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Current Knowledge on Soil Organic Carbon Storage and Dynamics

Umakant Mishra
Computational Biology & Biophysics, Sandia National Laboratories, Livermore, CA 94550, USA

Soil organic carbon (SOC) determines multiple ecosystem services that soils provide to humanity. However,
land use and climate change may alter the current soil carbon balance and convert the land surface into either
a source or sink of atmospheric CO2, altering soil properties and functions. Recently, using a large number of
global soil profile observations, datasets of environmental factors and a variety of modeling approaches, we
conducted studies to (1) quantify the magnitude and uncertainty of global and regional SOC estimates, (2)
predict the SOC changes under future warming scenarios, and (3) investigate how the coupled model inter-
comparison project phase six (CMIP6) earth system models project the future changes in global SOC stocks.
We found large ranges in global estimates of surface (0-0.3m) and profile (0-1m) SOC stocks with varying
predictive accuracies across depth intervals and biomes. The cropland SOC estimates were comparatively more
accurate than the SOC estimates of other biomes. We found depth dependent SOC losses, with soils becoming
a carbon source to the atmosphere under future surface air warming scenarios. In contrast, the CMIP6 earth
system models predict global soil carbon gain under high emission scenarios. In summary, a large knowledge
gap exists in our understanding of both the current global SOC storage, and it’s fate under changing climate.
Global collaborative efforts on (1) harmonizing SOC profile observations, (2) conducting in-situ warming
experiments across depths and environmental gradients, and (3) representing soil-forming processes and pedo-
genic feedbacks in earth system models are needed to reduce the uncertainty that exists both in the magnitude
and fate of SOC.

Speaker: Umakant Mishra is a computational soil scientist, who studies land use and climate change impacts
on soil biogeochemistry. Using field observations, remote sensing and environmental datasets, and geospatial
and process-based modeling he quantifies anthropogenic and climatic impacts on the soil system. He serves as
Associate Editor in Vadose Zone Journal and Soil Science Society of America Journal. Currently, he serves as
a Chair of the International Soil Science Award Committee of Soil Science Society of America and a Co-Chair
of the Data & Observation Model Link science panel and an Executive Board member of the International Soil
Modeling Consortium.
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The Roles of Agricultural Extension Agency of the Local Government for
Low-Carbon Soil Management

RIS
Seokcheol Kim* and Hoseup Soh

A7 EEdred

Gyeonggi-do Agricultural Research and Extension Services, Gyeonggi-do, Republic of Korea
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Effect of Different Tillage Practice and Green Manuring on Nitrous Oxide
Emission and Nitrate Leaching from Upland Arable Soils

Hyun Ho Lee*, Hojeong Kang, and Chang Oh Hong'

olfEt, FuA, T

School of Civil and Environmental Engineering, Yonsei University, Seoul, 03722, Republic of Korea
"Department of Life Science and Environmental Biochemistry, Pusan National University,

Miryang, 50463, Republic of Korea

AMhet AdEFsta) RAkdietn A E stetat

Maximum up to 50% of the N input is not used by crops, and these are released to the environment in the
form of N>O emission and NOs leaching. Traditional soil management, reduced tillage and green manuring,
increase N use efficiency and decrease adverse inorganic N from arable soils. However, so far, many studies
have suggested that guidelines for tillage operations and green manuring have differences in effects on N,O
emission and NO; leaching in upland arable soils. The reason is that it is affected by the duration of
managements, climatic conditions and soil characteristics. The objective of this study was to determine the
effect of different tillage practices and green manuring on N>O emission and NO; leaching from upland arable
soils.

The results from a field experiment for three years clearly demonstrated the effect of tillage practice and
green manuring on N>O emission and NO; leaching from upland arable soil and crop productivity. No-till
practice and green manurings were effective soil management for reducing N;O emission and NO; leaching.
In addition, mixed two effects of both soil managements showed different trends for agricultural economics
and the environment. Overall, No-till significantly decreased the mean value of cumulative N>O emission and
NO; leaching by 19% and 44% than conventional tillage. Also, these results were attributed to preventing
excess WFPS by improving soil physical properties. Changes in the mean value of cumulative N,O emission,
NO; leaching, and maize ear yield by green manuring have been influenced by the amount of N input (Fallow
> Hairy vetch > Mixture > Barley = Control). No-till with Hairy vetch and Mixture, was the optimum soil
management for reducing N>O emission and NOjs leaching based on high maize yield and N use efficiency. A
combination of Hairy vetch and No-till could be more environmentally and economically beneficial to soil
management.

Cumulative N>O emission and NOs leaching were higher in Inceptisols than Andisols. Although the copies
number of 16s rRNA in Andisols was higher than that in Inceptisols, Inceptisols had much greater relative
abundances of nitrifier and denitrifier compared to Andisols. The high heterotrophic potential in Andisols
reduces the NH;* concentration in the soil, which can lead to inhibition of nitrification. NO emissions and
NO:; leaching decreased with minimizing tillage operations in Andisols but increased in Inceptisols. This was
related to soil water movement affected by soil physical properties. Interestingly, N,O emission and NO;
leaching were sharply reduced in Andisols with applied green manures despite even more N added. More
inorganic N was immobilized by microorganisms in Andisols with greater microbial abundance. Therefore,
when applying tillage and green manuring on the arable fields, it is necessary to modify the soil management
method considering the soil organic matter concentration to mitigate N loss rather than standardized guidelines.
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This study suggested that the tillage practices and green manuring could reduce N>O emission and NO;
leaching by guaranteeing maize productivity and N use efficiency in the viewpoints of economic viability and
environmental conservation. It is necessary to closely check the soil characteristics when applying reduced
tillage practice and green manuring that are different from conventional agricultural activity.

Keywords: Nitrous oxide emission, Nitrate leaching, Tillage practices, Green manuring
Comrespondence: soilchem@pusan.ac.kr (055-350-5548)
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Fig. 1. The classification for cone index profiles shapes of tillage practices (CT and NT) (MCIL: Maximum,
DCT: Depth to the MCI, D2CI: Depth to 2 MPa, TD2CI: Thickness of the soil layer with CI > 2 MPa).
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The Mechanism of Heavy Metal Reduction by
Biosulfur-Modified Biochar in the Aqueous
T s HEA
Young Kyu Hong*, Jin Wook Kim, and Sung Chul Kim
R 1
Chungnam National University, Daejeon, 34134
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+ H}o] 2 X Biochar, BC)2} 0] 2 ZHBio-sulfur, BS)-& 235} o] A 23 BCBS(BC+BS) 2] &4 SZ}
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Warming and Elevated CO, Affect Paddy Soil Carbon Dynamics by
Changing Biomass and Chemistry of Rice Residues

Hyun-Jin Park* and Woo-Jung Choi

EIFINEEE

Department of Rural & Biosystems Engineering and AgriBio Institute of Climate Change Management,
Chonnam National University, Gwangju 61186, Korea
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Rice (Oryza sativa L.) residues including root and straw are typical carbon (C) sources in the paddy soils,
which can play an important C sink role due to the slow decomposition of organic matter under submerged
conditions. However, the quantity and chemical composition of rice residues are likely to be changed by
co-elevated atmospheric CO; concentration ([CO;]) and air temperature (T,;). The changed substrate
availability and quality should further affect paddy soil C dynamics such as microbial decomposition and its
temperature sensitivity (Qyo). Therefore, this study was conducted to investigate the changes in biomass,
chemical composition, and decomposition of rice residues, as well as Q1 of decomposition, by elevated [CO;]
and T, Co-elevated [CO;]-T, increased biomass of both rice root and straw, while decreasing C-to-nitrogen
(N) ratio (C/N) and lignin (recalcitrant C)-to-N ratio (L/N) due to the greater impact of increased N assimilation
than N dilution. Decomposability of rice root produced under co-elevated [CO;]-Ty (C/N: 93.4; L/N: 36.4)
was greater than that produced under co-ambient [CO;]-T,, (C/N: 120.9; L/N: 53.7), although the such pattern
was not found for straw. These findings indicate that under future co-elevated [CO;]-Tay, paddy soils may
receive more rice residue (particularly root) with high quality and thus emit more CO; to the atmosphere via
microbial respiration. However, it was also found that the Q;o values of rice residue decomposition were not
changed despite the changed residue chemistry. The results of this study provide a novel insight into the
potential changes in C dynamics in paddy soils under co-elevated [CO;]-T,; that are necessary to predict
changes in paddy soil C sequestration under global warming.

Keywords: Carbon sequestration, Global warming, Paddy soil, Rice residue, Microbial decomposition
Comrespondence: hjpark53@jnu.ac.kr

- 12 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

MEIBIEIR} 4

=

Life Cycle Assessment of Biochar Utilization and its Impact to Mitigate
Global Warming in Rice Cropping System

Ronley C. Canatoy', Hogyeong Chae', JTi Su Ha!, Snowie Jane C. Galgo', Ali Fakhar', and Pil Joo Kim"?
'Division of Applied Life Science (BK 21+Program), Gyeongsang National University, Republic of Korea
"Institute of Agriculture and Life Sciences, Gyeongsang National University, Republic of Korea

Biochar and compost were accepted as stable organic amendments that functionally increase soil C stock as
well as decrease greenhouse gas (GHG) emissions in rice paddy. However, in most studies, the effects of these
stable organic amendments on GHG fluxes were evaluated only within the cropping sector without
considering the industrial process of biochar production. To evaluate net effect of utilizing these stable organic
amendments on global warming within the whole rice cropping system boundary that is from industrial to
cropping processes, an estimation through life cycle assessment was conducted. Fresh, compost, and biochar
manures were selected as main treatments applied at a rate of 12 Mg ha™ (dry weight) in a typical rice paddy
and total GHG fluxes were evaluated using the closed chamber method. In comparison with fresh manure,
compost utilization decreased its net global warming potential (GWP) which refers to the integrated GHG
fluxes and soil C stock changes in CO; equivalent by 43% within rice cropping sector, via 25% decrease in
CH; flux and 39% increase in soil C stock. However, 34 Mg COs-eq. of GHGs were additionally contributed
during the composting process to produce 12 Mg of compost and then increased the net GWP by 34% within
the whole system boundary. In comparison, biochar turned rice paddy soil into a GHG sink, via 56% reduction
in CHj fluxes and 13% increase in soil C stock. However, pyrolysis process released a total of 19 Mg COs-eq.
of GHGs to generate 12 Mg of biochar. As a result, biochar utilization decreased its net GWP by
approximately 28% over fresh manure within the whole system boundary. Rice grain productivity was not
different between biochar and compost manures, albeit compost considerably increased grain yield over fresh
manure. Consequently, biochar utilization significantly decreased GHG intensity which indicates net GWP
per grain yield by 33% over fresh manure, while compost increased by 22%. In conclusion, biochar could be
a sustainable organic amendment to effectively reduce the global warming impact of rice paddy; however,
compost utilization requires careful consideration primarily due to its huge additional GHG emissions during
the composting process.

Keywords: Net global warming potential, Pyrolysis, Rice paddy, Greenhouse gas intensity, Soil organic

carbon stock
Comrespondence: rcanatoy(@gmail.com

13 -






A N D BEERREININE [ 7 E R

L5
H

=X

il
F







20223k UIEYHIRTIE] H54X Fol gl HIIotarel

THiseiL=] Algde| S s o Y AEIEYS] sHeTlE 7Y

Trends in International Agricultural Development and Cooperation Projects
and the Possibility of Korean Agriculture and Agricultural Startups
Entering Global Markets
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Challenges to the Intemational Agricultural Cooperation Projects
- A Case Study on Long-Term Changes in Paddy Soil Fertility in
Tropical Asia from 1960s to 2010s -

Junta YANAI
Kyoto Prefectural University, Kyoto 606-8522, JAPAN
Japanese Society of Soil Science and Plant Nutrition (Director of Partner Relations)

International cooperation is one of the most essential strategies to carry out soil and fertilizer research in
wider perspective. For example, a case study was carried out to investigate long-term changes in paddy soil
fertility in tropical Asia from 1960s to 2010s, based on the understanding that 1) over 50 years of the Green
Revolution since the 1960s, the global population has increased by 2.5 times, cereal production by 3.3 times,
and the use of N, P and K fertilizers by 9.4, 4.2, and 4.3 times, respectively, and 2) information is still limited
on the influence of these impacts on the fertility status of agricultural soils. The influence of the Green
Revolution on 142 paddy soils in three tropical Asian countries, i.e., Thailand, the Philippines and Malaysia,
were investigated by repeated soil sampling in the 1960s and 2010s at or near the same locations. We revealed
that the phyto-availability indices of three macronutrients, i.e., available P, total N, and exchangeable K,
showed 743% (p<0.01), 12%, and 1% increase on average, respectively, while total C showed 9% decline.
Comprehensive investigation of overall fertility status by factor analysis using 11 soil parameters suggested
that only the factor scores associated with “available P status” increased drastically in all the three countries
(p<0.01) whereas those associated with “organic matter and N contents” and “inherent potentiality” did not
exhibit any consistent changes. We concluded that intensive soil/fertilizer management systems under the
Green Revolution have successfully improved the nutrient status, especially P status, of paddy soils with slight
decrease of total C, while a large amount of N and K applied has been released to the outer environments.
Conversion to a high-efficiency system of external nutrient inputs with organic matter-conserving strategies
would be required to secure sustainable food production while restoring the environment during the coming
decades (Yanai et al. 2022: Eur. J. Soil Sci., 73, ¢13193). Such research could be possible because international
cooperation has been established with the countries for such a long-term. In conclusion, investigation of
scientifically important topics related to soil and fertilizer management in collaboration with other countries
would enable us to obtain not only wider-scope understanding of the topics but also better understanding of the
relative situation of our own country. International collaboration based on the framework of ESAFS (East and
Southeast Asia Federation of Soil Science Society) would be a promising way to promote fundamental
research with wider scope in space and time.

Keywords: ESAFS, Green Revolution, International cooperation, Long-term change, Paddy soil fertility
Comrespondence: yanai@kpu.ac.jp (+81-75-703-5649)
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Soil Management for Sustainable Agriculture in Malaysia

Rosazlin Abdullah

Institute of Biological Sciences, Faculty of Science, Universiti Malaya, 50603, Kuala Lumpur, Malaysia

Agriculture is one of the main land use in Malaysia, which has made a substantial contribution to the
economic growth of the nation by providing food, employment, export revenue, and raw materials for
agro-based industries. Malaysia has a total land area of approximately 33.03 million hectares. About 13
million hectares are situated in West Malaysia, and the rest in East Malaysia. About 47% of the land in West
Malaysia is considered unsuitable and marginal for agriculture, and the percentage in East Malaysia is even
higher. Malaysian soils are highly weathered, acidic and not very fertile for crop production. About 75% of
these soils fall under the Ultisols and Oxisols soil groups. There are also several group of soils, which are
normally referred to as problematic soils due to some physical and chemical (localized) constraint to plant
growth that these soil exhibit such as acid sulfate soil, peat soils, tin tailings and BRIS (Beach Ridges
Interspersed with Swales). Hence, there is an increasing need to use the problematic soils for agriculture.
Productivity of the soil is improved by identifying the problem for the development of proper soil management
techniques with some features must be taken into account such as topography, climate, soil erosion, flooding
and soil fertility. Various actions have been taken by the Malaysian government to rectify it. As a result,
Malaysia is the world’s second-largest palm oil producer despite facing the constraint of soil fertility.
Meanwhile, current issues and challenges pertaining to food security have been primarily considered in the
process of formulating nation’s policies including the need for dynamic food system transformation to ensure
the agrofood sector remains significant and relevant in the national socio-economic development in Malaysia.
To support the aspirations of National Agrofood Policy 2021-2030, the adoption of Fourth Industrial
Revolution (4IR) technologies through modernization and smart agriculture is very important to increase
agricultural productivity to ensure sustainable national food security. Agronomists, soil scientists, policy-
makers, the government, and the private sector all have different perspectives on soil, but they all agree on one
thing: soil sustains life. Adaptation of technology is the way forward in sustainable soil management for crop
productivity and to achieve the continuous sufficiency of food supply in Malaysia.

Keywords: Soil management, sustainable agriculture, Malaysia, problematic soil
Comrespondence: rosazlin@um.edu.my (603-79674360)

v g p  Distribution of suitable soil \ 2 Land use Type Hectare Percentage (%)

)i * Paddy 674,332 8.99
Plantation crops 6,316,406 84.25
Minor plantation crops 149,765 2.00
Fruits 197,533 2.63
Vegetables 67,777 0.90
Cash crops 19,270 0.26
Herbs and spices 7,159 0.10
Flower 2,227 0.03
Aquacultures 38,835 0.52
Livestock area 23.872 0.32
Total 7,497,1476 100

Source: Department O AGTHEUIEUrENMalaysIa 2015 Source: Ministry of Agriculture, 2014

Fig. 1. Distribution of suitable soil in Malaysian. Fig. 2. Agriculture land use in Malaysia.
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Effect of Adjusting Rice Transplanting Dates on Greenhouse Gas
Emissions and Productivity in a Paddy Field during Cultivation

Yeomyeong Lee!, Juhee Lee!, Hyerin An!, Sohee Yoon', and Sang Yoon Kim"*

olofw, o, S5y, qrald, R4S

"Department of Agricultural Chemistry & Interdisciplinary Program in IT-Bio Convergence System,
Sunchon National University, Suncheon 57922, Korea

"Department of Agricultural Life Sciences, Sunchon National University, Suncheon 57922, Republic of Korea
‘AR Fatelat & BK21 IT-Bio§ A28 dy, *edtietn Ayt aetdish s astat

The rice transplanting dates can have a significant impact on greenhouse gas (GHGs) emissions, especially
methane (CH4) and nitrous oxide (N2O) due to influencing rice growth characteristics and soil moisture
conditions in paddy soils. Particularly, delaying transplanting date may shorten overall flooding days and limit
favorable anaerobic conditions, which can significantly affect GHGs dynamics in rice paddies. However,
these impacts have not been systematically evaluated yet. This study was carried out to recommend the
optimum transplanting date on minimizing GHGs (CH4, CO; and N>O) emissions without significant loss of
rice productivity in a Korean rice paddy field. Two different types of rice cultivars (Sindongjin as late maturing
and Jomyeong no. 1 as early maturing, which were recommended in Southern part of Korea) were transplanted
on four different dates on May 10 (Time 1), May 25 as local recommended date (7ime 2), June 10 (Time 3), and
June 25 (Time 4) at every 15 days interval in 2022. Our study showed that there were little differences on
overall GHGs emission patterns among all the treatments. However, total GHGs fluxes were highest at the
early transplanting date (7ime 1), and then gradually decreased with delaying rice transplanting date, mainly
reducing CH4 emissions probably due to the changes in meteorological properties, plant growth characteristics,
and flooding periods. Among all GHGs, CH, was a main contributor of net global warming potential (GWP)
(ca. 89%) over the total GWP. CO; and N,O were comparatively negligible on increasing net GWP, showing
ca. 11% and 0.6%, respectively. Overall GHGs emissions were significantly influenced by rice transplanting
dates but showed little impacts on rice varieties in this study. Total GHGs emissions per rice cultivation days
(total GWP per cultivation day) was gradually decreased with delaying the rice transplanting dates, suggesting
that delaying the rice transplanting date could be one of the promising mitigation strategies. There were no
significant differences on rice productivity among all the treatments, indicating that delaying transplanting
date could not deteriorate overall yield. In conclusion, delaying rice transplanting date could be one of the new
options to effectively reduce GHGs emissions without significant loss of rice productivity in a Korea paddy
soil.

Keywords: CH,;, GHGs emissions, Methane, Paddy soil, Rice cultivar, Total GWP per cultivation day
Comrespondence: sykim(@scnu.ac.kr (82-61-750-5189)
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Effect of Soil Carbon Saturation Degree on Global Warming Potential in
Rice Paddy
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'Division of Applied Life Science (BK21), Gyeongsang National University, Republic of Korea
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Periodical organic amendment application has been strongly recommended to improve soil quality and
mitigate global warming in able lands. However, each soil has its own C saturation degree which is generally
decided by silt and clay content. Amended organic matter can be stabilized into stable form (i.e., mineral-
associated organic C) under a low soil C saturation degree. However, under a high soil C saturation state, this
amendment can increase labile organic C fraction and then increase greenhouse gas (GHG) emission impact,
via high methane (CHj4) emission in rice paddies. To evaluate the effect of soil C saturation degree on global
warming potential (GWP), the same level (4.28 Mg ha™) of cover crop biomass was applied in different C
saturation degrees of soils (58, 60, and 65%), and net GWP which was integrated by CH4 and N,O fluxes and
soil organic carbon (SOC) stock change with CO, equivalent was characterized during rice cultivation.
Methane fluxes were exponentially increased with increasing soil C saturation, but N>O flux was not clearly
influenced. Soil C stock increase which was estimated by analyzing net ecosystem carbon budget (NECB) was
deceased with increasing soil C saturation degree, mainly due to highly increased mineralized C loss (COs-
C+CHj4-C), but the net primary production (NPP) of rice as a C input source was not different among soils. As
aresult, organic amendment application very highly increased the net GWP under higher soil C saturation. In
conclusion, no-stabilized organic amendment like green manure should be carefully managed in highly
C-saturated soils. In contrast, its addition can make severe greenhouse gas emission impact in rice paddies.

Keywords: methane, nitrous oxide, net ecosystem carbon budget, net GWP
Correspondence: Pil Joo Kim (055-772-1966, pjkim@gnu.ac.kr)
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Evaluation of the Effect of Pyroligneous Acids on Nitrogen Leaching and
Microbial Activity in Urea Fertilized Soil
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Effects of Plastic Film Mulching on Soil Organic Carbon Stock Changes
with Organic Amendments in Maize Cropping System

Ho Gyeong Chae'*, Jeong Gu Lee”, Ronley C. Canatoy', Hyeon-Ji Song’,

Snowie Jane C. Galgo!, Ti Su Ha!, So Yeong Park!, and Pil Joo Kim'?

'Division of Applied Life Science (BK21 Program), Gyeongsang National University, South Korea
Institute of Agriculture and Life Sciences, Gyeongsang National University, South Korea

Recently, plastic film mulching (PFM) is popularly utilized to enhance crop productivity, via controlling
weeds and improving soil properties. However, PFM can increase not only the net primary production (NPP)
as a C input source but also soil organic carbon (SOC) decomposition as a C output source by improving soil
temperature and moisture condition. SOC is important key in the soil quality and fertility because it
significantly affects soil physical, chemical, and biological properties, which can improve crop production. To
increase SOC stock in the fields, organic amendment could be effective. We hypothesized that SOC stock
changes will be different depending on the stability of organic amendment under PFM. To determine the
effects of PFM and organic amendments on SOC stock changes, PFM and no-mulching were designed as main
treatment. For the sub-treatment, chemical fertilizer (NPK) and organic fertilizer were installed. In organic
fertilizer, fresh cover crop biomass incorporation (GM-Fresh) and pyrolyzed cover crop biomass incorporation
(GM-Biochar) were placed. PFM improved NPP over no-mulching by 54-78%, regardless of fertilization.
However, fresh and pyrolyzed cover crop incorporation dramatically decreased NPP. Irrespective of fertili-
zation, respired C loss was increased under PFM by 12-34%. Compared to NPK, respired C loss was increased
in the GM-Fresh by 22-30% whereas decreased in the GM-Biochar by 42-53%. Although biochar significantly
increased NECB value by 67-81%, all the NECB values showed negative values. PFM increased the negative
impact because more than 70% of the NPP was removed as grain and stover. In conclusion, biochar was very
effective to decrease negative impact of PFM on SOC stock, but additional organic matter application such as
stover recycling is recommended to increase SOC stock.

Keywords: Soil temperature, Organic matter decomposition, Maize productivity
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Strong Potential of Ammonium Sulfate Application to Mitigate NH;
Volatilization without Significant Increases in Greenhouse Gas Emissions
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Inappropriate nitrogen fertilization can significantly increase ammonia (NH3) volatilization and greenhouse
gases (GHG) emission in particular nitrous oxide (N;O), simultaneously deteriorating air quality and agro-
ecosystem. As compared to urea, ammonium sulfate (AS) is effective on decreasing pH in soil and surface
water, potentially mitigating NHj; volatilization in rice paddy soils. However, AS incorporation may adversely
increase GHG emissions and offset the benefits of mitigating NH3, which still remains unclear. In this study,
the field experiment was carried out to investigate NH; volatilization and GHG emissions in rice paddy soils
amended with different type of N fertilizers, urea [(NH;),COJ, and AS [(NH4),SOy4], at a rate of 0 (PK, control),
45, 90, and 180 kg N ha' before the rice transplanting. Moreover, we monitored GHGs emissions (CO,, CHy
and N>O) by using closed chamber method. Chemical properties of soil and irrigation water including extract-
able Ns, pH and EC etc. were also investigated. Both N fertilizations significantly increased NH; volatilization
rates as compared to control. NH; emissions significantly increased with increasing N application levels,
irrespective of type of fertilizers. As expected, ammonium sulfate application was effective on mitigating NH;
volatilization during cultivation mainly due to significant decrease in pH of irrigation water. Both N fertili-
zations significantly increased N>O and CO, emissions as compared to control. But there was no significant
difference in CH, emissions in this study. The application of urea significantly increased N,O and CO,
emissions with increasing N application levels. In contrast, AS application adversely decreased N,O and CO;
emissions, mainly reducing N>O emission as compared to urea treatment. This result might be due to the
decrease in the activity of nitrifying microorganisms caused by lower pH in soil and irrigation water in paddy
ecosystem. N fertilizations significantly increased global warming potential (GWP) as compared to control,
but there was no statistical difference between urea and AS. In conclusion, AS application could be a effective
way to mitigate NH; volatilization without significant increase in GWP in rice paddies.

Keywords: Ammonia, Nitrogen, N fertilizer, GHG, Paddy soil, Urea
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Importance of Silicate Fertilization on Rice Production in a
Global Warming Environment
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Global warming aggravates various impacts on rice production due to increased temperature and atmo-
spheric carbon dioxide (CO;) concentration. These changes can improve photosynthesis and rice biomass
yield. However, global warming also reduces pathogen resistance, grain productivity, and quality, thus posing
a threat to food security. Silicate fertilizer made from blast furnace slag, a byproduct of iron making process
contains high contents of silicate (Si0;) compounds, and silicon (Si) was known as a beneficial element for
plant growth. In particular, rice accumulates Si0, by over 10% of its biomass. Since Si0O,is accumulated in the
epidermal cell, it can protect against pathogens and lodging damage. The accumulation of SiO; can improve
rice plant erectness and then enhance photosynthetic activity. Silicate fertilizer also contains oxidized iron
(Fe) and manganese (Mn) as electron acceptors that have higher acceptability than CO; and compete with
methanogens thus suppressing methane (CHy) production under extremely reduced conditions. However, no
study investigated the effect of silicate fertilization on rice production under future climate conditions. We
hypothesized that silicate fertilization could improve rice productivity and reduce CH4 emissions under global
warming conditions. To validate these claims, control (no silicate fertilizer application) and silicate fertilizer
were installed as the main treatment in a flooded pot experiment, and two climate conditions (present and
future) were installed as sub-treatments. The future climate condition (+200ppm CO; and +2°C of the present
condition) was installed via Open Top Chamber (OTC). Silicate fertilizer was applied at the rate of 1.5 Mg
ha'. Rice plants (Ilmi cultivar, Japonica type) were selected, pots were arranged in a randomized complete
block design, and each treatment was replicated three times. Results revealed that global warming generally
increased rice straw biomass but decreased grain yield. However, silicate fertilization increased rice straw
biomass by 18% and grain yield by 15% over the control due to higher SiO; uptake and photosynthetic rate
under global warming environment. The scanning electron microscope (SEM) images of rice leaf epidermis
applied with silicate fertilizer showed higher SiO, accumulation than the control. Moreover, silicate
fertilization increased the transpiration rate, stomatal conductance, and stomatal length over the control. This
amendment induced transpiration-mediated cooling and permits atmospheric CO; uptake for photosynthetic
assimilation under global warming environment. Generally, the CH4 emission was increased under future
climate conditions. However, silicate fertilization decreased CH4 flux by 23% over control. This amendment
decreased CHy flux intensity, which indicates the total CHy4 flux per grain yield by around 37% over the
control. Therefore, in future climate conditions, silicate fertilizer as a soil amendment is effective to sustain
rice productivity and reduce CH4 emission.

Keywords: blast furnace slag; global warming; methane; rice paddy; soil amendment
Comrespondence: pjkim@gnu.ac.kr

- 31 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

S SN 8

Phytotoxicity of Polyethylene Terephthalate (PET) on
Two Common Root Vegetables: Radish and Carrot

Fauzia Mahanaz Shorobi and Jin Hee Park*
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Microplastic particles (MPs) can affect plant growth and development, physiology, or metabolism by
attaching to the root surface and releasing toxic chemicals. The most common thermoplastic polymer,
polyethylene terephthalate (PET) releases estrogen-like chemicals, phthalates, and antimony. This study aimed
to determine the influence of PET microplastics on the growth, nutrient accumulation, chlorophyll content,
and stress conditions of the two most consumed root vegetable crops (i.e., radish and carrot) in South Korea.
PET-MPs less than 2 mm were used to treat plants in a hydroponic condition. Plants were exposed to PET-MPs
for 1 week, and the exposure to PET-MPs affected the total biomass of plants, nutrient accumulation, chlo-
rophyll content, and stress levels of the tested plant species. Although plant biomass and nutrient accumulation
were not affected significantly by PET-MP treatment, chlorophyll content decreased in radish leaves after
PET-MP treatment. Malondialdehyde (MDA) increased in PET-MP-treated plants. Moreover, proline content
significantly increased in PET-MP-treated radish indicating that stress was imposed on the plant. These
findings support the hypothesis that PET-MPs increase phytotoxicity by releasing toxic chemicals or inte-
racting with roots in plants.

Keywords: Polyethylene terephthalate (PET), microplastics, hydroponic, plant growth, phytotoxicity, malon-
dialdehyde (MDA), proline
Comrespondence: pjinh@chungbuk.ac.kr (043-261-2564)
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Diverse Screening of Biochar Derived from Agro-Industrial Waste for the
Effective Removal of Cationic Synthetic Textile Dyes

Govind Vyavahare and Jin Hee Park*
Department of Environmental & Biological Chemistry, Chungbuk National University,
Cheongju, Chungbuk, 28644, Republic of Korea

The present study was undertaken to screen the potent biochar prepared from low-cost agricultural waste
material at various pyrolytic temperatures for the effectual treatment of toxic textile dyes with special
emphasis on low-cost agroindustrial waste biomasses. Sugarcane bagasse (SB), Mango leaves (ML), Cotton
waste (CW), Groundnut shell (GS), Rice husk (RH), Paper waste (PW), Coconut shell (CS), Banana pith (BP),
Soybean straw (SS), and Coconut husk (CH) biomasses were adopted for the preparation of biochar at 400,
600, and 800°C. In this study, experimental data clearly showed that the dye sorption increases with increasing
the pyrolytic temperature from 400 to 800°C under the experimental conditions of 500 mg L dye concent-
ration, 60 mins time incubation with shaking at 120rpm. 100% sorption (500 mg L™ Conc.) of malachite green,
crystal violet, and brilliant green textile dye was observed onto sugarcane bagasse biochar (SCB), mango
leaves biochar (MLBC), and soybean straw biochar (SSB) prepared at 800°C respectively. The present study
reveals hidden potential in agricultural waste for the efficient removal of environmental pollutants and can be
further studied to explore at a large scale.

Keywords: Biochar, Pollutant, Pyrolysis, Sorption, Textile dyes
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Inorganic nitrogen fertilizers such as urea, ammonium sulfate and ammonium nitrate are widely used in
process of plant cultivation. However, the excessive use of inorganic fertilizers can create a nutrient
imbalance, soil acidification and unrecoverable environmental pollution, resulting in lower crop yields. For
these reasons, the choice and utilization of organic fertilizers has gradually increased worldwide. This study
assessed the influences of nitrogen fertilizers type on the growth of Chinese cabbage (Brassica rapa L.)
including its functional compounds glucosinolates (GSLs). The organic fertilizers used in experiment were
divided into conventional organic fertilizers (CFa and CFg) and biocharbased organic fertilizers (BF4 and
BFg). The head growth parameters (e.g., fresh weight, head height and head width) and leaf growth parameters
(e.g., leaf length, leat width and chlorophyll content) of Chinese cabbage were higher than those of inorganic
fertilizers. In addition, co-application of organic and inorganic fertilizers (CFx + NPK and BFx + NPK) was
more efficient than individual treatment of organic and inorganic fertilizers, respectively. However, GSLs
contents of Chinese cabbage was represented the negative correlation with growth of Chinese cabbage. The
GSLs contents were lower with the individual application of the organic fertilizers (CFg, BF 4 and BFg) except
for CFa. The chemical properties of soil were changed by fertilizers type and dosage. Especially, the
characteristics of experimental soil were mostly affected by inorganic fertilizers. Therefore, this study
indicates the replacement possibility of organic fertilizers to reduce the use of inorganic fertilizers. In addition,
the results of this research were represented the basis for an eco-friendly strategies that can increase
productivity and functionality of Chinese cabbage in comparison with traditional cultivation.

Keywords: Chinese cabbage (Brassica rapa L.), Glucosinolates, Nitrogen fertilizer, Organic fertilizer
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Silicate fertilizer made from blast furnace slag (BFS), a byproduct of the iron-making process, has been
utilized as a soil amendment to improve soil pH and productivity in a rice paddy for over 50 years. In general,
liming is known to activate microbial activity in soils and then depletes soil organic carbon (C) stock.
However, the effect of silicate fertilizer application on soil C stock changes was not properly investigated. To
estimate the influence of silicate fertilizer application on soil organic C stock changes, two different type of
silicate fertilizers (conventional-SF, and improved-SFs) were applied as soil amendments before rice trans-
planting. The conventional silicate fertilizer (SFy) was made from pure BFS, and the improved silicate fertilizer
(SFs) was made by adding 5% of iron rust (>99% Fe,Os) to BFS. The control treatment (no silicate fertilizer
application) was installed for comparison. Heterotrophically respired C loss (CO,-C and CH,-C) was moni-
tored using the closed chamber method. Silicate fertilizer application clearly improved soil pH during the rice
cropping season, but different from the general concept, this amendment significantly decreased the respired
Closs by 12% and 17% over the control in SF; and SFs, respectively. This reduction was mainly influenced by
the suppressed CO,-C emission with 80-90% of coverage. Silicate fertilizer was very effective to decrease
CH;-C flux by 32-46% over the control. Except for the contribution of electron acceptors like oxidized Fe and
Mn on reducing the respired C loss, the chelating between metals (i.e., Al and Fe) and organic matter might
inhibit microbial decomposition of soil organic matter and then decrease heterotrophic respiration. We could
find indirect evidence from less respired C loss in the improved silicate fertilizer (SFs) application plot.
Silicate fertilizer clearly decreased bacteria and archaea activities in soils, and the improved silicate fertilizer
was more effective to decrease these microbial activities. In conclusion, silicate fertilizer application can be a
good soil amendment to increase soil C stock in the rice paddy.

Keywords: soil carbon sequestration, liming, soil carbon stock changes, rice paddy
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Soil Management Strategy for Climate Change Adaptation and
Carbon Neutrality

LA, A2, o, WS, P

Jung-Hwan Yoon*, Seok Soon Jung, Sang-Pil Lee, Hyucksoo Kim, and Jae E. Yang
e Hho] oA Qg3 o)
Department of Biological Environment, Kangwon National University, Chuncheon, 24341, Korea

7153 -3 el A A A A o2 SATVIA N &S £ 0], S5, Al A sk A HljE 0] (070] El=
S-S Al sk o & AHTLY] QI3 theFet S V&0l L Stk e vt A e SR EH BaE
F7]2R o] A E| o m, 22050 BraFY Aluhe] & Whaeste] 1A A 0] A e sk it 57Tk
ofl et Z=2Hd 7| gt Al 7Y BF AA A 2 'S o] F 7] Yol vheket AFY-E X dstaL it
o] 3t T F Y Aol A ERE B AR MRV L SR A0 Bl AX AL QlTh Bk AlAA
L2 2£50009F 9 ©AF AGTIL Qi Ao w FEEL qlon, fHUHAE Bofol At T
?(sequestration) = °F 4 -12F 2] ©AF A |2 4= Ikl MU E 3, AA 7| S 3L F 2] A Q] TPCCL:
20199 H 1A E S5 BOF TAA A B abA Q] 7] 53} ¢35t et 0 2 HL5eelnh o] A Y B wha
A2 Bt E A (offset) 5] BrAaFH-S Ad st & 7)o & 4= = 4¢t 5 shutol, v EQF
420 0.4% 5 Efol SHAlA AT H|E S7HE 022 = “4P1000” initiative -5 o] EoF¢
2 T A 5ol /i W AEE 1 gl 283l 7] ste] of-g-5k7] gk kARl o R x e
S HASEL W85l Bt o 2 X473 B oF 2] (sustainable soil management: SSM) 5-¢] St 3T,
A A S A W A 7Rl Qlo] TherA] 7 S APE A A 4E AN S el of o '
¥ Z=HEF st Qlok e ofA] fejufetol A= ok e of) theh Mo e B AR
2A7EA QI E 2] of| REGBEAL QLA 9 7] wfiZol] E o ghas F-%1of wh2 ks ALY o] 2y =] AL 91X oF
t}. ofof - itetol A e BhAE At BhAZH ol 7| T 4= Q= T o A Eofol gl 7] v
3} of-& hej ek} 4] e qlo] e shrhal wekE o

FAO): BaF Y, 7)1 TS, REAA, Bae), N7 Hs T o
FAFA AR yoonfnfg@hanmail.net (033-250-7247)

- 42 -



BEERREININE [ 7 E R

A N D

» CI1 ENCE







20223k UIEYHIRTIE] H54X Fol gl HIIotarel

MFZHEX| oM ELSr-EX] HE iAol 2t Bl S42 e Tt

Water Consumption Patterns of Sesame Evaluated with Soil Moisture
Balances in Saemangeum Reclaimed Land

BT, ol ARAL olstA, 2ok, 5317
Kangho Jung*, Kwangseung Lee, Boseong Seo, Haksung Lee, Yangyeol Oh, and Heekyoung Oh
ks PP SR

National Institute of Crop Science, Wanju, 55365, Korea

AT TEA ] B AR B A = i AR-0) Tl AR = 2 E o] AAA o] 7Hssh o] HGE
oefalf 715 9] 9] o] AL X E}= 97} ok &5l 9] Y19 HA] Ak i A= AT R o)) A
7 AR AL F o Bl o (v, %) 2 S8 B A & A ot SR oo EA S
B7VetaLAl sHoITh FA| FEE AWM O 2 5L 4UuEsto] 89 31U 3ol ith B2 22t
UE AAE o] 83t 10 em 7HA 0= B4 120 cm71A] Z74 8151t 7)< Sk Hivh Lefo| AR 0
2 APYstg o SRS ok A o 2 AP siith -9 A2 SEARE A4t A B Al s AT
A7) 227972 616.9 mm, Z7| EF LA 499.5 mm G th 6 27HX] B2 B4 20 cm ©]
Woll A == AH|E] gl ot} 69 F0]% B4 50~60 cmof| Al e EoF=Ho] ZhA7E Urel ok E41 70 em
ofatol A B TTO| $ARE S0 2 A% ATk, A 20 om EOhA R AT € avhE Fu
AEFo 2 7} she] Wbk A9 A 2 7] AHEA (Ko ini)= 038, 24 7] AHE A Zx(Ke mid)=0.72, A5
T7] ZHEAx(Ke end)+=0.230| 31 o0, 4] 50 cm@} B 4] 120 cm B 92 A} = 9] &-8-A] K¢ ini/mid/end
= 7+710.39/1.09/0.613+0.39/1.10/0.630] ¢l t}. el A EFpH X & o] 8510 A7) 2 & AR = F 7}
a17] 918l Aol 50 cm BEF AT S 0] 8 -ESITh 6% 109 o] H7HA] & 4] 120 cm B okt
AAFL 5L 30U 314mm=E 7 A2 78 64 391 mm=E 7 Wt 7Y 26U o] AA 164mme] 7
7o o uff 10-20 cm @] S FHEZ 40% o4, 717448 15% o8t = &7 ERFo] $-e E gl o 2
AlgIe 0.51o &k lvh & A2 a7 x| of|A] 27 9] Qb BARE: fsi A= o & HAF2 5 Al
&7 BEE AT vigr 719 Zide] Algstrhal wehE o

FA ol A, 7, Bk, T
FA LA} A=A stealea@korea.kr (063-238-5311)
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Fig. Changes in soil water storage within 120 cm depth under sesame cultivation in Saemangeum.
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Effect of Biochar Application on Physiochemical Properties of
Apple Orchard Soil

A, olg, oy
Seung Tak ]eong* In-Bog Lee, and Pyoung Ho Yi
FEAEH FRAAELT QoS4

OL_L_O

Horticultural and Herbal Crop Environment Division, NIHHS, RDA, Wanju, Korea

H}Oliﬂ 714 B A {715 AR A THE ATl al e ARHdol &
2k} 7¥+§}H of uheh =oF i & %@ﬂﬂ ] 913} mho] 2 4}ef gho] a5
EOJ W g A et ofy et § & EH A 53 ol S 2 EY Y
Aoz defA lok shANE IR o X9} ot 7H {7 | A S AaAl A UJ% o] 2.2} AL o = o
U X] o} oFito] A of Bio] 2. ato] Al-g-o] AA = o] A-g-H o ok ARFol] AabA QIR = oL o|th. uhebA]
Aol A= ARkl = oFoll A A skl 3t 28 oF o] H G A] Hhol e A A 2fstal 21 & EoFe] Ee 3
2 vl sl Hdeh A et B0 AN A 2, AR A X] uhaf 2 A 2] 3t uhaf i A 2ot A
T A AE 350 C o A 4X17E F 7] AAxste] WHE Hho @ 245 A 23t vho] £ 2} A e] & Fqivh AR
o A 60cm B o] % o] Z 60 cm, 2 o] 200 cm, 2 ©] 60 cm = B OF-S- wH 3t & 7| £0] B kS AL A A R
T 35.5 kgth TILF 4ol & 2L A off Wi Bk giT). Hio] Ak s mat e e A RRle R
EFoll stk 2k A= oWt o 2 S Qleh 213 F 2 A2 qtofjA] LA F ARE-5Ee] Z10] 0~60
em?| BfE FUF YT F B Ak, S UE, pl, A7k, - A A i m el A Z A
A A QN T e oFol & S LAIBF T Tl A 2] e} vlo] eat A= Al 2o vlF B 7
o gAY e syl o ) pH, A7) AL L, Bhh- AR A QR EE 2 A A AR 2 A& 3 2HE ko)
=9t} Hlo] &2 Al wh|E A e H ot EoF BhATRES 27 A3 o) AR A s A ;dx]—]q]
A A QN WS oFol & S Wle ], EF Aot 4 L7l ol i A Y &
sk Zi Aol EEet Aoz Uehgth 4224 2 alo| e ako] Bof A ofw ] & s 7H*d_
A2 % Qo @1H BN LARE A e ARt B} 3L o 4 3k

FA|0): AR, vpo] @A), BF, BoF E]A, BoF 5}sHA
F AR AA: jstOry@koreakr (063-238-6354)

AL G 228 AR (I B PI01513602)9] 2ol o] o] 5012 A1)
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Development of Korean Soil Characteristics Prediction Using
Proximal Sensing MIR Spectroscopy

AAFE*, 1%, ol B3
Sangho Jeon*, Myung-Sook Kim, Tae-Goo Lee, and Ha-il Jung

FEAEY s B

Division of Soil and Fertilizer, National Institute of Agricultural Sciences,
Rural Development Administration, Wanju, Jeonbuk 55365, Republic of Korea

FOpe AR, B ABPY, 7] SHSH B AV A M| 2 A B3 22 QIR B A
R Aotk A4 753 EX|01 -2 915 EFUe] WstB7h 1o 3 1o uhE H v, B
A b B0 91 B 7} o9 0 Sk, et A R A (Wet chemistry) 2 RS A7), 13,
Fo] RTFIch ol ATk FAI Y] A2 MPHOR A MIR 243 & ol 85 41471 EopH A Ho] thote
2 AMEE Ge o] @t MIR(Middle infiared) 24 A& T8¢ SoFLA R A2 2 B/1E B
S 2852 Sholaha A stk el S $19F S677] 9] K OpA B(F4 M) e AH W pH, £7]
2, 84 5o APALEE AT, SY A4 MIR 25 E 3 4712 913) £kl 114 2 MIR 3
A (tnvenio-r, Bruken) B 0 88 4.2 SaSHTE MIR 24 =AY 29 752 99 viAleld wd
()): PLSR, Cubist, SVM) 18] 3l H+&5 R 9 9] H71E 98] k-fold 27 5(k=15) W& A-8-5F o) H7)
Avhe ot 1 of Al AAE ZAAH 718, pH, F - &, CECO] R*%&= 7}7}0.94,0.76,091, 0.85 & B 7} 5]
§ich. 17 Aol th2 T MIR Hagelol e 7|uh Eopi AL 7)5e] AgAl Hajmhe 2o 414, B8
of Abgo] glol QP, H4F] EOPAIRE A s, AR A1 glo] M 0] /M55 3 ES Ak

A o: L EFAI AL, Middle infrared, proximal soil sensing
Z2AT7A €A jeondS@korea kr
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Fig. Scatterplot of the comparison between lab analysis and machine learning performance for soil properties. the
solid line is the 1:1 line.
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Estimation of Soil Water Content under Sprinkler and
Spray Hose Irrigation using HYDRUS-1D

WEar
Donghyun Kim*
EE2XEH A=Ay EokH| R}

Division of Soil and Fertilizer, National Institute of Agricultural Sciences, Wanju, 55365

ARY IV} 22 Wie A2 G A7 e, g8 d4S WA = Qlof, eyt
oA Fol ARE-E= WA olth. & WA oA B o Ui B W Aol W A= el =Ll
O, 2HE A Al Eofoll A 8-F= Wollg=e] o] Foll Wt At ok R Aotk & Aol &
ZH S WANE sh T Al A, Bofol A o] =2l o5& AlEd|olAlatal A @ gl v aste] A& o]
22 7ok @ A E2 S A g R E T A 2] A E Bl HEE A
st == gl e, W E ) ) A 2l E F Y B S SHE RS HAAE A6
o] 10cm 9= 0~40cm Zlo]of| A, 1A]ZF HA 0 2 Efaio SR ow, 7)ol e = 23 W 71
S dAsto] Ao, 712 52 glolHE skt Wil 285 B0l 10om 2|3 o] Bt
TS HHsHA 7R H e E A W A a"E ekl At AlE ol e vl o 2 2
AA Zlo]of A Q] Hak RMSE&: A E(0.041), 5423 2(0.023), R A& Z2](0.663), L334

(0.623) 2.2 1}gkow, HYDRUS 2 gl 9] 327153 /9] Yo A v & B9k 1-'55 W32 904 9A
A&kt W S AE0] dloll W E] o] S8 Fo] AlEd|ol A o= vt o] B X] ¢F7] wj o

o]
et A U Ao m YZhE T ok wi E Wl Ao it e 34 sho] Alge oS gt
thd, HYDRUS -2 Bk o] 59 ool B 87 A AR5 o 85 Y okl 718 4=
92 Ao,

FAO: 2Z Y F, T, B, HYDRUS, Al E2|o] 4
272 elekA: kdhd389@korea.kr (010-8903-4389)
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Fig 1. Comparison of the mean of observed and simulated values of soil water content
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Energy Use Efficiency (EUE) for Crop Production:
Aspect of Plant Physiology

Jwakyung Sung*, Gahyun Kim, and Gaeun Kim

HalAr, 074, A7he

Department. of Crop Science, Chungbuk National University, Cheong-ju 28644, Korea
Fedste Sk

Higher plants in terrestrial environments face to numerous unpredictable environmental challenges, which
lead to a significant impact on plant growth and development. Of environmental parameters surrounding
agricultural ecosystem, the energy resources such as solar radiation, water and mineral nutrients might be
defined as a key determining plant’s survival. From this point of view, it is necessary to comprehensively
understand the energy use efficiency (EUE) so that an improved (customized) methodology can be applied to
evaluate the EUE of crop plants for enhancing production and quality. In the context of the EUE, this report
has concentrated on describing physiological responses, root suberization, aquaporins and nitrogen transporters
of rice plants against different water potential and nitrogen application. Root suberization which is located at
the root endodermis is directly involved in the movement of water and nutrients. Aquaporins, a channel protein
for water flow, are greatly regulated by abscisic acid (ABA) under drought. Nitrogen (N) is one of essential
macro-nutrients for plant growth and development, and main forms acquiring from the soil are nitrate (NO3-N)
and ammonium (NH;-N). To find a clue to our curiosity, we implemented two independent experiments; 1)
an induction of water stress using polyethylen glycol (PEG), and 2) an employment of soil pH (acidic/alkaline)
+ fertilization (six types), and investigated the expression of genes encoding enzymes. The expression patterns
of selected genes were greatly dependent upon the strength of drought, moderate (8%, initial wilting), severe
(10%, permanent wilting) and irreversible (20%). In the range of initial to permanent wilting point, ABA bio-
synthetic- (OsNCED1, OsABA2) and ABA signaling-genes (OsPP2C09) were 2 to 8-times higher compared to
the control (1/2-strength of Hoagland nutrition only), and suberin biosynthetic-genes (OsCYP86B1, OsGPATS,
OsGPAT16) significantly increased by 5 to 12-fold. Nitrate was preferential form in an alkaline soil condition,
whereas the uptake of ammonium didn’t differ from both soil conditions. UAE-customized application in an
alkaline soil resulted in the significant expression of high affinity nitrate transporters, OsNRT2. 1 and OsNPF2.4.
The higher expression of genes involved in nitrogen assimilation process in both shoot and root was obvious
in the shortage of nitrogen application. Under an alkaline soil condition, the gene expression associated with
ammonium transport was not different from all types of fertilization. From our current study, it was found that
physiological defense via the development of a physical barrier against drought stress was within the range of
wilting point of plants. In addition, it was also suggested that rice plants preferentially absorb nitrate form
under unfavorable soil conditions.

