OROIELIA FHF T FoiF IS MY O

A TE 71 T A7) A
AFHA 2 AFTA azger| 73| a7 | AR
AR 4 B AT i 2327 DA | o]

olFolx YA AAFH 134 HH=
#Ere A

2180 ofFotx A, A, el JIBAAA

A |'23~25| DA AFT | o)X

ABSTRACT

With the increasing interest in environmentally friendly agriculture and sustainable
food production, the use of aquaponic cultivation systems has been expanding.
However, in aquaponic systems, crops and fish share the same aquatic environment,
making it difficult to apply chemical pesticides commonly used in conventional
greenhouse cultivation. Additionally, pesticide application may cause toxicity
problems for fish during pest and disease control. Therefore, the development of
eco-friendly pest and disease management technologies that are safe for both crops
and fish is required in aquaponic cultivation. This study was conducted to develop
eco-friendly pest and disease management techniques applicable to lettuce
cultivation in aquaponic systems. To select organic agricultural materials suitable for
use in aquaponic systems, fish toxicity tests were conducted, and 5 materials for
disease control, 8 for insect pest control, and 4 for both disease and pest control
were selected. In the disease control efficacy test, preventive treatment against
lettuce leaf spot showed control effects ranging from 54.9% to 93.4% with some
organic materials, while treatments after disease occurrence showed more than 75%
control efficacy. In the insect control test, several organic materials showed
corrected mortality rates of 81.5~87.2% against thrips 48 hours after treatment,
confirming their potential for effective pest management. In addition, lettuce
cultivation trials conducted in aquaponic facilities during 2023-2024 showed that the
eco-friendly treatment plots tended to have lower pest and disease incidence
compared with the untreated control, while crop growth and yield were similar to
those of the conventional control treatment. In on-farm wvalidation trials, pests and
diseases were successfully managed using the selected organic agricultural materials,
and no damage to fish was observed during the treatment process. Meanwhile, for
chironomid larvae occurring in deep-flow technique aquaponic systems, the potential
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of biological control using loaches was confirmed. One loach consumed an average
of approximately 277 larvae per day, suggesting the applicability of eco-friendly
pest management using natural predators.

These results indicate that the use of organic agricultural materials with low
toxicity to fish, together with biological control methods, can effectively manage
pests and diseases in aquaponic lettuce cultivation. This approach is expected to
contribute to the stable production of aquaponic systems and the realization of
sustainable agriculture.
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