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UsziRanuduanveamaluladuinnssudiudn nrsudn wudlduludagiu
fulediinaznisinunssaaie: vassumeagily
1na Dr. Koichi Fukada President,
Institute of Japan Agriculture Support Co. Ltd. Japan

+ The number of farmers is 975,100 in 2022 g’
« Average farm field is 3.1ha in Japan, §
30.2ha in Hokkaido in 2020. -

« Average age of farmers is 68 years old in 2022.

+ Vegetable production is second to livestock
production

. Gross agricultural output  Agricultural Income

uaunwasnsvesUsemaguu Tl 2022 eg#l 975,100 $18 NulnzUgnlneiafivedi 3.1
wnas fuiwzdgnlusenlnlalud 2020 eg#l 30.2 wenms engaisvenuninslul 2022
g7 68 U msndndnidusuiui 2 sesanuednd

hydroponics

- Dawn of Smart Agriculture, From 1990, hydroponics have
been introduced in many parts of Japan

Source: taken by Fukuda

Hydroponic cultivation of leafy veg
st 1990 Wusiuan msugnitwwuulelasludndlasumaihuldlunaneiuiivesdiiu

- After the Great East Japan Earthquake(2011), many
plant factories were built in the Tohoku region, but they
were expensive and difficult to maintain.

Source: Plant Factory &
Agribusiness Online

waannunuAulmasslugmes Tusenvesdiu (2011) lssnundaitwnarsuidlagnasnady
Tugiinalnlen wilssmwaifinmunawaziisesnwen



Environmental control of tomatoes and utilization of data

- Tochigi Prefecture “Sun Farm Oyama Co., Ltd. “ - - -
Integrated environment control (“Maximizer”(Priva)
introduced in 2012, “Hyogo next farm” built in 2014

Hyogo next farm 4 ha
source: agri.mynavi
Sun Farm Oyama source: agrimynavi

Hyogo next farm

n13AuANdsIndeuvezilanakaznsldveya MiAnduludawialngd “Sun Farm
Oyama Co., Ltd.” fin15A2UANAIMING0URUUYTUINTT “Maximizer” (Priva) Waslud
2012 sieudy “Hyogo next farm” fad1avulul 2014

Field Servers

+ Around 2013, field servers that automatically
measure solar radiation, temperature, humidity, etc.
were developed and introduced, but they are not widely
used.

Source: Project Design Online ¢ . K " 1,

'
o &

Uszanaul 2013 dimsiawuazidugsnnesaaauinninidatseniing gumgll anuiuy
Tnggnludifunld usilidlasinnsldiuegaunsvane

Environmental monitoring system

- Shibuya Farm, Fujisawa City, Kanagawa Prefecture:
Introduced monitoring system(Midori Cloud) in 2015.

Taken by Fukuda

JPUURTINERUAMIAGRN : vsudyen WewRenig Swdannnnviissuunsnasuunld
(Midori Cloud) Tud 2015



Use of robots in mini-tomato cultivation

+ Minoru Farm, Tokushima Prefecture: Introduced
pesticide spraying and transport robots as part of the
2020 Smart Agriculture Demonstration project

Taken by Fukuda

msliueudlunsingUgnuzliomaiugian : vsudlug dwinlnaTuy tiauerueuddn
wugnguuawasvudaduduniweddasinisandanunsdaaiosd 2020

- Utsunomiya City, Tochigi Prefecture
Demonstration of AI pesticide spraying robot in 2021

Vuguiniugguias Al dmsunisinzugniad : dissgdluley Ymialnad lasinnsade
Vugudviugnguias Al Tut 2021

Harvesting Robot for Cucumber & green pepper

- Automatic harvesting robots are being developed by
Ehime University and a venture company in Miyazaki
Prefecture.

Source: Ehime university and web magazine e

viugudAuRg N warnindes : vusudiiuieduludiidilasunsiamloe
wningndelediuy warusemsmyuluimindiensi



Example of Generative AI Application in Agriculture
(Super Farmer Tomi-san)

consuk wih agricuftural
promotion dwisons of
agricubural cooperawes
(JA) and other local
agreubural organizations
in Yokohama Ciy. They
have in.depth knowiedge
of focal agricuiture and
can provide information
and support regarding
staring a new famming
venture.