Keywords: Suberization, Aquaporins, Nitrogen metabolism, Nitrogen, Soil pH, Drought
Comrespondence: jksung73(@chungbuk.ac.kr (010-4017-3789)
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Functional Studies of L-amino Acids as a Biostimulant: Integration of
Transcriptomics and Phenomics Traits

Sz Lzzo 7)1, Aot
Youngloo Oh*, Ju-Yeon Son, GyuRee Kim, and YuNa Kang
CIA LAY Blo] 2754

CJ Cheilledang BIO R&D Institute, Suwon, 16495, Korea

TR 1T WER U T4 T B FUTESG 3 HHS I5tel A4 15 e el o
LAETAD Y BASIA sl 12 18 ) H4F L EY T, 42 2
2733 59 B ALgo] F/1ELT Lom, he el B, HEF 28, %
©. 313 §lk. o] F oful Al 1 B B ] S %awmﬂﬂqqmi&w
| 35
AN

& BEH AR B RAT ABOR, AF U] 1 bl g Ao
N 28 713 5 1 ol th e g elch. 2 9 o] i BAEE siol] $19) 1 A
ol o7l (Arabidopsis thaliana) WA AAA] B4 7] E-8-35to] LE- O}U]h;/q- 20F9] A& ] &8
712k o1& 429514 t}. DEG (Differentially Expressed Genes) £-4] (fold change >2, P<0.05)2 $3FL3-
o] e} 2058 712} A 2]t of 7)Ao o] AAA] 4 23, ofv|eAb ¥ Sol 4] 2w wskE sl
sF4 o, Bl B ¥ Blg W o] = 3- A A} YA GO(Gene ontology)-4] (P<0.05)2 30o] o] & 7|HF o = 205
otu]leAle 71 75 M= 470 O] FheE| el A A A, G A, B LB 2 PR AEY A
WA 717 242 BReteith A4t Aol w2, 54 shube] 75Tk Sl op) Al = 2~37)19) 7}
Bl 2o SEaHE 7158 5 ofv] e Ato] EAISHAL., o] = o7 o) thAF T A Bl Al FG
A FBIsiek La-oteliedle] 218 714 @] olo] % 54 F& WAL= AU B 95 LY-
o}u]g,;x}ﬁ 7}_4 /\]1;11] a7 o]—Xl—Al oq:’Lg ‘]—7%_} 7} o}u]g,;x} 7} /\]1;11] 22 1l 716(‘) 75]%1:,_ oH7]
o) AR 9§84 TR 2204 BIE STk 2 A7 AE Ao ARe] 2o Balel: 24
o] ob) et wjaha] 719re] A EA AL A Aol

FA| 01z obu| el A48 712F (MoA), ZARA], of 7173 o
F A7} detA]: youngjoo.ohl@cj.net (031-8099-2315)
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Effect of Soybean Drought Stress Relief by Treatment with
L-amino Acid-Based Biostimulant

Airels, dxd, 09% 24
GyuRee Kim*, Ju-Yeon Son, Youngloo Oh, and YuNa Kang
CIA LAY Blo] 2754
CJ Cheilledang BIO R&D Institute, Suwon, 16495, Korea

A7) F WBHE Q19 37 AE AR AR A% L S8l 1S v A A} £5 Teka
Q). o] 3 A Lol 4, AL, L, A4 Foll &3t 531} Gl B3] MR O A1t )
PEAA TR A WAL Sle. Bk R el 49 o) 290) RO QI8 o, , 255 5 50) 32
R AvFo] A ahel ] 2H5200HE Jhef AT A2 APSHT B A7 CF A BAGOIA A4t
L LE-olu e AS S T MR AR 2 A AREAA L BER hgich B 45 o7 )
(Arabidopsis thaliana) ©] §:5+0] 20 b ke Ak F 7HE2 Ed| 2 A7) B 4 LG-ob] e AFE- 41
81, o2 T SHel HRAEA L Bl 94 oh A AEAAE AAGG O TR AQAEL TE
A1 2 A0 hR(Glycine max) A} 71 BS 7 % SHATh 71 2= 2 (R WA 2F50%)%
e 27) 506 mEe] @A A7), 509 B K] H o, /1 AR 15 R oF 109
©2 ZAE 33| JU0.2% 3149, 12.5mliplant) 3 2)g & £ T S51S LA F of
AR AR AT S ST ] O AE Aol A 8%, CI2 AE HelFol A 17%, CI3 A%
Hel oA 18% F7Heko] CI3 AZel MY 718 2Ed 2 37 B2 71 $431rHANOVA and
Fisher’s LSD test (p < 0.05). CI3 A% 2] 412 1) &8 718 A7 8 9510l thiF 718 22 e B v 4
AAE AL, AAA A A B 9 BB 2§ AR wHFS 24540 (quantitative
RT-PCR). CI3 A% A2 A th& the] 7He 2|2 A EAee] Hofaht §4HRD29A, MYBS4,
WRKY20)9] Wilo] Z7}shgom, S44ke B4 78 Alo] 3olsh §IAHSROS-1, RbohD,
RbohF)2] Wl o] Z7}5141ch. wheb 3 ohul e b /)il A A A 4 AEd A N EAg g L 8
AL TEAAE TS A 73S BL0 RN /M AEA LS AT 0% BeHt,

FA|0]: opu] Ak, 7HE AE |2, R (Glycine max), A 7422 A (Biostimulant)
F LA} A&A]: gyuree kim@gj.net (031-8099-2365)
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Growth Responses of Peanut (Arachis hypogaea) with Varieties Affected
by Soil Salinity Levels in Saemangeum Reclaimed Land

Heekyoung Ock*, Yang-yeal Oh, Haksung Lee, Kwangseung Lee, and Kangho Jung
SBv, ook, olshy, ol A%E

Reclaimed Land Agriculture Research Team, NICS, RDA, Wanju-gun 55365, Korea
FEAFR 2R 1ER Yol

In Reclaimed land, crop growth is usually limited by high salinity and exchangeable sodium content in soil.
This study was conducted to evaluate the salinity adaptability of peanut with varieties at the NICS experimental
station located in Saemangeum reclaimed land. Growth was investigated with three salinity levels under rain-
shield condition and salinity level was controlled by salt concentrations in irrigation water: control (non-saline
water), medium level (NaCl 0.1%), and high level (NaCl 0.2%). Five peanut varieties were examined including
Shinpalkwang, Daan, Hae-Ol, K-Ol, Heuksaeng from May to October in 2021. At the medium level, the
number of pods per plant was the greatest in Heuksaeng as 44.1 followed by Hae-Ol, Shinpalkwang, Daan and
K-Ol as 43.6 23.5,22.5 and 17.8, respectively and the yield was the greatest in K-Ol as 114 kg ha™ followed by
Hea-Ol, Shinpalkwang, Daan and Heuksaeng as 73 kgha, 33 kg ha', 30 kg ha™ and 10 kg ha™, respectively.
At the high level, the number of pods per plant was Hae-Ol as 25.0 followed by Heuksaeng, Shinpalkwang,
K-Ol and Daan as 23.7, 19.6, 15.7 and 14.2, respectively and the yield was the greatest in Hae-Ol as 80 kg ha™
followed by Daan, K-Ol, Heuksaeng and Shinpalkwang as 32 kg ha™, 29 kg ha™, 18 kg ha™ and 14 kg ha,
respectively. Based on the number of pods and the yield, Hae-Ol was proposed the most adaptable variety in
reclaimed land.

Keywords: Peanut, Reclaimed land, Salinity, Yield
Comrespondence: ghem33@korea.kr (063-238-5471)
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Studies on Liquid Fertilizer Production and Application Effects on
Rice Cultivation Using Anaerobic Co-digestate
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Rural Development Administration, Wanju, 55365, Korea
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Effect of Combined Organic and Inorganic Fertilizations on
Mitigating Greenhouse Gas and NH; Emissions in
Upland Soils during Maize and Cabbage Cultivation

HEJA Lol 247IA HIE M A Hikd ST fl=t
a[Hel e JlE

Sang Yoon Kim* and Yeomyeong lLee

AAa, olel

Department of Agricultural Chemistry & Interdisciplinary Program in IT-Bio Convergence System,
Sunchon National University, Suncheon 57922, Korea

ek 8okt & IT-Bio§ Al 5(BK21H)

Inappropriate nitrogen (N) fertilization adversely increases crop productivity in agriculture, leading to
increase ammonia (NH;) and greenhouse gases emissions (GHGs). Therefore, development of rational fertili-
zation strategies should be required for a better agricultural environment. Organic fertilizer as a source of soil
organic matter like a compost can enhance soil cation exchangeable capacity (CEC), resulting in decreasing
reactive N losses, and increasing crop productivity. However, the effect of organic and inorganic combinations
on mitigating GHGs and NH; emissions and enhancing productivity was not clear, NH; and GHGs emissions
were monitored by using static chamber method during maize and cabbage cultivation, and GHG intensity
(GHQGI), soil properties, and crop yield were investigated at the harvesting stages. Four different fertilization
regimes were installed under the equivalent N dose such as NPK (sole inorganic fertilizer), compost (sole
compost), NPK+compost (inorganic fertilizer and compost, 50%:50% based on N amount) except control (no
fertilizer). Total NH; volatilizations were significantly increased with all fertilizations as compared to the
control. Combination of both organic and inorganic fertilizers significantly mitigated NH; volatilizations
during cultivation despite the same amount of N addition in all treatments except the control. Compost,
NPK-+compost applications reduced N>O emissions by ca. 54-60% as compared to NPK treatment, but was no
significant difference in other greenhouse gas (CO, and CHy) emissions. Maize and cabbage productivity
significantly improved with N fertilizations and was highest at sole NPK treatment, showing no statistical
difference with NPK+compost. These results indicated that combinations improved overall soil quality, which
could reduce potential N losses and increase crop productivities in upland cropping systems. The GHGI as a
sustainable index was lowest in the NPK+compost during whole cropping periods. Conclusively, the combined
use of inorganic and organic fertilizers could be a sustainable soil management strategy to mitigate reactive N
losses, greenhouse gas emissions, and to enhance productivity and soil quality in upland soils.

Keywords: Ammonia, Arable Soil, Compost, Fertilizers, GHGs, GHGI
Comrespondence: sykim(@scnu.ac.kr (061-750-5189)
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Proposal for Practical Use of Phytoavailability Based Management
Protocols in Heavy Metal Contaminated Arable Soils
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Mitigative Role of Auxin Against Oxidative Stress in
Rice (Oryza Sativa L.) Seedlings

Vimalraj Kantharaj*, Young-Eun Yoon, Young-Nam Kim', Keum-Ah Lee,

Hyeonji Choe!, Ju Young Cho', Jun Hyeok Choi!, and Yong Bok Lee'

Institute of Agriculture and Life Science (IALS), Gyeongsang National University, Jinju 52828, Korea
'Division of Applied Life Science (BK21), Gyeongsang National University, Jinju 52828, Republic of Korea

Rice is the most important staple food in the world, with ~50% of the world’s population depending on it as
their main source of caloric intake. To meet a growing global food demand, rice yields need to increase by
~28% in the next three decades. However, the frequency and intensity of various environmental conditions
triggered oxidative stress are predicted to increase due to global climate change, threatening the sustainability
of crop production in many countries, including China, India, the United States, Thailand, and others.
Interestingly, Plant growth hormones are reported to undergo synergistic and antagonistic interaction with
reactive oxygen species (ROS) and redox signalling to protect the plants from environmental stress conditions.
Therefore, in this study, we artificially induced the oxidative stress on the rice seedlings in the growth
chamber-controlled conditions to enhance the understanding on physiological, biochemical, and molecular
effect, using toxic chemical hydroxyurea (HU) that are known to induce DNA damage. Furthermore, we also
investigated the protective role of auxin (indole-3-acetic acid; IAA) in mitigating HU-induced toxicity in rice
seedlings. The results outcome demonstrated that IAA application improved the growth of the seedlings and
biomass production by maintaining photosynthesis metabolism under HU stress. This was associated with
reduced H;O; and malondialdehyde (MDA) contents and improved antioxidant enzyme [superoxide
dismutase (SOD), ascorbate peroxidase (APX), catalase (CAT), and peroxidase (POD)] activity that was
affected under HU stress. Furthermore, IAA application potentially alleviated the HU stress-induced DNA
damage and upregulated the RNR, transcription factor 2 (E;F,), cyclin-dependent kinase (CDK), and cyclin
(CYC) genes that are vital for DNA replication and cell division. Collectively, this study provides the
physiological and molecular evidence of mitigating effect of IAA against HU-induced phytotoxicity by
activating the plant antioxidant defense mechanism.

Keywords: Indole-3-acetic acid, hydroxyurea, reactive oxygen species, malondialdehyde, peroxidase
Correspondence: vimalrajk25@gmail.com
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Estimation of Water Balance for Red Pepper Cultivation under
Plastic Mulching Application Using Weighable Lysimeters
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Evaluation of Water Balance for Early Maturing Rice Cultivation on
Different Water Management: Lysimeter Study
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Monitoring on the Physical Properties of Orchard Soils in
Chungnam Province

Jang-Yong Choi*, Su-Dong Kim, Yeo-Uk Yun, So-Hye Choi,

Jin-Il Lee, Jeong-Woo Son', and Seung-Oh Hur!
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Chungcheonnam-do Agricultural Research and Extension Services, Yesan 32418, Korea
'National Academy of Agricultural Science, Wanju 55365, Republic of Korea
FAEEFA7IEY, HE et

Monitoring on soil physical properties in agricultural land is a project that is being conducted every four
years on soils of paddy, upland, orchard, and plastic film house at the national level in order to preserve
agricultural environmental resources and use them as basic data for agricultural policies. The soil physical
properties have an effect directly on the growth and yield of crops. The physical properties of orchard soils are
expected to change with climate changes and enlargement of agricultural machinery. In order to understand
about the physical properties of orchard soils in Chungnam region, the soil samples for this study were selected
40 places to the point that represents the distribution rate of orchard field, and investigated the agricultural
condition as the kind of crops, structural condition and land-use pattern and examined the soil physical
propetties as soil texture, three phases of soil, and bulk density and the soil chemical properties as pH, EC and
OM. Soil textures of the surveyed orchard soils were mostly loam and sandy loam. The rate of cultivated crops
were ordered as pear(16plots), apple(13), grape(7), peach(2), and were cultivated sweet persimmon, prunus
mume. The depth of A-horizon was 21.6 cm and the results of bulk density were topsoil 1.34 Mg m™ and
subsoil 1.51. The rates of three phases of the topsoil were composed of solid 50.7%, liquid 29.4, and gas 19.9,
however the rates of the subsoil were composed of solid 56.8%, liquid 30.8, and gas 12.4. The distribution
rates of the particle size in topsoil samples were sand 43.9%, silt 37.1, and clay 18.9, however the subsoil
samples were distributed with sand 42.8%, silt 37.9, and clay 19.3. The soil hardness of subsoil was 23.0 mm.
Since the physical propetties of bulk density and solid phase ratio have deteriorated compared with the data
surveyed 4 years ago, it is necessary to improve long-term soil physical properties with methods such as deep
tillage and application of organic matter.

Keywords: Physical properties, Soil texture, Bulk density, Three phases, Hardness
Comrespondence: jangd757@korea.kr (041-635-6102)

Table. Soil physical properties of orchard field surveyed in Chungnam region

A-horizon Bulk density Three phases (%) Particle size distribution (%) Hardness

Year Class
(cm) (Mgm™)  Solid Liquid Gas  Sand  Silt  Clay  (mm)
Topsoil 1.34 507 294 199 439 371 189 -
2022 ~ 216
Subsoil 1.51 568 308 124 428 379 193 23.0
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Crop Growth and Nitrous Oxide Emission in Red Pepper Soils: Effects of
Chemical Fertilizer and Livestock Manure Compost Treatments
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Table 1. Emissions of nitrous oxide in soil after the first and second cultivations

Q) N0 & (kg hal) GWP** (kg CO;-eq. ha™)
19} 23zt B 1%} 2d 3} =
A 2.4¢* 1.0¢ 1.7¢ 743¢ 313¢ 528¢
i1 = 18.5a 4.6a 11.6a 5,735a 1,440a 3,588a
7 EERIEAD 7.2b 4.0ab 5.6b 2,228b 1,244ab 1,736b
7hE 2 EH](YAh 8.8b 2.3b 5.5b 2,724b 702b 1,713b

** A2 o] 4(Global Warming Potential, GWP): 0|4t gka7} A 2 ato] v A= Yo 7|20 2 4209 24 FA7F A2 d8ko] 7] st
FESLAE 2E8TEA
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Comparison of Weeding Effects according to Rice Weed Management
Farming Methods: Conventional Cultivation and Eco-Friendly Cultivation
Using Biological Resources
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AVABUE o B0 Yo]2 AL | A4, FEHolo] BY AL AL 0)7t 2D AL
AHo| 3 AR H 02 4 T 97| B2o) HHol AeA Yoy $HE Axsrn el K7}
2 B8 EB57) A4 A4 FauA) ase 7)evhgo] Besiehn BeEr,

2 ope

FAo): 27}, 9-9-2](Golden apple snail), 412 R herbicide), 1343, 5715 4#, 2] F843|(Loach),
] 7](Catfish)
FA1E2} AgtA: soilchoi80@korea.kr (063-290-6084)

Table 1. ¥ A28 Hol oh& Tz T57 U 5

30 F7

v ogel o ws T D o owe om
(/)
B 337 29.0 55.0 - 2.5 49.0 2.0 - 171.2
P 33 7.0 - 67 10 10 - ] 29.0
AzZA@ 33 10 : : : : . 20 63
e
o] 2g}2] 3.0 4.5 450 - 1.0 11.0 - 4.0 08.5
o] 7] 20.5 31.0 96.7 - - 8.0 - 7.0 169.2
A 79.8 72.5 196.7 6.7 4.5 69.0 2.0 13.0 444.2
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Analysis of Upland Drought Variation Based on Soil Available
Water Contents in the 2022 Drought Period

i, £4F, o8, Hre
Seon-ah Hwang*, Jung-hun Ok, Bu-yeong Oh, and Seung-oh Hur

FEAEY FRFATY B

Division of Soil and Fertilizer, National Institute of Agricultural Sciences, Wanju, 55365
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12], 7H7190 5 28] A2 3h2 Itk W7 B = AR SRR 60% 2, THS% 2 T-60%
oI, F9I(30%2 3-45%013h), AA(15% 2 2-30%013), 4ZH(15%0]3h) SEHA = T eIch BYR
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Survey on the Physical Properties of Orchard Soils in
Gyeongnam Province in 2022

Dong-Chun An*, Hee-JTeong Je, Eun-Heui Han, Jae-Hyeok Choi, Seung-Oh Hur', and Jung-Woo Sohn'
Feer, A, 23, JAAE, s, £

Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 570, Republic of Korea
"National Institute of Agricultural Sciences, Wanju 55365, Republic of Korea

AAPIESY714Y, SR AT

Soil physical properties determine soil quality in aspect of root growth, water and nutrient holding capacity.
The monitoring of soil physical properties is important for sustainable agricultural production. Therefore, this
study was conducted to obtain basic data of the physical properties of orchard soils in Gyeongnam Province in
2022. In order to understand about the physical properties of orchard soils in Gyeongnam Province, the soil
sample for this study was selected 40 sites to the point that including depth of topsoil, bulk density, hardness,
soil texture, and the soil chemical properties as pH, EC and OM. The choice of target soils was the average
physical properties of all investigated sites were following; The depth of topsoil was 22.0 cm, bulk density
were top soil 1.00 Mg m™ and subsoil 1.30 Mgm™. The rates of three phases of the top soil were composed of
solid 37.6%, liquid 27.4, and air 35.0, however the subsoil were composed of solid 49.0%, liquid 29.6, and air
21.4. The distribution rates of the particle size in top soil sample were sand 40.9%, silt 42.5, and clay 16.6,
however the subsoil samples were distributed with sand 44.5%, silt 38.1, and clay 17.4%. The hardness of soils
were subsoil 21.7 mm and organic matter content was 21.8 g kg™’ The result of physical properties of top and
sub soil samples was similar.

Keywords: Soil physical properties, Orchard soils
Correspondence: arosal011@korea.kr (055-254-1312)

Table. The physical properties of orchard soils in Gyeongnam Province in 2022

Depthof  Bulk . 3 Phases
Sample site tZ}IjZoi(; derlllsity Porosity SP’ LP Gp  Hardness OM_l
(cm)  (Mgm®) %) (mm)  (gkg")
Orchard soils  Topsoil 22.0 1.00 62.4 37.6 274 35.0 - 40.6
(40 site) Subsoil - 1.30 51.0 49.0 29.6 214 21.7 21.8

’SP, Solid phase ratio; LP, Liquid phase ratio; GP, Gas phase ratio; OM, Organic matter.
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Evaluation on Irigation Water Use Efficiency and Soybean Growth by
Irigation Scheduling

Sang Hun Lee*, Hyen Chung Chun, Dong Hyok Gong, and Ki Yuol Jung

o, AR, v, A7E

Crop Production Technology Research Division, National Institute of Crop Science, RDA,
Miryang, 50424, Republic of Korea

FTEATAE SR A e

Sensor based scheduling is the most often used method to determine the timing and amount of irrigation.
However, little information about the irrigation water use efficiency and soybean production by various sensor
based irrigation scheduling is available on subsurface drip irrigation systems in Korea. The objective of this
study is to evaluate about the irrigation water use efficiency by irrigation scheduling under subsurface drip
irrigation system. Subsurface drip irrigation system with driplines of 30cm drip interval and 1.6L/h effluent
rate was installed at 40cm depth from soil surface. Average soil water contents by soil water sensor and soil
tensiometer based irrigation were 26.6% and 26.5%, respectively. Irrigation water use efficiency was greater
by soil tensiometer based irrigation, but the evapotranspiration based irrigation showed the lower water use
efficiency. Irrigation timing was also influenced on irrigation water use efficiency. Irrigation timing at 60%
depletion of plant available water showed the greater irrigation water use efficiency(2.56kg/m”) in the study
soil, which was decreased in the order of 50%(2.31) and 40%(2.21) depletion of plant available water.
Soybean yield with subsurface drip irrigation treatment had the greater compared to the sprinkler irrigation
method. The results of this study show that irrigation scheduling method can be influenced on the irrigation
water use efficiency and therefore, the best irrigation scheduling method should be consider to improve
irrigation water use efficiency at given soil and climate conditions.

Keywords: Subsurface drip irrigation, irrigation scheduling, sensor based irrigation, irrigation water use
efficiency

Comrespondence: sangusa@korea.kr (055-350-1256)

Table 1. Irrigation water use efficiency by irrigation timing

Irrigation water timing(%o)

19.9% 17.8% 16.7% 15.6%
Irrigation amount(ton/10a) 150 90 93 82
Irrigation water use efficiency(kg/m’) 1.40 221 231 2.56
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S22l 2| REE SEX| EAC| ERS st Mt
Suggestion for Soil Classification of Remodeling Agricultural Lands

ojgtul*, Ml aree, 2EH, &4
DanBi Lee*, ByungHwan Seo, WooRi Go, SongRae Cho, and YeonKyu Sonn
FEAEY FEANTY B R
Division of Soil and Fertilizer, National Institute of Agricultural Sciences,
Rural Development Administration, Wanju, 55365, Republic of Korea
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Q19 Eok 2I7H] 4191 Ql Gk o2 Bofo] B AU A FA| WhE ol %l A& ofn| gttt o] 2igt Bok
w71700] 91915 0 2 Q4 =|o] Eope] BByt opj ek X8l 7hx] el 4 9lon 2 Aol E okl oh2
Rfob 2Tk A AAE O Wol ASE BOHLRA AL v]352A4(USDA)2) Soil Taxonomy S}
FAO.J WRBZ} 91t} Soil Taxonomy+= 2958 EAJ o] b} 127]] 9] E(Order) 2.2 B 235131 9l o1, 219
HL = 91 8)(ICOMANTH, 1999) %= WhEo] EHEs}al x| ut 919 EoFS K538l 4= 9= B 0. o]7] gl =
/\g]xé o]tk FAO/WRB+ 327] ] RSG(Reference Soil Group) 2 EF-S 53510 1 3 Q19 BEoFe & 7H.4
RSG= Yoy A gt RSG o] &) & ©h$|+= Principle Qualifiers 2} Supplementary Qualifiers 2 % 9F 9]
S4S Faale] SRach $2UTe) Q19) ROk 591 A9) SR ol o Q17ke] ofgo 2 wHE ol 4l
Eofo] g Bt} ¢l7to] ofsko 2 wtEoZ] A ¢l B gy B X(7,727Tha) 2 WY A&
Y AY EQFo R BRd =t YRy 5 A= A FAEE A F st ZEE Aol 54X el
A1, 71 Q]of| ThA] 3B E BrobA] TEol Xt Bl 57 Xl B ohE Yol = EAI5HA] ¢ 5ol
OPﬂ Uk o] %l B oFol 7] ‘ﬂ1+°ﬂ BEoFO) Aa24¢] e of E8-E floto] A AR BRI B st wkA
A= FAOQ/WRB 5 A 4| 2 Technosols A E 8}l 71 7 AAEHS A QYekal =} gkl FAO/WRB:
174 EokS Anthrosols# Technosols 2 {5+3=1, Anthrosols-> 54 &5 2= YA H A Y EFS 9y
5h, Technosols-2- T oF 9] ¢1 9] A ¢l B2l (Artefacts) S Z 31511l Qe B oju|dtt), ¢jrdly =74
A& FAO/WRB= #5381 E|H Technosols®] 71 of) 555 X| orof Regosols(2FaHA| ¥ A E o)
Arenic/Clayic/Loamic/Siltic, Densic, Drainic, Transportic = 355} 7] ¥t} Regosol= A EofFo|, 212
9 SR AR 219 Eehk ol ZwteelA ] £AEE 57 Eofel i) ool
0|5 Technosols2 H+3 ™ Artefacto]] tfsh A& Lefstefof s ok&e Principle Qualifiers ]|
Arenic/Clayic/Loamic/Siltic, Densic, Drainic, Transportic®] 715 A|QYsFalz} 3ttt

o
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RLENES

FAo): 219 Bk, 2l d ¥ 575 %], FAO/WRB, Technosols
FAFA} detA]: dblee9 1 @koreakr
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AZUSy BI0IM HYDRUS-1DE 0|83t EULE =

Estimation of Soil Water Content under Sprinkler Irrigation Using
HYDRUS-1D

e

Donghyun Kim*

FEAEY FNEANTY B R

Division of Soil and Fertilizer, National Institute of Agricultural Sciences, Wanju, 55365

£nY Y Wit Y209 GFS AA o, 5 AHS WAG 5 glo], Selvkeel A ol 4}
S ool th 2 He Iel 4 ¥l e U ¥ gl Bek AT wol B gk, 4
A A 200 A8 e 1 o5l ek 1501 kel Aol & Aol i S
o P S ohul B A A, EpA 0] Bel o5& AR o] st A @g ¥l wate] ABdlo 4 e
PRI S N P e e
ZE|5]5) 5t 272 10,20, 30, d0cm 019 FDR 44 151 Sstl e, 7)ol e
) 1 GhE Aol 5w, 71 50 Ho8 S 2 Wsh e ALY R Wik AR EYZ
o] 10cm X7 9] Q<] 30% o|571 51 WA} A& E e, 30% o ol S W7l FH 5w % 4E

A AR detgint Ak AlEd oAl W vlaL of 2 A, AA golol X9 Bt RMSE+=
0.041, R*20.663 2.2 the 3] W of) ] o w] i 4] w2 3o 2 W] gk HYDRUS 292 58753
9 oA vl as] Befaile] wishs fol 4 QA dSshinh Axgdel o] Wl 544 239 gl
TS o] S Fol Al o Aloll= Rk o] HX] o] whitef olefsh Aurt uh A o= Azte)
TSR Wl g te oS Aeshed AlE | oS ghehd, HYDRUS M2 Eofait o)
o] ol 2o B FE27) w A ARSE o] WY obel 71018 4= 9l& Aotk

FA0: Az E e, B9, HYDRUS, Al & o]4
Z 72 AN kdhd389@korea kr (010-8903-4389)
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Fig. 1. Comparison of the mean of observed and simulated values of soil water content.
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PA-11
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Effect of Rice Husk Filling Type Subsurface Drainage System for
Multipurpose Utilization in Poorly Paddy Fields

g71ax, e WA, 55T

Kiyuol Jung*, Sanghun Lee, Hyenchung Chun, and Donghyeok Gong
FTEATAE SR A e

National Institute of Crop Science, RDA, 50424, Miryang, Korea

7 B deol A RS AMERA B S WA BT 5 WA GohE 2esHA B
QU QL AR A AL AN Telh D e slek et K] QA e S =
WS T, FFHG N F LA AR AT I 971 H B E A7) vhizol AFH o]
ol &R Eeh. o] efat BAIGL AN 5 Fhol 2pAR S UF AFIHE 2 24
YA FHB ARG 71 6% AASHIL B AP WG R ol 9A S8 A 714 A
Sl b2 W N A S B i) A BAHIA ST B AP ] ol BH

Hi<=2 H(CPDM), EZE R2-e) Sz w43 #(TPDM), EZE 22418 g7 249 #j<= -3 H(RHDM)
9] 3717] 3 & 2839t CPDM-2 B 70cm Z1o] o 7m 7+ ©. 2 2]} 1, TPDM-2 50cm 7] 0] o]
27 50mme] Yy vj2HE 3m 7HA 02 AlF 3Gtk RHDME EdE 22d AF7) 4| o] 850
50cm ZJo]9]| 2,3, 5m 742 0 2 7}7} 3 A7) 7 & mopa it gk, X8l W) o) 5L 1)
ZAsHgit. RHDM 399 TR Bt B4t §He 2ARSH 23 46.7% CPDM 24 47.7%%}
TPDM 3% 46.9%9} 21o] 7} §1 9. RHDM -9 2] A-37HA of] whE %4t 28142 9)4=3m & 5m -2} o] 1]
& 2m 7HZ o)l A -41.1em 2 FLH] 4= -28.6cmo]] W] 8] 27 SQEaL, CPDM EH -50.5em&} 2 2o 2 Ko
okokeh X|3t=9] 30emE Z3Heh U=2] F(SEDso)-> S5t &) ol A= 25U & %917 RHDM &
¥ 2m 7HA ol A= 3 2 A7) Wokan, hojgaof QI3 2 A E | 2 X] H(Stress day factor; SD) 2 0|45
£ X529 30cmE 231 U X519 Q] Al R E(SEW30) = F-8l|5 848.9cmo]] ¥] 3] RHDM -
2m 7HA o)l A 206.5cm & 7] W& AuHE WGk F S Ful4x(2,396kg ha)ol B]3ke] 2m 7H2 of A
34%(3,220kg ha') WrtTh whebA] A S48 A T oA F AE YA 2 T
gtaF Sojof ol F Ao R 7 gt

FAI0L: AR, A, A A, B, el W
FGFZ} AEA: jungky@korea.kr kr (055-350-1263)

£ ABEEE EGE 2 A3k4) wst

s SEE A9l
Az B At e B SEDy'  SEWw'  Aolagl 44w
° VYY) (B VIV) (%, VIV) (em) (day) (em) (mm)
Do) 27 67.9 89.7 19.3 286 25 8489 23
22 (T 47.7 82.8 16.9 505 0 -196.8 44
oBab iR NS IES 46.9 70.1 12.3 450 3 2145 38
o115 2m 46.7 69.1 15.7 411 3 2065 30
87131 3 48.0
e m . 75.8 24.6 435 5 4649 29
[l H_I—'
5m 52.8 79.5 11.3 315 15 2794.0 31

*SEDsy: 815:9] 30cmE 2718 04:9] T, " SEWay: 281591 300m S 27} 4:9]9) T
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PA-12
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Effects of Long-Time Use of Organic Materials on Watermelon (Citrullus
vulgaris Schrad.) Yield and Soil Properties in Plastic Film House

AR, HEE, 25, A5, o2, ARY

Jeong-Hyeon Lim*, Byung-Koo Ahn, Seung-Hyun Cho, Ju-Hyung Jeong,
Eun-Young Lee, and Kyoung-Won Seo'

AREA716Y SN HY, ABE71SY BARATL

Watermelon Experiment Station, Jeonbuk ARES, Gochang 56469

'Fruit Vegetables Research Institute, Jeonbuk ARES, Gunsan 54062

QPR A 2] AT S A S57he] RAZEH) G 9150 5870 A 1S A ek 51
o ueb Al 3 A5 e 971 A AR 7142 S Sla 971 SHT A8 A St B
3} EOF 54 MBS 2AFSHITE A e o S g4 309 Ao §714 UL B B 2EH o
ik A 840 A 717k QR 0 2 ARg s 401 A 10 Mgha A ] 78 o272 51903, WA 20
Migha % 2] 79 ¥ 2 20 Mg/haol 317810l 225 15 Migha, 744 Mgha, 5412 10 Mg/ha S 2}2}
EYTAYTLE FUT FUFES RBP4 49 100] AT HEE THF o
Q- A5t ol YR IS SIS, £ PRI L Bkl ANSIATh WA FRAL 5
2 243 SOl Y el FEo| E @S M5, Bk AT A EYska 37)s A
OFRIS AMGSHLh 8 G S, Huhe, TS 2 5] E o B4 2 vl 55}
710l A1 O it 1Ao] 3715 Weh} 919130, 97) SRS WA BEA TS A95ka Z715
900, ECE= 1@ Aol 2h:0] 213 2 o] Fofi= QP SHS AL, 0.8-1.3S/m) S 1910k, w4 KL 34
A7hH) 7ok g F QL ShE L, MY Mg 3 A7 &= A7} gla A et - A Ao = 1)
Gk SUEA L WE ool AXPER 7ok 0, YA %> A - 20 Myha>3 G uto] 2
A H>HE 10 Myha 02 Z7H80] BTk SuREL $7149 371980 ek 13 Z7hahin,

FAO): F71 A, Sl ERAE, A%, AL, L B
Z A2 AA: thyj@koreakr (063-290-6372)

Table 1. Fruit quality of watermelon as influenced by the applications of different management practices during
the experimental years

Refractometric sugar content(°Bx)

Treatment’ 1A% 29 39 R SAA
RS1 10.4 10.4 10.8 11.4 11.4
RS2 10.1 10.5 10.7 10.9 11.1

RS2+PLM 10.1 10.6 10.7 11.1 11.4

RS2+RHB 10.9 10.5 10.7 11.0 11.1

RS2+WC 10.3 10.2 10.9 11.1 11.2

'RS1, 10 Mg/ha of rice straw; RS2, 20 Mg/ha of rice straw; RS2+PLM, 5 Mg/ha of Protaetia brevitarsis larvae manure;
RS2+RHB, 10 Mg/ha of rice hull biochar; RS2+WC, 10 Mg/ha of wood crumb.
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Classification Methods of Similar Crops for
Soil Suitability Classes Application

AP, EA5, AR, 2F
Woori Go*, Yeonkyu Sonn, Byunghwan Seo, and Songrae Cho
FAS AT mopH| st
Division of Soil and Fertilizer, National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea
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PA-14
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Effect of Ridge Covering Method on Maize Yielf in
Saemangeum Reclaimed Land

2S*, PYE, ol Fs, oled YT, 24d, 5374, olsH, 73
Hyeoun-Suk Cho*, Banghun Kang, Kwangseung Lee, Suwhan Lee, Kangho Jung,
Yangyeol Oh, Heekyoung Ock, Haksung Lee, and Jin Hee Ryu

wEAFR AL

Reclaimed Land Agri. Research Team, NICS, 181 Hyeoksin-ro, Iseo-myeon, Wanju-gun, Korea

AR BopE T4 L o] BHE 7B H = Eop U] JB7) 1 §7)8 Fheo] who o opit
o] B Asto] ZHE A A AL o] W Ao B ot I B S AHal) 9jso]
24T OB BOFEAL ThE Afopd 71 X of u]a) E44 o] 12 3 g mgtao] ol mapl 4] o] 4]
3 Fro|Th. WA A A] F5-& G 4jalo] 2L A sH=| AR E K o) 4 WAE S5 ek ]
Aol Wl 5To] 28| o] 33 W] 21 4] 5o] A 2] 3k w2k webk AVIAHA N FEL BT

AANE Helste] LG S44E A
ol SH ATk AHELE-S s A 717 FOF ok 9 HAE S8 WA 9], e A, R R /D
SR ALARAI A ) ol A TR AR 5 ol 7 A gEo] Eopu Mo 2 £ 51 o] g
Sick. ZTeiuh 297k A GIE 20196 ol sl uh Aol A A Uehuk Bl 497} A5HA vR)
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Fig. 1. Relationships between: a) fresh yield of maize in 2019 and the first decrease of ridge height (DRH1st);
b) fresh yield of maize in 2020 and total decrease of ridge height (DRHT). Symbols for statistical significance
are: *P < 0.05; **P < 0.01.
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The Relation of Bulk Density & Soil Organic Matter to Farmland by
Results of Soil Physical Properties Monitoring
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OM vs BD in Paddy Soil OM vs BD in Greenhouse Soil ©OM vs BD in Upland Soil OM vs BD in Upland Soil_Except for Jeju
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(a) Paddy Soil (b) Greenhouse Soil (¢) Upland-Nation (d) Upland-Except for Jeju
Fig. Relation of bulk density(BD) & SOM to farmlands(paddy land, upland, greenhouse).
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Comparison of Drought Assessment Results Using Drought Indices and
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Table 1. Drought severity classification of Drought Index and Soil Available Water Capacity

Category Description SPI and SPEI value Level  Soil Available Water Capacity
DO Abnormally Dry -0.5t0-0.7 A} More 61%
D1 Moderate Drought -0.8t0-1.2 S| 46 - 60%
D2 Severe Drought -1.3to-1.5 9] 31-45%
D3 Extreme Drought -1.6t0-1.9 A 16 - 30%
D4 Exceptional Drought -2.0 or less pay 0-15%
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The Analysis on Aspect of Soil Organic Carbon Change by Time Series
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(a) Soil organic carbon change by rice straw manure (b) Soil organic carbon change by rice straw manure level

Fig. Soil organic carbon change by time series.
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Classification of the Soils Distributed near Crater Lake of
Muljangori Oreum
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Classification of High Altitude Grassland Soils in
Hallasan Natural Reserve Area
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Root Growth Characteristics in Doraji (Platycodon grandiflorum) Container
Cultivation by Difference of Soil Mixture Ratio
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This study was conducted to investigate the effect of high-quality Doraji(Platycodon grandiflorum)
production and physical properties on the growth characteristics of root through the selection of soil suitable
for container cultivation. It has been reported that physical characteristics such as germination rate and stem
growth have a great influence on plant growth, and that the higher the bulk density and moisture content, the
higher the disease incidence rate. The size of the container used for cultivation is 770x520x400 mm, and Soil
mixture ratio is T1 (sandy loam 100%), T2 (sandy loam 75% : culture soil 25%), T3 (sandy loam 50% : culture
soil 50%), T4 (sandy loam 25%: culture soil 75%) T5 (culture soil 100%) was used for 5 treatments and 3
repetitions of the test were performed. The bulk density(Mg/m’) for each treatment condition were 1.26 in T1,
0.95inT2,0.65inT3,0.48inT4,0.22 in TS and 1.20 in control. Bulk density tends to increase with increasing
sandy loam content. Also, soil hardness(mm) were 18.3 in T1, 16.3in T2, 9.6 in T3, 6.6 in T4, 2.0 in T5 and
10.3 in control. Length, thizome, number of roots, and weight of fresh roots were investigated as the growth
characteristics of doraji container cultivatopn. The root length was the longest at 255.2cm in T3, and it was
thick at 16.2mm in T4, Raw root weight was 26g/plant heavy in T3, and the mortality rate was lowest in T5.
Overall, growth was good in T3, and compared to conventional cultivation, the root length and number of roots
were large, but the rhizome and fresh root weight were small. However, the mortality rate of conventional
cultivation was 20% higher than T3.

