n South Korea

o/—

5

!

Farming



‘ Greenhouse History
‘ Current Status of P. Horticulture
‘ Smart Farm in Agriculture

‘ Conclusion
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History of Greenhouse in Kor

Smart Farm (Smart Agriculture)
* Protected Plant Farm (Greenhouse, ...)
« Animal Farm

* Open field farm

Protected Horticulture in Korea



orticulture in Kerea
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¢ The first description of a heated
R greenhouse is from the Sanga Yorok, a
s treatise on husbandry compiled by a royal

physician of the Joseon dynasty of Korea
during the 1450s, in its chapter on
cultivating vegetables during winter... .
The Annals of the Joseon Dynasty

, 'fi§a?ian_ confirm that greenhouse-like structures
V1= WA e SRS A ] A incorporating ondol were constructed to
/ NEDET 3 N provide heat for mandarin orange trees

= > T during the winter of 1438.

The concept of greenhouses also
appeared in the Netherlands and then
England in the 17th century, ...




Changes of greenhouses in Korea

Woo.

,Al

PVC

- —

-~ -t ¥
- WO,

« The First plastic greenhouse
+ Woed, bambeo, PVC (*34)




Changes of greenhouses in Korea

60 ] Total

§ 50 .

; g 40 1 n Heating

=} -

gs ¥

g < 20 .

O] 10 - 7.3
08 . s
1970 l,—v——‘—l 1980

SHE
Lt ﬁ s
nasy °~T2|x£'35—°=| 3"!37H4Ev}o|] ‘
. fH
ﬂ : ) & ¥ 'L 8 # "
: fg Iren pipe oftv film (“7.0)
iy
AT ik ia "B
R ¥ 5 3 =
st “é
e ﬁfﬁ‘
2 Hanniie
5F1C ﬁi

Pohang steel company

Petrochemical complex (Ulsan)

Iron pipe, soft film,
heat insulation, scale up (ﬁ@g‘} 6/65



Changes of greenhouses in Korea

00 g Tota 325 @6@52 , Stagnation
g B 40 -| gHeating %@i@
(2]
38 30 - 255 -
§< 20
5} 10 - 7.3
0.8 . s _
1970 1980 1990 2000 2005 2010

+ Modernizing / Automation, labor saving
+ Standard model for greenhouse (“90)
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Changes of greenhouses in Korea

60 ] Total
§ 50 .
;g 40 = .Heating
> —
gs %
g < 20 .
O] 10 - 7.3
0.8 . s _
1970 1980 2000 2005 2010 2016

@,Mn-l,h@;u:s.e, farm ming in Korea had developed very quickly
€ 19808. 0.4ha / farm

- Covering material : Plastic film 99% (structure : single-span 85%)
* Heating 34.6% / Information Equipment 30% / Hydroponic 3,355ha (6.5%)

("10~)
- Improving structure / Plant factory

*ICT

BT & GreenHouse = More advanced cultivation environment
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Cro Cultivation | Production T EPERE
P area(ha) | (1,000 ton) : i

Total vegetable
area 226,804 ha

Root 845 35 Radish

----------------------------------------------------------------------------------------------------------------------------------------------

Chinese cabbage,
lettuce, chives,

Total 55,217 2,414

Leaf 9,470 296 .
spinach, water
parsley.
Watermelon, :
: strawberry, tomato,
Fruit 38.623 1,904 green pepper, :
: vegetable paprika, cucumber, :
: oriental melon,
squash, melon
Condiment 2,846 72 Green onion, garlic
Others 2153 61 Cauliflower, red

cabbage
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China
Korea
Spain
Japan
Turkey
Italy
Mexico
Netherland

France

United States

2,760,000
22,418
52,170
43,000
33,151
26,500
11,759
10,370
9,620

8,425

* 762 ha (‘70)

Yang, 2011
MAFRA, 2017
EuroStat, 2005
RDA, 2019
TurkState, 2007
EuroStat, 2007
SAGARPA, 2010
EuroStat, 2007
EuroStat, 2005

US Census Hort Spec 2010
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Structure and technology of greenhouse

Advanced ICT equipment can not guarantee increased production and
income. Users must have an understanding of greenhouse structure,
materials, energy, environment, pest control, and cultivation techniques ...

