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Historical  NoteHistorical  Note

The Taichung,  Changhua,  and Nantou 
Farmers' Associations established its individual 
experimental station in 1920. In 1924, the three 
stations were merged into one station and renamed 
as the "Taichung Agriculture Experimental Station." 
The organization of the station has been modified 
several times since then. It was given its present 
name in 1960 and was placed under the Department 
of Agriculture and Forestry, Taiwan Provincial 
Government.

The Station was originally located in Taichung 
City. However, the experimental fields were no 
longer suitable for the purposes of agricultural 
research due to rapid urbanization of the city. A plan 

to move the station on a rural area was therefore 
laid out in 1979. After five years of planning and 
construction, the move was finally completed in 
March, 1984 at a total cost of fi ve hundred million 
NT dollars. The new site of the Station is located 
at Dacun, Changhua County and it occupies 
approximately fi fty point fi ve hectares of land. The 
construction of the branch station at Yuchi, Nantou 
with an acreage of sixteen point seven hectares of 
slopeland was also completed at the same time. 
The station was renamed as the Taichung District 
Agricultural Research and Extension Station, 
Council of Agriculture, Executive Yuan.

    33



Agricultural  EnvironmentAgricultural  Environment

The Taichung district including Taichung City, 
Changhua County, and Nantou County has a total 
area of 739,574 hectares in which 178,049 hectares 
are arable lands. The ratio of paddy fi eld to upland 
field is approximately 6:4. However, this ratio is 
changing yearly because of the recent government 
policy to increase the acreage of upland crops and 
to reduce the acreage of paddy fi eld.

The mild and favorable climate of this 
district is suitable for growing a large number 
of crops year round. A great diversity of crops 
and highly intensive utilization of the land is the 
characteristic of agriculture in this district. The 
mean annual temperature is 23.2 . July and August 
are the hottest months with a mean temperature of 
28.6 , while February is the coldest month with 
a mean temperature of 16.8 . The mean annual 
precipitation in the past ten years was 1,508mm. 
The distribution of rainfall is rather uneven within 
a year, i.e., summer is the wet season, and winter is 
the dry season. 

There are five major groups of soil in this 
district. The slate alluvial soil covers the whole 
Changhua County where rice yield is the highest 
in the district. The Sandstone and shale alluvial 
soils are found mostly in Taichung City and Nantou 
County. Soil reaction in these areas ranges from 
slightly acid to strongly acid. Hence, the yield of 
rice is usually lower than that in Changhua County. 
Lateritic soil which is strongly acidic and low in 
fertility is scattered in the highland areas. Mixed 
alluvial soils of sandstone, shale and slate are found 
in the west coast of Taichung City. Because of its 
high sulfur content and poor drainage properties, 
rice yield in these soils is generally low. Yellow 
podzolic soil is generally found in the mountainous 
areas.

Taichung City

Nantou County 

Changhua County
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Organizational  Structure and Staff  PatternOrganizational  Structure and Staff  Pattern

This Station consists of the main station at 
Dacun, Chunghua County and one branch station 
located at Yuchi, Nantou County . The staff is 
organized into three technical divisions and 
three administrative offices with several research 
laboratories in each technical division which are 
shown in the following scheme.

The manpower of this stations consisted 
with 71 staff members and 46 skilled technicians. 
The staff members classified by 11 administrative 
officers and 60 researchers in which 7 senior 
researchers, 14 associated researchers, 36 assistant  
researchers, and 3 specialists.
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Main Function of  the StationMain Function of  the Station

1.To conduct plant breeding for major crops of 
economic importance.

2.To improve the cultural practices of various crops.
3.To propagate and maintain the improved varieties of 

crops and other crop germplasms.
4.To investigate and improve soil, fertilizer, and plant 

nutrition of farmland.
5.To develop farming systems of various crops for 

sustainable agriculture.
6.To develop alternative means of controlling diseases 

and pests and to forecast the epidemics of insect 
pests and diseases in the fi eld.

7.To improve and design farm machinery and related 
equipment. 

8.To study and improve farm management techniques 
in rural areas. 

9.To carry out agricultural extension through educational 
materials, training, technical consultation, field 
demonstration, mass communication, and other 
measures. 

10.To raise the living standard of farmers and promote 
their cultural activities. 
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Crop Improvement Division
Crop Improvement Division is in charge of crop breeding and improvement of agricultural 

practices in central area of Taiwan. The tasks of the Rice and Rice Quality research are to 
develop elite varieties for better palatability, disease and pest resistance and yield. The Upland 
and Special Crops research focuses on the improvement of sorghum, Job's tears, fl ax, buckwheat 
and medicinal plants such as Echinacea and turmeric. The main works of Vegetable research are 
vegetable breeding, improvement of cultivation and postharvest practices, as well as developing 
key techniques for organic and greenhouse vegetable production. The goals of Pomology 
research are to develop important fruit trees varieties including grape, pear, guava, citrus and 
persimmon, as well as production techniques such as regulation of fruit production periods. As 
for Floriculture research, breeding novel varieties, improvement of cultivation and postharvest 
processing techniques have been the central cores. The Crop Biotechnology research focuses on 
the development and application of DNA markers to assist selection of desired traits in crops, and 
to explore the potential of medicinal plants to develop nutraceuticals products. Farm Management  
research assist the management of experiment fi eld and crop production.