Keywords: Platycodon grandiflorum, Container cultivation
Comrespondence: ynj3276(@korea.kr (055-254-1684)

1.5
E T1 : sandy loam 100
:E" 1.04 T2 : sandy loam 75 : culture soil 25
> T3 : sandy loam 50 : culture soil 50
E 0.5- T4 - sandy loam 25 : culture soil 75
M T5 : culture soil 100
;3 C : control(Loamy Sand)
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1 1 1 I
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Fig. Bulk density by difference of soil mixture ratio.
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Soil Aggregates and Aggregate-Associated Carbon in Response to
Different Fertilization under Organic Maize Farming System

Hyun-Young Hwang*, Da-In Kang, Nan-Hee An, Sang-Min Lee, Cho-Rong Lee, and Jeong-Ah Jeong
SR, Ariel, PIE, ol o 2%, FHo}

Organic Agriculture Division, National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea
wEAEY FRFARLL §7159

A 7-year field experiment with different fertilization system (MC; Manure Compost, GM; Green Manure,
NPK; Chemical Fertilizer, NF; No Fertilization) was conducted in typical upland soil in South Korea. Our
objectives were: 1) to quantify the soil organic carbon (SOC) storage under different fertilization methods, ii)
to determine the SOC contents in water-stable aggregates (WSA) of different size (<53 um, 53~250 um,
250~2000 um, >2000 um) and their stability indices at 0~20 cm bulk soil depth.

The results showed that the organic manured plots (MC and GM) significantly increased the concentrations
of SOC and active carbon fractions (Light fraction organic C (LOC) and Particulate oragnic C (POC)) within
the bulk soil and increased the mass proportion of macroaggregates (>250 um) compared with NPK or NF.
Among aggreate sizes, the highest SOC concentration was observed in soil macroaggregates (>250 pm) in all
treatments, especially MC treatment. The WS A values was found 67.6, 71.7, 78.1 and 82.9% in NPK, NF, MC
and GM, respectively.

The results indicated organic fertilization played a positive role in promoting the formation of the soil
macroaggregate structure and aggreates stability. By studying the responses of SOC and water-stable
aggregate contents to different fertilization managements, the application of organic material could be a
sustainable integrated soil management strategy for organic maize cropping system.

Keywords: Water stable aggregates, Soil carbon, Soil aggregation, Size fraction, Organic agriculture
Comrespondence: hyhwang2325@korea.kr (063-238-2563)

25

N > 2000 um
I 2000 >250 um
[ 250 > 53 um
2.0 4 == 53 um >

0.5

Carbon content (g C/ 100g soil)

0.0 -
MC GM NPK NF

Fig. Soil aggregates-associated carbon in different aggregate sizes and fertilization systems.
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Water Consumption Patterms of Peanut Evaluated with Soil Moisture
Balances in Saemangeum Reclaimed Land
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Haksung Lee*, Kangho Jung, Kwangseung Lee, Boseong Seo, Yangyeol Oh, and Heekyoung Oh
wEAFR ARt

National Institute of Crop Science, Wanju, 55365, Korea

AR S5 A B K42 41 0] 292 o] oFal i x| 3142917} ot 7t &ale] g Ao Arh 1
QAT AR T oA B ATIA] 2001 R R, %) & SOl Eob B B A8l
2 023} o9 S8 RS BB IA STk BAEFE ABFOR 5U 4% 5E510] 109 69 45
o B de 22 Y A E o881 10om M 0 2 B4 120 em7HR] S 330 71 5=
al; Ao AAEG o ZH RS EoksBrt ek o 2 AT} 7heole
VA AL AT A 717 375 T3S mm, %7125 A1 6269 mmi e 0%
7HA| Bt A 20 om o[ Yf ofj A F2 A F] 01 6Y F0] F E A 50~60 emo| A e o
Fra7h ek B4 70 cm o] shojl Al B ghaFo] SARSE &0 2 $X]F itk £4] 120 cm E‘*
PR AT A wre ZEAbeF o 2 71 A ko] Hr1er A9 AS-& 7] AHEAS(Keini)+= 0.63, A7) &}
EA4(Ke mid)+= 1.18, A5 7] 2HEA|4x(Ke end) = 0.53 2 2 7= ¢l ch B4 20 cem@F B4 50 cm E9F
5 2= o] F-g-A] Ke ini/mid/end s 277} 0.54/0.81/0.53 2} 0.59/1.15/0.73 8. 2 BEYpiL=X]E o]4-5}
o] B w kS B71e}7) aA L Mol 50 em7hH] o] opei XS W of s Zo.2 Tk
s9itt 79 40 E 9Y sherx 7L A7) 2 FEEI QT B EAA TS 89 202 328 mmE 71
weron o] A17]9) AHEA 4= 0.82% 24 7] Hat 1.189] 70%0) EXst Gt 99 o] B AT
<2400 mm U} o] 2 23} 0 2 FA] 5 gl

ZA: AT, B, P, B
2d 73} AgtA: 1hs0221@koreakr (063-238-5472)
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Fig. Changes in soil water storage within 120 cm depth under peanut cultivation in Saemangeum.
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Changes of Grain Yield according to Soil Organic Matter Contents in
Paddy Field of Long-Term Application

WAL, olgal, WA, obms} ke, AAE, Aol
Ji-Eun Byeon, Yun-Hae Lee, Seong-Heon Kim, Emmanuel Amoakwah, Jae-Hong Shim, and Soon-lk Kwon*
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Soil and Fertilizer Management Division, National Institute of Agricultural Sciences,

Rural Development Administration, Wanju, 55365, Korea

EH] = S RO Sl EGNEAI A f715E& S 7= 5 B olakek A A VA&
of 2H2 Aol FakE oA Gl A Stk 2 At Bl Rl W A7 | A8-S shlE W B
7)5 gherol whE W AAIEel ¥ okE B st At s th A AL 1954 | g5l =2 gl
2 2] 2] 7= TLH]L(NF), NPK, NPK+E|H] 7.5 ton ha (NPKC7.5), NPK+%]H] 15 ton ha! (NPKC15), NPK+
E]H] 22.5 ton ha ' (NPKC22.5), NPK+E|H] 30 ton ha (NPKC30) £ 4] 6141 1L, AF-8-3F | u] = 3 A &1 o]
t}. 3FshH] #(N-P,05-K,0) = T 2A) 8] gFo] ghap o what 1954~1970d of] 75-75-75 kg ha™!, 1971~1978A
o]} 100-75-75 kg ha™', 1979~1985d o]} 150-86-86 kg ha™', 1986~2016'4 ©]j 110-70-80 kg ha™!, 2017 d 5 €] =
90-45-57 kg ha' 2 Al 83Holch. B 4718 S} o AJARFe] WAE dobry) 9 T 2067¢
(2002~2021'd) 8] 2t 5 B-E-5F0] JUMA S B4 e, 4] A3 Bof f7] &) B o] Aabwo] o
o] AHHAE Bk 2021d o) Bk 5718 T2 NPKC30 (42 g kg'') > NPKC22.5 (38 g kg') >
NPKC15 (28 gkg!)=NPKC7.5 (28 gkg")>NPK (22 gkg") >NF (17 gkg) 4= 0. & V}e} o, ¥ju] 4
o]l WS E BP9 5718 afo] &okrt ¥ Q] AY AR NPKC22.5¢]141 9.6 ton ha' 2 7174} whgro Lt
NPKC30 (9.2 ton ha™'), NPKC15 (8.9 ton ha™) 7} 2} 0] & R o]x] kekow, = E|u] 2] 2]o||A] NF (3.6 ton
ha)2} NPK (7.8 ton ha™) HL.o} v 9] AJAFEF o] Wotch 2 A1g A} BoF 7] & o] of - S g oy
H O] A4behe Apo] & ol A] oA U, 7] ghedo] vl ABAbre] Feke A BE BEY {U]E& 25
k' ol o= g slE B at glch

=

FA 0 F71 58, =, 771=, B
FHFA} AEA]: sikwon@korea.kr

Table 1. Correlation between the organic

s ' LI matter and grain yield

ﬁ : . Pearson’s correlation(r) oM
’ R Grain yield 0.552%*
ﬂ H ** p<0.01

Fig. 1. Organlc matter and Grain yield according to long-term
application of compost(2021).
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A Study on the Cultivation of Forage Crops Using Partial Tillage Seeder
in Saemangeum Reclaimed Land

A 51 =] A
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Kwangseung Lee*, Jin Jung, Banghun Kang', and Hyeounsuk Cho
IR, redsy

National Institute of Crop Science, Wanju, 55365, Korea

"Rural Development Administration, Jeonju, 54875, Korea
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TEAFE S A S AL Hl o] e AR g o] gAkS Selok & Wash gick At
P X = B wHo] 2ha o o] T wi A 0% FAIE of 37 Aol M5 e} it Azke] A1 o
%5749 Ago] AT 1 Aol s thiti Aol 7Hs gk ATIEEHH Aol A Al Sk g+
o7} Qe AL M) S 0] §8ho] AT B2HA TS T v 5 A v A
%2 | WATE Aol LG H EHE ARG S5 E AN AR $3 F 954 T2H 7)o H R
7} A AR gich A RAEL ST el EAAEA) S HAFEOH, T aE(] )
398> ATk (A u )3 B85 8 A (9 ) S o] §510] 1HEeF 59 240 kg/ha
oF =287 2 220 kg/ha S 27} T FEA L A7) S o] §3to] AbsAHEL TET AT} T
SR 8 52 AI7HE OF 72.4%, R1Q1H-E ok 77.8%7} ARV E k. EE HEA LA 4
w A-go] 0|8 ul4hA K] 2o} 714 52 0] HESHE Fol s A a oo kel o] wely
5 40} 702 FEHEITh 2H R oK) 44 2 A k] & ol §5te] ke S uat Sl Ao welw
A FEEE BE S S A vl A grom, el U Ay A EAL(EY 16907, el e
2] 8407}/m’)o] T AL(EE 7457 Ninr’, B eI 2 775 )0k Y55) ok 28] A% o]
HB A2 Y 12.2Mg/a, ETE|A Y 14.4Mg/ha) o] 3 A-2(ZE 9.5Mg/ha, EZE]A Y 12.2Mg/ha) =2
o9 B AT S Eo AUETA Ao A R EA LA S o] §te] AsAHEE S i A
R A A bl §-elSHAITh. Thel IR ol A B8 8 k7] B 0] g3 AbsAkE o] SHAANAF
Al e 57H4 ) A7k A,

FAo): FE A, T, ELEAY, A A
FA A A=A ksleel 5@korea.kr (063-238-5478)

SAMNERE 1S HUM £25]= 1= S A2
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Fig. Effect of reduce labor for sowing. Fig. Number of stems according to sowing method.
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Change of Greenhouse Gas during Rice Paddy of Fallow Season to
Minimum Tillage

A, HSA, olFA, olFE, ol Hald, folle das*

Juhyeon Jin, Eunjung Choi, Hyeongseok Lee, Jongmun Lee, Sunil Lee,

Hyeran Park, Yeseul Yu, and Hyosuk Gwon*
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Climate Change Assessment Division, National Institute of Agricultural Sciences,
Rural Development Administration, Wanju, 55365, Republic of Korea

= (/27]\
F| 4728 A SIS wf 732 o], 68% 2 t|e(CHy) 3155 AF| 7} el =] 7] & 81Tt
| = ZARE AR, Z7)eh de] 3714 37 <l

Bl uu] gk Aot whhA] & Aol A= FE 7] =l A F AL
FS ot 12} sF9I T 1] Al A% A0 ot A 2AVMA W& B HIHE gt
7N ZARR S, 2T 35 Ak gl o] BalA) ghnh At At 2t (tillage, T)9t 2473
2-(minimum tillage, MT) 2 -6l o] 32| 1= EoFol| A v] =3} o] S5LE]| o] 53|l =0 & o 7] A7}
A ZAFE AA B T B O R RE] 2ATIA v &2 WS Wu RS o] &5t A RE AF, 7| AT =0t
B & g-g-5to] A7 A5 T A o], NECB (Net Ecosystem Carbon Budget) H-& &-8-510] 3¢
o] Hofj ul 2 EoF BkAd HBIERS 1o} of 4= 241 712 1] &3 (net global warming potential, net GWP)Z AH4
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Fig. 1. Net global warming potential (net GWP) under different tillage systems during fallow season in rice

paddy.
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Evaluation of Water Absorption Speed for Litter Materials to Improve the
Water Control Ability of Broiler Litter
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A Study on the Soil Test Quality Management of Agricultural
Technology Center in Gyeongsangbuk-do and the Distribution of
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RTFALE S0% 7 A A 5e0] Gk AL AR Aol A= $3014E 248, s 50 oFo] Itk 24
00, 53] 249 79 84%2] £ o] Frpx| Yol gk

FA): £, Auve

FGFZ} AEA: yelosa9897@koreakr (010-8258-9897)

Table 1. A5 A, B, C 2.4 A}

pH EC OM  Avail P,Os Exch. Cations(cmol/kg)  Avail. SiO; LR

=]
T (1) @) (gke)  (mgkg) K Ca Mg  (mghkg) (kg/l0a)
e 18 21 21 16 12 20 16 19 21
9] 2 1 2 2 3 2 3 1 2
- > . 1 0 5 8 1 4 3 0
A 23 23 23 23 23 23 23 23 23
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Characteristics of Soil Physical Properties of Orchard in
Gyeongbuk Province

A, AaA, S, FEE A

Yeongyu-Jeong®, Hye-Jeong Jeong, Hyo-Hoon Nam, Changsuk-Huh, and Seukhee Park
AAEEEYIEY FREA AT

Division of Agricultural Environment Research, Gyeongsangbuk-do Agricultural Research &
Extension Services, Deagu 41404
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FAFA} AR yglosa9897@korea.kr (010-8258-9897)

Table. The physical properties of orchard soils in Gyeongbuk province

Bulk density ~ Porosity ~ Hardness Particle size distribution(%o) oM
Year  Class 3 X a1
(gem™) (%) (mm) Sand Silt Clay (gkg)

2014 Top 1.36+0.11*  48.6+4.3 - 453164 473+£13.5 7.4+£79 35.5+189
Sub 1.47+0.12 444447 19.14£25 46.6£17.2 438+11.1 9.6£92 17.4+49.5
2018 Top 1.19+0.15  55.1£5.5 - 49.7+15.7 35.6£10.6 14.7£6.8 26.5£10.8
Sub 1.38+0.16 ~ 47.4+5.6 17.9433 494+154 36.2499 144485 11.1£5.8
2022 Top 1.1740.11  54.1+4.2 - 47.6+18.7 42.6+9.6 9.8+7.2 31.2488

Sub 1.3940.14 464443  18.9+2.6 474163 43.2£129 94475 8.144.8

“ means standard deviation (30 sites)
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Change Characteristics in Physical Properties on Orchard Soils in
Jeonnam Province

PAA, PR, QAL oA, HE4, olH, Hpo?

Kyungjin Kwak'*, Hyeonji Kim', Sungwoo Kim', Soyeon Lee',

Deoksoo Choi!, Jinwoo Lee!, and Suengoh Heo®

B A PN S e EL PR

Teollanam-do Agricultural Research & Extension Services, Naju 58228, Korea
*National Institute of Agricultural Scence, RDA, Wanju 55365, Korea

A& FU& AH L TAHE O] SH A A& 1 AsLY] f18f w7 2| o] B okehg off iRk afst
Ao} 7L 7L o] Fof A ofgttt. 53] M= AlA] & o] 4] o] o 7| wimofl AT A eh g & RIS
L2 BEPUEE 574 02 Xdstofolgitt. BoF Euf A2 slab g at Zro] ko] AlS tf # 6} R
O] shf 2 it g Bk ofy e} BEoR FEHE Y 52 BNk S83% fadolth & A=
A9 Al ok Eeld EA4E 49 7] = 2014~2022H of] ZAFSEe] A uof] A RE BF
712 ARR FEohet Uth 8 2ARI RO 2 = AR ARSA A, 84 YR, §U 5T,
So] gjth. Ao m4Eck ZHE AL 14.0em(’14) o A 20.0em(18)2 27181tk 22 o)) 18.2emE
OF7F A BEH, A4l =22 2mmof| A} 21 Imm 2 ZHAST7E 23 .6mm R 57 ok 3RS B i)
AlE LAWE 141 Mgm™, 1.43Mgm™, 1.39 Mgm™ 0 2 & H3}7} glglth o] Ake] Axtg gz o 7}
Y EGEAAS AR 7o 2 & ¥ glo] SR E AL S-S o 4 it

B

2 H Ay e

il ofN %0 BN

X
0%

Table 1. Z'e Ao =9 EFE] Y ¥} 54(2014~2022)

A o] & EY A7 2} 4l (em) 74 X (mm) ARE4U (Mg m®)
2014 14.0 222 1.41
T} 2018 20.0 21.1 1.43
2022 18.2 23.6 1.39
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Chemical Properties of Representative Soil by Land Use in
Chungbuk Province

Augle, A, RR, A, A, a4

Bomin Seo*, Kye-Won Park, Hyeonmo Ahn, Juhyoung Kim, Injae Kim, and Mijeong Yoon

e EUE R

Chungcheongbukdo Agricultural Research and Extension Services, Cheongju 28130, Korea

HEDH FA EFAY LS A B U A1) EYBGY FHARE ATTORN

WA A1, A FAA A 5 AAAY & 2AARR AR AL itk SEA[H A= 1] Aldte

R AY B LEUAS AT 4580 AU ATGAL GYRL wFATLE 2
= AR EFA Y ARE B! EBEHY & BUlsoe B A0l g

e B pil O BS54 4T SO 71 T T A 3gkg' 2 A

A4 el BE X el 4 A AW E 20w, NI LHE =EFE A

ﬂ?ﬂ Zlﬂoﬂfﬂ W*H*HEE} EUT A Mg =Rl E A vl jle v 1 o X[ &

oAl A 9lof &3ttt Wit o 2l EX|o] £ o B E u] L3 At £ 4

)
S
=
r_u,
FN
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gl 2,
S92 1w AR S B ZTAL, AW XA BeHe SAXE g 202 SelHth
QO R 57X Rl e BUE B F ol 541 o] I Ao, A4 b e 5 U S
fgt A} 7)ol e Flow Helt)
FAO): 5, YA, Shshy, =P
FAFZ} AEA]: sbomin24@korea kr (043-220-5662)
Table 1. Chemical properties of Arable Land by Land Use in Chungbuk Province
Land lem pH EC OM Av.P,Os Ex. Cations (Cmol” kg'") Av.SiO,
Use (1.5 (@dSm") (gkg’) (mgkeg?) K Ca Mg (mgkg")
Mean 6.2 - 23 174 0.34 55 1.3 188
Paddy Max 9.5 - 60 2134 5.63 29.3 20.0 1083
Min 4.3 - 2 1 0.01 0.2 0.1 22
Optimal range 5.5~6.5 <2.00 20~30 80~120 0.20~0.30 5.0~6.0 1.5~2.0 157<
Mean 6.7 0.70 26 455 0.74 8.0 2.1 -
Upland Max 9.1 10.00 184 2569 6.17 29.9 30.0 -
Min 4.4 0.02 1 2 0.01 0.1 0.1 -
Optimal range 6.0~7.0 <2.00 20~30 300~550 0.50~0.80 5.0~6.0 1.5~2.0 -
Mean 6.8 0.80 31 546 1.00 8.4 2.2 -
Orchard Max 8.5 7.00 97 1769 4.82 23.8 6.6 -
Min 4.8 0.07 11 29 0.01 1.98 0.3 -
Optimal range 6.0~7.0 <2.00 20~30 300~550 0.50~0.80 5.0~6.0 1.5~2.0 -
Plasti Mean 6.3 1.60 23 423 0.95 73 2.0 -
Fﬂm:;oc N 7.3 10.00 50 2296 4.07 18.4 7.0 -
4 Min 4.6 0.01 10 18 0.03 0.4 0.1 -

Optimal range 6.0~7.0 =2.00 25~35 300~550 0.50~0.80  5.0~6.0 1.5~2.0 -
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Taxonomical Classification and Characteristics of Changje Series
Distributed on Fluvio-Marine

A S e, 2%
Byunghwan Seo, Yeonkyu Sonn, Woori Go, and Songrae cho
FAS AT mopu| st
Soil and Fertilizer Division, National Institute of Agricultural Science, RDA, Wanju 55365, Kore

Seubere] Maferol BEoka gl AT 58K 9 4 9.430hao0] W SETE A2 ste] 14,7
T 0 7S AEEA F 5907ha] WAL TSI 00 vl & ATl el Ay Eop
A W R TES ASte] BPRAE FASALE 54 2347129 PR R EYS WOl A9,
AYRES BT 5 AT B3] B WS AL Y AFLEL /2 PREI =23 B
Aol 2 ALt o] AL MR AT FAF BF BYS B BILRE SY1A B9

AZ(0~13cm), BZ(13~100cm) T} CZ(100cm~) 2. = &

BAE AR ol H 21~100cmol| A THAFO] A2 F ZFA| AL glow 11 sHo A= ko] glsith

23} 7ha g o] A Fol| A m]ekelA] EAeFlCn, 3R A 100cm7HA] he] 5 2k g 4= §lgith

G- AFSF B oFel 33 Z(coarse loamy, mixed, nonacid, mesic family of Fluvaquentic Endoaquepts) 3} H] 1l
P E T H o OFHE O U 3 o) A S0cm Abo] O] WhE O RS 1 AL E-2 2~19%0] W A E
L. 20~49%= Z}o] & Kol ik

Inceptisols 7|50 2 & ] EoF 3£ H o} 20~50cm Alo] @) H Edkego] 8%o| Ao = Yoo 32T
A 50cm AFe] Z=$]o| A ESP+= 15% ©]AF0| 31 21 50cm oF)| 2 Z71514 2 B = Inceptisols 2] 7|50
512 grot Entisols = 52 = 31 3iTh

ECe, pH, ESP, SAR E-X A1} Saline, Sodic, Saline-Sodic soilof] 3£8+%] %] 9korct.

it

=

s

1=

FAo: Mt A E -84, AAE, AU EFHAIE(ESP)
Z2G P2} &3] sbhsbhlove@korea.kr (063-238-2456)
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Soil Quality Assessment in Agricultural Soil Based on
Soil Physicochemical and Biological Properties

T, AL, o)z%, A

Youngkyu Hong', Jinwook Kim', Chorong Lee’, and Sungchul Kim'*

Feien s eltie ARgstel), YeE ey AR ANY YR frls U
"Department of Bio-Environment Chemistry, Chungnam National University, Daejeon, 34134, Korea
*Organic Agricultural Division, National Institute of Agricultural Sciences, Wanju, 55365, Korea

5 of ) ek 23 A o] A Bt oPjet = oRS BESH) 913 % (soil quality) S T
o2 AREIL Gtk B A7) Fo WA e wopel Bel, sk, ABIAH B4 of e £
2 psHe Soleh 5 ES N WA 539 FE4 0GR 57 £ 7121008
I 8IHA B 18180] thgh ol 8haha W AJBILA B4 14 2UE B2 EoFY B718 AR E

Tk

o

o [o]
71E, FEJAL CEC, EY S . EoFa x(beta-glucosidase)E H 71613 ow, EFFst A H (= H5 Y
)2} 2891 357 %) oy gt ol sheby B4 1A A} G2 o)
2 7ha} 220 w0 A 7]: 1.34(0.78-1.71), B A R]: 131 (0.72-1.69) 2 ZAFE| 0.1, pHi= 7
A]:6.20 (3.90-8.21), - =7 X]: 6.64 (4.72-8.05) 2, EC:= 57 2]: 0.48 (0.12-1.52) dS m' 2, B =7 ]:
0.60 (0.06-6.51) dSm’' 2 LFebsie), ol A Baha] A 0] Rofs 5 24 Au}t 57 %]: 56.11 (14.67-155.47)
CO,mgkg’ day”, -9 =7 %]: 45.88 (2.93-120.27) CO, mg kg™ day™ 2 U}E} 0.1, beta-glucosidase T4
& =72]:2.90 (0.38-13.47) pmol PNP g, =9l =74 X]: 2.10 (0.05-12.64) pmol PNP g’ & E.A4] 5| 9jt}. o]
of 72 oo o shata W AT eLE 1A ool E| B3} wo 71744 Bl AL 0§51l k57w
Eofit 84 5737 e A4S WIStk £aFe] § AU, pH, EC Qv =0k 1ol mofo) 4
2 2ho] 8 Lheh ) 9T s oR 71 ST AL S0l R OFE B, beta-glucosidase T4 & 29l
ot Qv 537 melA] o B thebeh. olelst AE Mo ® AT be e YA AT THE
S8 o 74 B2 714 W RS sl T4 912 Aole Asuc).

H
ol
r{o
fle
)
Ky

T o
a2
A
o,
ofi
3£
o
off
Q.
N

ZFA)9]: Soil pollution, Soil quality assessment, Soil property, Soil enzyme activity
FAFA AdgA: sckim@cnu.ac.kr (042-821-6737)
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Feasibility of Rice Husk as an Altermative Source of Plastic Mulching
Film: Maintaining Soil Moisture and Temperature, Increasing Maize
Productivity and Mitigating Greenhouse Gas and NH; Volatilization in
Upland Soil

Suyong Park’, Yeomyeong Lee?, Eunsu Park!, Sohee Yoon% and Sang Yoon Kim"*

"Department of Bio-Environmental Sciences, Sunchon National University,

Suncheon 57922, Republic of Korea

"Department of Agricultural Chemistry & Interdisciplinary Program in IT-Bio Convergence System,
Sunchon National University, Suncheon 57922, Korea

Plastic mulching system (PM) has been considered an effective way for increasing crop yield, mainly
enhancing soil temperature and moisture content in agriculture. However, PM can lead to serious environ-
mental problems by generating plastic residues and accelerating soil organic matter (SOM) decomposition,
which deteriorating overall soil agricultural ecosystems. Therefore, developing alternative mulching system
should be required but its overall impacts were rarely investigated yet. In this study, mulching treatments were
set up at different application levels of RH 0 (no mulching, control), 10, 20, 40 and 80 Mg ha™' with RH, which
were compared to the plastic mulching film in a maize-cultivated field under the recommended fertilization.
Soil temperature and moisture content were periodically monitored based on soil sensers. Greenhouse gas
(GHG) and NH; emissions were investigated by static chamber method. After the harvesting, soil properties,
maize yield, and greenhouse gas intensity (GHGI) were also investigated. Highest mean soil temperature and
moisture contents were observed in PM treatment among all the treatments, which was not comparable with
other RH treatments. PM treatment showed lowest NH; volatilization rate whereas RH 10 was highest and
then gradually decreased with increasing RH application rates. This result might be related to increased soil
moisture content and physical protection on surface soil at PM. All mulching significantly increased green-
house gas emissions during cultivation. However, PM treatment recorded highest global warming potential
(GWP) among all mulching treatments, and then gradually decreased with increasing RH application levels.
Maize yield significantly increased under all the mulching systems, but there was no statistical difference
between PM and RH mulching, except for RH 80 treatment shown as highest productivity. GHGI index
significantly increased with all mulching treatments as compared to the control. However, PM showed highest
GHGI among all the RH treatments. In contrast, RH 10 was most effective mulching on mitigating the index.
In conclusion, RH mulching could be considered an alternative way to maintain crop productivity and mitigate
environmental impact during maize cultivation.

Keywords: Ammonia, Corn, Global warming potential, Plastic mulching, Organic mulching
Comrespondence: sykim(@scnu.ac.kr (82-61-750-5189)
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Investigation of Chemical Distribution of Soil in Orchards in Gyeonggi-do
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Min-Hee Song*, Kwon-Yeong Oh, Sung-Lim Ko, Seong-Hwan Ji, Min-Suk Kim, and So-Hyeon Park
FREUTLAEY FATVARARR AR

457 Pyeongdong-ro, lksan-si, Jeollabuk-do, Republic of Korea, 54667

Sejuet 5734 Eope] TEA Y W U WE A2k b Eope] Bel A 42w o] ahora] wal,
F34 U VE 52 A0l 08 £ A L ¥ B AT 58, WIS /S FE
SR OGS ALAA A SAEES BT 5 G 71245 D 3 AL AT 9907)9)
LRI S W 5 vl L 912 1ol 03 A} 1 o) ot okl o 2 SEE
5ol 9151, 520 W whchol 3&50) 0.9 H5HE Yo Aelo] =] ek

BT )% ) 348 Rope] IR AT A 4008 S 2 Blab el ST Repo
UL B, AW R B G BAE 240l 557 815 Aol B Sh] 144
o) W Fal A 54 o whe) ek walshag g,

AL A 0] IR 9190 A St 71 44T 9] g2 ot Q| o] M H = A1 He et
TS}l ol wrh o) g 24 vk 2 s

HAL AP R A% 758 571740 TRopshl b A S8t 4 o] Al skl B8 Wedx] At ]
A o] A7) -8 S15Hg1a B B 2 A, A o3 Bl A1 AFAE Sholek

F8 2RO R AR, 37 B G, AN Fel, WA A 0% el F B WekE 2t

B EA, §HULE, 4718 G, plL EC 53 B4 510, haha M BU|oR 8% BAL 3T

A BAT L A5 EAEH, 2013)& /)5S Fsto] 3 Aol whE Eof ¥ $1E FH AVPOs,

Ex-K, Ex-Ca, Ex-Mg& H]|&3}] T-P, T-K, T-Ca, T-Mg 5-& |1 L4513t}

FA 0 77| = ahp B, 3R, 21l
Z 72 AgA: mini6846@koat.or kr (063-919-1534)

Table. Average distribution of chemical properties of soil in orchards in Gyeonggi-do

pH EC Ex.Ca ExMg ExK ExNa T-Ca T-Mg T-K T-Na T-N  NO;-N  P,0Os T-P OM

Item

1:5  dSm? cmol kg™ mg kg LS — T S a— gke

orchards

} 071 794 207 1.03 0.13 5650.5 4586.5 31452 1640 024 1.03 6863 15044 21.1
(Gyeonggi)
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Construction of Hydrological and Water Quality Monitoring System and
Assessment of Nutrient Load for Rice Paddies

Gaglr, HeE AUA, oS
So-Jin Yeob*, Soon-Kun Choi, Min-Kyeong Kim, and Jinu Eo
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Climate Change Assessment Division, National Institute of Agricultural Sciences, 55365, Korea
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Fig. Construction of hydrological and water quality monitoring system for rice paddies
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In Case of Unstable Supply of Chemical Fertilizers, Scenario to
Reduce Fertilizer Using Organic Materials
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2022 24T A Aol eto|uf A Wl 5 o bof] Shahu] 2 o] XA A 3] ST AT
Fogle A 22w A AEAm ol ke G 1AL lTk 3 B Ee] fAAQ 84, Ak
&, FeHE2 GAA7E20-30% A5 37] wizolt ol 2 |lsf 7| A u|m o] A LAA i A =
Qro] FANZFA] A &= 2L Qlek. vl =712 BpA of] v o 2~38] S5t FAMA] = A oA vl m A S
el A ANA FFokaL ek L, @ ARkl A&etthal g eiA wakE Ak AR IR
A B8 v BAME oS AR A} gtk

Az A A v mARG-o] @AY Ao A Yike D= gl
© B S Sl A ol R x|, o] & )M bzl Hadh i
Zol H|mEawfo] "t o] EY= A FRBRFS AEFS AU
HagSabEsly| HaiA s dS g HeH 7 AR o] A E Bt dE ARE 8-
AATHEE 7R FEAH S Ao, HA, HE5E Eelsih ol & el SR AHE F
AERT 293, A SER oA E SR B e APk At A S T 28

ol

f
0,
i
=
off
flo 4
bt
o2
oiN
1o
o2
i
e
off
tlo
Y
o
(o

o
i

oS
oS

flo Ar pe
=

(g AT
it

ox, N

Haleko 2 A4 169,146, 14T 50,127, 2+ 86,764E0] 3ith
A 7] A 7 o °] 5 o] AR A BEEEo 2 QOVHE, AR 40VHE A L o|th FtEE i o] WAy
e AEEE X408 ST gl 20219 A SH2URHE o], B0 u] Slake 4 TRk Eol T}, 7}
S 90% 0|4 E|HH]BHE 1§tk RAMEH| R 57| d 8] s 80THE O] ABARE W, ZhE L EH] Q1
(o)

71 e S 9 ahE o] A4kE L glot. vl = 5.8ujuhEo] Y 4kE|a
71 R O] o] of e AR T Bl wakE P AALE 1%
B RARE-F-2 ot e ol whet A S sk iT ool HEshA U A ¢ WA ol =
FOE Haf ¥R FAFE ALY, FRIATH A R 25% HE A8k oy 5
5% Tt o Th AT 2= 47MA 2 HEF o (AvEel) A B8R Fr1 7 v R =4
o] A HA| th= Aol a7 EL R FED AT AAE 7HEE e E 100% 3ok ekl 7}
S 1800HEA = Rl 7718 v & FYFE glovh 7HE e FY LR Qls) ik Zhe] of 7t
tEEo s BYS ol HH T (A L2) il ZejH a7 gl AfAldde darEes U2
Boll e 715 B = 100% T8k, 27 52 77| AH| R 2 Fehes Wetolth BB = 9HvkE
A BYEL, AN RV 8- E BRIk Z1EEH 2 A8 Bl AAFITE, Ze] 2vHEe] 54
ek (AU 23) i 27} gl Rl ol AR R YA S S 7R E Y R 100% 35
8L, 2 E-2 | A 22 g sl ietolnh AlLbe] e 200 v ) 7hEL ] Ro] 3.9WNHE AR =2
HHFA =S AR, 74 02 A R 10VHE, ZejH] R 4vHEo] Fasirh R AL gtk (AY
2] 24) 7HEA S A3 Ffof ol RO R Qo2 UA S ST 7SR EH 2 70% 5
HFolaL, & HuTATS o] T, Yrix] AA"asre §7) 0822 Fdith 9482 1)
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8|52 F3Hs Belolth $71 8L BRE EeHe ZPolth 2] Bike 2 o] §of ofelgo] it
Su), 5B eto] H715hA] £7) 80 29k 271 Q)= FFAYo| BT

ke 28 BE e FRFIRI EFF iYL 712NN BEY UL Aotk =S
ARG B SFahe] 27)2 Auel 2 1> 2> 4> 380|th EQF Yo i DT Al o2t 95
WAL AAH3=4>2>1 Aolth 7)Y, $71WHE $UHF AL 12T AN 28 1>2>5> 48
ofch. 24zhel 48 Teis A8 Bash qlrkm Aerach

A 9): Chemical fertilizer, organic fertilizer, Soil test
FAEA AA: bkhyun@korea kr (+826323382464)

E LA FESIH U EYS Yo7

THHE) EdE JAFHE)
AU 2 2]
E N RN LI S T S
| (17,946,523) 231,633 126,800
2 84,573 8,973,261 90,753 20,018
3 111,276 39271 3,991,008

4 93,220 2,049 47,052 2,793,705 5,900,000 649432
<Aub2] & et
o BYI|R) 1>2>4>3 * HeH|RE YA el Atale
O(FRUATIF)3=4>2> 1 BEF F o] B2 T Ayele
O(5UHEF) 1>2>3>4% 2|4, §7)2 9§20l 88 18 Avte e
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PB-04
BUEL AsFEX| HEY sketdol FI| Het

Long-Term Changes of Chemical Properties of Upland Soil in
Gyeongsangbuk-do Province

dags, At A4, v, das!

Hyo-Hoon Nam*, Yeon-Gyu Jung, Chang-Seok Huh, Seok-Heen Park, and Sang-Ho Jeon'
ANEEEY7IEY SUBA AT, e AR sAdASY

Division of Agricultural Environment Research, Gyeongsangbuk-do Agricultural Research and

Extension Services, Daegu, 41404, Korea

'Soil and Fertilizer Division, National Academy of Agricultural Science, Rural Development Adminstration,
Wanju, 55365, Korea

A &7Hset 547 20 AL TR flste] R BFeH] o] MBkE 4| 271, 63 RAME
AT ZA S AR E U A R 1,601 o] ZF 2 AE = 2 20014, 2005, 2009
|, 20134, 20179 Z}H 2507, 2021 2637 0| it} ZARIE2 pH, EC, 97 &, Sa QAN w3 Fol&
So]9ith 20219 = x| o] Wk ok 513k o] B A2 pH 6.53+0.78, A 7| A 12 0.84+0.67 dS m™!, 37 &
33.0£16.8 gkg!, 5 & 1AF692+409 mg kg, WEHA -8 0.93£0.75 cmol, kg™, FHA] ZH5 7.78+3.79 emol,
kg, ¥ vk1U) <5 2.13+1.03 omol. kg o] ek R sl A A ¥ o) tisle] pH, EC, 47 &5
= A4 ol gloy FalAbal weHy Fol 22 sl R SleHd of A ¥k X &40
B Z7Voh= A S 912001 tiv] 2021 2F8Hd-2 pH 1144, 57145 1.944], -2 14F1.354), w2t
A ZhE 1509, w3 Zhes 1320, w3Hdrt 1| 1400 2 0] ot ECE A &)t 3hahg of 7o) v]&
e A F7Veb FA o] 2021 A e O] HEHH| &2 575 23%, F- B )1AF 16%, 13k ZHE 33%, w3y
Zh 23%, W3 v 1Hl % 31% o] it A& Ao i W AR] 57| Fu} 3| R o) Al 0 2 BEoF U F
FEFol S7etaL Qlo B2 A A Alu| | ot FEF Ak S-S Yt pH W7t 2o 02 et

o Fi?i

o, 43

FAlo: 2, mpstaty, Qi
FHFA} AR whoisnam@korea kr (053-320-0456)

Table 1. Chemical properties of upland soil in Gyeongsangbuk-do province

Survey pH EC oM Av.P,0s Exch. cations (cmol, kg™)
year (1:5) (dSm™) (gkgh) (mg kg) K Ca Mg
2001 5.7 0.9 17 513 0.6 5.9 1.5
2005 5.5 0.7 19 461 0.6 6.7 1.9
2009 5.9 1.2 23 549 0.9 5.6 2.3
2013 6.4 0.5 24 529 0.8 5.0 1.7
2017 6.5 0.9 32 674 1.0 7.8 2.1
2021 6.5 0.8 33 692 0.9 7.8 2.1

Proper range  6.0~7.0 =2.00 25~35 300~350 0.5~0.8 5.0~6.0 1.5~2.0
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PB-05
UEXZOIM KISHHBS - TH| X2(0| M2 244 WS W L2 W

Growth and Yield Characteristics of Maize at Medium Textured Soil by
Subsurface Drip Irigation Fertilization

AT, 2YE, olFE, =YW, S5, 257t

Suekjoo Moon*, Youngson Cho, Juhwan Lee, Il-rea Rho, Eul-soo Yun, and Seungka Oh
A

Gyeongsang National University, Jinju, 52828, Korea

RSB = @A A F2HEBEE QIS = H=5 LS A A7 7] 213718 o] A2 <l Tl
SloLt, s Alskal-Eoll 8- A e A iet A E A= vvlsh Aot & A+

AT ] AP A A S S
obst AL g=3Ystoi Tt A v A 7l o] = Y X (B A of] P S HHA] ¢h4=40 em
7 80 cm= Al & YA At A A Aol 152 22 0 2 ubEstoith X S8 Y &#
2= AJH)ZHN-P-K: 14.5-3-6 kg 10a™) 2= AHKN-P-K: 7.5-3-6 kg 10a")-& 7] 4], U] 2] ZAHKN:7 kg 10a™)&
ZH| 2 6~79 7] E57] ol Uiro] yhu] A 2] st VA S5 A 2, eyl F Alw) ek Ak 7w A 3o =
T (), VR o B, X SRR ] s 3N, g2 et BA ] e SR o2 mET S 10m A
T3 oGtk 7220 cmE vk, P52 st il 2 7] Wsf of B 9 g2 WA E 914 0.03 mm £ 9
H| A H %] 8- v (Polyethylene) 2 BA s} th S A= 6-TY 7], =5 ofl, - A= 28 A 2414 3
HHE O 2 &S sto] 2ASFGITH 1A} A5 AL A] tf 2t ofv] X587 242 0.5 em, 732 -
0.3 mm 5 AU A A Ued b, A = o 2417F 1L12(SPAD value) 7] 278 =] §let 23 A5 2419
78 §-, 12} o] 71 2o 7h A vheb o, o 24 td] X5 & & 2] 7 74 10.7 em, 7 4] 7 1.02 mm,
% M 4.63(SPAD value) 2] 323t ZFo| & H Gt =vf 542 tf 2+ thu] 2|23 2 A 2] Lol A o] AF
I} o]abg o] A7} g A vheRg e, o] A o 277138270 108 WA e oLt 1008 Fo] X 53
A2 2|7} 2.1 g F3A btk T2 Q18| o] A8 x| 53 A A 2]} 143 kg 10a 714 UrER

fo
flo _%1

FAo}: %A A T, S50, o=
FAFA AFA: protactiacho@gnu.ac.kr (010-7183-3682; 055-772-3221)

Table 1. Growth and yield characteristics of corn before harvest

_ ol o157 T 0dE =
A (cm) (mm) (ca/10a) @ (ke/10a)
EINE 8.89b 26.60 11,875 6.78¢c 763b
ZH AT 16.8a 35.1a 12,014a 17.4a 1,752
() 15.6a 32,1 12,396a 15.3b 1,609

Values followed by the same letter in the same row are not statistically different at 95% level.

