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The project “Pistoia: gli stilisti del vivaismo”

» In the framework of the 2007-2013 European
Rural development plan, the company Vannucci
Piante had presented an integrated project plan

of chain (PIF);
» The project was composed by different actions:
> 114- Use of business consulting services (1 farm);

o 121- Modernization of protective and marketing
structures (15 companies);

o 124- Cooperation for the development of new
products and technologies (Vannucci Piante and
University of Pisa).

» A total of 15 companies participated in the PIF
project and the University of Pisa and indirectly

8 other companies participated in the project.

Action 124: The project IRRIGO

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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The project “Pistoia: gli stilisti del vivaismo”
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Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Main drawbacks in the irrigation of HONS
Water consumption is high, until 10 000
m3/ha (10-13 millions m3/anno in the
district);

eLarge use of rain irrigation and not
compensating dripper irrigation;

* Irrigation scheduling is based on grower’s =i L %< .
experience (fixed time); The low efficiency of the overhead irrigation

* The water retention of growing media
(peat-pumice mix) is low;

*Large inter-pot variability exists in terms
of ET;

*The leaching fraction ranged from 30 to %

60% with the possible nitrate and v v

pesticides leaching. Large inter-pot variability
Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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* Irrigation scheduling based on daily
potential evapotranspiration(ET);

* Calculation of HONS crop coefficients
(Kc), according to the species and the
plant shape;

Water retention crystals can adsorbe
water until to 200x its weight

* Effectiveness of the use of water
retention gels in the potted plants;

* Effectiveness of the use of
mycorrhizae in the nursery to increase
water and nutrient efficiency

Roots of Lantana with
mycorrhizae

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Actions 121 and 124 for water saving

» 121

> The new nurseries built have been equipped
with drip irrigation systems (water saving up
to 25% with respect to overhead irrigation).

» 124

> Use of root zone sensor to determine the
volumetric water content in the substrate
and development of a protocol for irrigation
scheduling ETO based. The main goal was to
increase the WUE in all the production chain
(more than 295 ha).

.....

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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The main goal of the project IRRIGO

1) Design, implement and test an automated prototype for
estimating water consumption (Kc) of different ornamental

species.

2) To verify the effectiveness of some techniques considered
innovative in the ornamental nursery sector such as:

- the deficit irrigation
- use of water retention gel in the subtrate
- use of mycorrhizae.
3) To disseminate the knowledge acquired on the supply chain.

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29" March 2019)
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The factors driven the transpiration

Solar radiation

Vapour pressure deficit (RH)
Wind

Leaf area index (LAI)

Stomatal resistence
(according to the
species)

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Reference evapo-transpiration: ET,

It’s the evapotranspiration of a uniform meadow with Festuca
arundinacea with an plant height of 10 cm

Kc: it is independent
by the climate!

/ Bagnatura fogliare KC_

_—Radiazione solare

\,_\\T ‘ermoigrometro

con schermo /
Unita base

GPRS con ——
barometro
integrato

ETc=ET,x Kc

___ Pannello solare
con caricabatterie

Rural development innovation week: F/e/d trlp to VANNUCCI PIANTE farm (29t March 2019)
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Dielectric sensors
- Accuracy
- Easy to use
-They do not need special maintenance
- Measurement of several variables (eg. temperature and salinity)
- Need a substrate-specific calibration
- Relatively low cost (€ 100-350; € 6,000-8,000 / ha)

N

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)



- REGIONE
i b
vaglnuti::gl Coltiviamo il Futuro S TOSCANA
i I'.I * *
MORE PLANTS MORE PROGMMMA * *
v - PSR R [
o) er lo '
Universita di Pisa 2007-2013 Fonde g I %HJ

The dieletric sensor measurement need a seIf-
calibration for estimating the pot ET

The sensor measures
only a small part of the
substrate

The measurement
could be affected by
the sensor position

Therefore, it is
necessary to calibrate
the sensor on-site by
a weighing balance

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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The IRRIGO pro;ect
Three test-sites

In collaboration with: Other
netsens nurseries
Main
Montecarlo nursery
Piuvica Prato

[ ]
[ ]
[ ]

L

Info: Climate, ETP, ETE, Kc, h, d,....
Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Nursery IRRIGO 02:
Prato “Le Risaie”

70-litres pots

[ [ B[]

"
-

B 28 JEi SR 20 20 20

,_.
"
" %)

Rural deve/opment innovation Week F/e/d trlp to VANNUCCI PIANTE farm (29t March 2019)
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Nursery IRRIGO 03:
Montecarlo (LU)
35-litres pot

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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IRRIGO NURSERY AND SOFTWARE

Main goals: to manage irrigation, collect data and produce every
15 days and for each irrigation sector a report: the average Kc
values, ETc (L / plant), dimensional measurements was inserted
in the IRRIGO database;

Report on ET of
the irrigation
sector

Users -
can access to the database

Checked by an operator for irrigation information

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)