SUSTHHA2H XHtjSupporting A| A&l

2422

&2l




Strueture
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« Plastic Film S TR,
O & (sheet Plastic, 0.075~0.2mm) : PE, EVA, PVC, PO ©
B & (Rigid Plastic, 0.1 ~ 0.25mm) : PET
BE M (piastic Sheet, 0.5~ 2mm) : FRP, FRA, PC, Acryl, MMA

o i . b '“..
HES DEX - 22T | «' l @ '1&

P i ol
20 2 (PE)
He B2 E j
g2l gyuA ReERRRER HDPE, LDPE, LLDPE OPP, CPP X - e HDPE
SRR} Of 2 38/6] & O} | Ef O] £ (EVA)
Eolvd
ha LLDPE LDPE HDPE
He 289 37 &3 2c
Hus E2ofead 7137, Heat Sealdd, $84 ¥ ABEY
(LDPE) Wed, g4 2oy OlotE ®Y, MU

HARE B - g?n?;;z;;“w o MEEF, Ay 1 H
G-LOFR) 212 M0] C}4 @Ol PVC (POIy Vlnyl Chlorlde)

SRt e, ued, 24 25 ABEY, HEx

- WEY, URY, 24 %S PE (POIy Ethylene

F2L2WA (PP) Heat Seal 257} £} ABEY, IRy

U g5, M2 Uy

= 1‘“:;: o HEE B, Hot Tackd, UBAA, AFEY, HAXA EVA (Ethylene V| nyl Acetate)

Ui Pin-hole’d, Ligty 2
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Covering Area (ha)

40,000

30,000

20,000

10,000

=
Jig
=

e
©
|
w9
N©
[ —
(o)
n
wn

2004 2006 2008 2010 2012 2014 2016
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=
Ui

= UV-A->

<

Isible Ray(Red, Blue)

B. &8 2E
» |ess different temperature
= Equal light under structure

C. 82 28
* |nsulation enhancement
» Decrease of heating load

3018 2E 3T X 2k I8

15/65



Greenhouse structure

E ]

Arch) type

« Taller, stronger (suitable for each crop), better environment than the old model.
« 30~40% higher yield than the old model, 90% level of glasshouse yield.
» Construction cost: 2/3 level of glasshouse

16/65



Environment Control

Temp., Humidity. CO,, Light, Irrigation, ..
/CO2 AlHID]  /A3H  /LHT| ..

v
0
rid
0
I
02
S
:E =
>
=

What for ?
- For optimum plant growth & Improving crop yield

(D Temperature |

@ Light - IR

® Humidity g

@ CO, +r

® Nutrient Fertilizing |

(® Pest Control BT
.

Eartilizar



Temp., Humidity, Light, CO,, Irrigation, .. :

‘ ST s ; ;
@ Aluminum screen

Natural ventilation for shading

Eoerced ventilation
Natural ventilation
+ 60% shading

Paint spray
for shading

» Temperature drop: 6~7°C

* Humidification

* Low installation and
operation cost




I_I'I1

=N

= Artificial lighting

- Lighting

— Long-day treatment

— Low illumination, night break

- Supplementary lighting

— Accelerating photo-synthesis
= CO, enrichment

-

- Fruit vegetables — paprika
- 1,000ppm — high yield
(20-30%)



= Automatic irrigation

- Timer : 1-2L/plant/day, 4-12times
- Solar radiation sensor

- Lysimeter ‘
- Moisture sensor (Tensiometer, FDR, TDR |

20/65



More Crops

with Lesswg

3 .. . - .
Drip Mrsrigation = ¢ :
Sigflificant sgVings iNWAEXEr usage

r




- Definition : The method of growing plants without solil, using mineral
nutrient solutions in a water solvent.
- Medium : Perlite, rockwool, clay pellets, peat moss, or vermiculite,

etc.
Advantages

- Growth Is fast

- Better for the environment (less water)
- Make better use of space and location
- Saving labor and time

Disadvantages
- Experience and technical knowledge

Temato grown on coir substrate

- Initial installation cost in hydroponics

22/65



Total hydroponics area (ha)

3,500 35510 0,60
==O==Total hydroponics area /CE
3’000_ «+ ¢+ Hydroponics area per farm 2811 - 0.55 5
0.49 015l S
2,500- al 00 8
- 0.45 ©
_ o
2,000 -
- 040 O
1,500, ., ..t @©
03 et - 035 9
1,000- ] <
563 0.30 =
@)
500 1 - 025 5
>
0 T | T T T T T T T T | T T | I | 0.20 =

1998 2002 2010 2014 2018
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Hydrepenics

= Closed hydroponics in Korean style

- Crop : Paprika
- Development of nutrient solution compositions with growth stages
- Water and fertilizer consumption decreased by 20-40%(7.7 million/ha)

EC and pH in the substrate
(Oct. 15 ~ Jan. 25)

