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Are robots

Guy Dubon and Christian Befve,
co-editors

© Maude Le Corre

a “disruptive evolution”?

hen the steam engine was

invented at the end of the

eighteenth century, it multiplied
the power of man and beast. Tipping a part
of humanity into the industrial era, this
innovation was described as a “disruptive
evolution”. Today's new technologies
are now paving the way for robotics,
which are already in use in some sectors
and are currently being discovered in
agriculture too. Milking robots have
quickly become established on dairy
farms, weeding robots are spreading
further afield and harvesting robots are
making their appearance in fields.

The first asparagus harvesting robots,
featured in this edition of Asparagus
World, show that asparagus is at the
very forefront of innovation. Will

these too bring with them disruptive
developments into the world of
agriculture? But more than simply
replacing the labour of the women and
men who harvestasparagus, these
robots are already opening the way to
changes in cultivation techniques as well

asanew approach to varietal selection
and many other adaptations. Other
innovations are yet to come thanks in
particular to robots’ capacity to collect
datain the field and transform itinto
useful information. Such information
may lead to greater production efficiency
and help make asparagus more
affordable, thus increasing consumption.

Just look at our phones, which have
evolved from landlines to being

packed with connected high-tech!

In two decades, smartphones have
become the 2™ “disruptive evolution”
in the development of human
communication, after speech, writing
and printing (according to philosopher,
Michel Serres). Could anyone have
predicted that asimple telephone would
become the most powerful “political
tool” in the world? Let's hope that the
new world shaped by robotics is, above
all, one that truly benefits humankind,
and not like the dystopia imagined

by Aldous Huxley in his 1932 book
Brave New World.
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World asparagus experts §
gatheringin Cordobain June

The latest in the field of asparagus research will be shared at
the 15" edition of the International Asparagus Symposium

BYJULIEBUTLER W @FreshScribe

and information among participants, the

15" International Asparagus Symposium is
set to take place over June 12-15, 2022, in Cordo-
ba, Spain. Welcoming all those engaged in research,
teaching, cultivation, or public services related
to asparagus cultivation and product quality, the
symposium is organised by the Asparagus Working
Group of the International Society for Horticultu-
ral Science (ISHS) and the University of Cordo-
ba (UCO). Being held in an emblematic Neomudejar
style building, the Rectorate of the University of
Cordoba, it will feature oral presentations, poster
sessions, an exhibition, and seminar discussions,
as well as post-seminar tours to visit farmers and
research locations, and an opportunity to expe-
rience Cordoba and its culture. The following major
topics have been proposed: genetics and breeding,

D esigned to promote exchange of knowledge

The most complicated
season in Caporca'shistory”?

There was strong demand from

US retailers for spears from what is
one of Mexico’s top producer regions
but an unexpected cold snap meant
supply fell disastrously short
BYJULIEBUTLER W@FreshScribe

asparagus to sell - that was the case in the

US early this year. What felt like the longest,
coldest winter of the last five years caused about
a 2-month delay to the harvest in Caborca, which
isusually in full swing by mid-January. Located in
Mexico's top asparagus-growing state of Sonora,
Caborcais mainly geared at the Jan-April window
in the US and has a fast and furious season, sen-
ding up to 2 million or more 5 kg equivalent boxes
aweek. “Retail must be below S2.99/1b to shift this
volume, because if it's not very cheap it's not going
to move,”an industry insider said. In February, US
supermarkets were aggressively promoting aspa-
ragus in readiness for the Caborca crop, some
advertising it at S1.99/1b, he said. But 3-24 weeks
of unseasonably cold weather hit over Feb-March

I ots of store promotions but not so much

15th International
Asparagus Symposium

1AS2022

CORDOBA (SPAIN)
June 12th-15th, 2022

agronomy and produc-
tion systems, physio-

logy and biochemistry, i

pathology and pest
management, nutraceu-
ticals, post-harvest, and
marketing.  Abstracts
of papers for oral pre-
sentations and posters
on topics covering the
entire field of asparagus
research were called for
by the March 1 dead-
line. “We are looking forward to a large turnout, and
to a stimulating, diverse, interactive and high quality
symposium. We cordially invite you to join us and
participate in both scientific and social events,” the
symposium organising committee says. Av

and suddenly there was no
asparagus from Caborca to
sell, leading stores to cite
force majeure and cancel
promotions. Then it warmed
up and a flush came on and
Caborca could not move its
production, causing prices
to drop dramatically. Aspa-
ragus was even seen as low
as S1.24/1b on March 80 at a
Walmart store in Florida.
April 5 is when US retailers
usually start their ads for
Easter promotions, provi-
ding a new window of opportunity to move big
volumes from Caborca. As at April 7, the pre-
vious weeks of hotter weather in Caborca had
favored production and growers were sending
over about L7 million 5 kg equivalents a week.
The April 8, USDA Specialty Crops Market News
report showed a weighted average price of $2.61/
Ib for conventional fresh green asparagus, based
on advertised retail sale prices to consumers in
5,568 major supermarkets. Av
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The unseasonable
weather caused
price fluctuations;

asparagus was
evenreported atas
low as $1.44/Ib at
aWalmart storein
Florida on March 30.
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Trade fair for asparagus production

Trade fair duo expoSE & expoDirekt from
November 23" to 24", 2022 in Karisruhe
BY GUYDUBON

round 200 exhibitors from 12 nations will
A be present from November 23 to 224", 2022

at the 26™ expoSE - Europe’s leading trade
fair for asparagus and berry production - and the
1™ expoDirekt - Germany's largest trade fair for ag-
ricultural direct marketing. Being held over about
25,000 square meters at the Karlsruhe Trade Fair
Centre, the duo will feature companies showcasing
innovationsinasparagusand berry cultivation,as well
asagricultural direct marketing. The organiser of the
tradefairsis the Verband Stiddeutscher Spargel- und
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Onaround
25,000 square meters,
the companies willbe

Erdbeeranbauere.V.(VSSE - Association of Southern
German Asparagus and Strawberry Growers).

expoSE and expoDirekt Asparagus and Strawberry Growerse. V. )
innovation awards With over 660 members, the Association of South- '::Z‘Laer::::

ExhibitorsatexpoSE and expoDirekt have until this
September 30 to submit their innovations for the
innovation award. Anindependent expertjury will
examine the entries and select the winners, with
theaward ceremony tobe held on the first day of the
fair. Further information on the innovation award
application can be found here:

https://www.expo-se.de/for-exhibitors/innovations-awards/?L.=2

The Association of Southern German

ern German Asparagus and Strawberry Grow-
erse.V.(VSSE)is Germany’slargest association foras-
paragusandstrawberry growers. Since 1996, the VSSE
has been the organiser of expoSE - Europe’s leading
trade fair for asparagus and berry production, and
since 2011 ithasalso organised Germany's largest ag-
ricultural direct marketing trade fair, expoDirekt. Av
You can find more information at www.expo-se.de

showing innovations

Visit

: 2. expos
Europe’s

The Azparagus Conpany

and Germany's largest trade fair
for agricultural direct marketing! _

Wednesday/Thursday

23.-24.11.2022

MESSE KARLSRUHE, GERMANY

organiser:
VSSE
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WHAT S NEW IN ASPARAGUS

Asparagus Decline Syndrome (ADS) is one of the main phytosanitary
problems affecting the asparagus crop worldwide. Significant
efforts are being made by research teams around the world

to deal with this major threat to the future of asparagus.

BY JULIEN ROCHERIEUX

sparagus Decline Syndrome (ADS) is
A characterised by a gradual loss of vigour,

which can even lead to the death of
affected plants, causing heavy economic losses
and limiting the replanting of asparagus in soils
where the crop had previously been cultivated.
This complex syndrome involves both abiotic
factors, such as water stress or allelopathic
compounds, and biotic factors, with Fusarium
playing a predominant role. Among the various
1 species of Fusarium, itis F. oxysporumf. sp.
asparagiand E proliferatum that seem the most
pathogenic, although the composition of the
fungal consortium is highly variable depending on
the geographical region under study. Major efforts
are being made by the scientific community to
understand the causes of the syndrome and to
identify sustainable solutions for controlling it.

1

Lopez-Moreno et al. (2021) studied the effect of different
treatments against asparagus decline syndrome on the
physiological parameters and nutritional quality of the
spears. Four different treatments were applied to asparagus
plots that were strongly affected by decline syndrome:
untreated control soil, bio-fumigation with Brassica pellets,
bio-fumigation with chicken manure pellets, and disinfection
of the soil with Dazomet. The results showed that the Brassica
pellets and Dazomet treatments were the most effective.

Toavoid the use of agrochemicals, the Capote research

team (2021) proposes the use of alternative methods to control
the main Fusarium speciesinvolved in asparagus decline
syndrome. In vitro antagonism assays showed that bacteria
inhibited the mycelium growth of the three Fusarium species.
Bacillus paralicheniformis Hvs2and Bacillus velezensis FC37
were the most effective in controlling pathogenic

F. proliferatumand F. oxysporum f. sp. Asparagi. The results
suggest that these strains could be used as potential
biocontrol agents to provide a sustainable and environmentally
friendly control strategy for ADS-affected fields.

GERMANY

‘ Ateam led by Nothnagel (2019) investigated whether
EXPE RT L/ breeding cultivars resistant to F. oxysporumwould
; be the most efficient strategy for pathogen control.

In their study, they developed a nondestructive
Julien Rocherieux, bioassay that issimple tp \mpleme_nt and highly '

. reproductive to determine the resistance behaviour
expert consultant at of 16 asparagus genotypes to F. oxysporum.

The 16 asparagus cultivars showed different

Ag foolnns levels of susceptibility, whereas the wild relative
A. densiflorus was confirmed to be resistant.
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CIENCE?

POLAND

Andrzejac and Janowska (2021) determined the
species composition of fungi of the Fusarium
genus found on white Asparagus officinalis
spears, using samples collected in two different
plantations. Six species of fungi of the Fusarium
genuswere identified in the asparagus spears,
with F. oxysporumbeing the greatest threat. The
researchers also found that the spears harvested
at the latest date were the most heavily colonised
by fungi and that the isolates of fungi collected
exhibited pathogenicity against asparagus plants.

paragus

orld

AROUND THEWORLD |NEWS - ¢

JAPAN D

Kato-Nogushi et al. (2018) studied the autotoxicity
hypothesisin asparagus crops based on the
consideration that it is not clear what compounds
are involved. They showed that extracts from soils in
which asparagus had been cultivated for ten years
inhibited the growth of asparagus seedlings. By
purifying the extracts, it was possible to isolate the
growth inhibitory substance and identifyitasa
trans-cinnamic acid. Therefore, trans-cinnamic acid
may contribute to the autotoxic effect of asparagus
soils,and might be in part responsible for “asparagus
decline” and the replanted asparagus problem.

-

CHINA

Zhang et al. (2021) explored the effects of Fusarium
proliferatum infection on the postharvest quality
and respiratory metabolism of green asparagus. The
soluble sugar concentration, titratable acidity and
key enzyme activities of infected asparagus were
measured during post-harvest storage. The results
demonstrate that F. proliferatum caused quality
deterioration and the impairment of respiratory
metabolism in postharvest asparagus, helping to
clarify the relationships between pathogen infection,
physiological metabolism, and asparagus quality.
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80-90% of the asparagus
harvestin the production
areas of northern

Europe (Germany, Holland,
Belgium, France) s carried
out by workers from other
countries (generally
Eastern European).

forasparagus

sparagus productionisa“great traveller”. For
several decades, it has moved around the
world depending on the availability and cost

BY GUY DUBON oflabour. Moving away from the areas of consump-

Griffes d'asperges
Asparagus crowns

Distribué en France par
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tion (Europe, United States), other production areas
have emerged, sometimesinaquite astoundingway,
offering more favourable climatology, out-of-sea-
son or even year-round production, and, above all,
low labour costs. It is possible to chart the route
of asparagus around the world. Starting out from
Europe, where a day’s work costs €110 in France, it
then established itself in Peru (€20/day), followed
by China (€10/day) and now Namibia (€5/day)
and Ethiopia (€3/day) (see Asparagus World n’3).
To ensure profitability, these asparagus-produ-
cing regions must keep labour costs low (harves-
ting + packaging + logistics) to offset rising export
costs. For some destinations, such as Peru, it can
cost€2/kglorair transportand €0.20/kgfor three-
week sea transportin containers.

Thiseconomic model is now being called into ques-
tion as labour is becoming the major problem in all
asparagus production areas globally. Across the
planet, agriculture is the most strenuous, poorly
paid and least socially rewarding activity for wor-
kers. Asparagus cultivation is therefore in compe-
tition with other activities, such as construction,
industry and tourism, which offer more attractive
employmentoptions. In some countries, especially
in Europe, asparagus producers use foreign wor-
kers, with 80-90% of the asparagus harvestin pro-
duction areas of northern Europe (Germany, Hol-
land, Belgium, France) carried out by workers from
other countries (generally from Eastern Europe).
Thislabour force accounts for 50-60% of total har-
vestworkersinItaly and20-30%in Spain. Brexithas
made the situation even more difficult for British
producers. Ali Capper, a member of the National
Farmers Union (NFU), Britain's main agricultural
union, said in October 2021 that there was a short-
fall of 31% of seasonal workers in July on fruit and
vegetable farms. “We have never experienced such
ashortage. Thisis a real crisis,” she warned. In res-
ponse, the UK government plans to extend its sea-
sonal worker visa programme until the end of 2024.
Thus, 30,000 foreign workers (up to 20,000 if neces-
sary) will be able to go to the United Kingdom for
up to six months. Atthe same time, the government
hasasked the sector to prepare a plan to reduce its
dependence on foreign labour and improve wages
and working conditions.
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Wage and costincreases are
also expected in Germany.
“Whilelast year's production
was partly penalised by the
absence of foreign, mainly
Polish and Romanian, sea-
sonalworkers, itisthe cost of
labour that is now worrying
German asparagus produ-
cers,"said VSSE officials. The
costoflabour perhourused
to be just €5.50, but in 2021,
it was €9.80 and the rate
is expected to soon rise
to €12 due to an increase in
both workers'wages and expenses. This is a pros-
pect which is worrying some German companies,
the largest of which employ up to 1,000 seaso-
nal workers. The rise in the cost of labour is also
linked to increasing ancillary costs such as hou-
sing, transport and medical tests related to Covid.
Astudy in France in the 90s found that while it was
necessary to produce 0.6 kgof asparagusin 1990 to
pay for an hour of labour, by 2000, this figure had
risen to 1.5 kg and 2.6 kg in 2010. It now takes more
than 8.7kgand will require over 2.1 kg of asparagus
in 2025. In Peru, data from 2005 onwards indicate
that 1.2 kg per hour of work were required to cover
labour costs. In 2020, it took 2.3 kg, and the figure
is projected to rise to 2.8 kg by 2025. Although the
cost of an hour's work is lower in Peru, the growth
curves are parallel from one country to ano-
ther (see Figurel). “The strategies to be implemented
torespondtolabourshortages and cost increases are
similar from one country to another,”said aspara-
gus consultant Didier Duprat, at the second confe-
rence of the 2™ International Asparagus Days (IAD).
According to the specialist, it is necessary to
adapt plantations to ensure gains in productivity,
mechanise farming including harvesting and to
better “manage” workers.

Adapting plantations to increase productivity
levels includes extending planting distances while
intensifying the number of plants per linear metre
to maintain the high density of asparagus beds.
This technique reduces the cost of harvesting by
about 30% as the picker travelsless distance and col-
lects more kilos per hour. It also saves time in terms
of handling plastics and maintenance (spraying, til-
lage). “By increasing row gauge from 2.30 mto 3.50 m,
we reduce the length of row per hectare from 4.34 km
(0 2.85km, i.e. 84% less distance,” said Didier Duprat.
Presuming a picker makes 50 passages per hectare
per year, the number of kilometres travelled would
thus fall from 217 km to 1242 km with the largest
gauge (3.50m). Reducing harvesting costsin thisway
cansaveasmuchas€3,200 perha. Establishingrows
with the longest possible length to limit U-turns can
also optimise harvest time. Duprat said: “The pro-
ducer must also optimise each hour worked by pre-
paring a production forecast based on measurable
parameters, such as the root volume of the plot, the

“Atthe moment,
everything that can
be done by amachine
is cheaper,” said
Didier Duprat, citing
the example of crop
assistance machines
for green asparagus.

The electric
machines canbe
equipped with solar
panels to allow
greater autonomyin
the field and avoid
the need for tedious
battery recharging.

© Base-Innovation
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Brixrate, and the state of the vegetation
inthe autumn.”

uolbeg @

Similarly,ensuring the good condition of
plasticfilmsandridging to obtainflexible
moundsalso provides opportunities for
saving time. The management of ther-
mal plastics is an important elementin
intensifying the volumes harvested in
one pass, with the aim of grouping pro-
duction. Just a 1°C increase in plateau
level can lead to arise in production of
30 kg per day per ha. The improvement
in the concentration of production is
verymarked with low temperatures (1°-
16")inthe mound, but declines beyond 19”and should
not exceed 23°C (see Table 2). The use of temperature
probes (in the mound) allows better management
of plastics, and harvest peaks can be anticipated to
smooth out production. Mechanisation is one of the
levers for improvement. ‘At the moment, everything
that canbe done by amachineis cheaper,”said Duprat,
citing the example of crop assistance machines for
greenasparagusand those forliftingplasticsinwhite
asparagus cultivation. Machines offer savingsin har-
vesting time of 30-20%, depending on several crite-
ria, particularly the size of plots. The longer the rows,
the greater the gain. Some manufacturers report
a gain of 50% on their commercial media. These
assistance machines are in widespread use among
asparagus producers. Engels, the main manufac-
turer alongside Baggioni (but there are also others),
celebrated the sale of its 10,000™ machine in 2020.
These electric machines can be equipped with solar
panels to allow greater autonomy in the field and
avoid the need for the tedious handling of batte-
ries for recharging purposes. “Robots are already in
development and they will evolve yet further; but in
the long term, they will be one of the solutions, espe-
cially for large companies,”said the specialist. These
recent advances also bring new perspectives as well
as major future developments that are still difficult
to define (see article pl2).

Workforce managementis also becoming a determi-
ningfactor, particularly whenitcomes to maintaining
employee loyalty. The recruitment and retention of
seasonal employees constitutes a less arduous pro-
cess, but needs to be better organised and therefore
better managed. The producer must also optimise
cach hourworkedby preparinga production forecast
based on measurable parameters, such as the
rootvolume ofaplot, the Brixrate, and the state
of the vegetation in autumn. But the producer
mustalsomonitor temperaturesin the mound
daily during the harvest to anticipate volumes
and therefore staff needs. Itis essential to pro-
vide workers with suitable accommodation,
decent working conditions and sensible wor-
kinghours. The usc of social networks by some
employers to maintain links with their seaso-
nal workers is also a good example to follow.
Besides focusingon salary, firmsmustalsores-
pectrestdays, ensure quality accommodation
and provide a welcome for workers. Av
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TOUTES LES NOUVEAUTES : DES BATTERIES AU LITHIUM AUX ENROULEURS

Malgré une période difficile en raison des colts en aug-
mentation sur tous les fronts et des réponses des marchés
souvent insatisfaisantes, il ne faut pas manquer l'occasion
d'économiser en termes de main-
d'ceuvre et d'efficacité, grace aux meil-
leures technologies.

A cet égard, l'entreprise Bagioni pro-
pose des nouveautésimportantes dans
le secteur de l'asperge. Les machines
d’aide pour la gestion et la récolte des
asperges accueillent une nouveauté :
les batteries au lithium. Lentreprise Ba-
gioni crée de nouvelles opportunités
en réalisant des batteries au lithium
s'adaptant a n'importe quelle machine
existante, et non pas seulement aux

1x29V.-60 A

tenir la tension des moteurs stable a 24 volts, y compris
lorsque la batterie est complétement déchargée. Etant
donné que la puissance correspond a la tension (volts)
multipliée par l'intensité (ampeéres), le
maintien des volts au-dessus du seuil
des 24 V permet d'augmenter les am-
peres disponibles pour I'autonomie et
de maintenir le moteur ainsi que tous
les composants électroniques a une
température idéale.

Les batteries au lithium présentent
d’autres grands avantages : la lége-
reté (10 kg), la durée de vie (plus de
1 000 cycles de recharge), aucun entre-
tien ni recharge pendant les périodes
d‘inactivité et surtout elles ne font pas

machines de nouvelle construction.

Pour les machines neuves dotées d’'un régulateur de ten-
sion, nous avons breveté un nouveau type de batterie a
tension plus élevée (batterie déchargée a 24 volts - batte-
rie chargée entre 28,8 et 32 V). Cela nous permet de main-

ENROULEURA10

Nous continuons d'investir dans de nouveaux projets, bien
que cela implique de consacrer du temps a la concep-
tion et a la mise au point de machines, et d'essuyer aussi
quelques déceptions. Mais l'important est d'étre constant,
sans se laisser abattre.

Cela fait désormais 5 ans que nous continuons a modi-
fier I'enrouleur de film en plastique, car nous souhaitons
atteindre certains objectifs que nous nous sommes fixés,
aussi bien en termes de technologie que de prix. Nous y
sommes parvenus il y a 1 an, avec le nouveau modele A10.
Voici ce qu'il offre :

- Prix modéré et grande capacité de charge.

- Possibilité d'enrouler et de dérouler avec application a
I'avant ou a l'arriére du tracteur, largeur de 2,52 m pour
la circulation routiére, formation d'une bobine de 1 m de
diamétre, fonctionnement avec 2 distributeurs hydrau-

I'objet de vol, puisqu’aucun véhicule ne
fonctionne a 28,8/32 V.
Le colt initial constitue le seul inconvénient, mais il sagit
d'un investissement rapidement amorti.

liques du tracteur, réglages automatiques de tension
du film en plastique et vitesse d’enroulement, réglage
hydraulique de la direction du film sur la bobine, facilité
de chargement et déchargement au sol de la bobine de
plastique.

Viale Bologna, 100 - Forli (ITALY) - Tel. +39 0543 703993

www.asparagus.it
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he production model for asparagus has been

developed over decades based on constraints

related to the availability and cost of labour.
However, the 2020s have seen the arrival of har-
vestingrobotsinasparagus fields. Asparagus is not
alone inundergoing this technological revolution; it
isalsohappeningfor cropssuchasapples, strawber-
riesraspberries and tomatoes. Insome cases, robots
areeveninthe commercialisation phase, suchasthe
strawberry pickingrobot Rubion from Belgian start-
up Octinio. In general these machines combine a
vision system, a moving arm and and some kind
of gripper, and are intended for high value crops
which are also labour-intensive.

