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Rice Crop and Rice Quality Research

Jia-Ling Yang, Chi-Sheng Sheu, Jiaan-Feng Lee, Mei-Chu Hong,

Chia-Chi Cheng and Po-Jung Wang

ABSTRACT

The outstanding quality has been the main goal of the rice crop and rice quality
research in recent 30 years. The research subjects generally include the new varieties
breeding, the research and cultural practice of rice quality improvement. Total 16 new
varieties, including Taikeng 9, Taichung 194 and Taichung sen glutinous 2 with good
quality and were suitability for consumer market, were release by TDARES. In rice
quality research, drawing the suitable area for planting rice of Taichung district were
conducted. Several new rice quality detective techniques, such as the old and new
harvest rice detective method, the rice fresh degree detective method, the glutinous
rice process goods texture detective method etc., were developed. In cultural practice,
the cultural model of low input of reducing the amount of seed, seedling, fertilizer,
chemicals were done continuously. Our research were also developed the suitable
organic cultural practices and assisted the safety and high-quality rice product in
Taichung district. In addition, for the rice industry improvement of Taichung district,
good and suitable cultural practice booklets and assists are doing in this laboratory.

Key words: rice, quality, breeding, cultivation
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Upland and Special Crops Research

Yi-Lun Liao, Hwan-Bin Chen and Yun-Kang Lin

ABSTRACT

The research of upland and special crops in Taichung district agricultural research
and extension station focus on the crops breeding, cultivation techniques improvement
and useful component analyses of crops for health. Also enhance the value of upland
crops and special crops for health. There are lots of new varieties of sorghum, wheat,
peanut, job's tears and buckwheat bred over the past years. Meanwhile, the cultivation
techniques of these crops were improved. Development of healthy food of job's tears,
buckwheat and balm helped the agricultural industry.

Key words: upland crops, breeding, cultivation, healthy products
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Pomology Research

Meng-Sung Chen, Lin-Ren Chang, Chin-Mu Hsu and Wen-Pin Yeh

ABSTRACT

Pomology research focused on off-season production, quality improvement and
new variety breeding/selection of important fruit trees. Four grape varieties, Taichung
No.1 to No.4, had bred that all contain strong Muscat flavor. Three high quality pear
varieties, Taichung No.1 to No.3, had bred that suitable for growing at low latitudes
in Taiwan. The bud-forcing techniques were exploited for temperate zone fruit trees
such as grape and pear. The year-round production model of grape was established, the
grape can be harvested whole the year and the fruit quality also improved greatly. The
twice bud-forcing of pear is established which makes the pear at low latitudes has two
harvests a year. The cultural and management techniques of non-astringent persimmon,
guava, pitaya, loquat and citrus had established, the fruit qualities also had improved.
Proceedings of symposiums on cultural techniques in pear, non-astringent persimmon,
and grape were published that offers references for the farmers. The consultation and
guidance on the cultural practices of important fruit trees in central Taiwan are look
forward to enhance the development of fruit industry.

Key words: pomology, breeding, cultivation, off-season production
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Vegetable Research

Wei-Ling Chen, Chen-Yang Tai, Yu-Heng Lin and Chang-Sheng Chien

ABSTRACT

Vegetable research focused on new variety breeding with stress tolerance as
well as excellent quality and developing cultivation technologies for greenhouse,
organic, and local specific vegetables. In addition, it also emphasized on analyzing
the nutrient compound of vegetables to increase their add-value. In recent years, more
than 20 superior new vegetable varieties such as cabbage, Chinese kale, pea, common
bean, leafy radish, and oil rape have been developed. For cultivation techniques
improvement, the V-shape bending technique in eggplant and the forcing culture in
garlic were developed to increase yield and quality as well as reduce the growth period
and productive cost. As concerning with soilless vegetable cultivation approach,
dynamic root floating (DRF) hydroponics system, liquid fertilizer components,
substrate reused method, vertical cultivation were created for energy-saving and
increasing the income of farmers. It is also established organic cultivation system for
water bamboo and tomato seedling, developed cultivation and postharvest technology
for local vegetables such as taro, ginger, and chayote shoot in central Taiwan. It
expected to help the development of vegetable industry in Taiwan.

