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Why we need  greenhouse?Why we need  greenhouse?

TyphoonTyphoon
27.427.4 Typhoons generated from west Pacific OceanTyphoons generated from west Pacific Ocean

per year and    per year and    3.4 attacked Taiwan3.4 attacked Taiwan

Heavy RainHeavy Rain
precipitation>130mm  Total Precipitation: precipitation>130mm  Total Precipitation: 2500mm2500mm

May to September are raining seasonMay to September are raining season
Raining days Raining days 112days112days



Typhoon path and frequency in Taiwan



((HuHu--weiwei) ) 虎尾虎尾 Tiger tailTiger tail

A story about the extension of A story about the extension of 
protected horticulture in southern protected horticulture in southern 
TaiwanTaiwan
From sugarcane to peanut and garlicFrom sugarcane to peanut and garlic
First grow Gladiolus and First grow Gladiolus and TuberosaTuberosa
From open field to protected From open field to protected 
horticulturehorticulture



What isWhat is “Summer Vegetable / Winter 
Flower” (SVWF) Cropping System ?

ＧＧrow summer vegetables to get profit from row summer vegetables to get profit from 
weatherweather--induced period of short supplies. induced period of short supplies. 
Sometime growers may benefit from an Sometime growers may benefit from an 
extraordinarily high price.extraordinarily high price.
Grow spray mum in the winter to avoid Grow spray mum in the winter to avoid 
overover--production and can be exported to production and can be exported to 
Japan market with high international Japan market with high international 
competitiveness. competitiveness. 
To build a yearTo build a year--round production plan.round production plan.



Techniques transfer from 
“Summer Vegetable / Winter 

Flower” (SVWF)

Winter flower production Winter flower production ––Taiwan Flower Taiwan Flower 
Biotechnology (TFB) comBiotechnology (TFB) com..
Summer tomato productionSummer tomato production--Tainan DARESTainan DARES
Greenhouse  managementGreenhouse  management--TFB &Tainan TFB &Tainan 
DARESDARES
Drip irrigation Drip irrigation --TFB &Tainan DARES & TFB &Tainan DARES & 
NetafimNetafim companycompany



Chrysanthemum

In Taiwan
Planting area:1514ha

Total produce in 2000

:369,000,000 unit.

Traditional plant 
area:Changhua

New Spray Mum 
under Protected 
plant area: Yunlin

★



Traditional 
Standard 
Mum 
Produced 
in Taiwan

Ｏpen field Tien-Wei(田尾）



New type of 
spray mum 
are grown 
under 
protected 
structure



Left : 

Stem Size Are 
not Uniform 
From the 
Conventional 
Method 

Right :       
New Method 
Has Uniform 
Stem 
Diameter



Left : 

Darker Flower 
Color and Big 
Center In the 
Open Field

Right :          
Flower Color 
and Small 
Center Under 
Protected Field



Spray Mum in 
Protected Field 
Are Once-
Harvested and 
Prevented The 
Flowers from 
Soil Infection



Harvested 
Mums must  
be sorted into 
various 
grades within 
2 hours to 
keep cut 
flower quality



Precooling
to keep the 
quality of 
Spray 
Mum



Transport 
by a 
cooling 
container 
car. 



Tomato & 
Cucumber

Spray mums & 
Eustoma
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First step of (SVWF) Cropping System



Targets of TFBTargets of TFB

Four Crops of spray mums per yearFour Crops of spray mums per year
Reduce the fumigation rate from Reduce the fumigation rate from 
95% to 1095% to 10--15% which will 15% which will 
improve the cutimprove the cut--flower quality and flower quality and 
cut down the cost of fumigation cut down the cost of fumigation 
when exported to Japan market.when exported to Japan market.



High density spray mums High density spray mums 
productionproduction

Greenhouse chrysanthemum Greenhouse chrysanthemum 
production using single stem with production using single stem with 
high density had developed in high density had developed in 
Ohio state in 1946.Ohio state in 1946.

TFB introduced this system from TFB introduced this system from 
Israel.Israel.
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Fumigation Fumigation 
raterate(  (  ﹪﹪) ) 

FumigationFumigation
(Cargo no.) (Cargo no.) 

Export Export 
amountamount
(Cargo (Cargo 

no.) no.) 

Month Month YearYear

There are 82,000 cut flower in a cargo (From TFB)

Fumigation rate of exported spray mumsFumigation rate of exported spray mums
in  2000 and 2001.in  2000 and 2001.



Development of greenhouse area and quantity of exported 
spray mums from 1999 to 2004 in Hu-Wei Farmers Association

AgroAgro--
businessbusiness

FarmeFarme
rsrs

Farmers Farmers 
Ass.Ass.

UniversityUniversityDARESDARES
BAPHIQBAPHIQ

COACOA
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Greenhouse Development in TaiwanGreenhouse Development in Taiwan

Protected agriculture is a wide category of Protected agriculture is a wide category of 
production methods providing some degree production methods providing some degree 
of control over various environmental of control over various environmental 
factors.factors.
From Simple (lowFrom Simple (low--technology) to mediumtechnology) to medium--
technology greenhouse.technology greenhouse.