Asparagus fits this bill, making it a crop of inte-
rest Lo machinery companies as well as high tech
start-ups able to adapt their know-how in vision,
robotics and artificial intelligence to agriculture.
While for other crops thereis not much hope of the
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While prototypes for other crops are unlikely
to beready for use in the near future, several
robots are already in professional use
inasparagus fields.

prototypes now being tested being ready for use
in the near future, several robots are already in
professional use onasparagus farms (see box). But
this technological advance in robotic asparagus
harvesting is giving rise to new questions. What
kind of plot will be best suited to robotisation?
What design criteria should be taken into account
or modified? In what ways? In any case, optimi-
sing the movement of the robot and facilitating
access of the harvesting element to the spears are
objectives for improvement. Therefore, as soon as
aplothasbeen chosen, robotisation mustbe consi-
dered. The flattest possible ground will facilitate
the mobility of the robot while also ensuring that
the picking elements work vertically, perpendicu-
lar to the turion. Deep soil of a sandy texture will
also help with movementand gripping. Stones and
plant residue providing obstacles to the identifi-
cation of asparagus and the action of picking tools
must be eliminated.
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The constraints of robotic harvesting are 3
also to be taken into account when cho- §
(0]

sing varieties. Currently, breeders of new
varieties are not yet considering the adap-
tation to robotic harvesting as a varietal
selection criterion, butit can be considered
that varieties producing large and homoge-
neous asparagus, with a good distribution
per linear meter, make it possible to obtain
good harvest yields per hectare. Varieties
whose rootstock (crowns) spread out will
provide the bestdistribution over the width
of therow. Hardy turion varieties reduce the
number of broken or damaged asparagus. In
the same way, double-row planting offers a
larger pickingarea that makesiteasy toiden-
tify each asparagus. Willachange be needed
from the current width of mounds, which is
apt for manual harvesting? Favouring large

distances between rows will have the same r The robot replacing
advantages that it does for manual harves- K& one picker forone
ting (see page 10). This method of implanta- hectare means
tion, with over 8.5 metres between rows, is the problems of
) L - . o L . recruitment and
already known tolimit the numberofkilometrestra-  the maximum row length minimises time spent al
selled per hectare by humansbutalsoby therobotin  the end of the row and handling plastics. Cultivation management of
vetledperhectare by ’ YRS - ] o gplastics. < asparagus pickers

7 - 7 - H - / 7, © - :
orderto hfn.x estthe maximumarea and re('iu('?e the on blgh mounds (see Asparagus \\'orld n’'s) makesit are greatly reduced.
number of time-consumingrow changes. Similarly,  easier for the robots to work during bad wea-

Robot de récolte

CE RESCON sélective pour les

SPARTER 5121 asperges blanches

Détection souterraine brevetée:
moins de tétes ouvertes et
moins de décoloration violette

MOINS DE
MAIN-
D'GEUVRE

REDUCTION

DES cOOTS DE
RECOLTE

ASPERGES DE
MEILLEURE

QUALITE
Contact:

info@cerescon.com
+31 40 2001041
WWW.cerescon.com
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The maximum

row length avoids
wasting time at the
end of the row and
handling plastics.

ther but also achieves the lightest mound soil
possible that will facilitate the work of the picking
tools. However, the automated arms of the robots
make it impossible to use hoops perpendicular to
therow. Onthe other hand, thereis the possibility in
some cases of usinguse hoops parallel to the row and
allow the use of two independent orassociated plas-
tic films. Some technologies that detect asparagus
below the surface make it possible to improve the
quality of the product. They also offer the possibility
of not using mulching but are exposed to risks of
cooling, compaction and humification of the mound.
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Optimising

the machine’s work

Replacing the number of manual pickers needed for
one hectare with arobot harvester would greatly
reduce the labour recruitment and management
problems for farmers. Nevertheless, the robot
cannot be entirely free from the presence of ope-
rators. While fewer in number, the need for labour
still exists and is redirected towards more quali-
fied people. Supporting the proper functioning of
arobot requires new specialised computer skills.
Drivinga picking robot has become a specialistjob,
requiring training and upgrading needs. In addi-
tion, the optimisation of the work of the machine
requires continuous work over a long period, up
to22 hourson7daysaweek. Thismeans that teams
of drivers with equivalent skills are required. The
management of the equipment fleet (number of
robots corresponding to harvesting needs) and
the maintenance of the robots are also determi-
ning factors in the profitability of major invest-
ments. Robots are chosen based on the reliability
of the equipment, the after-sales service and the
proximity of people specialised in robotics for the
maintenance. Each hour a machine is immobilised
has direct consequences on the viability of the site
and can have dramatic repercussions in the short
term for the necessary regular monitoringand pic-
kingof a crop and on the supply to the market, and
in the medium term on the return on investment
inthe equipment. Av

Ets. Gauget, le spécialiste historique

de I’arceau a
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on asparagus production?

Christian Befve, international consultant in asparagus cultivation, offers some thoughts
on the impact of the arrival of robots in asparagus fields.

The arrival of robotic harvestingin

asparagus production represents
a“breakthroughinnovation” These

machines change the status of

asparagus from “manual harvesting” to
‘mechanised cultivation” Severalimpacts

can be envisaged, without them necessarily
coming to full fruition. By ensuring the

daily harvest of several hectares, robots

save asparagus from its dependence on
increasingly scarce, expensive and demanding
harvest labour. Manual harvesting drives
people to move from one country to another,
and sometimes over great distances, tocome
and pick asparagus. Itis also labour that has led
asparagus to move its production areas around
the worldin constant search of lower costs.
Would robotization bring asparagus production
backto countries that lack human pickers

but can afford to pay for this technology?

The theory is that it will be cheaper to harvest
akilo of asparagus by robot. In view of the

level of investment in one or more machines,
this assumptionwill only be possible with the
machines working at optimum level andin

the best conditions for aslong as possible to

harvest the maximum surface area and volume.

Therisk therefore exists of a fallin the average

price of asparagus. The impact on the quality
of the harvest, too. This risk exists particularly
in the event of a prolonged failure of the

robot which then affects the management

of all the plots. The solution would be in
constructing plots with several robots as well
as asmall team of manual harvesters who
would collect the short rows or those rows not
easily accessed by the robot and who could
partially compensate for a failure of the robot.
As of today;, it is difficult to assess the impact
of robotic harvesting on the supply
of the asparagus market and its
profitability. For the time being, the
development of robot harvesting

is likely only to concernlarge farms.
Currently, it can be estimated

that 30 to 40% of European

white asparagus plantations are
‘robotisable”. However, it may be
that we are already noticing some
consequences on the supply of
asparagus with the fear of a greater
presence of lower quality turions.
The fallin the cost of harvesting

by robot, along with the arrival of
new operators previously put off by
the need to manage aworkforce

could contribute to the supply of asparagus
becoming more banal while for the moment it
remains a vegetable of modest consumption
in terms of the size of its customer base. Would
the fallin prices attract new consumers? Will
there be aneed to differentiate between

two products, the “machine-harvested”

and the “hand-harvested” asis done for the
green bean? These and other questions

will only be answered with the imminent
deployment of robots in the fields.

Currently, it can be estimated that 30 to 40%
of European white asparagus plantations are
“robotisable”, believes Christian Befve.
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very high-quality asparagus harvests 9,000 turions/hour

Cerescon has built an asparagus-harvesting robot. Mounted on AVL Motion's S9000 harvesting robot, presented to the public

a trackgd crawler, the SpaArterAS121 usesa patented underground for the first time at ExpoSE, is already a very functional prototype.
detection technigue making it possible to harvest the turion before It recognises asparagus using a conventional optical camera
itemerges from the mound, thereby providing a very high quality and employs twelve picking modules to harvest one asparagus
of asparagus. The ten machines already being used by producers every 0.7 seconds. The two models currently in operation
recorded more than 2,000 hours of workin 2021. They can remain have proven capable of harvesting 11 ha per day in 16 hours

in operation for 24 hours a day, offering a harvest potential of 0.3 ha/ of work, or 24 ha every two days with continuous work.

hour with a single operator (or even one operator for two machines).

to outline roadmap
for coming years

<>STRAUSS ==

TECHNOLOGY FORYOUR PROFIT

equally suited to
small and large areas

In2022, French company
Sylektis will present its
automatic harvester

for white asparagus:

the AsperCut. With

its simple andlightweight design, this new

solution is suitable for both small and large Several years ago, Strauss introduced the first approach for the
areas. The AsperCut will make it possible automatic harvesting of green asparagus, as part of a project

to harvest and crate white asparagus called GARotics.In 2021, following aninterlude of several years,
autonomously all along the mounds. Its Strauss took its asparagus harvester to the next level, developing
compact size meansit can be towed easily several new concepts for subcomponents of the harvester, which
and quickly between different plots. With are currently being tested. More details will be available after

this machine, Sylektis offers a new solution the 2022 asparagus season (late summer), when Strauss finalise
to the labour shortage and enables gainsin its field trials and update its roadmap for the coming years.

competitiveness thanks toits accessible price.
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BYJULIEBUTLER w®@FreshScribe

hen it comes to the higher-priced white

asparagus, some major Dutch growers

are already learning how to use harves-
tingrobots, such as Cerescon’s Sparter,and advanced
models are being trialled elsewhere on European
farmsasthisarticle goes to print. Butnowit's the turn
of greenasparagus, with prototypes emerging from
countries including the UK, New Zealand and Japan
thataimto offeramechanicalhand with thelabour-
intensive job of selective asparagus harvesting.

Many industry eyes are on these deve-
lopments as the stakes are high - amajor
asparagus grower in the UK says if green
asparagus harvesting can't be automa-
ted there, “within a few years all aspara-
gus consumed in the UK will be imported
Jrom South America and Eastern Europe.”
According to John Chinn, partner in
family farm Cobrey Farms, producers of over half
theasparagus grownin the UK, theissueisn'tabout
saving the cost of harvestinglabour: “We can afford
the cost of the labour but we can't get it.” While for
growers in the United States, they can now get the
labour but at a cost threatening their competitive-
ness with imports from Mexico and Peru. Under
the H-2A temporary agricultural workers pro-
gram, American farmers can fill employment gaps

Asparagus World n°4 « April 2022

emerge
for green asparagus, too

Steve Saundersis
CEO of Robotics Plus,
whose automated
harvester could help
NZ asparagus growers
not just survive a
labour shortage but
tap into high-value
export markets.

Ourgoalistobe

competitive with labour costs
and mimic the cash outflows
that agrower encounters
when employing workers.

Muddy Machines
CEO Florian Richter

Muddy Machines
is now working
onanext
generation, lighter,
battery-powered
and self-driving
version of its robot

" harvesterSprout.

by hiring workers from other countries.
But for 2022, what is effectively the mini-
mum hourly wage set for H2A workers, as
well as US workers in corresponding jobs,
is S15.37 in Michigan, while California has
the highest in the nation at S17.51 followed
by Oregon and Washington at S17.21. Howe-
ver, John Bakker, manager of the Michi-
gan Asparagus Industry Research Farm,
explains that the programmeis so complicated that
most farmers don't directly hire pickers, they hire
through contractors who charge over S20 (=18€)
an hour, while in other parts of the world, competi-
tors pay much less for labour.

But while robots offer a solution in terms of har-
vesting labour, most of those in advanced stages of
development are also being designed to do much
more. As well as being able to tell which spears are
ready to pick, Al-equipped harvesters are likely
to also be able to integrate with a data platform,
which couldin turnserve to help predictyields and
robot maintenance needs. Andin future these tire-
less workers could also be used for other farmjobs,
like weeding or picking other crops. But how will
growers pay for them and can they afford them?
This is something still being worked out but Robo-
tics as a Service (RaaS) seems one likely business
model while the technology is still maturing, whe-
reby farmers don'tbuy orlease arobot, they pay for
an integrated service, with a fixed rate per kilo of
asparagus picked or area harvested, for example.
Following are two promising projects in the field of
automated harvesting.

A field robot able to distinguish between green
asparagus spears that are ready to be picked

o)W $Njd $0110G0Y ©
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and those that are not is being developed by
British agri-tech startup Muddy Machines. As it
picks the spears according to a grower’s specifica-
tions,automated harvester Sprout also collects data
on those still emerging, allowing growers to predict
yields with more precision and thus also storage
and distribution needs and even market supply, a
major factor in wholesale market prices. Automa-
ting asparagus picking is challenging because the
spears are usually very close to one another, and
weeds may be closeby. But Muddy Machines CEO
Florian Richter says Sprout can distinguish aspara-
gus spears from weeds, as well as singling out and
cuttingaspearvery nearanotherone. “The next step
istoimprove the pick speed and the effective up-time
in the field,”he said. The firm is now working on a
next generation, battery-powered and self-driving
Sprout that will also weigh less, so it doesn't harm
the soil. Sprout will undergo its first commercial
field operations in Britain, where there is a major
farm labour shortage, during the 12-week aspara-
gus season due to start in about mid-April, 2022.
“We've alreacly had our first commercial order. We're
now targeting to be in the field next year with several
machines offering harvesting as aservice so they can
be continually upgraded as new capabilities emerge.
We're currently raising a seed financing roundin order
to execute that,” Richter said. Sprout can work in
polytunnelsaswell asfields, hasbeenbuilttobe apt
for work in all UK, European, Canadian and Latin-
American asparagus fields; and can weed as well
as harvest. As for pricing, Richter said the firm will
need to work this out carefully with the growers
over the next few seasons. “Our goalis to be compe-
titive with labour costs and mimic the cash outflows
that a grower encounters when employing workers.
We see the robot moving to other fields (tenderstem
broccoli, beans, courgettes, etc.) after the asparagus
season,”he said. The firm already has a small com-
mercial contract for 2022, with Cobrey Farms, and
willbe taking pre-orders for 2023 after this season,
withaview toafew overseas trials while expanding
operations in the UK next year.

Asit picks spears
according to grower
specs, Sprout also
collects dataon
those still emerging,
helping growers
more precisely
predictyields.
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Arobot that harvests green asparagus is the sub-
ject of a A-year, NZS5 million project that is being
backed by the New Zealand government. The pro-
ject builds on early prototypes developed by Uni-
versity of Waikato researchers in conjunction with
Tauranga-based Robotics Plus Limited, trialled in
the USand NZ. Now, Robotics Plus is working along-
side NZasparagus growers with the ongoingsupport
of the university and other partners to develop a
commercial-scale autonomous robotic harvester.
Therobot's vision system detectsasparagus spears,
computes their base location, and, if tall enough to
harvest, uses a robotic arm to cut the spear as the
robot passes over. Technology for gathering yield
dataand potential add-ons for packingand weeding
could also be developed. It's hoped the harvester
will help address ongoing farm labour shortages and
aid NZ asparagus growers - who mostly supply the
domestic market - in tappinginto high-value export
markets. The harvest could thus be a game-chan-
ger for the asparagus industry, where half the cost
of producing asparagus is labour. The NZ govern-
ment is providing $2.6 million from its Sustainable
Food and Fibre Futures fund for the project, which
started in August. Robotics Plus says green aspa-
ragus is conducive to automation as it grows above
ground and replaces a physically arduous seasonal
job. Robotics Plus CEO Steve Saunders: “The early
prototypes have given us great insights for a next-
generation commercial-scale asparagus harvester.
We completed planned work streams during the
pre-Christmas harvest, and we're now moving into
a 12-month program, with a heavy grower focus, to
really understand their requirements - this willensure
we deliver a usable machine with the right ROL"NZ
Agriculture Minister Damien O'Connorsaid the har-
vesting robot could operate at any time of the day
“‘and utilise sensory data to determine the best har-
vesting strategies based on environmental conditions
and growth patterns.” Av

green asparagus harvesting machine

Christiaens Agro systems presented a new towed green asparagus harvesting
machine. Based, as for white asparagus, on the concept of total harvest, all asparagus

is cut by a specially
designed band saw.
After cutting, the
asparagusis carried
by conveyor belt to
asorting table. The
machine requires two
"Machine Operators"
and adriverand

can harvest about
2hectares per hour.
Itis alsoequipped
with amechanical
weeding module
placed at the back to
maintain the bed.
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?

he company HMF Hermeler Maschinenbau 3. Plastic layer/collector
I GmbH has been producing machines for aspa- 4. Automatic sorting machine individually configu-
ragus cultivation and processing for decades. rable
The development of our machines incorporates the 5. Washing and cutting machine / Pre-washer
latest technology and draws on “know-how” gained 6. Flow cooler
from many years of experience, enabling us to pres- 7. Chamber for shock freezing / Storage fridge / Cold

ent products truly at the cutting edge. We are experts storage / Climate area

in cultivation, sorting and cooling, and always pro-
vide individualised solutions. Subject to continuous
improvement, our machines are already used in all
areas of fruit and vegetable cultivation. Examples of
existing applications include:

1. Damformer for asparagus, strawberries, etc.

For our cooling systems, we rely on the use of glycol
in order to keep the CO, footprint as low as possible.
We are intensifying our cooperation with dealers
in other European countries in order to be able to
offer our customers a quick and uncomplicated
local contact. For the mid-western part of France, for

2. Various soil cultivation machines for mainte-
nance/weed control/mulching

example, we have already succeeded in doing this
with the company SARL Gabiller in Longué Jumelles.

banking up aufdammen butter

covering & rolling up legen & wickeln poser & enrouler
Maintenance & Weed Control Pflege & Unkrautregulierung Entretien & Désherbage
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processing & cooling verarbeiten & kiihlen traiter & refroidir

Strawberries & Special Erdbeeren & Sonderkulturen
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around asparagus processing,
sorting and cooling i

Inh.: Dipl.Wirt.Ing. Thomas Hermeler

Lohmannstrale 4 | 48336 Fiichtorf | Deutschland
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Growing white asparagus in
containers to diversif

In Belgium, the need for some
greenhouse vegetable producers

to switch crops isleading them to
research how to cultivate white
asparagus. To support them, the
Inagro cooperative has setup a
demonstration asparagus plantation,
using both mounds and containers.
BY BENOIT DELABRE AND ALETHEIAPRESS

dding value to tomato or salad greenhouses
A by planting an asparagus bed is possible. This

technique is gradually spreading in Belgium,
especially in Flanders, as producers seek ways to
convert their greenhouses from the less-profitable
tomato production or switch from growing salads,
following the spread of fusarium wilt. Such consider-
ations have pushed the Inagro cooperative to setup a
demonstration asparagus bedinsideitsgreenhouses.
“We don't have soil that is very suitable for asparagus
in these greenhouses,” said Ronny Versyck, head of
greenhouse cultivation at Inagro. Nevertheless, the
small demonstration space can provide key insights
for producers wishing to get started in this area.

Soil heating

Two methods have been adopted for greenhouse as-
paragus production: in mounds and in containers.
Both systemshave theiradvantages and disadvantag-
es, but container growing is spreading more widely.
More ergonomic, containers also make it possible to
workwithsoilsthatarealittle heavier than those used
formounds. The construction of the containersisrela-
tively simple. Theyinvolve rows of 1.6 metre piles, with
crowns planted at a depth of 80 cm every 1.5 m. The

Mounds, aless costly alternative

Many greenhouse asparagus growers choose

to use containers, but mounds also have their
advantages. While they bring a lower yield, they

are less expensive. Above all, they make the
mechanisation of certain tasks possible, particularly
in the re-mounding (re-making of the mounds) and
the destruction of the vegetation before winter.
Also, their use avoids the need to regularly add
substrate, alaborious task that is specific to growing
in containers. On the other hand, the planting density
isalittle lower (maximum 60,000 seedlings/ha
against 65,000 seedlings/ha). But, mostimportantly,
itis soil quality that is essential to the success of

In mounds, the crowns

Belgian cooperative
Inagro has set up
ademonstration
asparagus bedin
agreenhouse (left
in mounds, right

in containers).

osbeu] @

the crop. The soil should be loose, light and well

drained, and it must be up to Tm deep to ensure are deposited about
proper root development. The soil warming system 20 cmdeep, but at least
isburied 5-6 cm below the crown planting level. 5 cm above the soil

Then, mounds that are 20 cm high and 35 cm wide
are made using the earth between the rows.

warming system.

y greennouses

edges of the containers are made from an anti-root
membrane. They must be buried at least 15 cm deep
toleave enough depth available to the plants'root sys-
tem. The width of the containersisusually 80 cm. This
makes it possible to plant two rows of crowns. But it
is also possible to use 110 cm containers, which can
accommodate a third row, although this is less rec-
ommended. In this case, “The inner row has a lower
yieldandthe asparagusisalso of asmaller size,"Versyck
said. This row probably doesn't get enough light due
to the plants' growth and competition with the other
two rows. Once the container is built, and before fill-
ing, a soil heating system must be installed. A simple
hot water network is fine, but the temperature must
bewell controlled. After the necessary cold transition
around the third week of January, water atatempera-
ture of 30-35°C is circulated in the containers. After
two to three weeks, the deep soil temperature should
reach 28°C, compared with 18-20°C on the surface.