ARAE e =225 o1 T AR (T 5:PT0157542022) 0] 2] Y-S Hker o o] of) ZFAFE
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I X| CHmp 2| XHEHE {2t A

][]
)

—L
3% 4%

Fertilizer Application Amount for Leek (Allium fistulosum L.) Under the
Open Field Fertigation System

ololxl*, Fa4, o1xh%, e, Ayl

Yejin Lee*, Yosung Song, Chanwook Lee, Hyejin Park, and Yangmin X. Kim
FEATH FUYH

National Institute of Agricultural Science, RDA,

166 Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun, 55365, Korea

o] O] A 3
Aol £k 3] 4129
S, HA ok 22 g o

°ol7] 13l T HEFAA F = 8 x| YA )
}1 Qlek. thubs ] A 28] 28 B &
= | thot ] A A

s
-
s
t
»

el A1 g % 4%%&% xmcmv ¥5iich

57 4k0] 357} Aol 4 B ol h gk Al A& e gich 42 239 A4 5ol 89 69 4851
_o_uq, W7 20 g ok A H] 52 HTHN-P,05-Ko0 = 15.2-3.0-13. 7kg 10a)2 7|20 2y du g, 97
An) s, B4 S 22 Ak WA S gl Rl Aol sedth B2 BEe 2B 1R F9 F D 60%,
e 0% A S At e 33KPag: 7|0 2 A 14 leto ], Rt G4 3085

F1tA 0 2 gt WA S T tuh e A4 Oi%ﬂf&ﬂﬂt SSITh A5 A7 o
l"%%#a& H e wf e FA 657272 AA g 23.6%, 6552 o] S~105:2171X]
47.3%, 10522} 0] F~145:2} 74R] 29.1% 5 S48 ith Zref = 4] 657 A7HR] HA| FtE9] 30.5%,
674} 0] Z~105:2171X] 34.3%, 10522} 0] ¢~ 4‘I‘X]' 7HA] 35.3% 8 S8l 5317 |7HR] DA HA| S50t
Fd2 ek YA 2ok A o) what 24 40%, Ze] 60% -2 gt =, A7 S50

kO A 251 | 7] 2.2 A A o] A0 AL B g Tx}oﬂ 2.1kg10a’, 10~1232}0) 4.3 kg 10a”, 12~145
2}ol) 2.6 kg 102 S Zo8HH & 12 %a{« A B 465210 1.7 kg 102, 10~125F2}0) 1.9kg 10a”", 12~14
2ol 1.9kg 102! FHahd ok

FA0: X, ], o}, vl w=
FAFA} AEA: leeyj41 8@korea kr (063-238-2446)
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TX|BLIF el X|e] HIZAIRZE, EAS|ISH Tl AlSx| YEshF AL

An Investigation of Fertilizer Use, Soil Chemical Properties and Nutrient
Content of Plants in Silkworm Thorn (Cudrania tricuspidata) Farm

FR4, AL, oldlA*

Yosung Song, Byunggun Hyun, and Yejin Lee*

w2A%% FUEATL

National Institute of Agricultural Science, RDA,

166 Nongsaengmyeong-ro, Iseo-myeon, Wanju-gun, 55365, Korea

1ol 4715 £} oGl ek A2 Yol b e Qo) et
|58 Ao ek FA B 415 oF T00haol A AISHa 913, 55 At A
A
4

=2 1o
B
g

2

1o L
o

Eﬂ

z/dElo] QLo RARE 7| 0] glof Fiatel ol o e A 1L Stk & Aol
H g A A3t 7| 245 08 l8f 2021 ol A AIQ, Bk, A Frol| A 23
| BEARS A EoFBtel, Al A FEEEE ARSI
A= R BUEE AAEE &] 7~101 off 32w, < A u) w22 2,700m” o] ¢t} ¥ 2 A}
¥ o A} ARG8T F7| A E m ot 37 AH R E 10a G JEF O R FAMSEI T Al A= I 224
lof Slat I A FEEY AL, B o A HEE 15em Z) o 74X 23 oA E LT A HSFI T
A3} R B A W R] 9] ot B oF 3Feh -2 akar B oFo] A 9] Yl of okl o, ot v = AL
1i-<ﬂ4}-7g =26.7-8.9-10.2 kg 102’ 0.2 QG AFAE-Q] B}ILo] ]| HEAFREFQ] A A-QlA
0-11.0-15.0 kg 1022} H] & off A 40} QIAF B BEF2 GARSII o). WLpE = vl %]
ol i aqrEFo] WA XL Zi# 12 eepsial, FRBUHE 2HA 9] 2
2l AMR-EO] OF7.5% 0| L2 vl & o8- A& 7¥0+o}15l=7¥°ﬂ/‘1 AopaiA g
1leh AU 3t =27 off T ¢ 44*‘4 F7 e S A e At
5 RS 217) 1.7%, 0.9%, 2.0% o] ¢l o, 1}-A1-& 717} 1. 5%,08%,3 1%= T2 0] Z+
F1.0% =Sk vt AU A 2] 9] = oFakakAda) §l, aHAl o] FL7] g5 Thol| A A
S I 5o e SO S H Rl AlEA F7) w2 Slatk kAl o of ¢, Hhte
Eo]: o 7]EJ,} 01:_4 A@_}o] 3}\%}\%1:1], Eo]: o 7]E okako] 2] x% 7<4 o=z ztk
Kb B & 7= o] F7|3hE A LR EUEAL 2 A A
A Ae= Jhgrgq I HE RO A A4 v "R 32
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Table 1. Correlation between soil chemical properties and nutrient content of fruit and leaf of Cudrania
tricuspidata (n=34)

pH EC SOM NO;-N T-N AvP:0: ExK ExCa ExMg K i{G+)

-0.391  0.098 0448** 0327 0179 0.052 0188 0.042 0051 0.195

P 0299 -0460** -0.424* -0.528** -0.2%0 -0300 -0.320 -0288 0.136 -0.225

K 0018 0037 0147 0134 0229 0174 019 -0115 0110 0.192

Ca 0034 -0177 -0261 0264 -0246 -0.021 -0.257 -0.1%4 -0.238 -0.181

Leaf Mg -0236 -0.244 -0113 -0.123 0078 -0276 -0.153 -0.211 0.370* -0.100
Fe 0167 -0.172 0236 0306 0046 0.03% 0205 -0407* 0.051 0.278

Cu -0210 0152 -0057 0058 0242 -0126 -0.057 0.145 0183 -0.101

Mn -0333 -0151 0121 0201 0119 0.187 0462** -0.576%* -0.124 0.614**
Zn -0438*+ -0246 0028 0191 0.060 0.18% -0.085 -0.434** -0214 0.018

-0.312 0346%  0.587** 0.451** 0295 0243 0.020 0209 0.057 -0.066

P 0320 -0.185 -0.386* -0404* -0246 -0.136 -0.333 -0083 0.l62 -0.289

-0.258  0374* 0140 0.500%* 0320 0.495** 0229 0200 0016 0.125

Ca 0147 0125 -0206 -0005 0176 0110 -0.185 0.151 0202 -0.250

Fruit Mg -0221 -0112 -0195 0123 019 0022 -0.135 0.018 0257 -0.176
Fe -0.162 0.186 0385* 0351* 0291 0.1%  0.054 0128 0.1%4 -0.014

Cu -0206 0207 0158 0184 0354* 0007 -0.192 0293 0401* -0.277

Mn -0.334* 0.036 0206 029 0369* 0204 0225 -0.188 0.158 0.255

Zn -0344% -0059 0235 0044 0239 -0159 -0.207 0202 0298 -0.273

Pearson correlation coefficients, *p < 0.05; **p < 0.001
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PB-08
202141 ZeXIY HEEX| E0| t31% S4

Chemical Properties of Representative Major Crops Soil in
Gyeongnam Province in 2021

e, A, e, A, A

Dong-Chun An*, Hee-Jeong Je, Fun-Heui Han, Jae-Hyeok Choi, and Sang-Ho Jeon'
AdEsdred, 'HYsgaed

Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 570, Republic of Korea
'National Institute of Agricultural Sciences, Wanju 55365, Republic of Korea

WELA] EFEYAFY-Z 2015 3=, 8, AR, S W o2 RAXE SHOE BESAT
7|42 2l ote] 2016 A B A= 0 2 AlYstgint 2 A= 20213 5 7 E R o 1871 Ao 5 7] <Al
E ol A} X[ o 32| 7,447 X o) thf g E 2| o] 8- P 3lahA A4S wLAlsto] Eokyhe] Ao 7|2
A5 2 DB AL AR T RAFHARE 7 &R o 187 Al-o-9] EX]o] 8- Fe 2 1= £ 3,882X] 7,
W 20k 2,480 2] 4, Al A R] EoF 4654, k=l EoF 6204 7 o tf ste] E ko] &S w48t
A -2 pH, EC, 3714, S8 QI4L XS ol 5 84S A5G th E o] § e Hf pH
k6.5, A AR 6.3, 2= 6.1, T2 6.00] 90w, EC= A A A 8] 3.25dS m™, BF0.92 dS m™, =g
0.85dSm™, =0.70dSm™ £ 02 =20 ANE Bt} $7| 52 EX|o]| & HeH 2 1 29-39 gk =
ojglow, §5 Q1A Wt gk A A vl 2] 7} 887 mg kg 0. &2 7P b 9 a 3=l 612 mg kg, W 578 mg
kg, =01 247 mgkg ' 0 2 ZALE Qi Th 2|24 Ol Hat TS Al AN R 7 7 ke, i=o] 7}
A AakE B ik o] Hgh w4 A= o) WA Y stk S 3hE IRt okl U el Al
AR 2] AlH|EF 27} 018t oFRatrly) Yelo] Ao 2 AFRE g on, )R] 240 EoFE AL Al
@9 S S YA 02 Bk 4= Q17| RN AN 5 A 419 7|2 A m R E-8-8 Alo|th

FAo: B, B x|, =ofesty
FHFA} AR arosal 01 1@korea kr (055-254-1312)

insufficient level Optimum level Excessive level
100%
90% 143
%28 216
. 316
80% 373 205 5
c 6.8 50.9 483
_g 70% 60.1
3
2 s 8 e
‘I;; B 438
'g 50% e 392
. 348 233
c
= 456 287
3 134 35
§ 0%
b=
il
5 417
20% 399 347 136
s 264 292 e 299 s
8 168 172
156 106
0%
pH oM AvP205 pH oM AvP205 pH oM AvP205 pH oM AvP205
Paddy sois Upland soiks Orchard soils Controlled horticultural field
Land type

Fig. 1. e 2| tf 2 2] o] =X]0]8- F e pH, 7713, & Ak I w]&(2021).
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Container Cultivation Methods for Improving Antioxidant Component of
Licorice (Glycyrrhiza spp.)

Jae Young Heo*, Yong Nam Cho, Sang Fun Lee, Yoon Suk Kim, Heung Soo Lee, and Tae-Won Kim!

Sl gr, 284, oS, A&, ol HHd

Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 570, Republic of Korea
'Korean Intellectual Property Office, Government Complex Daejeon Building 4,

189, Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

A EEd74Y, 590

This study was conducted to increase farm household income through stable, high-quality production of
licorice effective for various diseases, it was intended to provide basic data for research such as standardized
production and growth promotion through analysis of soil and licorice components in field and container
cultivation. Soil and 2-year licorice were collected from Sancheong, Gyeongsangnam-do, Yeongwol, Gang-
won-do, Tksan, Jeollabuk-do, and Gangjin, Jeollanam-do. Analysis of the physical and chemical components
of the collected soil was carried out according to the Rural Development Administration analysis method, and
the analysis of antioxidant and physiological activity of licorice root was extracted using 95% ethanol, filtered
and concentrated. As aresult of the analysis of 7 types of licorice cultivation soil(pH, organic matter, phosphoric
acid, potassium, calcium, magnesium, EC), the pH of the field soil was 0.2 higher than the appropriate range,
and the EC and potassium were good. Organic matter and magnesium were insufficient, and phosphoric acid
and calcium were found to be excessive. The pH and EC of the soil in the container were good, organic matter
was insufficient, and phosphoric acid, potassium, calcium, and magnesium were excessive. The pH and EC of
the soil in the container were good, organic matter was insufficient, and phosphoric acid, potassium, calcium,
and magnesium were excessive. The soil under the container had pH 0.1 lower than the appropriate range, and
EC, potassium, and calcium were good. Organic matter was insufficient, and phosphoric acid and magnesium
were excessive. DPPH radical scavenging activity was 1.5 times higher in container culture(7.40 mg g') than
in field culture(4.92 mg g '), and FRAP assay showed that container culture(46.57 mg g') was 1.3 times higher
than field culture(35.97 mg g ). Contents of total phenol, total flavonoids, total sugar, reducing sugar, and
water-soluble protein were found to be 1.1 to 1.7 times higher in container cultivation than in field cultivation.

Keywords: Container cultivation, Licorice, Antioxidant component.
Comrespondence: bopo@korea kr (055-254-1682)

Table. Comparison of the content of major components in the field, in the soil in the container, and in the soil
under the container

. . pH oM EC P05 K Ca Mg
Cultivation Soil 1:5 gkg! dSm’ mgkg' e Ex. Cat. cmol/kg --------

Field 6.7 14 0.82 356 0.47 8.24 1.31

In the container 6.2 18 1.94 678 1.08 7.01 2.62

Under the container 5.9 11 1.31 299 0.43 5.52 231
Optimum level 6.0~6.5 25~30  2orless 150~250 0.45~0.55 5.0~6.0 1.5~2.0
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WIS X&ItsE JEE0 Ba| He
Strategies for Sustainable Livestock Manure Management in Gyeonggi-Do

Aoy, 2T, WA

Eunhee Choi*, Young Mu Cho!, and Jae JTak Nam

TS ATA, A7 A7

Korea Precision Agricultural Research Institute, Suwon, 16679, Korea
'Gyeonggi Research Institute, Suwon, 16207, Korea

ST AR R ISARS R T S7EekaL A R oF1996 o7 A of w2012 4
E] 74251 0 SOFE 7] 7F A SR F ol whak, 20199 2 7] 3 S ol A Hj &5 = 7HE R 153,220m/ Y
5 76.3%= E|H] 8}, 10.6%+= | 8} of 715 ke f 3o E|HH] o] G2 7 X of) A AL Qe -
el ehs 71 e o A RO u]sto] 8-k 4 Rl AR WA o] ARaL, A A 27 A] ohoh = &
Fe el Yige dovle o] AL ok 37 ee TR 7Ht e o] oF 72%7) B Hu| 2 A}
Ao E AL QlaL, B o S ZIEE o] Rl oFe] 50% o e AR staL glof, vl e o el Ae)
off mheh 7h e el o EX SRS A ol QR e A T whebA TSR e 22 & 712
B[], Hu] 5 Aot A F ol Tl W R thofeld ot gl o, et e WA o) wet 5
ol 2 7] fiZoll SAdell A ehet A2 280l Boshd, 58 AEsF asie) & Ao e
775 7t e W] O] EAI S AP 7SR e B ] a3 o] of hE A L R o] &-51Y] 93 v
ShRpehe BASHIAL ST SAA RS 2 Ve vhofsto] A s WaEskith B 5
AR IS A509] 17.6%0] L, 7hat e o) AR o] B Aaob Fi X NhE LT o) 7] = W ARG}
71 R A G2 o AL E A, ZEAAL SHYA] 0B BT, ZhEE e AR QEAG AL o] A, 22
A 22 o5 A2 AW} vl AR 2| oI}tk 7 H A AR Y= HEE ST
et v e g, 37h 9 Alag kel 9 A5 Ql we] W e Eol 7wt B A W A 27}
W= IR AT 7] A9 7haE e W] off of #ero] AL W] AR el Sl A vl A
2l (P A 52 R Al 22 U AR Tl ol S VA AL 7] 2ol ol & 57t
off et &84 ¥e]7F 2Rt o] A, o5, 9HA, Al S0l M 7HE e A SFA 2|(AH 7T YL $1E) H
&0] BRX| o vl vl -2 A2 X ofit e JFeE wAEY, A SESHo A Yok
e 7HEt e O] |- Au] A8t obd TRt ALl of e WA W @ SFGiTh X o o (AT E D),
FUYE G A LG Soll met AR RS AESH AL A7) Alde LR 37 A RY
A A BT AR €] 7| &2 7H5 e A 2, vho] & 7148} 8l oF 8] &2 A48t 7hs 8t
A, who] @2} 7] AA stfell Al AE-8E 7ol fle, o) tiet 71 A Hhe] kA E o]
B3 AL H ootk S B8-S F I At A7 AMdl e BRI TS o] A o] &
sk g4 FREgol 7He g Zl e 2 gt

FA O 7t e, v 2 ¢, E|H]3}
2872 detA: choiich@gmail.com (010-4643-6901)

APk 1 AT QA
29,

EHEAEHATAA A F LA A Z: PI017117) 2] X Lol 23] o] Fo]
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Effect of Soil Carbon Sequestration and Growth by Using
Organic Fertilizer in Upland Soil

A4E*, o5, AAE olgdl, Ueol
Seong Heon Kim*, Dong Won Lee, Jaec Hong Shim, Yun Hae Lee, and Soon Ik Kwon

FEAEY FRFAY B

Soil and Fertilizer Management Division, National Institute of Agricultural Sciences, RDA,

Wanju, 55365, Korea

U 5 Yok 247 M ST 2,1000HE 02 gl A glon] 11 5 Ak o] wAHX B
HlEH T R0 2 Qo) o] {3t 247 vl E ZV*# sl Thefeh At7F JAE AL glew ofof i
= 718 e YA A = F7) AH| R E AR S wf 2HE o] A vtoby af EoFEha: A of 1]
= Gkl dal BrhelaLA} shqith 1 AF of Aufgh 2HE-E v S0l A2t FA(CT), 7] de =
Z 2] 7-(NPK, N-P,05-K,0 =32-7.8-19.8 kg lOa’l), L7128 5 A2 LBt 87| A R ATt
ZIFE(MEC), £8-77]E 8|2 (MOF), #7]5H|=(0CF)E 217} 154 Adsto] 24 WA Ew(11
kg 10a-1) 7]29_§ 50 100, 200 % 400% =2 2|3}l om - AEL 27| Av| 5 2 A H|3}9t} vj=2] A4
ARES 718 = F5 ok A glol ZE R E T 28 o4 A 2] 3 w) NPKA| 2| -9 -frAl61 3o 5
o] Aol g A EE R 7] B[R E 100%A 2 P wf 7P Aol )itk 77| AH] = 57 9 ARl uf
E‘ E"JE}i TS Ao T F EobRl = Aol 31.e W 100%0]74d 2] 2] Al NPKA] 2] - o) -
Stk o] & Foll 771 n] = A 2o vl 7] &8 o] ARg-o] EoFtta: Ao WAV Kok
7] feiAl = 71 AR RS it S B BT H4 52 YA 2ot Jlvka sk oh

=
ﬁrﬁzz

FAo): ek, ek, 47w
FAFAL AgA: ksh4054@korea.kr
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XIS W E0| SISMME S HME(2017~2021)

Changes in Chemical Composition Content of Upland Soil in
Gangwon Province (2017~2021)

A A, A9E, T4, B

Soo Jeong Lim*, Byung Sung Yoon, Young Ho Seo, Soo Su Young Hong, and Dong Min Kim
AR IR S ]

Gangwondo Agricultural Research & Extension Services,

40 Jangbon-gil, Sinbuk-eup, Chuncheon-si, Gangwon-do, 24203, Korea

Zl T4 5 ﬂ‘%ﬂ ot A SE H S LAk 2y w94 V| 2w R

|olalA 4| F7)= %73 A (LA A 9] BhekA Al BAsHAL Qi) TL 5 20015
P2 BAF e wEF 2 17@42021@4 HA AT B skloh A= A FH A7) ElE|LH[E T} A
|E7] A1 4, 590f IFsrith AFEFS P WERF 22617 o] 91, BAYH-S w248 H
AT B H AEA wA Ol F8Fgith A2 pH, EC, OM, F-8& 214k Hﬂﬁ?ﬂﬁr
oFo| & 3w} H34 8% 0| ¢ith pHO B2 6.4, EC=1.2dSm™, §-7)%5 29.5 gkg, ¢14F810 mgkg’,
Ca, Mgt ZH2F 1.1 emol'kg™, 7.0, 022 H AW 9 o] At 1 14 7S Vebdith 2017 B4 Zhat H]Loﬂ
X pHE6.42 ¥M3lo] 91911, ECE0.9dSm™ o A 1.22 A2 7152 32.0 gkg ' of| 41 29.5, 95 QIARS
742 mgkg o A 810, 9Fo] Lo 7 o] Mlo] ¢igith 20219 2249 ko] A% Cd:= 0.23 mgkg”! Cu
20.97,Ni 13.51, Pb 13.91, Zn 85.86, As 4.96, Hg 0.02, Cr 25.03 2 20179 7} A 9] 1] 225}9] 1, EF 2 8-
712 1/40~1/7 42220 2 QP AFg o

ZAj0): Y, vk EofF 3, 224
FATEA dFA: 5jlim0417@korea.kr (033-248-6091)

Table 1. The Comparison of average chemical composition content of upland soils in Gangwon Province

A EC 718 faE4t 2 8H4d 9ol &(emol kg™ NO;-N 43| g pe

eH)  @Smh)  (gkg) (mgkgh) K Ca Mg Na  (mgkg') (kgl0ah)
2021 6.4 1.2 29.5 810 1.1 7.0 1.9 0.2 42 153
2017 6.4 0.9 32.0 742 1.2 7.6 2.0 0.2 42 158
Optimal =

6.0~7.0 2.00]3} 20~30  300~550 0.5~0.8 5.0~6.0 1.5~2.0 - - -
range

Table 2. The Comparison of average heavy metal content of upland soil in Gangwon Province

Cd Cu Ni Pb 7n As Hg Cr

2021 0.32 20.97 13.51 13.91 85.86 4.96 0.02 25.03

2017 0.23 20.97 13.48 10.96 82.60 4.80 0.01 25.99
Concern Standard 4 150 100 200 300 25 4 -
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QIirEE0| X2 =EY0M AZUYEHIE 28t B {7k E S=EEH2|

Organic Rice Cultivation Soil Nutrient Management Using Chicken
Manure Granular Compost in Paddy Soil with Low Available
Phosphate Concentration

AR, DAL, olad, FAA, HH, o1 e

Hyeonji Kim*, Sungwoo Kim, Soyeon Lee, Kyungjin Kwak, Ducksoo Choi, and Jinwoo Lee
Aepd=sd7lsd

Jeollanam-do Agricultural Research & Extension Services, Naju 58228, Korea

B LS SlE = ok R A RS 50 mg kg o] 4 o] o of ht F7) A u ol A EoFoktE o
FE ARG Yle #7AH Ee At e ool tha WL, T 5ol R e Al AlHl g v
< S5Ae 7L ok {7 AR R ] A Feo] T ekal S of el S0l 7he s, ARE-o]
a3 Al AR B HE ARE-ske] B {7 A B e A AR B shep dapn gl ol v|
Ale FES Gord A & A5 RSt 20198 HE 2021371 7= 771 A H) = A
A sl e w, A2l AT IE(EFE Y LoH]) B[R A 2, A7) B A7 A 2, g
o} 7)1 A8 = EA 2, F7| A 22 7 AR kA 2ok B ofehh| = A2+ R it 3
L AEA R 82T B R AL RS B H| A 2l vlFsHA| S7toke] A& EH| A A 2

A Al M 20 mgkg oA A E T 68 mg kg 2 3.40] Foich B Qb d(slh| ) A et
71576 kg 1027 2.2 714 WOk vk 9h v frake M A7) EuH g A ] 7} o B S vEi e
Al 28 2Rk 3 Aol = ARPHRY(SFehe] =) A 272 0] wlEo] {7 A AP qE deton 5
3] 3dA ol A 2l vEo] 124% = FEA o] YolX| & A Holth webs] B Fagiate] F=5gt
F7IAER M BFE i) B e Al YA E S B8-ote] AR 7IH R A2 ¥ ket
Hg FAPLE 7R 5= 3l& A o= AR d.

FA0Y: BOFFA QML ARG E ], B F71 A8, Eokekw i
ZQ72 AA: hikim99@korea kr (061-330-2502)

SHEBELIF) EHIHB(ALF) E|H+R21E w712 ([ 2I2H =) AR (S| 2)
20 20 20 920 %

60 52 60 50 60 4 60 60
a

34 34 ol pe
3 26 2 29 31, 33 26 25 26
30 20 30 2 30 30 4 19 15 20 20 o 30 5 915 o 1

0 o 0 0
195 19.10. 205. 20.10. 215 2110. 195 19.10. 205. 20.10. 215 2110. 195 19.10. 205. 20.10. 215 2110. 195 19.10. 205. 20.10. 215 21.10. 195 19.10. 205 20.10. 215, 21.10.

T 1Al of uh Eok §RIAF g k) AXIZE M BH2019-2021).

- 113 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

24 EUAMO QIE HIZAIEY FH
Recommendation of Fertilizers Based on Soil Testing for Sorghum

AEar, Ay
D.M. Kim*, H.S. Kim, H.B. Shin, S.J. Lim, B.G. Choi, Y.H. Seo, S.Y. Hong, Y.J. Lee, and 1.Y. Ko
FAEE7IEY, E 5T

Gangwondo Agricultural Research & Extension Services, Chuncheon 24203, Korea

"National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea

AR, A, R AYE, S, oldll, 1Y

1 Q15 o) u Aol of8:310] p2(Sorghum biocolor L)2) ¥4 o] oJeh W] A4S 445
7] 18 S BT, 0] o 2 EZAGHE Ak - QAL 2] =100 -8.0-7.0 k10203, E A Al
Ofgh u] 5 AR A o] G QYT EOFE g W] RARG A A2 919 371 e 2 Ak A A

57t A 2AE Foto] v BEAE- Tl B Rk TFe] A4S AMESHITE L Haby =-0.3972x +
23.954 [x: Bk 37155 (g/kg), y: B2 AJH]EF (kg/10a)], y =-0.0019x + 7.5366 [x: B F & Q1413
(mg/kg), y: 1A A M| (kg/10a)], y =-3.2182x + 10.634 [x: = XA Z 2 8HF (cmol/kg), y: Z-E] AlH]
7 (kg/102)] &= LEbtth QA e 7] Ao A Zlaystgl on vl m EEARE
S7|EoE AR, AL A E 4250, 50, 100, 150, 200% 71H] A 2jst gl 7L Aut o] 5 H AR
24 - QlAF- ZHe] =133 - 10.5 - 11.3 kg/10a &2 VERT)

58] EFA Aol o3t v R AR w7 AR Ao A o W] R AR B oF o Eh A A T A v
A oA o vl m 2 AN S 485kl ew, 1 Aty =13.3 - 0.397x [(v: E 4 AU (kg/10a), x: B
71 =8 (gkg)l, y = 10.5 - 0.002x [(y: $14F AU (kg/10a), x: =F -F-2 QAHRHE (mg/kg)], y =113 -
3.218x [(y: Z e AlB]e (kg/10a), x: BF X222k (cmoly/kg)] 2= A4 = 3ith

FR: o, EFY A, M AL
Z A7} AgA: kk2021@korea kr (033-248-6095)

Table 1. Recommendation equations of N, P,Os, K,O fertilizers based on soil testing for sorghum

Soil organic matter content, g’kg

N recommendation equation 0 10 20 30
N fertilization amount, kg/10a
N(kg/10a) = 13.3 - 0.397*OM 13.3 9.3 5.4 1.4
Soil Av.P,Os content, mg/kg

P,05 recommendation equation 200 400 600 800
P,0s fertilization amount, kg/10a

P,0s(kg/10a) = 10.5 - 0.002* Av.P,05 10.1 9.7 9.3 8.9

Soil Ex. cation K content, cmol./kg

K70 recommendation equation 0.3 0.6 0.9 1.2
K0 fertilization amount, kg/10a

K;O(kg/10a) =113 - 3.218*Ex.K 10.3 9.4 8.4 7.4
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A Study on Growth Assessments of Chinese Cabbage (Brassica rapa L.)
Based on Different Nitrogen Fertilizer Application

Yun-Gu Kang, Jin-Hyuk Chun, Jae-Han Lee, and Taek-Keun Oh

A4, AAH, oA, oH

Department of Bio-Environmental Chemistry, College of Agriculture and Life Science,
Chungnam National University, Daejeon 34134, Korea

SHH . Beeg ket

Inorganic nitrogen fertilizers such as urea, ammonium sulfate and ammonium nitrate are widely used in
process of plant cultivation. However, the excessive use of inorganic fertilizers can create a nutrient imbalance,
soil acidification and unrecoverable environmental pollution, resulting in lower crop yields. For these reasons,
the choice and utilization of organic fertilizers has gradually increased worldwide. This study assessed the
influences of nitrogen fertilizers type on the growth of Chinese cabbage (Brassica rapa L.) including its
functional compounds glucosinolates (GSLs). The organic fertilizers used in experiment were divided into
conventional organic fertilizers (CF,4 and CFg) and biocharbased organic fertilizers (BF 4 and BFg). The head
growth parameters (e.g., fresh weight, head height and head width) and leaf growth parameters (e.g., leaf
length, leaf width and chlorophyll content) of Chinese cabbage were higher than those of inorganic fertilizers.
In addition, co-application of organic and inorganic fertilizers (CFx + NPK and BFx + NPK) was more efficient
than individual treatment of organic and inorganic fertilizers, respectively. However, GSLs contents of Chinese
cabbage was represented the negative correlation with growth of Chinese cabbage. The GSLs contents were
lower with the individual application of the organic fertilizers (CFg, BFa and BFg) except for CFa. The
chemical properties of soil were changed by fertilizers type and dosage. Especially, the characteristics of
experimental soil were mostly affected by inorganic fertilizers. Therefore, this study indicates the replacement
possibility of organic fertilizers to reduce the use of inorganic fertilizers. In addition, the results of this research
were represented the basis for an eco-friendly strategies that can increase productivity and functionality of
Chinese cabbage in comparison with traditional cultivation.

Keywords: Chinese cabbage (Brassica rapa L.), Glucosinolates, Nitrogen fertilizer, Organic fertilizer
Correspondence: ok5382(@cnu.ac.kr (042-821-6731)
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PB-16
TS| & EU0| WYIZH SN 40| st

Long-Term Changes of Chemical Properties of Upland Soils in
Jeollabuk-do Province

Qul g, A, w, S8, g
Mijeong Uhm*, Hyojin Kim, Nayoung Park, Sungang Yun, and Minsil Ahn
B Es7lEe

Jeollabuk-do Agricultural Research and Extension Services, Tksan 54591, Korea

ﬁ
.11~>'
2,
-,
ofl
OH‘
(o3

491 JEAEOR Qe 5K £ A WelE wotsio] saba o)1 e 2l EobrTt A
St EoFst A H A 9] 7|2 A HE 2 E-83511 X} AR U 147]) A2l HEF 160422 AT 2 2001 H
¥ 20219744 410 57, 63)o] A SYaH4 B4 MBhE ALtk AL T o] B AL Qs A H-L
TEX]30.0%, ZEA] 27.5% 40 &2 1ok ow, MAFR| I} AFZ A AFX] 7T 242 18.1%, 10.0% $HaL, EAJ-L oF
SO} AFOFE ) ZH2) 70.0%, 20.6%2 714 Worth A7) 7H2001~2021) S0k AL WE ok pHel WA gk
5.5(2001 W)ol| A 6.4(2021) 2 AF%51¢l 0.1, A A 2)(6.0~7.0) 2 T =& v 275k AFFS Hol1
AT 71 B3 UBE dghe00l 4o 23gheR02)2 S92, 2 PUHHR0-S0gkg 0
W N MR YA F7H5H: AR Lo, o]t BET 20 EoFE ol 45| W ] $(20214,
%rm%aﬁawaeuMEHU&m%gﬁ%ﬂ1a@ﬁff RS ehith S 0140 B
aleFe 2013W 9] 865mg/kg7tR| 27157t 2021 H ol 648mgkg 0.2 OF7F Zraslgiy), AASE

I

>~l

|

O o

’

oA
(G00-S00mghkg) 2.0} H-2 o] 2122 2.2 50% o] & AR5} 15T Y Kt A H430.50~
0800m01/kg)£ o ©oko] 2017W o) HIF) rAslgl oL, 47.5%2021 @) 2 o] 3] 2 HLL =gl
T, S8 Cal' ok Mg 9] 31 Wl e A0 2 71 et s FA51eh ol g} o] whepe] ol ofite of

[o]
A% T B 1|0 o) ] o] Aatel 57 X7 o) Bt S YA o B
Akl 7|23 A A AH1 2 Folo] 548 QFEhel7) X454 0% ol Stol o} 3 4 0 2 BekEgir.

FA}: TEp, FRE, BT
QP2 A&A: uhm1005@koreakr (063-290-6191)
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Fig. 1. Frequency distribution of chemical properties of upland soils in Jeollabuk-do province (n=160).
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ZHE SAX|e| HI=2E HE}
Changes in Soil Fertility of Farmland in Gangwon Province

AGE*, A, A4, BEE TG AFU AE, 149

Y.H. Seo*, S.J. Heo, S.J. Lim, B.G. Choi, S.Y. Hong, D.M. Kim, S.H. Jeon, and J.Y. Ko
ZAAE =749, lj}al&gjﬂlﬂﬂ

Gangwondo Agricultural Research & Extension Services, Chuncheon 24203, Korea
"National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea
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o] EH A HA X v L T ¢l6to] 20161 5E] 2021 A7FR] 9] U E HA X 9] v] &%
b 1294t} 39,998 %] (3= 10,744, 12 26,558, TH4= 1,345, Al DA HI 2] 1,351)9] &4 X —g
gt} = B oFo] pH, 978, S FAL WEHA A 3] = AASzo|gl o), Sa ol

H Qo oo WA 1R = AR STk SopTh FARJIARE F718 -‘:ﬁoh—i
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Heesoon Park*, Chae Young Lee, Donggeun Lee, Hyo-jung Kang, Jae Fun Park, and Hyunman Shin
FHEETY7Eed draTdTa

Jujube & Walnut Research Institute, Chungcheongbuk-do Agricultural Research & Extension Services,
Boeun 28902, Korea

= S27hx ok o] AR AEX] 9] 15 7] AN Faeo] FAE o 1L s ol v AviE
R AAA A K] Ahasolnh. tf = 68 A E T SRe7EA] R 50373 A Tl etE, 11
712t Q2 S A o) o F ol nt. AT G P o] FAl ol Pofut 2 EoF ofd Bl i A
= T Ao 2A FFE S A2 FF Tl Bl 5 Sl mhE ot 87 A7) B 71be] nt
Ef b ohE o 2 Az dnk kel - bl vt E 913 5 Skl A 6D Aol ] A8
I ) e o] Kk 522 Alu| = 34l vl o] &7} ¢low @3] ¢ a4 9 Fie g AsAld 42 ol A A of
F Aels 7oA = 2 AR S 794 Aot 2E N RS FHR SEota 1o T S5 AR
& E7hibet o2 A olth & G AL A Al Rl ahof oF S Aol mhE G F 2t F, Al
e e R I s R e R P B = s R A B B R R R e

2 B2l AR 1034 e it R AR R 71Este] 7]8] A efshgl e
@] ol whh 7Y Fu] FA Y EE 13, 33 2 00 SN ES S Aueln ok & kAl £H 52
ZAFeIgIth B =33 A 2|8151S v 3419 Brix 2 714 = qhon] A= 9 A]33] A2 o] A 3.1 kg/Smm @ =
717w hh A NG kg A A 18] Ao A 15.2g2 7Hg 71 o S § 7 e 18] e A 2} 2}
36.2mm,29.7 mmE 714 Ao 2 et o 30 AL 2% SA FAC R LR E 2|2 FFE 8
&7} B A w2 A efE o] 27) aA withofl PRFre & AL = Az A7) f b ohet ek, A
AL gl A Sl T E T S ATk S8 8 Q10| DR off g ] R o] rtH e Ee
g Alolt

FA o o5, S, T v, F e
ZA72 AgA: 1980myth@korea.kr (043-220-5802)

Table. 3] A 2)o] v} £ o3 74 54

e %7 97 1% A e
(mm) (mm) (g/ea) (kg/5Smm &) (°Brix)

71H] 3440 293 ab 139b 30b 34.0b

7 H]+3H] 13] AJH] 36.2a 29.7a 152a 3.0b 3350
7] 8]+3:4] 33] 1A 343D 29.1b 139b 3.1a 349 a
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Heesoon Park*, Chae Young Lee, Donggeun Lee, Hyo-jung Kang, Jae Fun Park, and Hyunman Shin
FHEETY7Eed draTdTa

Jujube & Walnut Research Institute, Chungcheongbuk-do Agricultural Research & Extension Services,
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47|z tHEZX| EAsisty Hel
Changes in Chemical Properties of Representative Soil in Gyeonggi Province

Axo* 24 A, ATA HE
Jo-Eun Kim*, Ok-Jung Ju, Jae-Won Jeong, Ho-Seop Soh, and Jung-Soo Park
= e R R R i
Gyeonggi-do Agricultural Research & Extension Services, Hwaseong, 18388
A= o] BeFa g A2 A o, R 55, A oA 159 & A ok v d suted g of ek BF
274 7315 DBlalo] 747 wokstatalel 479 oy HRE v 8L Be T 4H e U= $7
517] 3 BEoFa] A 7| AR 2 S8E T A7 2 247 AFo A AR E Y HE=6 7541] 7
& Aot BEeleld A4 23S DB 5okl w g t A Aluleke] s AR A ARl A
EOF FRAU S 91 54 BB WEATE BEAT Gk
A7 e BoFAA A A E o whak 20199 5 2021 A7HR] =29 10,1097, TESF6,7204, Ir&E
F 8538, AAANA E 1015, F 18,6978 ) thsto] EFAHS AMSGTh 2 =P Bt pHi=
6.3~6.6 0. & A7 ¥ 9]of| &3¢ o}, ECt= b= al A A e x| ol A 22} 2.5, 4.4dS m™ 2 A A ¥ €] 2.0dS
AT gtk $718 TR T4E A 919 WE ol M 20~33gkg 2 AW S] lol 191, S5
At gheke ) whga gl AV A e A o A 217} 560, 817, 1,330mg kg & 2 A 7 9191 550mg kg ! Tk 29k
oh A2 vh ] =i S AT HE X[ Fo A AR ST g gte ], gy el e} Xlﬁm
B2 BE A FA AHHHE 2ottt whebA Egeie & A AR A5 ] Hei M=
Aoz iz Jaslteko sloldly AHE ] T AL A WA E E8-51o] A RS A|H|Eh 5l EO]E%

0.

ujim

=4 ) = [e] [} =2 =20 ol

715 ST A R, B AT ] 22 A 5 X0l okl vt Bad Ao wekE,

FAO: 37, EFEEHY, B, 2 A
FATA ATA: kje9323@gg.gokr (031-8008-9345)

ARAL: H s 222054 APAR (AR I H 3 PI015663022022) 2] 2| o)) Q18] 4 =] ¢ 0,
ojoll A= th

Table. Chemical Properties of Representative Soil in Gyeonggi Province

Soil pH EC OM Av. P,0s Ex. Cations (cmol, kg™) Av. Si0,
(1:5) @Sm"  (gkgl) (mgkg" K Ca Mg (mg kg™
Paddy 6.3 - 20 99 0.38 6.1 1.5 243
(5.5~6.50%  (<2.0)  (20~30) (80~120) (0.2~0.3) (5.0~6.0) (1.5-2.0) (157<)
6.6 1.0 21 560 0.87 7.5 2.0
Upland
(6.0~7.00% (<2.0)  (20~30) (300~550) (0.5-0.8) (5.0~6.0) (1.5-2.0) -
Orchard 6.4 2.5 32 817 1.47 9.7 3.0
(6.0~7.00% (<2.0)  (20~30) (300~550) (0.5-0.8) (5.0~6.0) (1.5-2.0) -
Plastic Films House 6.6 4.4 33 1,330 1.58 11.8 3.6

(6.0~7.0)% (<2.0) (25-35) (300~550) (0.5~0.8) (5.0~6.0) (1.5~2.0) -
*2HE W RAMS A (5783, 2019) 712 2
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Elevation for Recommendation Range of Water-Soluble Nutrient for
Watermelon Cultivation under Plastic Film House

AYS, AYE, oldT, Hehe
Myung-sook Kim*, Sangho Jeon, Tae-goo Lee, and Ha-il Jung
wEAEY s B

Division of Soil and Fertilizer, National Institute of Agricultural Sciences,
Rural Development Administration, Wanju, 55365, Republic of Korea

ok 9 Al g 5 Qe 1ol 2H-& 2417] A& flel vl =& Wol Tt ‘21%%‘?&#01
o} S 7oA = 5 U S B XIS M 13 2020 A5 F- ) A EAF Al ste] 54 Ao AT v =
S &40t & Festal 9l = Al Foll a7t HA SRS o) AAolA SA EFTHE l";r
ot 84 ol %ﬁj 7] & HE AR wYstA A4 Bk §lth2009~2012). 2 Ao
< vt st} A% Eh—iw 75 RI91E Kot A I 7 2 A i R & EH*
A -FE O, A 52| A & vl sho] 43140t 2022 = 3-YHE] 697HX] %]
A o] 207 4> e} B YA O 2 B RS A F o] A okl aL, A e E )2 A FH 2 ARSI
ZHE A4 Z20) NOs', PO = Zh2F 100~150 mg L, PO 3= 15~20 mg L' of| A] 4:8F4] o] 29k 1, K2 A}
A EoFoll Al 30~100 mg L'of] BE3} 3L Sfatolof] & ke 1] gty A5 Fof AR
NO;-N©| 150 mg kg ' o} A] 220 mg kg © 2 =718k & 2xap o 7k aal = AoFo| 9 1, - & 914k 8kl Ex K
EOE 5o EAH O 2 G935k 2ol I AT F-& Q14 800~1,000 mg kg o)} A, Ex K= 1.0~1.5
cmol. kg Yol A 2F7k 2eo] -2 g gFol it}

_|_4

ZA}0: Plastic film house soil, water soluble nutrient, watermelon
FAFA} AEA: msk74@korea.kr (010-5372-2870)
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Effect of N Application Levels on Occurrence of
Secondary Growth in Garlic

deljr, AR AR, A, ALY,

Taejun Lim*, Chunhwan Kim, Jigang Kim, Soohyun Kang, Jiwon Han, and Minseon Choi
AR FY AL AT L

National Institute of Horticultural and Herbal Science, Muan, 58545, KOREA

nbof A 23} AL ks o] WAYSHA 1 6-8719 nhSE(Q1H)o] 24714 T HE}E|of AEA
Hoj x| 2 Aubs R AHEE 4= g1 Hrh ol e e AR 7] 9k, W vl E Fheh A u), ALo]
5t ol u] WAlo] WY i B8 AR B 4%, 2717H g ol 2 Mk g AR A5
oFe e1Qlol ola) HATTHT PejA] 9tk & AT W vl = o] Au] S Tohrhuks o) 23 A A
Ul GRS Qob DA T AL AT ok AN B H L FEnh g e 2 5
Ak Aol AlulE nhs AR B WAL 9 ky/l0aE FFIAL, FulE BEFS
kg/10a(1.0N) & 2] £]o]|, 24 kg/10a(1.5N), 32 kg/10a(2.0N) 53 AJu|$2 X2 & F9i ) 2 A 24|
3YH4Y 2280 LA SO, QAT LR UABCR Y-S FHIAC vHs2 109 5Yof &
UL 6 8L o) ST AT ABG2ARS 28]of) AA A Bd 7818 FFTF10-15Y Ak vhA] A
At o, A7) el A Ao ARG EY BB EolA Ttk vk o 8L nhe s
Bl 7} A AL AL 34 7) S 1 23 2t A 2.0N A 2ol A G2 @4 22) 14.5mm, 8.1 =
7V B QA 283} G 2Ake] 9ol i A2 7 A8 0] Afoliz wol | akTh AR 7I7 23 A
AEL LE A A 5% o] 31 G om T WA O] H L oFslo] mhsEo] el WAl ggleh A2
F ks 0] P2 1SN Helof 4 50.0g. 2 2 714 ot AlE| 5ol thE 594 Yl Kol g3ttt o]
B3k Q10 2 vz 0] )7} o] F}| 2L 22} A WA GRES ] A= 4-5Y o] 56.5mme] gl
gl o]+ 2019-202174%] 2 3137+ Bt 174mme} v] i 5}o] o] o d o] 1/3 $:E 02 A} 1,
A w5 0] Fwgol uhE Au AL A7) ghot 23 A B Fo] H gl om 121 2A o] HrE
OFRE 7.0 2 W E| 9irk nhs O 23 A W of) Ak Alu] o] X G T AR AT F71 4
o] Bastrta Az

fomxoenao

o

—€
o

)

FA oz vz 221 A, A A
FATA dFA: tacjun06@korea.kr (061-450-7409)

APAL: 2 RIS m 2 3 A AR (IHAIE S PI01708902) 2] x| e 2]3f o] e 2 A Q.
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Table 1. g 4:9] 8] Al8|pgo] uhgo| A5 B 22 A n| A& 9%

34244 4418¢ 27 YA o s
Aol x4 dxy 924 de 24 92¥ 923 9e PEE 7% 49
(cm) (cm) (mm) (°f) (cm) (cm) (mm) (i) (%) (g) (kg/l0a)

LON 465 11.8 119 7.0 724 226 136 79 3 47.3 1,772
+07a +0.2a +03a +0.la %11 =04 =0.3ab £0.2ab +1.6 60
LSN 359 93 105 6.2 608 231 124 74 3 50.0 1,874
H).7c £02b £0.3b H).1b +1.5 0.6 04b H0.2b +2.1 +78
2 ON 40.6 96 120 72 33 236 145 8.1 4 46.2 1,731
+09b +02b +03a +£02a *19 =05 =0da =02a +22 +82
pvalie <001 <001 <001 <001 0186 0326 <0.01 0033 0377 0377
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Changes in Soil Chemical Properties in Agricultural Zone in
Saemangeum Reclaimed Tide Land

TR, AEA, o]l 2d=

Jin-Hee Ryu*, Bo-Seong Seo, Su-Hwan Lee, and Hyeoun-Suk Cho
wEAFH AL

National Institute of Crop Science, RDA, Wanju 55365, Republic of Korea

AT 7HAR] SRR 1= WA 0] 9,430ha= Tt E W] B[ B E S Wit BpRet iR E

2w 2025 A 7HA] e Al otk i Aol A= ATk A A o] e A4l FA] o]
|5 AR 71 2ARE AlFst] Yol A EEA] 9,430has thAFC = 45 tf R 5L A SFaL 2018 A HE
2022 7HA| v 4~5L 7 off I E(0~20cm) 2} 1 E(20~40cm) S A5k EoF o|8}eHd & 2ASFIT £
AR T}, B oko) o1 KL L ¥ o] A] M| 82.0%(26.7~97.2), U] A} 14.8%(1.0~64.3), & 3.29%(0.5~8.9)0]
UL BA-E FAAEM A FE~ALE) o1 oFo] 22| SHE-FH(CEC)-2 6.8(5.1~9.7) & WEtf of 122 g
o] 9 =31 R S-2o] vho moF EAS 1} el ¢l T & 2] ECE 20181 2.0 dS m™(0.08~12.07)]
41202214 0.2 dS m'(0.04~6.90) 2 7FA3he] HA} el whe} Fadhe S Ureb 91 A pHIE 20181
7.7(6.0~9.6) | A1 202218 7.0(4.8~10.2) 0. & 7FAdlo] 22 AFS HojF i) Eok-5-& QARE 20184 32
mg kg (14~108)°]| A 2022 24 mg kg ' (5~99) & Z43te] AR} A attel| whel ghashe oS W o i
EF A4 715(300~550) ) ]3] A FE319ich v EoF 7] 822018 1.6 gkg'(0.5~7.3) o] 4] 2022
3.1 gkg'(0.4~14.2)2 27181511 X84 Zr5% 20184 0.8 cmol, kg'(0.2~2.0) 0]} 4] 2022 1.2 cmol.
kg '(0.5~23) & Z715to] Al A iof whet oha F7teHe A S HoiFgieh o] dAF Aato) whel 2|
o AlEo Aol M E I A} TR A 5 olv] BAto] AT L Q= ol A A vl mE AR
Aol 71915 2 o 2 A7 o Ak 7HA X] AT B A = T o] AR A7 e A e = B
e e/t A e YR T B oY F7)5E, AL A g o o] RS 7ol vlsl 2 REst e
2 f71E A v R, AL 59 ol FE Bl Al o] Fastrhal AB 2 E T

FAJo): Ak, 7R, SAE SR, B ol 55ty
ZA72} AFA: jin001kr@koreakr (063-238-5272)
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Effect of Varying Nutrient Supply on Primary Metabolites of
Cucumber Fruits Grown in Greenhouses with Soil of
Optimal or High Nutrient Status
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Yangmin X. Kim'*, Na-Rae Lee’, Yerim Lee®, Yejin Lee', Chanwook Lee',

Yosung Song', Hyejin Park!, Byunggeun Hyun', and Choong Hwan Lee™’

eFrtx, ojel’, o]of, oA, oL, $aAl, v, AW, o]F@

1Soil and Fertilizer Division, NAS, RDA, Wanju 55365, South Korea

"Research Institute for Bioactive-Metabolome Network, Konkuk University, Seoul 05029, South Korea
*Dept. of Bioscience and Biotechnology, Konkuk University, Seoul 05029, South Korea

pEAEH 2SI Bk R}

Aty YR EYA AP
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An optimal supply of fertilizer is important for cucumber productivity and fruit quality. This study explored
the effect of nutrient supply on the quality of cucumber fruits in the two greenhouses with different soil
nutrient conditions, 7.e. optimal or high. For that, we cultivated cucumbers during spring 2021 at two farmers’
greenhouses with initial optimal nutrient soil (optimal SOM, P, and K, but NOs-N lower than the optimal) and
high nutrient soil (high SOM, P, and K, but NOs-N lower than the optimal), respectively. To discover effect of
fertilizer on cucumber fruits in soils with different nutrient status, the various levels of N-P-K fertilizer (x0.0,
x0.5, x1.0, and x2.0 of the previously developed fertigation amount for cucumber cultivation (16.4-11.4-13.1
kg 10a™)) were used. We performed metabolome analysis using harvested cucumbers and figured out that the
metabolite composition is highly affected by the initial soil nutrient status. Interestingly, the fertilizer treatment
to two different soil made the metabolite discrepancy of cucumber. For example, relatively higher amount of
the most amino acids, organic acids and fatty acids were observed in the optimal nutrient soil than high nutrient
soil, and the contents were increased by fertilizer supply. On the contrary, in the high nutrient soil, most amino
acids and some organic acids were comparatively lower and their contents were decreased as the concentration
of fertilizer increased. In conclusion, cucumber fruit quality were highly influenced by initial nutrient status of
soil followed by the fertilizer level. Therefore, to improve fruit quality and nutrient, it is important to design
appropriate fertilizer concentration according to the soil nutrient status.

