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DIGITALIZATION AND AUTOMATIZATION IN
HORTICULTURE

ADRIAN ASANICA

University of Agronomic Sciences and Veterinary Medicine of
Bucharest

FACULTY OF HORTICULTURE

Erasmus+

Enriching lives, opening minds.




What are the current challenges for
conventional horticulture ?

« Disorders in farm management due to many uncertainties and frequent changes
that occur during the crop production

« Higher costs for the repetitive operations during the vegetation season (mowing,
spraying, weeding)

« Lack of labor availability, both trained and gross labor force
« High cost with herbicides, pest and disease control

« Unpredictable yield in terms of harvest time, quantity, quality from the start of the
season.

« Lower or less profit due to capabilities to control the risks.




Advantages of Horticulture 4.0

« transform the way producers cultivate, harvest, and
distribute horticultural products.

« create robust, adaptative and resilient systems for
plant growing

« enhancing crop quality and production/yields

« connecting farms, farmers, bring together all key
actors in the food production chain, including
consumers




Advantages of Horticulture 4.0

» fostering the innovation transfer from primary production through whole chain

» Increase sustainability of the agro-ecosystems by decreasing the impact on water,
climate, soil, biodiversity and all natural resources.

« empowering economic efficiency / reducing losses and waste

e provide remote intelligent horti-monitoring system and control functionalities
available for farmers




What will be the best enablers for
transitional agriculture to Agri 4.0 7

» Incentives for farmers and input companies to implement
digital tools and devices dedicated for precision
technologies (e.g. Italy from autumn 2021 support
companies to produce tractors and machineries with GPS
and active sensors for specific needs)

® Training courses, workshops, open days,
demonstrations in the field, hackathons,
exhibitions, living labs




Enablers

« Affordable devices and softwares

« Friendlier and intuitive interfaces of the
digital farm programs

« digital equipment and machines requires
specific skills and competences —train the
trainers programms / learning by doing

Sciirces Ty,

S oe vy e s by e

Farm Management
Software Solutions




USAMYV Bucharest & Faculty of Horticulture
believe in digital horticulture !

 Since 2018 we have 2 meteo station (Pinova and Enten), now we own 3 (+ Pessl)
and soon we will have 10 in our campus and research stations

« Enten station is fully equipped with sensors for remote monitoring of growing and
development parameters

» Since 2020 we start developing tailored made digital applications and for precision
horticulture

« Since 2021 we start recording phenotyping in blueberry pot crop, pear, peach and
other species




ing drone

11—

I

>
((0)
)
a
Up)
(D)
-
e’
-
c
((0)
O
)
QD
Z




Nero - Agricloud

st
3 .
& L L8 '\
T AL e

-




Drone - Agricloud
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Hunting mini drone .... B Instead of insect trap
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1.5 Ha/
night




Protection with UV-B & UV-C (powder mildew and trips)







Clean food in the future

Where Is Everybody? Hello !



https://ro.wikipedia.org/wiki/Where_Is_Everybody?

——

N

— . -

UV-C light prevents mildew and mites, without chemicals.
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Harvest ? Labor problems quys ?

Harvester for
strawberries-Dogtooth

(2023)


















https://www.futurefarming.com/tech-in-focus/field-robots/fifteen-harvy500-picking-robots-to-harvest-blueberries/







FACULTY OF HORTICULTURE

BUCHAREST ADER 6.1.3/ 2023

Experienta 1 -
Eil

Experienta 3 -

coacaz USAMYV Bucuresti — Faculty of Horticulture
' » — berry research plot (blueberry and currant)
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Blueberry in raised beds ‘
A irigation system (with and without watermark sensor)
B blueberry variety

Left A with sensor
Right A without sensor

Udare bazata
conventionala a pe senzor de
umiditate
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L 8 - 2023

e Blueberry in pots
A — crop system (indoor / outdoor)
B — blueberry variety

= N / - \
. z ~“i.' :

Outdoor module ‘
(October 2023)
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Currants
e A (Ribes nigrum si Ribes rubrum)

B currant variety

\ / Red currant — left
]’ Black currant — right
& October 2024
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- Pessl Instruments
- Climatic data, sensors, datalogger, solar battery GPRS for
data trasmission
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Humidity sensors Watermark

Water management
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Control apa

- Unitate de management al apei si fertilizantilor
- Contorizare consumuri
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Monitoring and

registering the DOSATRON
water consumption

system EFEN
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Soil humidity variation —container indoor blueberry pots
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1948 - R PSI). - .
948 - 2023 S ‘ — BUCURESTI ‘ ) 20:12

iMetos Alarm Service

LANT CANAL coDUL NUME UNITATE « AVERTIZARE LA MIN « AVERTIZARE LA MAX Name: iMetos 3.3

2 e SN: 002127BC
Water mark (CH10036)

