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Pinnaspis buxi are the main pests on nest fern.
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Plant Protection

To cope with the demands of agricultural development and sustainable utilization of
resources in Hualien district, research activities of plant protection are focused on the
studies of ecology, control measures, non-chemical management, and prediction, diagnosis
and prescription of various crop diseases and insect pests. Emphases have also been laid on
the detection and monitoring of epidemic status and the promotion of safe use of
agricultural chemicals in the field.

Prediction models for diseases and insect pests such as peanut leaf spot, soybean rust
and purple stain, citrus canker, taro seedling soft rot, leck rust and bulb mites have been
established. These models can effectively predict the incidence of pests for in time control,

Non-chemical plant protection is beneficial to the safety of the public and the
preservation of environment. Some examples of our research accomplishments are the
prevention of downy mildew disease by ferric chloride in small cucumber, the Bakanae
disease (Gibberella fujikuroi) by ferrous chloride in rice, and the blast disease by ferrous
chloride and clove oil in rice. The damage caused by bulb mites can be lessened by
azadirachtin and the damage caused by powdery disease can be decreased by the application
of Bacillus amyloliquefaciens B190 improver. The non-chemical control measures can,
significantly reduce the amount of pesticides and fungicides used in crop production.

For integrated pest management, studies on the ecology and control measures of major

insect pests have been conducted in nest fern, yam, kumquat, and water convolvulus.
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ZEHE RERBLESEZHRAZE Mired bug and anthracnose disease are the main insect pests and
diseases, respectively, on yam.



" With helps from the Central Weather

Measures recommended to the farmers include the application of malathion and neem to
control Pinnaspis buxi in nest fern, imidacloprid and bifenthrin to control mired bug in yam,
and benomyl and delan-C to control anthracnose disease in yam. For the control of blight
disease in kumquat and bacterial wilt in water convolvulus, satisfactory results can be
obtained by the application of tri-copper sulphate, dimethomorph, kasuran, and acidic soil
improver.

The whole-scale prevention of oriental fruit {ly, covering 3.100 hectares of farmland, has
been conducted in Yilan County. Biological control of beet noctuid in green onion has also
been carried out for over 400 hectares in the San-Shing area of Yilan County. These
measures effectively decreased the pest population densities and the degree of damage to the
crops. Scientists of this Station are also
responsible for the year-round collection

and analysis of agro-meteorological data.

Bureau, this Station provides forecasting
information to the farmers for adjusting
the timing of farm operation and reducing
damages caused by natural disasters.

In order to improve the efficiency of
pest management and the quality of
agricultural products, this Station guides
84 production and marketing groups in
Hualien district for safety use of
chemicals and verification by GAP (Good
Agricultural Practice) standards.
Agricultural products, especially
vegetables and fruits, bearing the GAP
label is an indication of cleanness, safety
and quality which is widely recognized by

the consumers in Taiwan.
AR AN ASHNREREMR Cinnamon 0:1 can
effectively prevent the downy mildew disease on
cucumber.
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fly by hanging trap box is very effective.

MERR A BRI FEE R BB Bacillus amyloliquefaciens B190 can

effectively inhibit the powdery mildew disease on muskmelon.
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The three-dimensional soil profile samples of Hualien district.
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Soil and Fertilizer .

Due to the natural constraints, e.g., the topography and mother materials of soil, '
Hualien and Yilan Counties have severe soil problems such as extreme acidity, base, :

microelements deficiency, and poor drainage. Therefore, our priorities in soil and fertilizer
research include the exploitation of the causes and solutions of plant nutrition disorders, the |
recommendation of reasonable fertilization through the diagnosis of soil and plant tissues,
and the improvement of cultural techniques, compost making and cultural medium '
formulation for organic and protective cultures.