Keywords: Cucumber fruits, Growth-stage-based fertigation, Soil nutrient, Metabolome analysis
Correspondence: yangmink@korea.kr (063-238-2444)
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Changes in Soil Chemical Properties of Citrus Orchards in Jeju

olFel*, Afrd, FFE, AL, A
Kang-Hae Lee*, Yu-Kyoung Kim, Young-Taek Yang, Yoon-Jeong Ko, and Chang-Seon Kim
AFEEAA = FH7EH

Jeju Special Self-governing Province Agricultural Research and Extension Services
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| 52y HAE 9t 7| 2 AR =G-8t Al a8 ST A1 e A ol A AR 2007
A48kl 2002 FE] 2022 A71X] 206 F9H4E 7= R A F|sto] A ST 4 A B
Hi=4.6~5.2 }] 9] o] 2zl gl o, AR} 7 tha ZFol = 911} 2002 4.991 41 2022 4.9% L H3}7}
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Effect of Different Fertilizers on Soil Nutrient Levels Monitored by an
EC Sensor during Spring Onion Cultivation

Govind Vyavahare', Han Na Kim', Hyo Kyung Jee', Yeong Ju Suk’, Jeong Yeon Kim',

Su Kyeong Sin!, Jin Seok Lee', Min Ho Yeom', and Jin Hee Park'*

1Department of Environmental and Biological Chemistry, Chungbuk National University, Cheongju,
Chungbuk, Republic of Korea 28644

Balanced nutrients are essential for healthy plant growth, but there is no sensor available to monitor
essential nutrients like N and K. EC sensor is one of the key parameters that could be adopted to monitor these
nutrient contents because soil EC is influenced by available nutrients. Therefore, the main objective of this
study was to examine the effects of different fertilizer applications including chemical, organic, and compost
fertilizers on soil pH, EC, and nutrient contents by EC sensor. The applied basal and additional fertilizer ratio
was N 30:70, K 40:60, and N 20:80, K 20:80, respectively, for each fertilizer treatment. Soil applied with
chemical fertilizer (additional N80 and K80) had lower pH while it inclined with applying organic (N70 and
K60) and compost fertilizers (N70 and K60). Soil EC values increased with the application of chemical
fertilizer, which was also reflected by a higher EC sensor value and was positively correlated with available
nutrients (especially N and K) compared to other treatment groups. This work suggested that soil available
nutrients especially N and K can be monitored by an EC sensor which can be used to control soil nutrient status
for better plant growth.

Keywords: Electrical conductivity, Fertilizer, Nutrient, Soil sensor
Comrespondence: pjinh@chungbuk.ac.kr (043-261-2564)
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Estimation of Nufrient Requirements for Agricultural Land for the Use of
Livestock Excretion Compost in the Jeollabuk-do

Hyojin Kim*, Mijeong Um, Doyoung Ko, Nayoung Park, Younghwan Jang, Sunkang Yoon, and Minsil An
AEA, Qulg, mEY, S, F, Sg dAl

Agricultural Environment Division, Jeollabuk-do Agricultural Research and Extension Services,

Iksan, 54591, Korea
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The Ministry of Environment introduced a local nutrient management system (2021) to prepare an
appropriate treatment plan to reduce agricultural environmental pollution due to the increase in livestock
excretion. Therefore, this study was conducted in order to maintain the nutrient balance between the
oversupply area and the receiving area by diagnosing the nutrient input output by city and county. The
investigation was carried out in three cities and counties: Area A with a small amount of livestock excretion
and a large amount of farmland, Area B with a large amount of both livestock excretion and farmland, and
Area C with similar manure generation and farmland area. As for the implementation method, statistical data
were used to investigate the amount of livestock excretion and crop cultivation area, and data such as annual
production and sales were collected by visiting a animal waste compost producer. In addition, the fertilizer
content was calculated by analyzing the compost produced by the company, and the amount of compost that
could be replaced with fertilizer was calculated based on the standard amount of fertilizer for each crop. The
amount of livestock excretion generated in areas A, B, and C was 170,721 tons, 1,389,267 tons, and 280,876
tons, respectively, and the cultivated area was confirmed to be 14,002 ha, 22,248 ha, and 6,826 ha. The major
livestock species in each surveyed area were pig manure in areas A and B and cattle manure in area C. The
mixing ratio of livestock excretion raw materials was different for each producer, because the preferred
mixing conditions for each region were different. As a result of analysis on the components of livestock
manure by regional producers, all of the process standards were met, and the average content of inorganic
fertilizer components was nitrogen 2.0%, phosphoric acid 3.4%, and potassium 2.1% in area A, and nitrogen
2.0%, phosphoric acid 3.8%, and potassium in area B. 2.3%, area C showed nitrogen 2.3%, phosphoric acid
3.2%, and potassium 2.2%. The amount of compost that can be substituted for crops over 10 ha is based on the
standard amount of fertilizer, area A nitrogen 79,830 ton, phosphoric acid 28,634 ton, potassium 43,544 ton,
area B nitrogen 74,642 ton, phosphoric acid 22,620 ton, potassium 44,308 ton, and area C nitrogen 16,789 ton,
phosphoric acid 6,879 ton, potassium 11,292 tons are required. Through this study, it is thought that it will be
possible to use it as data for constructing a model of natural recycling agriculture considering the nutrient
requirements of each region.

Keywords: Livestock Excretion, Nutrient Requirements, Standard amount of fertilizer
Comrespondence: hyojin1018@korea.kr (063-290-6192)
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Table 1. Amount of fertilizer replacement required for livestock excretion by region (standard amount of
fertilizer)

livestock  Agricultural Fertilizer content of livestock Amount of compost required for
Area  excretion land excretion compost(%) each standard component(t)
(t) (ha) N P K N P K
A 170,721 17,024 2.0 34 2.1 79,830 28,634 43,544
B 1,389,267 5,092 2.0 3.8 23 74,642 22,620 44,308
C 280,876 3,493 23 3.2 22 16,789 6,879 11,292
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Signals on the Soil Characteristic Change with Being Caused by
Injury Successive Cropping of Zingiber officinale

Hyojin Kim*, Mijeong Um, Doyoung Ko, Nayoung Park, Sunkang Yoon, and Minsil An
AR, AR, Ed, U, 87, U

Agricultural Environment Division, Jeollabuk-do Agricultural Research and Extension Services,
Iksan, 54591, Korea

AEEFE7EY s9eE8%

Zingiber officinale is a perennial crop native to Southeast Asia, and it is used very frequently for food and
medicinal purposes throughout many countries. It uses tubers similar to potatoes. Zingiber officinale is a crop
that is difficult to cultivate continuously, such as rehmannia and ginseng, and this study was conducted to find
out the cause. In Bong-dong, Jeollabuk-do, the main producing area of Zingiber officinale is cultivating both
native and exotics species (from China). Ginger cultivars were continuously cultivated in the same field for 2
years using the standard cultivation method, and soil characteristics were compared year-by-year. The cause
of continuous cropping of ginger is considered to be root rot caused by Pythium bacteria. However, in terms of
soil nutrients, there is no consensus in the field or academia as to whether pathogens have penetrated due to
nutrient imbalance or whether pathogens that interfere with continuous crops have penetrated first. The
purpose of this study is to focus on how the balance of soil nutrients is changed, and as a result of the two years
of performance, the pH showed a tendency to decrease compared to the soil before the test, and in particular,
the Mg content was 2 to 10 times decreased. There was no difference in the above-ground growth between
treatments, but it was found that the exotics species showed better growth compared to the native species.
Since continuous crop failure is caused by multiple causes, it is considered that additional studies are needed
to maintain the nutrient balance and the community pattern of soil rhizosphere microorganisms.

Table 1. Soil properties of experimental test before cultivating Zingiber officinale

pH EC OM  Avail. P,0s Ex Cation(cmolc/kg)
(1:5)  (@dS/m) (g/kg) (mg/kg) K Ca Mg Na
Before experiment 6.9 0.28 27 441 057 572 105 035  0.06

Divisions T-N(%)

Table 2. Comparison of soil properties after cultivating Zingiber officinale for 2 years at Wanju province,
Jeollabuk-do

Annual pH EC OM  Avail. P,Os Ex Cation(cmolc/kg) T-N
(I:5)  (dS/m)  (ghkg)  (mg/kg) K Ca. Mg Na (%)

First year 6.7 0.16 23 404 0.29 4.8 0.1 030 0.20
second year 6.7 0.19 21 419 0.35 53 0.8 030 0.21

The optimum level  6.0~6.5 2> 20~30  250~350 0.5~0.6 5.0~6.0 1.5~2.0 - -

- 130 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

PB-29
=H|O| AKR0] U}E SWX|Y] = EQMISE U B S sl

Effect of Green Manure on Soil Fertility and Rice Yield in
Northem Region
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Woo-Seok Jang'*, Bo-Hyun Kim!, Jung-Woo Klm, Han-Ryul Seo!, Jung-Hwan Yoon?,
Dan-Bi Lee"?, Ji-Hyun Lee', and Kye-Hoon Kim'
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1University of Seoul, Seoul, 02504, Korea

*Kangwon National University, Chuncheon, 24341, Korea
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Rice yield (kg/10 a)

Fig. 1. Comparison of rice yields according to the treatments. (A: control; B: compost 100%; C: fertilizer 25%
+ compost 75%; D: fertilizer 50% + compost 50%; E: fertilizer 75% + compost 25%; F: fertilizer 100%; G:
fertilizer 100% + compost 100%; H: control + green manure; I: compost 100% + green manure; J: fertilizer 25%
+ compost 75% + green manure; K: fertilizer 50% + compost 50% + green manure; L: fertilizer 75% + compost
25% + green manure; M: fertilizer 100% + green manure; N: fertilizer 100% + compost 100% + green manure)

Table 1. Comparison of soil chemical properties between two seasons; one before the rice cultivation and one
after the harvest

le;s EC1:5 OM Avail-P CEC K Ca Mg
dSm™ gkg! mgkg! s (011110 [ 37—

Before After Before After Before After Before After Before After Before After Before After Before After

6.6 6.14 0.05 0.06 2042 18.03 3.79 1973 140 1040 032 041 6.27 5.16 112 0.82
6.5 6.06 0.05 0.05 2246 2276 7.76  25.07 13.6 9.22 0.21 0.39 6.17 4.68 1.03 0.74
6.4 6.53 0.06 005 2278 21.58 943 2885 137 9.17 0.27 042  6.04 5.53 1.07 0.87
6.5 6.47 0.07 0.05 2146 2276 925 2784 129 9.96 0.25 0.48 5.43 6.34 1.10 0.97
6.5 6.46 0.06 0.06 21.58 16.45 10.14 2924 12.8 9.88 032 049 5.54 6.42 1.08 0.88
6.4 6.50 0.05 0.06 2022 1811 1125 2741 122 8.88 0.35 0.33 523 4.65 1.09 0.67

6.5 6.50 0.05 0.04 25.54 23.68 1527 27.68 123 11.08 0.33 0.41 5.51 598 1.11 0.88

6.5 5.82  0.06 0.06 2224 2289 16.65 2386 123 11.16 031 0.49 5.64 4.81 1.08 0.83
6.4 6.15 0.07 0.05 25.64 2776 1564 27.68 125 9.77 0.33 0.41 534 5.12 1.06 0.90
6.5 6.25 0.05 0.05 2519 27.11 18.88 3497 124 10.04 038 0.47 523 5.08 1.14 0.90
6.5 6.15 0.06 0.06 2333 2395 1726 2678 12.1 9.67 036  0.49 5.36 5.10 1.05 0.77
6.4 6.34 0.07 0.06 2245 2042 1885 2733 129 9.25 037 039 5.10 4.80 1.00 0.66

6.5 5.82  0.05 0.05 21.04 2082 1635 22,65 135 9.09 039 039 502 353 1.07 0.51

ZECOD A= —~IZO0OmmU Qw2

6.7 6.06 0.05 0.06 21.78 2632 1445 2503 12.6 9.64 0.21 0.48 5.87 4.96 1.09 0.85

Appropriate 5565

range

- 25-30 80-120 - 0.25-0.3 5.0-6.0 1.5-2.0

*A: control; B: compost 100%,; C: fertilizer 25% + compost 75%; D: fertilizer 50% + compost 50%; E: fertilizer 75% +
compost 25%; F: fertilizer 100%; G: fertilizer 100% + compost 100%; H: control + green manure; I: compost 100% +
green manure; J: fertilizer 25% + compost 75% + green manure; K: fertilizer 50% + compost 50% + green manure; L:
fertilizer 75% + compost 25% + green manure; M: fertilizer 100% + green manure; N: fertilizer 100% + compost 100% +
green manure
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Effects of Distillers Dried Grains Application on Soil Properties and
Green Vegetable Yield

A4, o4kl
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Yu-Jin Kim, Sang-min Lee, Cho-Rong Lee, Hyun-Young Hwang, and Nan-Hee An*
FEAEY FRFARLY §7159
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A Al 1A= LS A8l 74 Al ol A A sk g v A 2ol whE GAF
7l Ae] F 2ok 54S TSRV vl m ek vl BA sk olh Al A Eee 250 kg 1075 7]
E3-9718 100%(MEC), 541} 100%(DDS 100), 200%(DDS 200) 4232, “12] 3 4] 2| (NF) 2 41
1L, W29} A2 E giAre 2 AT shgin). B30 S-S AR A3, DDS 100 ] 2] 7= £31-6.7] 28
5.9} ] aLsto] 82%, DDS 200 A 274 96%2] A% 5498 Lhep ), 4591 49, DDS 100 A2+
MECS} ¥] 180} 86%, DDS 200 2] 2] 1= th 53 5/44-& vheblich. AWl § o 542 DDS A2l 1
7|27 MEC A 2] of] Bl sqten] X 2hgofol2(K) e WolAth §19 Z2iE F3f 77422
S71AE] 5 80% o e Fi-a o BIE Ve v 5 A5, 7 SH R A REi E3ete] S
A B R Al F Fead B F R 2ad Ao s A

o M) o

—

FA): 2, /) W0E, ST, PRI
Z2J P2 A& nanhee79@korea kr (063-238-2566)

Table. Growth of Characteristics of Chinese Cabbage and Lettuce After Applying Organic Fertilizers

Chinese Cabbage Lettuce
Treatment  fresh weight No. of dry weight fresh weight No. of dry weight
(2) leaves (2) (2) leaves (2)
DDS 100 47.1bc 19.2a 9.9b 76.1b 14.3ab 1.96ab
DDS 200 51.2b 19.8a 10.9a 88.7a 16.0a 2.20a
MEC 57.1a 19.8a 11.8a 88.1a 15.7a 1.83b
NF 43.1¢c 19.2a 9.1b 59.9¢ 13.7b 1.63¢c

TMEC: mixed expellar cake; DDS: distillers dried grains; NF: no fertilizer.
Numbers with the same letter within a column are not significantly differed (Duncan’s test, P < 0.053).
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Relationship among Chemical Properties of Soils Taken from
Aster glehni Cultivation Area in Jeju

A8, FdH, g, o, 298 dalS ol $4F
Yu-Kyoung Kim*, Young-Taek Yang, Yeun-Jeong Ko, Kang-Hae Lee, Young-Yeun Cho,
Hae-Eun Yang, Eun-Kyoung Lee, and Jeong-Heub Song

AFEEAA s d 7=

Jeju Special Self-governing Province Agricultural Research and Extension Services

ke

A= A& o (Aster glehni F. Schmidt) FAX] Q1 Al G=A] o €& X S of| A 5571 EF-& A 38}
A AL AL ST HAE v HEsHith 485 S E-2 pH & 1] Ao, 53] &
AN I A7) A S R (EC)S 1A S 2= T E AR5 434 271 & vt ginh S ARA -2 e
A3} 3] A o] &-sto] sl gith A AT P A B pH 2R 9= 4.1~-8.00] ] HA L2 5. 1=
H A 2(6.0~7.0) B o} v - wrorth A7) M E E=0.3~3.3dS m” M elo| ] W7k 0.9dSmT 2 Quk ik
R oF WTh o ko] girh $-& QAL HLI W 9] 56~1,275 mg kg 2 W7} 7100 B A h 746 mg kg
o2 AW (300~550) 7] 1.4v) =okvh web g, A W vkl S 9= 2177 0.3~5.8,
0.4~24.8 712] 22 0.2~9.4 cmol kg o] ] B3k 2471 1.0,4.7 D 1.9 emol kg ' 2 ZHE-2 thh =X gk Zh
A uku -2 A ol sk A o= vkt T1e| I BEF A oF WARH T (p<0.01) & 2 3t
SHA O] AREA S Aigk 2715 BT 0.81 > REAITETY4E 0.72 > Q14| (PO,™) 0.46 > AT

A 2(NOs-N) (-)0.43 > DA ZHE 0.36 > 4201 2(C1) 0.31 > BH0]-2(S047) (-)0.17 4= 2. 2 eyt o
W Eo] 7P & A E AT A E A 0p So] 22 F- o0 SO WA E H o=, &
5] AR AR O 2 QI AL A A w1 S pH ol Bt kS e Aoz wHE I 1

I A7) A= o] A4 75 F40](Cl) 0.85 > B ZHE 0.8 > AT Z4(NO5-N) 0.54 >
B0l 2(S047) 0.5 =07 G| 0] 7P -2 ko] AFhE Bt Aol 23 WA ZHE o ATA S
0.96 2. 2 o= WS WAE Ve T E3T 3-8 QAN 284 1A A= 0742 =901, o=
BEoFoll A H gliko] 9284 Q4] &&% F7Het whelo] §li= o= vithe )

o fo
BN

o kb
> oy

¢

O

n

FA o A& o], EfA, A7) e, Aatef A
FATA A-A: kyks55@koreakr (064-760-7231)

3t 1. Correlation coefficient between pH, EC and other properties of soils in Aster glehmi cultivation area in Jeju.

Av.P,Os Exch.K  Exch.Ca Exch.Mg OM CI NOs-N PO/  SO&
pH -0.07 0.36 0.81 0.72 0.09 031 -043 046  -0.17
EC 0.16 0.80 0.00 0.09 0.2 085 054 015 050
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Comparative Analysis Between Conventional and Organic Farming System
for Soil Health Evaluation
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Anseong 17579, Korea

’Climate Change Research Center, Hankyong National University, Anseong 17579, Korea

TS A EoF A2 Al o A Aakak e Al A H| A E S Ekek Aotk sl 7]
o Al AAE = 2HE 0] -2 s o v]ste] A ] W o, B, B 1A R B¢t
X 5 EoFo| QIxtoll A Algot= A Al AH| A= gdsith & Ao = T s Y F7lsd oM B
AR B7HE 1%t o] 24 W EE AAISkLAL ghoh Ao b2 1) B A& AT 4748l
Al QH S 93t B 9l o EA o et W) 2 7w Al ks 2L 2) B B R AR A
A3 IHE EAE AN sH, 3) BoF B4 9 S8k AR A7) 7] 9 W E 375 o] HERe
H] 3, 4) Al o of W WY W {75 o B Al te £ 7he st A 3 E A1, 5) TRk
7)) Ao BoF W pA(R]8hp 9 X 3ES) AL 5 A A 9] #7 AT AHE A& L Sk
A& Al Aotk X&2¢] Bokty] H7HE 9% 8% 71N & skl ok A 44
(Environmental quality) %] 3£ 9] sfufo|w A=k X|&71s3 = 1F 2249 4= Q2 E 1).

Ao} =} A, 9754, 77
FAFA AdgA: seanku@hknu.ac.kr

AL o] St 2N B AL AL (FHA R E:PI017012032022) 9] 2| Qo2 48 =gl T,

‘ Environmental Quality ‘
[

1 v 1)
Soil Quality Air Quality Water Quality ‘
Index Index Index

\

l Soil Qua;ity Index ‘
]

¢ { !
Physical H Chemical Biological ‘

¥

| Assessment of soil performance ‘

Fig. 1. Hierarchy of agricultural indices showing soil quality as one of the critical foundations for assessing
sustainable soil management.
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Effect of Different Types of Basic Fertilizers and Ratios of Fertigation on
NUE and Yield of Open-Field Pepper
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2

|

] (fertigation)+= T+<=(irrigation) 2} A1 Y| (fertilizen) & FA)0f =5t =1

el 23] =03
LR RS o §T 5 9L, B 5 H o] 9lo] i BN HS $ohA] %

m“ lo

28
= TS e 4 Qlrk= Aol )Tt
el A Sl =R AR A7) ARl BASE o el fyefol the] ufitef A7 B 4
Fh 2w Al ujEke] tih S o] B AJol AlATET ofef 1 f7t+= Slehu] R(8 &-8-33]-4 B, CF),
$HE 4] 5 (SRF), 7H5-L B W]+ 3 H] 2 (LC+CF) & o]-8-oto] v RAR- AW 7] (51 85 Y 7 314, 2019)
AE B A S v 22 YA S0 Y E 27 100:0, 50:50. 30:70 2] W] 2 FFst o Z4719] 7
l sl ohga Aol 8- EENUE)S A4t gith 5 A8 4 $30UTHA LR F 150471
BTt A F30~60 YA A = A 2] 7F Zfo] 7} HoTA] gRgk o, 90 Yol A= thz 41 CF 50:50
1{4%%—01 717 E3ke o] 1209 4E, 150 @Aoll A= LC+CF 304 Aol A 7P & A E5o] =
T}, NUE= CF 50:503} 8] 2 -2 o CF 100:0, LC+CF 50:50, LC+CF 30:700] 4 47 Waks] gl o v 8 )=
26.9~27.3(fruit yield/N applied, kg/kg) o] T} W] Zof| th2 v] Lo Al 7 E53} NUEL -2 v|8}%] okgbeh. T
o] vl of wh v a4 90U T 12093} A= A1 50:50, 30:709] 21E F-0] # e W NUE: f-2] v s}
A QLT whebA, e X] 3159 NUE 45 H H|F3 PeH] 0 Aol gl Ao R LEth

r1r

R\l

JIN' —lo =2

ZRo: 1), 33, T, NUE, 43}
ZATFA A4 jksung73@chungbuk.ac.kr (043-261-2512)
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. 1. Effect of different types of basal fertilizer and fertigation ratio on yield and NUE in upland pepper.
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Effect of Supplemental Lighting on the Bioinformatics of Roses in

Winter in Smart Farm
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Investigation of Micronutrient Content in Agricultural Soil in Korea

HHEr, 2R olAL, o, A
Seok Soon Jeong*, Jung Hwan Yoon, Ji Eun Lee, Sang Phil Lee, and Jae E. Yang
e Hho] oA 983 o)

Department of Biological Environment, Kangwon National University, Chuncheon 24341, Korea

u|#F g F4(Cu, Fe, Mn, Zn)= Q17to] A2 0 2 A Fsjof o= GFhR o2 A Fe S5f A5
ShaL Qlet. B A=) 1%030(}&%%%6}{—?—&*2‘&0% Qzke] mgFg A F Fwol A A
oAl e L] A= 5 A Bkl thet 2142}l whelr dasiet shAu S 57 4]
BF T I g e 2AE o] F oA AL 9lR] okoh e E ARt 7| AR} Aek A ot
&= Aol = Ul B A B T v YT dl el 71 2ARE SR g v T T
& 2AHE AXNSHITE BoF A RE 2 A A w47 Al E 27 E Al S e ] £ Mehlich I 24]
He %% }O%ICP OES= v|gFgof4hE AFFoioint. 2483 ¢-2itet 5742 = 5 Cu, Fe, Mn,

2 45mgkg’,394.0mgkg’, 101.6 mgkg', 183 mgkg' 0 & ZAFE| Q) L(GE)EE B
o ]Loﬂiuﬂ Culs A7) E(GG) > 2H E(CC) > AAE(GS) > U= (KW) = A E(JL), Fels GS >
CC>JL>KW>GG, Mn-& KW >GS > CC > GG >JL, Zn-& GG > CC > GS >JL > KW 0] 3l t} (Table 1).
Exol- & e 2 Ht g vl W Cus A AR (VH) > 2}=4(0C) > BH(UL) > 3=(PD), Fe=
PD >VH>UL > OC, Mn-2 VH > UL > OC > PD, Zn-2 VH > OC > UL > PD =] it} (Table 2). £ =
Cu, Mn, Zn -2 A AR o A 352 B 32 2P0 W Fers ol A 52 B2 E T ol 2F X[ 0]
SHE} B BH(OHE U, B B0 238 /15 202 k) 2 97 AT 3 22l e}
THA B T R o wepetE uRisky] 93t V2 AR R ge-d 202 7| o B Hop T2 o)
SRR E L E VT PEEDIEEE
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o lo
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r:LI
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FA 0 B, 5], A, v A
Z AR} dgtA: yangjay@kangwon.ac.kr (033-250-6446)
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Table 1. Extractable micronutrient contents of the agricultural soils according to Province

Micronutrient content extracted by Mehlich III

Province Cu Fe Mn n
(mg kg™)
Kangwon 3.943.2 363.9£155.9 107.1+82.4 12.8+19.1
(n=3542) (0.2-28.1) (43.4-946.8) (8.1-436.1) (0.4-236.7)
Gyeonggi 54£3.7 356.8+147.1 97.3+£60.7 23.1+£26.1
(n=433) (0.4-32.71 (30.4-943.8) (3.5-447.0) (0.6-202.6)
Gyeongsang 4.7+4.5 439.2+138.6 103.3+65.5 20.0£23.9
(n = 868) (0.2-86.5) (60.2-836.8) (3.4-373.2) (0.7-204.3)
Jeolla 3.942.8 382.8+151.3 96.4+57.6 14.7£23.0
(n=438) (0.3-26.4) (42.1-1,002.1) (7.8-334.0) (0.3-248.5)
Chungcheong 5.243.9 386.8+¢125.4 100.6+64.0 2254353
(n=253) (0.3-23.4) (59.3-098.3) (8.3-3222 (0.5-406.7)

Table 2. Extractable micronutrient contents of the agricultural soils according to land use type

Micronutrient content extracted by Mehlich III

Land use type Cu Fe Mn Zn
(mg kg

Upland 4.7£3.8 352.0£144.1 109.94£68.5 18.8+25.5
(n=791) (0.3-32.7) (43.4-878.1) (9.6-436.1) (0.6-406.7)

Paddy 3.7£2.2 462.7£143.6 85.5+67.3 7.1£9.2
(n=2841) (0.2-19.7) (42.1-1,002.1) (3.5-406.4) (0.6-84.4)
Orchard 4.843.3 327.2+132.4 101.4+61.1 22.9£26.0
(n=441) (0.2-86.5) (46.1-683.1) (3.4-381.8) (0.3-204.0)
Vinylhouse 5.6+4.0 405.0£125.8 116.2+65.4 33.2831.6
(n=4533) (0.4-33.5) (30.4-675.0) (11.0-417.3) (0.6-236.7)
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Effect of Different Mixing Ratio of Chemical Fertilizer and Compost on
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BN K] 0] e wopu) S0} Blahul o) RES o Aakide] U010 A§5ta gtk o] 2
S| A 2 AP A G0 R ol ol AN E BTN
P FAIL GGG S S i palo] vhslolob et 2 A 9 ool 28 ks
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Nitrogen Use Efficiency (NUE) in Rice Plants Treated with the
Combination of Fertilization Sources and Cropping System

Woojin Kim*, Minchang Kim, and Jwakyung Sung
A9, AR, 447
Department of Crop Science, Chungbuk National University, Cheong-ju 28644, Korea

FEsta ok

It is expected that an organic compost including processed-food waste and livestock manure could improve
the growth and yield of rice and nitrogen use efficiency (NUE) considering its mineralization property.
Therefore, an objective of the current work was to determine the effects of the food waste-livestock manure
compost (FW-LMC) fertilization on NUE and yield of rice production system. To take our goals, we examined
growth, photosynthesis, yield and NUE of rice (Oryza sativa L. cv. Sindongjinbyeo). The study consisted of
nine treatments and the type and rate of nitrogen (N) sources was as follows: T1 - No N fertilizer; T2 - 100%
Chemical fertilizer (CF) of standard fertilization; T3 - 100% CF of soil diagnosis fertilization; T4~T6 - 100,
150 and 300% livestock manure compost (LMC) as an alternative N by soil diagnosis fertilization; and T7~T9
- 100, 150 and 300% compost including food waste and livestock manure (FW-LMC) as an alternative N by
soil diagnosis fertilization. The NUE and NUEg were the highest in rice treated with standard fertilization, and
the increasing application of nitrogen source reduced significantly NUE. By contrast, NUpE showed a
tendency of significant increase with greater input of nitrogen source. Therefore, our result suggested that the
excessive input of nitrogen source didn’t represent the effect on NUE improvement and NUE of grain (NUEg)
although total nitrogen uptake (NUpE) by rice plants was enhanced.

Keywords: NUE, Rice, Food waste and livestock manure compost
Comrespondence: jksung73(@chungbuk.ac.kr (+82-43-261-2512)

Table 1. NUE estimation affected by different nitrogen sources and rates in rice-only cropping system

Treatment NUE NUpE NUtE NUEg
(kg kg™) (kg kg™ (kg kg™ (kg kg™

T1 - - 26.4ns -
2 36.5 130.8° 44.2 64.9%
T3 23.6° 132.1° 37.5 47.9%
T4 15.5° 212.2% 28.9 26.5°
T5 21.2% 223.6% 443 29.8%
T6 14.4° 238.0" 40.0 19.7°
T7 10.5° 158.1% 38.6 18.1°
T8 14.4° 181.5% 50.9 20.1°
T9 7.4° 253.1° 33.1 10.6°
F Value 6.72 4.48 2.10 20.02

*NUE (Nitrogen use efficiency), NUpE (Nitrogen uptake efficiency), NUtE (Nitrogen utilization efficiency), NUEg
(Nitrogen use efficiency of grain)
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An Analysis of the Characteristics of the Runoff Load by the Use of
Granular Livestock Manure in Rice Paddy Field

Na-Young Park*, Do-Young Ko!, Hyo-JTin Kim, Mi-Jeong Uhm, and Min-Sil Ahn
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Agricultural Environment Division, Jeollabuk-do Agricultural Research and Extension Services, lksan, Korea
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Recently, our society is making efforts to minimize the environmental load by circulating in the natural
ecosystem as part of a circular economy through a system such as the ‘Total Maximum Daily Loads’.
Considering this trend, it is judged that if it is possible to substitute the use of inorganic fertilizers with using
the overproduced livestock manure for fertilizer in the farmland, this can also contribute to reducing the
environmental load. For this purpose, the water quality properties (runoff load) of agricultural water was
conducted to evaluate, which is the most problematic according to the use of fertilizers. Nutrients and
emissions of total nitrogen (T-N), total phosphorus (T-P), BOD, and TOC when liquid manure, livestock
powdered compost, and granular livestock manure are all treated as basal application at rice transplanting
period, and inorganic fertilizer is the standard fertilizer application method of the Rural Development
Administration. We want to evaluate the load. First, the nutrient substances (T-N) discharged during the rice
transplanting period were in the order of inorganic fertilizer > liquid manure > granular compost > powdered
compost, and the nutrient substances (T-P) were in the order of granular compost > powdered compost > liquid
manure > inorganic fertilizer. When it rained on June 24, total nitrogen and total phosphorus were discharged
at the same level as inorganic fertilizers, and when it rained on July 18, granular compost showed the lowest
nutrient emission values.

The results of the water quality properties assessment of runoff water by granulating livestock manure to be
suitable for rice cultivation will be supplemented with basic data such as water balance to calculate the amount
of discharge per unit.

Keywords: Granular livestock manure, rice paddy field, runoff, T-N, T-P
Comrespondence: nypark87@korea.kr (063-290-6193)
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Table 1. The concentration of the total nitrogen, total phosphorus from runoff in paddy field (Unit: mg/L)

Transplanting(6M10D)  Rainfall(6M24D) Rainfall(7M18D)
Treatment
T-N T-P T-N T-P T-N T-P
Ave. 105 0.13 13.4 0.09 55 0.08
Inorganic fertilizer  Max. 15.2 0.16 14.7 0.14 0.2 0.64
Min. 8.2 0.11 122 0.07 47 0.02
. ) Ave. 112 0.17 15.1 0.15 4.8 0.07
 Livestock Max. 154 0.20 17.0 0.24 6.6 0.09
liquid fertilizer
Min. 83 0.15 14.1 0.11 25 0.06
o AV 4.1 0.19 14.8 0.16 4.7 0.06
POWAEE ™ Max. 49 0.42 18.9 0.24 6.9 0.10
1 T R I T
‘ Min. 33 0.12 132 0.11 40 0.03
Livestock
L Ave 4.5 0.47 13.5 0.09 37 0.06
Eranial =y fax. 5.6 0.73 15.0 0.15 45 0.10
1 T R R A A R
Min. 33 0.22 12.6 0.07 3.1 0.02
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Effect of Fertigation Level on Yield and Nutrient Uptake of
Watermelon in High Nutrient Soil
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Division of Soil and Fertilizer, National Institute of Agricultural Sciences, RDA,
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Fig. 1. Fruit yield of watermelon at the different fertigation levels.
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Effect of DTPA Application on Growth, Yield and Nutrient Availability
of Eggplant (Solanum melongena) in Plastic Film House
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Comparison of Growth and Effective Components on Peucedanum
japonicum Thunberg under Irrigation of Different Saline Water in the
Reclaimed Saemangeum Soil
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Effect of Biochar Application on Greenhouse Gas Emissions and
Soil Chemical Characteristics in Incubation Study
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Characteristics of Soil Chemical Properties with Soil Depth at
New Research Site in Saemangeum Reclaimed land
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Table 1. Summary of pearson’s correlation among chemical properties of soil profile by 120 cm depth at the
NICS experimental station in Saemangeum reclaimed land: soil samples were collected with 20 cm depth

interval
Organic Exch. Cation (cmol, kg!)
ECis  Av. P2Os e e Xg
pHi:s 3 4. matter Depth
(dSm™) (mgkg™) (g ke Ca* Kt Mg Na*

pHis l

ECi;s 0.192%* 1

Av. P20 -0.670%*  0.058 1

Organic matter -0.531**  0.099 0.017** 1

Ca™ -0.335%* 0.027 0.332%* 0.127* 1
Exch. K'  0.805%* 0.323% -0.619* -0416 -0.328%* |
Cation Mg™* -0.054 -0.162** -0.290%* -0.260** -0.030* 0.179** l
Na"  0.777%* 0258*% -0.425%*% -0.289 -0.469** (.530%* -0.197** 1

Depth 0.691%* 0.357** -0.560** -0437*%* -0.071 0.762** -0.018 0.389** l

Table 2. Soil chemical properties with depth at the NICS experimental station located in Saemangeum
reclaimed land

y ECis  Av. P:Os Orgftﬂic Exch. Cation (cmol, kg'")
prs 1 q matter
ds gk 2+ + 4+ +
( m ) (n]l:’ g ) (g kg—l) Ca K Mg' Na
Standard range
R d
ecommend <65 - 300550 2030 5.0-60 0508 1520 .
ation

Mean (Standard Deviation)

020cm  5.4(04) 0.20(0.10) 34.9(16.7) 5.17(1.94) 1.06(0.23) 0.34(0.09) 2.09(0.34) 0.10(0.11)
2040 cm  6.9(0.6) 0.14(0.06) 19.7(4.98) 1.77(0.59) 0.89(0.37) 0.55(0.11) 2.36(0.33) 0.44(0.40)
40-60 cm  7.4(0.7) 0.18(0.12) 18.7(5.15) 1.49(0.39) 0.83(0.28) 0.62(0.06) 2.13(0.25) 0.63(0.50)
60-80 cm  7.6(0.7) 0.17(0.14) 19.7(5.91) 1.60(0.30) 0.99(0.27) 0.69(0.15) 2.27(0.69) 0.61(0.39)
80-100 cm 7.5(1.0) 0.34(0.39) 15.9(3.36) 1.56(0.49) 1.00(0.18) 0.74(0.18) 2.14(0.35) 0.51(0.36)
100-120 cm 7.8(1.2) 0.46(0.35) 17.2(6.14) 1.50(0.52) 0.96(0.21) 0.84(0.18) 2.08(0.39) 0.54(0.43)
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Plant Induced Electrical Signal Sensor Response according to
KNO; Solution Injection into Chili Pepper (Capcicum L.) Stem
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PB-45
LX| 15 xHuioliM =2 HH| FH|7t +2F Y 2ty EX0]| O|X|= FF

Effect of Yield and Fruit Quality by Additional Fertilizer of Fermented
Liquid Livestock Manure in Open Field Red Pepper Cultivation

AR T, olRE, Aye

Jung Ho Shin*, Pyoung Ho Yi, and Seung Tak Jeong

2 o] 54 7}5t 9l

National Institute of Horticultural & Herbal Science, RDA, Wanju 53365, Republic of Korea

TB M AT 55 u7L B745HE A4 ele] Mateh gl AR A 713 Hieo] el
5710] e | 2 AFgFo] B3 GIck. ofof whef b3 10 A FEES ol 1At kx| 3 Aol A 7
21 08| 2 0512 o) 4o 9 T4 F el W] K= FFS A ASHTh A B 4 A] EE 3108,
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sk 8 WA A2, 037%2] A4S THAL Y B RS WA /) E O (FH),05
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PB-46
MEEIZISX| 637 Xlojo] EQ HEE 2 S4

Soil Salinity Distribution in Construction Zone VI of
Saemangeum Reclaimed Land

MEA*, A, 743, oFs, &Y, 285, 442
Bo-Seong Seo*, Jin Jung, Jin-Hee Ryu, Kwang-Seung Lee,
Yang-Yeol Oh, Hyeoun-Suk Cho, and Kamg-Ho Jung
wEAEH TN
National Institute of Crop Science, RDA, Wanju 55365, Republic of Korea
Mt s E ey o B8el7] fete] AfatAA] Y84 5 65 2,011 haCGEEA|+
1,125 ha®} A 3R] 886 ha) & AT 0 2 B9 H5e HEE ZARSIF T RAPA] 7]+ 20221 4~5-E o) GPS
0|88l 200m 7HA 2 2 483X S A TR T1 A O RPARE AF o] B HeEE LA
ok VTR (63) B Bat Hs e o] WARIZE HE(0~20 cm)of A G5 0~1.5dSm™ 0|3}
HA-2-1,585.9 ha(78.9%)& YERA S L, 1.5~3.0dS m’ H o WA 1132 ha(5.6%), 3.0~4.0 dS m” H ¢
o] A2 50.3 ha(2.5%) 2 e ¢ o, 40 dSm' o]AFe] =8 g8 H O BEFH A2 26].6 ha® A
AHA 2] 13%E A8tk A EQR0~40em) S B P55 XL E=0~1.5dS m” 0|3} WAL 1,569.6 ha
2 R} 78%E 21X 519 2L, 1.5~3.0, 3.0~4.0 dS m™ ¥ ¢ o] WA .2 77} 162.1 ha(8.1%)2} 61.5 ha(3.1%)&
R GITE 4.0 dS m! 0] AF9] A2 217.8 ha(10.8%) 2 ZALE gl Tk AFTHEZEH A] 63 2 AlSIR] L] &
4 B HA20~1.5dSm? o]+e] A o] 524 ha(59.1%) %1, 4.0 dS m™ 0] A}2] 1 # 0] 234.6 ha(26.5%)
1 R FEA 7L 75 0~1.5 dS m™ o] 51 WA 0] 1064.3 ha(94.6%) TL, ZHE A H 7} of
#9-4.0 dS " o] 4F2] 7 7]0] 27 ha(2.4%) 2 PERL} A SHA 1 oh B2 7L A2 A of o gk A o A
oF WS YTE BY QT HAE ) Z O B o AAFE A 6F71-T78.9%] W] 15dSm o]
3H5 wof QA QL AE A7 e B, 13%4.0dS m o] AL R B et e WA AHES
Aee i = W E G 2hES AEskAU A9 e E Foto] daAlshe 2lo] (P A e Ee
= 202 g gl

:

4
¥o

FA o A, THA A, 653, Gk
ZA3A} dgtA: goodnews326@koreakr (010-3337-4584)

<Topsoil(0~20cm)> <Subsoil(20~40cm)>

Fig. Spatial distribution of soil salinity in construction zone VI of Saemangeum reclaimed land.
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AETHHEX] 22 A +X|E7}

Evaluation of Nitrogen Balance in Facility Cultivation Area under
Different Crops Cultivation

e, oqu’, Ay’

Eunhui Kim'*, Hyunmin Lee’, and Gil Won Kim®

s Eetelat Ay ieha salel AR A Yeh S g AT
'Agricultural Chemistry, Gyeongsang National University, Jinju

Agricultural Chemicals and Food Engineering, Gyeongsang National University, Jinju

‘Institute of Agricultural & Life Sciences, Gyeongsang National University, Jinju
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HIO|2%l, Q4 U Hsla|E 0|28 C-N-K 23H|Z29| HiE MS =7 &7}

Effect of C-N-K Compound Fertilizer Using Biochar, Urea and
Potassium Chloride on Growth of Chinese Cabbage

olg*, oJAE, =4, olgd, AvHE

Su-Lim Lee*, Jae-Hoon Lee, Jun-Suk Rho, Celine Lee, and Dong-Cheol Seo

A TS S-SRI B2 & FUF AT

Division of Applied Life Science (BK21 & Institute of Agriculture and Life Science),
Gyeongsang National University, Jinju 52828, Korea

FZL Sl A Ao Ao £017] e M ke obe S S dAH L = st glor, S =
F 3 vho v & A2 ALhsto] 2 she I o A theFe] who] a7 AARE AL QlTt. HEo] 2.2}
Lu] 79} 3 Alu]ate] QFEL o] 8 B8-S ol G EYsto] L 598 A2 8 Zo| Yolx| L
Tt SFA| gt Hho @ Apof W # 2 oFEake] HES 3 ol Fold 4= Ylav, A F A A= L
it Hhol e kol o3 FAF o] 8-E A "k upehA] & At @A 7]50] Yl Ho| LAHC)el i
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Clofeh StZ0M EY HIIHES W EY T $£84 $M012(S0.5),
EA0I2(NO;s7), EA0I2(CIN)el sk 2=

Distribution of Electrical Conductivity and Soluble Sulfate (SO4>),
Nitrate (NOs’), and Chloride (CI') in Soil for Various Plants

77 9*, Khok Pros, 78, ¥rA !, H2n), olofl &, ghgd
Kyoungyoung Kim*, Khok Pros, Yonggook Kim, Jeewon Park’,
Eunmi Kim', Yehoon Lee', and Gwang hyun Han

FEdeta, (e

Chungbuk National University, Cheongju, 28644, Republic of Korea
"Technel Co., 1td., Seoul, 01811, Republic of Korea
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Fig. 1. Distribution of soil EC and soluble ion; (a) soil EC, (b) sulfate (SO4%), (c) nitrate (NO,), (d) chloride (CI").
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Differential Response of the Content of Fulvic Acid and Humic Acid to
Organic and Artificial Fertilizer Applications in a Long-Term Incubation

ol R7I= =g ElH A0 IE EY S S4litnt 9t A2 Xlo|

Pros Khok*, Yehun Lee, JeongSu Lee, and Gwang Hyun Han
Pros Khok*, o|ofl&, o], T3
Chungbuk National University, Cheongju, 28644, Republic of Korea

F)s

Humic substances (HS) represent a significant portion of the total soil organic carbon (>90%) and play an
important agronomic role significantly influencing the quality and productivity of agricultural soils. Fulvic
acids (FA) and humic acids (HA) are the two most important components of HS, as they substantially affect
soil biogeochemical processes, soil fertility, and crop yield. The addition of organic, inorganic, and artificial
fertilizers may change the content of FA and HA in the soils. Therefore, it is necessary to understand the
response of FA and HA to different fertilizer applications in a reliable management system. The objective of
this study was to assess the effect of different soil amendments on the content of FA and HA under a long-term
management system. A 5-month incubation experiment was conducted with 5 treatments (control, rice straw,
compost, oil cake, and chemical fertilizers (24 -10-15) and 3 replications. Soil samples were collected 4 times
during incubation periods (2, 6, 12, and 22 weeks). After debris and non-humic substances were removed,
fulvic-and-humic acids (FHA) were extracted with a combined 0.5 M NaOH, 0.1M NayP,0, and 2% SHMP
(1:5 w/v soil to solution ratio) at room temperature. Six extraction times were repeated every 6 hrs. FHA was
acidified to pH 1 with 4.3 M H,SO, and centrifuged at 16000 g for 5 min to separate FA from HA. FHA and FA
were determined by the persulfate oxidation method. Analysis of variance (ANOVA) (SAS 9.4) was applied
to test for significant differences in FA and HA contents and a value of p < 0.05 was considered statistically
significant. FA and HA contents accounted for about 23% and 13% of the total soil organic carbon (SOC),
respectively. FA and HA contents in rice straw treatment were significantly higher than those of chemical
fertilizer and control treatments. In addition, FA was significantly higher than that of HA, but it significantly
decreased with increasing incubation periods. In contrast, HA content significantly increased in rice straw,
compost, and oil cake treatments during the incubation periods as compared with chemical fertilizer and
control treatments. The addition of organic fertilizers like rice straw and compost increased the content of HA,
but not FA in the soils in a long-term incubation. The less chemical complex of FA than HA, the C/N ratio of
fertilizer materials, and the humification process might be the reason for the decrease in FA content.