1 0 600 Radiatia solara W/m2 Praguri {de exemplu, 4, 5

1 4 30 Panoul Solar my Praguri {de exemply, 4, -5, 22) Praguri (de exemplu, 4,-5, 22)
value 8 CBar (1.2 PSI) under
1 5 [ Precipitatii mm Praguri (de exempiu, 4, -5, 27) Praguri (de exemplu, 4,-5, 22)
10 CBar (1.4 PSI).
1 7 7 Baterie mv 6300 Praguri (de exemplu, 4,-5, 22)
1 8 4 Umiditatea pe frunza min Praguri {de exemply, 4, -5, 22) Praguri (de exemply, 4,-5, 22) iMetos Alarm serVice
3 4000 16391 U-senic wind speed m's Praguri {de exemply, 4, -5, 22) Praguri (de exemplu, 4,-5, 22) Name: IMetOS Ls’
SN: 002127BC
3 4002 16393 Rafala de vant m's Praguri {de exemplu, 4, -5, 22) Praguri (de exemplu, 4,5, 22)
Water mark (CH10037) value
6 10000 074H 5TE - Voltajul bateriei v raguri {de exemplu, 4, -5, 22) raguri (de exemply, 4,-5, 22)
ot patere " - : T e AR R 1CBar under 10 CBar (1.4
6 10003 17921 AFAD kPa 10 i)
PS|) 20:13
6 10004 17921 AFA kPa 10 ]
6 10009 30741 STE-Voltajul bateriei mv Praguri {de exempiu, 4, 5,22 Praguri (de exempiu 4,5, 22) iMetos Alarm Service
6 10012 17921 CZND KPa 10 0 Name: iMetos 3.3
6 10013 17921 CZRD kPa 10 20 SN: 002127BC
. e o o Coacaz - — — Water mark (CH10025) value
0 CBar under 10 CBar (1.4
6 10016 17921 CIR kPa 10 i) pSI)
6 10018 074 5TE - Voltajul bateriei my Praguri (de exempiu, 4, -5, 22) Praguri (de exemplu, 4, -5 ’ 21:01
6 10024 17921 AFSD kPa 10 i) . .
iMetos Alarm Service
6 10025 17921 AFS kPa 10 n

Name: iMetos 3.3
6 10030 30741 STE - Valtajul bateriei mv Praguri (de exemplu, 4,5, 22) Praguri (ds exemplu 4,5,22) SN: 002127BC

6 10036 7o aFeD e 0 » Max 30 Water mark (CH10016) value
6 10037 17921 AF8 P 10 30 Cbar 7 CBar (10 PS') under 10 '
CBar (1.4 PSI). Siap
: T &3 + ‘ © e
Warning SMS for humidity over or under threshold
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Real-time monitoring of pests trap IMETOS
ISCOUT® (hardware and software mix for remote

control)

Septembrie, 2024

2024-0928 08.07:22

Detectii: 37

Monitoring sticky yellow panels

Jul 30, 2024, 7:06:45 AM ]

iScout imagine selectata

& GALERIE @ ANTERIOR URMATOR © £ & CLEAR IMAGE @ DELETE IMAGE SALVATI

AGRIOTES SP. ~ ®Coccineliidee @  ®Coleoptera@® @ Demaptera@)  ®Diptera@) @ Hemiptera@) @ Hymenoptera @)

20240921 08.06:34

20240319 08.06:59



FACULTATEA DE
HORTICULTURA

BUCURESTI

1948 - 2023

Real-time monitoring of pests trap IMETOS
ISCOUT® (hardware and software mix for remote

control)
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25 iulie 2024 — 47 detections

Monitoring sticky yellow panels
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FACULTATEA DE Monilioza
Cancer bacterian

7 5 . HORTICULTURA
BUCURESTI Phomopsis
PutregaiUI CenUSiu Risc severitate nivel 2

Din 11.09.2024 ora 19.00

- Antracnoza ahala 12.09.2024 0Ora 7.00
Blueberry disease models _ Panala 12.09.2024 ora7
Colletotrichum

MODELE DE IMBOLNAVIRI i . .
Risc severitate nivel 2
e in 25 iulie 2024 si
In 26 iulie 2024 intre orele

Monilioza H;‘w"':‘;
4.005i17.00 no - (-

0021 27TBC - IGIBERRY - iMetos 3.3 - Ultimile date: 2024-10-04 19:00:01

B 22/07/202419:00 @ 0410/20241300

Il |

24l 280wl 2B Ml 3000wl 1 Awg  3Aug S Awp T.Aug SAwg Tl Aug 13 Aug 15 Aup 1T.Aug 19 Aup 21.Aug 23 Aup 25 Aug 27.Aup 20 Aug 3.Aup 2. S5ep 4.53sp 6.5ep B Sep 10.5sp 12.5ep 14.5ep 16.5ep 18.5sp 20.5ep 22.5sp 24.5ep 20.5sp 28.5ep 30.5ep 2.0ct 4.0t
0021278C