Alight and humus-rich substrate

The crowns are then placed on the ground and
the roots spread out. At Inagro, they have opted to
space the plantsin the 80 cm containers 15 cm apart,
with an inter-row of 50 cm. Such a planting density
makes it possible to reach 65,000 plants per hectare
inbins (against 60,000 plants in mounds), which is at
least twice as much as is possible in open-air culti-
vation. While Inagro chose the Fortems variety, it is
the Backlim variety that seems to be by far the most
popular among growers. The container is then filled
with the lightest possible soil, to facilitate the growth
of straightasparagus. Theinitial fillingcomes from the
carthlocated between the containers and consists of
about twenty centimetresindepth. Then,about twen-
ty centimetres of a filling substrate must be added.
Thissubstrate mustalso be particularly lightand airy
inordertofacilitateastraightshoot. Thissubstrate can
consist of compost, mushroom compost (champost)
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Growing in
containers brings
or even coconut fibres or strawberry peat. The con- ahigheryield. method. “You have to bring alot of water, especially in
tainersare thenreplenished, every yearor two,asthe Althoughmore /¢ "Vergyck said.
substrate is consumed and the crownsrise. The im- ergonomic for
R harvesting, it
portant thingis of course to keep the asparagus away e
fromlightin order ensure it stays white and prevent requires the Atlnagro, the crowns planted inmid-March developed
branching. Forirrigation thatlimits the risk of foliage laborious regular theirfirstshoots only 8 daysafter planting. Vegetation
disease, a drip-feed system is recommended. This replenishment normally develops before cutting in November. The
system also minimises water consumption. One irri- of substrate. containersare then covered to ensure perfectfiltering
gation tube perrow is proving to be the most effective of light. The harvest can start in March. “We harvest
eight weeksbefore Easter, or three weeks before the start
of soilwarming,"Versyck said. “We could harvestasear-
ly as the end of December with a good warming of the
soil. Butthereisno market forthat.” The firstharvestis
usually verysmallandisspread overonly three weeks.
This pushes some growers to omit the early warming
of the soil at the end of the first winter. A full-yield
harvestspread over eight weeks is expected from the
1 Before harvest, the third year, apd the asparagus bed will funct?on at fgll
I containers (or mounds) capacity until about the seventh year. As with tradi-

are carefullycoveredto  lionally grown crops, greenhouse asparagus cannot

protect the asparagus be kept productive for more than ten years, due to

fromlight. the progressive contamination of the soil by Fusarium
oxysporumf.sp. Asparagi. Av
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Funf Spezialisten sprechen

Jper den spargel

Mit internationalen Gasten und erfahrenen Experten konnte

am 17.11.2021 der 32. Spargeltag Karlsruhe begleitend
zur internationalen Spargel- und
Erdbeermesse ExpoSE seine zahireichen
Gaiste im groBen Konferenzsaal der
Messe Forchheim willkommen heif3en.

BY ISABELLE KOKULA
v den, aktuelle Ergebnisse aus der angewand-
ten Forschung im Spargelanbau, ein neu
entwickeltes Qualitdts- und Erntemengen-manage-
ment-System sowie Grundlagen und Empfehlungen
rund um den Nahrstoff Phosphor. Der Spargeltag
Karlsruhe wird organisiertvom Landratsamt Karls-
ruhe gemeinsam mit dem Regierungsprasidium
Karlsruhe und dem Verband Studdeutscher Erd-
beer-und Spargelanbauer. Gerrit Kleemann, Leiter
des Landwirtschaftsamtes Bruchsal begriifite das
interessierte Publikum, durch das Programm fiih-
rten Angelika Appel und Isabelle Kokula. A7

orgestelltwurden innovative Anbaumetho-

7 { _-Jir:
A i ,,I_)érdurch die
Bodenverlagerung aus der Gasse
auf den erhhtenDammdas
Volumen an fruchtbarer Erde fiir

~ das Spargelrhizomwesentlich
vergroBert wird, wodurch sich
fiir die Pflanze die Versorgung
mit Feuchtigkeit, Ndhrstoffe und
Sauerstoff verbessert,” gibtan
Christian Befve

Christian Befve

Spargelanbau auf erhohten

Dammen, unter diesem Titel stellte

derinternationale Spargelberater Christian Befve seineinnovative Methode
vor, bei der durch die Bodenverlagerung aus der Gasse auf den erhohten Damm
das Volumen an fruchtbarer Erde fUr das Spargelrhizom wesentlich vergroBert
wird, wodurch sich fUr die Pflanze die Versorgung mit Feuchtigkeit, Nahrstoffe
und Sauerstoff verbessert (AWNn°32021). Neben der friheren Erwarmung

ist eine Ertragssteigerung zu beobachten, eine erhdhte Wirtschaftlichkeit
durchdie Einsparung von Laufmeter (Erntegassen) und eskanneine
dauerhaft Begrinungim vertieften Bereich der Gasse eingeséat werden.

Der Vortraginfranzésischer Sprache wurde von Simon Kokula Ubersetzt.

wr
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Die Vortrage
finde Sie unter
dem Link:

https://karlsruhe.
landwirtschaft-bw.de/
pb/Lde/Startseite/
Fachinformationen/
Spargelanbau

Dr. Carmen Feller

Freilandversuche zum Spargelanbau am IGZ GroBBbeeren
stellte Dr. Carmen Feller, Wissenschaftlerinam Leibnitz-
Institut vor. Sie zeigte auf, dass sich in GefaBversuchen

eine Verbesserung des Wachstum durch eine

Dampfung des Bodens feststellen lie3, hingegen keine
signifikante Verbesserung durch die Verwendung von
Additiven (Champost, Kompost, Promot*Plus, Rhizovital).
Anders jedoch im Feldversuch mit den Additiven
Champost, Tonminerale, Senfmehl und Micosat. Hier
konnte sowohldurch die Zugabe von Senfmehlals auch
durch dasitalienische Produkt Micosat eine signifikante
Steigerung des Ertrags erfasst werden, positive Tendenzen
waren fur Champost erkennbar. Eine Untersuchung des
Bodenlebens unter Folienabdeckung zur Erfassung

der biologischen Aktivitat und der Biodiversitat in
Spargeldéammen in Abhéngigkeit von der Bedeckung
ergab, dass durch die Folienauflage weder das Bodenleben
noch die Bodenfruchtbarkeit verschlechtert wurden.

Joachim Ziegler

Aktuelle Ergebnisse aus Spargelversuchen und Projekten am
DLR-Standort Queckbrunnerhof stellte Joachim Ziegler,
Abteilungsleiter Gartenbau am DLR Rheinpfalz vor. Mit dem

neu entwickelten Projekt webQE wurde hier ein Qualitats-und
Erntemengenmanagementim Spargelanbau entwickelt, um

durch die schlagspezifische Vorhersage der Erntemengen die
Betriebsleitung beiihren taglichen Entscheidungen zu unterstitzen.
Zudem wurden erste Ergebnisse aus einem neuen Versuch mit
Frihsorten vorgestellt (Pflanzung 2016) und Uber ein aktuell laufendes
Grunspargel-Nachbau Projekt auf Lehmboden berichtet.

einoy | @
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ABSTRACT

Isabelle Kokula, LRAKarlsruhe

Spargelberatung
Landwirtschaftsamt Bruchsal,
Regenerative Landwirtschaft —erste Landkreis

Phosphor - ein wichtiger Nahrstoff und seine Erfahrungenim Spargelanbau.
Optimierung im Spargelanbau, zu diesem verantwortlich fur den Anbau auf dem Rafzer
Thema referierte ] Spargelhof, berichtete von seinen Bemihungen With international guests and experienced
Spargelberater des Beratungsdienstes neben dem Ackerbau auch den Spargelanbau experts, the 32* Karlsruhe Asparagus Day on
BDSE. Auf der Grundlage eigener Versuche auf Regenerative Landwirtschaft umzustellen. Noyemberﬁ‘ﬁ 2021, heldin conjunction with
und Beobachtungen im Rahmen der Die angestrebte erhéhte Biodiversitat und the international asparagus and strawberry
Beratung, stellte er die méglichen Folgen von eine moglichst andauernde Bodenbedeckung fair ExpoSE, welcomed its numerous
Uber-oder Unterversorgung des N&hrstoffes durch Begriinungspflanzenistim Spargelanbau  guestsinthelarge conference hall of the
Phosphor fur die Spargelpflanzen dar. Laut durch das Auf- und Abddmmen schwer Forc;hhgm exhibition centre. Innovative
Aldenhoff wird ein Phosphor-Mangel hufig umsetzbar. Durch eine Begriinungsaussaat cultlyatlon methods, recent results from
Ubersehen, da er optisch am Laub kaum mdglichst direkt nach der Ernte sowie einer appliedresearchin asparagus cultivation,
erkennbar ist,dennoch aber zu groBen nochmaligen Aussaat von Winterweizen in die anewly developed quality and harvest
Einschrankung far das Wachstum der Gasse nach dem Erstellen des Winterdamms, quantity management system,aswellas
Pflanzen sowie zu Berostung der Stangen nahert er sich diesen Leitlinien an. Die Dingung basic prmmples and recommendations for
fuhrt. Mit einer vergleichenden Darstellung der Anlagen erfolgt mit einer TerraPreta, the nutrient phosphorus were presented.
derverfugbaren P-Dungerzeigt erderen bestehend aus Pferdedung, festem Gargut,
Eignung fur die unterschiedlichen Béden auf. Pflanzenkohle, Gesteinsmehl, EM und Melasse.
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lTackling the asparagus beetle
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Asparagus beetles are one of the
most damaging pests. In France,
the Criotrap project piloted by
Invenio is trialling the use of
volatile organic compounds (VOCs)
toreduce populations.

BY GUY DUBON

biggest pest for the acrial parts of asparagus

plants, especially in the south of France, but
alsoin Spain and Germany. French asparagus pro-
ducers have found themselves helpless in the fight
against the asparagusbeetle since the ban on neon-
icotinoids at the end of 2018. The two most effective
active ingredients against this pest, acetamipride
and thiaclopride, can no longer be used in France.
The only alternative is pyrethroids, whose use can
lead to the appearance of resistance and lower ef-
fectiveness,leading to anincrease in the number of
treatments required. Before the prohibition of ne-
onicotinoids, the beetles’ larval stage was com-
monly considered the most damaging time in the
asparagus field. But the summer of 2019 proved that
assoonasthe adultsarrive, the damage observed is
also very significant.

T he Crioceris asparagibeetle has become the

Identifying the “olfactory bouquet”

of asparagus

Attacks by asparagus beetles can halve the vegeta-
tive volume of infested fields and reduce yields in
the following year by 2-3 tons a hectare (30-50%).
The adults and larvae feed by gnawing at the var-
ious green tissues of the asparagus, leaving deep
pale-yellow traces. In the Landes area of France, the
Invenio stationis now seeking alternatives to neon-

o

“

Assoonasthe
adults arrive, the
damage observedis
very significant.

Attacks can halve
the vegetative
volume of infested
fields and impact on
futureyields.

Y0035 édopv 25eW0] @
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icotinoids in the fight against the asparagus beetle.
The Criotrap project started in June 2021 and fo-
cuses on managing asparagus beetle populations
in environmentally friendly ways. “Humans live in
avisualworld, but other living beings, including crop
pests, live in the world of odours,” said Ené Leppik,
creator of Agriodor,acompany that offers solutions
based on kairomones. Ataconference dedicated to
odours and pests, the specialist clarified the dif-
ference between the actions of pheromones (which
actonindividuals of the same species) and those of
kairomonesand synomones (which acton different
species, including of plants and pests). The Criotrap
projectis based on these relationships. “Part of our
work triestoidentify the ‘olfactory bouquet of aspar-
agus, which is 90% composed of the same molecule,
to attract or divert adults during the spring migra-
tion from their wintering area (forests) to asparagus
plots,”said Romain Warney, asparagus expertatIn-
venio. A trapping device set up by Invenio in part-
nership with the Agriodor laboratory is based on
the use of volatile organic compounds (VOCs) pro-
duced either by asparagus or by asparagus beetles.
Work began this summer, with the identification of
the VOC bouquet produced by asparagus. “The next
step is to determine whether any of these VOCs are
attractivetothebeetle. The underlying objectiveis to
use the VOCs identified as being attractive in a trap
toreduce populations and bring theirnumbers to ac-
ceptable thresholds,"said the specialist. Observation
of adults has also demonstrated this insect’s use of
aggregation pheromones, which couldalso serve as
ameans of trapping them. Av
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un traitement préventif
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de l'asperge, Oxybiotop
propose Silistim a base

de macérations de plantes
insectifuges, classées
comme « matieres de base »,
ce qui le rend éligible en AB.
Silistim repousse les insectes
avant qu'ils ne pondent leurs
ceufs et empéche également
leur développement. Le
savon noir trés visqueux est a
ajouter a raison de 4 % dans
Silistim englue les larves et a
un effet répulsif.
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onthe productivity

and quality of asparagus

BY ALI ASAFF'2, FRANCISCO DE LATORRE',
JAVIER ZUZUNAGA'?, DOMINIQUE RUGGLI'

ver thousands of years of evolution, plants

have found beneficial allies in soil microor-

ganisms to enhance the different pro-
cesses occurring at the root level. For example,
root development is benefited by the production
of phytohormones such asindole acetic acid, which
is synthesised by several species from the Azospi-
rillum, Azotobacter and Bacillusgenera. Other plant-
growth-promotingbacteria (PGPB), belongingto the
Alcaligenes, Klebsiella, Pseudomonas, and Serratia
genera, can increase seed germination rate, root
growth, leaf area, chlorophyll content, nutrient
uptake, tolerance to abiotic stress, delayed senes-
cence, and yield®.

While some nutrients, like phosphorus and potas-
sium, are not usually bioavailable, certain bacte-

Fig. 1. Total bacteria populations from asparagus
rhizosphere, estimated by qPCR analysis.1and 2
correspond to composed samples from the control
group; 3 and 4 to composed samples from the
group treated with biostimulants.
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Microbial populations improved nutrient
availability, root development and activity that
promoted vigorous plants storing enough reserve
materials to support good crop yields.

ria (e.g. Bacillus sp.) and fungi (e.g. Penicillium sp.)
can provide them by producing organic acids and/
or enzymes. Endomycorrhizal fungi are particu-
larly effective at mobilising phosphorous, as well
as at improving water uptake, tolerance to abio-
tic and biotic stress and physical soil structure by
promoting soil aggregation®. For crops to be able
to benefit from soil microorganisms, there are two
specific factors that should be enhanced through
agricultural practices: the total amount of bene-
ficial microorganisms (fungi and bacteria) and
the composition of these communities (biodiver-
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sity). Several reports show that soils, containing
high and varied fungi and bacteria populations,
promote tolerance to abiotic and biotic stress. In
addition, large populations of beneficial microor-
ganisms - includingantagonistic (by antibiosisand/
or parasitism) ones - leave little space or nutrients
for the development of disease-causing agents, thus
acting as biological barriers.

In order to benefit from the services of microor-
ganisms, plants attract and feed them by releasing
molecules of diverse chemical nature (photosyn-
thates) into the soil via a process known as exu-
dation or rhizodeposition. The exudation process
promotes a concentration gradient and, therefore,
alarge increase in the microorganism populations
in the soil surrounding the root zone, known as the
rhizosphere®. Exudation occurs mostly through
theroot tips (meristematic zone) since the released
molecules can be carried outviaapoplastand sym-
plast pathways. The flow of molecules through the
plasmamembrane of plant cells can occur by simple
diffusion orby active transport, which requires the
participation of certain types of proteins, such as
ATPases®.

Due to the key role played by exudates in the inte-
raction of plants with beneficial soil microorga-
nismes, it is highly desirable to employ biostimu-
lants thatenhance exudation. Some manufacturers
state that their biostimulants containing aromatic
compounds (Polyphenols and flavonoids) promote
the overexpression of genes related to root for-
mation (endogenous synthesis of auxins and their
transporters) and the active transport of mole-
cules (ATPase), as well asroot longevity by delaying
senescence through antioxidant production, resul-
ting in enhanced root exudate production.

Molecular biology techniques ((PCR
and metagenomics analyses) were
employed to measure the effect on
bacteria populations and their bio-
diversity of using two biostimu-
lants (microbial and biochemical) to
treat an asparagus crop (Asparagus
officinalis), variety Darlise. Figure 1
shows theresults of the total bacterial
populations in two samples (7 plants
each) from the control group and in
two samples (7 plants each) from the
treated group. As the figure clearly
shows, in the treated group, the ave-
rage size of bacterial populations
increased by 580% in relation to the
average of the control group. Howe-
ver, no differences were observed
between the fungal populations
(data not shown) of the treated and
the control groups. The rise in the
bacterial population and the lack of
impact on the fungi population could
be explained by the physicochemical

Relstive fraguency
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>22-32mm and
>16-22mm were
increased, 75% and
9% respectively,
against a marked
decrease in calibers
12-16mm and <12mm.

Fig. 2. Composition at the phylum
level of the asparagus rhizosphere
associated bacteria populations.
1and 2 correspond to composed
samples from the control group;
3and 4 to composed samples from
the biostimulants’ treated group.
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characteristics of the
soil. On the one hand,
~sandy soils, which are
not usually compact
and are well-drained,
allow adequate aera-
tion, which helps bacte-
rial growth. In addition,
a neutral pH (7.1), also
favours bacterial deve-
lopment, rather than the
development of fungi,
with the latter gene-
rally preferring acidic
soils. On the other hand,
the metagenomic ana-
lyses showed changes
in the composition of
bacterial (Fig. 2) and
fungal (data not shown)
populations, with an
increase in the number
of species registered for
the treated group com-
pared to the control
group. This increase is
measured quantitatively
via biodiversity indices
such as the Shannon
diversity index, which
indicated that the ave-
rage level of the bacterial
control group was 9.60,
while that of the treated
group was10.11, representingan increase of 5.3%. The
average for the fungal control group was 6.77, while
that of the treated group was 7.06, representing
an increase of 24.3%. These results show that more
active roots produce a greater amount of exudates,
thereby amplifying the soil’s native microorganism
populations. Furthermore, the large increase in the
total bacterial population of the treated group (Fig. 1),
boosted by the phylum Firmicutes (Fig. 2) (to which
Bacillus genus belongs), also indicates an increase
in their populations, thus demonstrating effec-
tive colonisation of the rhizospheric zone by

Moy,
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which includes nitrogen-fixing

the Bacillus genus bacte-
ria contained in the applied
microbial consortium. A simi-
lar situation was observed in
the populations belonging to
the Proteobacteria phylum, 6000
or phosphorus-solubilising
bacteria. Similarly, there was
an increase registered in the
percentage of bacteriabelonging
to the Actinobacteriota phylum,
which includes the so-called
actinomycetes, well known for
their antagonistic effect against
several disease-causing agents.

Productivity (kg/ha)

The accumulated productivity over Il weeks is
shown in Figure 3. At the end of the period, there
were no differences found in the total produced
kilograms between the treatment and the control
groups. However, during the first 8 weeks, early

W Treated group

Fig. 3. Cumulative asparagus shoots production
of the 2019-2020 agricultural cycle.
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Fig. 4. Degrees Brix (°Bx) accumulation in asparagus roots. Green

corresponds to the control group, Blue to the treated group.
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Conclusions

Theresults of field trials carried out during the 2019-2020 and
2020-2021agricultural cyclesin the Aquitaine region (Le Barp) of
France show that the employed biostimulants promoted greater
root exudation and activity, thus ensuring rhizosphere colonisation
by the beneficial microorganism consortium (containing Bacillus,
Azospirillum, Trichoderma and Penicillium strains) while also stimulating
the interactions of the native microbiota roots. As a result, there was
anincrease in microbial populations andin their biodiversity, which
improved nutrient availability, as well as root development and activity.
Hence, there was a virtuous circle whereby the more vigorous plants
stored enough reserve materials to generate good crop yields and
meet quality requirements. These biostimulants can provide two
benefits for farmers:

Earlier crops can allow access to markets for higher volumes when
prices are high;and

The production of larger calibres offers
crops of higher commercial value.

A, Translocation
B. Dormancy

C. Harvestend

Control group
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productionwasobservedin the
treated group. After 5 weeks
of the 2019-2020 agricultu-
ralcycle, production levels were
at least 17.2% higher in the trea-
ted group than in the control
group. After the same period
during the 2020-2021 agricul-
tural cycle, a similar trend was
observed, with an 8.3% higher
production in the treated
group. Moreover, significant
differences were also obser-
ved in terms of the quality of
shoots. In the treated group,
calibres C2 (>22-32mm) and
C3(>16-22mm)increased by 75%
and 9% respectively, while
there was a marked decrease
in calibres C4 (12-16mm) and
C5 (<1I2mm) (52% and 83% respectively), in relation
to the control group. It should be noted that the
CZ calibreisof low commercial value and the C5has
no commercial value. Other trials currently being
carried out in Germany are showing similar pat-
terns. The earlier production and improved shoot
quality observed could be explained by the greater
reserves of photosynthates accumulating in the
roots, as measured in Brix degree (Fig. Z). The ana-
lyses carried out during translocation, dormancy,
and end-of-harvest stages found that Brix degrees
inthe treated groups were higher than controls. For
instance, at harvest end, it was 13.1in the treated
group, which was 37% higher than in the control
showing that accumulation of resserve material
was not only greater but also sustained over time.
Inaddition, there was lower nitrate concentration
inthe soils of the treatment group compared to the
control group (280 ppm/Land 220 ppm/L, respec-
tively) and a slight decrease in soil pH of the treat-
mentgroup inrelation to the control group (6.9 vs 7.1,
respectively). This difference might be explained
by the roots releasing greater quantities of acidic
compounds (usually presentin the exudates). Both
of these findings show that there was enhanced
root activity and root architecture in the treated
group (Fig. 5), with the plants able to absorb and use
nutrients more efficiently, as well as interact more
effectively with rhizospheric microorganisms. Av

Fig. 5. Root architecture in the treated group
andin the controled group.




D

" | o s

= l_.

' 4 . w A '! "é
.. 4 Biostimulant for | §i'\
¢ Nutrient Assimilation

i

S .'Il; - YW
: ‘Pshmul t fo
RhizospherefActi ; e il S s
F i i F -. | E F e " 7 / . ._ /ﬂ';;«_?é.:"é'ﬂ,.. = g




Asparagus World n°4 « April 2022

Six etapes pour comprendre
le cycle glucidique de 'asperge

La production des turions se fait surles
réserves accumulées dans les racines I'an
précédent. Comprendre la physiologie
del'asperge et notamment son cycle
glucidique permet d'appréhender une
grande partie des secrets de sa culture.
PARGUY DUBON

siologie tres complexe. Bien qu’étroitement

liées la partie racinaire et la partie aérienne
ont un fonctionnement tres spécifique. La partie
racinaire est constituée de plusieurs racines char-
nues reliées a un réseau de tiges souterraines : le
rhizome (Tiejdens, 1922). Les racines charnues
correspondent a des organes de réserve. Ces
racines n‘assimilent pas les éléments hydriques
et nutritifs nécessaires au développement de
la plante. Cette fonction étant assuree par les
radicelles situées a leur surface. Les racines de
stockage vivent entre 3 et 6 ans (Scott, 1952). Les
radicelles sont renouvelées annuellement (Reij-
merink, 1973). Des bourgeons desquels émerge-
ront les futurs turions se trouvent a l'extrémité
des tiges formant le rhizome. Ils sont regroupés

I ‘asperge est une plante pérenne a la phy-

"
§ i

en « cluster » (Hughes, 1992). Chaque bourgeon Lesracines charnues correspondent a des organes de réserve. Eés;imilation

peut produire un turion. Globalement la masse
racinaire augmente lors des premieres années,

ABSTRACT
Physiology

Six steps to understanding the
carbohydrate cycle in asparagus

Turion production draws on the reserves accumulated in the roots from
the previous year. Understanding the physiology of asparagus and its carbohydrate

cycle unveils many of the secrets to its cultivation. The cycle is divided into six stages.