Key words: vegetable, breeding, cultivation, facility, organic, postharvest technology
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Floriculture Research

Chia-Chin Hsu, Yen-Hua Chen, Wan-Yu Tsai, Meei-Shiou Yih and Chian-

Shinn Sheu

ABSTRACT

Taichung District Agricultural Research and Extension Station is located in
the middle district of Taiwan, the main production area of flora crops. Floriculture
laboratory is responsible for the development and research of important cut flowers
in the middle district, such as chrysanthemum, gladiolus, rose, calla lily, Eustoma,
oncidium and so on. The directions of researches include breeding new cultivars,
improving cultivated techniques, and maintaining postharvest quality of cut flowers.
The target crops of breeding are Chrysanthemum, Oncidium, and Dendrobium. The
cultivation techniques included shading improving cut flower qualities, the forcing-
production in highland, the chemical treatments improving quality, and lighting
adjusting the production period. Postharvest shipping treatment also promotes the
application of flora specific box and the preservatives to extend vase life. Floriculture
laboratory is responsible for flora industry development and the practical application
of experimental research in the field to improve cultivation techniques for farmers and
the crops' production quality.

Key words: breeding, lighting, shading, Chrysanthemum, Eustoma, Oncidium,

Dendrobium, quality
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Biotechnology Research

Yuhsin Chen and Ray Jui-Hsin Chang

ABSTRACT

Biotechnology laboratory was established in 2000. The main topics of our
research are application of DNA molecular markers on crop breeding and developing
nutraceutical products from medicinal plants. By utilizing molecular markers, we
assisted the selection of bacterial blight disease-resistant rice lines successfully, and
helped the detection of ACC synthase genes on pear F1 population for selecting
pear lines of long shelf-lives. We also utilize the SSR markers to map the powdery
mildew-resistant genes in pea genome. On the other hand, the variety identification
methods for several crops have been developed by SSR markers as well, including
rice, grape, pea and chrysanthemum. On the research of aromatic and medicinal herbs,
we have developed various products and transferred their production techniques to
biotech companies. These include essential oils, hydrosols and tea bag of lemon balm;
essential liquid foundation, eye cream, and skin protection cosmetics based on rose
hydrosols; nutraceutical products of Echinacea. We also filed several patents such as
the  Methods of extracting DNA and extraction solution from samples containing
starch and use thereof , Thermotolerant and aridtolerant yeast and making the
same , Nucleic acid construct and expression vector for enhancing the production
of recombinant protein, and method for the massive production of recombinant
protein and Methods of improving cell growth and increasing yields of target
genes products , etc. We also developed more than 10 items of technologies and
transferred to companies. In the mean time, we collaborate with other institutes and
companies to develop GAP standards for botanical drugs, in order that the agriculture
sector can be benefit.

Key words: marker-assisted selection, variety identification, lemon balm, rose
hydrosols, Echinacea
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Plant Protection Research

Chia-Hung Chao, Hsing-Lung Liu, Shih-Tsai Yeh, Da-Yuan Lin,
Yuan-Min Shen, Yi-Chih Yu and Kuei-Fang Pai

ABSTRACT

Plant protection laboratory of the station is in charge of researches and extensions
of pest management technologies in Taichung, Changhua, and Nantou. Based on a
statistics before the relocation of the station, rice and staple foods (87%) are major
research interests. Soon after the relocation (Sep. 1984 to 1988), staple foods (59%),
vegetables, and fruits (41%) researches became diversified. During 1988 to 2003,
works in plant protection changed greatly with the staple foods researches decreased
to 22% and horticultural crops increased to 78%. The study reports were pesticides
screen (30%), non-chemical pest managements (22%), ecological studies, new disease
reports, and resistance analyses (48%), etc. During 2004-2014, although regional
routine affairs increased, the pest management studies continued with staple foods
researches decreased to 13% and horticultural crops increased to 87%. In order to
follow safe agricultural policies of Council of Agriculture (COA), non-chemical
pest management studies increased to 30%, and the non-chemical pesticides were
integrated into pesticide related studies (26%) for integrated pest managements, and
other studies occupied 44% of total studies. In the 30 years, there were 6 technology
transfer cases (eg. phosphorous acid solution and virus-free bamboo seedlings), 2
patent cases (insect pheromone traps and 2-direction labor-saving nozzles), and many
non-chemical pest management strategies. In the future, plant protection laboratory
will continue developing pest management technologies followed policies of COA for
decrease of pesticide usage, bio-products development and extension, application of
bio-control agents and non-chemical pesticides, for the next 3 decades.