Rice and rice quality  ResearchRice and rice quali ty  Research

The major responsibilities of rice and rice 
quality research correspond with the development 
of national policy. In order to improve the 
competiveness of domestic rice, it’s to breed high 
quality varieties and to improve the cultivation 
techniques. 

At present, there are 5 researchers including 3 
PhD, 2 masters and 3 technicians. Instruments in the 
laboratory are equipped with transplanting machine, 
two-row combine harvester, inductively coupled 
plasma-atomic emission spectroscopy(ICP), 
amylose auto-analyzer, near infrared reflectance 
spectroscopy (NIR), taste meter (MA-30), taste 
meter (GS-2000), rapid viscosity analyzer (RVA), 
and food texture analyzer.

The focus of the rice breeding program aims 
at the rice with high-quality, higher yield, tolerance 
to stress and diversifi cation. The previous important  
outcome was to breed the world famous varieties 
i.e. Taichung 65 and Taichung Native 1. The 
varieties released in recent years such as ‘Tai-Keng 
9’, ‘Taichung glutinous 70’, ‘Taichung-Sen 10’, 

High quality japonica rice variety ‘TC192’ High quality indica rice variety ‘TCS10’

‘Taichung-Sen 17’, and Taichung-Sen glutinous 1’ 
were popular throughout the market and farmers.

The varieties released recently are ‘Taichung-
Sen glutinous 2’ that is suitable for processing, 
productive and storing-durable variety ‘Taichung 
192’, high quality fragrant rice ‘Taichung 194’, 
and large-grain japonica glutinous rice variety 
‘Taichung glutinous 196’. These varieties have 
aroused the attention of farmers and the market, 
thus having great potentialities. In the aspect of 
improving cultivation techniques, it develops 
high quality and safe cultivation mode according 
to the characteristics of our varieties as well as 
strengthening the research and extension of organic 
and good-quality cultivation techniques. The 
rice quality research is to analyze the rice quality 
of newly-bred lines from all extension stations. 
Meanwhile it also makes efforts in developing 
diverse rice foods and processing products, so as to 
upgrade competitive ability of domestic rice in the 
market.
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A large-grain rice variety for food 
processing ‘Taichung glutinous 196’

Rapid visco analyzer (RVA) for analyzing rice pasting viscosity

Quality analysis of rice noodles and rice bowl cake 
made from high amylose indica rice

Quality and safety production mode 

to assure both yield and quality

Organic rice cultivation system applying 
ducks to control weeds

High quality japonica rice variety ‘TK9’

1010   

Crop Improvement  Divis ionCrop Improvement  Divis ion



The aim of upland and special crops research 
laboratory is focused on crops breeding, cultivation 
techniques improvement and counsel of farmers. 
The breeding research objects include job’s tears, 
buckwheat, sorghum and wheat. There are 4 newly 
varieties of buckwheat i.e. ‘Taichung No.1, No.2, 
No.3, and No.5’, and 3 newly verieties of job’s tears  
i.e. Taichung No.1, No.2 and No.3’ in recent years. 
Meanwhile, there are consultations on peanut, sweet 
potato, corn, Echinacea, and fl ax… etc.

Upland and Special  Crops ResearchUpland and Special  Crops Research

Sorghum variety ‘Taichung No. 5’

There are 3 researchers and 2 technicians 
consisted in this laboratory. The laboratory is 
equipped with two-wheel tractor, fertilizer sprayer, 
pesticides sprayer, corn thresher, job’s tears 
thresher, job’s tears huller, buckwheat huller, and 
sugar cane juicer… etc.

Breeding programs will be done on job’s 
tears, sorghum, wheat, Echinacea and flax and  
the development of their cultivation techniques 
and processed agricultural products will also be 
conducted in the future.
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The fl owers of common buckwheat

Echinacea

The seeds of job’s tears

Wheat variety ‘Taichung Sel. No. 2’

Processed agricultural products of Job’s tears and buckwheat
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Pomology ResearchPomology Research

Wine Grape variety ‘Taichung No.1’ Wine Grape variety ‘Taichung No.2’

Wine Grape variety ‘Taichung No.3’ Wine Grape variety ‘Taichung No.4’

Pomology research mainly focuses on the 
breeding of important fruit crops in central Taiwan, 
such as grape and pear, and cultivating fruit trees 
with premium quality as well as improving the 
cultural techniques of grape, pear, non-astringent 
persimmon, pitaya, citrus and guava in central 
Taiwan, to stabilize the yield and to decrease 
the production cost. To develop the off-season 
production techniques of grape, pear, pitaya 
and guava, to extend the production period and 
improve the fruit quality as well as establishing 
the techniques on production and postharvest 
of important fruit trees in central Taiwan, such 
as grape, pear, citrus and guava, to carry out the 

demonstration and extension works.
There are 5 researchers with Master’s degree 

and 3 technicians in this laboratory. Experimental 
equipments are included portable photosynthesis 
system, spectrophotometer, multi-wavelength 
photometer, rotary microtome, color meter, leaf-
area meter, ultra-speed centrifuge and micro-
volume fluorescent-photometer. Field operation 
equipments are included large refrigerators, net-
house, greenhouse, self-propelled mowers, shoulder 
carrying mowers, hydraulic digger and farm 
wagons.