During the harvesting of turions in the spring and at the beginning of the vegetative
phase, the plant draws on its carbohydrate reserves (phase 1: mobilisation of reserves
and phase 2: establishment of the shoot). After the formation of the first cladodes,
photosynthesis starts to take place. The weight of the aerial part increases

by 15% per week before reaching its maximum. At this
point, carbohydrate storage occurs (phase 3: storing

of reserves). When the photoperiod is less than 14 hours,

des éléments hydriques et nutritifs nécessaires au développement de la
plante est assurée parles radicelles situées aleur surface.

puis se stabilise au bout de cing années, ce qui
correspond au renouvellement des racines de
stockage (Hughes, 1992). (fig1)

Le rendement dépend de la quantité

de glucides accumulées

Le cycle phénologique de I'asperge débute au
moment de la récolte. En période de pleine pro-
duction (aspergeraie de 3 a 10 ans), les produc-
teurs récoltent pendant environ 10 semaines. A
I'arrét de la récolte, débute la phase végétative.
Les turions vont successivement atteindre dif-

the assirr:lilatbes are direr::ted prirparilll}’/ to the cl;rown The TABLEAU 1: REPARTITION DEs GLUC'DES
crown then becomes the main “well” organ that recovers LORS DE LA PHASE DE MOB“—ISATION DES

90% of the synthesised sugar (phase 4: pre-senescence).
Senescence is initiated when the plant is subjected to

RESERVES (SOURCE : WILSON, ET AL.,200

low temperatures (between 10°C and 15°C). The weight Taille du systéme racinaire (poidssecenT /ha) 6-10T/ha 11-15T/ha 16-20T/ha

of the aerial part decreases by 15% per week, while there

is an 8% per week increase in the weight of the root Turions 52% a1% 28%
part (phase 5: senescence). In temperate regions, when Répartition i

temperatures drop and in the autumn photoperiod, the desglucides Bourgeons et racines 12% 16% 19%
stems wilt and the plant becomes dormant. This state lorsdela Utilisation pour la T pousse 16% 18% 229
of low metabolic activity allows the plant to adapt to mobilisation (en %)

the winter climatic conditions (phase é: dormancy). Glucides non disponibles 20% 25% 31%

oluaAUl @
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Suivi glucidique de l'asperge (d'aprés Hughes 1992; Wilson, 2005) dudéveloppement des parties aériennes. Le ren-
dement d'une année dépend alors de la quantité
e 18 deréserves glucidiques accumulées lors du cycle

veégeétatif précedent (Pressman, etal., 1993) (fig 3).
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Figure 2:Le cycle d'une aspergeraie en production

date débute aumoment de larécolte et se termine avecla
période de dormance, avant de repartir de nouveau.

Figure 3: évolution de lateneur en glucides
danslesracines d’asperges (d’aprés:

Hughes, 1992; Wilson, et al.,2005). La baisse
de concentration des glucides (CHO) dans la
griffe correspond ala période de récolte (en
rouge), cette concentration et le poids de la
griffe (en bleu) augmentent de nouveau avecle
développement de la végétation (en vert).

férents stades phénologiques jusqu’ala matura-

Partim sérienne
tion des baies et la sénescence (Feller, et al., 2011). ' ‘é’
Lorsque les premicres tiges sont matures, une " I . B
nouvelle vague de turions arrive. On parle de artgriin >
la premiere, deuxieme et troisieme pousses Ui [t Sl ot 5
représentent respectivement 60%, 25% et 15% de B i 8

la masse vegétative (ATIA, 2013). La phase végeé-
tative s’étend de juin aoctobre et se termine avec
lasénescence dufeuillage. La phase de dormance
alieu pendant la période hivernale (sous les cli-
mats tempérés). La plante est en repos végeéta-
tif jusqua 'augmentation de la température du
sol et I'émergence des premiers turions lors du
printemps suivant (Fig 2). Durant la phase vége-
tative, des mécanismes physiologiques parti-
culiers interviennent pour la constitution de

Votre partenaire plants

[ ANGIER

INTEHNETIDHAL

Pour tous vos projets
réserves glucidiques. Ces derniéres sont stoc- de plantation d’asperges,

kées dans les racines de stockage sous forme de

fructane et sont mobilisées 'année suivante lors CONTACTER LES PEPINIERES ANGIER

votre spécialiste griffes d’asperges
. , origine Sologne
Les glucides accumulés vont

a plus de 40% vers les turions.
B @ SN Y — /

657, route de la Gaillardiére - 41230 Soings-en-Sologne - France
Tél. : 02 54 98 71 08 - Fax : 02 54 98 75 96 - infos@angier-international.com

www.angier-international.com

oNJag UBNSIYO @




e eyele glucidique en 6 ctapes

1 Laphase
de mobilisation
desréserves

Cette période correspond a
larécolte et lamise en place
de la partie aérienne. La
récolte dure 8a10 semaines
dans les régions tempé-
rées, la récolte commence
au debut du printemps. La
plante va puiser dans ses
réserves glucidiques afin de
permettre aux turionsde se
développer. La concentra-
tion glucidique et le poids
desracines vont diminuer.

2 L’établissement
de la premiére pousse

Cette étape marque le début de la phase
vegétative (4 semaines). Une partie desréserves de
la plante est consommeée lors de I'établissement
de la premiere pousse et la mise en place des cla-
dodes (Shelton, etal.,1980). On estime a4 semaines
le temps nécessaire avant que la premiére pousse
n'exporte des photoassimilats vers les griffes.
Durant cette phase, le poids et la concentration
en glucides des racines diminuent (Guo, 2001;
Hughes, 1992). Durant la phase de mobilisation des
réserves, les glucides suivent une répartition qui
dépend de la taille du systeme racinaire (Wilson,
etal., 2005). On note que les glucides vont a plus
de 20% vers les turions pour des systemes raci-
naires allant de 10 a 15 tonnes/hectares. Pour ces
derniers, le pourcentage de glucides destiné a
lapremiere pousse n'excede pasles20%. Laréparti-
tion desgluicides est plushomogene sur des asper-
geraies ayant des systemes racinaires développés.

Asparagus World n°4 « April 2022

3 Laphase de restauration
desréserves

Peu apres la formation des premiers
cladodes, la photosynthese devient effec-
tive (8 a10 semaines). Ce processus va permettre
I'assimilation du carbone atmosphérique sous
forme de saccharose (Pressman, et al., 1993). Ce
dernier est exporté des cladodes vers les autres
organes via le phloeme. Le saccharose excéden-
taire est polymeérise sous forme de fructane envue
d’'un stockage along terme (Nichols, 1996). La mise
en reéserve glucidique devient effective. Durant
cettephase, lesassimilatssontrépartisentre déve-
loppementde lapartie aérienne et constitution des
reserves (Hughes, 1992). Ainsi, le poids de la partie
acrienne augmente de 15% par semaine et atteint
un maximum. En parallele, la concentration gluci-
dique de lagriffe atteint une limite physiologique :
lesréserves sont pleines (Haynes, 1987). Deslors, on
note une croissance desracines. La taille duréser-
voir glucidique augmente.

4 Laphase de présénescence
On estime que lorsque la photo-
période estinférieure a1l heures,

les assimilats sont diriges en priorité vers
la griffe (Faville, et al., 1999). Ce change-
mentde répartition est controlé parl'acide
abcissique (ABA). TABA stimule la mise en
réserve etinhibele développement de nou-
veaux bourgeons (Ku, 2006). 90% du sucre
synthétis¢ serait alors exporte vers les
organes de stockage (Wilson, et al., 2000).
Le développement de la partie aérienne
estlimite et la griffe devient alors l'organe
«puits » principal. Durant la phase de res-
tauration et de présénescence, la majorite
desréserves sont constituees (Guo, 2001).

5 Lasénescence
LLa sénescence est amorceée
lorsquelaplanteestsoumiseades
températures faibles (entre 10°C et 15°C).
On observe que le poids de la partie
a¢rienne diminue fortement au
profit du poids des griffes. En effet, le
poids des parties aériennes diminue
de 15% par semaine contre une augmen-
tation du poids de la partie racinaire de
8% par semaine (Hughes, 1992).

6 Ladormance
Dans les régions tempeérées,
avec la diminution des tempéra-
tures et de la photopériode en automne,
les tiges fanent et la plante entre en dor-
mance. Cet état de faible activite meétabo-
lique lui permet de s'adapter aux condi-
tions climatiques de I'hiver. Enfin, afin
de maintenir ses fonctions vitales, une
partie des réserves est consommee par la
plante (Pollock, etal., 1996). En climat tem-
péré, on estime une perte de poids sec de
la griffe de pres de 15% sur cette période.
En parallele, la concentration en glucides

diminue (Hughes, 1992).
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100% male genetics

Darzane

Z|EARLINESS Z|SHELF LIFE

Early variety with long shelf-life
Suitable for white and green production

Darius®
Z|YIELD #Z|PREMIUM

Medium-large and homogeneous calibre
Suitable for white and green production

Darkonge
Z|PREMIUM Z|JUMBO

Premium quality and large calibre

Mid-season variety, allows high density planting
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Gettingtoknow

the new varieties better

Although the creation of new asparagus varieties has been
accelerating since the start of the twenty-first century, the
reference varieties remain firmly established. A new project

to set up aninternational experimentation platform will make

it possible to better assess the potential of new varieties.

BYGUYDUBON

sparagus officinalisis presumed to have
A originated in Eastern Europe. The car-

liest signs of the plant’s domestication
can be found in the Caucasus and Siberia. The
Greeks and Romans then imported the crop
and its consumption spread. Roman writings
mentionits cultivation, which spread with the
Empire throughout Europe, before almost
disappearing from the decline of Rome until
the Renaissance, which also marked a renais-
sance for asparagus. Several types of aspara-
gus were described in France and Germany,
with Purple Dutch believed to be the oldest
variety. The family tree that started with
Purple Dutch led to the modern varieties, thus
testifying to the crop’s internationalisation.

Asparagus World n°4 « April 2022

The beginning of the
21st century has seen
anupsurge in new
varieties, with 143
registered between
2000 and 2021.

German and French varieties soon emerged, as
did Dutch, British, American and, later, Italian and
Spanish varieties (Graph ).

Two varieties dominate the world
“After massal selection, the asparagus varieties
constitute the hybrids of a genealogical selec-

GRAPH 1: ORIGINS OF THE WORLD’S

FIRST ASPARAGUS VARIETIES
EARLY ARGENTEUIL “FRENCH"
LATE ARGENTEUIL Hybrids

PURPLE
DUTCH
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BRAUNSCH-
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tion,” explained Agrosome consultant Julien
Rocherieux in a brief history of the genetic
improvement of asparagus he gave at Interna-
tional Asparagus Day (see box). This beginning
of the twenty-first century has seen a surge
in new varieties. “118 varieties were registered
between 2000 and 2021, from 37 breeders and
17 different countries, whereas before 2000,

ga e

Different selection methods

Populations, Massal selection: The simplest and oldest
method involves selection of the best male and female
individuals of a population that are naturally intercrossed.
Improved populations, Familial selection: Similar to the

previous one, it is based on the value of the progeny of
elite individuals identified within a population.

Hybrids, “genealogical” selection:

« Line and single hybrids: It improves the homogeneity
of hybrids by obtaining quasi-homozygous parent lines
through self-fertilisation or brother-sister crosses.

» Clone hybrids: Made possible by in vitro culture, a single male plant
is crossed with a single female plant to obtain maximum hybrid vigour.

- Double hybrids: These are obtained by crossing male plants

- "
from one hybrid with female plants from another hybrid. OBl O 77 AT

possible by obtaining
“super-males” and
are considered more
homogeneous.

» Male hybrids: Considered more homogeneous,

100% male hybrids are possible by obtaining “super-males
(YY) via androgenesis (another culture) or hermaphroditism
(male and female flower on the same plant).

ARLEM b.v.
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SPARGELPFLAMNZIEN

* Pilotage de Pirrigation
Humidité et température tous les 10 cm de profondeur, consommations
en temps réel et projection détaillées des consommations a 3 jours glissants
et préconisations actualisées en temps réel

* Heures de froid et degrés jours / dormance
Sommes de températures intra-butte
Projection de l'arrivée en production

* Gestion des paillages / récolte
Températures sous paillage
Indicateurs de bralure, fleurissement, qualité
Indicateur de rendement a J+1, J+2, J+3.

Pluviomeétre (en option)
Sonde capacitive
AquaCheck®
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Producer of asparagus
varieties for over 40 years
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GRAPH 2: ORIGINS OF THE VARIETIES CREATED SINCE 2000
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= only 103 varieties had been registered,” he
said (see Graph 2). The selected varieties are
mainly from European, North and South Ame-
rican, New Zealand and Japanese companies,
but they concern all of the planet's geographies
and climates (see Asparagus World n’l). However,
developing new varieties is a lengthy process.
“In general, professionals are more likely to plant
varieties they already know because they provide
more reassurance. Thus, two varieties dominate
the world: UCI57 (created in 1978) for warm cli-
mates and Grolim (1992) for temperate climates,”
said Julien Rocherieux.

Beneficial returns for producers

and breeders

There are multiple obstacles hindering the quick
spread of new varieties. First of all, asparagus is
a perennial crop, lasting for about 10 years. “It is

W,

Cest bea,u/

une asperge Sams isidu, |

www.zeroresidu.fr

4%
New
Zealand

also difficult for a producer to know about all the
varieties available and the potential of each,”said
the specialist. Indeed, it takes atleast three years
to make the first reliable assessments of a new
variety, and at least seven to have certainty
about its characteristics and qualities. In addi-
tion, varieties behave differently in different cli-
mates. Rocherieux also presented a project to
set up an international experimental platform
for identifying new varieties. Integrated into a
global testing network with areliable experimen-
tal model adopted by recognised producers, the
new varieties will be tested on plots monitored by
Befve&Co's international technical consultants.
“The observations will be used to compile technical
reports and confidential data will be centralised on
a computerplatform "said Rocherieux. “This pro-
jectwill yield beneficials return for both producers
and breeders.” Av
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| a carrera por buscar
s reemplazante de UC 157

Productores chilenos de esparragos iniciaron

hace un tiempo el necesario recambio varietal para
reemplazar a UC 157, una variedad que lleva ya cuatro
décadas establecida en el pais. En esa blisqueda, han
aparecido otras variedades californianas y también
‘supermachos’. Si bien el recambio se esta dando, los
productores atlin siguen confiando en la vieja variedad.

PORRODRIGO PIZARRO YANEZ

diferencia de otras especies horticolas, que
A hanmostradoungran dinamismo varietal en

pocosanos, laindustriaesparraguerachilena
habasadosudesarrollo en pocas variedades, susten-
tandose basicamente en una de ellas, la UC 157, una
de las primeras variedades obtenidas por la Univer-
sidad de California Riverside en 1975, convirtiéndose
enel primerhibrido clonal comercial. No paso mucho
tiempo para que se instalara en el paisy alos pocos
anosaparecieronotrasdos: Atlasy Apolo. Laprimera
aun estapresente enlos campos, aunque yaenretira-
daporquelos turiones gruesos no son del gusto de los
mercados de exportacion, perosidel doméstico. De la
segunda, poco se alcanzd acomprobar, porque desa-
parecio al poco tiempo de los huertos. El negocio del
esparragoen Chile havividoaltosy bajos, con épocas
muy buenas hasta que las producciones peruanas
comenzaron a desplazar alas chilenas. Ahi, los pro-
ductores buscaron una solucion lejos del esparrago

ABSTRACT

Rodrigo Pizarro Yainez, Journalist (Periodista)

After four decadesin Chile, the UC 157 variety is

still the queen, but anindustry that relies on frozen
produce for export needs varieties with better export
performance. That is why the sector is undergoing a
varietal replacement process, although the country’s
producers continue to trust this old Californian variety.

Camposde
esparragosenla
zona centro-sur

de Chile.
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fresco, concentrandose fundamentalmente en el con-
gelado 1QF, que hoy concentra el 90% de las produc-
cionesdel pafs, las que en su totalidad se destinan ala
exportacion. EI10%restante es parael mercadolocal,
quelo consume en fresco. Anos buenos, anos malos,
los productores que atn se mantienen en el negocio,
lo hacen porque atin es rentable. Eso es lo que ven
también otros, que estan incursionando con la horta-
liza, basicamente porque laven como el complemento
perfectoalaproduccion deberries (arandanos, fram-
buesaymoras) paramantener fidelizada’alamanode
obradesde septiembre aabrily ocupadasalasplantas
de proceso por siete meses en vez de cuatro.

Ala‘Reina’le hansalido

‘Princesas’ al camibo

Pero, jpor qué transcurrida casi cuatro décadas,
UC 157 sigue siendo la reina de las variedades

Conosciamo gli asparagi!
Conocemos a los esparragos! . copex Ceclusve Dssrinnor

bobes e (@
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en Chile? Basicamente, porque es un material
genetico que hademostrado tener unabuenaadap-
taciony resiliencia frente alas condiciones diversas
yadversasy con un rendimiento exportable simi-
lar al que se obtiene con las nuevas variedades. Asi
es como hoy en dia esta presente en el 65% del total
delarea sembrada en el pais, que se calcula en unas
3.000 hectareas. Solo cinco anos atras habiaun 80%
de la superficie sembrada con esta variedad.
En la temporada 2011/12, el Instituto de Investiga-
ciones Agropecuarias (INIA) inicio las evaluaciones
conunaserie devariedades, donde estaba UC 115 (De
Paoli), un material genético también de California

Nuble, la principal zona productora

yaque lavariedad
UC 157 dabuenos
resultados en el pais
desde hace mas

de cuatro décadas.

T il L
© Allrights reserved

Laregion de Nuble, a unos 400 km al sur de Santiago de Chile, es la principal
zona de produccion en el pais, donde se estima que hoy en dia existen unas

1.200 hectéreas destinadas al
cultivo, enlocalidades como San
Carlos, Coihueco, El Carmen, Pinto
y Chillan. La superficie que va
creciendo cada campana. Una serie
de viveros han asumido la fuerte
demanda por plantas que ha habido
enlos Ultimos aflos. Un huerto de

10 hectareas es el tamafio adecuado
para producir esta hortaliza que,

en Chile, la primera cosecha
comercial es al cuarto anoy el peak
productivo se alcanza al octavo afio.

Esparraguerasregadas

con pivote en Chile.
- |
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que, tras esos ensayos, los responsables del estudio
destacaron su precocidad, que permite ser cose-
chada dos o tres semanas antes que UC 157, depen-
diendo de las condiciones climaticas, aunque eso
también podria jugar en contra, en caso de haber
alguin episodio de heladas. No eslatinica caracteris-
tica positiva, ya que también el peso de los turiones
esmayor (21 a23 gramos). Para aquellos producto-
res que buscan vender un esparrago mas grueso, la
opciones UC115.

Hay un recambio varietal en las principales zonas
productoras del pais. Eso nadie lo discute. Los
mercados asilo exigen y los agricultores buscan un
material que lespermitaalargarlacampanaconun
esparrago de calidad superior y con rendimientos
mayores, que permitirian llegar a un promedio de
15 t/ha, cuando hoy es de 7 t/ha. Sin embargo, en la
busqueda de nuevas variedades, y tras los ensayos
de adaptabilidad de nuevas variedades alas condi-
ciones del centro-sur del pais, ninguno de los gran-
des campos chilenos dedicados a la produccion de
esparragos ha decidido cambiar el 100% de la super-
ficie. El recambio se va haciendo en superficies de
10 a20 hectareas, pero sin dejar delado ala UC 157.
LLos expertos senalan el hecho de contar con un
material certificado es muy importante si se desea
tener calidad de produccion y también sanitaria.
Espada es el nombre de otra variedad de la Univer-
sidad de Californiaque, en ensayosrealizados por el
INTA en 2015 eraun material que atn no estabalibe-
rado, pero del cual se calcula que hoy en dia cubri-
ria un 5% de la superficie total, mostrando Optimos
niveles de rendimiento exportable, con turiones de
un peso promedio de 23 gramos.

Los ‘supermeachos’ tienen

su espacio OS

Como una forma de optar a mejores rendimientos
productivos y de exportacion es que arribaron al
pais las variedades de la Universidad de
Rutgers (New Jersey, EE UU) como NJ 953,
NJ 13y NJ 1122, que hastano hace mucho
tiempo no estaban en la orbita de los
productores de esparragos en Chile. Sin
embargo, desde sullegadaal paisy fueron
validadasbajolas condicionesdelas prin-
cipales zonas de produccion, ubicadas en
lazona centro-sur, han mostrado venta-
jas que, hastaahora, no se conocianentre
los esparragueros chilenos. La principal
eselrendimiento productivo de cadauna
de ellas, ya que se trata de hibridos de alto rendi-
miento, sise las compara con laUC 157, por ejemplo.
Mientras el potencial de la UC 157 en campos chile-
nos era de 8 t/ha, el promedio no superabalas 5 t/
ha. Sin embargo, con el material obtenido en New
Jersey se han visto producciones de 10 t/ha en los
primeros cuatro anos,y que apartir del quinto ano
se llega a 15 toneladas por hectarea que, traducido
enrentabilidad paralosagricultores, estos podrian
obtener USSI0.000 por hectarea.Otros ‘superma-
cho’que se han evaluado son aquellos obtenidos por
laUniversidad de Guelph (Canada), destacando por
sus niveles productivos. Ademas, se ha evaluado a
lalinea de variedades neozelandesas Pacific, como
Pacific Miracle y Pacific Star. En muchos casos, las
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cvaluaciones de las diferentes lineas de ‘superma-
chos’ fueron positivas, pero habia algo que jugaba
en contra de ellas y erala poca disponibilidad de
semillas, lo que dificultaba la recomendacion de
estas variedades a los agricultores.