Key words: plant protection, chemical control, non-chemical control, safe agricultural
system
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Biological Materials Application Research

Chung-Ta Liao, Chein-Wei Chen and Chien-Chih Kuo

ABSTRACT

Biological agricultural materials can offer the alternative choice of chemical
pesticides and fertilizers for farmers, and the development of related industries should
be expected. The research achievement of biological compost and sex pheromone
for the past many years has been continued in Taichung DARES. The first biological
materials application research room among the COAs~agricultural research
improvement institute and station had been set belonged to Crop Environment Section,
Taichung DARES in 2013. It has focused on the research and commercialization
of biological agricultural materials. The functional microbes included Bacillus
amyloliquefaciens and Trichoderma spp. have been developed as biological agents
for plant protection. Furthermore, it was held a symposium of agricultural biological
materials industry development to enhance the development course for biological
agricultural materials industry in Taiwan.

Key words: biological material, bio-pesticide, bio-fertilizer
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Soil and Fertilizer Research

Houng-Tang Chen, Ya-Wen Kuo, Wen-Lung Lay and You-Hong Zeng

ABSTRACT

The counseling arable area under Taichung district agricultural research and
extension station is 197,922 hectare and the original ratio of paddy field and dry
farmland (six to four) is changing because of governmental policy prompted paddy
field cultivation transfer to dry farmland cultivation. There are five landforms included
alluvial plans, basin, tableland, hill and mountain under Taichung district agricultural
research and extension station. In south of Changhua county, the soil type in the
alluvial plans located in south of Chuo-shui river basin is calcareous clay slate alluvial
soil and its pH is slightly alkaline to alkaline; however in north of Changhua county,
the soil type in the alluvial plans located in the Dadu river and Chuo-shui river basin
is mix of sand shale and clay slate alluvial soil and its pH is slightly acidic to neutral.
In Taichung basin, the soil type is non-calcareous sandstone and shale alluvial soil and
its pH is slightly acidic. The red soil is distributed in Bagua mountain, Dadu mountain,
Xinshe tableland, Houli tableland and Puli tableland and its pH is acidic. The yellow
soil is distributed in the edge of tableland and hill and its pH is acidic. In high
mountain area, arable land is woodland after cutting down trees. Soil salt accumulation
is occurred under cultivation facility in central Taiwan. The recommended amount
of nitrogen fertilizer in rice cultivation is 130 kg N/ha. Foliar application of calcium
chloride on guava can significantly increase fruit number, pulp rate and nutrient
content. The nitrogen uptakes of Cymbidium Orchid were 80% and 20% at vegetative
growth stage and at flowering stage, respectively. The application of phosphate-
solubilizing bacteria combined with suitable amount of phosphate fertilizer can
improve eggplant growth. The yield of rice by intercropping Azolla were irrespectively
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increased 5.1 - 5.6% in first crop and 4.8 - 6.6% in second crop compared with the
non-Azolla rice cultivation. The appropriate amounts of bagasse sawdust compost
and soybean meal liquid organic fertilizer applied in organic tomato and eggplant
for increasing their yields were 20 t/ha combined with 20 I/ha and 60 t/ha combined
with 40 I/ha irrespectively. Inoculated Bacillus sp. TCB9401 and Trichoderma sp.
TCFO9409 to deciduous compost can speed humificiation process and early 6 - 11
days to reach stable and mature stage.