Next, you'l need to

(2] 1. Excesswe Waterng

One possble cause of
lowe leaf witherng &
overwaering. While
tomatoes require adequate
moisture, excessively wet
ol can reduce oot activty
and lead 10 kower leaf
wihering. Reevakusie the
timing and amourt of
waterng

2. Nutriert Deficiency or
Excess: Lower leaf
wihering can also resuk
from rusnien: defioences o

excesses. Tomatoes.
paicubsrly require nutrionts
e nerogen “

=E+@8 %

m
+
0]
]
©

feogen1sUszandld Al @eaisassAlneninssy (@nuennunsns Wiig)

AI Pest and Disease Diagnosis (laymee)

Tomato Brown Ring Virus
Dhsaase (o, puoors et soct
nName
Scientific Comesou cassicols
name:  PUR/ERERM

==
T

y-raamvEny s

QQ' Al diagnosis
. h
)

C

nyitadelsauasuiadngiivineg Al

Smart machines made by farmers and
easy using smart technology

Handy nitrate nitrogen meter
Hand made weeder by a farmer e

ASR9INSOIRSuEINARlaenuRsNsuasltmaluladdansuragreineney

Visualiza of compost product
which was not possible before

Temperature
Medsture content

Monitoring for compost production

mswandensin



Satellite Image Service

+ Using the Normalized Difference Vegetation Index (NDVI), we
check for fields with delayed growth. We also provide disease and
pest prevention alerts specifically for rice cultivation and other crops.

o e A | i’ ¥ Target Crop
( ¥ N V & Rice Cultivation
Stages of Rice:

- e e - -
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Widespread Adoption of Smart Agriculture

+ With the aim of reducing labor, automatic steering tractors
have rapidly gained popularity.

nsdnunIIRsuzunldiuegunsna1enIgnsmaneiieann1sliussnu saunsnines

LY

WuLaednluTRsslssuaulioued195Inse

What we should learn from history of Japan?
Are similar things happening in your country?

Les

Market high-cost Not survive without securing
oriented Innovative markets

Technologies like

plant factories
Subsidy-  Smart agriculture ~ Farms overly dependent on
dependent subsidies are not sustainable
Producers' Smart agriculture  Designing the future plan
opinions  on open field based on situations of farm

vegetables fields & producers’ opinions

a o a % wa s P —— | | P 1
dasasiBsuianlseiimansvesUssmagUude n1sinwasliansnegsenlaninlaid
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1a# Dr. Tri Wahyu Cahyono, Planning Bareau
Ministry of Agriculture Indonesia

|I| Production of Main Commodities in the Horticulture Sector 2018-2023 (tons)
e

Garlic @ Large chili pepper

Shallot

Garke production in 2022 « 30,582 k0s

\ Shallot production in 2022 « 1.9

;/ Cayenne pepper m

NSHARAUAMANTUAIANIINYAT LA MENWAY NTETIBL waENINANENUGHI

| 2 |\o2lrios, HORTICULTURE PROGRAMS
ing Availability,
Economic Reallnce Coranpton. \ o1 PROGRAM 01
Sy gl / Quality Food Availability,
/ Access and Consumption
- Program
Development of vegetabl dicinal plants, fruit and
l"c'::'f"g_"wt‘d ";‘w floriculture for the stability of the supply of strategic
ST e commodities; supported by the provision of seeds,
Rdustisization controlling pests and mitigating the impacts of climate
change.
Strategies:
A Fruits,
Vi les, Medicinal Plants and Floriculture) PROGRAM 02
B. 'ostharvest (=3 02
Infr and Horticultural P ing Value Added and Industrial
Assistance) Competitiveness Program
C. Modernization of Horticulture through the Increase the added value of horticultural products, increase
development of an |“f°'m°_" System for market access, guarantee product quality with a model of
Horticulture development activities lempowering horticultural MSME:

nagns : 1. MaauvgUiunuasnssy wald dn Avayulng wagldaen) 2. mavlaves
FAMAIVUIANANUALVUIALDUAUNBATNTTH (Iﬂida%'wﬁugﬂwé’qmslﬁuLﬁ"muasmm
HgmienunuUTguivaIl) 3. msuiuusimsineasnssiliivadenunsiaussuy
asaumAitoRnssINITRLMUAYATNIIY

Number and P ge of Individual Agricultural Holders by Age Group
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N e Py el i
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MECHANIZATION TECHNOLOGY FORHORTICULTURE.
SEED SEPARATOR