Otrosretos del cultivo

en Chile

El recambio continuara, pero una variedad de
caracteristicas superiores no es garantia por sf
sola de tener mejores rendimientos. Para ello es
fundamental mejorar los manejos agrondomicos
en el cultivo, empezando por la preparacion de los
suelos en profundidad, el control de malezas, el
riegoy el control de plagas, como son las larvas de
suelo. En cuanto al riego, lo que hay que evitar es el
aposamientoy hacer riegos profundos en cosecha,
senalanlos expertos. Los productores pequenos no
estan acostumbrados a regar los huertos, pero la
recomendacion delosinvestigadores del INIA es que
solo regando tres veces al ano es posible aumentar
losrendimientos entre un20%y 30%. Enlos ensayos
que realizo el INIA se demostré también que, tras
probar diferentes sistemas, el goteo fue el que mejor
seadaptoal cultivo. Por contrapartida, la cinta exu-
dante no funciond como se esperabay se descarto
rapidamente porque no hubo un mojamiento uni-
forme. Sibien en Chile hay una importante super-
ficie que es regada con pivote, hay que tener cui-
dado con la humedad porque eso podria generar
problemas con hongos. Otro temaes el control delas
malezas, donde la més importante es precisamen-

10%

Atlas

5%

Espada

5%

Otras

te la propia maleza de la esparraguera, quizas por
ello es que hay productores que han optado porlos
‘supermachos’, porque no generan esa semilla que
vacayendoal sueloy germina formando unaplanta
junto a la planta comercial. Estos y otros manejos
sonnecesarios paraque el cultivo sigareencantando
aproductoresylahortaliza seavistacomo unareal
alternativa productivaen el pais. Av

Exploring nature never stops
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Wild asparagus: anew crop

Asparagus acutifolius is well known in Europe’s Mediterranean
regions, like Slovenia, where it grows in the wild, but is almost
completely unknown elsewhere. While people pick this wild
asparagus, it is rarely grown as a field crop, despite the fact
that demand significantly outstrips supply. The main reason
liesin the fact that the seeds are very difficult to germinate.

BY MOJCAREHARKLANCIC

asparagus (Asparagus acutifolius) emerged

many years ago. But it was soon realised that
finding planting material would not be easy. Trans-
planting wild plants was not an option, so growing
plants from seeds was the only way possible. Lear-
ningwhen, where and how to collect seeds innature
wasno easy task, but the true challenge lay infiguring
outhow to break the seed dormancy.

T heideaof plantinga production field with wild

Similar to growing green asparagus

Asparagus acutifolius grows wild in the Mediterra-
nean regions of Europe, but has the ability to mor-
phologically adjust to various growing conditions.
Whengrown inwell-drainingsoil,itcan easily survive
temperatures as low as -20°C without suffering any
damage. We have tested them in different climates
in our country (no cover or other winter protection
was used). The plants are
extremely drought tolerant,
but for higher yields, some
form of irrigation is advi-
sable. Water supply is most
important in the period
rightafter putting the plants
into the soil. The plants will
soon develop a very deep
rootsystem. The cultivation
technology is very similar
to that involved in growing
green asparagus, with the
difference that A. acutifolius

© Mojca Rehar Klancic

In nature

Asparagus acutifolius grows

in very poor soil, finding

its way between rocks and
other bushy vegetation. The
first spears can be foundin
nature as early as Februaryin
sunny and sheltered locations.
Main growth is expected

in April or early May and
endsin mid-Junein colder,
shady locations. The species

is dioecious, i.e.each plant
bears only male or only female
flowers. Thereis a high degree
of natural variability in the plant
habitus, but all plants are prickly,

In Slovenia, Mojca
Rehar Klanc¢ié created
anursery to grow

wild asparagus.

Edible young shoots

of wild asparagus are
harvestedinnaturein
the spring. In plantations,
possibleirrigation means
higheryields.
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Wild asparagus is adelicacy. It has a
very intense and bitter taste.

the flowers are light yellow and the seed coating is almost black when ripe.

© Mojca Rehar Klancic

grows slower, butlives longer, remaining productive
for many decades. In natural environments, the
plants seem to live forever.
Fertile, pH neutral or alka-
line soil in a sunny or semi-
shady position is ideal for
reaching optimum produc-
tivity. But how many plants
should we place per hec-
tare, should we plant in
one or two rows, how wide
should the path between
rows be? We have found
the best solutions for all of
these questions: Plantin two
rows 20 cm apart, with an
in-row distance between
plants of 60 cm. If we need
at most 1.3 m for walking, at least 20 cm needs to
be taken in account for plant growth (see sketch),
and there should be approximately 16,000 plants
per hectare. The first harvest can be expected
threeyearsafter planting. The keyisto pay attention
tothediameter of the spears, which should benoless
than 5 mm. The prickly branches are not an issue
when picking the crop if long sleeves and gloves are
worn. The spears are collected from both the male
and female plants. The species s suitable for organic
production, and as the wild plant is not affected by
any serious pestsor diseases, any plants grown from
seeds collected in the wild will be healthy.

Accompanied by different cover crops
Experiments have been conducted with different
cover crops used to protect the soil and enable wal-
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ot Market and flavour

. During years of research, Mojca Rehar Klanci¢ has exchanged ideas with friends and
colleagues about the culinary value and marketing potential of wild asparagus. Patricija
Pirnat, Production Manager at KZ Agraria Koper (https://www.kz-agraria.si/o-nas),
said: “We invest no energy in the marketing of wild asparagus, as it comes and goes
from our warehouses very quickly. It is so popular that it is literally sold out as soon as

it comes onto the market. We purchase shoots that are up to 20 cm long, tie them into
bundles that are 5 cm in diameter and send them to customers. High-end restaurants
love them very much.”Slavica
Smrdel, master chef and author
of many cookbooks, described
the tastes and introduced us

to some of herrecipes: “Wild
asparagus is a delicacy. It has
averyintense and bitter taste,
which is stronger than that

of cultivated asparagus. The
most famous and popular
recipe with wild asparagus is
“Frtalja”. My favourite recipe with
wild asparagus is to combine
wild rocket salad, boiled wild
asparagus, a hard-boiled egg,

goat's cheese and olive oil” In nature, they grow in hard-to-reach

areas, betweenrocks &other vegetation.

{Ze2 0 Asparagus acutifoliusiis
g an evergreen perennial
whose spring spears are

highly prized.

king without worrying about mud. In the first year,
an annual crop like phacelia is sown on the walking
paths. Thisallows the weeds to be controlled and also
provides some shade to help the young plants esta-
blish themselves in the new environment. The cover
crop can be mulched during the growing season if . i
necessary. Dead organic matter should belefton the Seedscollected

soilasmulch duringwinter. In the third year,adwarf innature are very
‘‘‘‘ difficult to germinate,

sothe big challenge
was how to break the
seed dormancy.
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king path betweenrows, and it will eventually cover — tends to be a great deal of rain during harvest, a
all the space between the plants. Thisaidsin fighting  thick Trifoliumcarpetallows pickers to walk without
weeds and adds some nitrogen to the soil. As there  worrying about mud. Av

a new niche product

For sales and cultivation advice:
T: +386 41 258 999

E: trajnice@trajnice.com
www.trajnice.com/asparagus-acutifolius
Vitovlje 18, SI-5261 Sempas, Slovenia

Asparagus plants Trajnice GOLOB-KLANCIC
We deliver orders to all European countries.
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Varieties for new planting

The choice of variety and crown affects the production variables such as climate, soil and water
production potential of any asparagus crop. Together resources, but also the markets and future outlets.
they provide the genetic potential and the necessary Despite the highly diversified and globalised nature
energy. They are also non-modifiable parameters of varietal innovaiton (see page 38), confidence

for the entire duration of the crop. Making the in variety and crown quality remains a key factor
right choice requires taking into account not only determining the success of a new plantation.

@

Planasa

launches three new 100% male varieties

eseue/d

Darzan, Darkong and Darius are the new offerings unveiled by the plant innovation specialist for
the coming campaign. Planasa has begun the process of renewing its asparagus catalogue with
the addition of these three new 100% male varieties, each of which is focused on a different market
and with very different positioning. Manuel Garcés, director of Planasa’s Garlic and Asparagus
EMEAbusiness, describes the different varieties: “Darzan is intended to become a leader in the
early segment, mainly in Mediterranean markets (Spain and Italy). It has a uniform medium-sized
spear (between 16-20 mm on average), very good yield, excellent quality and a very attractive
appearance, all combined with a long shelf life. It can produce either white or green asparagus.
Darzan has a very good flavour and its plant is vigorous and rustic. As for Darkong, this variety is
aimed at Northern European markets. It is the perfect complement for early varieties to allow a
longer production cycle. The spears are large (LESS THAN 20 mm) and of exceptional quality, with
a very tender and pleasant-tasting skin and flesh. Though it can also be used for green, it is mainly
used for growing white asparagus. The plant has great vigour and hardiness. Lastly, Darius is a late
variety, ideal for ending the campaign due to its productivity and its late branching. Its spears are
medium-sized (16-20 mm), it has very good quality and is suitable for producing both green and
white asparagus.”Visitors can see these new varieties at Planasa'’s testing fields in Granada. [E4

Walker Brothers

new promising hybrids

oUJ ‘siay1oig I1o%eM @

Thisyear, Walker Brothers, Inc. celebratesits 5O year anniversary in the asparagus business. In 1972,
its first asparagus plantation was planted, in Pittsgrove, New Jersey, in the US. Today, its asparagus
seed business has reached over 40 countries across the world. As a leading global asparagus seed
company, Walker Brothers is excited to continue producing high-quality, popular Mediterranean-
climate green asparagus varieties — such as Atlas F1™ Apollo F1, Grande F1™ UC 157 F1and

Purple Passion F1-for its growers worldwide. The company also produces seeds and crowns

of one of the North American dominant varieties, Walker Deluxe F1. This January, company
president Scott Walker officially introduced new promising hybrids, such as WB212 and WB233,

at the Mid-Atlantic Fruit and Vegetable Conventionin Hershey, US. Small scale commercial
production fields with the new hybrids will be established this year in Italy and Spain. Walker Brother's
European exclusive distributor, Blumen Vegetable Seeds, will provide the best possible support
for the growers who are currently growing or interested in testing the Walkers' current and new
hybrids. The Walker Brothers and Blumen Vegetable Seeds teams look forward to seeing their
asparagus friends at the 15" International Asparagus Symposium this June in Corboda, Spain. [
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Coviro Lamboseeds

offering Athos, Saent and Verdus delighted with success of Saent

4
Cervia-based nursery Coviro has confirmed Lamboseedsreports being very pleased BI
its leadership in asparagus, offering awide with the success of its Saent asparagus umen
range of varieties. “While 90% of our sales and aims to increase production. “In recent launches the Italian Vittorio variety
are to the Italian market, in recent years, we years, demand for Saent has increased
have also started selling in Slovenia, Hungary, significantly both from the supermarket
Germany and France. About 75% of the marketis  and food service channels. This is thanks
represented by varieties suitable for producing to Saent’s special bitter taste which makes Blumen continues to distribute the best
green asparagus, with the remainder is suitable it different from all other asparagus and asparagus tips, both as the exclusive
for white. Lately, the demand for violet and has made it sought after by connoisseurs. European distributor of Walker Brothers and
wild asparagus has also been increasing. A It is precisely for this reason that we're with varieties developed in-house: "We have
recentinnovation is Saent, which is a cross starting to experience a shortage in the started to successfully distribute Vittorio,
between violet asparagus and bitter Montine availability of roots, and we're considering an [talian variety developed by Agostino
asparagus. In terms of green asparagus, we have  increasing production so we can meet Falavigna. It is particularly suited to the soil
introduced Verdus, which is of Dutch origin,and ~ consumer demand for this unique product,” and climate conditions of northern Italy and
Athos, an Italian hybrid with good precocity,” said sales manager Sandro Colombi. [ central-northern Europe,”said marketing
said marketing manager Marcello Sbrighi. [E& and sales manager Stefano Motton. €31

Arlim b.v.
100% produced on virgin land

Aproducer of asparagus crowns for over 40 years, Johan Zeegers started out as an
advisor in the cultivation of asparagus worldwide. Now it is the leader in the production
of asparagus crowns, with a total of 12 million crowns in 2021. Arlim b.v. produces white,
green and purple asparagus crowns from the Limgroup, Bejo, SudWestDEutscheSaatzucht
group in the Netherlands. All these crowns are 100% produced on virgin land certified
by the Dutch NAT. The crowns are sorted, calibrated and packaged on demand. The
asparagus crowns are delivered by the firm's own fleet of trucks and it provides a free
planter. Arlim b.v. has expanded into French-speaking countries, with representatives
such as Halter Jean Luc. Today, its professionalismis allowing Arlim b.v. to expand

its activity during the winter season by offering an on-demand search for specific
used asparagus machinery (graders, ridgers, tillage equipment, etc.). €2

ENZA ZADEN Enza Zaden enters the asparagus world!

DALEZA F1: ‘A mid-early asparagus with high stem weight’

Interested? Please contact
Enza Zaden at info@enzazaden.fr.




Since 1990, Daios Plastics has been developing and producing the number
one selling films for growing white and green asparagus in Europe!

With 15 European Patents on asparagus films in our name, we are the trusted
source for all asparagus producers. Higher yields and better quality asparagus,
through research and innovation!

Placing cutting-edge materials and technology in your hands.

INFO@DAIOSPLASTICS.COM T:+30 23320 42412 NAOUSA - GREECE




Dalin Pocket films are produced with high end Dowlex resins, ensuring
excellent mechanical and thermal properties and longevity.

These features provide earliness, high quality and increased marketable produce

Daios Plastics - your trusted source of top quality asparagus films.

Dalin.  “Dowlex S Dow 2

DAIOSPLASTICS.COM
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Fver more innovations

Asparagus is also a world of innovation. Among

the many new developments, all the key trends in
agriculture today are covered. There’simproved
performance and efficiency in the fields and greater

Base

a solar kit
for harvesting machines

eseg @

Baseis proposing to automate
the charging of your asparagus
harvesting machine’s batteries
by equipping it with a solar

kit. Two solar panels, a charge
regulator and cable:avery
simple system to save precious
time during harvest by removing the problem of charging batteries.

At the slightest ray of sunlight, the batteries recharge, avoiding being
drained andimproving their lifespan. No need to remove themin the
evening to put them on overnight charge. These solar systems fit on all
machine models. The installationis easy, so that you can do it yourself.

Ener Green Gate Y%

heating for asparagus

2185 UealD) 18UT @

The precocity of asparagus
production can be improved using
underfloor heating from electrical
resistors. The cables offered by Ener
Green Gate are placed at the time
of planting under the asparagus
crowns (2 cables for a single-row
plantation, 3 cables foradouble
row). The heat of the cables (25°-
30°C) makes it possible to obtain
asoil temperature of 18°C at the
level of the crown and obtain up

t0 50 or 60 days of precocity with
aconsumption of 10 to 30 kw per linear metre. The systemis used in Italy
on open field green asparagus plantations under caterpillar/crawler.

respect for the environment, thanks to more use of
bio-control products and less of water. The technology
also continues to advance in machines, software,

etc. Expect more and more innovations in 2022.

18NH @

Huet

installation and removal of plastic films

Huet has constructed a DRBA type machine, for placing and removing
plastic pocket films on asparagus mounds. The width-adjustable

platform allows fir working on two rows and makes the black/white face
changeover very quickly (6 to 7 km/h). Asingle-row versionis also possible.

Engels Machines

more manageability for
the AspergeSpin Al+

seu._lqoéw sjebu3y @

The AspergeSpin Al+isan
electrically driven harvesting
machine for white asparagus.
The AspergeSpin Al+is equipped
with two electric motors making
an articulated steering possible with which the rear of the machine
can be swivelled. Even on asparagus fields with uneven headlands,
the AspergeSpin Al+ moves smoothly from row to row. The articulated
steering of the AspergeSpin Al+reduces the turning circle of the
machine, meaning less headland is needed to manoeuvre from
onerow to the next. The machine is equipped with a protective roof
for the picker, which can also accommodate photovoltaic panels

in order to gain autonomy of use. Engels Machines also offers

two green asparagus harvesting machines AS Green2.0 and ASVerde.

& |
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Bagioni

installing solar panels
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Two years ago, Bagioniintroduced the
possibility of installing solar panels to power
its harvesters. Its modular system consisting
of alightweight frame made of special
aluminium profiles, can house up to three
300W solar panels and aninverter controller.
The number of panelsrequired (1to 3) varies
based on the daily energy required and the
actual weather conditions. One 300W solar
panel provides sufficient power to harvest
half a hectare (1.2 acres) of asparagus per
day. After years of some dissatisfaction with
plastic and resin hoops for asparagus plastic
sheeting, it has started testing a hoop made
of anew material this year. “We delivered
1,000 new hoops to our customers free of
charge to check their durability.”Benefits are
significant comparedto old hoops or wires:
lower cost thaniron,improved flexibility

and shape memory feature toreturnto the
original (straight) shape during storage.

Europlastic

double-film family is growing

~onseidoing @

After the Multitech Double-Films Black/
White+TH, and Multitech Double-Films
Black+TH, Europlastic strengthens itsrange
with the Multitech Double-Films Opaque
Green+Green TH. This plastic improves
thermal values of these products and meets
eco-environmental requirements with its green
colorwhich enables this new product to blend in
better with landscapes.

The Multitech Double-Films V/V can be

used directly as mulch on hillocks or canbe
seton AMG40 arches. Seton arches, the
contact of the spears with the filmis avoided
and thermal variations are attenuated.

Cosmeco

introduces new B70 bed former

Cosmeco has unveiled its new B70 bed former
forworking the land inwhich asparagus

grows. The machine comes equipped with
new accessories, such as directional external
filling discs foraccumulating the necessary
extra soil tofill the bed and making grooves
between beds for water drainage, as well as
crust breakers to move earth trampled by
tractors. The B70 creates beds of upto 70 cm
in height with adjustable width, which offers
the advantage of keeping the ground soft and
stable. The machine's rotors are equipped with
several types of blade to overcome issues with
excessively compact soil, restore porosity, and
hence facilitate the circulation of airand water.

Corhize
AspaView® driving asparagus

000WS0D @
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AspaView® combines a set of connected
sensors and a specific module of the Corhize
app accessible on smartphone and PC

to control the irrigation of white or green
asparagus. This module makes it possible

to monitor the water in the soil, the root
consumption per layer in detailand to calibrate
the volumes and frequencies of irrigation

to be supplied according to the weather
forecast. Itisalso used to calculate the hours
of cold and degrees days until arriving in
production, to alert on therisks of burning and
flowering during the harvest, and also to give
an indication of volume on the next harvest.

Gauget

the double hoop replaces pockets

The Gauget company is offering a double

hoop system to replace the pockets (hems)

for plastic asparagus mulches. Depending

on the supplier,removing pockets saves

15-25% of plastic mulching, whichisavery
interesting advantage given the increasing
costs of plastics today. The system also avoids
the filling of pockets, producing a labour

saving of about 400€/ha. The handling and
destruction of plasticsis also facilitated because
thereis no additional soilin the plastic. These
hoops make it possible to leave the mulch
partially open during high heat by opening
“downwind” to prevent the spears from twisting.
However, plastic handling is not mechanisable.

Besnard

a shorter 90° set up

EQUIPMENT - 51

Besnard is offering a new configuration

of its asparagus cutting, washing and

sorting line by artificial vision which has the
advantage of being at 90° and L shaped.

This delivers a significant saving of space:
the length of the line decreases from about
13mto 8 m.In addition, the ergonomics of
thelineisimproved by giving the operator
a90°vision. The manufactureris also offering
anew CLA2000 HD, a high-performance
washing and cutting machine. “This machine
forasparagus has been adapted to also take
othervegetables, such as black radish, sweet
potatoes, etc, for a +++wash,”the company
says.In addition, Besnard offers a machine
thatisaimed at the smallest businesses:itisa
packaging line that allows for packaging in bulk
and for automatical preparation of bunches.
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Reyenvas

Elastic thermosetting films

Reyenvas, S.A. has continued to develop
itsrange of elastic thermosetting films
withincredible results in terms of quality
improvement, productivity, and labour savings.
Thisrange, called Rey Pro TR and Rey Pro

Elast, developed with and for F.I. Trading have
already passed their testing phase and will

be presented at the IAS 2022 in Cordoba.

Neubauer

pre-cutting unit with additional
asparagus washing

Neubauer Automation stands for the development
of innovative,modern machines for processing
asparagus. Technical developmentisaway to
simplify work sequences, reduce costsandincrease
productivity. At customer request, Neubauer

has built a pre-cutting unit with additional
asparagus washing. There are companies that want
topre-cut thelong harvested field asparagus and
wash it additionally. The advantage at high sorting
speedsis the extended washing segment, aswellas
the betterhandling of the already shortened spears
inthe subsequent sorting process.Acommon
55kW pump with a flowrate of 30 m*/hincreases
the cleaning of the asparagus, especially in

heavy soils. Inaddition, Neubauer Automationis
launching an automatic tilting device for harvest
boxes filled with water, with automatic scanning of
the raw materials of the harvest helpers and fields.
This significantly speeds up the box change and
the scanning process, increases safety during
scanning and makes the work of workers easier
when placing the spears. “Thanks to our system for
removing asparagus husks, which has been tried
andtested for years, a solution has been created
inthe field of placing the spears technique in order
to create a consistently high sorting performance
quickly, safely and efficiently. Customers are

happy about the added value,"Neubauer says.
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Tenrit

peeling white and green asparagus

The Tenrit solo AGreen makes it possible to
peelwhite and green asparagus with the same
machine. Changesin the pressure and thelength
of peeling of the spears are carried out directly
automatically at the touch of a button. The flow
rate of the machine is one asparagus per second
and it can be supplied manually or automated

by conveyor belt. Tenrit also offers the
Frische-box, a customisable stainless-steel
console to keep asparagus freshinice.

yaur sail writh

| TRAMSFORMER'

b

tradecorp ¢ onoseR
e e

Tradecorp

product boosts soil responsiveness

To boost water management

responsiveness, Tradecorp,

one of theleading expertsin biostimulation

and sustainable crop nutrition, has added
Transformer®toits portfolio of new-generation
products,inresponse to the current need

for sustainable water management. This
revolutionary product boosts soil responsiveness
inalltypes of crops. Transformer® aims to be

an effective water optimiser thatimproves
hydraulic properties such as water infiltration,
distribution and drainage throughout the soil
profile and porosity. Its exclusive formulation
reduces water surface tension and waterlogging
incompacted areas, as wellasenhancing
conductivity and water retention in light soils.
Transformer® locks in soil moisture, functions

as a soil conditioner, facilitates nutrient uptake
and helpstoimprove the nutritional balance of
crops with a subsequentincrease in final yield.
Transformer® is recommended for all crops,
and can be applied through drip, microsprinkler
and overhead irrigation systems, or directly
onto the soil before or after planting.