Software for the nursery management

Pannello Meteo

Vannucci - IRRIGO 03

Pannelli

‘I'  Pannello Meteo
) unita Wireless
d Vento

& Irrigazione

M\ Alimentazione

%  Strumenti

& Flussimetri
W Modelli

& Grafici

& Report

B4 Avvisi

:%J"?-j Data

Rural development innovation week:

Aggiornamento:  08:01 Intervallo: 2202 ® 7giomi© 30 giom ©
Direzione vento Rafica <2mfs | unitz
= Velocita 0.1mis | ® mis
fj}’ \\'* Direzione 1° 0 s Radiazione solare
I."'r ! © kmh I 54 Wim?
|
W IE .
f Max ultima ora
\\\ /,- 1.2mis, 207° (07:42) Ore di bagnatura superiore: 1
kAN A Ore di bagnatura inferiore: 5
“-?-* Max 24 ore
7.2 mis, 321° (ieri 14:44) Bagnatura fogliare | v | 66%-57%
Max 7 giom| B8% ||
12.4 mis, 258° (13/02 22:40)
0% o LhLl
1% l""'lllllll
a L Temperatura aria . ap 100 -
3 16°C 0 Pressione 1028.7 hPa
20 E ;‘ . 20. 1030hPa
= = massimo
é : v {05:32, D I|“ ‘l“l‘
1 minimo | MR 9% | sehea ||||II||I
E Ld SECOZA) | propabilita di brinata |
N 3 ounto di rugiada | Non disponibile fino alle ore | 10992 0 i, Totale: 0 mm
, 15:00.
re Smm/h
. Max di ieri: Molto bassa
bulba umido (<5%)
7°C

Field trip to VANNUCCI PIANTE farm (29t March 2019)
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* 1 open day (11 ottobre 2013);

1 workshop (18 febbraio
2014);

* 1 handbook with the project
results;

*1 web site
(www.vannuccipiante.it/cosa-
facciamo/ricerca-e-
innovazione )

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Tabella 2. Consumi idrici medi quindicinali (per piania e per metro quadrato), coefficienti colturali medi delle
piante ornamentali coltivate nei tre vivai spenmentali. Per ogni specie sono riportate le dimensioni di altezza
totale della pianta (H), del tronco (h), il diametro medio della chioma, il volume del vaso utilizzato e la densita

colturale.
Mese-quindicina 61 | 611 | 74 | 740 | 81 | 841 | 9 | 911 | 10-1 [ 10-H
Settore ETO media | mm/giorno |4.23 [ 3.82 | 5.31 |5.19 | 5.66 | 4.47 | 3.76 | 2.67 [1.82 | 1.42
IRRIGO 01_02 H pianta m 051|oe4|o6s5|o68|068|070]0.84]|006]0.98]1.00
Vaso 18 L h fusto m 0.00|0.00|0.00|0.00]0.00]|0.00]0.00]|0.00]0.00]0.00
Specie (H-h) m 051|064 |oes]|oe8|o68|070]084]|096][008]1.00
Photinia x fraseri| Diametro m n42|o55]os6|loe0]oe0]o63]o72l090]090]1.02
'Red Robin' Kc 0.19]0.21 |0.24 |0.28 | 0.35| 0.42 ] 0.48 | 0.55 | 0.62 | 0.68
Densita (p/m“) | ETc Pianta |L'p. *giomo™ |0.44 |0.45[0.70 J0.81]1.10[1.05]1.00]0.82 |0.63 [0.54
1.80 ETEc [L*m™*giomo™ [0.79]0.80[126|145[1.98]190[1.80][1.48[1.14]0.97
IRRIGO 01_04 H pianta m 238229226 |226|230|235]|239|242]|242]2.38
Vaso 18 L h fusto m 0.00]|0.00|0.00|000]0.00|000]|0.00]|0.00]0.00]0.00
Specie (H-h) m 238229226 |226|230|235]|239|242]|242]2.38
Diametro m oe4|lo8s|106|117|1.25|128|1.30[1.31]132]1.35
Bambusa aurea Kc 0.35|0.41 |0.48 |0.54 | 0.61 | 0.67 | 0.74 | 0.80 | 0.87 | 0.93
Densita (p/m“) | ETec Pianta | L*p. *giomno” |0.74 079|127 [141]1.72]|150]1.30]1.07|0.79]0.66
2.00 ETEc |[L'm™*giomo™” |1.47]158|254]|282]344]301]270]214]158]1.32

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Follow-up of the project “Irrigo”

*Project results allowed to confirm the classification of the
crops in 4 groups regarding the water requirements;

* Each group was associated to a different flow rate dripper
(different color) in order to supply different quantities of
water for the same delivery time.