Four grape varieties, ‘Taichung No. 1’, 
‘Taichung No. 2’, ‘Taichung No. 3’ and ‘Taichung 

    1313



Pear variety ‘Taichung No.1’

Pear variety ‘Taichung No.2’

Pear variety ‘Taichung No.3’

Forcing Technology applied on pitaya

Blooming and shoot growing of ‘Full-Lucky’ 
pear after twice bud forcing

Increasing fruit set by night-lighting in grape vineyard

No. 4’, had been bred that all contain strong muscat 
fl avor in recently year. The berry color of ‘Taichung 
No. 1’ and ‘Taichung No. 3’ are yellow-green that 
suitable for white wine, and the berry color of 
‘Taichung No. 2’ and ‘Taichung No. 4’ are purple-
black that suitable for red wine. Moreover, three 
pear varieties, ‘Taichung No. 1’, ‘Taichung No. 2’ 
and ‘Taichung No. 3’, had been bred to be suitable 
for growing at low latitudes in Taiwan.

The year-round production model of grape was 
established, thus, the grape can be harvested 3 times 

yearly and the quality of fruit was also improved 
greatly. The twice bud-forcing technology of pear 
is established which makes the pear at low latitudes 
can be harvested twice a year. Besides, cultural 
and management techniques of non-astringent 
persimmon, guava, pitaya, loquat and citrus and 
their fruit qualities also had been also improved. 
The light supplementation technique applied for 
the regulation of production season to produce high 
quality pitaya and grape was successfully.
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Vegetable ResearchVegetable Research

Leafy pea variety ‘Taichung No. 15’The V-shape trimming technique on eggplant

Vegetable research is focused on the following 
four subjects. The first subject is breeding new 
vegetable variety with good horticultural traits and 
tolevance to enviromental stress. Those vegetables 
are included cabbage, Chinese kale, radish, 
broccoli, pea, common bean, celery, wax gourd, 
tomato, onion and carrot. The second subject is to 
develop organic and greenhouse culture technique 
then increase farmer's income. The third object 
is improving as well as promoting the cultivation 
and the postharvest techniques of local special 
vegetables in central Taiwan. Besides, analyzing 
and developing nutritional elements for rising added 
value of vegetable is also one of important work in 
vegetable research.

The vegetable research staffs are 5 researchers 
with Ph.D and master degree and 3 technicians. 
The equipments include greenhouse, hydroponic 
greenhouse, nursery house, net house, tractor, 
phytotron, high-speed centrifuge, fluorescent  
microscope, stereo microscope, enzyme immunoassay 
analyzer, element analyzer and laminar fl ow etc.

More than 20 newly varieties including pea, 
common bean, cabbage, Chinese kale, leafy radish, 
oil rape and tomato have been developed especially 
heat tolerant cabbage and pea varieties with various 
usages. For cultivation techniques improvement, the 
V-shape trimming technique in eggplant, forcing 
culture in garlic and organic cultivation system 
for water bamboo as well as tomato seedling were 
developed. As concerning with soilless cultivation, 
a novel design of substrate culture system and the 
dynamic root floating (DRF) hydroponics system 
were developed to produce high quality vegetables. 
It also develops several cultivation and postharvest 
technologies for the local vegetables such as 
taro, ginger, and chayote, as well as analyze the 
functional compound of vegetables. It expects to 
promote the development of vegetable industry in 
Taiwan.

Heat tolerant cabbage 
variety ‘Taichung No. 2’

Stringless common bean 
variety ‘Taichung No. 5’
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Flesh pea variety ‘Taichung No. 13’

Powdery mildew resistant pod pea variety ‘Taichung No. 16’
Development of DRF hydroponic 

system for leafy vegetable production

Development of substrate culture technology for fruity vegetable production

Water bamboo production by organic cultivation

Improved postharvest 

technology on chayote shoot
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Floriculture ResearchFloriculture Research

The floriculture research focuses on the 
development of cultivation techniques and crops 
breeding for major floral crops and specific crops 
in the central region. The research subjects include  
cut flowers quality improvement and promotion 
of Eustoma, breeding of and Chrysanthemum,    
Dendrobium and Oncidium. Besides, we also 
research Oncidium stem tip culture, sowing seeds 
of sterile capsule and tissue culture. In addition to 
research fl ora crops, the identifi cation of the newly 
varieties of chrysanthemum and dianthus are one of 
our works.

Current personnel of floriculture research 
laboratory includes 4 master researchers and 2 
technicians. The instruments of laboratory include 
autoclave, stereomicroscope, water distiller, pH 
meter, electronic microbalance, laminar flow, 
moisture meter, net house, plastic house, tissue 
culture laboratory, and tractors.