149V 040 ©
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¥ medinb

Medinbio

improves soil health and
asparagus yield

“Gaia sol application, 3Kg/ha in February,
before hilling, optimized the yields by enabling
the development of EXTRA grade shoot
(#16%), resulting in @ more qualitative (and
valuable) yield” explied Mendinbio after its
approachincluding the application of GAIA
SOL inground spraying to a conventional
management in 2021. GAIASOL also helped
support plant fitness and lower the percentage
of downgraded shoot (26 % unmarketable
asparagus). “The combined action of the
synergistic microorganisms Bacillus and
Trichoderma within Gaia sol resulted in a
higher rate of superior quality shoots and a
reduction of yield loss” saied Medinbio

Cavare

eco-responsible and
recyclable packaging

AFrench manufacturer of fruit and vegetable
packaging since 1988, Cavare Packaging
offersawhole range of customisable products,
dedicated to asparagus. This range offers:
bunch sleeves with protective cover (all held

in place with an adhesive strip), complexand
protective covers for crates, as well as cardboard
trays. This family businessis committed to
supporting producers in the current ongoing
‘green'transition, spurred in particular by

the French AGEC law. Its packaging is eco-
responsible and recyclable, and labelled
Imprim'Vert. Kraft paper and cardboard are
now replacing plastic, and the materials

used are moisture resistant, thus taking into
account the constraints of asparagus.
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Terrial

bio-based organic acids

Zero Résidu®

efficient chemical-free solutions

o o
Terrialhas launched Forti K+, its new potassium RIVU I IS
fertilizer (2-0-40 + 45 SO3) coming from L , . »  Asparagus growers are facing stron
the production of bio-based organic acids. Reelview: “your crop’s eye in the sky chZIIenggesgaround the worldg(such ags from
This product, of premium quality, Organic insects, fungal and bacterial infections,
Agriculture certified, and lowin chlorine, and soilinfertility). Founded 3years ago,
will make it possible to develop customised French start-up Zéro Résidu®focuses on all
formulas to meet diverse demands and these issues and has developed exclusive,
specifications. Forti K+ will be marketed efficient chemical-free solutions to help growers
in compacted form (pure or mixed), and fight against these challenges. Zéro Résidu®
caps (mixed with organic matter). The has sourced natural active ingredients from
results confirm the effectiveness and value around the world (yeast, bacteria, essential
of Forti K+ showing better yields, enhanced oils, algae, botanical extracts, etc)and uses
nutritional qualities thanks to an effective them in exclusive agronomical formulas
synthesis of sugars, storage qualities and to produce plantimmunity response to
consequently resistance to shocks, handling pathogen attacks. Zéro Résidu® solutions
and better preservation. Forti K+ willbe guarantee growers residue-free production
available in a few months for market gardening, for efficient plant development. All solutions
vines, arboriculture and field crops. can be used in organic production.

Rivulis wants to support growers through
aninnovative concept: Reelview. For

any Rivulis drip installation, the grower will
have free access to the Reelview application
allowing them toincrease the level of their
crop monitoring through satellite images
highlighting the vegetation coverand

plant wetness variability. Precision irrigation
and agronomic performance are the strong
values shared by Rivulis and the growers
using Rivulis products. Reelview is part of this
continuity with the objective of providing an
ever more competitive service to growers.

o !
ESpaSO automatic asparagus sorting machine -.E =

SO MANY ADVANTAGES =]

The ESPAS0 combines functionality, innovation
and vision into a perfect product and offers
many different features and solutions to

optimize your asparagus sorting.

) A,
Neubauer
Automation

Neubauer Automation OHG. Am Bierbdumchen 12. D-59514 Welver
Tel. +49 (0)2384 92 02 20 | Fax +49 (0)2384 92 02 299
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ASPARAGUS? . -
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Global asparagus a* e
imports
continue _
their ,
upward march and = ; MEXICO -
these are the countries TOCANADA o*
accounting for the bulk ' :

Y Averydistantthirdis the trade flowin
of that thriving trade v/ ® asparagus from Mexico to Canada. Though
BYJULIEBUTLER w@FreshScribe

s steadily increasing every year since 2015in % : Y

O o . ) !

o bothvolume and value, Canada'simports from . OOEL '."i
Mexico are still just a shadow of those of its

neighbourin North America.In2021Canada

imported Mexican asparagus worth nearly
$63.4 million (21126 tons), which represents

. 1 * growth of 13% on the previous year's

o° ) : value and amassive 71% since 2015.
.. LN ) 4
e #1
. MEXICO TO US
[ ]
5 The top trade flow for fresh and
5 chilled asparagus (HS code 070920) is

. from Mexico, the #1exporter of this product,

. to the United States, the #1importer. Mexico
. sends the bulk of its production toits neighbour, a
- country hungry for healthy products. UN Comtrade
e datashowsthatin 2021, the USimported $409.5 million
- worth of Mexican asparagus (off a volume of
. nearly 197,000 tons). However, while the import volume

»
L]
. hasincreased every year since 2015, the value -
- has fluctuated, reaching nearly $435.2 million TO SPAIN .
- in 2019 then slipping to $384.7 million in 2020. &
. Nevertheless, comparedto 2015, US Acountry that also grows, consumes .
- imports from Mexico have increased o and exports significant amounts .
. 47%in value since 2015 and the . of asparagus, Spain comes nextin :
- volume by almost 92%. S terms of high value trade flow for its .
- e imports from Peru. These were worth -
. ° almost $48.6 million in 2021(+14% YoY) °
- 5 compared to $379 million backin 2015, 5
- ... meanwhile the import volume -
9 K has risen 22% to 9,564 over e
o, o® the same period. Q
.. of

.....................#z

A4
° eo®?®
PERUTOUS e, ceeo**’
N °°o.oo°:’::.
The next biggest trade flow in oo 4 "oo.ooooo.......
fresh asparagus globally is from Peru to PERU - ®®%cccecnes
the US, with imports valued at $332.9 million TO THE UK

in 2021from a volume of nearly 102,000 tons.
The asparagus that the USimports from
Mexico and Peru combined accounts for aimost
60% of the world total. Until 2017, when Mexico overtook
it, Peru had been America's top supplier in terms of
value despite its volumes being lower than its main
rival's. Compared to 2015, the value of USimports
of Peruvian asparagus in 2021 has slumped 11%

The UK'simports of asparagus from
Peruwere worth nearly $57.5 million
last year, which was up 11.9% YoY
but almost 6% below the value back
in2015. It's been a similar story with the
volume - 9014 tons in 2021-which

represents YoY growth
but anindication that Peru is regaining lost of 15.8% but is 3.9% under
ground is that the value has now risen the 2015 result.

every year for the last 3 years, making
for 5.45% growth from 2019-21.
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Germany imported
$32 million worth of asparagus
from Spainin 2020 (+14% YoY),
representing growth of 23% over
the previous five years. Over
the same period, the volume

rose 17%to 8,363 tons. (The 2021
totals were not available on
Comtrade at time of
writing,)
b S

* #8
«++* SPAIN
TO FRANCE

France absorbed asparagus
imports from Spain to the
tune of $38.3 million in 2020,
aresult17.3% higher than

' in 2015. ltsimport volume
‘ J rose 6.8% over the
n‘ l
v
! [ ]

same period
v 00 0000000000000 0C0OCOCFONOGIOSGIOGINOGIOSNOSIOS

109,702 tons.
[ ]

- g

#7
PERUTO THE
NETHERLANDS

It's a different story however for
Dutch imports from Peru. Their
value of just under $43.7 million
in2021(+36% YoY) is nevertheless
11.6% lower than the total back in 2015.
Similarly, the import volume has
been eroded by 17% since then
tocomeinat 7196 tons
last year (+24% YoY.).

Source: Producepay
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nthelast 20 years, global exports of fresh
and chilled asparagus have more than
doubled. From 195,184 tons in 2001they
rose above the 200,000 mark the next year
and then adecade later surpassed the 300,00
mark for the first time, and since 2017 have
been above 400,000 tons, FAOSTAT data
shows. The highest total for the last 20 years
was in 2019, when exports reached arecord
455,034, then slipped down to 413,454 tonsin
2020, ayear dominated by Covid-19. Figures
for worldwide imports of fresh asparagus
largely mirror this climb, showing 2019 was
also arecord year with a total reported of
437487 tons for a value equivalent to US$
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#5
MEXICO
TO JAPAN

Mexico has successfully
increased its fortunesin the high
value market of Japan. Comtrade

data for 2015-21shows Japan’s
imports of Mexican asparagus
have risen 58% to a value

of $44.6 million while the

volume soared 80%
108,014 tons.

.‘..
72

-

5

1.56 billion. This new highwater mark camein
the wake of an average growth rate of over
5% between 2000-2009 and then at about
4.2% for the following decade. Apart from
afew small blips, global asparagus imports
haverisenjust about every year for the last
two decades and signs suggest this trend

is set to continue through this decade.
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marketisevolvingin America

Fresh asparagus - by far and large
green - is preferred over canned
and frozen products in the US and
demand is steadily climbing.
BYJULIEBUTLER W @FreshScribe

saside dish with ajuicy steak, at a Mother's
A Day brunch, or on the backyard barbecue,

Americansare eatingmore fresh asparagus.
In the last decade, per capita consumption in the
United States has risen 33% to 1.83 1b (830 ¢g) a year.
However, over the same period, US asparagus pro-
ductionhas fallen 23%asimportsrose 55%. Here we
look at what'smaking these tasty green stalks more
popular and emerging trends affecting the world’s
biggest asparagus importer.

Which US consumers
buy the most asparagus?

Americans are eating more asparagus for amix of
reasonsincludingincreased year-round availability,
supermarket discounts, interest in health benefits
and plant-based protein, boredom with traditional
veggies, and overall desire for abetter diet. Though
most pandemic restrictions have beenlifted, many
US consumers are still eating more meals at home
andit's estimated 1in 2 of them bought asparagus
in the last 12 months,
with Hispanic, Asian
and those in the “other”

Chopping dead fern
in early spring

category among those
who buy the most. The

66 As the impact of inflation kicks
in, cost-conscious Americans may
want formats smaller than11b. , ’

likelihood of an aspara-
gus purchase steadily
increases with age and income is also a big factor,
with shoppers in the S100,000+ bracket more
than twice as likely to buy asparagus as those ear-
ning below $25,000 annually. However, one dis-
counter chain, where it was previously believed
“‘people who don't have credit cards don't buy aspa-

US FRESH ASPARAGUS IMPORTS
BY TOP 4 SOURCES (WEIGHT IN KG)

Source 2019 2020 2021
World 259,486,478 265,836,562 301,720,797
Mexico 165,865,218 170,234,888 196,922,380
Peru 91,285,818 93,676,472 101,999,868
Canada 2,062,038 1,288,648 1,888,709
Ecuador 226,816 510,843 862,258

Source: UN Comtrade HS code USimports 070920 (fresh & chilled asparagus)

ragus,”is said to now be selling more asparagus
than ever.

How Americans like

their asparagus

Unlike in Europe, white asparagus is so far more of a
curiosity in America, rarely seen in stores, and while
purple asparagus has received some good attention,
retailers find it hard to place in their promotions
because volumesarelimited. Green spears, however,
arenolonger seenasaseasonal vegetable butincrea-
singly found in supermarkets year-round. That's
where Americans generally buy their asparagus,
though the pandemic has provoked ongoing growth
in the still small percentage of online sales. The lion's
share of demand is for “standard” and “large” size
spears, with ‘jumbo’ popular for food service, such
as steakhouses. Supermarket price promotions are
akey partof the marketing forasparagus andusually
timedaroundspring-time holidays suchas Easterand
Mother’s Day, with some stores doing cross-merchan-
disingwithmeatsand other cookoutand party items.

More demand for smaller formats,

social accountability

The pandemic increased hygiene concerns, and
thus demand for pre-packaged goods, so some
chains now offer the latter in addition to the
usual I'1b (453 ¢) bundles. One industry member
predicts that over time the impact of inflation will
see cost-conscious Americans asking for formats
under | Ib. Also forecast to gain traction is demand
forsocialaccountability goingbeyond fair trade. One
source said while certifications such as SMETA and

1apeg uyor @
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GLOBALG.A.P. GRASP are currently recommended
by retailers, eventually products won't be displayed
without them. Most Americans buy conventionally
grown asparagus, but one-third of buyers opt for
organic at least some of the time and 13% say they
always do. Mexico is the main source of fresh orga-
nicasparagus. Because of a fumigation requirement,
Peru currently can't sell its organic asparagus fresh
inthe US,butthere’shope of aniche foritin the year-
round supply of frozen organic spears. As for fresh
cuts, one source said there isnomarketfor pre-pee-
ledinthe US,butthereisfortips,and another avenue
of growth is supplying custom-packed ingredients
formealkits firmslike HelloFreshand Amy’s Kitchen.

Domestic production dogged

by input costs

The value of America’s asparagus crop in 2021 was
S69.7 million (-11% YoY). Utilised production totaled
almost 60 million Ib (27,188 tons), of which 77% was
for the fresh market and the rest for processing.
High labour rates and other input costs are a major
headache for growers, causing some to cut back or
get out. Around 17,000 ha (-6% YoY) were harvested
for fresh and processed spears last year. Michigan
is the largest producing state, with 9,200 acres har-
vested in 2021, followed by 3,200 in Washington,
2,800 in California and 1,800 in New Jersey. Wash-
ington usually has the highest yield. Supply of high-
quality organic asparagus continues to increase
from year to year, according to the Vegetables 2021
Summary (USDA, NASS). Though its exports are
minimal, the US does ship some fresh or chilled
asparagus. In 2020, Japan, a high value market, took
25% of its total exportvolume of 16,120 tons, followed
by the UK (15.8%), Canada (14.6%), Australia (13.3%) and
the Netherlands (10.2%).

Mexico is the US’s

low cost supplier

The US imports about 60% of the volume of all glo-
bally traded asparagus and 29% of its value, with the
vastbulk sourced from Mexico and Peru. The import
volume of fresh and chilled asparagus from Mexico
has climbed every year since 2015, reaching a new
recordin 2021 of nearly 197,000 tons, worth SA09 mil-
lion. Mexico sends the bulk of its production to its
neighbour, with zero tariff. Mexico also benefits from

Abulkbin (approx.
500 Ib) harvested
in Michigan for the
processing market.

rey pro

THE PROFESSIONAL CHOICE

For the whole range of films For growing green
and whike asparagus

Cantinuous research and new investments enable us to provide the
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relatively simplelogistics, due toits close proximity to
the US, plus low labour costs, enabling a low average
price of USS2.71/kg. (It's thus no surprise the aspara-
gusacreage is declining in adjacent California, where
labour and other inputs cost much more and irriga-
tionwaterislacking,) Mexico's climate also allowsitto
harvestyear-round withintensified supply between
December-April,ahead of peak productionin the US.
Peru, meanwhile, shipped 102,000 tons of fresh aspa-
ragus worth S333 million to the US last year. Smal-
ler volumes come from countries including Canada,
Ecuadorand China. Over 2017-20, the average annual
price for fresh or chilled asparagus imported by the
USwas $2.68/kg. In 2020, the highest average import
price ($2.88)was in August, whensupplyisatitslowest
and the volume from Mexico yet to climb, and the
lowest prices($2.03 & $2.06) werein March and April,
whensupply wasatits peak. Oneinsidersays this year
willrequire somewhatofareckoningfor the industry
as most retailers are trying to lock in prices based
on the last three years but production costs have
increased so much that either prices rise or growers
willleave. It will be a challenge to convince American
consumers to pay the actual cost of asparagus pro-
duction, but on the positive side, food service is back
in full swing, and there is otherwise much optimism
about the potential to get more Americans eating
asparagus, and more often. Av

,TF CHMNOLOEY

rey pro eko
THE MI’.‘REDITED

pro m+
THE REFERENT

armando
alvarez

Jexyeg uyor @




58 - REPORT

Asparagus World n°4 « April 2022

Snapshot of Michigan’s $23 million

ASPAragUS INAUST Y p

Michiganis one of the few places in
the world where farmers don’t use
knives to harvest asparagus, they
shap it off above the ground.
BYJULIEBUTLER W ®@FreshScribe
ichigan’'s harvesting method harks back to
M the industry’s origin in the US state as pre-
dominantly a supplier for the processing
market. Today, 70% of its spears are sold fresh, with

the small remainder going to processing, but the
snapping continues. “In our advertising we tell shop-

pers, ‘every bit you buy in the supermarket is edible’”

said John Bakker, manager of the Michigan Aspara-
gus Industry Research Farm. Typically the method
means consumers waste less of the product when
preparing to cook it than they might with knife-cut
asparagus from say Mexico or Peru, he said.

Consumers like larger sizes

for grilling

Fromits sandy loam soil, Michigan tends to produce
‘standard’and ‘large’size spears generally alittle big-
ger than the ones shoppers mostly see from Mexico
and Peru, which are the main foreignrivals during the
usual 6-7week Michigan asparagus season of around
early May to the end of June. “We're seeing consum-
ersacceptand in many cases ask for spears that are a
bit larger, and so harder to overcook. We've also seen
huge growth in folks doing asparagus on barbecues,
where thicker spears work well,"Bakker said. Demand
is also growing for asparagus that has been washed,
trimmed and placed in plastic bags that can go right
from the fridge to the microwave.

Zero tillage system

favours spear quality
Around 100 farms grow mostof Michigan'sasparagus,
whichismainly the mid-late season hybrid Guelph Mil-
lennium. They plant I-year-old, ungraded crowns at
adepth of 8-10 inches in
trenches that are then
partially covered and
filled in through cultiva-
tionthefirstgrowingsea-
son. After the first grow-
ing season, the fields are
levelledand thatisthelast
time that they are cul-
tivated for the life of the
bed. Most fields receive
an early fall application
of field ryegrass which
sproutsandbegins grow-
ingunder thefern canopy.
The dead fern is chopped
with a mower either late
in the fall or very early

Pickers, legs
dangling off a cart,
harvest the spears
by snapping rather
than cutting them,

amethod with
itsrootsinatime
when Michigan
predominantly
supplied the
processing market.

Michigan tells
consumers every
bit of the snapped
asparagus they buy
in the supermarket
is edible.

© John Bakker

spring prior Lo new spear emergence. The ryegrass,
which survives the cold winter, greens and thickens
inthespringandiskilled off prior to spear emergence.
The benefits of this no-till system is improved spear
quality and reduced soil erosion. Oceana County, in
West Michigan, claims to be “The Asparagus Capital of
the Nation” and each year holds an asparagus festival
whichincludes crowning of the Asparagus Queen.

Well-placed to serve

both the east and west coasts

The vast majority of growers do not pack or process
themselves but deliver their pick to one or two of the
five orsolarger entities thathandle fresh packing (and
who supply large supermarkets and food service),
and to -2 processors. Michigan’s production window
overlaps those in Washington State, Ontario and New
Jersey (whichtendstohave the earliestasparagus), but
tends to start later and end later. (California is out of
themarketby the time Michiganstarts.) The state’sup-
per Midwestern USlocation givesitan edgein freightin
thatitis situated within 500 miles of half the US pop-
ulation. Thelion's share of its production is consumed
within the USviaamixofretailandfood service sales.

Michigan’s acreage stable

as California’s shrinks

Last year, adverse weather reduced production to
about 20 million Ib (=25% for processing, 75% fresh)
but this season amore normal outcome of 22-23 mil-
lionIbis forecast, of which between 5-7million would
typically go to processing. (One canner and a couple
offreezersarelocated in Michigan, providingahandy
‘safety valve') Unlike California, where the harvested
areaofasparagushasshrunkby 2,100 acres since 2019
tojust2,800(1,133ha)in 2021, Michigan’shasremained
stable at around 9,200 (3,723 ha). Spears for the
dometic fresh marketare usually packedin 28 h box-
esof 11b (about 250 g) bundles, most of which have
two rubber bands, though polypropylene sleeves are
increasingly being used instead. Some 10 kg boxes,
however, are prepared for customers who are used
tobuyingimported shipments. Av
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Los Gallombares sigue
creciendo exponencialmente

a produccion para el producto
L esparrago verde fresco de Los

Gallombares, ha mostrado un
crecimiento sostenido alo largo de los
anos. “En esta camparnia, esperamos
mantener la linea de crecimiento expo-
nencial que lleva la cooperativa, actual-
mente son 8 millones de kilos y tenemos
prevision de llegar en torno al inter-
valo entre 9y 10 millones de kilos.” dice
Maria José Garcia, Técnico de calidad,
y explica que actualmente, la Coopera-
tiva estd inmersa en un nuevo proyecto,
que culminard para finales del ano
2022. Se trata de una nueva instalacion
industrial de 10.000 metros cuadrados,
enla cual se quiere concentrar el mayor
porcentaje de su produccion, asi como
implantar las diferentes normas de calidad a las que
se encuentran sujetos el resto de almacenes. En la
actualidad, contamos con las certificaciones de GLO-
BALGAP/ GRASPy afinales de 2021 implementamos

la certificacion IFS. “Vamos a invertir
en maquinaria especializada en cali-
brar espdrragos mediante un sistema
dptico, esperando que 100% de las lineas
de produccion se adapten a este sistema
y controlar de manera mds homogénea
el calibre y calidad del producto.”
Adicionalmente cabe destacar que en
las nuevas instalaciones se trabajara
alrededor de 120.000 kg de esparrago
verde fresco cada 8 horas con la crea-
cién de empleo de méas de 400 nuevos
puestosy 11 lineas de trabajo.

