 

Decades after wheat and rice were trans-
formed in the Green Revolution, corn is 
getting its turn. jC
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Short but sturdier
Tweaking growth hormones through breeding or genetic engineering can 
create shorter corn plants by reducing the length of stalk segments 
between leaves. The plants are sturdier because the ears grow closer to the 
ground, lowering the center of gravity. The plants also tolerate tight 
spacing, thanks to more upright leaves. A smaller tassel allows 
more light to reach the leaves.

Severe windstorms wreak havoc on fields of tall corn, like this one in Iowa laid low by a derecho in 2020.
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Bayer ha prodotto una varietà di mais nano per Mexico, mente altre compagnie 
stanno costituendo varietà nane per gli USA. Bayer ha inoltre prodotto 
mediante  breeding convenzionale almeno 3 ibridi nani che sono stati testati 
negli USA da circa 300 agricoltori.
Anche Corteva, proprietaria di Pioneer Hi-Bred International, sta producendo 
ibridi nani mediante miglioramento genetico convenzionale. 
Trasferire il carattere in ibridi affermati richiede almeno 5 anni, per cui Bayer sta 
adottando strategie alternative. 
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Grazie per l’attenzione

Serena Varotto