Keywords: Humic substances, Fulvic-and-humic acids, Soil amendments, Humification process
Comrespondence: hangh@cbnu.ac.kr (043-216-2563)
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M MEXI Eote| Stats BN
Chemical Properties of Representative Soil in Western area of Jeju

A, OBl WA, FE, PAA

o O T

Yoon-Jeong Ko*, Kang-Hae Lee, Yu-Kyoung Kim, Yong-Taek Yang, and Chang-Seon Kim
AFEEAA = FH7EH

Jeju Special Self-governing Province Agricultural Research and Extension Services

AlF= AR ol S F Bl T 329070 4), QFEH(1757]4), 12| AL REH (11570 4) T 3 E ko] stet
A EXAL2021~2022 B9t AR T 2AF Aak B4t EoF 3F8HA]-2 pH 6.0, EC 0.64 dS m™, -5 Q1AF
514mgkg’, 5718 39gkg”, A ZE, 24, 18] uk1dl <5 o] 242} 1.6 emolc kg, 8.9 emol kg,
3.1 cmol kg 2 & VpERT SHE R 2 pHiE o) 3 6.4> S8 > 5.7 > QhE W 5.6, H-8 Q4R O 4
5599 >34 W 524> ot W 368 mg kg 20 2 by WAL T2 g X190 1.6 cmol. kg 0.2
ohE A9 1.5 emol kg ok Tk 42 ﬁmlb}ﬂi}ﬂ% gloich Eok s il s8-8 HUiet 2
T g5 X & A Qo B pH §-55 vl&o] L, WAool 9] 49 28 > %Hzr> awACiE o
© 2yt Hlgo] =& A0 2 FAE Ytk SHE R ) AFollA pH £ 8]0 34.8%, FA 14 2ttt
H]&0] 50. 7% Lgyg ZHa, 2 W vkl ok vlEo] 22 91.7%, 75.2%, 72.1% o & w9 =3t
QFel ¥ o] 749 pH -5 H]8-0] 69.1%, F-AQIAF 755 H]8-0] 57.7% 2 =L, w28, 24 W vhLy|
& drp e 74% 78.9%, 64.0%, 60.0% 20 & =9t} 12|13 Hol 4| pH K2 1] -80] 57.4%, S&
QUAk et gl B w]g-o] 712+ 39.1%, 21.7%, 28 ZHg, 2, vh 1 % ek o]

T
0.

4

82 717} 87.0%, 60.9%,
TL3%= AAEIGITh £ AT AT AR AR EoFe B8 WAHLE 5 FolL o] 14 HelnTh
o] ] (22, 48], L) B E]8] A K] EoRA] F AT u EALS A A o whet Ay A

o] u] 5 A}go] o Zol NS 57} AL E A ob D Ao ARTL,

FAo): A, ARA S, BB
Z A7} AgA: dkfzkfl87@koreakr (064-760-7233)
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Q71X AlHloll M2 244 812 Ws)
Application of Organic Resources and Changes in Maize Yield

HpEe, o|gE, 245

Byungjun Park*, Youngdon Lee, and Jinho Joo
e Hhol oA 983 o)
Department of Biological Environment, Kangwon National University, Chuncheon 24341, Korea
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Establishment of Fertilizer Recommendation Rate for
Ostericum praeteritum Kitag.

A, AaA, S, FEE A

Yeongyu-Jeong*, Hye-Jeong Jeong, Hyo-Hoon Nam, Changsuk-Huh, and Seukhee Park
AEEEEAIed sYEE AT

Division of Agricultural Environment Research, Gyeongsangbuk-do Agrlcultural Research &
Extension Services, Deagu 41404
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o, 2| o= Rh-S-& LrEb Sl
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Nitrogen Use Efficiency according to Soil Texture and Transplanting
Time on Early Maturing Rice Cultivation Using Weighable Lysimeter

olel T, AT, A AW%
Tae-Gu Lee*, Sang-Ho Jeon, Ha-il Jung, and Myung-Sook Kim

2T A= dilely EokRid}

Division of Soil and Fertilizer, NAS, RDA, Wanju, 55365, Republic of Korea

A B = SIS v ok AR 7] 7o) Frot A of what A7) EEjsto] AT o2 =0 EE-
EEY 9 e EEolth St S Aol Alv B & g8-ste] 28 F (2 H)E 2019
S 20224744 41 B9 Al a3 9, A1 7 % Ao opite) ke S-S 2451l
G AE AL itk FiE SolA e AaN)= et B Y A B EE LG ¢ 8l Aa
APBHE O] A - A 2HBHE Yo 4= Gl BAo|7| o A v = FolE WEHA] X”\Ol
use efficiency, NUE)-Z #=0]7] 9I3h =g o] Z o sjr). o3t Aao] 8582 B, 87, 2h
e} AJo| 7 MR 3 G- 20192020410 FA] Shol ulElol A 2% = A1 A =4
A7)0 w2 F Aol 8 58-S v HIsHGith AlE-2 4] FE(Clay Loam) 2} AFFE(Sandy Loam) A|
o]} o]} A)7]|E A 7| (Normal season)@} 7H7]|(Late season) = U0 28 5FA T} H] 5= 5 A5
11kg10ah) o2 FA3HA Helstgon, #hE A4HHE ol 844 SemE Z]OPEEOWE} A

o} 85 85 u]5L 71517 915101 o] Ako] ol ) 2k, ol ) U] 2 ATES o] £510] S-S AT T
|6 7 ot 8 S . o] L AL 20199 Aol 0 & A7
7] 103.4%, 7+7) 104.3%, ALoFE ol 4] 27] 94.3%, WH7] 101.5% UFebREaL, 20204 A oF &

100.3%, TH7] 104.7%, AFFE ol A= A 7] 91.7%, 1H7] 106.1%2 2 7] A 8 2.0} wk7] 6] <] Qﬁ:ol%;
5.2 70 2 UERITHAIFE(20), p=0.031). o] 23t 0] 88 9] 2ol 17| A T} vk] 2] A
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Fig. Nitrogen use efficiency(NUE) according to soil texture and transplanting time.
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Nutrient Accumulation and Chemical Properties in Soil of
Plastic Film House

ZAAWE AZ2L AF 2 o]LA

o il

Kyeong-Min Kang*, Jong-Kook Jung, Hyun-Cheol Jeong, and Seung-Je Lee
()R e to] 2.ARI A QA2 5 A7 A el
Eco-Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation, Jeollanam-do, 57510, Korea

AT ASA A 2 93,500k O] A0 2, 0] SF 5S%el M 45U A BAZF 2R A0 HE
HE QITh, 2 A= AV A R B 2 %‘ A s Aot BoF A 714l 7Hsdt m A E v = AlE A
W Qe A7 E S-SR B0l A G ROl WAISh ol B Q78 ZAIL A £ o o2}
FAES Ak 1T A =, ﬁ‘a‘ElHXVV*EE(EC)ﬂ 10.0 dS/m o]l AV A | & A ko] &
ol A EOF 22 BY/EC/ A& AA & FE(F 15~20cm)4 A7) A (EC) S 2A5h 2, 20k =, 35

AAAIA) 59 FEE0] A7) 8 R(EC, )9 §5 2AHP.03), AN SN0 E 217} el sieh, 21
A BoF P E/EC/A2 AA R Z4JFEC,2} |4 H o &2 243HEC, s+= oF o] A4 & ¢t EC.2}F
ECys B4 P,0s2FNOs 9] ghegof| o 3RS etth POsENOs 7 957 F A& fidsl= 58 8 Qlolgh= 3
of| A, A A 2| o] 5 AL s axslr] fste] Qlakat X]ﬁ%;ﬂ ol A=A E& &8 =
2o Wasi,

o

> ox

ZA| o]: XA A H]) & F(Soil of Plastic Film House), 457 4](Nutrient Accumulation), %1 7] % &= &= (Electrical
Conductivity; EC), & %3}8+4 (Chemical Properties)
272 dgA: dunphile] 2@;jbf kr (010-4038-3952)

AR o) A 5 YEA

THAE71837H) “H A AR S EAR (A e
AT 122021-3)°2] X YO = 5=

Tablel. Survey and Analysis about Soil Samples

Sample No. 1 2 3 4 5
District G-I I-N J-N N-N H-N
Family* Loam Clay Loam Silty Clay Loam Silty Loam Sandy Loam
Series BAEGSAN JEONNAM CHOGYE YONGII GOCHEON
Horizon Ochric / Argillic  Ochric / Argillic ~ Ochric/ Argillic ~ Ochric / Argillic  Ochric / Cambic
EC,** (dS/m) 0.77 211 2.15 1.79 1.31
ECy.s*** (dS/m) 1.10 9.40 5.20 7.30 9.20
P,0s (mg/kg) 13.92 220.08 217.82 269.52 155.86
NO;™ (mg/kg) 1.39 36.59 14.36 34.28 46.78
Note Control

* based on topsoil (0~20cm)
** average of measured value EC at district by portable Soil Moisture/EC/Temperature Sensor

*#*% correction (5 multiples) about measured value EC after 1:5 (soil:distilled water) agitation
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S8 AHIJIE MUS Y3 AlHISEE MSsY
Level-Specific Characteristics of Aralia continentails Fertilizer Use Setting

AeE, e, Adad, Hud, & o, g

Yong-Jun Kim*, Do-Young Ko, Hyo-Jin Kim, Na-Noung Park,

Sun-Kang Yoon, Ye-Jin Lee', and Min-Sil Ahn

B4 $U8RT, 'FYEITerY mobu )

Agricultural Environment Division, ]eollabukdo ARES, Tksan 54591, Republic of Korea

'Soil&fertilizer Division, National Institute of Agricultural Sciences (NAS), Wanju 55365, Republic of Korea

AT O BA] A0 u EAE Y| o] ket Sfabu] 8 ARG Ao} BTk o] g Fol A B Ao

S5l v BEARE-7 &0 A o] YA -2 =B (Aralia continentails) 20| sto] EEAR| T &
&7 NHlgS AP st fske] 3skgich Eobq g Oﬂ Ol H| RAMG R R FFS ALEete] A3t
of whet vl AR 7R 1% i AIHE A A S Ak Qlrk. 582 thd A 2o o] &7
B39 ol AN 32 2 AN 725 @lﬂ? LolA AR ol B A0 ol
0}741,} k8.0 2 o] LB W)= A WjFTh. E8k0] T A u]2kke/10a) & 24 38, ¢4k 21, 2] 180]9]

T, T AJH]EES 7|20 2 0,50, 100, 150, 200%.0. 2 Ak w2 0 2 Alu|slod 2xa51oint. -1 Ak 27
%‘PJ S8 S-S 5004 Aol 7P St Bk Hol L, Ak 2ol A= FolRt AR S S

0] X] ek, Ho 2 ¥l5 HThAFE T} 7} AT Ao A1) 8] Ao mopeR gabe) B &
#8510} o] § R Aol w2 Alu|71E AL AT Aok

FAo: T2 EAl, ZE(FTH), 28, 87
FAFA} AR yikiml014@korea.kr (063-290-6194)
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Table 1. Status of drafia continentails growth according to cultivation in which N, P»Os and K,O fertilizers
were treated differently for each level( 1st & 2nd year of 3 years)

Fertilization levels (%) Plant length (cm)  Stem diameter (mm) SPAD
Control 113de” 19.7b 18.2b
0 156ab 22.3ab 19.1ab
50 160a 24.0a 20.1ab
N 100 136¢ 21.5ab 19.5ab
150 130cd 20.9ab 19.7ab
............................................ 200 oo MOle o 198b o 197ab
0 128¢d 20.2b 20.7ab
50 150ab 22.7ab 20.0ab
P:0s 100 136¢ 21.5ab 19.5ab
150 133¢ 19.4b 19.8ab
200 140bc 22.5ab 21.2ab
0 126cd 21.9ab 23.5a
50 131¢ 22 4ab 20.8ab
K0 100 136¢ 21.5ab 19.5ab
150 127cd 19.6b 23.1a
200 127¢d 21.3ab 19.9ab

# Duncan test, p<0.03, 1st year data

Fertilization levels (%) Plant length (cm)  Stem diameter (mm) SPAD
Control 180cd” 20.83de 24.7b

0 269 31.09a 294a

50 234b 27.22bc 29.0a

N 100 201c 23.20de 29.0a
150 193cd 23.35de 30.8a

............................................ 200 oo AT06d o 2505ed 307

0 194¢d 23.82cd 29.3a

50 245ab 28.76ab 294a

P, 100 201c¢ 23.20de 29.6a
150 195¢ 23.39de 30.1a

200 lold 20.69de 28.9a

0 180cd 19.80¢ 29.5a
50 177cd 2231de 27.dab

K:O 100 201c 23.20de 29.6a
150 186¢d 23.64cde 25.3b

200 169cd 23.20de 24.1b

# Duncan test, p<0.05, 2nd year data
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Effect of Rice Hull Biochar Application on Physicochemical Properties
and Productivity of Chinese Cabbage

o5, W4T, WA, 0F, BAL, 2T

Seung-Gyu Lee*, So-Hui Kim, Jae-Hyuk Park, Jin-Ju Yun, Se-Won Kangl, and Ju-Sik Cho'
SAEE Qufete BHe & T-Bio §EAIARAT, 'wadshn Aaaneie sadne
Department of Agricultural Chemistry&Interdisciplinary Program in IT-Bio Convergence System,
Sunchon National University, Suncheon 57922, Korea

'Department of Agricultural Life Science Sunchon National University, Suncheon 57922, Korea

sho] £ A= B R4 WAISI L Thobet vho] Ul A5S Akav} gl B4 270NN diafelo] 4
A E= o A E W o] ehasharolth. uo] 2 A= Eobo] Rl w0l Qg W e 417 HelEl K] oo}
Bha ] 9 A Ao] P ol Eape] iR 9l 3, pH, ool & B3k 2 o] %718kl mape] 4]
A} SFA & AL B SIS o 8hS  4r Qleh. WA S A X W ekuk A A A of
A AR 4o & ST A7) 7] S8 2 AAA e o W ]2 S RIS glow, mope) gt
AJu] 5 Q15 @5 9 ofi A, SoF BelA ofsh o] HAZL ASHI QT £ AT vl 04} S &
PN G2 AHE Sool wheh mopo] Bel sjtH S A 220 AL uHLSIGTh A AL

oAl eta B&a o) R KU 15 SF-2(G)oll Al Bl 35 AlHisE L, T A ) tof) ol 5= 1
A)8]2FQ] N-P-K(32-7.8-19.8 kg 10a) 2] 42220 2 2|3} & 9} A v}o]| @220, 1,3, 5tha 5230 & 3o
Alatsto] e skeict. Al - B ok o] o|3kah & - A g Au UR ool A] tf &+of] vl aff B o] @&} ] 2]+
O] B L7} 1.9~6.1% 9| 2 s3] ov, vho] 345 2 2|517] A LR B nAHIgES S
L, vho] @2} A ejgfo] F7ek5 oFE = A3lsiolth GE Y A= tf 2+t A gfto) vsl 8- U7}t
6.19~7.1% FA8F 1L, B AR FEZ ZALE|GIA| T vho| @ A5 A T4=5 ] Efheo] As}gith
UEFT} GESFO) pHY= 217} 4.9-8.6%, 1.0~5.3% H Y= =7}1619) 1L, CEC FHeF2 12.0~12.6 cmol. kg™,
18.3~18.7 cmol. kg™ Y2 2 AFE| QiTh v 32 AFe-2 UL GE ol A 2H2) 1162~1355 kg plant™,
2180~2411 kg plant! W 9|2 ZAFE|¢] 01, ¢4 277~290 cm plant”, 443~468 cm plant™, ¢]3#-2 160~178
cm plant”, 235~271 cm plant”, 525312 91.8~93.6%, 94.6~95.4%2] W92 ZA gty A A0S &
aff vpo] @ ;o] A]-g-wFo] Z7gho)] what v 520 ASo] F7ol gl o, o] of wh} Hio] QAL w7 X| B
ABIEE o) BoF Eel A 9 st o A g v E] A S5 B dsto] B EAI RN E8E
U A= 7 H

FA|o]: vfo] @&, Hlj =AY A, B oF el JHAL, EQFEA
FATFA AgA: chojs@scnu.ac.kr (061-750-5182)
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Changes in Inorganic Nitrogen Content in the Application of
Rice Hull Biochar in Upland Soil and Greenhouse Soil

ol AAE, URE, £AF, AAY, 2

Seung-Gyu Lee*, So-Hui Kim, Jae-Hyuk Park, Jin-Ju Yun, Se-Won Kangl, and Ju-Sik Cho'
STk duEhY S3ekT & IT-Bio §RAARAT, ‘SaehL A setoel 5w Tt
Department of Agricultural Chemistry&Interdisciplinary Program in IT-Bio Convergence System,
Sunchon National University, Suncheon 57922, Korea

'Department of Agricultural Life Science Sunchon National University, Suncheon 57922, Korea
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= A A iU obE F2F 3 At AAtelE e B AN A AR EES SUHAXIT o]

QP A A o) WA HBHE dobid Y] 95 Aad v m Folo] W viSE AR U} A
AR R|(G)oN A ZAFSFGITE = A2 Froll= 7 H = E
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UBCIt, UBC3t, UBC5t/GBCO0t, GBC1t, GBC3t, GBC5t) .= X &3} th F-7| e A A BA-S Y5k A 2
F=T9E M o2 3= A 2309, 45U & S AHSILE W, ok E MR BEYE st B
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Atk At Aighere Aubihe oFak A Az EoF i S E] ol v 1,3 tha A &) o A Bt
11~47%7}2] Z7}F AN S tha' & 2] Lol A 8.6% = T4t o] & F3fl E oo vho] 15 AH|3h
749 A Ao AL 27 AFE B3 S tha! B @ o) AW E B3 IAF A Blo] Ha
g7l o= Holu, QitLfote] & 4:0] 79 v} o] @A} AJd| o] Zr}gle] whet of L ofe 24 of A<
£8 7447 Eoel 243450 E S/ AT ek,

N
2
ofo
o
i

(o]

e

o, Qb

H

5 ol T =

ot |l

FAof: viol.eal, Aaegh F7 AL, T HA B
FA A} A= A): chojs@scnu.ac.kr (061-750-5182)

- 166 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

RISIE| ohsmtal MEHEALE 5

rob

b AR Bt

Evaluation of Nutrient Balance through the
Regional Nutrient Management Survey

qra] ol olxbs, AYHl, F24

Hye-Jin Park*, Ye-Jin Lee, Chan-Wook Lee, Yang-Min Kim, and Yo-Sung Song
FEAEH FEANTY EuE}

Division of Soil and Fertilizer, National Institute of Agricultural Sciences, RDA,
Wanju, 55365, Republic of Korea

2019 7]2 815t 2 422%] &= 228kg/ha = OECD B4t tu] 4.28(R 4 19)), 9142%] 2= 44kg/ha = 9.28)(1
291015}, Qo] PR waFol A Flof FRETE L Sk n Aol o) R e o2 A8}
T Q] OFEEke) L W steh S A AR A 15te] chore opRake] Aol
BA, A4, FUTA RAZR I )2 AT
2 7wt 570] Wasteh. o], S F0 opRve] FAX AL of

R RE L e
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=
FO R A AL F FEESA
AL At 5 270 Al (A, BYollA]
A 2] A AT 2 HHHFA DE A2 AAYBIL(AL B TS HAZ2 09 Y, Ay, By g
), W 22 2 ol A5 A E A 9] AE = A skt Al R WS Y 2 A AR Al
ZAE Foto] FEFSHTEF YR/ TH L A HEHmARET 710)9 FEFA(FE A d4T da
FdFa A2 g5 o) E A shaL, A& Al - =ok kst HakE ol e Y3 37t
shoith 4l FA(20199 7158)E o] 83 PR AP 7 AR H 7T 52 B Al9H(A 4 297kg/ha,
Q1: 70.6kg/ha)o] AAIT(F A 213kg/ha, §1: 39. Tkg/a) 2ot = otTh Ae| 2 L 2ot e i A AR A%
& Ay(307kg/hay> By(198kg/ha)> B(180kg/ha)y> A(178kg/ha), Q15 =S Ax(130kg/ha)> Bi(118kg/ha)>
By(82kg/ha)> A1(70kg/ha)o] itk 1= Alstoll A 21 9f F e Ywol A=A o FAFET A4 v
Bl on], F4 % o] 8l T YRR Al > 1= 20 2 Vet oF g4k AR 2 AL Aafel i
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Long-Term Monitoring of Chemical Properties from
Orchard Soils in Gyeongnam Province

Hee-Jeong Je*, Fun-Hee Han, Hyeon-Ji Cho, Dong-Chun An, and Jae-Hyeok Choi

A, B8, 2K, PEE A

Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 52733, Republic of Korea
AdEsYgrled

Field monitoring was performed to evaluate the subsoil chemical properties of 158 orchard in Gyeongnam
Province every 4 years from 1999 to 2022. Soil chemical properties such as pH, electrical conductivity, amount
of organic matter (OM), available phosphate (P,Os), exchangeable potassium (K), calcium (Ca), magnesium
(Mg) and sodium were analyzed. In 2022, the average of pH, EC, OM, available P,Os, exchangeable K, Ca, Mg,
Na and available LR was 6.0, 0.51 dS m™, 26 g, 710 mg kg, 0.99 cmol. kg™, 6.9 cmol. kg, and 1.7 emol, kg™,
0.14 cmol, kg'!, respectively. The frequency distribution within optimum range of orchard soils was 35.4%,
33.0%, 18.3%, 22.8%, 9.5% and 22.1% for pH, OM, available P,Os, K, Ca, and Mg, respectively. In addition,
the available phosphate, exchangeable potassium and exchangeable calcium were excess level with portions
of 64.6%, 53.2% and 55.1%, respectively. On the other hand the insufficient proportion of Mg concentration
in 2022 was 51.3%. These results indicated that a balanced management of soil chemical properties can
improve the amount of fertilizer applied for sustainable agriculture in orchard field.

Keywords: Chemical property, Orchard field, Soil fertility, Long-term monitoring
Comrespondence: hity84@korea kr (055-254-1313)
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Fig. 1. Frequency distribution of chemical properties of orchard field in Gyeongnam Province (n=158).
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Assessment of Fertilization and Nutrient Uptake of Forage Barley for
Setting Fertilization Standards in Response to Public Interest Direct
Payment System

A, B8, 2K, BEE oA, A

Hee-Jeong Je*, Eun-Hee Han, Hyeon-Ji Cho, Dong-Chun An, Yejin Lee, and Jae-Hyeok Choi
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Effect of Subsurface Drainage on Soil Water, EC and Crop Production in
Reclaimed Land
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Fig. Changes in groundwater table and soil water content at 60 cm depth as affected by subsurface drainage in
reclaimed land.
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Assessment of Spatial Variability of Soil pH and EC in Large-Scale
Agricultural Field of Saemangeum Reclaimed Land Based on Geostatistics
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Soil reaction and salinity play an critical role in soil management and crop production in reclaimed land.
Most soil information has been reported by means of descriptive statistics and displayed by GIS. Such infor-
mation tools are convenient for users to understand the whole status of soil properties However, information
users underestimated the uncertainity of unsampled points. There are a few researh results on soil assessment
by geostattiscs. In this study, by ordinary kriging, the spatial distribution of soil pH and EC in newly reclaimed
land “Saemangeum” was determined. The survey area was carried out in the fifth districts in Saemangeum
reclaimed land. Soil samples were collected from 0~20cm at 297 sampling sites in May, 2018. The mean value
for soil pH and soil EC were 6.98 and 0.68 dS/m, respectively. The value of C.V for soil pH and EC were 8%
and 314%. Based on ordinary kriged map, the study area was nearly desalinized and still alkaline except small
area with either highly salt-affected or lower pH. Soil pH in northwestern, east and southern sides with
on-going cropping was generally lower than that in northern-central sides with natural vegetation. Soil EC in
northwestern and central side were higher due to fertilization and highly salt-accumulated patchy. Based on
semi-variogram parameters, the nugget-to-sill ratio for soil pH and EC were 35.2 and 67.2 respectively. The
existence of highly salt-accumulated area with higher pH significantly affected measurement uncertainty and
short-scale variability, which caused sampled values to be quite dissimilar. Based on spatial dependence, soil
pH had somewhat moderate-strong spatial dependence and EC exhibited moderate-weak spatial dependence.
It is suggested that soil pH was affected by structural factors(parent material), while soil EC was affected by
a combination of structural(parent materials, groundwater table) and external factors(fertilization, cropping).
Lag distance for soil pH and EC were 578 and 830m, which confirmed the 200 m of sampling spacing in this
study was reasonable. It was inferred that the transition phase to native to arable land has been going on and
intensive cropping could accelerate the soil development for safe and sustainable agriculture in reclaimed land.

Keywords: X|5-%4| 8}, ordinary kriging, A7+, pH, EC
Comrespondence: suhnlee(@korea.kr (063-238-5316)

Table. The spatial variation parameter of soil pH and EC in Saemangeum reclaime land

. . Nugget Partial Sill Sill Range Co/(Co+Cy)
Model
soil attributes C, C, CoC m) %) ode
pH 0.12 022 0.33 578 352 Martem
EC 3.10 1.52 4.62 930 67.3 Linear
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Mitigative Role of Auxin Against Oxidative Stress in
Rice (Oryza Sativa L.) Seedlings
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Rice is the most important staple food in the world, with ~50% of the world’s population depending on it as
their main source of caloric intake. To meet a growing global food demand, rice yields need to increase by
~28% in the next three decades. However, the frequency and intensity of various environmental conditions
triggered oxidative stress are predicted to increase due to global climate change, threatening the sustainability
of crop production in many countries, including China, India, the United States, Thailand, and others.
Interestingly, Plant growth hormones are reported to undergo synergistic and antagonistic interaction with
reactive oxygen species (ROS) and redox signalling to protect the plants from environmental stress conditions.
Therefore, in this study, we artificially induced the oxidative stress on the rice seedlings in the growth chamber-
controlled conditions to enhance the understanding on physiological, biochemical, and molecular effect, using
toxic chemical hydroxyurea (HU) that are known to induce DNA damage. Furthermore, we also investigated
the protective role of auxin (indole-3-acetic acid; IAA) in mitigating HU-induced toxicity in rice seedlings.
The results outcome demonstrated that IAA application improved the growth of the seedlings and biomass
production by maintaining photosynthesis metabolism under HU stress. This was associated with reduced
H;0; and malondialdehyde (MDA) contents and improved antioxidant enzyme [superoxide dismutase (SOD),
ascorbate peroxidase (APX), catalase (CAT), and peroxidase (POD)] activity that was affected under HU
stress. Furthermore, IAA application potentially alleviated the HU stress-induced DNA damage and upregu-
lated the RNR, transcription factor 2 (E;F,), cyclin-dependent kinase (CDK), and cyclin (CYC) genes that are
vital for DNA replication and cell division. Collectively, this study provides the physiological and molecular
evidence of mitigating effect of TAA against HU-induced phytotoxicity by activating the plant antioxidant
defense mechanism.

Keywords: Indole-3-acetic acid, hydroxyurea, reactive oxygen species, malondialdehyde, peroxidase
Correspondence: vimalrajk25@gmail.com
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Correlations of Plant Growth, Sugar Content, and Phosphorus
Concentration in Strawberries Treated with Chlorella fusca CHKO0059
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Characteristics of Soil Organic Matter Pool and Microbial Community in
Paddy Soils with Long-Term Application of Barley and Hairy Vetch as
Green Manure Crops
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Fe|Uere) e At Al 4 W7 B e Shehul R A, A8 S A 0e B2 s,
B4, R B DA A5 Eel ik 1 o) A5 ick. olelg B =S A
57) 91 Weto 2 2o A B Lol el A=\ 3 glem, o 5 BT el wopul S

9 A ST A AbZE ol M E I Gt 1 A= 10 97 5F FASHE (HE] E glo]eH| )<
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P,05), Fo]2 159 (CEC) H weHy oFol2 (Ex. K, Ca, Mg)& S48t o, =R of v & o312
Next Generation Sequencing - o|-83f 241514 th IE3F SOM-2 471 2] JAF27] (>2 mm, 2 mm-250 um,
25053 jm, <53 pm) 2 HLE5 F GBI AT, o 2ol Th T, i EOF 2 SOM ReRE BOVI00 >
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Beutenbergiaceae, Acetobacteraceae, Desulfobacteraceae, Sutterellaceae 0] ThE X 2] 4L Hu} A s] @o)
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Nitrate Enhances the Secondary Growth of Storage Roots in
Panax ginseng

Hojin Ryu*

Fol*

Department of Biology, Chungbuk National University, Cheongju 28644, Republic of Korea
FEdsla Adssis At

Nitrogen (N) is an essential macronutrient for plant growth and development. To support agricultural
production and enhance crop yield, two major N sources, nitrate and ammonium, are applied as fertilizers to
the soil. Although many studies have been conducted on N uptake and signal transduction, the molecular
genetic mechanisms of Nmediated physiological roles, such as the secondary growth of storage roots, remain
largely unknown. Here, we report the positive effects of nitrate on storage root secondary growth in Panax
ginseng. Exogenous nitrate supply to ginseng seedlings significantly increased the root secondary growth.
Histological analysis indicated that the enhancement of root secondary growth could be attributed to the
increase in cambium stem cell activity and the subsequent differentiation of cambium-derived storage paren-
chymal cells. RNA-seq and gene set enrichment analysis (GSEA) revealed that the formation of a transcrip-
tional network comprising auxin, brassinosteroid (BR)-, ethylene-, and jasmonic acid (JA)-related genes
mainly contributed to the secondary growth of ginseng storage roots. In addition, increased proliferation of
cambium stem cells by a N-rich source inhibited the accumulation of starch granules in storage parenchymal
cells. Thus, through the integration of bioinformatic and histological tissue analyses, we demonstrate that
nitrate assimilation and signaling pathways are integrated into key biological processes that promote the
secondary growth of P. ginseng storage roots.

Keywords: Nitrate, Panax ginseng, Storage root, Secondary growth
Comrespondence: hjryu96(@chungbuk.ac.kr (043-261-2293)
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Changes in Chemical Properties of Orchard Soils in
Jeonnam Province between 2002 and 2022
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7 2](6.0-7.0) 0|5} H]E-0] 42.7%, 54.7%= - v &S AX| 61 21, 20109 o] & RS A A S
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7V = e Ve it w3k ool 9] AP MRS vl 82 AT ER T ST A A S A
Sl AopH| B2 STt A R A EF AE] A EFE A S 50l v B AR S Aot A 2
a3t 7102 gbEr)

FA}: ), Shoby, BYFTE
272 AA: hikim99@korea kr (061-330-2502)

Table 1. 7% & I o FsHg ¥5%(2002~2022)

Yo pH EC oM Av.P0s5 Ex. Cations (cmol, kg

- (1:5) (dSm™) (gkgh) (mg kg!) K Ca Mg
2002 6.2 0.93 33 602 1.56 6.27 2.29
2006 5.9 0.60 32 599 1.45 6.29 2.22
2010 6.2 0.54 37 573 1.10 7.65 2.04
2014 6.1 0.79 38 747 1.07 7.66 2.22
2018 6.5 0.74 32 832 1.43 8.69 2.62
2022 6.3 0.73 33 750 1.29 9.22 2.46

A 6-7 =<2.0 20-30 300-550 0.5-0.8 5.0-6.0 1.5-2.0
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& dElet EY sietd ot

Soil Chemical Properties and Soil Nutrient Management of
Curcuma longa L.

ARA, AL, olael, BR, Helg, o4, oo
Hyeonji Kim*, Sungwoo Kim, Soyeon Lee, Kyungjin Kwak, Ducksoo Choi, ]mwoo Lee, and Yejm Lee'
Held =7, 1l-—_zx A& 2 =35k

Jeollanam-do Agricultural Research & Extension Services, Naju 58228, Korea

'National Institute of Agricultural Science, RDA, Wanju 55365, Republic of Korea

E
>.,

A S5 THAA 2B A B2 22 A X oA Al E I gl 2 A ggo
Z}%OH o3t oFEythe] 7] 4r0] R E| AL QXN oA ZHEo) vl A H) AT
Xﬂ A o2 B RARE7| =l whet sfetH] RS ARE-alfof shut At A AjeiatEql
ﬂ1i4ﬂﬂmﬂ2“ﬂﬂﬂﬁ&4W&Hﬂﬂﬂi%ﬁﬂmﬂféx
HH%AA%HAaNm sterstr] 91ste] B of GRS
& ZABHATHGTA ). 748 A7 ¥l 2 AR-A B 2 Al A ) 241717 2] 86%f 1
8 ﬁa%%%n%%%l%%gwiﬂﬁwﬂﬂﬂMEh@%ﬂ@%azﬂﬁaﬁo
kg 1025 A-8-0F1Th 3R AR Al s7he] Bt v BARS2 10 2 18kg, 24T 13.2ke, @
6.5kg® LALE|Glch B E}@Mé AT pHI= B2 5.9, §715-2 24 gkg 0] 2™ FA UK 628 mg

2wl
SFA O]
Bt B I

ke' 2 thd =2 AS YeRiTh ln7}94 H] gx}&aﬁq & o of Hkekul o] AbuhyhA ZAFA T} B ok 7
AV 2 A Shegat 2 A Al 82 EoF 8§ QAL sk} QIAL Al 88k EofF wdkA Zhe] Skl Zhe) Al S
v | WA S UEb SiTh 2ARR S 9] b8} Al 5 A g 2APE I A Al EA= 10aE E4 7.3
kg, Q14F1.4kg, 22 29. 3kg O] 1L, A 3P 172 A 4 6.8 kg, ¢14F4.0 kg, 2] 29.5 kg S E5514ith &
7ol u] EARE ) 78 S W] B AFR o] Ba s Sabo] 71 ATE welr.