A.Venlo Type Greenhouse：

High-technology greenhouse with active 
environmental control



A. Venlo type greenhouse：



B. Venlo-like greenhouse：

Medium-technology greenhouse with limited or 
passive environmental control.



C.Simple galvanizing steel with T type 
enforce structure Greenhouse ：



D. Simple galvanizing steel greenhouse



E. Shade house or net house



F. Shading net



XXXXOOOOOOOORain Rain 
sheltershelter

XXOO△△OOOOOOInsectInsect

XXXXXXOOOOOOAirAir--tight tight 
abilityability

XXXXXXXXOOOO22““galvanizi
ng steel
structurestructure

XXXXXXXXOOOORC RC 
FoundationFoundation

Shading Shading 
netnet

ShadeShade

househouse

SimpleSimple

GalvanGalvan
izing izing 
steelsteel

SimpleSimple

GalvanizGalvaniz
ing ing 
steel steel 
with Twith T

VenloVenlo--
likelike

VenloVenloTypeType

Characters

Types of Protected structure 
in Taiwan:

O: With  △: Option  
X: Without



Venlo-like greenhouse



Simple galvanizing steel with a 
reverse T type enforce structure 
Greenhouse



Most advanced greenhouse in
Tien-Wei Area



Cost and profits form growing rice Cost and profits form growing rice 
and SVWFand SVWF

Rice 120,000(income) Rice 120,000(income) --78,000(cost)=42,000NTD78,000(cost)=42,000NTD
2 crops of rice 42000*2=2 crops of rice 42000*2=84,000(NTD/ha)84,000(NTD/ha)
※※SVWF(2 crops of spray mums and one crop of tomato)SVWF(2 crops of spray mums and one crop of tomato)
530,000*80%*3.9NT=1,653,600NTD(income)530,000*80%*3.9NT=1,653,600NTD(income)
Cost 1,638,000 (1st)+ 888,000(2nd)=2,526,000NTDCost 1,638,000 (1st)+ 888,000(2nd)=2,526,000NTD
Profit from spray mums 1,653,600*2Profit from spray mums 1,653,600*2--2,526,000=2,526,000=781,200NTD781,200NTD
Cherry tomato 40,000KG*38NT=1,520,000NTD (income)Cherry tomato 40,000KG*38NT=1,520,000NTD (income)
Cost of cherry tomato 616,000NTDCost of cherry tomato 616,000NTD
Profit from cherry tomato 1,520,000Profit from cherry tomato 1,520,000--616,000=616,000=904,000NTD904,000NTD
Total profit from SVWF Total profit from SVWF 1,685,200NTD1,685,200NTD



Key factorsKey factors

Right Place Right Place ––New production AreaNew production Area
Right People Right People –– Farmers, FA, TFB, Farmers, FA, TFB, NetafimNetafim

COA etc.COA etc.
Right TimeRight Time-- very good price for the summer        very good price for the summer        

cherry tomato.cherry tomato.



Techniques transfer from 
“Summer Vegetable / Winter 

Flower” (SVWF)

Winter flower production Winter flower production ––Taiwan Flower Taiwan Flower 
Biotechnology (TFB) comBiotechnology (TFB) com..
Summer tomato productionSummer tomato production--Tainan DARESTainan DARES
Greenhouse  managementGreenhouse  management--TFB &Tainan TFB &Tainan 
DARESDARES
Drip irrigation Drip irrigation --TFB &Tainan DARES & TFB &Tainan DARES & 
NetafimNetafim companycompany



Summer tomato productionSummer tomato production--
Tainan DARESTainan DARES

From easy to difficult season.From easy to difficult season.
It is more easy to grow cherry tomato in It is more easy to grow cherry tomato in 
March than in April, but when you grow in March than in April, but when you grow in 
April, you may get more money because the April, you may get more money because the 
price is very high.price is very high.
Since those farmers never grow cherry Since those farmers never grow cherry 
tomato and apply plant growth regulator to tomato and apply plant growth regulator to 
improve fruit setting in the midimprove fruit setting in the mid--summer, summer, 
Mr.TsaiMr.Tsai is my middle man to teach farmersis my middle man to teach farmers







Virus infection or 
damage by 
fertilizer ?





Summer Cucumber Production





Next year someone get cocky to 
grow beef tomato in the summer



Techniques transfer from 
“Summer Vegetable / Winter 

Flower” (SVWF)

Winter flower production Winter flower production ––Taiwan Flower Taiwan Flower 
Biotechnology (TFB) comBiotechnology (TFB) com..
Summer tomato productionSummer tomato production--Tainan DARESTainan DARES
Greenhouse  managementGreenhouse  management--TFB &Tainan TFB &Tainan 
DARESDARES
Drip irrigation Drip irrigation --TFB &Tainan DARES & TFB &Tainan DARES & 
NetafimNetafim companycompany



Overdose fertilizer in Open field chrysanthemum





Disk 
Filter

Drip

irrigation

Overhead

sprinkler

Water treatment for drip irrigation

Sand filter



Fertigation System



Netafim expert







Field Day 
for Spray 
Mum 
production











Thank you for

your attention
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競爭優勢的持久性

競爭優勢的起源

時間

From:Hidden Champions 1996
Hermann Simon

競爭優勢的持久性與起源示意圖