SEED DRYER SOIL DESTROYER SOIL MIXER SEED SOWER

>~

SMART GREEN HOUSE

a A o - 4 o < o & & o :
WAlLLABIATIININALTENMINYAT : LATRIAALENIUER LATBIBUANAINNTUNER LATRIRY
A psemaNAu wewiuwan wnsesUgndundwuuiiudind (denmedadslunuviean)
lsueudanieriiaruauanzwindeuniglulsulounagldsvuunsiidas e dnluda

= a = = 2 = < v
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HORTICULTURE VILLAGE (KAMPUNG HORTI)

One Village One Variety

A land area of 5 ha or 10 ha
is an accumulation of partial
adjacent land that is

connected in 1 village area

mjtufivany Suuaiuiivazaudie 5 vie 10 lenan$ f3gualinnudiomiedumie
Wy wdaug Jedunid msnuaudngiiv Asduisanuazainudanisifuiiones
Tassadaitugu 1ud nssusessdndas snsaruazmnlumadndaiuu Guidegsia
ve3Uszr) n1sldia3eddng nsvauseniu waznisnatailenauaueIAINFBINTS
wanfusianuazuUssUluUseima SsazteliAnmsfamndusine isnsdseonnansiosi
yanslaYes Maunsvisaiisndanens Waudamisvumnanauazsungeusuiivaiu



ﬂDEVELOPMENT OF SHALLOT VILLAGES (KAMPUNG) 2021-2022 ﬁ“
L 3 ;
((4!827/ha))

By DA
MRV TUNEASNSIRARVIENLAS T1U3U 443 U Nufign 4.827 wanms

EDEVELOPMENT OF VARIOUS CHILI VILLAGES (KAMPUNG) 2021-2022 J@u
57
v 1060]H:

MR TUNEASNSIRARNSN F11U 653 gty fiuiugn 10.060 Lanans

EDEVELOPMENT OF GARLIC VILLAGES (KAMPUNG) 2021-2022 ﬁ"‘

Myt unensNSIRARNTEIALY 911 133 mjtu Wuiugn 2.353 Lenans

=

DEVELOPMENT OF ONION VILLAGE (KAMPUNG) 2022 ]
; S ATOTAL KAMRUNG 3)(15 Ha)
s \ N -
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WUUTARLNDUTUUTINAREALBLAMATNLAZAAAUNUATITANLTUY
1na Dr. Koichi Fukada President,
Institute of Japan Agriculture Support Co. Ltd. Japan

Labor-saving
- Aging Population and Decrease in
Farm Labor— consolidation of
agricultural land
+ Labor-saving and Efficiency

Securing Income

* Declining Unit Prices — Manage- e
ment through Data Utilization and Automation
- Achieving High Quality and High Yield

Changes in the Environment

* Advancement of Generative AI, Satellite Imagery Services,
and Decarbonization Technologies — Exploring Practical

Implementation in the Field
+ Shift in the Stages of Smart Agriculture Utilization o

Ausnduveanunssansey
1. MSUTENIALTIU

* Usgnsgeonguarn1sanasvedssnuluhin— MITNTIRUNEAT

* MsUsEndaLTIULazUTEANS AW
2. Msasenele

* iseviefianas — dansiunislideyauazszuusalusia

* MTUTTANUNMUATNANGRES
3, mawdsuuladludwindon

* SR Al LT9@519a55A USN1sAatenisuuaswalulagnisanaisuey — a1
#1570 maihluldassluniaauu

* mswasuuladuduneumsliinunssanses

Small group activities in the field
for introducing new sweet potato Support for selling sweet
varieties potato to make farmers know
the needs of consumers

SEUUaTUAYUAINTIUANETUNTINYAT



Given by JA Sagami

atluayuNsIRIIMUIgY

Satellite Image Service

+ In Hokkaido, xarvio® FIELD MANAGER is utilized for rice, wheat,
sweet potato, as well as other crops. using satellite images and Al
analysis, it is initiated by JA Zennoh

Taken by Fukuda Source: Homepage of BASF SE

USNNSANENERIL e
* lugenlnla xarvio® FIELD MANAGER gnuanldiutig 41iand fiume uagiivnadue
Tagldnmaneaifeuwaznsitasiedt Al §95158lag JA Zennoh



High-yield tomato cultivation

+ Sun Farm Oyama grows tomatoes on approximately 1 ha.
High wire induction system with high eaves was introduced
to soil cultivation to achieve a yield of approximately 40t
per 1 ha