Cada vez estdn mds concienciados con
el cuidado del medio ambiente conlle-
vando a que la responsabilidad social
corporativa en la que se encuentra la
cooperativa inmersa hace que mas del
70% de la produccion utilice materiales biodegra-
dables y reciclables, ademas de utilizar mas del 63%
de energia renovable gracias a las placas solares que
la generan.

ophtagos frescos todo el 45,

MANIPULAMOS MliS DE MNUESTRAS CERTIFICACIONES

Ga ,(:):'mbqres 9 MILLONES DEKG | o ;rc \;1,

DE ESPARRAGO VERDE g enasr

PRIMER PRODUCTOR Y OPERADOR DE ESPARRAGO VERDE EN EUROPA

AMPLIACION DE NUEVAS INSTALACIONES PARA 2022

ALMACEN DE 10 000 METROS CUADRADOS
11 LINEAS NUEVAS DE TRABAJO
400 PUESTOS MAS DE TRABAIO
PRODUCCION DE 120000 KG CADA 8 HORAS

. NUESTRAS MARCAS

o R

LAJOYA LUXE

Crta, De Priego, S/N - 18311 VENTORROS DE SAN JOSE, LOJA (GRANADA)
TIf. 958 31 51 95 - Fax 958 31 42 21 - www.losgallombares.es - esp@losgallombares.es
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Lapandemiadela
Covid-19 obligé

n Peru: El esparrago e rmre
vuelve g ser protagonista

de proceso.

Tras un 2020 complicado para el esparrago peruano,
laindustria volvié a sus cauces normales en 2021. Las
producciones y ventas se recuperaron, teniendo a EEUU
como su principal mercado. Sibien los nimeros fueron
mejores, laindustria esparraguera sabe que, siel deseo es
seguir creciendo, debe hacer frente a una serie de desafios.
PORRODRIGO PIZARRO YARIEZ

ABSTRACT

alcanzabalos peaks productivosy de export-

acion mas altos de toda su historia, la noticia
de la pandemia de la Covid-19 cayd como un balde
deaguafriaentodaslaszonasproductorasdel pais,
coincidiendo en muchos casos conunaumento dela
oferta, que requeria ser enviada a los mercados de
destino paracqueno ocupase espacio enlasbodegas.
Unos de los cultivos que sufrio los embates de la
pandemiafue el esparrago. Lahortaliza que dio ini-
cio,amediadosdelos anos ochenta del siglo pasado,
alaactualy reluciente industria hortofruticola de
exportaciondel Pert, vivio mas de un contratiempo
enlas campanas de 2020 y 2021.

E nunaépocaen que laagroindustria peruana

Rodrigo Pizarro Yanez, Periodista

The Covid-19 pandemic brought the Peruvian
asparagus sector to a standstill for several months.
Unlike in other countries, Peru harvests asparagus
year-round. The lockdownsin 2020 hit the industry
hard, with reduced shipments by air,a worker shortage
and spiralling costs of key materials and supplies. By
contrast,2021represented a year of recovery in terms

of production and sales, althoughitis clear that the
country'sasparagus sector stillhas a series of challenges
to overcomeif it wishes to remain competitive..

Las producciones y envios fueron yendo

por un buen cauce

En los primeros meses de encierro e incertidum-
bre, hubo campos que perdieron cosechas de es-
parragos, principalmente porque habiadificultades

en las plantas de empaque. Eso fue lo que ocurrio
cn algunas fincas de Ica, a unos 300 km al sur de
Lima. Y si bien los responsables tenian claro que
las plantas no iban a morir, esa produccion se per-
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derfay habria que esperar una nueva campana, la
del 2021, para ver nuevos resultados. En aquellos
campos donde si se pudo recoger los turiones, en-
frentaron limitaciones de aforo en las plantas de
empaque, que estaban trabajando entre un 60% y
70% de su capacidad, a pesar de que la agricultura
habia sido declarada como una actividad esencial
en el pais. Pero una vez que la hortaliza habia sido
empacada, se encontraron con un problemalogisti-
co, debido alas restricciones al trafico aéreo, que
hicieron tambalear a una hortaliza que, en fresco,
seenviaaEE UU, el principal mercado, bajo estamo-
dalidad de transporte. Pero esos primeros meses
laoferta de bodegas en vuelos habia caido casiaun
60%. Por esos dias, Europa tampoco era atendiday
lo poco que se enviaba, estaba saliendo desde Mi-
ami, EE UU, tras haber viajado hasta alli via aérea.
Asi, hubo empresas que estuvieron casi dos meses
paradas, mismo tiempo que duro la cuarentena en
el pais, sobre todo porque mas del 75% de las ex-
portaciones de esta hortaliza se realiza via aérea.
Atodo lo anterior, se sumo la escasez de mano de
obraagricola, porquelos protocolos obligaban a tra-
bajar con un porcentaje minimo de trabajadores,
pero ademas porque en lca, la principal zona pro-
ductiva, la Covid-19 golpeaba con fuerza, haciendo
complicado encontrar colaboradores, sobre todo
en época de cosecha. Sin embargo, una vez que se
fue normalizando lasituacion, también las produc-
cionesy enviosfueronyendo porunbuen cauce. Asi,
la campana 2020, Pert la finalizd con envios por
unvalor de 213 millones de euros, en todos los

Unavezfinalizada
la cuarentena,

los trabajadores
pudieronretomarlas
labores de cosecha.

Plagas mas daininas

La situacion fitosanitaria pocoy nada se parece a
aquellos afos en que se inicio el cultivo. Hoy en dia,
side plagas se trata, hay dos fenémenos clarosenla
industria esparraguera: han aparecido nuevas plagas
olapresenciade otras se ha intensificado, aunque
esta claro que el principal reto fitosanitario del sector
se llama Prodiplosis longifila, un pequerio insecto que
habita enzonas costeras. Si bien los expertos han
detectado ciertos errores en sumanejo, han buscado
nuevas estrategias de control, basadas sobre todo en
un manejo integrado, técnica que se ha extendido en
los campos delnorte y sur del pais, sobre todo debido a

las restricciones que imponen los mercados de destino.
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= formatos (fresco, conserva y congelado) pero
con unaserie de desafios por delante.

Conelretodereencartatalos
productores

Uno de ellos es volver a reencantar a los grandes
productores conuna hortaliza que haido cediendo
terreno a cultivos mas rentables. Esa ha sido una
oportunidad que han sabido tomar los pequenos
agricultores, sobre todo porque ello implica una
menor inversion que, por ejemplo, acquella que se
debe realizar un huerto de arandanos. A ello se
anadelanecesidad de laindustria esparraguera de
cumplir con todos los estandares de produccion
y de calidad que exigen los mercados de destino.
Ello implica una necesaria mejora de los manejos
agronomicos en diferentes zonas productoras. Asi,
arribo el 2021 como un ano en el que la industria
esparragueradebiarecuperar el terreno perdido en
2020, haciendo frente a todos estos retos, aunque
se anadid un nuevo ‘problema’ un aumento en el
coste de los fletes aéreo y maritimo, que llegaron
a multiplicarse por dos e incluso por tres, segiin
senalarondiferentes fuentes de laindustria. No fue
el tnico inconveniente, ya que ademas los produc-
tores velan que se iba encareciendo el valor de los
materialesy otrosinsumos clave paralaproduccion
delahortaliza. Larecuperacion del esparrago llego
en un momento en el que otros cultivos, como la
uva de mesay los arandanos, batian récords pro-
ductivos y de exportacion, superando en ambos
casos envios por 880 millones de euros. En el caso
del esparrago, en sus diferentes presentaciones, se
exportaron 180.525 toneladas por un valor de 485
millones de euros, cifras que marcaron una clara
recuperacion del cultivoy que tuvoa EE UU como el
principal mercado de destino (con un 63% de par-
ticipacion), con ventas que llegaron a 269 millones
de euros, muy por delante del segundo mercado,
Espana, que compro esparragos por unvalor de 60
millones de euros.

El necesario recambio varietal y replante
Esta claro que el esparrago peruano se ha ganado
un sitial como un gran jugador a nivel global. Dio
el gran salto cuando desplazo a las producciones
chilenas y entro a competir de igual a igual con
Meéxico, llevando sus producciones al vecino EE UU.
Hoy México y Peru disputan quién es el principal
exportadory, sibien los mexicanos tienen mejores
ventajas comparativas, Perttha sabido posicionar
su producto. Para muchos, la clave para no perder
la competitividad ganada es el recambio varietal,
sobre todo porque la industria peruana ha basado
suéxitoenlavariedad UC 157 Fl, que desde un inicio
supo adaptarse alas condiciones agroclimaticas de
las dos principales zonas productoras del pais (Ica
yLaLibertad). Se trata de lavariedad que ha suste-
ntado laindustria, pero la escasez de semillas en el
ultimo tiempo hallevado alos productoreslocales a
sembrarotras variedades, comola UC115 (DePaoli),
un material vegetal que requiere de un manejo mas
fino, sobre todo en cuanto al riego, pero que bien
manejado es posible obtener producciones entre un
20%y30% mas quelaUC 157 Fl,unavariedad que es
capazdeadaptarse atodo tipo de suelos. En cambio,
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VOLUMEN DE EXPORTACION PORMERCADO

DE DESTINO EN 2021(EN TONELADAS)

120000
111.355
100000
80000
60000
40000
22.620 20.074
20000
11104 5.959
| —
EEUU Esparfia PaisesBajos Francia Otros
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expertos del sector han podido comprobar que la
UC 115 cuando ha sido instalada en suelos pesados,
ha tenido problemas en su sistema radicular. Sin
embargo,y araiz de que lasuperficie de esparragos
se haido reduciendo, son pocas las investigaciones
que se hanrealizado sobre laadaptabilidad ymane-
jodelasnuevasvariedades de esparragos en el pais,
aunque laindustria tiene claro que, para mantener
la competitividad, el sector debe continuar con la
exploracion delas nuevas variedades, como sflohan
hecho otras especies como la uva de mesa, donde
se producen mas de medio centenar de variedades.
Encambio, enlaindustriaesparraguera, el material
vegetal se cuenta con los dedos delamano. Silaren-
ovacionvarietalno es posible, silo eslareplantacion,
mas aun cuando la vida util de la esparraguera ha
llegado asufin. Esaes la estrategia que estan sigui-
endo empresas del sector, que se estarealizando de
forma escalonaday que ha permitido a empresas
agroexportadoras obtener rendimientos producti-
vos promedio de 16 toneladas por hectarea. Asimis-
mo, los pequenos productores también han estado
renovando sus esparragueras, sobre todo aquellas
que tienen mas de 15 anos. Esa eslaoportunidad de
obtener producciones mas altasy de mejor calidad
podranvenderalas grandes firmas del sector, y que
estasseguiran colocando enlos mercados mas exi-
gentes, sobre todo cuando en tiempos de pandemia
los consumidores se han decantado por productos
beneficiosos parala salud. Av
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Une stabllite guimasgue |
certaines évolutions

En France, la stabilité des surfaces ne doit pas masquer unléger

développement de I'asperge dans le Sud-est et le Val de Loire.
La tendance est aussi au bio méme si son marché est moins
dynamique, comme pour tous les autres fruits et Iégumes.

PARGUYDUBON

vec environ 5000 ha, les surfaces francaises
A d’asperge restent relativement stables. La

production estestimée a20 000 tonnes. « Les
surfaces des membres de lassociation sontlégerement
inféerieures c l'année derniere. Cela devrait se rattra-
per rapidement étant donné les prévisions de planta-
tion2022 en hausse denos adhérents» explique Astrid
Etevenaux, directrice de 'AOP Asperges de France
quireprésente unesurface de production de 1200 ha.

Le bio déploie des surfaces

Selon les observateurs, le développement des sur-
faces est en tres légere augmentation. Sur la grande
région du Sud-ouest, les nouvelles plantations vont
permettre de renouveler les anciennes plantations
avec +3 a5 % de nouvelles plantations. Le développe-
ment le plus important va se faire dans le Sud-est de
laFrance avecl’asperge verte etblanche etdansle Val
de Loire particulierement en bio. « Dés [‘année pro-
chaine, les parcelles bio seront en pleine production et
unquartdelaproduction d'asperges surles 850 tonnes
produites sera AB», précise Brahim ElHasnaoul, direc-
teur commercial Fleuron d’Anjou. On peutaussinoter
que 8 % delaproduction de 'AOP Asperges de France
estprévue en bio. Mais c'est surtout une progression
de 200 % par rapport a 2021. Plusieurs producteurs
indépendants francais, comme Les Fermes Larrére
oukréderic Poupard, sontdes spécialistes del'asperge

ABSTRACT

A stability
that masks
certain
evolutions

In France, the surface
areais stable overall but
thereis slight growthin
asparagus productionin
the South-East and the
Loire Valley. The trend

is also towards organic
evenif demandis not
growing as fast as

for other fruits and
vegetables. Effortis

also being focused

on diversifying the
product offering, such
as with Priméale’s ready-
to-microwave bags

of asparagus.

Fleuron
d’Anjou

VEGETAL PAR NATURE

W

Aspergés du Val de Loire, subtiles

bio. Mais, comme pour d’autres fruits et légumes bio,
lapomme parexemple, lavalorisation desasperges bio
en magasin pose question en 2022. « Avec une baisse
de la demande pour les fruits et léegumes en général, la
demancde pour les produits bio fléchit », explique As-
trid Etévenaux. Cette tendance est en prolongement
d'une baisse dumarché dubio ressentie sur d’autres
légumes d’hiver, comme le chou doux et la carotte,
produits parles Fermes Larrere. Lentreprise propose
unasperge verte bio précoceissue de son exploitation
au Portugal et une asperge verte et blanche dans les
Landes. «S'ilyaunelegere baisse de lengouement pour
le bio, nous conservons un bon écoulement du produit
aveclaqualité etunmarché partagéentrebotte et vrac»,
précise Patrick Larrere, directeur Fermes Larrere.
Asperges de France vise a démocratiser I'asperge

L

AGRICULTURE
BIOLOGIQUE
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~ Undéveloppementde
- surfaces d’asperge va se
_ fairedansle Sud-estdela
. France avecl'asperge verte et
blanche et dans le Val de Loire
i LY ~par1?iculiérement en bio.

aupres du consommateur. Sur les quinze dernieres
annces, l'asperge connait une progression de sa
consommation. Selonles données Kantar, les achats
ontprogresse de +22 % et lenombre de ménages qui
consomme del’asperge de +19 %. Desinnovations en
matiere de conditionnement sont également favor-
ables alaconsommation de l'asperge.

Ainsi, Priméale lance les asperges minutes dans sa
gamme Gourmet. « C'est un mix qui répond aux at-
tentes des consommateurs. Il sagit d'une sélection de
pointe dasperge calibre 20/80 origine France », expli-
que Jasmine Vandamme, chef de Produits Marketing
chez Priméale. Présentées dansun emballage spécial
micro-onde, les asperges sont prétes a consommer
sans épluchage apres 7minutes de cuisson. Le sachet
250 gest prévu pour 2/3 personnes. Lasperge pelée
estaussiune option parfois proposée envente directe
notammenten Alsace. Déjadéveloppée en Allemagne
et au Benelux, l'asperge pelée fait également partie
de l'offre qui présente un intérét croissant aupres
des consommateurs (voir article page 72). En antic-
ipation de la loi francaise AGEC, qui vise a interdire
I'usage des emballages plastiques par unité consom-
mateur de moins de 1,5 kg, certains opérateurs sont
en quéte de solutions. I'échéance pour l'asperge est
fixée au31/12/2024, mais Fruidor teste déjacertaines
solutions pour commercialiser les 600 tonnes d'as-
perge de ses producteurs adhérents. « Actuellement,
nous commercialisons en plateau vrac et en botte en
réalisant aussides essais avec desemballages en papier
Craft, barquette carton...», mentionne Luc Ducques-
noy. « Lesdifficultés a surmontersont le remplacement
de[elastique, encore en sursis dans la loi, mais aussila
tenue des emballages au rayon » faitremarquer le re-
sponsable dusite de Fruidor Bordeaux terroirsdontle
groupe esten veille d'innovations pour d'autres pro-
duits comme l'endive, la carotte. Av
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Fruidor, spécialiste de la mise en marché
de I'asperge francaise

« sélectionnée avec soin auprés de nos producteurs
partenaires,

+ riche de saveurs uniques, puisées dans les sols
sablonneux de Gironde,

+ un produit d’exception commercialisé sous 3 marques :
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Italy renews (s plantations

Italy faces an uncertain asparagus
campaign, with lower production
but new plantations on the way.

BY LUCIANO TRENTINI
he harvest of green and white asparagus
I begins in February, with the greenhouses of
Sicily the first to start, followed by the Naples
area. At the end of the month, harvesting begins
in central and northern Italy, where farms use a
variety of techniques to heat the ground, such as
geothermal water or hot water derived from alter-
native energies (wood chips or biogas), or they heat
the roots with innovative systems using electricity.
The past two years have seen a fall in production
area, especially in the south, where mostof the pro-
duction is concentrated. This trend, which started
in 2019, is primarily due to the pandemic and the
consequent closure of stores and restaurants, but
isalsorelated to the problems of hiring pickers. An-
other factor is the climate, as producers have had
to deal with spring frosts, droughts and extended
periods of high temperatures (above the maximum
tolerable level of 30°C). Phytosanitary problems
have also affected productivity.

Diverse planting methods

In the first months of 2022, large and medium-sized
asparagus producers have begunreplacingold plants.
The new production is destined for sale at public food
markets and Italian and foreign retail chains. A por-
tion of this production will also be directed towards
the processingindustry. Evensmall family-run farms
are now beginning to grow asparagus to supplement

Apofruit

increases PGl
and organic
production

Apofruithasdoubledits
asparagus production
and strengthened
bothitsorganic

andits PGl crops.

“We are continuing
todifferentiate
ourproduction
onab0%PGl/

50% organic basis.In
Romagna and the Bologna Plain, we grow green asparagus with integrated
pest management systems, as well as the PGl Asparago Verde diAltedo,
which, since last year, has seen renewed popularity among producers and
consumers.Inthe south, in the Foggia area, we are focusing on our organics,
with machine processing, at farms that are also Bio Suisse® and Naturland®
certifiedin order to access foreign markets,”said manager Ernesto Fornari.
Apofruit also continues to invest in technologies such as heated greenhouses
toenableincreased production and an extended calendar. Overall production
exceeded 1,000 tonsin 2021, despite a delayed start to the campaign.

Asparagus
harvesting at Coviro’s
production area.

yniyody @
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to general markets
aswell as Italianand
foreignretailers.

their incomes from other farming activities or are
replacing species that are no longer economically
viable. This production is mainly intended for di-
rect sale at production sites or at local markets. In
the last two years, the pandemic has certainly influ-
enced the way consumers buy their asparagus, as
they have turned more to online channels and also
reduced the number of purchases they make and the
overall quantity they buy. Itis not easy to make pre-
cise estimates of the change in production areasince
planting methods vary from area to area in Italy. In
northernItaly, farmersuse one-year-old plants, while
in the south of the country, farmers prefer to plant
seedlings produced by specialised nurseries. Almost
allof the nursery material comes fromItalian nurser-
ies authorised for production, someis alsoimported
from Holland, France and Spain. At time of writing
inMarch, thelow temperaturesandlack of rainfallare
affectingavailability and market prices are quite high
for green and white asparagus of Italian origin. Av
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OPO
Veneto
changes
packaging

and focuses
on quality

OPOVenetohas
changedthe
packaging of its
asparagusandis
increasingly focused
on product quality.
‘Comparedtoa
fewyears ago, we
have started to reduce the size of our traditional bunches, and we are now
offering a new tray packaging with a more practical weight for family use.
Inourarea, where asparagus growing is so important, white asparagus

is undoubtedly the king, with three excellent products on offer — the

PDO of Bassano, the PGl of Badoere and the PGl of Cimadolmo—-and
consumption of all of these varieties is rising rapidly. With costs rising, the
clear challenge we now face is quality,”"said president Adriano Daminato.
The past seasons have seen production damaged by adverse weather.
Nevertheless, there is continued strong demand for white asparagusin
northern ltaly andin European markets such as Germany and Switzerland,
where demand for an early product is often met through forcing techniques.

On the left, Adriano Daminato,
president of OPO Veneto. On theright,
Mauro Borgnera, vice president.
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The Bassano White Asparagus means quality

Established in 2007, the Bassano White Asparagus PDO
protects the production of excellent white asparagusina
specific area of north-western Veneto, where this type of
cultivation has been present since the end of the 15" century.
BY GABRIELE ORSI

with our PDO seal depicting the ancient Alpini Bridge,
makes it stand out in the market. Finally, there is al-
ways a tracking code to access data regarding the
production period and the manufacturer,”

said PDO president Paolo Brotto. The
White Asparagus of Bassano PDO

is produced by about 50 com-
panies, most of which are still
family-run, spread across the

ten municipalities of Bassano

del Grappa, Cartigliano, Cas-

sola, Marostica, Mussolente,

Pove del Grappa, Romano

createdinalandthat hasalways

been ideal for producing a
crop that is said to have origi-
natedright here. The peculiar
characteristics of our aspara-

¢6 T he Bassano White Asparagus PDOwas

gusderivefromthe fertile soil
inwhich it evolved, thanks to
thefloods of the River Brenta.

d’'Ezzelino, Rosa, Rossano
Veneto and Tezze sul Brenta,
which annually place about

70 tons of PDO product on
the market. The product is
widely consumed locally,
but also exported to the Far
East, especially Japan, where
about 10% of total exports
are sent, and to a lesser ex-
tent to the UK. Av

Thesoilis also very stony, and
therefore richin mineralsalts,
which give the product a par-
ticular taste when compared
with white asparagus grown
insancdly soils. The handmacle
packaging features a tiemade
of willow, which, together

COPA Canino

invests in new 1007% plastic-free packaging

ouuey ¥d0o @

COPA Caninois focusing on more sustainable packaging while preparing for the final sprint
inits efforts to obtain PGl certification for its asparagus. “The presentation and packaging of
Canino's asparagus are steadily moving towards total sustainability, with the elimination of all
plastics, both in our traditional bunches, where polypropylene sleeves are replaced by paper
ones, andin the trays, which are made of cardboard. This path was chosen above all to meet
the demands of consumers and major retailers, who appreciate our adoption of plastic-free
packaging,”said manager Giancarlo Benella. While the PGl request submitted to the Ministry
of Agriculture is waiting to be forwarded to the European Commission, Canino's asparagus
continues to enjoy resounding success in the market, despite the spiralling production

costs. Around 60% of the volume is destined for the Italian market, mainly wholesalers and
supermarkets; ready-to-use solutions are supplied for the Oridel Lazio and Oridi Toscana
lines of the Conad retail brand. The remaining 40% is sold to multiple foreign markets, including
the UAE, to supply their food service channels, where the product is particularly popular.

k- ;
COMMENT BIEN CONDITIONNER
VOS ASPERGES ?
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Spain eyes markets
N Asia, Middle East

A new entity representing the Spanish
asparagus sector’s interest aims to work
towards new export opportunities

BYJULIEBUTLER wW@FreshScribe

or the second year running, unseasonably
F cold weather and rain once again marred the

February start of the green asparagus harvest
in Spain this year. However, at time of writing in mid-
April, there were signs of better weather ahead and
thus hopes of the harvest rhythm increasing. Green
accountsfor the bulk of asparagus productionin Spain
and the annual average is now about 45 million tons.
Almostall of itis grown in open fields, with only very
small volumes in plastic tunnels, according to

Antonio Zamora,
president of Spain’s
new interprofessional
organisation

for green asparagus.