0021ZTBC

w

nfedion Severity
ra

IS

Spray within next

24wl 26l 23 il 30, TAug  3Awg 5Aug T.Aug SAup 1M Awg 13.Aug 15.Aup 17.Aug 19.Aup 21.Aug 23 Aug 25.Aug 327.Aup 20.Aug 3.Aup 2. 5ep 4.8sp 6.5ep 8. 3sp 10.5sp 12.5ep 14.3=p 15.5ep 18.5sp 20.5ep 22.Ssp 24.Sep 20.5sp 28.5ep 30.5ep 2.0ct 4. Oct
0021278C

=
=g - I
24l 25wl 2B Ml 300l 1Aug 3 Aug S Aug T Aug S Aug 1. Aug 13 Aug 15 4ug 1T.Aug 18 Awg 21 Auwg 23 Aug 25 Aug 27 Aug 20 Aug 31 Aug 2. Ssp 4. S5ep B.5ep 8.5sp 10.5ep 12.5ep 14.5ep 16.5ep 18.5ep 20.Sep 22.5ep 24 Sep 26.5ep 28.5ep 3. Sep 2 Oct 4. Oct

[un] s=oLgay, ey

HC Airtermperature

-8 HC Temparabura ssrulul [*C) @ Uméditatea ps frunzd [min]




o = FACULTATEA DE Risc severitate nivel 2 |V|0nI|I02a .
7 S HORTICULTURA in 25 iulie 2024 si Cancer bacterian
s (I : In 26 iulie 2024 intre orele )
' BUCURESTI 40051 17.00 Phomopsis
Putregaiul cenusiu
Antracnoza Risc 100%

CO”etOtriChum 12.09.2024

Disease models for blueberry

Risc 100% Risc 67%
MODELE DE iMBOLNAVIRI 26.07.2024 26.09.202

0021 27TBC - IGIBERRY - iMetos 3.3 - Ultimile date: 2024-10-04 19:00:01 4

Afine

Putregaiul cenugiu

B 22/07/202419:00 B 041020241300 = |

002127TBC
100

Fisc de Putregaiul cenusiu

10.5ep 12.5ep 14.5=p 18.5ep 18.5ep 20.5ep 22 5ep 24.5=p 29.5ep 28.5=p 30.8ep 2. 0ot 4 0ot

e e T T e LT

24l 26,00l 2Bl 300 0ul 1.Aug 3Aup S Aug 7T.Aup S Aug 11.Aug 13 Aug 15 Auwg 17.Aug 19.Aug 21.Aug 23 Aug 25 Aug 27.Aug 29 Aug 31.Aup 2.5sp 4.5sp G6.5sp 8. Ssp
-# HC Temparatura ssrulul [*C] -m- HC Umidifats reistivd aer [3]

Z24.lul 2. lul 2Bl 3wl 1 Awg 3 Aug S Aug T.Aug S Aug 1fAug 13 Aug 15.Awg 17.Awg 19.Awg 21 Aug 23 Aug 25.Aug 27 Awg 29.Aup 3 Aup 2.5sp 4.8sp G.5sp B.Sep

D0Z12TEC

o

HEC Airtermperature
Aupruny sieled o H

5
=0

°oE 3
[

10.5ep 12.Sep 14.5=p 19.5ep 18.5sp 20.5ep 22.Sep 24. 5ep 26.5ep 28.5=p 30.5sp 2. 0ct 4 Oct

0021278C
1440

||‘|.|. TN BT R N .1_‘II| TN

2200 2400 260w 280wl 300 LAug 3Aug SAug T.Aug Q.Aug 11.Aug 13.Aug 15.Aug 17.Aug 10.Aug 21.Aug 23.Aug 25.Aug 27.Aug 20.Aug 3.Aug 2.5sp 4.Sep O6.Sep B.Sep 10.Sep 12.Sep 14.Sep 16.Sesp 18.Sep 20.Sep 22 Sep 24.5ep 206.Sep 28.Sep 20.Sep 2.0ct  4.Oct
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Digital dendrometers fertirrigation
balance with BBCH and plant growth

dynamic and water stress

Dendrometers

21:01 ®

=  Weather

DIGIBERRY Vv

Diameter 1

Sun  Sun Mon Mon Tue Tue Wed Wed Thu Thu Fri
10:00 21:00 09:00 21:00 09:00 21:00 08:00 20:00 08:00 20:00 08:00

4253.00 ym

Diameter 2

1,480
1470
1,460
1,450
1,440
1430

Sun  Sun Mon Mon Tue Tue Wed Wed Thu Thu Fri
10:00 21:00 09:00 21:00 09:00 21:00 08:00 20:00 08:00 20:00 08:00

1450.00 ym

Profiles




FACULTATEA DE

/ 5 HORTICULTURA

BUCURESTI
Phenology

cameras

- v
|




By’ | FACULTATEA DE

HORTICULTURA ADER 6.1.3 / 2023
BUCURESTI

J

1948 - 2023

Diseminare

- Pagina web proiect> htips://digi.oneberry.ro/
- canal youtube,

- pagina Facebook proiect n '@' Y
oulube
Instagram u

- Pagina Instagram proiect



https://digi.oneberry.ro/

» Thank you for
your attention

w