Sun Farm Oyama
3 houses01a

Given by Mr. Oyama

msUgnuzilewmenanings
* Sun Farm Oyama Ugnugiiamauuiuiuseanas 1 lenms ssuumienhaingeanion
eagalasunmsthuildlunmsugnuufuiielilinandnuszann 40 dusie 1 1anens

AI nutrient irrigation system

- Al estimates and irrigates nutrient solution based on
data such as solar radiation and soil moisture contents.
- Stable and high-quality strawberry production is
realized. /&

SRR |/

Taken by Fukuda
isw‘uaﬂssmumsmmiﬁw Al

* Al Ussdluuagvausznuansemnsingandedeya wu Sedaeiinduazanuiuluiu
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1a# Dr. Tri Wahyu Cahyono, Planning Bareau
Ministry of Agriculture Indonesia

2 ' Individual Agricultural Holding by The
Classification of Agricultural Land Area Utilized
and Famer Education Level

o Farmer Education Level, 2020

<

& Aa Py o g A o v ¢
NstieATeInRuaN1sINYATVBIYARALAENTIRUNUSTIANUTNYASN S SUTlEUSE Lo vl
kazsEAUNSANYIYLNEYRSNSBUlATTE WUINYRSNSEILLNINTBATRINANYINAY toenin

WA 1 189135 (21.68%) wazdIulInauUNSANYSERUTUUSERNANY (37%)

A
\\\\\\:{\\\\\\\\\\\

T L\ \\\\ . ~
7/ g e\ \M\W}
72 ” - N N
,a,& Fatd : VEGETABLE BASED AGROINDUSTRIAL AREA

TEMANGGUNG - WONOSOBO
Development of large-scale Integrated
Agricultural Areas with an intensification »
model based on farmer corporations, with the 68 9, 6
main commodities being chilies, shallots, garlic Hectars
and potatoes. (Source: Horticulture Department)

)

" P 0 -
WUTIRAMNTTUNYATH AN

222,

Ugnituiin fe wnsune - 1lulelu Felnswamnivuiin

meusmms‘ummimaj51”3&JEUqumi&mizﬁuﬁﬁqmméumwmsﬂs Toediduaudnaonsn
P o & & A o = ¢

NBULAY NTELNLULATUUNT wuwiﬂasauﬂqﬂwsuwﬂm 689.6 L@NNT




3 'SMART FARMING

Several Smart Farming development locations:
1). Malang (Shallots); 2) Cianjur (Chili) 3) Sleman (Chili) and 4) West Bandung (Leaf Vegetables)
Source: Horticulture department

FARMERS USE DRONES TO SPRAY
FERTILIZER AND PESTICIDES
Spray time: 15-30 minute per ha
Rental price: Rp100.000 ($6.21) = Rp1.500.000 ($93)

Saving time : 2.5 hour (6x faster)
Saving cost : 50-70%

Indramayu, West Java

Source: idntimes.com, solopos.com, and detik.com

nensnsldlasudanudouazensiuuag sseglian@anu : 15-30 wiiisalanas
37N : 100,000 3iU8Y (6.21 vaa$) - 1,500,000 3:U8% (93 Agaans)
Uszndavian : 2.5 9alus (590 6 191) Ussudaduyu - 50-70%

ﬂ Sustainable Food Yard (P2L)

1. Fulfilling family consumption

Component: ' 2.Implement circular farming
bt 5',?,7' et & 30rganic
= 4Increase household income

Sustainable Food Yard/F gan Pangan Lestari (P2L)
P2L can be used as a "social safety net program" for households
and ¢ ity groups by cul ing their yards/surrounding
land sustainably, as a source of family food and nutritional

needs as well as increasing family income.
o I
o

AUDIMNITNGITUY : MEUAUBINITUSINATDIATOUATY ANTUNTINYATLUUMLWIEY Wil
NEATBUNTY waziiuselansusou
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1a# Dr. Tri Wahyu Cahyono, Planning Bareau,

Ministry of Agriculture Indonesia

Distribution of Young Farmers in Indonesia

Distribution of young farmers aged 19-39 years in Indonesia

=

W Tt ol . g
[ ¢

~—

N Petand Ml Uras 1939 o

f

» 81% (13.2 million)
of farmers who use
technology and only
19% (3.5 million) do
not use technology.
14.9 million young

o male farmers and

1.8 million young
female farmers

4

:

WnunsnNsTevar 81 (13.2 auaw) Tnalulad wasdiiivslosas 19 (3.5 a1uau) Wil
ladlfinalulad inwasnsyeegies 14.9 Aupuiasinunsnsvgietgtos 1.8 duau

2 DEVELOPMENT OF MODERN AGRICULTURE THROUGH
STRENGTHENING YOUNG FARMERS AND DIGITALIZATION

v .
v Vi & al —
Y )i L X ] ﬁ‘ ﬁ "
M | -y
L o
-8 N4
STRENGTHENING MILLENNIAL
MODERN AGRICULTURE FARMERS AND DIGITALIZATION

# Smart Farming SUPPORTS MODERN AGRICULTURE

“ DevelopmentScreen House
development for off-season
productions

" Food estate development

* Development of farmer
corporations and startups

" Agricultural digitalization

“ Empowering millennial
farmers

= Growing and empowering
millennial farmers

< Millennial Startup Empowerment

= Increasing millennial capacity in
digitalization
<>

innovation interventions (loT, robot
construction, etc.)

“Future agricultural
development will
increasingly rely on young
farmers using digital
technology, especially as a
strategy to strengthen
production and distribution”

“manawnsinensiusuianssisnneasnssulninldmalulagfidviauniu laeane
agnBdlugiugnagnslumtasuasindnuaznsdnd g ”

3

Information System for Planting Planning

+ Climate information system

(water balance, production,
fertilization, planting patterns,
irrigation infrastructure,
recommendations for starting
planting) with a very easy
interface for users to
understand.

* SIAP TANAM also provides

information on the risk of
reduced productivity due to
pests and the impact of climate
change, as well as production
optimization.

s

FLUUMSTAUNAINDNITINUNUNTNNURN (Aunavesl nsedn n1sldde suuuunsugn

lassasneiiuguinualseniu muugdilumstugn)



4 YOUNG FARMERS' ENTREPRENEURSHIP DEVELOPMENT

1. Learning Center <iw
2. Agribusiness Consultation Center ——

BUSSINESS DEVELOPMENT
SERVICE PROVIDER [BDSPI

LMS SUPPORT FOR YOUNG FARMERS
[hi] ’tg::‘ a3 :_; Porticpont
TRAINER | LEARNING PROCESS

N
|- TmeoiTramng  « Guideg the Trinng
+  Training pattern Precess

I *  Nonitoring sed

|+ ldestify Traiing Needs  Evalustion

. *_Certificate A
" comperatonstnd mmart agicuiure ACCESS KUR
* Mapping of Food and Agricultural

(TANI AKUR)
Indonrs Arem

MILLENNIAL
FARMERS

4
% e 7iy v E X MODEL OF YOUTH
t-f;—% T : AGROENTREPRENEURSHIP TO
g - - mwmﬂ‘@ﬁ"!wm
o jow AND EVEL( ENT IN
INDONESIA
3 EPTILY

RIZAL FAHREZA

INDONESIA YOUNG AGRIPRENEURS

ASEAN YOUTH SOCIAL ENTERPRENEURS.
& FOUNDER EPTILU AGRO EDU TOURISM

msimwusznounsgulnl Widuiuwuuvesiusznounisinuasienivuiieduaiunis
Huinunsnsuaznsimunvuuludulaiide

4

Farm Management 3 EPTILU & » Harvest 3 EPTiLY & Market Linkage & Traceabiity 3 8PTAY
<,
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1na Dr. Koichi Fukada President,
Institute of Japan Agriculture Support Co. Ltd. Japan

Sales amount:
Over 30million yen

30,000—40,000 farms
100.0 % 85.7
80.0
60.0
Y Farms number: M2 g,
200 1.65—1.04million farms 10.5 l
o ——————30mil. yen
40:0 19.7 s
-60.0 -43.5 -45.7 =300 o
o 3 3 ® @ 500million
0yen ‘,é'&, hﬁ)@“ & & &S p & («f‘ o
& & ¢
Sales amount M R N A /V
Source: Census of Sales amount:

Agriculture and Forestry over 500million yen 1,328 farms(2022)
10 years trend of farm size in Japan

Page 3
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Smart agriculture and securing successors

- In Sabae City, Fukui Prefecture
Labor saving with GPS rice transplanter, automatic
driving tractor and combine, drone, automatic water
management system in 2019 smart agriculture
demonstration project