©
9]
()
3
2
=
S
%)
IS
S

Asparagus World n°4 « April 2022

lusia, where many small farmers drop off their pick,
handle around 38/4's of Spain’s green asparagus crop
and thus play an important role in helping maintain
rural livelihoods. (The asparagus harvestin Spain is
estimated to generate about 18,000 jobs.) “Asparagus

isarelatively small sector compared to others

AntonioZamora, presidentof Spain'snewinter- ‘ ‘ in Spain and we need to work towards greater
professional organisation for green asparagus. T.he asgaragu§ harvest .crcial concentration and a reduction in
Officially registered last year, this entity aims in Spain provides production costs, thus putting the sector on a

to protectand advance the interests of Spain’s
asparagus sector and has ambitious plans
including opening up new markets beyond
Europe.Zamorasaid the Interprofessional covers over
29,880 tons of production (over 80% of the national
volume), withanannualsales value of over €80 million
and 10,787 haof planted area(87%of the Spanish total).

Spanish production

generally stable

Green and white asparagus production in Spain is
largely stablein terms of production volume and area
butfacessome challenges, Zamorasaid. The main pro-
duction areas for green asparagus arc in the regions
of Andalusia (throughout, but about 5,500 ha are in
Granada province alone), Extremadura, Castilla La
Mancha (Guadalajara), and Madrid, while for white
asparagus it's Extremadura (Badajoz), Navarra, La
RiojaandJaén. “There are some areas where the planted
area may go down slightly in the next two years due to
labour problems as well as the lack of profitability. We
havetowork on further developing automation in pro-
duct handling processes and the digitalisation of com-
panies and, of course, on costs in the field as well as on
improvingyields,”Zamorasaid. Cooperativesin Anda-

Spain’s asparagus PGils’

about 18,000 jobs. , ’

Asparagus from the
PGI Esparrago de
Huétor Tajar, the
only PGl forgreen
asparagus in Spain.

Esparrago de Huétor-Tajar PGI: green-purple asparagus Organoleptic
profile: tender, fleshy and firm texture, delicate sweet-sour flavour and a
deep aroma, reminiscent of wild green asparagus. Located in the western
part of the province of Granada, in the lower alluvial plain of the Genil river.
From select varieties indigenous to the area and growing at altitudes from

450-650m. Its gastronomic appeal makes it popular with

restaurants.

Esparrago de Navarra PGI": white asparagus Grown in the central Ebro valley,
the production area covers 263 municipalities in Navarre, Rioja and Aragon with the
asparagus grown in clay or open clay soilsin a continental climate with Mediterranean

influence and mean temperatures of 13-14C. Varieties incl

uded are Argenteuil, Dariana,

Desto, Cipres, Grolim, Juno, Steline and Thielim, for consumption fresh or preserved.
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stronger, more professional footing,”he said.
“We also need to carry out more field trials
and consider other production methods so as
toreduce costs andboost yields and quality,"he added.

Eyes on expansion in Singapore,

Hong Kong, Canada

Zamora said about 65% of Spain’s green asparagus is
destined for export, mostly to EU countries. Howe-
ver, inrecentyears, trade hasopened up in the Middle
East, Canada and Asia. “Spain has enjoyed access to
the asparagus markets of Hong Kong, Singapore, Kuala
Lumpurand Taiwan for about 2-8years and wed parti-
cularlylike to develop these markets,"he said. The inter-
professional also aims to lift consumption, including
domestically, particularly by promoting the qualities
of Spain’s green asparagus. This product is already
well-known in many European countries and given it
can reach such destinations by truck within just two
days of harvest, it has the major advantage of fresh-
nessoverimportedrivals, plusalower carbonimpact
than those air-freighted to Europe, Zamora said.
Freshness is crucial because the main competitors
are Peru, whichis ayear-round supplier, and Mexico,
whichoverlaps with thestartof the Spanish campaign,
both of which have lower production costs. EU rivals
duringthe Spanish seasonare Italy and the UK. Within
Spain, consumption is slowly growing and more
people are starting to try asparagus grilled or mixed
inwithscrambled eggs, for example. So far there does
notseem tobe greatdemand for productslike micro-
wave-ready bags, but Zamora predicts such demand
will grow as Spanish consumers are also looking for
freshproducts offering both health and convenience.
Asparagus consumptionactually hasalonghistory in
Spain, havingbeenkicked off by the Romans and with
surviving recipes showing it was a prized ingredient
in Al-Andalus cuisine. Av
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BYJULIEBUTLER W@FreshScribe

ew Forest Fruil's green asparagus spears

were already in Waitrose stores from

February 26 this year, about two months
ahead of the usual mid-Aprilkickoff for the UK aspa-
ragus season. Thiswas partly due to awarmerstart
to 2022 and a unique microclimate in Hampshire,
on England’s ‘sunnier’ south coast. But CEO Sandy
Booth explains that repurposing coir from his
strawberry substrate in order to grow asparagusin
raised beds, using microbiology to keep everything
healthy,andageneral tendency to challenge norms,
are what give him an edge. “We're very innovative -
we're always looking for the next best thing,"he said.

Booth started growing asparagus in 2014 as a
trial, experimenting with different methods, inclu-

At £3.50 for a200 g bunch, upmarket supermarket chain Waitrose had early
season UK asparagusin stores from Feb 26 - 8 weeks earlier than usual. (Holding
the spears: New Forest Fruit technical director Grzesiek Putyra.)

CEO Sandy Booth says
New Forest Fruit’s
system may cost more,
but meansit harvests
early and has normally
finished by May 5,
when othersin Britain
stillhave weeks to go.

yi100g ueoUNg @

ding using soil mixed with coir and then coir only
in plastic bins. But then he saw a grower in Holland
using beds to grow white asparagus 80 cm above
the ground, which for one thing saves pickers from
having to bend over. This inspired him to apply
anew method from 2018. Now, after coir subs-
trate - made from coconut husks - has been used
for two yearsto grow strawberries, itis put through
abio-chopper “to bring it back to life”, then placed
inasparagus bedsabout 80 cm highand 1.2 mwide.
Because asparagus roots can reach a depth of up
to 1.5 metres, they get a helping hand from the coir
butstill grow aboutametre orso into the soil, Booth
said. Furthermore, there's no need for heating. Just
after skinning the tunnels, a 25 gm fleece is placed
over the top of the beds, like another tunnel, and
then a thin black polythene covers the bed until
the spears pop through. Because the French tunnel
metal is to the ground, it is quite low and heats up
faster. Combined with the volume of coir used,
which heats up faster than soil, the result is like a
huge solar panel that raises the soil temperature

850.1)1E/M ©
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to up to 20°C. “There is no heating to
achievethis, it'sall natural,"Booth said.
Afterharvesting, the tunnel polythene
is removed. “Yes, our system is more
expensive, but it means we harvest early
and have normally finished by May 5,
when everyone else in Britain has still
got 6 weeks to go,"Booth said.

Challenging conventions,
including a doubling of

the usual crowns/ha

A typical asparagus bed in the UK
is 60 cm wide, planted with about
22,000 crowns/ha, resulting in about 8 plants
per linear metre in soil, Booth said, but the respec-
tive figures for his 120 cm wide coir beds this year
are 42,000 crowns/ha and 16 plants/m. His oldest
crowns under his new system are now in their
Ahseason. They produced about 100 gof spears per
crowninthe firstyear, 200 gin the 2" yearand 300 g
in 2021, the 3rdyear. “We think 300 g per crown is the
maximumwe canexpectinyield,"he said. New Forest
Fruitexpectsavolume of 50-60 tons this year, after
30-20 tonslastyear. Most of the crowns come from
Dutch plant breeder
Thwan van Gennip and ‘ ‘
this year were mainly

the Gijnlim variety but
next year 65% will be
Aspalim, “which is a bit
earlierandhasanicefla-
vour.”

The coirbeds are 120
cm wide and this year
were planted with
42,000 crowns/ha,
resulting in about 16
plants per linear metre.

The plants show no signs of
disease, their nutrient uptake
is higher, and the spears have

excellent Brix levels of 7-8.

REPORT - /1

2 Using microbiology for the

;s best possible compost

Grzesiek Putyra, New Forest Fruit's
technical director, said the firm uses
microbiology to turn the coir into the
richest possible compost. It thus aims
to have the same spectrum of bacteria
and fungi (like Trichoderma, Mycor-
rhizaand Bacillus family bacteria) as
found in a healthy natural growing
system. “We have special tools to mea-
surethebacteriato fungiratio, whichis
very important forasparagus, and also
the carbon, organic matter and micro-
bialbiomass,"he said. Very old techniques are used
totreat the soil, including use of earthwormes. “While
most commercial growers focus onsoil applications of
NPK (nitrogen, phosphorus and potassium), in addi-
tion we use humates and 3 different species of kelp
inorder to provide the plants with over 70 nutrients
Joundintheocean,”Putyrasaid. Last year was dedi-
cated to reducing the usage of fungicides and pes-
ticidesand this yearno pesticides are beingused on
the crop and also no nitrogen-based fertiliser, just
biocontrol, and weedingis done manually. The farm
is not organic (for reasons including that organic
certification takes years and is currently based on
soil growing media) but applies many organic tech-
niques. Thanks to all these measures, the aspara-
gus plants show no signs of disease, their nutrient
uptake is higher, and the spears have excellent
Brix levels of 7-8, where the industry average is
around 4-6, Putyra said. Av
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s pre=peeled asparagus
becoming more popular?

There are signs that for white, and even green,
asparagus, consumers are welcoming increased

ability to buy fresh spears pre-peeled or to
have them peeled at the point of sale.
BYJULIEBUTLER w®@FreshScribe

mers like to buy freshly-picked spears direct from

farm shops, where they usually have the option to
have them peeled on-site after purchase. The latter
is often also an option in the bigger German super-
markets, like Edeka, REWE, Realand Kaufland, where
asparagus peelingmachines may be foundin the pro-
duce section, typically not for self-service but opera-
ted by astaff member who peels the customer’s pro-
ductselection. Though usually white asparagus, most
of the machines can also peel green. Plus, pre-peeled
white asparagus is available in some convenience
stores, with popularity varying between regions, for
instance selling better in east Germany and bigger
cities than in the countryside and south/southeast,
and overall accounting for a small share of total fresh
asparagus on food retailers’ shelves. Discounters,
for example, usually don't sell peeled asparagus or
sell only small amounts to test demand. Speaking of
demandforpeeledasparagus,isitgrowingonlyinthe
affluent,asparagus-loving Germanmarket? And what
about inother major European markets?

I n Germany, a giant market for ‘white gold’, consu-

The pandemic saw peeled asparagus

used less in promotions

AMI, Germany's expert in agricultural market intelli-
gence, says more and more consumers and caterersin
Germany are buying peeled asparagus,
though there are no concrete figures
to measure this growth. Michael Koch,
AMTI's head of Horticulture, says this is
largely due to the fact that consumers
oftenbuy asparagus unpeeled and have
itpeeledonthe spotin the supermarket,
atasalesstandoratthe producer’s. AMI
thusanalysed supermarket promotions
for asparagus to see what kind of prominence, if any,
they give topeeling. It found thatin 2017, peeled aspara-
gusaccounted forabout 5% of all promotionalimpulses
for asparagus but in the last two years - marked
by Covid-19 - less peeled asparagus was advertised.
In 2021, for example, peeled asparagus accounted for
under 2% of the advertising stimuli for asparagus.
Though asparagus was represented 698 times in the
advertisingleafletsof Germanfoodretailers - 21% more
than in 2020 - the number of promotions for peeled
asparagus fell 25%. “This was the retailers’response to
consumers having more time to prepare their meals and
not relying so heavily on ready-to-cook products,”Koch
said. And though in general, peeled asparagusisrarely
usedasapromotional productin Germany, thatdoesn't

e1oeg ®

Demand for pre-peeled asparagus is in line with a wider convenience trend
witnessed by the expansion of fresh cut products, online grocery shopping
and ultra-rapid delivery options, as busy consumers seek to save time.

‘ ‘ More and more growers are
realising it is more profitable to
cut green spears deeper and
just peel the bottom 40% - the

extrayield soon pays off. ’ ’

HEPRO European
sales development
manager Lucas Klein

HEPRO saysit seesa
market trend towards
peeling the lower part

of green asparagus.

mean itis not found on supermarket shelves, but that
“itisan additional product during the asparagus season
alongside unpeeled asparagus,”he said.

Peeledis also popular

inthe Netherlands

AsinGermany, peeled fresh asparagusisvery popular
inthe Netherlandsand Belgium, with the spearsalmost
always peeled at suppliers'packhouses. Will Teeuwen,
ownerof Dutchasparagus growerand supplier Teboza:
“‘About 10% of oursalesin 2021 were peeled asparagus ancl
we expectthem toincreasein 2022 because food service
isfully open again."Teeuwen said supermarketssales of
peeled asparagus have been rising each
year inboth countries, with the growth
rate particularly fastin stores thathave
only started to offer the peeled format
in the last 3-2 years. Chains that have
been doing so for about the last decade
are still seeing growth, but at a slower
pace. The pack volumes for supermar-
ketsrange from 350-700 gbut the most
commonsizeis200g. Tebozaalso supplies pre-peeled
asparagus chunks ready for a stir-fry or soup. “We're
tryingtointroduce new productsevery yeartoincrease
salesinthe convenience area,”he said. For restaurants,
the standard size is 3.5 kg and, at the request of chefs,
Teboza includes the peel in a separate bag on top of
the pack. Food service demand is starting to pick up
againafter thelifting of Covid restrictions and though
pre-peeled asparagus costs more, the industry rea-
lisesit saves money by saving them time and prevents
waste because the product has a much longer shelf
life. The latter is thanks to the packaging, which is of
amuch higher quality than standard flow packs and
alsomeansthe evaporationrate ismuch lower thanin
loose, 5kghoxes. “Chefs can also reduce costs by buying
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lower quality peeled asparagus, such as pink or purple,
orbent or broken ones, they don't always have to have

the best quality,” Teeuwen said. Teboza uses HEPRO
machines to peel its asparagus and in 2021 bought a
new sealingmachine whichuses thinnermaterial, thus
reducing plastic waste.

Peeling more common

at farmer marketsin Belgium

Belgium’s BelOrta cooperative says its white aspara-
gusgrowersreportthatpeeledasparagusisbecoming
more and more popular in their direct-to-consumer
salesbutthishasnottransferred toall supermarkets,

loped, haveaten-day shelflife
aswellasbeing easy to steam
in a microwave, said HEPRO
FEuropean sales development
manager Lucas Klein. This
appliesnotjusttowhiteaspa-
ragus, there'satrend towards
peeling for green asparagus,
too. Though green asparagus
has traditionally been cut at
a height that allows it to be
eaten unpeeled, “more and
more growers are realising il
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where the volumes of pre-peeled asparagus are not Peeled spears is more profitable to cut the
thathigh. Peelingmachinesare foundat most growers accountedforabout  spearsdeeper and just peel the bottom 40% - the extra
in Belgium, but not at stores, cooperatives orauctions, 10% of Teboza's e/ soon pays off,"Klein said. Another trend is the
reports BelOrta leafy vegetables and vegetable crops zzsz‘?larag‘,‘ts sales ;“ growing popularity of professional equipment based
expert Benny Cuypers. Also, while pre-peeled aspa- to sel?;olreei)r(\pz?zg onthevertical peelingmethod, whichHEPRO Ltd. CEO
ragus hadstartedto penctrgto infoodservice, the clo- e Chrlﬁgph Woltersaysis grad.ually. O\V’ertgkmg theclas-
sing of restaurants and switch from out-of-home to fullyback.  Sichorizontalmethod, especiallyinSpain, Franceand

at-homeasparagus consumption due to the pandemic
inthelasttwoyears meant salesin that segmenthave
remained stable but not grown further, he said.

Trends driving up demand

for peeled asparagus, both white & green
German peeling machine company HEPRO GmbH
says consumer demand for greater convenience and
ready-to-cook foods is driving up sales of peeled
asparagus. Pre-peeled white spears can save up to
15minutes of work in the kitchen perkilo of asparagus,
and, when correctly sealed in a material ithas deve-
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Peru. A major factor in this shiftis thatin the current
global contextofrisinglabour, energy and otherinput
costs, the vertical method delivers greater efficien-
cy - the enhanced precision means there’s no need
forre-peeling, for example -and requireslessstaff to
operate themachines. Klein said while the horizontal
machinescutoffuptoathirdofthevaluable vegetable,
thevertical oneseliminate only the 23-25% thatneeds
to be removed due to bitter substances in the peel.
Woltersaid thatin general, HEPROis seeing such ahigh
level of interestinlarge peeling machines thatitplans
to further expand its production capacities. 4

- 2 REMARKARIE

[oCATED ONTHE

E— R ROI RS ATIANTIC cOAS|

2 terroirs remarquables
sur la cote atlantique

~SRGAN]|

Larrére vegetables Farms
les cultures des fermes Larrére
]

e T o i




Spargel 2./
R Erdbes

nfach.
iberall.
esen.

Alnuelies

naghchas Ablaaf der Bhibee pen

Bio boomt weiter

T Chese ot

arneut Beitragsstundung a

VERSICHERUNG

hisrdu
F

rmencha s Neirias . [awter]

; Finanzierung langfristig gesichers TN lSptr |
Landgard: Finanzierung langfristig go &Eﬁb@é
anegerd hat Wime janesr ors famit sin she vor dem

T e

Landgapd' ;‘:-“(,"H-‘.l‘!*"i‘ﬂ Wi ran e ng &

Firsruia-ungaenlingrrsg hat oo

Gartenbau-versicherung bletet Betriaben

L Lo
s Lo

doriad ACH Wadormad Daerachule I'\- L
Q

- Ieitar]

ol ekt ren Die Fandemis hor viels

Srressing maaren raghcnen Leera besrlia - v mich ]
B'O SMEENC LNVEENg M LECensmmele, I Jaby 2020 h et
= ‘iertesurter besseier ond ., fweioc]
IAHRE e e

3
g

Top Firmen
prisentieren sich|

Trars [ahwbeg tn werden

GARTENBAU @ st

e pe B e it
na- Lz dodomt® 30

RHEINISCHER = N
LANDWIRTSCHAFTS-VERLAG et

# Download on the
@& App Store

Der Mawslaftey v don Sondarkultune,

artenbau ..S P2
D profi T Eraas

Aktuslle Meldungesn

Bundesberatertagung: Fokus auf der
StickslolT-EMzian:

Lt
o

#nI7in
[mitsr]

Advertoral: Ein starker Pariner bel
Fausarbran

HIODX|
1= Frig

Rheinischer Landwirtschafts-Verlag GmbH - Rochusstr. 18 - 53123 Bonn
Tel.: 0228 52006-531 - vertrieb@spargel-erdbeerprofi.de - www.spargel-erdbeerprofi.de



christionBerve = o0 REUSSIRIEEEN Sparﬁ!{p e

Nourrir votre performance & E

ar ag us Magazine and newsletter
rid entirely dedicated

to Asparagus

1 MAGAZINE/YERR

5paragus
rid / D

e papATE MEGEATIRE

THE 10 LEPERAG el
" cratgtion BESVE i
aulstun BENE = 7

asparagus cr

Peru has re-estap;
re-established i
:rheeShworld s leading expor:s;';fas
asparagus, particularly by
©Xports to the US,

Peruvians reclaim global |
own

the
o Lo antiGipate
:rﬂﬂ‘ of robots? O

ICAL
Workers reqt |II

BYRCHARD W1

worth Uss37
Strumental
shipmer

ons of

125,000 ¢
nillion. The pandemic

intotal

2021, This Peruas

| Socond suppicrin e prncriiaznd the

Srctor et s o ’
ue@i0.000 tons f 251 - o
3108 SL25bm) compared o 2019 evels,

All eyes s
B manme
IS the US, Which yepen "

h accounts
total, followed by the U 11
Canada, According 1
ita consumption of g

T 12020 Likely o f
Thecountrys clmatoa Pingline Seahoq

"
asparagus ayear ar et crops of

ndaconstant supply,

How the asparagus
markst is avetving

Subscribe to the Asparagus World newsletter at
www.eurofresh-distribution.com/subscribe-to-our-newsletter/

LISTOF ADVERTISERS AGRIVALOIRE P10 ANGIER P35 ARLIM P39 BAGIONI P13 BASE P11 BEJO P43 BESNARD P21 CAVARE P67
CENTROSUR P69 CERESCON P15 CORHIZE P39 COSMECO BACKCOVER DAIOS P48-49 ENZAZADEN P47 EUROPLASTIC P2
FERMES LARRERE P73 FLEURONDANJOU P64 FRUIDORTERROIR P65 GARCIAMATEOETSINNOV P61 GAUGET P16 HERMELER P23

HUET2M P25 INNOVACK P33 LOSGALLOMBARES P59 MEDINBIO P27 NEUBAUER P53 OXYBIOTOP P29 PLANASA P37 PRIMEALE P63
REYENVAS P57 RIVULIS P19 STRAUSS P17/ TRAJNICE P45 LETRESACOIS P71 WALKERSEEDS PA1 ZERORESIDU P42




VERSATILITY AND
HIGH PERFORMANCES

> MACHINES WHICH ARE
ADJUSTABLE IN BOTH HEIGHT
AND WIDTH

> SUITABLE FOR ALL TYPES OF
SOIL

> MAKING OF VERY TALL AND
VERY LARGE SEED BEDS

> MAXIMUM YIELD IN THE OPEN
FIELD OR IN GREENHOUSES
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