—e—EC_Modified PBG —8—EC_Grodan
~#—EC_NIHHS-Rockwool —=—pH_Modified PBG - 1.0
—=—pH_Grodan —— pH_NIHHS-Rockwool

v > » 3 J o > O A " "3 >
Q\':’ ~°\1r ‘&\‘\» 'e) &'v ‘»‘\)~ o\‘\v .;‘\ &'& &'v &‘b ,;\9 6\ ~\\- »\'V

Date(2014-2015)

Closed hydropoenics system Change of EC and pH in the substrate on

Penetration rate
: Netherland 95%, Korea 5%
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Cultivation area
of major crops

grown in greenhouses
(ha)

Pro(‘t’:rf)“on 413,735 | 206,226 | 355107 | 186,232 | 293,476
4.2 3.6 6.1 4.1 7.8

Yield
(ton/10a)

2017

25/65



43

324

224

11.7
9.5

42

2000 2004 2008 2012 2016 2017

2000 2004 2008 2012 2016 2017
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Kg /1000 m?

Smart Farm
28.2 ton

: Long-term Cultivation
20 ; A

o/

: Lead Farm

15 19.5 ton
10 Plastic house Cultivation _ﬁ‘
6.5 ton '

Open Field Cultlvatlon o : 4 A
gt W “ 9 :
. 4.2 ton L £
1990 2000 2010 2020

Year

27165
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Why Smart Farm?

Farms that make use of digital applications to establish and maintain the
optimal growth environment

Improving Productivity

Optimal growth environment — Inputs - Labor Force l Productivity I (40% 1 /1person)

Precision - automatic

Collect environment - Optimize the growth
growth information environment control

* Analysis Big Data
* Growth management S/W

* CO2, nutrients control
» Air Conditioner, Opening and
closing windows

»

* Temperature, humidity, CO,
» Growth rate

»

T
Smart farm (unit : %)
40.4 -
mployment
279 labor cost Pest-Disease
productivity/ per person 537
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Annually stable production at controlled state-of-the-art facilities

!

Meets buyer's demand (Safety, uniformity, year round supply)

l

Increasing Export (fresh products, etc.)

- Expand production jobs
(Smart farm executives, professional growers, etc.)
- Create related industry jobs (system developers, consultants, etc.)

Gyeongbuk Smart Farm
Employed 28 regqular workers and 24 local residents
in a 5ha smart farm

30/65



Why Smart Farm?

Best Case : Udeumji farm Attracted private investment

=1 ! ,
HIL5tRA otmol | "‘ /
2555380 ‘
e 2} X8 Of2T,
3ek Rt
U QUHEAR| BSAIY

v P -
1 qojztmgsan Y
| el SSEANS
22 & Azl MalEr

I

e e E—
|

First Smart farm

Fund raising
5M US$

23.5kg/m?

Stock Live Updates

A TN

General
Farm

0| 01l BZ0f mok= =
S ABX ST QYRS

A3 XS 35

£ oM SAj0| HEEA IS (CT)E Y3 2 xS0
g 7180 82 81248 9Al-Helsie 5

By E""‘?’ - 24 o ZR|77t 2-SE A2 E Dot A Ko =210
, LHD‘ d- 7| 71S, Y2 i SO 8-S H| X3t
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Policy Direction

Policy Beneficiaries Contents
Existing The distribution of farm units
Farmer — Scaling and consolidation

* Unveils domestic and overseas markets based on a
large and stable supply system.

Young Farmer A new Start-up program for Young Farmers
Creating a Smart Farm (rental)

Establishment of funding, farmland, and business
rehabilitation support system

Related Industry Establishment of Smart Farm Complex
* Innovates technology, creates new markets
through joint R&D of agricultural, corporate and
research institutes.

Smart Farm Production and distribution, human resources
Innovation development, technology innovation, and growth of
Valley comprehensive industry

32/65



= Smart farm Innovation Valley Smart farm

- — -

* Young-age Smart Farmer
 Establishment of Industry Ecosystem

. mplex B Support =
- ! Lease type  eowesn o v Center =
b“"‘“ ey . Sy i -
P e G mEEe W Smart Farm
L Ene_r_gy ‘
Facility
: MM £ f N
2 \
/,7‘ 7,‘;?;'
/,‘/ L . - .
/ Agro-industry
Complex
Sl

(Scale) 4 sites by 2022 (20ha + a/site)

(Role) Production, Distribution, Settlement Supporting, Field test Research, Regional specialization




Smart farm

= Stages of Smart farm technology

MMt Sy 2 LAl
ccccc () <_§3
Farmers control farms directly remotely =inf S S [ T
through images and other sensors B fl— e =\ |