Pics Taken
by Fukuda

Innssaaleruarnmsinwdunen ludeswuies Swmianng

Usgndausanuieinieslgndn GPS saunsninestuinfioudnludfvassaineatn lasu ssuu
Famaihdaluiflulasinsandainunsdaniesl 2019



Installation of RTK (Real Time Kinematic) base station

- From March 2021 just before the end of the 2019
Smart Agriculture Demonstration Project in Sabae City,
Fukui Prefecture, covering the entire prefecture
Established 5 RTK base stations (NOSAI Fukui)

o
OMREARE> 7
ONSNEH BREN

Taken by Fukuda

N5AnREN1IIU RTK (Real Time Kinematic) faus

falafouliunAy 2021 neudud 2019
TAssNsasanunsoaaseeludleswnuiey Sauinnnd 999931

09N ATeUARUNIIMIA Iafan1tigiu
RTK $713u 5 una

Automatic operation / variable fertilization

- Implemented variable fertilization with an automatic
driving combine in the 2019 Smart Agriculture
Demonstration Project in Sabae City, Fukui Prefecture

Taste (protein) yield map, rice / Taken by Fukuda
map, rice / wheat  wheat
Source: Kubota co.

nsvhausaluia / nslddewuundsiiu

* hszuuladenvuwdsiunldiusanestwuuduindeudnluld
Tulpsenisansanunsdansesd 2019 Milleswnuiey JinNnd

Drone sensing and pesticide spraying

1. Current status

- Agricultural chemical spraying needs about 10
min/ha, which means a great labor-saving effect.

2. Problems

- There is a crash, etc.

- RTK base station is required
for automatic operation

- It is difficult to analyze
sensing data

Taken by Fukuda
wwaldunsldinIasdnsuazssuudnluifluglu Fwinnd)

AMRTIITUMEIATULAL NISNULILUAY NTHUAITATININISINYRASARIlYIaUsEnN 10
iinaLenmns deigusendansanulaunn



Visualization from production to sales in lily cultivation

- Utsunomiya City, Tochigi Prefecture
Demonstration of sharing of environmental data in
the 2021 Smart Agriculture Demonstration Project

+ Utsunomiya City, Tochigi Prefecture
Demonstration of AI pesticide spraying robot in 2021

Given by
EMI-Lob

New shipping method with flower bud splitting
and sorting equipment

Flower bud splitter
Taken by Fukuda

Given by Suzunari co. o519

nsldiasesialunisdnuennengy



Sweet potato transplanter & Drone sensing

- Sweet potato transplanter is introduced in the 2023
Smart Agriculture Demonstration Project
- Drone sensing for growth surveys and pest checks

Transplanter
Taken by Fukuda Taken by Fukuda Page 2¢

Sweet potato harvester & String winding machine

- Harvester of sweet potato & String winding machine
- Farmers are introducing mechanization from transplanting
to harvesting

All three pics taken by Fukuda

- ) & 2 & o 9
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Tomato harvesting robots

- Denso Corp. has begun selling robots that automatically
harvest mini-tomatoes in Europe

[Pt o datt

Automatic movement to the
tomatoes adjacent travel lane
Source: Denso global Source: Denso global Page 31
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Cabbage sorting equipment

- Cabbage AI sorting equipment developed by farmers
- Cabbage can be sorted by the physically handicapped
persons

Given by
Shinobinosato
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Use of inexpensive equipment

- Producers often install inexpensive equipment instead
of mechanical transporters as well as power heat-
resistant suits

Taken by Fukuda Taken by Fukuda
wnensnsiinazfnagunsaisialiung unwesesdnsnanisinens salufisgaduanuseuluih

Items Features

Type of
farming
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Ms. Hsuan-Ju Tsai
Agricultural Technology Translation Center,
Taiwan Agriculture Research Institute,
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Ministry of Agriculture

Taiwan Agricultural Research Institute

Crop Science Division

Crop Genetic Resources and Biotechnology Division

Agricultural Chemistry Division

Applied Zoology Division

Plant Pathology Division

Agricultural Engineering Division

Agricultural Technology Translation Center

Agricultural Development and Service Conter
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Digital Twins in greenhouse

« Digital Twin concept
A Digital Twin is a digital equivalent of a real-life object of which it
mirrors its behavior and states over its lifetime in a virtual space.
« Using Digital Twins as a central means for farm management enables
the decoupling of physical flows from its planning and control.
Experience (Ariesen-Verschuur et. al,2022)

of

farmers

Environmental

control
suggestion

Environmental
and

equipment Operate by experienced farmer vs. Computer automatic control

status data
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Problems of greenhouse farmers face:--