Key words: soil characteristics, soil fertility, crop nutrition, bagasse and sawdust

compost, liquid organic fertilizer, benefit microbes
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Agricultural Machinery Research

Yun-Sheng Tien, Chin-Yuan Chang and Ling-Hsi Chen

ABSTRACT

Taichung district agricultural research and extension station was relocated
to Dacun Township, Changhua County in 1984, and completed the construction
of agricultural machinery building in the second year. The recent nearly 30 years™
history and development of agricultural machinery research can be summarized
into three stages: 1985 - 1990 for the Transition period, with the food development
policy transferred from paddy to fruit and vegetable processing, included mechanical
cultivation in the field and processing device of post harvest agricultural products; 1990
- 2001 was growth period, to promote agricultural production automation, added many
equipments and four training colleagues back to improve research capacity, so the
research works are clearly booming growth; after 2001 for Lifting of the Department
stage, in response to climate change and local social advancement, introduced
information technology to enhance the mechanical and electrical integration approach
high-tech research, and there were many achievements benefit to farmers applications.
The main goal of the agricultural machinery research is to develop and extend high
performance and labor-saving devices for cultivation, transporting, harvesting and
processing of products to upgrade the farmer capacity in central Taiwan. Now, the
mandate focus on the energy-saving, carbon-reducing, stress adaption, mobilization
farming, protected horticulture and traditional agro-machinery sections. Recently,
there are 16 technology transfers and 21 patents in the agricultural engineering area.
Many new machineries and techniques for the mechanization and automation had
developed and improved for the farmers. In the area of spraying management research,
an automatic zone-shifting type boom-spraying device, electric self-propelled tri-

o



wheel sprayers for protected horticulture 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 had been utilized. 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 efficiency-raising. Others such like
farm machinery and automation equipment, the list goes on. Now, the buckwheat
sheller, rotary type vertical culture device, crop cultivation use solar power to establish
green production system are under developing and experimenting. Newly designed
techniques are not only increase irrigation efficiency and management skills inside
greenhouse but also save water and power resources. The water-saving irrigation and
rainwater recycling system are also studying and application along the Taiwan High
Speed Rail in southern Changhua County.

Key words: agricultural machinery, greenhouse technique, mobile agriculture, energy

saving and carbon reduction
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Extension and Education Research

Shih-Fang Chen

ABSTRACT

Extension and education research room was established in 1968, combining
research, education, extension resources works, with the government policy to conduct
annually farmers professional training, agricultural extension personnel training and
international agricultural specialist professional training, and go through 4-H club
education and counseling for outstanding farmers. Issue regular publications and
distribute agricultural policies, new agricultural knowledge, develop new technologies
for farmers to apply, in order to cultivate high-quality agricultural talents, to enhance
the knowledge, skills, attitudes and values of agricultural workers, and to improve
their agricultural management capability. The "Taiwan farm life." was published
from 1970 to 1986. "Taichung District Agricultural News" had been publication in
1979. "Taichung District Agricultural News" has been publication in 1982. "Taichung
District Agricultural News" was renamed "Taichung District Agricultural Promotion
newsletter in 1987. "Taichung District Agricultural Promotion Newsletter" published
volume 14 from 1 to 3, renamed "Taichung District Agricultural News Flash",
began in October issue. In addition, "the Taichung District Agricultural Extension
communication™ was launched in March 1987, issued monthly until 1999 July ceased,
and the other in October 1999 changed its name to "Taichung District Agricultural
Monthly," has so far issued 182. Research, combined with the area of agricultural
extension system, with the Council of Agricultural Policy into farmers' organizations,
agricultural human resource management, information dissemination, promotion of
technological innovation and agricultural services, agricultural extension education and

agricultural management, and other research-oriented areas, rural adequate response




issue of human resources, and to recommendations for the government to reference
Agricultural Extension policy.

Key words: extension and education, rural youth, farmers academy
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Agricultural Management Research

Ben-Yuan Tsai, Jung-Hua Hsu, Ting-Chen Yng, Hung-Ying Yang,

Xiu-Man Lin, Jia-Xing, Huang, Wei-Cheng Su and Miao-Yi Jian

ABSTRACT

Agricultural Management Research Laboratory was established in 1976, initially
the main tasks were farm accounting, research and counseling-based for improvement
of life, with the evolution and development of agriculture, research work was divided
into two fields including organization counseling and management improvement.
Organization counseling started from counseling production and marketing groups
organized by township farmers' associations, and went through with the assessment
of agricultural production and marketing groups; integrated organizations to establish
industrial of strategic alliance to help vertical development and horizontal links of
industry; established counseling teams to help young people set up sound operation.
Improving management started from assisting farmers to establish the concept of
production costs, to analyze and improve business model; by the use of agricultural
market reports, reviewing the price transparency of auction market; introducing
agricultural management know-how into diagnosing and counseling farmers
organizations; went through with display, sale and sale of agricultural products in order
to create a regional agricultural products visibility; counseling quality certification
operations of domestic excellent brand of fruits and vegetables, to increase sales
channels of agricultural products; to promote the traceable agricultural production
and marketing system in the central region to provide a safe and healthy agricultural
products to consumers; training rural agricultural information commissioner to
establish communication channels of the farmers' views and government policy. In



