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The Current Situation and Prospect of Half

Use of Chemical Pesticides in Ten Years

Hsien-Hsien Tseng'”, Jiunn-Yaw Lin', Kun-Lung Lee', Yu-Tang Hung',

Wei Ou-Yang', Chern-Feng Yen', Tse-Wei Chen'

Abstract

As the international community continues to focus on promoting the
development of sustainable agriculture, as well as reducing pesticide hazards to
human health and the environment and pesticide reduction, in 2017, the Council
of Agriculture, Executive Yuan (COA) announced the policy goal of "halving
chemical agriculture in 10 years", which was officially implemented in 2018,
and is based on three major management strategies and corresponding measures:
"Strengthening integrated management and encouraging friendly agriculture,"
"Eliminating high-risk pesticides and strengthening and "Formulating
supporting measures to gradually achieve a 50% reduction", will gradually
promote the action plan of pesticide reduction in three phases. At present, under
the promotion of high-risk pesticide ban and restriction measures, the use of
highly toxic pesticides has been reduced by nearly 70% compared to the base
years, and will continue to promote relevant refinements to continue to reduce
the risk and use of chemical pesticides.

Key words: half use of chemical pesticides in ten years, integrated pest

management, highly hazardous pesticides

" Corresponding author, E-mail: hsien@mail.baphiq.gov.tw
! Bureau of Animal and Health Plant Health Inspection and Quarantine, Council of
Agriculture, Taipei
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Environmental Distribution of Pesticides and

their Effects on Non-target Organisms

Yung-Ping Wang', Jun-Hao Liu', Jui-Hung Yen'"

Abstract

The purpose of pesticide use is to protect crops from diseases, insects, and
weeds so as to ensure the quality and quantity of agricultural production. However,
in general pesticides, only a small amount is delivered to the target organism (pest)
to exert its effect after use, and the rest begins to spread in the environment. These
circulating pesticides will exist in the air, soil, and water environments, and
organisms living in the above environments become non-target organisms
accidentally exposed to pesticides. In the early days, pesticides paid attention to
efficacy and neglected the impact and impact on the environment. However, with
the concern and understanding of the ecological environment, the registration of
pesticides now requires complete information on the impact on the environment
and non-target organisms. However, chemical pesticides have the characteristics of
degradation over time after use. The pesticide residues on crops have the highest
residues after application, and the residues gradually decrease with the continued
growth of the works; pesticides remain in the environment. It is also gradually
degraded under the action of sunlight, air, or microorganisms in water and soil.
Even so, the distribution of pesticide residues in the environment and the impact on
non-target organisms are still of great concern. This article will present examples
of pesticides' distribution in the environment, possible impacts on non-target
organisms, and restrictions and management on their use due to environmental

distribution or concerns about impacts on non-target organisms.

Key words: pesticide, environment, non-target organism
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! Department of Agricultural Chemistry. National Taiwan University. Taipei
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Fig. 1. The relationship of IPM (integrated pest management), ICM (integrated crop
management) and [EM (integrated environment management)
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Table 1. The registered biological pesticides and its control targets
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Table 2. Items of plant protection materials that have been announced to be exempt

from registration and the number of products (until August 10, 2022)
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= \% 30
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=i O] \Y% 10
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FHAS RSN ~ D g \Y \Y 54
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Table 3. Materials that can be used for pest management in organic crop production
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Application of Nature Plant Protection
Materials in Integrated Pest Management

System

Ting-Fang Hsieh'", Jyh-Nong Tsai', and Jih-Zu Yu?

Abstract

The development of natural plant protection materials as a tool to prevent pests
and diseases in friendly farming is currently an emerging research topic. The natural
plant protection materials referred to in this article include microbial pesticides and
natural materials. There are 15 microbial pesticides that have been announced and
registered in Taiwan, and 19 materials and raw materials that are legally safe food
can be used as registration-exempt plant protection materials. Those materials can
be used partly to replace the chemical pesticides and integrated into the Integrated
Pest Management (IPM) system to reduce the product losses caused by pests.
However, how to properly integrate the above-mentioned natural plant protection
materials into the overall IPM system, there is no set of standard operating
procedures to follow. Therefore, it must be adjusted according to the local
cultivation environment, cultivated crops and possible pests and diseases in crop
cultivation system. After understanding the targets and their effects of various
natural plant protection materials or products on control of crop pests and diseases,
the natural plant protection materials can be properly introduced into IPM from the
perspectives of creating a healthy environment for crop cultivation, promoting crop
health and reducing the harm of diseases and pests, and develop a set of IPM tactic

from prevention to treatment. In order to achieve the effect of reducing the use of

