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Greenhouse History

Current Status of P. Horticulture

Smart Farm in Agriculture

Conclusion
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Protected Horticulture in Korea 

Smart Farm (Smart Agriculture)

• Protected Plant Farm (Greenhouse, …)

• Animal Farm

• Open field farm



1450’s

造家大小任意三面築蔽塗紙油之南面皆作箭窓塗紙油
之造突勿令煙生突上積土一尺半許春菜皆可載植於夕
令溫勿使入風氣天極寒則厚編飛令掩窓日瑗時則撤去
日日酒水如露房內常令溫和有潤氣勿令土白乾又云作
(光)於築外掛釜於壁內朝夕使釜中水氣薰扁房內

The first description of a heated 

greenhouse is from the Sanga Yorok, a 

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 

confirm that greenhouse-like structures 

incorporating ondol were constructed to 

provide heat for mandarin orange trees 

during the winter of 1438. 

The concept of greenhouses also 

appeared in the Netherlands and then 

England in the 17th century, …
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0.4ha / farm

- Covering material : Plastic film 99% (structure : single-span 85%)

* Heating 34.6% / Information Equipment 30% / Hydroponic 3,355ha (6.5%)

- Improving structure / Plant factory

(’10~)

• ICT

• BT
GreenHouse More advanced cultivation environment
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Crop
Cultivation 

area(ha)

Production

(1,000 ton)
Major crops

Total 55,217 2,414
Total vegetable 

area  226,804 ha

Root 845 35 Radish

Leaf 9,470 296

Chinese cabbage, 

lettuce, chives, 

spinach, water 

parsley.

Fruit 

vegetable
38,623 1,904

Watermelon, 

strawberry, tomato, 

green pepper, 

paprika, cucumber, 

oriental melon, 

squash, melon

Condiment 2,846 72 Green onion, garlic

Others 2,153 61
Cauliflower, red 

cabbage
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Country Area (ha) Cite

China 2,760,000 Yang, 2011

Korea 52,418 MAFRA, 2017

Spain 52,170 EuroStat, 2005

Japan 43,000 RDA, 2019

Turkey 33,151 TurkState, 2007

Italy 26,500 EuroStat, 2007 

Mexico 11,759 SAGARPA, 2010

Netherland 10,370 EuroStat, 2007

France 9,620 EuroStat, 2005

United States 8,425 US Census Hort Spec 2010
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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 ...



(85%) (12%)
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• Glass – 투명유리, 산광유리

• Plastic Film

연질(Sheet Plastic, 0.075~0.2mm) : PE, EVA, PVC, PO

경질 (Rigid Plastic, 0.1 ~ 0.25mm) : PET

경질판 (Plastic Sheet, 0.5~ 2mm) : FRP, FRA, PC, Acryl, MMA

EVA (Ethylene Vinyl Acetate) 

PVC (Poly vinyl Chloride)

PE (Poly Ethylene



2004      2006       2008      2010       2012       2014       2016   
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시설채소 온실현황 및 채소류 생산실적, 농림축산식품부, 2017
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광제어를 통한 광이용 효율증진 및온도 조절

C. 열차단 필름
 Insulation enhancement

 Decrease of heating load

B

A

C

A. 광전환필름
 UV-A  Visible Ray(Red, Blue)

B. 산란광필름

 Less different temperature

 Equal light under structure
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Eaves height 5.4m, Ridge height 7.4m

• 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
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What for ?

- For optimum plant growth & Improving crop yield

① Temperature

② Light

③ Humidity

④ CO2

⑤ Nutrient Fertilizing

⑥ Pest Control

Temp., Humidity,               CO2, Light, Irrigation, .. 

창문, 냉난방기, 제습기 / CO2 시비기 / 스크린 / 양액기 …
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• Temperature drop: 6~7℃

• Humidification 

• Low installation and 

operation cost

Temp., Humidity, Light, CO2, Irrigation, ..
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- Lighting

→ Long-day treatment

→ Low illumination, night break

- Supplementary lighting

→ Accelerating photo-synthesis

- Fruit vegetables → paprika

- 1,000ppm → high yield

(20-30%)
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- Timer : 1-2L/plant/day, 4-12times

- Solar radiation sensor

- Lysimeter

- Moisture sensor (Tensiometer, FDR, TDR)
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More Crops

with Less water

Drip irrigation

Significant savings in water usage
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- Definition : The method of growing plants without soil, using mineral

nutrient solutions in a water solvent.

- Medium : Perlite, rockwool, clay pellets, peat moss, or vermiculite, 

etc.

- Growth is fast

- Better for the environment (less water)

- Make better use of space and location

- Saving labor and time

- Experience and technical knowledge

- Initial installation cost
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- Crop : Paprika

- Development of nutrient solution compositions with growth stages

- Water and fertilizer consumption decreased by 20-40%(7.7 million/ha)

Penetration rate 

: Netherland 95%, Korea 5%
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1975 2016  1975 2016  

9,935

5,783

2017

5,782

4,529 3,805

1975 2016  

1975 2016  
1975 2016  

Production

(ton)
413,735 206,226 355,107 186,232 293,476

Yield

(ton/10a)
4.2 3.6 6.1 4.1 7.8

Cultivation area 
of major crops 

grown in greenhouses  

(ha)
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attracting attention as a driving force for agricultural growth
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Why Smart Farm?