Recent research achievements of floriculture 
laboratory include the 8 newly bred varieties 
of Chrysanthemum in which five varieties are 
recommended to grow in autumn and winter, 
and the other 2 varieties are with heat-tolerant 

characteristics suitable for summer. There is one 
variety with flooding-tolerent characteristics. 
Besides, three newly varieties of Oncidium were 
also bred and a forcing cultivation technique 
on Oncidium with high pressure sodium lamps 
lighting was studied. As for seedling propagation 
and production, research for the application of 
combination of nitrogen, phosphate and potassium 
nutrient on Oncidium plantlet was studied. For 
Eustoma, the database of variety information  
was established as references for farmers, and 
the several improved cultivation techniques have 
developed to obtain better cut fl ower quality, such 
as application of mulching to reduce leaf tip-
wilt phenomenon, cooling nursery for seedling 
propagation, foliar spraying gibberellins to 
stimulate re-shooting fl ower spikes or benzylalanin 
to stimulate branching performance, and shading 
treatment. We also do the researches of postharvest  
physiology of cut flowers. In addition, there are 
13 newly released varieties of calla lily cultivated  
in different environment to be investigated and 
selected as premium varieties.

Oncidium variety Tdares Joy 
‘Taichung No.3 Sweet Smile’

Mulching cultivation on Eustoma
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Newly released Chrysanthemum variety, ‘Taichung No. 8 
Summer Violet’ is summer chrysanthemum

Oncidium variety Tdares Golden 
Mine‘Taichung No.1 Gold Coins’

Dendrobium Hamana Lake variety 
‘Taichung No.1 New Dream’

Dendrobium variety Tdares Angel 
Emperor ‘Taichung No.2 Redbird’

Dendrobium variety ‘Taichung 
No.3 Golden Island’

Newly released Chrysanthemum variety, ‘Taichung No. 7 
Aqua Beauty’ is insensitive to fl ood
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Crop Biotechnology ResearchCrop Biotechnology Research

The crop biotechnology 
laboratory is dedicated in 
emp loy ing  ag r i cu l t u r a l 
biotechnology to improve or 
add value to domestic crops. 
Research activities include 
analysis of crop nutrient 
compositions and develop 
food supplements products to 

add values to domestic crops. DNA marker-assisted 
selection (MAS) methods are established for crop 
improvement and identifi cation of crop varieties.

On the development of functional food 
products, aromatic and medicinal herbs were 
introduced to conduct cultivation trials, to analyze 
its chemical profiles, and to develop essential 
oils and hydrosol extraction protocols, as well 
as nutraceutical products in different forms such 
as capsule, tea bags, drinks and tincture, etc. 
In addition to providing multiple choices for 
farmers, we also coach biotech companies to 
produce nutraceutical products. On molecular 
marker analysis, through establishing of crop 
variety identifi cation techniques, variety rights and 
breeders’ rights can be protected. Employment 
of molecular marker-assisted selection (MAS) 
techniques can improve selection efficiency and 
accuracy. We have used MAS to assisted colleagues 
to breed new varieties and shorten time of breeding.

There are 2 researchers in the crop biotechnology
laboratory Research facilities include plant tissue 
culture room, chemical analysis laboratory, 
molecular biology laboratory and a greenhouse. 
Research instruments include GC/MS, HPLC, 
automated nucleic acid extraction system, gel and 
capillary electrophoresis system, PCR,  fl uorescence 
microscope, laminar fl ow, etc.

In recent years, 5 patents which include 4 
domestic patents “DNA extraction solution for 
samples containing starch and extraction methods 
thereof ”, “Methods for promoting cell growth, 
increase the expression of target genes and 
expressed products”,“A heat and drought tolerant 
yeast strain and method of screening”,“A device 
to screen pest and stress resistant plant seedlings 
and use thereof ”were filed, and 1 European 
patent “Nucleic acid construct, expression vector 
and method for enhancing the production of 
recombinant protein” was also obtained as well.

On the development of herbal products, skin 
care products using lemon balm and rose hydrosols 
have been developed. Methods of manufacture 
of Echinacea food supplement products are also 
transferred to several biotech companies. On 
molecular markers analysis, varieties identifi cation 
protocols for rice, grape, peas and chrysanthemum. 
are also established. Progenies of bacterial blight 
resistant rice, ethylene insensitive pear and powdery 
mildew resistant peas have been selected via MAS 
technique.

Drink and capsule product 
made of Echinacea
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Via MAS techniques to select ethylene insensitive lines of pear

Rice bacterial blight using MAS techniques

Production of Bletia formosana seedlings via tissue culture

Skin care products made of rose hydrosol
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Farm Management ResearchFarm Management Research

The goal of farm management Section is to the 
management of experimental farm and landscaping 
of station and to provide on-demand land preparation, 
fuel and operate large farm machinery. The section 
member includes 1 researcher and 7 technicians. 
The instruments is equipped with 4 Tractors, 2 Grain 
dryers, 1 cultivator, 2 rice milling machines, 1 rice 
vacuum package machine, 1 green house, 1 oil depot, 
and 1 fertilizer depot.