In the past few years, soil and crop scientists of this Station have established the '
complete soil database covering Hualien and Yilan Counties by the method of grid survey.
The obtained information has been utilized in farmers’ educational program of “Soil
characteristics and appropriate fertilization” held in every township in this district. In order
to enhance our service quality, this Station has also made the soil database available to the
public. Farmers and agricultural industries and scholars can easily access to the soil

information by linking to our website.

R A

We also developed the “pseudo-composted rice hull medium” from agricultural
wastes for the cultivation of melons, vegetables and fruit trees. This medium can be reused ;

and possesses the advantages of low cost, low salt content and good ventilation. A compost

containing chicken manure, rice bran and rice hull has been formulated which possesses the

potential of increasing the yield of cucumber by 20-30%. As the fertility of this compost 1
can last for up to six months, the operation of top-dressing fertilizers is less needed. The

quality of flowering Quince ( Chaenomeles saneness ) can be enhanced significantly if pot- 1
cultured with loam, perlite and peat moss, and covered with organic fertilizer. Foliar ]
fertilization with a solution of potassium chloride and

potassium phosphate can improve guava's sweetness. o v _
Inoculation of the mixture of mycorrhizal fungi, SR RETE E
nitrogen-lixing bacteria and phosphate-solubilizing
bacteria to seedless water melon allows better growth
and high rate of nutrition utilization of the plants. A
six-year organic farming experiment for the

evaluation of different rotation systems has been

conducted. Compared to the “paddy-upland”

pattern, the “upland-upland” pattern performed ' ' .

- ~ . . aqe - 5 L] T — -
better in terms of nutrient-supplying capability of the MIEBRBE BURRERBS
Educating farmers the concept of

soil and the yield of CIqRs- reasonable fertilization. 'l;
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Website of soil information provides
immediate online search.

(RS SY Rl 0B SR B ST E Pseudo-composted rice hull as a

cultivating medium.
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Inoculating mycorrhiza to
promote the growth of seedless
water melon.
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The upland-upland rotation
pattern gives the highest crop

yield among various treatments.

SRR RS/ E 852
20~30%

[ncreasing cucumber yield up to
30% by the application of rice
bran compost.
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Agricultural Machinery

Mechanized and automated operation in agricultural production can increase the
working efficiency by saving labor and time, and therefore considered essential to the
upgrade of modern agricultural industry. Scientists of this Station are devoted to the
development of machines for fertilization, cultivation of horticultural crops, and processing
of agricultural products. l

This Station has developed various types of fertilization machines used on organic
and/or chemical fertilizers of different shape and particle size. Currently, a total of 641
machines are used for fertilization in over 30,000 hectares of farmland. which saves at least
NT$60 million dollars in operation each year. One of the machines, the fertilizer spreader
for granular and powdery organic fertilizers has been granted patent for its new design. It
needs only 45 minutes to fertilize one hectare of land. A multi-functional machine capable
of plowing, making ridges and applying fertilizers simultancously has also been developed.
The operation efficiency is 2-3 hours per hectare which can save NT$6,000-8,000 dollars as
compared to conventional machines.

For the cultivation of horticultural crops, the simple hand-pulling and powcrcd

automatic loading seeders have been developed for the seeding of small-seed leafy

—
jemny

Mo s ot 2 T e S

RETU B 2 R Roller sorting machine of Wentan pomelo.
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vegetables. These machines can save 28-86% of seeds needed and give even germination
and uniform stands in the field. They can also significantly increase the working efficiency
and lower the production cost. The semi-automatic transplanter can transplant two rows of
seedlings at one time. It also allows the choice from three options of the most suitable
between-plant spacing. These machines have been granted three patents for their inventive
design and new inodel. ‘

In agricultural products processing, two types of sorting machines for Wentan pomelo
have been developed. The type I machine, composed of rollers and a weight classifying
design, sorts the fruits by weight. The sorting device of type II machine contains a roller

system adjustable for height which can greatly increase the sorting efficiency.

{EEEFERE—8TEERE Synchronous fertilizer-applying and widge-making machine