FAo: A, B9 3l5HA, HI AR A E

FATFA A hikim99@korea kr (061-330-2502)
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Aldchot S7IxHEHA] F71& HIE AlH[HHHo| wE EQSist U +2HEY

Soil Chemistry and Quantity Characteristics according to Organic Fertilizer
Application Method during Organic Green Onions Cultivation in
Plastic House

AASx AAA, oladl, FAA, HH4, ol1S

Sungwoo Kim*, Hyeonji Kim, Soyeon Lee, Kyungjin Kwak, Ducksoo Choi, and Jinwoo Lee
Aepd=sd7lsd

Jeollanam-do Agricultural Reasearch & Extension Services, Naju 58228, Korea

20219 712 WA Q1F WAL 75%ha, 54X F A2 WA 5220161 o] 0.1% A
B 4.9%2 2317 54Ol thg Tl ol e Wk 5l B el x) et gl Aol o] A
202218 4%} 7] 213 1S WAL 38 HhaR 0] ¥17} 63% 5 A1 X311, o} & A 0] A
B TA L 2.7% WS- S Bol girk. 713 o] ok WA o] QA9 Ak A] 7k
2 SIS W AR O] B Thopslol Uk S 4lo) QIR EOF U Wl E ] 7] 40l a1
o W Aol ch ubehd L AT Al et §7) Al A AT 571 W] =) A S st ot
Saateich £/ W R AEpEe A E), §712 H 5 23], 38], 471004 23], 38, 48] M= 2y
wh s Opslal A pHOE 2] O] 4 X )7k 0l Aoz glgl ot A
of1] 3819} 48] M) Lol A A4 chat A8 7]of) A 5K 5= 7
=5 23]9}38] 2A] {27 2tk e7]u], 571940 35, 43] A
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FA: AV v, 714 v =, EFEietd
FATA AFA: ksw9088@korea.kr (061-330-2503)

Table 1. 4712 5] 2 AJul 2] 2] W8 A 497 it 54

24 F5%(kg/10a) 5% (kg/10a) FEE (%)
2020 2021 2022 2020 2021 2022 2020 2021 2022

AeFrd] 2,190 4,668 4804  1,978abc* 4,060ab  4429a 903 87.0 922
7)1 8w 23] 2,003 4314 3357  1816c 3,555bc  3,080b 907 824 917
7188|533 2,000 4,197 3284  1,854bc  3434c  3073b 927 818  93.6

S7]oHu] 28] 2,319 4,406 4333 2,148ab 3,716abc 4,071ab  92.6 843  94.0

S7]9Hu]38] 2,451 4,857 4404  2279a  4,170a 4214a  93.0 859 957

8.7)oNu] 43] - 4912 4335 - 4221a 4,063ab - 859 937
x U 15em o] AL, AEAU IR 9 A 5 4o

y AES/FTE x 100

*Duncan test, P=0.05
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Soil Chemical Properties and Soil Nutrient Management of
Italian Ryegrass

ARA, AL, olael, BR, Helg, o4, oo

Hyeonji Kim*, Sungwoo Kim, Soyeon Lee, Kyungjin Kwak, Ducksoo Choi, ]mwoo Lee, and Yejm Lee'
Hehhesdrled, sEAEY Fusdte

Jeollanam-do Agricultural Research & Extension Services, Naju 58228, Korea

'National Institute of Agricultural Science, RDA, Wanju 55365, Republic of Korea

ogre|oletol Tek it B0 2 F2 A S = SANRABE Saka AR} o} A5 7))
S ASH 0 Soluh T Gl FAolch B N BA] AR u] RAHE7) ol whel shotu] 22 AL
o 5 AHEW R WA A 7| (S U A A o] Ao gk Tefut ojgreletatol Tak

= HEADERE A = o] Qo BEoFa A of o3t HAAE| B2 A Elo] QIX] ot whabA) o gke]Qtat
o|T1etA ol AHA ME“* & floto] ojdeftato] TLatA A Hl 57| v R ARS-ALE, Eo@rﬁw 2=
O FETHH E 5 55 DAIATE ZARR| -2 o] ehato] 1t 8 Au X )] A, A5, S,
7ol 527l A H# ﬂME} ojgtg|Qteto] Tk XHHHiﬂHlik}ﬂ“ﬂlix}ﬁeﬁix}xléu 79%9l|
A B S ARESRIL Q9] o, et AR 2,758 kg 10a” o] itk ojgha|qtato] T1aks AR A v s
7+0] ot H| RARS- TR 102 24 14.6kg, $14F1.7kg, Ze] 5.1kg2 RAFE| QI ojghe|Qtato] Tk AF
AFEF o A A o]s 29kg 102, Z1E521,153kg 102! ¢ om, EoF 315k 2 A A3} pHE B416.2,
% 18235 gkg', FHEARS 267 mg kg o]tk 2AMA| G 9] BoFalelA It Al EA] SR E5EL vl

THA & e 9l uﬂ A AR Al EA] = 10a G Bt 24 20.0 kg, ?14H6.7 kg, ZHe] 41.9 kgE 431t

ZA|o]: o|erEjqtato] 1ek A, B oF BFHA, W] R ALl
ZAF2 AerA: hikim99@korea kr (061-330-2502)
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Changes in Chemical Properties of Upland Soils in Chungbuk Province
A, A9, Qkm, A, A, gnld
Bomin Seo*, Kyewon Park, Hyeonmo Ahn, Juhyoung Kim, and Mijeong Yoon

2REEE749
Chungcheongbukdo Agricultural Research and Extension Services, Cheongju 28130, Korea

FTUSH HESZAAFAE dnt s 2] o] gt B o 3letd - EelA 5 B U878 ANkE 2ARSEe] SA%H
E 7oz o by A, B+ BN, HImARS A, e 5 A g ol EE-E L itk
| OFL 4 13:7] 2 20059 R 8 200211871%] 58]0 AH T E 180X L Ao = <

i‘i
o_>L

= :

20219 R E0F 3814 & ot T pH 6.6, EC 0.76 dSm™ §-7) 8 20 g kg, §-8214F532 mg kg, 2|3+
A1 K 0.81 Cmol” kg Ca7 5 Cmol" kg!, Mg 2.1 Cmol* kg’ 0] ¢t} o] 2 EoFalshA] A AW et v| S
o, pH, EC, #7145, ¥4 K, Mg> A7/ 91l Lo, FaQlih 2194 Ca A /918 203H3ith
ol Wk EOKIEE) ] SF5H WISk OPARS pH= 2005 B E] 20178717 6.1, 6.2, 6.4, 6.55 24 9
gt} 7] Tk 2005 20090l 18 gke' 2 FUakA e, 71 % 82 27 e,
A4 2005 o] A 201392 A A 919 01} 201702 510 mg kg 0. 2 A AW Q15 25190 th A
oFo ]% ]K Mg X{H]—X% oiﬁ;HH%Hoﬂ 01,} ;qg}/ﬂ Caﬁ_x4x4ﬂ4%£qq.il§7ﬂ 1,}1:/}1;}\1-;} BoF
H AR A g Zhego] TrshA| A 75 2hEe] Aol e 7 A Aol st e R
A Sleh. kA, EOFA A o) A7 U ALE-S S AhE 5 olo] g A vheto] R

e 2 et So
&, :(o o,

[e]

FAN: 55, BP0 =
FHFA} AR sbomin24@korea.kr (043-220-5662)

Table 1. Yearly changes of chemical properties of upland soils in Chungbuk Province

Vege Numbers  pH EC OM  Av.P,0s Ex. Cations (Cmol” kg
of spot (1:5) @sm’  (gkg) (mgkg!) K Ca Mg
2021 180 6.6 0.76 20 532 0.81 7.5 2.1
2017 180 6.5 1.11 24 510 0.57 6.5 1.8
2013 180 6.4 0.40 20 452 0.48 6.4 1.5
2009 180 6.2 0.68 18 435 0.55 6.8 1.9
2005 180 6.1 0.49 18 353 0.46 6.8 1.5

Optimal range 6.0~7.0 =2.00 20~30 300~550 0.50~0.80 5.0~6.0 1.5~2.0
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Variation in Bioaccumulation of Chinese Cabbage according to the
Concentration and Frequency of Tetracycline Exposure

Hadjer Chohra, Young-Nam Kim, Mi Sun Cheong', and Yong Bok Lee'
Division of Applied Life Science (BK21), Gyeongsang National University, Jinju, 52828, Korea
Unstitute of Agriculture and Life Science, Gyeongsang National University, Jinju, 52828, Korea

With increase in recycling livestock manure and compost as organic fertilizers, livestock-derived
antibiotics have increasingly accumulated in agricultural soils, so are currently considered as one of persistent
hazardous substances in the soil environment. Growing concerns revolve around their impact on plant growth
and productivity but also about their contribution in human exposure to these toxic substances through crop
consumption. So far, many studies have proved that crops cultivated in soils contaminated with antibiotics
tend to have different uptake and bioaccumulation rate depending on their species and the external conditions.
However, studies about the association between continuous exposure of plants to antibiotic residues in soil and
uptake and bioaccumulation by plants are lacking. This study aimed to investigate the uptake and bioaccumu-
lation of tetracycline in the edible part of cabbage (Brassica campestris L.) and its influence on cabbage
productivity, but also to evaluate the correlation between the concentration of tetracycline in cabbage tissue
and its rate of degradation. We had two kinds of experiments: the first one consists of a weekly tetracycline
spiking in different concentrations (0, 5, 10, 20, and 50 mg L™), for four weeks followed by a month of no
tetracycline input in cabbage-grown soil. In the second experiment, we spiked only one initial tetracycline
dose in different concentrations (0, 5, 10, 20, 50, 100, and 200 mg L'l) then harvested after a month of
cultivation. To minimize other physicochemical parameters affecting the uptake of tetracycline, artificial soil (a
mixture of coco peat and perlite) was used as a substrate. Physiological phenotype pictures were taken weekly,
and fresh weight and leaf number were measured at harvest. Following a Solid-Phase Extraction pretreatment,
the concentration of tetracycline in the plant sample was determined using LC-MS/MS. The phenotype results
showed a clear growth inhibition and concentration-dependent effect of tetracycline on cabbage. Leaf number
and fresh weight (yield) showed a significant difference only at the highest concentrations of both experiments.
We also confirmed that tetracycline bioaccumulation in cabbage plants was dependent on both the soil input
concentration and its frequency. In the 1" experiment, the accumulated concentration of tetracycline appeared
to increase by 20 - 120 ng mg™' during the growth period in all treatments. Meanwhile, in the 2™ experiment
(initial input), the tetracycline concentrations tended to degrade to non-detectable amounts in the plants by 2 -
10 ng mg™" across the treatments. Our findings suggest that a longer exposure of the plant to antibiotics in high
concentrations results in a continuous uptake and bioaccumulation in plant tissue which will increase the risk
for human exposure as well.

Keywords: Brassica campestris L., Tetracycline, Bioaccumulation, Degradation
Comrespondence: yblee@gnu.ac. kr
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Assessment of Fertilization and Nutrient Uptake of Sudangrass

ARG A Y, R, DR, AR, v
Bomin Seo*, Kyewon Park, Hyeonmo Ahn, Juhyoung Kim, Jwakyung Sung, and Mijeong Yoon
FABESY1EY, SR

Chungcheongbukdo Agricultural Research and Extension Services, Cheongju 28130, Korea
'Chungbuk National University, Chengju 28644, Korea

SIEkAL 1A Shtah Ba e A Ropol A A Aehe] A o] PAfstel 1v0) 23] 27}
PP itk AL A% B A elX] GE ol G5, of§l Aol FAbE Rl EiHlo] glck 7he]
RALSAY 507} G BB 59 A AHE HQ828Tha)o] £ HAR WOk oby w5 AHE )%
o YA Gl 25 W RABHE AW ofoie Aol

- naets vbe) v R ALg BB R0 shb S AT, A1) S4B R
ow;rgﬂ%% SRSt 24 Q9 Al e (9 0.2 Aol 35 8, 35, WAHE49%
7hol ol 2ALSHGIh 57} b S HE ]2 of S RO, B o AR sk ¥

o H| AR HA-¢l *Fj‘ﬂ 13.6-13.5-17.7 kg/10a0] $iTh. SGhLeb2 A j x| &) B oF SFeHd it H+f
shek2 pH 6.6, EC 0.60 dS m™ 8-7] % 33 g kg, 38 214665 mg kg, ]34 K 1.40 Cmol* kg, Ca 8.0
Cmol" kg, Mg 2.7 Cmol kg o]g} 0., W4 SFET4a-0 A4 15.2kg/10a, 214F 7.1 ke/10a, ZHe] 38.6
ke/l0a o)1 h. T3k, Eof QR gaka A e Faaulel AR AR 23§71, $EAL, A5y 2
O G1540] 5 24:5 401 10k G010l 37130 AFE UEek W2, 1ok 5 vls g
ok =OF B4, PB4 50l ASE W4910] 2 AT ol ALE T 7158 Aol o] B Bl vl
AR A2 W P ol § S FHFTA gl

Zf‘?‘i_:lz‘X} ﬁi%*]. sb0m1n24@korea.kr (043-220-5662)
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Fig. 1. Relationship between nutrient uptake amount of sudangrass and soil nutrient content.
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Effect of Nitrogen Split Application Method on Rice Growth

ARA 994, 495, A4 205, o9Y, AT
Hyojin Kim*, Yeongseok Yu, Youngho Kang, Yuna Choi, Dacho Cho, Deokryeol Lee, and Ju Kim
AEEFE7Isd

Jeollabuk-do Agricultural Research and Extension Services, lksan, 54591, Korea

A vo] 29 Y H A 2 SOl HTH LR JEFe A, AaF P2 S 4
27| I DA Y B et WA SO B prfo gras v, vl e o] F3lsHA fraE L A
Aol FelsiAl S71ste] vl ol Asheh < g 7oAl 71HE ol = Al £ 8vE A
grolal gl o2l P e E el ke & Fad o2 Sl Wb oA E Alv|Re] ghe - et
Aol Axth 20201 54 v s 72 e 3l A S I = FAIshE A o] A A Ik 2 gk
o A AR 7HA AL Q1o Al P A o] H FF LR A 1 F5 U As e WAl
3 FAH FFoIth AFFT A A A A e A8l SR AR A4S A7 s
gt A-+7F et Aot ubhA] 2 At M= AA AR Aol 7h ¥ A Bl I o] vl A= G
& AP e e st a2l A Okgs 7| H]-E UH]- S 240507 pEl- 5 15
7% 7 BH & 2 50:20:0:30% 2 F A T1S 22 8hof 742 ohglet. LA Hl&o b2 W 571 A

o %

Aol A TS T4 A2 7 1A QUL S-S T2, TS A 2] 77} 71 50T, 3 44 T1, T4 4
7L 71 h 2 8F S YT Aol 8 Hol A ghetort, ERASLTIN YT 4 £1 T3 4
T7H 71 SOk, uhebA) o] 41718 A)7] B R A u o whet BA IV} LG AL 2 g,

FA0L: H, BA MR, ¥ A, B, o]k E
272} AgA: khj0819@koreakr (010-9153-4356)

Table 1. Changes in rice growth and lodging according to the nitrogen application ratio

A %) 2Aem)  AEm)  Sdem)  #EF@  =RAS
50-20-30- O(T1) 89.5b* 20.3bc 16.3a 1047a 174a
50-20- 0-30(T2) 87.8bc 21.9a 14.1b 1131a 161ab
50-20-10-20(T3) 85.0c 20.4bc 14.2b 1191a 136d
40-30-30- 0(T4) 92.3a 19.5¢ 16.6a 1109a 160b
40-30- 0-30(T5) 87.4bc 21.7a 15.2ab 12022 154be
40-30-10-20(T6) 88.9b 20.6b 15.6ab 1088a 150bc
24 B E(T7) 79.4d 20.4bc 11.6¢ 1114a 144d

*Duncan’s test, p<0.05
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Analysis of the Effect of Improving the Soil Environment of
Reclaimed Land during Zea mays L. Cultivation Using
Granular Livestock Manure Compost

s, mEed, 1, dnld, Al

Na-Young Park*, Do-Young Ko!, Hyo-JTin Kim, Mi-Jeong Uhm, and Min-Sil Ahn

AR E Y749 SUURT, HABESU7 S AU

Agricultural Environment Division, Jeollabuk-do Agricultural Research and Extension Services, lksan, Korea
'Seed Center, Jeollabuk-do Agricultural Research and Extension Services, Iksan, Korea

=57 T, %‘—%pH, ‘%‘% & 502 AR A HIE WA AR Hejgho R
CERHPA R 7L A3 G AR o] - AR W A §

A2 7hEE b v E A O] E%% A ‘%ﬂii 7¥ 1 O] ThZH4 ghg-o] T @ s} o] of 2018 E 2022 7t
= %ﬂ%ﬂi% A A 32 ol A 7FE AT E[H] (GLMC)
£ ATE T 27 297 Bl U 27 5XEE fste] 7SR UAEEE 0(A), 3(B),
5(C), T6/10a(D) WA T H el 5 AVLE AHEE T AARE Aok obo] ATt 11 F 33X
AR QRS A, 05, 10,150100 WA S-S e A2l F 2548 A S} g 12
BoF WslE ZAFEl9th 1WXH2018) A8 A EOLL— pH 7.7, EC 0.17 dS m’, $-7] 5 12 g kg, S-& QIAF
(Avail. P,05) 20 mg kg, E AJ(Soil texture)-2 92 A& (Loamy sand)©] ¢} th. 7¥%%?j%ﬂ H] =3 A Y
o] T2 213 2H2019)= pH 7.5~8.2, EC 0.07~0.51 dS m™, $-7] % 8.2~20.9 g kg, S-& 1Al 11~658 mg
kg 2 QATE ] A 2] g v TA = S718H% ok 3AAN2020) 5 R H A7) S A48T 49 5E/10a
of| A x| Te] T 0.5~1.0%/10a & 2] 70| A pH 7.8~7.9, EC 0.36~0.38 dSm’', 3-7] & 19.5~25.8 g kg, -7 2l
AL 478~489 mg kg 9] 0.1, Lngs 22Tk 148.9~217.9 kg/10a 0] It} 4 X(2021)% 58/10a | 4 X] T
3 1.5%/10a A& Lol A pH 7.5, EC 031 dSm™, &-7] & 13 gkg!, S-H 214485 mgkg' ¢l o1, L4=4= 4=uf
2 650 kg/10a ©]3it}.
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FA): 1A 4, /5L, S5, £ SFaby
Z 72} A A): nypark87@korea.kr (063-290-6193)

Table 1. Corn yield and soil characteristics according to continuous use of granular livestock manure compost

pH EC OM  Avail. P,0s Ex. Cation(cmol, kg) Yield
Treatments
(1:5) (dS/m) (ghkg) (mgkg) K Ca Mg Na (kg/10a)
after 2 years 8.0 0.33 18 475 1.13 284 220 1.21
GLMC GLMC 0t/10a 7.7 0.21 7 357 074 383 181 032 350
st/10 after4 GLMCO0.5t/10a 7.6 0.21 8 353 074 372 1.79 0.30 739
4 years GLMC1.0t/10a 7.5 0.23 12 398 074 440 191 031 670
GLMC 1.5¢/10a 7.5 0.31 13 485 081 465 190 031 650
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Changes of the Chemical Properties of Upland Soils in
Gyeonggi Province

ARG, =, T84, AR, AT, U4 24, 143

Jae-Won Jeong*, Ahn-Sung Roh, Ok-Jung Ju, Jo-Eun Kim, Ho-Seop Soh,
Jung-soo Park, Chang-Hui Cho, and Seok-Cheol Kim

B71EEd7IEe SEEd

Gyeonggi-do Agricultural Research & Extension Services, Hwaseong, 18388, Korea

871 =Ed7esdol A = e 5o
o) 7| zA = G-Eo A WESF 190
E ]S
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Table 1. Changes of the chemical properties of upland soils in Gyeonggi province

pH EC OM Av. P,0s Ex. Cations (cmol, kg™
Year 15 @) (ke mgke’) K Ca Mg
2021 6.6 0.71 20 615 0.85 6.2 1.9
2017 6.3 0.86 22 651 0.83 6.2 1.7
2013 6.2 0.63 20 663 0.80 55 1.7
2009 6.3 0.76 21 812 0.92 57 1.8
2005 6.2 0.58 20 669 0.75 5.0 1.5
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The Combined Use of Inorganic and Organic Fertilizers on Mitigating
Gaseous Nitrogen Losses and Enhancing Productivity in a Maize Field
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Nitrogen (N) has been considered one of the vital elements to enhance agricultural productivity. However,
excessive use of N fertilizer can deteriorate air quality, increasing ammonia (NH3) and greenhouse gases
(GHGs) emissions from agricultural ecosystems. The combined use of inorganic and organic fertilizers may
improve nutrient holding capacity, which can potentially reduce N losses (NH; and N;O), resulting in high N
use efficiency and crop productivity. This study mainly focused on investigating gaseous N losses, N use
efficiency, soil chemical properties, and crop yield in a maize cultivated field under different N fertilization
strategies with equivalent N application level (158 kg N ha™') including NPK (urea), compost (compost),
NPK+compost (urea and compost) except control (no fertilizer). As compared to the control, seasonal NH;
emissions significantly increased with all fertilizations. In particular, combination of organic and inorganic
fertilizers was effective on reducing N losses including NHj3 volatilizations and N;O emissions, showing ca.
10% and 50%, respectively over sole NPK treatment even though the same amount of N was incorporated in
all treatment except the control. Maize productivity was significantly improved by N fertilizations, but were
highest at NPK treatment, showing no statistical difference with NPK+compost. N use efficiency (NUE) was
highest at NPK treatment (37%) as followed by NPK+compost (28%), compost (11%), respectively. Overall
soil chemical properties were improved by compost added treatments including sole compost and NPK+
compost, mainly enhancing extractable NH,"-N and cation exchangeable capacity in soils. In conclusion, the
combined use of inorganic and organic fertilizers could be a sustainable way to effectively reduce gaseous N
losses and increase productivity and soil quality in maize cultivated soils.

Keywords: Ammonia, Combined application, Gaseous nitrogen, N;O, Nitrogen use efficiency
Comrespondence: sykim(@scnu.ac.kr (061-750-5189)
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Assessment of Heavy Metal Concentrations in the Agricultural Soils near
Industrial Complexes in South Korea in 2021
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Effect of Adding Earthworm Casts and Soldier Fly Casts to Reduce Odor
When Fermenting Livestock Manure Compost
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Although livestock manure compost is suitable for supplying nutrients necessary for crop growth, com-
plaints about odors from livestock manure production facilities and their use are continuously increasing. In
addition, due to the obligatory enforcement of the livestock manure compost maturity test, when livestock
farms apply compost to farmland, only fully matured compost must be applied to farmland. Therefore, in this
study, we tried to select a material that can reduce the odor generated during composting, shorten the ripening
period, and increase the fertilizer effect. A pot experiment was carried out by mixing 10% of worm meal,
wormwood meal, and biocha with livestock meal, using a microbial agent sold for the purpose of reducing
odor as a control. The livestock manure compost used was a mixture of 15% pig manure, 24% cow manure,
and 20% chicken manure, pH 7.7, moisture 57%, organic matter 69%, C/N 11.4, phosphoric acid 1.9%, and
potassium 3.1%. In the case of mixed treatment, except for no treatment, the C/N ratio decreased as fermen-
tation progressed, and it was determined as undercookedness completion in analysis of the level of under-
cooking using the comeback method. As composting progresses, organic matter is oxidized and decomposed
to emit heat and various odorous substances. As a result of investigating the cumulative ammonia gas concent-
ration for each treatment, it was found in the order of untreated>biocha>dungae, etc.>microorganisms>
earthworm. In addition, as a result of analyzing the complex odor, it was found that when earthworm powder
was mixed, the dilution rate from the early stage of ripening to the completion of ripening was the smallest
compared to other treatments. In the future, through microbial analysis of compost according to additive
materials, factor analysis is performed by the types of microorganisms that affect odor and metabolites of
microorganisms to identify the mechanism of odor reduction.

Keywords: livestock manure compost, odor, earthworm cast, soldier fly cast, portable multi-Gas Measurement
Comrespondence: nypark87@korea.kr (063-290-6193)
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Fig. 1. Changes in temperature and ammonia concentration.
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Development of Nutrient Loading Technique Using Japanese Pine to
Accelerate Reforestration in Reclaimed Tideland

| == | ==

ZHIX| =5t SIS YIS SiS BES 018 VEUH Vi Y

Su-In Lim, Jun-Yeop Lee, Kwang-Hun Shin, and Jin-Hyeob Kwak*
Qael, ol AHE, HHE

o
Jeonbuk National University, Jeonju, 54896, Korea
At Aol A4 3ot

Land area of reclaimed tidelands (RTLs) in South Korea is about 1,100 km® and RTLs account for 11.7%
of the total cropland area. RTLs were traditionally used for rice paddy; however, as rice consumption is
decreasing, many efforts are being made to use RTLs constructed recently to upland cropland or ecological
forest. However, due to the low soil organic matter and nutrient contents and high soil salinity, RTL soils are
not suitable for upland crop cultivation or tree growth. Nutrient loading technique is enriching nutrient content
in saplings during nursery phase, and when saplings are transplanted in poor soil conditions, they can adopt
and survive better than normal fertigated saplings. This study was conducted to test 1) if nutrient loading
technique is applicable for common tree species in South Korea, 2) if nutrient loaded saplings survive better
than normal saplings in recently constructed RTL, and 3) if weed growth interfere growth of nutrient loaded
saplings. 1-year old Japanese black pine (Pinus thunbergii) saplings were grown in a greenhouse from June to
September in 2020 with three nutrient loading models; conventional (constant fertilizer dose), exponential
(increasing fertilizer dose as exponential curve), and modified exponential. Sapling height was measured every
month and dry matter and carbon (C) and nitrogen (N) concentrations of root, stem and needle were analyzed
at the end of September. Sapling height was not different among nutrient loading models but N concentration
of each part in exponential and modified exponential models was higher than that in conventional model,
implying nutrient loading on Japanese black pine was successful. Saplings of conventional model and modified
exponential model were transplanted in Saemangeum RTL in April, 2021, and sapling root collar diameter
(RCD) and height were measured in April, July, and October. Sapling RCD and height were significantly
higher in modified nutrient model than in conventional model regardless of weed control. For modified
exponential model, sapling RCD and height were not affected by weed control. However, for conventional
model, sapling height was not affected by weed control but RCD was significantly increased by weed control
resulting in greater dry matter in weed-controlled plots. Results from this study imply that nutrient loaded
saplings (modified exponential model) were adopted better in nutrient poor RTL soil and competitive in
nutrient uptake in weed rich condition. Cultivating saplings with nutrient loading model in a nursery will
reduce cost for fertilization and weed control after transplanting in low fertile soils.

Keywords: o234, 7h4 2], &4, 84
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Comparison of Greenhouse Gas Reduction Effects according to
Rice Hull Biochar during Cultivation of Chinese Cabbage in
Green House and Field Soil
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Water Quality during Dry and Flood Season in
Agricultural Watershed, Imsil
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Water quality during dry and flood season in agricultural watershed, Imsil

Season pH EC T-N T-P TOC SS
(1:5) (dsm™) (mgL™) (mgL™) (mgL™) (mgL™)
Dry' 7.9 0.27 23 0.39 431 18.0
Flood" 73 0.13 4.1 133 13.20 120.0

TAverage value of water quality during dry season, n=5
*Single event of rainfall at 24 Jun., rainfall = 89mm
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Tractor for Multipurpose Utilization in Paddy Fields
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Fig. 1. Proportion of organic farming in North Korea.
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Plant Growth Promeoting Potential of Antagonistic Bacterium,
Bacillus subtilis PE7 for Growth of Tomato

Seong Fun Han* and Chaw Ei Htwe Maung

3+A]-2* Chaw Ei Htwe Maung

Department of Agricultural and Biological Chemistry, Environmentally-Friendly Agricultural Research Center,
College of Agricultural and Life Sciences, Chonnam National University, Gwangju, Republic of Korea
Adticha FdYE st Faketat Aedsdd-AlE

Bacillus species are well recognized as effective agents for their ability to assist plant health under biotic
and abiotic stress conditions. Their dual performance on suppression of different phytopathogens via
production of diverse antimicrobial compounds and plant growth promotion via action of growth regulating
phytohormones is impressive in crop production. Recently, application of these Bacillus species has been
attracted as an eco-friendly approach to reduce excessive use of agrochemicals. In the present study, the
antagonistic bacterium was isolated from two-year-old kimchi and identified as Bacillus subtilis PE7 by 16S
rRNA gene sequence analysis. Dual culture assay revealed that strain PE7 was a strong antagonist against six
different fungal pathogens. B. subtilis PE7 released various extracellular enzymes such as chitinase, glucanase,
lipase and protease. The in vitro screening assays indicated that B. subtilis PE7 had the ability to produce
siderophores, indole-3-acetic acid (IAA), exopolysaccharides and ammonia as well as to solubilize insoluble
phosphate and zinc. Under in vivo conditions, treatment with B. subtilis PE7 culture significantly promoted
tomato growth in terms of fresh and dry weights of shoot and root when compared to the fertilizer treatment.
Our results reveal that B. subtilis PE7 having multiple plant growth promoting properties could be used as an
eco-friendly fertilizer for growth enhancement of tomato.

Keywords: Bacillus subtilis, plant growth promotion, eco-friendly fertilizer, antagonistic activity, tomato
Comrespondence: tjddms1160@naver.com (062-530-0414)
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Fig. Effect of plant growth promoting bacteria, B. subtilis PE7 on tomato growth.
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Bacillus velezensis CE 100, an Effective Representative for Control of
Gray Mold Causal Agent, Botrytis cinerea

Seog Geun Lee*, Kwan Woo Lee, Seong Fun Han, and Kil Yong Kim
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Department of Agricultural and Biological Chemistry, College of Agricultural and Life Sciences,
Chonnam National University, Gwangju, Republic of Korea
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Gray mold caused by Botrytis cinerea is a serious pre- and post-harvest disease in several kinds of plant
species including vegetables, fruit and berry crops. Recently, frequent applications of fungicide for suppression
of gray mold become limited due to the undesirable effects on the environment and emergence of fungicide-
resistant strains. Therefore, using biocontrol agent along with its active metabolites could be one of the
promising alternatives for control of this fungal pathogen. In our study, the inhibition rate of 47.78% by dual
culture method indicates that strain CE 100 is a strong biocontrol agent against B. cinerea. The volatile organic
compounds (VOCs) of strain CE 100 seriously affected mycelial growth of B. cinerea resulting in higher
inhibition rate of 84.74%. Moreover, twisted and abnormal morphologies of VOCs-exposed hyphae were
observed under light microscopy. The combined treatment of strain CE 100 metabolites with half of the
recommended concentration of fungicide, insecticide or sulfur solution caused not only more reduction in
colony size of B. cinerea but also loss of regular mycelial and hyphal formation when compared to each
individual treatment. The supplementation of fungicide in inoculation of strain CE 100 showed no impact on
survival of strain CE 100; however, insecticide or sulfur solution affected a slight reduction in survival rate of
strain CE 100. Therefore, the combined application of strain CE 100 with reduced concentration of fungicide
could be used as an effective management for control of gray mold in production of fruit and berry crops.

Keywords: Bacillus velezensis, gray mold, B. cinerea, inhibition, biocontrol
Comrespondence: Iskbum6798@naver.com (010-3699-0278)

izensis- fondeol”~ 5. velezénsisCE 100
Fig. 1. Antagonistic activity of B. velezensis CE 100 against B. cinerea by dual culture method (a) and antifungal

activity of volatile organic compounds produced by B. velezensis CE 100 against B. cinerea (b).

- 199 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

Field Evaluation of Bacillus velezensis CE 100 on Growth Improvement
of Black Raspberry (Rubus coreanus)

Kwan Woo Lee'* and Yeon Soo Han®
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'Department of Agricultural and Biological Chemistry and “Department of Applied Biology,

College of Agricultural and Life Science, Chonnam National University, Gwangju, Republic of Korea
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Korean black raspberry (Rubus coreanus) is well known for its nutritional content including sugars,
vitamins, organic acids as well as different antioxidants including anthocyanins, flavonoids, and phenolic
compounds. It can be consumed as fresh fruits and different processed foods such as wine, juice, jam, and
dried powder. Due to its antioxidant, anticancer and antimicrobial properties, black raspberry has been used
for medical and cosmetic purposes. Our study demonstrates effect of B. velezensis CE 100 on growth of black
raspberry and improvement of antioxidative compounds in the fruits. The experiment was conducted with six
different raspberry farms for B. velezensis CE 100 treatment and another three different farms for control.
Although no significant improvement in fruit size, width and weight was observed between control and strain
CE 100 treatment, total contents of flavonoids and polyphenols of strain CE 100-treated fruits were higher
than those of control groups. Moreover, DPPH radial scavenging activity was significantly higher in fruits
of strain CE 100 treatment of five farms than those of control treatment. Based on the results of our study,
inoculation of B. velezensis CE 100 to raspberry plants enhanced the fruit quality of raspberry and strain CE
100 could be used as microbial fertilizer for growth improvement of raspberry plants.

Keywords: Bacillus velezensis, black raspberry, growth improvement, antioxidative compounds, biofertilizer
Comrespondence: gv0816(@naver.com (062-530-0414)

‘” Table. Effect of B. velezensis CE 100 on the fruit size

00

of black raspberry compared to the control

80
© Length(mm)  Width(mm) Weight(g)
o CE100 (A) 15.240.25 17.8£0.15 2.76+0.08

Total polyphenol contents(mg/g)

CE100 (B) 14.3+£0.27 17.0+0.25 2.34+0.11
CE100 (C) 13.1+0.56 16.8+0.5 2.23+0.03
CE100 (D) 13.0+£0.26 16.3+0.57 2.08+0.05

CE100(A) CE100(B) CE100(C) CE100(D) CE100(E) CE100[F] Control(G) Control(H) Controlll)

Fig. Effect of B. velezensis CE 100 on polyphenols CE100 (E) 13.6£0.15 16.4+0.26 2.14+0.06
content in fruits of Rubus coreanus compared to CE100 (F) 14.3£0.32 16.9+0.24 2.3+0.07
the control. Control (G)  13.4+0.22 16.0+0.44 2.07£0.09
Control (H) ~ 14.2+0.53 16.8£0.43 2.26+0.02
Control (T) 12.7+0.4 15.7+0.59 1.94+0.12
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Heavy Metals Pollution of Agricultural Soils near Industrial Complexes in
the Jeon-Nam Regions, Korea

Sorakon Suwanmanon and Ki In Kim*
Department of Horticultural Science, Mokpo National University, Muan, 58554, Korea

Food safety of agricultural environmental and its product qualities is the first priority for global agricultural
and South Korea. Monitoring heavy metal concentrations in agricultural field near industrial area is very
important due to the safety of agricultural products qualities. The aim of this study is to assess the heavy metal
concentrations and pollution index (PI) in agricultural soils close to industrial complexes. Fifteen industrial
complexes in 15 counties in Jeon-Nam Province were selected (Yeongam, Muan, Yeonggwang, Hampyeong,
Gangjin, Wando, Haenam, Jindo, Jangseong, Damyang, Boseong, Goheung, Hwasun, Gokseong, and Gurye).
Two depths of soils (0-15 and 15-30 cm) were collected in spring of 2020 before planting. The distribution of
7 heavy metals were analyzed, including arsenic(As), cadmium(Cd), chromium(Cr), copper(Cu), nickel(Ni),
lead(Pb), and zinc(Zn) within 500 meter and 1000 meter radius at each industrial complexes boundaries.
Heavy metal concentrations in soils ranged from 1.7 to 8.6 mg kg™ for As, from 0.3 to 0.9 mg kg™ for Cd, from
13.3 to 67.8 mg kg for Cr, from 7.0 to 28.1 mg kg™ for Ni, from 7.0 to 31.8 mg kg™ for Pb, from 0.00 to 0.02
mg kg for Hg, from 62.6 to 143.9 mg kg™ for Zn. Heavy metal concentrations in soils were not higher than
the levels of Soil Contamination Warning Standard (SCWS). Pollution index (PI) and Pollution load index
(PLI) values of all seven heavy metals including As, Cd, Cu, Ni, Pb, and Zn ranged from 0.1 to 0.7 for Pl and
from 0.14 to 0.30. Both values were less than 1. Therefore, these soils are classified uncontaminated for PI and
unpolluted for PLI Overall, all soil samples did not exceed the level limits of Soil Environment Conservation
Law (SECL).

Keywords: Agricultural field, Heavy metal, Soil Contamination warning standard, pollution index, pollution
load index
Comrespondence: rollingkim@mokpo.ac.kr (061-450-2373)
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Relation of Precipitation and Accumulated Temperature with Water
Quality of Agricultural Stream in Gyeongsangbuk-do Province
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Hyo-Hoon Nam*, Yeon-Gyu Jung, Chang-Seok Huh, Seok-Heen Park, and Min-Kyoung Kim'
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Division of Agricultural Environment Research, Gyeongsangbuk-do Agricultural Research and
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Table 1. Correlation coefficients among climate factors and water qualities in 22 agricultural streams in Gyeong-
sangbuk-do province during 2003 - 2022

Climate factor ~ Period pH DO TP SS EC TN NHN ¥ K Mg Na° CODy
April 000  0.15% 002 =006 001 022% 008 -003 -008 004 -007 001
Precipitation  July 001 011 -009 -009 012 0.17% -006 -006 -007 -009 -0.11 -0.15*
October 022 0,19%* -021%% 006 -0.13* 022%% -020%* 000 000 -002 000 -0.03
April  0.17%  0.16* 008 -005 010 -0.14* 004 010 009 020*% 0.14% 019
July  0.I3*% 027% 003 002 020%% 000 -0.01 0.16* 025 006 033** 007
October  -0.13* -0.01 -0.04 -0.01 005 002 001 0.14¥ 008 021*F 008 002

Accumulated
temperature
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Development of Biodegradable Polymer Coating Urea for
Mitigation of Agro-Environmental Impacts

This experiment was conducted to quantify the releasing amounts of T-N and NH4-N from biodegradable
polymer coating urea that has different longevities with slow releasing nitrogen. The treatments were 3 different
slow releasing types; NUBO 30; 30 days of slow releasing nitrogen, NUBO 60; 60 days of slow leasing N and
Non-degradable coating urea (NUBONB). Urea coated with different biodegradable polymer solution (3%)
with chloroform. Urea coated with biodegradable polymer using fluid bed coating machine, and precipitation
periods were 22 days. This batch experiment was performed using glass column under redux state. Releasing
amount of T-N was decreased at 6 days after precipitation periods in the NUBONB, but it was released relative
consistent in the NUBO 30 through the experimental period. The result indicated that the highest cumulated
T-N was 528.7 mg in the NUBONB, but the lowest was 460.3 mg in the NUBO 60. Its NH4-N ranged from
5.03 to 5.59 mg at 22 days after precipitation periods. Therefore, urea a litter hydrolyzed into NH4-N, but most
released N-T in the precipitation water for this experimental period. It needs to further investigate the releasing

DongKeon Lee™, HongSik Na’, Oyen Kewon®, WooJin Jeng’, SeokIn Yun*, and JoungDu Shin'*
oI, UEAL, Wer, HeAl &4
'Bio-Technology of Multidisciplinary Sciences, Co., JBTP R&D Center 204Ho, Wanjusandan 6Ro 224,
Bongdong Up, JeonBuk 55315, Republic of Korea
"Department of Environmental Engergy Engineering, Kyonggi University, Suwon 16227, Korea
*Nousbo Co., Ltd., Suwon 16614, Korea
*Department of Bio-Environmental Chemistry, Wonkwang University, Icksan, Korea
cpstetol o8, (e, A7|vek, Qe

pattern of nitrogen in the longer periods.

s

Keywords: Biodegradable polymer, Coating urea, Precipitation.

Correspondence: jdshin61(@gmail.com
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Distribution of Soil Microorganism Communities in
Uplands of Gyeongbuk Province

QAP RGH, A

Jiwon Kim*, Younghyun Ryu, and Seokhee Park

AEE Y714

Gyeongsangbuk-do Agricultural Research & Extension Services, Daegu, 41404, Korea

EOFUEE EF AN /1 Hal, GUB £F ABVIEA 5 F0 RS Ak B
of 9% 8300 WA N5l hizol =98 Wshe] el 50 {302 D48 4 ek 2 A 2l

VIABE B W CRPAS A AL} A0 W EOR] vIABE R W Bls) w el B X H A 7] 24
S8 @ ST, o V] 10} £ 54, Tk A 4307 1 el b
470310 DNAS 53 F POR ARE2] 971 MG 2415108 AASHATh B8, 53 DNAS 4agstof v]
BEYAFS LA L, VBRI Sre AT o] $10] 2ok Ate] Bt BFH
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A e e, BEoF YA G 28] ESE Haf 26.0pgTPF/g soil/day 2 = % 4f(32.3pg TPF/g soil/day)
Hop ko AaE J o) Aot 744 9] B2 = Proteobacteria(43%), Acidobacteria(21%), Bacteroidetes(14%),
Actinobacteria(11%), Firmicutes(3%) 0 2 el oH, Aot 7-5-2 Ascomycota(64%), Mortierellomycota
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3E 1. Species richness and diversity index of bacteria in upland fields

. . Estimated species richness Diversity index
Region Statistic -
Ace Chao Shannon Invsimpson
Average 5114 4,935 6.7 2343
Gyeongbuk Maximum 7,572 7,402 7.3 404.7
Minimum 2,536 2,375 5.6 6l.4
Average 4,879 4,725 6.5 2113
Nationwide Maximum 7,929 7,402 7.4 583.6
Minimum 1,464 1,487 3.8 11.9
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Building a Data-Model Framework to Link New Farm Database to
Agricultural Modeling

Juhwan Lee* and Juyeon Park

Department of Smart-Agro Industry, Gyeongsang National University

There is a need to extend existing farm databases for current agriculture and continuously update the
databases that can be integrated into soil modeling and agricultural simulation.
However, on-farm and field experimental monitoring are expensive as data sources. Therefore, we aim to
overcome the high cost and time demand of conventional crop/soil analyses and to effectively build a new
database of Korean agriculture based on recent and rapid advances in diffuse reflectance spectroscopy. As the
first step, we offer a framework to develop new mid-infrared spectra and models and use them to predict
chemical and physical ecosystem components, such as texture, soil C and N, pH, etc. The dataset was structured
to develop flexible pedotransfer functions and support monitoring and agricultural simulation. We highlight the
importance of integrating existing monitoring programs and long-term farm experiments into a spectroscopy-
modeling platform. We discuss assessing complex and uncertain agriculture changes in response to climate

and management changes across site and national scales.
Keywords: Infrared spectroscopy, Soil database, Soil modeling, Agricultural simulations, Greenhouse gas

emissions, Climate change
Comrespondence: juhwan.lee@gnu.ac.kr (055-772-3564)
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Quantification Method of Trace Nitrous Oxide Flux from a Rice Paddy
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Effect of Ridge Height on Peanut Growth and Disease Occurrence in
Paddy Field
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Distribution of Soil Microorganisms in Fields in Gangwon Area
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Estimating the Number of Panical Using Drones for
Sorghum Quantity Prediction
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Diagnosis of Soybean Environmental Stress Using Hyperspectral Imaging
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Current Status on Agricultural Water Quality in Gangwon Province
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A Study on the Residual Reduction of Coating Materials in Soil by
Coated Release Fertilizer
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Monitoring of Pesticide Residue on Upland Soil in Chungnam Region

So-Hye Choi*, Su-Dong Kim, Yeo-Uk Yun, Jang-Yong Choi, Jin-Il Lee,

Sam Kang, Hyo-Sub Lee', and Dong-Yeol Lee’

Ao, A%, Fo1%, 2GS, oY, A4, olad, olsd’

Chungcheonnam-do Agricultural Research and Extension Services, Yesan 32418, Korea
"National Institute of Agricultural Sciences, RDA, Wanju, 55365, Korea

“Gyeongnam Oriental Anti-Aging Institute, Sancheong, 52215, Korea
FHEEFH7IEY, o2 A IHY, T E g esd Y

Pesticides are used to increase crop productivity, reduce labor, and improve the quality of agricultural
products while growing crops. However, Pesticides sprayed on agricultural land are absorbed and implemented
in the crops and remain in the crops, which is consumed by humans or animals. Therefore, it is necessary to
research the residual status of pesticides in agricultural land and to manage safety through this.

In this study, upland soil at 67 points in Chungcheongnam-do was collected while crops were growing, and
pesticide residue monitoring was conducted. The soil sample analysis was conducted by the Gyeongnam
Oriental Anti-Aging Institute. It was carried out by applying the QUECHERS EN method, and the dried soil
was wetted and extracted with acetonitrile, filtered, and analyzed by LC-MS/MS. As a result of the analysis, 90
pesticides including abamectin were detected, 30 components such as acephate and bitertanol were detected at
all 67 points, and metaflumizone showed the highest residual amount at 5.895 mg kg™

Keywords: Pesticide residue, Upland Soil, Monitoring
Comrespondence: csh0121@korea kr (041-635-6104)
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Preliminary Germination Test for Patterns of Heavy Metals
Phytoavailability on Brassica rapa (Pak Choi) Seedlings

Namhee Yi, Chaw Su Lwin, Mina Lee, Tachee Baek, and Kwon-Rae Kim
Gyeongsang National University, South Korea

Seed germination tests using petri dishes with heavy metals (HMs) contaminated soils are often used as a
suitable methodology to assess metal phytoavailability to plant species. The purposes of this study were to
evaluate the concentration and dynamics of HMs accumulation in tissues of leafy vegetable (Pak Choi)
according to days of after sowing (DAS) and to select appropriated day for sampling to have better management
for future research. In this study, the experimental soil contaminated with HMs (43 mg/kg of As, 5.35 mg/kg
of Cd, 64.09 mg/kg of Cu, 476.94 mg/kg of Pb and 381.41 mg/kg of Zn) was used. The petri dishes were used
and the seeds were germinated under controlled environmental conditions with soil moisture content (30%),
14/10 h of day/night temperature at 22/18°C), and relative humidity 70/50%, respectively. To assess the accu-
mulation patterns of HMs in plant tissues, the seedlings were successively harvested from 5 to 20 DAS. Three
times of replication were used. As the results, uptake of HM by young seedlings were superior more than old
seedlings. In seedlings, accumulation of As, Cd, Cu, Pb and Zn in plant tissues induced an exponential increase
from 5 DAS and reached their maximum point at 8 DAS, after that metals accumulation gradually declined
and to the point where the content reached a stable phase at 12 DAS. After 12 DAS, the accumulation patterns
of all metals in plant tissues induced fluctuations. Therefore, 12 DAS should be an appropriate day to get
sampling for future research in order to assess the phytoavailability of HMs in metal-contaminated soils.

Keywords: heavy metals phytoavailability, accumulation patterns, seed germination, day after sowing (DAS)
Correspondence: kimkr419@gnu.ac.kr
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Evaluation of Sorption Efficiency of Dolomite, Raw Gypsum, and
Bone Meal for Pb Stabilization

Chaw Su Lwin, Mina Lee, Namhee Yi, Tachee Baek, and Kwon-Rae Kim
Gyeongsang National University, South Korea

The application of soil amendments such as organic and inorganic materials have been used as an alter-
native for remediation of Pb-contaminated soils. For proper management of soil amendments application to
contaminated soils, the nature of Pb adsorption processes needs to know. In this study, a series of batch
experiments were carried out with soil amendments [dolomite (pH= 6.8), raw gypsum (RG) (pH=2.4) and
bone meal (BM) (pH= 6.93)] for Pb adsorption studies. Experimental data such as the difference between the
former and the latter concentration of Pb were used to plot sorption isotherms; Langmuir and Freundlich.
Freundlich adsorption isotherms fitted reasonably well and were found to be more suitable than Langmuir
isotherm for all soil amendments. The values of correlation coefficient ranged from 0.70 to 0.86. Best adsorbent
for Pb sorption from soil amendments were RG and then followed by BM and dolomite. The maximum
adsorption percentages of Pb reached more than 99% in RG, 94% in BM and 42% in dolomite, respectively.
In addition, sorption efficiency of BM and dolomite decreased as Pb concentration increased, but the sorption
efficiency of RG increased as the concentration of Pb increased. Therefore, this study provides that Pb-conta-
minated soils can be stabilized by raw gypsum.