2AUYAE 20tET|7|2 H|of
“Farm work more comfortable by smart technology”

Relieve out of tied time and space to control greenhouse environment

@ @
Environment can be automatically TAAA |
I e e [
(“18), controlled i m |e
o i .
“Increasing productivity and quality by smart technology” s s

Upward leveling of farming skills by analysis of big-data and advanced prescription

HAYAL BAHO|, B, VY FYAL

Optimally control energy of smart farm
system and robot farm work

“Developing agriculture industry by Korean smart greenhouse”
Entering global market by adjusting international standards
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@

tages of Smart farm technology

.
Modularization ) _ N _ |
of environmental measurement Bio Information Cognitive Information ¢

1 3

1st
Cultivation A i ~ ~ . e
Environment Cenvenience Globalization

o d Automation, Robotization
Big data Energy Efficiency

Artificial Intelligence Global Standard (~'20)
Cloud Computing

Internet
Remote Control (~'16)
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What can we change 7

With smart farm technologies

Young people are coming

Convenient farming

loT, Remote, Cloud Al Growth Measuring

Freedom in time, place and No farming knowledge, no
redemption experience

Difficult

AGRICULTURE

Both preducers and
consumers

are satisfied

\ " N
"h\\‘/\‘ £

Services

Al Disease diagnosis

Production
of safety products!

Production




,\
J
(1o

o

i
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Technologies for smart farming
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8.6M US$(2017)
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Automatic measuring of crop growth
using images acquired by Smartphone

- Key know-how in cultivation technology : Identifying changes in crop

growth caused by environmental responses
leaf area, stem thickness, number of flowers and fruits, fruit volume and maturity stage, etc
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o
 Developing Technologies for Environmental Management and Unmanned
Robotic Operation of the Livestock Barn (Inside/Outside)

 Developing Intelligent Individual Animal Management Technology for Precise
Biometric Measurement and Fine Management of Dynamic Organisms

40/65



Livestock Production

= Development of Precise Individual Animal Management Technology
for Feeding based Biometric Big-data : IoT + Al + Big-data + BT

" Environment Abnormal
Control Symptom

Alert & Control

Visible Image '

Spectral Image

Analysis

_ Collection
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= Technology Convergence - Drone & Sateliite Smart farm

Data Collection Data Integration
for Growth & Remote monitoring Sensing / Statistics
N/ — ;'\\" _______ -
1
/M Ii\ (( ® ))

{ Drone / UAV }

4

Remote Sun /eJJJanr*e
(Eargerscale farm))

WCDMA

c e S N N
Moenitering | |
. (Highland/farm) )
4 N s N
Covering

Un-netwoerkediregion

Y
s

EEE

SERVER

I"alberSaving;

N
e

Increase  off Productivity,

4

M

v
24
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Smart Crep Management:
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Young farming entrepreneurs
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» Tomato (multi-span, 1.3ha)

- Yield increase: 65kg/3.3m? — 101 (55% 1)
- Labor saving: 8h/day — 4 (50% |)
- Energy saving: 35% |

* Increase yield through modernization of the greenhouse, installation of
smart farm and consulting by experts

Measurement of Analysis and
environment and consulting

growth data with experts

Precise
control of

Increase of

productivity

,,,,,,,

= e
b b

0,
55% 50%

|10 b
| -
Yield (kg/3.3m?) Labor (hr/day)
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0.7ha, Glasshouse
300K US$
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2014 ~
Area : 33,000m?
300K US$(2018)
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Area : 19,800m?

Goods : 40 varieties (vegetables)

Employee : 89 (30.7 years old)
5.2M US$(2017)
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430K US$/year
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Agiilculture is 95% science,
5% work

How is it that Israel —
country of 7.1 million, only
60 years old, surrounded by
enemies, in a constant state
of war since its founding,
with no natural resources—
produces more start-up
companies than large,
peaceful and stable nations
like Japan, China, India,
Korea, Canada and the UK?

Shimon Peres
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anges, and Conclusions
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= AAEF (Bushels/Acre)

The glebal race of Smart ferming

300

281
250
200
150
100
CT7 ST 7N 72
50 6502 4502 350 || 450 1504 3650
=g =2 = £ £ =2
0

1970 CEe=EA 7 2016 FUAH| EQRERZA HIEDH FUOE I 7|Et 2060
HYVs) Precision Compaction Precision Precision  Precison  Monitoring,
fertiizer  reduction imgation planting spraying Data managing

Atz 0|E 2|, ADESY YEES ?let 718 MU1Yet, 2018, STEPI



= Measuring crop growth by

« Sap flow, EC in tomato stem
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