* |t could be reached a water
saving of 20-25%

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Database for irrigation scheduling

Configurazione Sistema
| ( Corfiguraziane Color | Corliguazione COM | Dali Sistema
CONFIGURAZIONI TEMPI CLASSI [ Gestione Event 1 Opzioni
Erogatoi
G->/00033 i BAOR e-ofons NN ESCI & SALVA
Frame10
( Classe 1 I Classa 2 i Classe 3 | Classe 4 "
CLASSE 4
IRVt Aprile [N Imguo | Maggio | N lmguo | Giugno | N Imguo | Lugho | M limguo | Agosto [ M* Iinguo [Settembee| N° linguo [ Resto | Nl F &
Rif Tempo| Apile [Rif Tempo| Maggo |RifTempo] Gugno [RifTempo| Lugio |Rif Tempo| Agosto Settembra| Anno Anno |
b 10 018 1 ] 1 0,71 1 055 3 0,58 2 0.53 Z 0.53 2 o
1000 3385 211 a3 £l L & 6,01 1 44 1 & 1 s 1
.| 10| ZE3 20 3m 1 517 1 504 i 543 2 435 | 02 7.76 1
| 12 0.2 1 048 1 0,83 1 0,96 2 0,86 2 0gs | 2 0,52 2
I R T Y I 6 1 7 2 £3 2 | 52 | 3 1
140 544 A0 349 1 g 1 7 2 B3 2 52 02 9 1
15 024 1 056 1 0,96 1 112 Z 1.0 2 0.81 2 072 2
1500 445 Gl 61,13 40 5854 20 BEES 1 k) 1 4413 1 4413 1
| | 180 | 39 20 458 1 754 1 3.14 2 B.22 2 EE 02 nmE 1
|| 18 028 1 054 1 1.1 1 1.29 2 1.0 2 032 2 0,83 2
| 2 | ow 1 | 0 3 0,03 3 01 E 01 5 01 4 01 4
20 032 1 073 1 1.25 1 15 2 1,35 2 1.08 2 0,34 2
200 1 1 1 1 1 1 1 1 1 1 1 i 1 1
210 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| 20 | Bl | 40 | 515 1 8,85 1 | m®: [ 2 9,28 2 75 02 | 126 | 1
| 240 | 7 40 456 1 734 1 3.14 2 B.22 2 B 02 nrE |1
| & | 0Es 2D | o7 1 1.3 1 1,56 2 1.4 2 1,12 2 1 2
33 0.1 1 012 2 0.2 2 019 ] 018 i 02 3 0.2 3
20 0.5 20 U 1 158 1 1.95 2 1,76 2 141 2 1.2 2
300 o9 40 5,77 1 EEN 1 12 2 11 2 g 2 1458 g =
4 | ol ]

Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Example how to set an irrigation sector

Dati Inerenti alla Valvola —> 11
Descrizione dellaVahaola

ampo 51 1°goccia da
ord

W Acceso | Manuale [ Stop Serson

— |N* Gocoiolaton 2
N lirigui 1

Tipi di Imigatore -3

[+ Stop Temg.

g lici -
plsle |

T Ty

e |

Tla o

Clags Di &ppatenenza >
Liti Conteritors |18 -

ORE MIN SEC

| Tempo in Basa Classelﬂﬂ_ﬂ‘l a7

ORE MIN 5EC

T AUTOMATICO 5.2

ORE MIN SEC

T MANUALE 00.00.05

Eventi

£ Pag, prec.

Esecutivo

Oran parterze

- BIX]

Descrizions Campo [

Prog. Sel = A7

DRE_ MIN ap LMMGVSD o5 s 4 FSSST %
O 0000000 ooooogano

ORE BAIN

ORE Al

ORE M

Wahvole

144017 sabato, 25 mag

May; pot of 18 L;

Fine Fiog

14.57 .21

Tana al Meru
Rural development innovation week: Field trip to VANNUCCI PIANTE farm (29t March 2019)
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Nursery of Piuvica: irrigation based on dielectric
sensors

Vannucci - IRRIGO 01 - Mappa

@& Postazione

Vannucci - IRRIGO 01

™ Pannelli

i Mappe ¥
Mappa

Um. suolo superiore

» -
M

Um. suolo inferiore

‘i‘ Pannello Meteo

- nE‘lg

; W el
() Unita Wireless L QUi
. o '..-.TH

4 Vento ' %

¢ Irrigazione »

& Alimentazione

A
2N Unita 10

Strumenti

ﬁ Contalitri

L Modelli >
E§ Grafic
iy Report
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Conclusions

( http://www.vannuccipiante.it/cosa-facciamo/ricerca-e-
innovazione );

e Kc were calculated for more of 30 different combination of
species, shape and size;

* The Kc estimation method with dielectric sensors has been
validated, but still requires frequent calibrations (time
consuming);

e |t was possibleto increase the knowledge along the supply
chain for increase the water use efficiency;

o Itig necessary to introduce new hardware in order to
implement the irrigation scheduling based on ET,;
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