Grain dryersAutomatic rice milling 
machine

Grain de-hulling machine Rice vacuum package 
machine

Land Preparation by tractor
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Crop Environment Division

Crop environment Division composed with four laboratories which focus on the research of 
plant protection, biological materials application, soil and fertilization, and agricultural machinery. 
Plant protection laboratory is to develop pest management strategies and to provide guidance for 
farmers. Biological materials application laboratory is to develop biopesticides and biofertilizers, 
to provide alternatives agricultural chemicals. Soil and fertilization laboratory is to establish 
sustainable management technologies and to promote rational fertilization tendency. Agricultural 
machinery laboratory is based on regional demands to develop agricultural machineries and 
to integrate information technology into agricultural facilities. Briefl y, the mission of the division 
targets on the intergration of regional crops and the environment.

CCKC
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Plant Protect ion ResearchPlant Protect ion Research

It mainly focuses on the establishment 
of pest management strategies and monitoring 
technologies. Researches on non-chemical pest 
control technologies."Good Agricultural Practice 
(GAP)" system assistances and produce safety 
guidance as well as services provided by “Pests and 
Plant Diseases Diagnosis Center”.

The staff  of the laboratory includes 6 
researchers (1 PhD degree, 5 Master’s degree), 2 
technicians and 1contract worker. The equipments 
included high-speed centrifuge, differential 
interference-contrast microscope, automatic 
microscope, stereo microscope, optical emission 
spectrometer, concentrator, auto-homogenizer, 
biolog, PCR machine, automatic inoculation 
machine, greenhouses, insectarium.

Virus-free seedling production technology developed for Ma-bamboo

Development of 50% phosphorous acid 
solution

Insect trap with sex pheromone
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Disinfection technology developed for taro seedling propagation

Residue-free production system for greenhouse grape production

Control of downy mildew by phosphorous acid

Recently, six technology transfers have 
been done, in which includes “Development of 
50% phosphorous acid solution”, “Virus-free Ma-
bamboo production technology”, “Ferment solution 
for controling Rosellinia root rot of loquat”, 
“Residue-free greenhouse cucumber production 
system”, “Field pest management strategy for 
exported chrysanthemum” and “Soil-borne 
disease management strategy for chrysanthemum 
seedlings”. Additionally, non-chemical pesticides 
pest control techniques and integrated pest 
management strategies have been established, 
namely “Control of grape downy mildew by 
phosphorous acid”, “Residue-free greenhouse grape 
production system”, “Taro disinfection technology”, 
“Pests and diseases management of summer yellow 
chives”, “Whitefl y control using Amblyseius ovalis” 
and “Development of a new moth trap”.
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Biological  Materials  Application ResearchBiological  Materials  Application Research

The goals of biological materials application 
research are to investigate the local biological 
and microbial resources for bio-pesticide and 
bio-fertilizer development. Through the product 
commoditization and fi eld application, it should be 
offered the alternative choice for farmers as to apply 
chemical pesticides and fertilizers. Furthermore, 
it could be cooperated the friendly management 
strategies to maintain the environmental health of 
agricultural ecology. 

There are 3 researchers with one doctor's 
and two master's degree in the laboratory. The 
equipments included high performance liquid 
chromatography,  spectrophotometer,  l ight 
microscope, homogenizer, electrophoresis gel 
imaging system, fermentation tank, desk type 
microbes freezing dry machine, microbes colony 
automatic smearing and detection analyzer, and 
multi-function water quality analyzer, etc.

The mass propagation technique for Trichoderma

The application of microbial preparation

The confrontation culture of antagonistic microbes

The sex pheromone for rice stem borer 
and rice leaf folder

The sex pheromone for rice stem borer

The mass propagation technique for Trichoderma
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The important  research achievements 
included development the sex pheromone attractive 
formula for rice stem borer and rice leaf folder, 
and the techniques have been incorporated into 
the rice insect pest management. Development 
of functional microbes for compost fermentation 
and crop growth, included the Trichoderma spp. 
for preparing bio-compost, the combined formula 
of Trichoderma, Bacillus spp. and different 
kinds of organic materials to develop the organic 
nutritive fertilizer broths, etc. Development of 
microbes for crop protection, included the Bacillus 
amyloliquefaciens preparation for the control of 
the soil-borne wilting disease of leguminosae 
vegetables, the Trichoderma preparation for the 
control of the seedling diseases of vegetables, and 
the Actinobacteria preparation for the control of the 
bacterial wilt of tomato plants, etc. Furthermore, 
it has been established the disease and insect 
pests control calendar on wheat and long-term 
monitoring data for light-attractive insects on rice. 
Some research results had been applied the patents 
and technology transfer. It should be beneficial 
to develop the industry of biological agricultural 
materials.

Microbial agent applied for the controling of cowpea 
wilt disease (up, treatment; down, control)The diseases and insect pests control calendar on wheat
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Soil  and Ferti l izer ResearchSoil  and Ferti l izer Research

The laboratory engages in the study of 
soil resources, plant nutrition, microbe and 
environmental reservation. Its tasks include: (1) 
investigation of nutrient utilization efficiency 
and fertilizer requirement for different crops 
and improvement  of  fer t i l izer  appl icat ion 
techniques, (2) diagnosis and provide research-
based recommendations to support sustainable 
management decisions, (3) isolation, selection 
and characterization of beneficial microorganisms 
and development of the value-added utilizations 
in agricultural materials, (4) assisting in public 
nuisance and fertilizer inspection in this district. 