Collect environment ∙ 

growth information

Precision ∙ automatic 

control

Optimize the growth 

environment

• Temperature, humidity, CO2

• Growth rate

• Analysis Big Data

• Growth management S/W

• CO₂, nutrients control

• Air Conditioner, Opening and 

closing windows

27.9

40.4

-15.9 -53.7productivity/ per person

Employment 

labor cost Pest∙Disease

Smart farm (unit : %)
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↓

↓

(Smart farm executives, professional growers, etc.)

(system developers, consultants, etc.)

Gyeongbuk Smart Farm
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Why Smart Farm?



Existing

Farmer

Smart Farm

Innovation

Valley

The distribution of farm units

→ Scaling and consolidation

• Unveils domestic and overseas markets based on a 

large and stable supply system.

A new Start-up program for Young Farmers

Creating a Smart Farm (rental)

Establishment of funding, farmland, and business 

rehabilitation support system
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Lease type 

Smart Farm

Energy 

Facility

Smart 

APC Smart Farm 

Complex

Back 

Village

Verification 

Complex Support

Center

Agro-industry 

Complex

• Young-age Smart Farmer

• Establishment of Industry Ecosystem
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Farmers control farms directly remotely 
through images and other sensors

Environment can be automatically 
controlled

Optimally control energy of smart farm 
system and robot farm work

“Farm work more comfortable by smart technology”

Relieve out of tied time and space to control greenhouse environment

“Increasing productivity and quality by smart technology”

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

“Developing agriculture industry by Korean smart greenhouse”

Entering global market by adjusting international standards
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2nd

Bio Information

ICT

Cultivation 

Environment

Modularization 

of environmental measurement

Basic Optional

Internet

Remote Control (~’16)
Big data

Artificial Intelligence

Cloud Computing

Automation, Robotization

Energy Efficiency

Global Standard (~’20)

Cognitive Information

1st 3rd

1 3
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With smart farm technologies

Convenient farming

Hard

IoT, Remote, Cloud

Freedom in time, place and 

redemption

Easy

Difficult

AI Growth Measuring

No farming knowledge, no 

experience

Services

Production

AI Disease diagnosis

Production 

of safety products!
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이미지로부터 작물생육정보계측기술

- 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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 Development of Precise Individual Animal Management Technology

for Feeding based Biometric Big-data : IoT + AI + Big-data + BT
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Data Collection 

for Growth & Remote monitoring

Remote Surveillance
(Large scale farm)

Labor Saving

Monitoring
(Highland farm)

Covering 
Un-networked region

Increase of Productivity

Smart Crop Management

Gateway

Growth 
data

Climate 
data

Video
data

Pest / Disease
data

Soil
data

Data Integration

Sensing / Statistics
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Young farming entrepreneurs



▶ Tomato (multi-span, 1.3ha)

- Yield increase: 65kg/3.3m2 → 101 (55% ↑)

- 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 

environment and 

growth data

Analysis and 

consulting 

with experts

Precise 

control of 

growth

Increase of 

productivity

50% 
55% 

Yield (kg/3.3m2) Labor (hr/day)
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스마트팜(화훼)으로억대연봉

홍해수(34)청년농업인

46/65

0.7ha, Glasshouse

300K US$

근권난방시설
난방비절감



2014 ~

Area : 33,000m2

300K US$(2018)

“농업 없이는다른산업이발전할수없으며, 많은사람들이 IT나관광
창업에몰두할때, 농업을가지고창업한다면 큰기회가올것”
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Area : 19,800m2

Goods : 40 varieties (vegetables)

Employee : 89 (30.7 years old)

5.2M US$(2017)
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축산(흑염소)부문

농업마이스터(전문경영인)

최초의 여성 축산마이스터

• 25마리 1,100마리 (7년간)

• 사육경험 학습(마이스터대학)

예) 비타민 A(연중 30포), C(간절기나여름)를이용한
사육으로면역력강화, 약품사용저감, 

건강한흑염소생산과유통

“실패, 
성공의 또 다른 이름일 뿐”

430K US$/year
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2006~
장류 연매출 5억원
연 백만명 방문
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우리농산물로빵만드는

바람난농부유지혜
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참마
9.7M US$/year
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How is it that Israel – a 

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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농업이 달라지고 있다. 
식량생산에서 벗어나 융복합산업이 되고 있고, 
인간의 삶을 편리하고 풍요롭게 만들고 있다. 
스마트 농업은 농촌의 고령화 문제를 해결하고
청년들에게 새로운 사업기회를 열어주고 있다. 
첨단 농업은 미래산업으로 각광받으며 세계인의
주목을 받고 있다. 
우리가 스마트팜에서 길을 찾아야 하는 이유이다
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자료: 이주량외, 스마트농업현장착근을위한 기술정책제고방안, 2018, STEPI



• Sap flow, EC in tomato stem

Changes of Sap flow by Solar radiation Changes of EC by Solar radiation 
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