" Corresponding author, E-mail: tfhsich@tari.gov.tw
! Plant Pathology Division, Taiwan Agricultural Research Institute, COA
2 Applied Zoology Division, Taiwan Agricultural Research Institute, COA
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chemical pesticides, it should be continuously carried out the suitable IPM strategy.
Key words: Nature plant protection material, Registeration-exempt plant protection

material, Integrated pest management, Application case
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& IR (formulated soil amendment) » EfH K 23 D8 7] DIFE S
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F— P76 BRI Y & SRR IR R T

Table 1. Ingredients of formulated soil amendments forontrol of soilborne plant

pathogens

Designation Ingredients

S-H mixture ¢V Bagasse, rice husks, oyster shell powder, urea, potassium
nitrate, calcium superphosphate, mineral ash.

AR-3 mixture " Cattle manure, chaff, crab shell meal, urea, calcium
superphosphate, potassium chloride, mineral ash.

LT mixture® Shrimp/crab shell meal, castor pomace, marine algae powder,
soybean meal, molasses.

FBN-5A mixture ® Fish meal, spent forest mushroom compost, blood waste, lime,

ally alcohol

F - fEHF RN S-H IR A YIBHAH R FIIHER @
Table 2. Control of soil-borne vegetable crop diseases by amendment of soil with S-
H mixture in fields

Crops Disease name Disease incidence (%)
p (Pathogen) Amended Nonamended
Chinese Clubroot 1.6b* 46.0 a
cabbage (Plasmodiophora brassicae)

Cucumber Damping-off 13.0b 89.0 a
(Pythium aphanidernatum)

Watermelon Wilt 32.1b 8l.5a
(Fusarium oxysporum f. sp. niveum)

Radish Wilt, yellow 20.0b 583a
(F. oxysporum f. sp. raphani)

Garden pea Wilt 46.0b 76.0 a
(F. oxysporum f. sp. pisi)

Pepper Southern blight 0.6b 11.7a
(Sclerotium rolfsii)

Bean Rhizoctonia blight 1.2b 145a

(Rhizoctonia solani)

* Means followed by different letters for each crop disease between amended and
nonamended treatment are significantly different (p<0.05). (Student’s t-test)
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W— - FEREREMHF A B mycoides BM02 [fiiEH0 T & MK (Ralstonia

solanacearum)
Fig. 1. Effect of Bacillus mycoides BM02 on controlling eggplant bacterial wilt

caused by Ralstonia solanacearum in the Pintung field
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Strategies for Integrated Management of

Soilborne Crop Diseases

Jenn-Wen Huang" **, Chiu-Li Lin®, Chien Hao Chai'

Abstract

Soilborne diseases of crops are caused by a diverse group of plant pathogens
that are destructive and often difficult to control. Soil disinfectants and fungicides
are used to control soilborne diseases affecting crop cultivation. The reliance on
chemical control is no longer a good option as it is frequently associated with
environmental pollution and development of pesticide resistance in plant
pathogens. An extensive use of fungicides has also increased concerns about food
safety. Development of effective and economically and environmentally disease
management strategies becomes extremely important in crop productions under
both conventional and organic farming systems. The objectives of this topic are to
discuss the current research achievements on soilborne disease control using
different methods, including soil amendments, hydroponics and soilless growing
systems, disease resistant or tolerant cultivars, soil solarization, grafting, biological
control and crop rotation. An integrated disease management (IDM) approach is the
most effective method to control soilborne crop diseases. The approach combines
different methods synergistically. To successfully manage soilborne crop diseases
using IDM, it requires a thorough understanding of the ecology of each cropping
system, including the crop, the pathogens, and their antagonists, and the

surrounding environment.
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