The staff  of the laboratory includes 3 
researchers (1 PhD degree, 2 Master’s degree), 2 
technicians and 9 contract workers.

Research  on  b ioresource  u t i l i za t ions 
of microorganisms is one of the important 
prospects in recent years. The isolation, selection 
and characterization of indigenous beneficial 
microorganisms are carried out routinely, which 
include rhizobia, phosphate-solubilizing bacteria 
and etc. The application of microbe is for the 
promotion of plant growth and the quality and 
yields of crops.

The laboratory offers comprehensive analyses 
of soil, plant tissue, irrigation water, and other 
agricultural materials. Soil testing is an important 
tool for fertility evaluation. Samples are tested 
for Bray or Olsen phosphorus, pH, electrical 
conductivity, organic matter, exchangeable cations 
(potassium, calcium, magnesium and sodium), 

Soil test

Farmers training on rational fertilization

Lime as soil management strategy for acid soil
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Foliar application of calcium chloride solution as to 
enhance fruit quality of guava

Farmers training at rational fertilization demonstration fi eld

Foliar application of calcium and boron nutrient as to 
reduce the pulp disorder of orange

and HCl extractable copper, manganese, zinc and 
iron. Other special tests (inorganic nitrate and 
ammonium nitrogen, hot water boron, total carbon 
and nitrogen) can be requested from our research 
testing services. Analysis of plant tissues allows 
monitoring the nutrient adequacy in plants and 
helps identify nutrient defi ciencies and imbalances. 
The plant tissue is acid digested with concentrated 
sulfuric acid and dissolved nutrients are measured 
on the ICP-AES and/or AAS. Results include total 
percentage of phosphorus, potassium, calcium and 
magnesium along with the parts per million (on dry 
weight basis) of boron, copper, iron, manganese and 
zinc. We currently analyze more than 3,000 samples 
per year and provide recommendations that support 
effi cient, effective, and sustainable management of 
soil and soil amendments.

How to apply the rational fertilizers and 
soil amendments have been established for many 
kinds of crop and then recommended farmers to 
improve crop productivity and quality. In guava, it 
is recommended to administrate 10 mM potassium 
chloride and calcium chloride at 7-10 days of 
interval to enhance traits of the blade, especially 
the leaf thickness, and also to administrate 40 mM 
calcium chloride to increase the number of guava 
fruit pulp rate and nutrient content. The application 
rate of nitrogen 112.5 kg/ha in first crop and 
97.5 kg/ha in second crop with the application of 
Azolla can increase the yield of organic rice. The 
study of evaluation of vegetation on soil carbon 
sequestration shows that the proper vegetation can 
increase soil carbon and improve the soil fertility.
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Agricultural  Machinery ResearchAgricultural  Machinery Research

Tri-wheel electric self-propelled sprayer Riding mower for orchard

The main goal of the Agricultural Machinery 
Research is to develop and promote the high 
performance labor-saving devices for cultivation, 
harvesting, transporting and agro-processing to 
upgrade the farmer capacity in central Taiwan. The 
research focuses on the energy-saving, carbon-
reducing, stress adaption, mobilization farming, 
protected horticulture and traditional agro-
machinery sections. 

There are  5 s taff  members ,  including 
3 researchers and 2 skilled technicians. The 
instruments are equipped with three major 
items: (1) Agricultural machinery workshop and 
processing work tools, field work tools, etc. (2) 
Agro-processing laboratory and uniaxial extruder, 
octagonal mixer, extrusion molding cutting 
machine, single door and twin doors oven, vertical 
automatic packaging machine, electronics scales, 
moisture testers and physical testing machine. (3) 
Protected Horticulture in glass roof of greenhouse, 
galvanized square-tube frames and high tunnel 
frame with plastic cover, the automatic fertigation 
system and micro climate acquisition device.

Automatic zone-shifting boom-spraying 
device for greenhouse cultivation

Wireless monitor system for greenhouse 
cultivation

    2929



Electric self-propelled lifting carrier

Automatic fertigation system

Rotary type of vertical culture device

Recently, there are 16 technology issues 
transferred and 21 patents registered. In the 
agr icu l tu ra l  eng ineer ing  a rea ,  many  new 
machineries and techniques developed for the 
mechanization and automation of agricultural 
practice have improved for the farmers. In the area 
of spraying management research, an automatic 
zone-shifting type boom-spraying device, the tri-
wheel electric self-propelled sprayer and the air-
assist sprayers for protected culture had been 
developed. In the researches of machinery and 
technique for protected horticulture, an electric 
self-propelled lifting carrier, a wireless monitor 
system, an automatic fertigation system, a vertical 
moving net frame system to prevent flower crops 
lodging, and a semi-automatic vegetable seedling 
transplanter, a gladiolus corms digger in field had 
been improved. In the mechanization researches 
for orchard management, a multipurpose riding-
type mower and a self-propelled hydraulic drilling 
machine had been developed for labor-saving and 
effi ciency-raising. Others such as automatic sorting 
machine for featured grain, ME-board thrower for 
fruit-fly, self-propelled manure spreader etc., got 
good performances promotion . Now, the buckwheat 
sheller, rotary type vertical culture device, crop 
cultivation combines with solar power to establish 
green production system are under developing and 
experimenting. Newly novel designs are not only to 
upgrade the irrigation efficiency and management 
skills inside greenhouse but also to  save water 
and power resources. The water-saving irrigation 
and rainwater recycling system are also studied 
and applied along the Taiwan High Speed Rail in 
southern Changhua County.

