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ABSTRACT

This study evaluated changes in soil chemical properties and fertility status of agricultural
lands in the Gangwon region by land use type, and improved the accuracy and reliability of
soil testing through systematic quality control, technical training, and on-site consulting.
Annual soil testing was conducted on 6,680 representative parcels, including paddy, upland,
greenhouse, and orchard soils. Soil properties analyzed included pH, electrical conductivity
(BC), organic matter, available phosphorus, exchangeable cations (K, Ca, and Mg), and available
silica using standard methods. Soil properties varied clearly by land use. Paddy soils showed
appropriate pH and organic matter but excessive phosphorus and potassium, with relatively
low calcium and magnesium. Upland soils maintained stable pH, EC, and organic matter, but
showed elevated phosphorus and cations, indicating nutrient accumulation. Greenhouse soils
exhibited the greatest imbalance, with high EC (4.1 dS/m), available phosphorus (921 mg/kg),
and exchangeable cations due to intensive cultivation. Orchard soils were relatively stable,
although exchangeable calcium was somewhat elevated. Most soil properties remained stable
over time, while excessive phosphorus and certain cations persisted, particularly in upland
and greenhouse soils. High EC levels were consistently observed in greenhouse soils,
highlighting the need for improved nutrient and salinity management. Quality control measures
significantly improved analytical reliability, with suitable institutions increasing from 5 in 2021
to 12 in 2025. Major analytical errors related to sample handling, reagents, and equipment
were corrected through targeted interventions. In conclusion, soil fertility varied by land use
type, with nutrient imbalance most evident in greenhouse and upland soils. Systematic quality
control and training improved the accuracy and reproducibility of soil testing, supporting

sustainable soil management and site-specific fertilization.
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- (1:5) (9/kg) (mg/kg)  (mg/kg) K Ca Mg
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