addition, the farmer and consumer's service center is incorporated in our research
laboratory in 2004, to provide single window services for farmers and consumers,
through various facilities such as phone calls, letters, E-mail, etc. to transfer and
exchange agricultural extension information. To date, there are 1607 production and
marketing groups, 143 industrial strategic alliances, and through counseling, there
are 27 groups eligible for the top ten blue-chip production and marketing groups, 163
trained people served as agricultural information commissioner. In the future, the
laboratory will focus on counseling farmers' organizations, the construction of industry
value chain, and strengthen the establishment of management model to provide
references of production and marketing plans for farmers, and to implement cost
reduction, adjusting industrial structure and upgrading agricultural competitiveness.

Key words: agricultural management, agricultural production and marketing classes,
industry strategic alliance, young farmers, cost of production, traceability
of agricultural products, agricultural information commissioner, farmer

and consumer services
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Rural Living and Information Communication
Research

Hui-Chen Chang, Kang-Chi Tseng and Ling-Ying Chiu

ABSTRACT

The station has engaged in the home economics extension education works for
47 years and is committed to the related research and promotion of rural life. Over
the years, we are holding annual professional training for home economics staff,
promoting home economics extension education, improving the rural community
development and environment, establishing agricultural industry culture, developing
local cuisine and agricultural souvenir products coordinated with government policy.
We are also conducting rural living related research, publishing books and recipes
related to home economics. The main business for information and communication are
through the mass media and Internet to disseminate the agricultural technology and
policy to farmers and consumers.

Key words: home economics extension education, rural living, information and

communication
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Puli Branch

Min-Hsien Yang, Hui-Chuan Hung and Yi-Fong Tsai

ABSTRACT

The Puli branch station located at Yuchi, Nantou County, is 625 meters above sea
level with approximately 16.7 hectares of land for field experiments. The main tasks of
this Branch Station are to improve the varieties of slope land crops, to develop farming
systems of various crops which can be used for slope land agriculture, and to develop
specific new techniques for flower, vegetable, fruit, herbal plants and other economic
crops. Currently, breeding orchid varieties, and improving their production systems are
the main research activities of this station. Important breeding research achievements
include the completion of Tomato 'Taichung Asveg No. 4' and 'Taichung Asveg No.
10", water bamboo 'Taichung No. 1', Dendrobium 'Taichung No. 1', 'Taichung No. 2'
and ‘Taichung No. 3', Cymbidium 'Taichung No. 1'. Important research achievements
include the completion of European hop, sweet persimmon, early peach, turf, jelly fig,
rose, emerging vegetable, water bamboo, cymbidium, nobile-type dendrobium and
organic compost etc.

Keyword: Cymbidium, nobile-type dendrobium, organic compost
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Patent and Technology Transfer

Jung-Hua Hsu, Hsiao-Chien Chao, Hung-Ying Yang, Shih-Fun Chen,

Jin-Hung Lin and Hsueh-Shih Lin

ABSTRCT

Over the last 20 years, the research achievements of Taichung DARES including
patents, plant varieties and technology transfer outcomes were abundantly increased.
So far there were 39 patents obtained, including 18 invention patents, 21 utility
model patents and an EU patent. From 2003 up to 2014, there were 49 new varieties
bred, within these 49 varieties naming or obtained plant breeder's right were mainly
important crops of central Taiwan area, including grain, fruit trees, vegetables, flowers
and upland crops, a total of 17 kinds of crops. The item of technology transferred
to industry and farmers have already reached 137 kinds, the total premiums were
35069.84 thousand NT dollars. The equipment materials, plant varieties and food
processing categories are in the majority. Transfer research technology results to
private companies or related farmers for effective use will improve those who need to
increase their technical standards, competitiveness and productivity, and will promote
the transformation and upgrading of agriculture.

Key words: patent, technology transfer
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