Greenhouse Crop cultivation combines 
with solar power system

3030   

Crop Environment  Divis ionCrop Environment  Divis ion



Agricultural Extension Division
In organization, Agricultural Extension Division composes with Extension Education 

Research , Rural Living and Information Communication Research , Agricultural Management 
Research and Farmers and Consumers Service Center. Agricultural Extension Division, which 
abides by agricultural policies, actively conducts agricultural technique courses for the farmers, 
extension technique courses for farmers’ association staff and agricultural information for 
specialists. It also receives domestic and foreign visiting groups and offers problem-consulting 
information. What’s more, it issues agricultural regular publications and provides production, 
marketing and consumption information to farmers and consumers through the mass media, 
assists rural living and environment improvement, helps develop culture, leisure agriculture and 
local special gifts and dishes. It also promotes the agricultural industry development, assists 
farmers and farmers’ associations to build Agricultural Central Satellite System, gives farmers 
guidance in growing Traceable Agricultural Products in Safety Agricultural System and establishes  
Agricultural Specifi c Areas.



The Agricul tura l  Extens ion Research 
combines research, education and extension 
resources to conduct professional trainings for 
farmers in Farmers’ Academy annually, which 
includes beginner, elementary classes, advanced 
classes, and other high-level progressive curriculum 
as well as on-job trainings for agricultural extension 
personnel.

The project of 4-H education is to assist 
the Farmers’ Associations in this district to 
implement the educational programs. It also 
issues regular publications, distributes agricultural 
policies, knowledge and new skills, develops new 
technologies for farmers to apply, cultivates high-
quality agricultural talents, enhances knowledge, 
skills, attitudes and values of agricultural workers 
to improve agricultural management capability.

In  in terna t ional  coopera t ion  aspects , 
the station is frequently paid visit via foreign 

Extension Education ResearchExtension Education Research

Publishing Taichung District 
Agriculture Information Newsletter

Quarterly publication of Taichung District 
Agricultural Specifi c Topic Bulletin

Presidents, ministers, congress speakers, experts of 
friendly countries and relevant scholars and it is so 
often to conduct international agricultural specialist 
professional training. The major of this research 
issues is in charge of management of research 
and development results, technology transfer case 
study and providing research and development to 
consult colleagues with research proposals under 
the consideration of intellectual property rights. It 
is also in charge of revenue management research 
and development results for the use of network 
management and maintenance of data archiving.

Research staff includes 1 associate researcher 
and 2 assistant researchers with Master-degree, 1 
junior specialist and 1 technician. There are modern 
audio-visual teaching aids, teaching facilities, 
dormitory, historical demonstration room  and  
research achievement show Hall.
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The historical cultural venue

Conducting rice culture training for Burkina Faso agricultural personnel

Conducting workshop for the agricultural 
extension workers 

Farmers’ Academy interships practice 
in the open fi eld
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Rural  Living and Information Rural  Living and Information 
Communication ResearchCommunication Research

Shueili Checheng Agricultural Recreation Area

The responsibilities of Rural Living Research 
are the supervision of home economics education 
and extension, improvement of rural living, 
management of farmwomen sideline business, and 
living conditions improvement for the elderly to 
enhance the quality of farm life. It also develops the 
local featured cuisine, local souvenir and gifts and 
top 100 agricultural products. It also supervises with 
the development of rural community, agricultural 
industry and culture and leisure agriculture and 
conduct the research on related issues in order 
to create a comfortable and casual LOHAS 
agriculture. It also provides with new knowledge on 
agriculture and product consumption information 
through dissemination of information. 

The  Informat ion  and Communicat ion 
Research is responsible to manage information 
security and website updating maintenance. It 

releases the agricultural news of research and 
development achievement of the Station, agriculture 
decree, technological knowledge and consumer 
information. It also includes the establishment of 
the agricultural news clippings, media interviews, 
dissemination of agricultural information and text 
message services to let farmers and consumers 
acquire and apply the information immediately to 
further  promote the sustainable development of 
agriculture and to seek the support of farmers and 
consumers for agriculture and agricultural products. 

Research staff includes 2 researchers with 
Master’s degree, 1 associate technician and 1 
technical members. The facility is equipped with 
one training classroom and one professional video 
recorder and one Computer edited system and 
one computer room and LAN connectivity related 
equipment.