» management of lots equipment

« Digital operations

+ Higher skill for cultivation to get better yield and quality
* More income to meet the input
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Different levels of greenhouse

Simple greenhouse (Taoyuan)

+ Covered from rain
+ With no environmental control system

_ * Low cost —

Different levels of greenhouse
Mid-level greenhouse (TARI)
3 . '~ b

o)

3

+ Steel Structure Greenhouse

+ Semi-closed

« With environmental control system
* Medium price

Different levels of greenhouse

+ Venlo Greenhouse. Clad with glass, closed environment.
+ With environmental control system
+ High price
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Greenhouse cultivation i in Taiwan
* Greenhouse area

Less than one hectare/farmer
* Type of greenhouse

Simple greenhouse(~70%)

Mid-level greenhouse(~30%)
* Type of cultivation

Soil culture(~90%)

Substrate culture(~10%)
* Type of irrigation

Pipeline irrigation (>50%)

Soil culture Substrate culture
(Peat moss, Coconut Fiber etc.)

I —
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« USELANURSBUNTEIN © 138UNTLANGTTUAT (~70%) L3DUNTLANTTAUNATT (~30%)

« Uszanveamainizdgn : mamzidedluiu (~90%) msiwmeideduanuan (~10%)
« US8In89n151ausenIy -« NSTaUIENULULYID (>50%)

Smart Greenhouse Solutions
loT-Based Environmental Monitoring and Control

* Optimize the micro-climate
Precise control over irrigation and fertilization

* Prevent disease outbreaks
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Greenhouse cultivation technique

* Guide of tomato cultivation during high temperature period

D2 ..:... Cool down by environmental system
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New Farmers Training Program

* Target industries with development potential, high technical threshold and
high demand for hardware equipment funds.

Attract young people into agriculture

Overcome barriers to entry to agriculture as a profession

A place for farmer education and training [V

0.02 hectare/ 3 rows for practice A

New Farmers Training Program

* On-site operation of melon cultivation from planting seedlings to marketing of products
« Advise by experienced farmer
I | }
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Sumsumsdandsniaiuisadmiuinasegialuldniu ROC)
Usuugsdunsunsianvdemaifiuifies uazudsdemadwmiuinuasnsand
Dr. Chang-Lin Chen
Department of Horticulture, National Chung Hsing University
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Leafy Vegetable

Trimming

Grading/ weighting
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04  Grading/ weighting
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Head Vegetable

*Vacuum ccoing

7

"

Head lettuce- hand harvesting

»Maturity is based on head compactness. A compact head which can be
compressed with moderate hand pressure s considered ideal maturity. A
very loose head is immature and a very fiem or hard head is overmature.

»Heads that are immature and mature have much better flavor than
overmature heads and also have fewer postharvest problems.

»Hand harvesting
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01 2 Selection/ peeling [

~. 04 Washing 2
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Underground vegetables (1/3)

OGarlic and onion : drying and bending over of tops

OBamboo shoot and asparagus

nSTELLaTIIVEN | NSNS kazn1sinsavedduean | vueldwasuusliing

Underground vegetables (2/3)

OPotato : drying of foliage, setting of skins

OCassava and taro : drying of foliage begins

U : nswitsvadly
fudUsnaaaziiien ; MULSULARIDINTWI

67
Underground vegetables(roots, tubers, corms and bulbs) (3/3)

OCarrot : size, length of loot

ORadish : days from planting, size

OSweet potato : days from planting, size
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Garlic @)
Trimming

01 harvesting

N W o 4

02 g Trimming
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Broccoli

Harvest

i
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Head lettuce- hand harvesting

»Maturity is based on head compactness. A compact head which can be
compressed with moderate hand pressure is considered ideal maturity. A
very loose head is immature and a very firm or hard head is overmature.

»Heads that are immature and mature have much better flavor than
overmature heads and also have fewer postharvest problems.

»Hand harvesting
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Mini process @ "

Cutting/ chopping

Selection/ peeling Washing 2

04 Washing 2
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~. 04 Washing2
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msﬁﬂwmmuﬁ Tao-city Vegetable agricultural Production Cooperation
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miﬁﬂmamuﬁ Taoyuan District Agricultural Research and Extension Station (Ministry
of Agriculture)
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" sensuAanssungs (Group Discussion)
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