 Developing local special gift - the 
concentration tablet of ume
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Demonstration and observation of the local cuisine

Assisting media for agricultural interviews service

Local gift-Pomelo rice cake

Editing local cooking recipes

Professional training course of home 
economics extension staff

Developing local special gift - 
the concentration powder of ume
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Handle farmers’groups appraise to promote 
operating performance

Conduct agricultural technique consulting meeting 
each month, provide active service to farmers

Various carton package of agricultural products 
collected for farmer design references

Coaching young farmers package and display for 
agricultural products

Agricultural  Management ResearchAgricultural  Management Research

Agricultural Management Research aims 
to the agricultural enterprising management, 
quality management and financial management of 
farmers, farmers' groups, and farmers’ association, 
especially on coaching young farmers to start on 
an agricultural business. It assists farmers’ groups 
to attend Ten Elite Farmers’ Groups nationwide 
selection. It gives guidance in Traceable Agricultural 
Products, agricultural industry development of 

farmers’ associations, agricultural industry planning 
and production of Rural Rejuvenation. It handles 
regular agricultural technique consulting meeting to 
solve farmers’ production technique problems, and 
also advocates policy in order to collect farmers’ 
opinions.

Research staff includes 3 researchers with  
PhD degree. The facility is equipped with 1 
computer practice classroom.
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Farmers and Consumers Service CenterFarmers and Consumers Service Center

Visiting tours for foreign guests Providing magazines . pamphlets . booklets 
related to crop production

Providing information for 
farmers and consumers

The Farmers and Consumers Service Center 
was established under the administration of the 
Agricultural Extension Division. The service items 
include analyzing soil fertility and plant nutrients, 
diagnosing diseases and insect pests of crops, 
recommending prevention and control method of 
plant protection, arranging visiting tours and field 
trips for local and foreign visitors, consulting and 
solving problems for farmers. It also arranges 
training courses for farmers. Technical consultation 

by specialists in this station is also arranged.
As to offer more services for farmers and 

consumers, the Farmers and Consumers Service 
Center is set up in the Extension building. Research 
staff includes 1 researcher with a Master degree 
and 1 technician. The Farmers and Consumers 
Service Center is equipped with a service lobby and 
computer, hotline telephone, facsimile and copy 
machine.
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Puli Branch Station

Puli Branch Station Greenhouse complex

This Branch Station was initially located at 
Xinyi, Nantou County, it was moved to Yuchi, 
Nantou County in 1970. The present site is 
625 meters above sea level with approximately 
16.7 hectares of land for field experiment. 
The missions of this branch station are to 
the improvement of agricultural practice and 
extension at sloping upland agriculture in 
central Taiwan. Staffs of this branch include a 
PhD researcher and a master researcher, 3 
technicians, and a contract employee.



Puli  Branch StationPuli  Branch Station

The main tasks of this Branch Station are 
to improve the varieties of slope land crops, to 
develop farming systems of various crops for 
slope land agriculture, and to develop specifi c new 
techniques for fruit, fl ower, vegetable, herbal plants 
and other economic crops. Currently, breeding 
Cymbidium and Dendrobium orchid varieties, and 
improving their production systems are the main 
research activities of this station. The research 
facility is equipped with environment controlled 
greenhouse, arch-type greenhouses, warehouses, 
growth chambers, meteorological records system, 
modular freezer, heating, automatic media stir 
fi lling machines, tissue culture laboratory and other 
auxiliary machines.

Important research achievements include the 
completion of media kinds and fertilizer application 
techniques for nobile-type Dendrobium orchid 
culture and establish the mass production of nobile-
type Dendrobium orchids via tissue culture. A new 
Cymbidium variety, Tdares Murasaki Star ‘Taichung 
No. 1 Peach Angel’ was successfully developed. 

Research and development of new varieties of 
Cymbidium will be continued. On Cymbidium 
cultivation and management techniques, a quick 
medium solution assay method has been established 
to study of nitrogen, phosphorus, potassium, 
calcium and magnesium absorption rate. On nobile-
type dendrobium orchids varieties, 4 elite lines have 
developed and transferred to growers.

An Oriental Cymbidium production and 
operations manual was published recently. The 
current research projects focus on the developing 
alternative growing substrates for oriental 
Cymbidium, developing small potted Cymbidium 
p lant  cul t ivat ion techniques ,  post-harvest 
techniques for Oriental Cymbidium exportation, 
flowering regulation techniques for Oriental 
Cymbidium, breeding on Cymbidium orchids and 
seedling propagation via 
tissue culture method, etc. 
so as to assist the sustainable 
development of domestic 
Cymbidium industry.

Pot-scaping of Oriental 
cymbidium orchids
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Improved collection of Cymbidium orchid

Breeding of Cymbidium and seedling cultivation

Improved cultivation system on 
Oriental cymbidium orchids

Collection of herbal plants and observation trials in 
organic culture system

Propagation of Cymbidium,via tissue culture technology

Pot-scaping of Cymbidium orchidsPot-scaping of Cymbidium orchids

Improved cultivation system on

Collection of herbal plants and observation trials in

Propagation of Cymbidium,via tissue culture technology

Breeding of Cymbidium and seedling cultivation

Improved collection of Cymbidium orchid

Cymbidium variety Tdares Murasaki Star
‘Taichung No. 1 Peach Angel’
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