Keywords: soil amendments, dolomite, raw gypsum, bone metals, Pb stabilization
Correspondence: kimkr419@gnu.ac.kr
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The Effect of Vermiculites and Compost on Arbuscular Mycorrhizae
Spore Multiplication and Plant Growth

A-Rin Kim'#*, Sang-Eun Lee’, Adegoke Toluwase Oreoluwa’, and Hyun-Hwoi Ku"’

Zot*, o]ARS, Adegoke Toluwase Oreoluwa, -3 3]

'School of Applied Science in Natural Resources & Environment, Hankyong National University,
Anseong 17579, Korea

*Climate Change Research Center, Hankyong National University, Anseong 17579, Korea
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Myecorrhizae are biotrophic fungi that live in plant roots and form symbiotic associations with most of the
families of land plants, thus assisting plant nutrient and water uptake. They are classified into ectomycorrhizal
and endomycorrhizal. Arbuscular Mycorrhizae (AM) are the most common types of endomycorrhizal that are
widely used as an environment and ecosystem-friendly alternative to conventional agrochemicals for large-
scale application. Owing to its ability to increase the uptake of immobile nutrients such as phosphorous (P),
zinc (Zn), and copper (Cu), and improve plant growth there is a need to optimize the mass production of its
spores using a feasible and cost-effective method. Pot experiment was performed to investigate the effects of
different types of compost and vermiculites on AM spore multiplication and plant growth using the hybrid
Sorghum bicolor (L.) as the host plant. The experiment consisted of two types of compost (Leaf mold and
livestock compost) mixed with vermiculite at three different ratios (4:1(25% compost ratio), 9:1(11% compost
ratio), and 19:1(5% compost ratio). The respective compost and vermiculite were thoroughly mixed followed
by the addition of 3.2g of commercial AM fungi inoculant before planting the Sorghum bicolor (L.) into the
pot. The experiment lasted for four months while plant growth was measured on days 45, 60, 90, and 120. The
wet sieving and sucrose density centrifugation method was employed to extract the AM spores at the end of the
experiment. Our result showed the highest number of spores in pots receiving vermiculite to leaf mold compost
at ratios 19:1 (189), followed by 9:1 (102) and 4: 1(115). Meanwhile, the lowest numbers of spores were
recorded in pots where vermiculite and livestock compost were added giving 4, 3, and 14 atratios 4:1, 9:1, and
19:1 respectively. On the other hand, pots receiving vermiculite to leaf mold compost recorded the highest plant
heights giving 89.7cm (25%), 99cm, cm (11%), and 98.3cm (5%) compared to vermiculite to livestock compost
which resulted in 86.3cm, 76.3cm, and 81.7cm at the same application ratio, respectively at day 90. Overall,
irrespective of the combined ratio, the co-application of vermiculite and leaf mold compost significantly (P <
0.05) increased plant growth and enhanced AM spore multiplication. The observation of this study, therefore
suggests the combination of vermiculite and leaf mold compost as a feasible and cost-effective method for
mass production of AMF spores.

Keywords: Arbuscular Mycorrhizae, compost, spore, plant height
Comrespondence: seanku@hknu.ac.kr
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Assessment of Greenhouse Gas Emission by Organic Amendments
Management in Rice Paddy Soil
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Table 1. CH, and N,O emission under different organic amendments management from rice paddy soil

Organic matter management CH, (kg-ha™) N>O (kg-ha™) Total COx-eq. (kg-ha™)
No organic matter 36.55 0.49 1,058.8
Livestock compost 59.34 0.76 1,710.1

Rice straw 923.87 0.41 23,220.0
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Monitoring of Organic Pollutants in Water for Agricultural Use of
Jeollabuk-do
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Clean water management is a concern of all countries, and although water resources are well managed in
Korea, there are concerns about pesticide contamination in agricultural water around agricultural land as the
use of pesticides increases. In particular, more than 50% of agricultural land is paddy field, and most paddy
fields are cultivated with fresh water, so they are vulnerable to pesticide contamination of surface water. In
addition, environmental pesticide residues may be exposed to other receptors and cause secondary pollution
in underground water and stream water. Therefore, this study was conducted to prepare a pesticide safety
management plan through a variation survey for the safety management of organic pollutants in agricultural
water in Korea. The survey subjects were selected from 12 points of stream water and 11 points of under-
ground water in Jeollabuk-do. Samples were collected for stream water in April, July, and October, and for
underground water in April and July, respectively. The test pesticide MRM and RT were set for the analysis
of organic pollutants, and the LOD and LOQ of the analyzer were calculated. In addition, a standard calibration
curve was prepared to establish the recovery rate for the analysis of organic pollutants and to confirm the
quantity of pesticides. As a result of the analysis, in the case of river water, 13 kinds of organic pollutants in 12
points in April, 11 kinds in 11 points in July, 9 kinds in 10 points in October, and underground water 16 kinds
in 10 points in April, 14 kinds in 9 points of organic pollutants each was detected. On average, 3 or more
organic pollutants were detected at each point, and up to 7 types were detected at many points. The point where
organic pollutants are detected the most is in the case of stream water: Gochang and Jinan in April with 7
species, Imsil with 7 species in July, Jeongeup with 6 species in October, and underground water: 6 species in
Gimje in April and Jangsu in July. The organic pollutants detected at the most points were Chlorantraniliprole
at 25 points (accumulated in April, July, and October) in stream water and Metazachlor at 11 points (accumu-
lated in April and July) in underground water. The organic pollutant with the highest detection concentration
was Metazachlor in both stream water and underground water, which was the highest in July. The maximum
values were 2.71 and 1.68 mg/kg, respectively, which were 4-5 times higher than the average detection concent-
rations of 0.53 and 0.46 mg/kg. Through this study, it is judged that it can be utilized in the development of an
exposure estimation model and risk assessment index that can be applied to the agricultural environment.

Keywords: Water for agricultural use, Organic Pollutants, Monitoring
Comrespondence: hyojin1018@korea.kr (063-290-6192)
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[April] [July] [October]

Fig. 1. Changes in stream water organic pollutants.

[April] [July]

Fig. 2. Changes in underground water organic pollutants.
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Impact of different organic fertilizers on soil organic matter, nutrients and
global warming potential of a comn (Zea mays L.) cropping system in
South Korea

Mavis B. Brempong'?, Sang Min Lee’, Cho Rong Lee’, Hyun Young Hwang’, and Nan Hee An’*
ICSIR- Crops Research Institute; Legumes and Oil Seeds Division; P.O. Box 3785; Fumesua-Kumasi, Ghana
*Organic Agriculture Division, National institute of Agricultural Sciences, RDA, Wanju, Korea

This study was conducted to promote organic fertilizer(s) that sustains soil productivity for corn production
and protects the environment; in conformity to the ‘Act on promotion of environment-friendly agriculture’
enacted by the Korean government.

The experiment was conducted at the research station of the Organic Agriculture Division of RDA - National
Institute of Agricultural Sciences, Wanju-gun, Jeonju, Korea, from May to August 2022.

Compost (Com), fermented organic fertilizer (FOF) and mixed expeller pressed cake (PC) and two checks
[urea (MF), no fertilizer control (NoF)] were applied at 174 kg N /ha to field corn in Randomized Complete
Block Design.

Compost increased soil carbon (C), nitrogen (N) and organic matter (SOM) to 7.48, 0.76 and 12.89 g/kg
respectively, while other fertilizers maintained the initial levels (before treatment application) of soil C (g/kg),
N (0.56 g/kg) and SOM ( 9.98 g/kg) at eight weeks after planting (WAP) corn. At corn harvest (13 WAP), soil
properties (SOM, total C, total N, pH, electrical conductivity (EC), P,Os, Ca, K and Mg) were similar among
all fertilizer treatments. Compost affected the highest global warming potential (GWP) of 592 Mg CO; eq./ha
and between 67-84% above other fertilizers, because it influenced the highest cumulative CO, emission (16
kg/m?) during the corn growing period, which was 71-85% more than other fertilizers. All fertilizer treatments
affected statistically similar amounts of cumulative CH, (0.01-2.9 g/m”) and cumulative N,O (0.6-2.9 g/m’)
fluxes which were marginal compared to CO; fluxes.

Lower GWP affected by FOF and PC, coupled with their abilities to affect similar amounts of SOM indices,
nutrient concentrations, pH and EC as compost and MF within 13 weeks, makes them better organic fertilizer
candidates to sustain soil productivity while protecting the environment. However, since FOF is easily locally
available than the imported PC, FOF is recommended for farmers and other stakeholders.

Keywords: organic fertilizers, soil carbon, nitrogen, greenhouse gas emission, global warming potential
Comrespondence: nanhee79(@korea.kr

Acknowledgement: This project was supported by Korean Africa Agriculture Cooperation Initiative (KAF

ACI) and the Organic Agriculture Division of the RDA- National Institute of Agricultural Science under the
project number PJ015990012022.

- 226 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

B NoF mCom WFOF mMF mPC

119879 b
126713 b

95045 b

kg CO, eq./ha

Fig. 1. Proportions of GWP influenced by no fertilizer, compost, fermented organic fertilizer, mixed expeller
pressed cake and mineral fertilizer within the three months growth period of corn. Different lower case letters
in parenthesis show differences in treatment means.
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Fig. Changes of daily nitrous oxide emissions from rice paddy fields applied on inorganic nitrogen fertilizers.
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Temperature Response of Ammonia Emission from Manure Compost and
Urea Amended Sandy Loam Soil

Adegoke Toluwase Oreoluwa'®, Tae Il Moon’, and Hyun-Hwoi Ku'?

!Climate Change Research Center, Hankyong National University, Anseong 17579, Korea
School of Applied Science in Natural Resources & Environment, Hankyong National University,
Anseong 17579, Korea

Soil temperature and its interaction with agricultural management such as N application rates and methods
are of great importance to ammonia volatilization mitigation. The dynamic chamber method was employed to
measure ammonia volatilization from sandy loam soil amended with manure compost (5,000 kg ha™': CU0)
and urea at different N application rates (0, 100, 200, and 400 kg N ha': UC1, UC2, and UC3, respectively).
The experiment consisted of 4 treatments and 3 replications in a complete randomized design and incubated at
15, 25, and 35°C for 28 days. Ammonia gas was sampled daily for the first 5 days and subsequently every
week till 28 days after treatment application. The gas trapped in 0.05mol/L H,SO, at each sampling time was
analyzed on a UV- spectrophotometer using the nesslerization method. Our result showed a rapid ammonia
emission at the early stage of the experiment in all treatments. An equilibrium decrease that tends toward zero
at the end of the incubation was thereafter observed. Active ammonia emission occurred between days 1 and
7 in all the treatments irrespective of the incubating temperature. However, ammonia emission continued till
days 14 and 21 in UC3 at 35 and 15°C respectively. The cumulative ammonia emission ranges between 3.4 -
51.3,2.4-114.3,and 8 - 158 kg N'ha™ in soils incubated at 15, 25, and 35°C respectively, on day 28. Ammonia
emission was lowest in soils treated with compost alone followed by compost and urea at 100 and 200 kg N
ha'!, respectively. The linear regression analysis showed strong and positive relationships between N
application rates and ammonia volatilization, giving R* values of 0.9985, 0.9929, and 0.936 for T15, T25, and
T35, respectively. This result implies that ammonia volatilization increases with increase in N application rate.
Irrespective of the incubating temperature, CU1, and CU2 conserved more NH, 'compared to other treatments
and less NOs ™ compared to CU3 on day 28. Our result demonstrated that the N application rate significantly
influences ammonia emission however, the magnitude of emission depends on the soil temperature and its
effect on soil microorganisms. Overall high temperature and N application rate resulted in high ammonia
volatilization. To minimize rapid urea hydrolysis and enhance NH, * in the soil, balance application of manure
compost and urea at a temperature range between 15 and 25°C is therefore recommended.

Keywords: Ammonia emission, N- rates, Compost, Urea, Temperature
Comrespondence: seanku@hknu.ac.kr
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Fig. 1. Cumulative ammonia emission after compost (CUQ: compost alone), compost and urea (at 100, 200 and
400 kg N ha': CU1, CU2 and CU3, respectively) application on sandy loam soil and incubated at 15°C (a),
25°C (b) and 35°C (c) for 28 days. Vertical lines represent the standard deviation among the means (n= 3).

a b
2500
. 2000 a BTi5
‘TN) =~ 2000
21500 B 125 g
o0 a 0 1500 il
E 1000 B T35 £
+£ a & 1000 b
Z 500 b .
NS NG 0 N N & <)
& & ¢ o & & Iou
Treatments Treatments

Fig. 2. NH, "and NO; " concentrations following the addition of (CUO: compost alone), compost and urea (at
100, 200 and 400 kg N ha™':CU1, CU2 and CU3, respectively) to sandy loam soil and incubated at 15°C: T15
(a), 25°C: T25 (b) and 35°C: T35 (c) for 28 days. Bars with different letters are significantly different (P <
0.05).
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Table. Greenhouse gases emission during rice cultivation period
g N0 (t COzeq / ha) CHs4 (t COzeq / ha)
=1 Enns 0.11 5.31
gdrE 0.05 2.26
HBL7| <4 0.01 4.16
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Table. Parameter values (Ch mineralizable C pool, kb mineralization rate constant of C) of the single exponential
first-order kinetics model of input C (Rice hull biochar) mineralization and estimated C retainable in four soils

: Biochar  Mineralizable C k C retainable in soil 5
Soil type 1 . 'y F
(t/ha) (C, % of TC) (day™) (% of TC. 100-C)
0 8.5 0.07 91.5 0.979*** 411.5%%*
5 10.9 0.05 89.1 0.975%** 347 7x
Upland
10 10.6 0.07 89.4 (0.994 %% 1514 . 3%%*
20 10.0 0.07 90.0 0.993*** 1216.3*%**
0 2.1 0.07 90.9 0.963%%* 23505 %
Protected 5 8.2 0.08 91.8 0.980*** 443.3%%%
cultivation 10 19.1 0.01 80.9 (0.992%%% 1172.00%%%
20 7.4 0.12 92.6 (0,994 %% * 1561 2%**
S o 04 008 806 | 0.084*  S460rr
Converted 5 11.1 0.08 88.9 (0,992 %% * 10668 **
land 10 8.8 0.11 91.2 0.993*** 1226.2%**
20 8.3 0.11 91.7 (0.994 %% 14309 g%*
S o 75 015 925 007845 302.8eRs

Reclaimed 5 6.5 0.14 93.5 0.990*** 861.2%**
land 10 6.0 0.16 94.0 (0.996%%* 2065.2%%*
20 7.4 0.10 92.6 0.992%** 1126.9*%**

As the parameter values were obtained with the mean(n=3) CO2 emission data, no statistical analysis was
performed *P<(.05; **P<(.01; ***P<(.001
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Control 8% PEG-6000 10% PEG-6000  20% PEG-6000

0-30mm

30-50mm

50-70mm

Fig. 1. Development of suberin lamellae in rice roots. Freechand cross-sections were made from one-month-old
rice roots grown in hydroponics. Image made at 0-30mm, 30-50mm, 50-70mm from the root tip of control and
stressed roots, respectively. Sections were stained with flourol yellow 088 and aniline blue and viewed under
UV illumination. Arrowheads show deposition of suberin lamellae. Bars = 0.1mm
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Evaluation of The Effect of Different Planting Period and Culivars on
Rice (Oryza sativa L.) Growth and Methane Emission in Paddy Seoil
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'School of Applied Science in Natural Resources & Environment, Hankyong National University,
Anseong 17579, Korea

*Climate Change Research Center, Hankyong National University, Anseong 17579, Korea
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The need to increase rice (Oryza sativa L.) production to accommodate the world’s growing population
while simultaneously reducing greenhouse gas (GHG) emissions are the main challenge for global rice
production systems. Mitigating methane and increasing rice productivity in paddy soil demands management
of cultivar selection, water, and fertilizer. However, the root causes of the differences in CH,; emission among
the rice cultivars have not been thoroughly researched. Our study evaluated the effect of two different planting
periods (late May and late June 2022) and two rice cultivars (early maturing rice: Goshihikari and mid-late
maturing rice: Chamdream) on rice productivity and CH, emission in a paddy field, in Anseong city (37°00'
44.3"N 127°19'16.0"E). Owing to the different physiological and anatomical characteristics of rice cultivars,
we hypostasize that CH,4 flux may differ significantly among the cultivars. Methane flux was measured using
the chamber method and plant height measurement was taken from the matured plant starting one week after
transplanting. Our result showed no significant (p<0.01) difference in CH, emission from both rice variety and
the transplanting period (Fig. 1). However, the plant height of both cultivars transplanted in late May, was
significantly (p<0.01) higher compared to those transplanted in Late June (Fig. 2). In conclusion, the two
cultivars could effectively improve rice productivity if transplanted at the suitable season (Late May). Mean-
while, the effect of these cultivars on CH4 emission negates our hypothesis, it could therefore be subjected to
further research considering their physiological and anatomical characteristics as this is the key to their effect
on CHy cycling in paddy soil.

Keywords: methane emission, planting period, rice cultivars
Comrespondence: seanku@hknu.ac.kr

Acknowledgement: This work was supported by Rural Development Administration (Project No. PJO1713
2022022).

- 236 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

120 —o—Goshihikari (22.05.25) Chamdream (22.05.25)
Goshihikari (22.06.25) Chamdrecam (22.06.25)
100
1. 80 { [ J 1 J }
=
p B
5 60 [ 1
z
o 40
k=
E
s 20
Q T =i
/;/f/ ¥
0 L= &
05/29/2022  06/18/2022 07/08/2022 07/28/2022 08/17/2022  09/06/2022
Date

Fig. 1. Cumulative CH4 emissions in paddy soil during experimental period.
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Fig. 2. Plant length according to transplanting season by variety.
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Expression of Nitrogen Metabolism-Involved Genes in Rice under
Different Soil pH and Fertilization (N and P)
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Nitrogen (N) is one of essential macro-nutrients for plant growth and development, and main forms acquiring
from the soil are nitrate (NO5-N) and ammonium (NH,*-N). The objective of this study is to investigate an
possibility whether rice can be suitably cultivated under unfavorable soil condition like an area (United Arab
Emirates, UAE) representing higher soil pH. To answer the questions, we employed different soil pH and
fertilizations as follows; 1) soil pH (acidic and alkaline), 2) fertilization (six types including N or P-adjusted
treatment). Rice cultivar ‘Asemi’ was selected to be tested from previous experiment. Growth parameters
except for root dry weight were not significant between treatments. Root development was remarkable in
phosphorus-removed treatment, and, in contrast, the shortage of nitrogen resulted in significant reduction in
root development. Nitrate was preferential form in an alkaline soil condition, whereas the uptake of ammonium
didn’t differ from both soil conditions (Fig. 1-b). UAE-customized application in an alkaline soil resulted in
the significant expression of high affinity nitrate transporters, OsNRT2.1 and OsNPF2.4 (Fig. 2-c). The higher
expression of genes involved in nitrogen assimilation process in both shoot and root was obvious in the
shortage of nitrogen application. The surplus phosphorus application showed the similar pattern with UAE-
customized application. Under an alkaline soil condition, the gene expression associated with ammonium
transport was not different from all types of fertilization. Therefore, it was suggested that rice plant preferen-
tially absorb nitrate form under unfavorable soil conditions.

Keywords: Soil pH, Nitrogen, Phosphorus, NRT, AMT
Comrespondence: jksung73(@chungbuk.ac.kr (010-4017-3789)
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(@) (b) (©) (d)

Fig. 1. Rice growth and nitrogen metabolism-involved gene expression in the shoot and root of rice plants at

the heading stage. (a) Difference in rice growth by treatments. Comparison of gene expression between (b)
acidic and alkaline soils (RDA recommendation) (¢) RDA recommendation, UAE-customized, -N and x2.0 N
in alkaline soil, and (d) RDA recommendation, UAE-customized, -P and 2.0 P in alkaline soil.

Table 1. Effects of soil types and fertilization levels on rice growth at the heading stage

Sol Fertilization Plant height  No. Tiller Dry weight (g/plant)
(cm) (plant) Shoot Root
Acidic RDA Recommendation 68.5+1.3ns 7.3+1.0ns 5.3+1.0ns 4.4+2 1abe
RDA Recommendation 76.0£3.6 7.3+0.6 8.5+0.4 6.1+1.2ab
UAE-customized 69.8+6.0 6.7£2.1 6.4+2.6 4.2+2 2abe
Alkaline UAE-customized (-N) 61.243.4 6.3£2.5 4.3+£1.6 1.8+0.4¢c
UAE-customized (%2.0 N) 64.8+5.2 6.0£1.0 6.1£1.3 2.2+2 0abe
UAE-customized (-P) 71.743.9 6.0+1.0 6.4+1.7 6.3+2.7a
UAE-customized (x2.0 P) 67.0£3.0 8.0+1.7 7.942.2 3.3+0.9abc
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Fig. Daily CH4and N>O emissions from the rice paddy fields during experimental period.
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Table 1. Geoaccumulation index(I,.) distribution(%) of heavy metal contamination

Class Grade As Cd Cu Ni Pb Zn Hg
0 Uncontaminated 38 0 44 41 50 40 44
1 Uncontaminated to moderately contaminate 34 2 43 46 38 54 27
2 Moderately contaminated 22 56 13 12 8 6 18
3 Moderately to heavily contaminated 5 32 0 14 4 0 8
4 Heavily contaminated 1 10 0 0 0 0 3
5 Heavily to extremely contaminated 0 0 0 0 0 0 0
6 Extremely contaminated 0 0 0 0 0 0 0
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Comparative Analysis in Soil Microbial Communities by Basal Application
during Organic Cultivation of Astragalus membranaceus Bunge
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Astragalus membranaceus Bunge is a major medicinal crop in Gangwon area, accounting for 50.5%(99ha)
of the national cultivated area as of 2020, and 96.1%(37.8ha) of the cultivated area for environment-friendly
certification as of 2021. However Organic cultivation technology related to the basal application has not been
established.

In addition, A. membranaceus is mainly used as food and medicine in the root part, but the production is
severely reduced due to soil-borne diseases such as fusarium wilt and root rot, so soil-borne disease control
technology is very important.

Therefore, in this study, based on a survey carried out 14 farms that cultivated 4. membranaceus with
environment friendly certification in 2021, three types of organic materials used as basal application in actual
farms were fertilized in a test field located in Cheorwon, Gangwon area, and 4. membranaceus was grown
according to the standard cultivation method. During cultivation, the pattern of soil microbial community by
treatment group was comparatively analyzed in late June.

The basal application treatment group consisted of three groups of decomposed treebark, decomposed
treebark + livestock manure compost + guano, guano + natural mineral, and conventional practice treatment
group treated with chemical fertilizers and the other is non-fertilized. The soil microbiome analysis was
performed using the Miseq platform and analyzed using 16S rRNA and ITS2 regions.

As aresult of the analysis, the OTUs and diversity index (ACE) of soil bacteria in each treatment group were
about 7% higher in the organic material treatment group than in the conventional treatment group treated with
chemical fertilizers, and the OTUs and diversity index (ACE) of the fungus in the guano + natural mineral
treatment was the highest at 1,061 and 1,069.44, and the lowest in the decomposed treebark treatment at 752
and 762.95.

As a result of comparing soil bacteria in each treatment group at the phylum level, the organic material
treatment group was higher than the conventional treatment in Acidobacteria and Actinobacteria, and the
conventional treatment was higher than the organic material treatment group in Parcubacteria, Kazan, and
chlamydiae.

In the comparison of phylum level of soil fungus, Mortierellomycota and Chytridiomycota were higher in
organic material treatment group, and Basidiomycota was higher in conventional treatment.

Among the soil-borne diseases of 4. membranaceus, the Fusarium genus containing the causative fungus of
wilt disease showed the highest in the guano + natural mineral treatment with 1.11% and the other results are as
follows. decomposed treebark + livestock manure compost + guano treatment 0.93% > Conventional treatment
0.75% > Non fertilization treatment 0.64% > Decomposed treebark 0.49%.

Keywords: Basal application, Astragalus, Soil microbial community, Diversity
Correspondence: rkeanel O@korea.kr (033-450-8912)
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Effect of Biochar Application on Physiochemical Properties of
Apple Orchard Soil
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Characteristics of Greenhouse Gas Emission in Rice Paddy under
Different Organic Matter Application
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GH, emission rate (mg m” hr"

ES Table. Seasonal gas emission (kg ha™)
1o i . . 1
g Treatment Gas emission (kg ha™)
CH, N.O
“ g F 95.1 1.26
JL - RS 609.2 0.58
T ovomatrerns C 172.6 2.56

Fig. Changes in CHy4 and N,O emission rate.
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Under the Global Warming, Efficiency of Low Pyrolyzed Biochar
Application on Decomposed C Loss in Rice Paddy

Young Ho Seo'*, Hyeon Ii Song', and Pil Joo Kim"*
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'Division of Applied Life Science (BK21 Four), Gyeongsang National University, Republic of Korea
“Institute of Agriculture and Life Sciences, Gyeongsang National University, Republic of Korea
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Carbon sequestration in the soil by organic amendments has evaluated as an effective technique with high
CO; removal potentials and low cost. However, decomposable organic amendments such as cover crops and
live stock manure application increase C mineralization (CO,&CHy), especially, CH4 emission in rice paddy.
So, the biochar which is recalcitrant organic matter is recommended to reduce carbon mineralization.
However, the properties of biochar is sensitive with the temperature, so, the low pyrolyzed biochar can be
produced with high vyield, but with unstability. In the global warming, the high temperature and CO; in the
atmosphere can affect the C mineralization in soil by accelerating microbial activity and plant biomass. To
evaluate the efficiency of low pyrolyzed biochar under the global warming, open top chamber (OTC) was
installed with climatic condition of 50 years later (+2°C, +100ppm) and 100 years later (+2°C, +200ppm). The
chemical fertilizer, cover crops (barley and hairy vetch) and the low pyrolyzed biochar were applied in the soil
under different atmospheric condition. The closed chamber method was conducted to evaluate the soil C
mineralization rate in the soil. As the atmospheric CO; increased, soil C mineralization (CO,-C and CH,4-C),
especially CHy-C, is reduced in biochar compared to cover crop. In conclusion, the low pyrolyzed biochar
application can be a promising practice to reduce C mineralization in rice paddy under the global warming.

Keywords: global warming, biochar, greenhouse gas, methane
Comrespondence: pjkim@gnu.ac.kr (055-772-1966)
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Selection of Optimal Temperature and pH Conditions for Decomposition
of Agricultural Mulching Vinyl in Thermal Fentone Oxidation Process

i
o

2% 2E U pH X2 M3

[

HI

Hobogs, olad, oL, WA, UEW, A5

Ah-Young Choi*, Su-Lim Lee, Jae-Hoon Lee, Yu-Jin Park, Jong-Hwan Park!, and Dong-Cheol Seo
A ek S-Sl (BRI &5 A e 9, Lpolthshi AR skt
Division of Applied Life Science (BK21&lInstitude of Agriculture and Life Science),

Gyeongsang National University, Jinju, 52828, South Korea

"Department of Life Resources Industry, Dong-A University, Busan, 49315, South Korea

219 u] Y (Polyethylene;PE) & o &% 43 9, %% A% 014, F 44 7)
R R L EE ECE AR BRI BRI SR L RS
3] B55]7] oY wahsIKko] U] whizel] @ Fk Eop) AFHHA Ak 47 B

T A5 Ao] o] Bt GOpH 4452 ATFO R PR L
EASRE & BAIehhe AGS WA PO RN A I B AL 71
stol 0 GRS AetAT 5 Gk ANEA A2 A
£8}A1 HaagL 2 AR 4 ek of
2 Qei 9k e 1 gl 59 LA DL 2As) 9ol ii(zs-l00°C)9}pH(1.5-4.5)7}
QAMEASFO] VA Gl e} 2ASIA Stk DA 272 AR BHLL DE NI 5
SEMGFFTIRS WA 50831 1)) 8312 80519 1 207} L00°C o )
W 5710 71 S WSk WS ik WS A u] g v Mg Fol Ak B W77 A
24 o] ALBHE 98-S & 5 ‘21%19_‘11,% | 3ol A o] v EekaE i) e
wgich 123 %7 pH7} 359 o A uld of S 9l 3] of 714 2 Wsbh dejyton], I hg 0w
pH 2,504 W31/} QIgIeh. nheba] WUl Bals7] 915k QL EarekE 4 o) HHEAL 100°C, pH
352 UeRdh AA2A0N A Aok S o) b W A e & S8 4 lglem, )20 N
SR} B9 S ) SMEASHE AT B8-S FHAIE AS & % 9k

ZAo): Zop e, 2o, 2Z 27
FAT1A dFA: drseode@gmail.com (+82-010-4142-5234)

>

=0 stretching CHsbending -0 stretching

Transmittance (%)

i

| ‘f C-H stretching ”

( co ‘.‘ \
mﬂ | stretching | ! Short helix

{ CH, bending  Long monomer

[ control 25°C 50°C 75°C 100°C
4000 3600 3200 2800 2400 2000 1600 1200 800 400
Wavenumber (cm-1)

Fig. ¥F-8-2 - o) th& u] A &2+ E 2] (A) FTIR and (B) SEM images(a; 25°C, b; 50°C, ¢; 75°C, and d; 100°C).
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Assessment of Sources Variability of Riverine Particulate Organic Matter
with Land Use and Rainfall Changes Using A Three-Indicator
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In intensive agricultural watersheds, riverine particulate organic matter (POM) may be transported from
many sources such as rice paddies, crop uplands, forests, and livestock farming areas during rainy seasons.
However, the impacts of land use and rainfall changes on the POM sources are not well understood. In this
study, changes in the sources of riverine POM were investigated in an agricultural area of Korea between 2014
and 2020/21. During this period, land use and rainfall patterns changed dramatically. The §*C, §'°N, and C/N
of the POM sources as well as those of riverine POM were analyzed, and a stable isotope analysis in R (SIAR)
model was utilized for source apportionment. There were differences in §°C, §'°N, and C/N among the sources.
For example, manure had higher §"°C (-22.6+3.3%) and §"°N (+10.6+5.9%) than soils (from -28.0+0.8 % to
225.1£1.2% for §C and +3.6£1.7% to +9.8+1.4%, for §°N). For soils, the §°C and §"°N were higher for
upland soils, while C/N was greater for forest soils than for others. For riverine POM, the §"°N marginally
changed; however, the §"*C and C/N increased from -26.1£0.9%; to -20.8+5.3 % and from +7.7+1.7 to +18.8+
8.3 between 2014 and 2020/21, respectively. The SIAR model showed that the contributions of paddy (from
41.0% to 14.9%) and upland fields (from 48.1% to 23.7%) to riverine POM decreased between the periods due
to decreased paddy area and the implementation of best management practice for upland fields, respectively.
However, the contribution of forests (from 3.5% to 28.0%) and manure (from 7.4% to 33.5%) increased
probably due to improper management of forest clear-cutting sites and livestock manure storage sites. The
contributions of agricultural soils to riverine POM decreased in drier years. Our study suggests that land
management rather than land-use area is critical in riverine POM management, particularly in wetter years.

Keywords: Stable isotope, Soil organic matter, Source appointment, Water pollution
Comrespondence: wjchoi@jnu.ac.kr
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Due to the higher concentration of divalent cations such as calcium (Ca®") and magnesium (Mg”") of
coastal-saline paddy soils, there is a high potential to store substantial amount of soil inorganic carbon (SIC)
through the formation of carbonate precipitates. Therefore, in this study, we analyzed the concentration of SIC
to investigate the contribution of SIC to total C content in coastal saline soils. Correlations between SIC and
soil variables including electrical conductivity (EC), pH, and divalent cations (Ca** and Mg”") were further
explored. Soil samples (n=26) were collected from six sites in southwestern coastal area of South Korea. The
soils had varying pH .5 (average: 7.2, range: 5.6-8.0), ECy.5 (average: 0.9 dS m™, range: 0.1-2.3 dS m™), and
exchangeable Ca®" (average: 9.3 cmol kg, range: 4.2-15.7 cmol kg') and Mg®* (average: 4.9 cmol kg™, range:
2.2-7.5 emol kg') concentrations. The concentrations of total C (including both organic and inorganic C) were
determined with an elemental analyzer (EA). The concentration of soil organic C (SOC) was determined with
the EA after removing carbonate by reacting soils with 4 N HCI, and SIC concentration was calculated as the
difference between total C and SOC. Correlation analyses were performed using SPSS software. Total C
concentration ranged from 5.5 to 18.5 g C kg (average: 11.6 g C kg™'). The ranges of SOC and SIC were
53-17.3 g Ckg" (average: 10.2 g C kg™") and 0.0-8.6 g C kg’ (average: 1.5 g C kg™). The percentage contri-
bution of SIC to total C was 0.0-54.6% (average: 11.0%), indicating SIC is an important component of total C
in the soils. Both the concentration and contribution of SIC were correlated with pH .5 and exchangeable Ca*
concentration in a positive trend, but not with EC1.5 and exchangeable Mg*" concentration. These results
suggest that coastal saline paddy soils have a capacity to store C in CaCOs form. The substantial concentration
of SIC and its contribution to total C in study soils suggest that SIC should be taken into account when
estimating soil C content of paddy soils in coastal saline areas.

Keywords: Calcuim carbonate, Carbon sequestration, Coastal paddy, Saline soils, Soil pH
Comrespondence: wjchoi@jnu.ac.kr

- 252 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

HOEE JISAR TRE0| 15 WK 0|Xl= S
Effect of Rendered Livestock Carcass Residues on Red Pepper Growth
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cAWSE AERRE, eAdEE Skt

Department of Bio-Environmental Science, Sunchon National University, Suncheon 57922, Korea
'Department of Agricultural Chemistry, Sunchon Nation University, Suncheon 57922, Korea

W)= A 7P EAA S L2, LY 02 A st ol w m &4 2 of) vl o T3 Ko7 A1)
o} 7FEAA S T A 2jobd AREE gl Ak W i Sol MiEE ol dH S A RESIN, P Y
o] 747} 9.22%, 8.03% Y 59.8% T-R-o1A| Eo] v R 2 7127t & A0 2 vk h oo £
N EH 7 HEAA] AR e] Fwkol WhE 150 S, 423 U B oFakehA S Selsto] Ale g 2=
ol H| R 2 &-§-0] 7H5 K& 2RIsH] flall ZEATS sttt A2 42 (CN), F7]2H]
= (IF), Ao = 2752 A2 R)E gl o, A g 2552 5 Ao B a sk A AlH|eE 742} 50%,
100% 2 200% (R50, R100 W R200)E %] 2)5} ¢t} A 2] 2 A8 2]24| 2] Z0]+=32.8~77.7 cm plant’ H 2
o, PHEe ma] 2] W Qo)A 242F5.56~26.2, 7.03~49.1 L 4.23~21.5 g plant” = AL Qo
2238} 129] A2 CN, IF, R50, R100 2 R200 <=4 2 747+5.03, 5.94, 4.91, 6.08 L 6.46 g plant” 0] ]
o, 4=3HF2 267, 6.33, 6.33, 6.33 L 8.67 caplant’ O 2 ZALE| QT A U 4:31=ES 2 AE Qo]
S UTHIFA 2|12} R1I00A 2] Lol A 2 Z}o| & HolX] oFgkow, R200A 2] Lol A= =ego] A F7F
oFGith 22 & R ok 3leh A2 AT | A g ollA] F7]4 v & A 2] ot B2 pH, OM, T-N, CEC ¥ Avail.
P05 2] o] A ZAFE|GIoh whebd) At 3 ZbRE-2 v R 2 220 S E B X[&4 Q1 ok
ol aabdd Ao 2 wekE

FA: e 2=, HE, AR A S,
F A2} dgA]: chojs@scnu.ac.kr (061-750-5182)
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Evaluation of Greenhouse Gas and Ammonia Emission of Field Soil to
Rendering Residue Treatment
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Jae-Hyuk Park*, Jin-Ju Yun, Han -Na Cho, Seung Gyu Lee, So-Hui Kim,

Chi-Hyeon Park, Jae-Young Choi, Se-Won Kang, and Ju-Sik Cho
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ZFEAHA] S E S B A S A2l R o Slod ﬂ%@@ QUrRolm, AR M2 F3f
MRS 71 R 7S AN O AT Y A2 2 S AR AR EE B o] AR R Yol 7hssith & ¢
-TL-E HE ) A & I s A REs BEG Ase i, e A7 9 dR Yot Hl &%

< it Al 2EAES stk EgE e =4 Aol fA oA skl e, 2
mm ] off T 7] o2 o} Eokﬂi}lhﬂ EE(0.02m)0]| 2 kg & FoJoto] Al R A o A
(@15 x 40 cm)E A X5}ty 241712 3= SFC (static flux chamber) & AF8-3}0] 1A 7 &2 2471 H3LE
3hel5hg 2 ¢y ofe] -2 DFC (dynamic flux chamber) S AF2-51$]th DFC:2 L min 9] 37] & $4]
5+ 0.05 N H.S04 -84 o = A7 S GITh A 2222 74 2] (CN), 77148 v 2 4] 2] (IF), HH
8 AFEA g7 (R)E Vgl en], 7] 4 v 2= N-PK (22.5-6.4-10.1 kg 10a")Z EQslich Ao =) 257
B0 By)% u)E A 270 AT 50%, 100% 2 200% (R50, R100 = R200)9] 2 A3HES Eol6te]
ot el g A2 of w2 2ATEA W& CO,9) -, A 2] F 12Ul A 926~3555 mgm?h H S = H
ZE|Qlon], 7Y} o] Fof] BE A 2ol Al i Eo] S0 mg m?h v] ko 2 3F451el T CH,y Wl & 32 A
2] & 14UAEE Z713H9] e H, 21U R200 A 2] 7oAl 4.04 mg m™h 22 7P e k] CHy7) vl &
ek CO2t CHy v &2 ST 3 2 A 2] ol A 7] 8 vl e a2 o}l E=Fo] Wate, e & 4
FE2 A 2lgFo] R&42E CO9 CHy Ml & o] S71819Ith N,O ¥l -2 1 U A}o) A 2.08~5.90 mg m™*h”
W92 Wl ZE 9o m, 3204 o] F & o] FURL ATk We) W HREL )4 v BUT Ao FE
A3t 78-5-oll #7138 HI R E T N0 Hl & o] wetow, o3 2t A efwo] 2SS N0 vl &

& sk w2 Gy of 7k 0] F H &7 CN A 2] 7tof] B8 IF, R50, R100 2L R200 A ]
ol A Z+2}+ 5.08, 36.0, 324 & 505%7} 718l ATt
Aol: AE Y A5, LA7h2, Gruloh wE)
AR AgA: hOjS@SCIlu ac.kr (061-750-5182)
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Effect of Biochar on Nitrous Oxide Emissions according to Anaerobic
and Aerobic Conditions in Cropland: A Meta-Analysis

olFEr, HeH, Ak, oR4, weld A4, e, o4
Jong-Mun Lee*, Eun-Jung Choi, Hyo-Suk Gwon, Hyoung-Seok Lee,
Hye-Ran Park, Guen-Sik Kim, Do-Gyun Park’, and Sun-Il Lee
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&Y A A 2] vo] &} 2 8-2 obitsh 4 (Nitrous Oxide, N;O) S ehoel - Qle A4 s 2 M 22
.2 231 Qltk. e Bho] @ 2} A-8-0] 5 oo A NoO Hil&ofl v A= G2 w2 75 Abol oA
7ie A olu o 15| B3HAsiT) o] S FA 2 = Awstel] el AlA Al e ol A HERE A o] AA =
1oL, 2| o ehpjoll A Bak 4] Bl moF B4 T efshA] of il A E Ytk whEbA, o] ol M= St}
FARREEo O 57 e AL 2 Ak 23 of whE Hho £ B Y AE FAA SR AT o] &
9{3fl 2010 5] 2022 3L7HA] W3t H Bho] @2k ¥ (-5 Bk AL WERR A Sl 2 ash 24
= W WSSk 427 w=ie AF AAste] ARSSHITh HEREA] A, Hho] @ Ake] NO HE: At
33.0% 15.0%EM, T7] 2ANA 28.1+2.0%, B 7] ZANA 375 £41%E G-ousA g&sl= Aoz
HAE 0T} (p<0.000). 12t £7) 2ANA Wi EE = N0 M S-S H3f 8.9+ 1.0kgha' 2, F7) 270
A &= N0 Bl ERF 2.0 £ 0.3 kg ha' of) W]l 4u]) o] 4F ghokeh. A AHEof wh vho] 2 2k N,O 23
IS AT A, deede Al elskal, BE AbE AR o A Ho] a4k B 0 2 NyO HiEo] HEEE
Ao 2 UERd T (p<0.01). 2HH R A Hd Sapap A R] o A 67 £7.3% 2 N0 55 A7 71 59k
o, o] &} o] AFol AJHl R| ol A] 59.3 + 10.5%, & 37.5+4.1% &0 2 N,O 75 G117} =¢kth 37] 249
M A, A 7)Y, s, vlolea B, EY ON, B4, vl = F U] uat {2 v N0
A& A7 Ao 2 UehdaL, @7) 2 0A = A, vhe| el w7, G 1, He] 22O,
gho] @2} £ 7, EF pH, EF ON, ¥ T o] upeh -2 u]eh NoO 45 3P7) §le 2l o= Lehyt
o} o] gt Fotr ot F B X o A Bho] 2.4} 485 B N2O 550] 7hs e A e = Yehyd ok ok, &
7174 209 g5 vl S 219 vle ok o, HlEE = A SHlM 2714 23 A2
N;O i &go] 4H] o] Wk diiwoll 2aba o= H7)1 24 E T 5714 27004 N,O 45 a3 ¢
2 7o = ot

s

FA0: 5 A, wleptA], vlo] @A}, 4bA2 7, opAkehAl A
FZAFA dgA: jmlee1019@korea kr (063-238-2493)

ApAp: QA7 5205 FY S Auiere SYus)4 AT A (PI01559203)°9] X 2o 2]
3 o] oj F& .
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(v<0.001) (p=<0.009)
Rice - N(104)
Paddy . N(110) Maize —— N27)
é Orchard —&—N(9)
El otond - oS & Vegetable B N(45)
E pane N3 £ Wheat —.— N(58)
E 5 Rotation +——8@——1 N(13)
é Overall —— N(405) Other - N(87)
&l None . NG54
Overall . I N(399)
-100.0 -80.0 -60.0 -40.0 -20.0 0.0 20.0 -100.0 -50.0 0.0 50.0
% Change % Change
(A) Soil oxygen condition (B) Crop types

Fig. Response ratio of N>O emissions to biochar by soil oxygen conditions (A) and crop types (B). Numbers
in parentheses indicate the sample size and error bars represent 95% confidence intervals. The P values are

presented in the panel.
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Variability of Methane Emission with Fertilization and
Water Management of Rice Paddy
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W EHCH,) 20199 7] % 2] e} 334kl o £ A7} vl 2 2ke] 50% o] A 244 8}3 9loni, 1
% 50% H7} G 279 = A A o)A ) ZETh B4 eI 0] A CHy §718 Hafof we} 415}
319141 9)(Eh)7} 781 0] A4 E7) v o] EoFo] 5712 AEhE SIS, B 2 UGN E §715 &
Aol A A S A () 4=8A17F 9121 CHy b o] ZhAgheh, wheha, ofiiah & whelo] e CH, Ay
% %7} Q77} el A A Eo] 2 1 gtk 1 Ao A EALAIE B ]9} e A H] 3, A
uleg, AR A )y 8 pel(he B, S ) 7))ol uhE CH W2 WSS Fare o R Bolel g
o}, shshu] o] |8} $7]% £9J0] o8} CH, MAere 27 Z7letgom, 713 Slekal CH, e
Kol of) A o] AHEHA 7] 9 GAT. A Bhu] = %5 o] @54 E CH, Al sko] b on, a4 > Sk
£ > GO SA G, kol 255l FALL(SO,)0] M-S 2 AHE5ho] CH, WA gro] e
Ao wrekeny, e Ba Az v Lalo] 7k WU 2 @) o)7) 5 B3] 2l CH, ol
T 76% 243l ATk, AR ¥ £2)] 2o CH A o] 2HAst i X|el, 4w 13% B3k )
£ Fah ek o, M R RQle SE ha 74X & CH, o] 2412 0 2 sl g, 71 o
o = k1] 2T §7) o] FRIH 2 oA = Bwe]o] ola) CH, AT A7 b 43%2 1
ob AT Bl Xk, 7)1 0] ol 2o A AL ¥l 5 Al&-of )8 CH, WAYEo] 93% Z7ksgiet. 3 <l
T Ak Eop ob e WAl w1 whe) wAlo] weh CH, bl S| u, B e of 14k v
O] CH, BAYT A7 ks §7]% ¢ of ol the e & 1of ek, weha, 1 7 hake o
2] 2o A B3| o} 114 ]2 0) CH, A B9hE FEd Beye AN,

FA|o: vk, oty E3e, AP v R, = EQF
F 32} AEA: wichoi@chonnam.ac.kr (010-3171-2818)
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Improvement of Nutrient Soil and Crop Growth Using Bottom Ash of
Biomass Power Plant
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Seuetes SR A Hlo] QUi A W AR M Fol ), WA= A7+ d7E k2. 77 Eo| Ay
QAT o F2 v & 2] =] 2L glo] LA 7F E AL Qi) o] o]l A3 & sy H AR &E-517] 2l %
BEoFoll A 2] A A BoF W 2HEd7 Al kel el Atekeivh AR o 2 A e 212 A
of| A 8|2 77125, 50, 100, 200, 400 kg 10a (BA25, BAS0, BA100, BA200, BA400) % 2] 8}%] 2.
23] 2 8] 8 8}K] k-2 EOFS CN, NPK (N-P-K, 7.0-3.0-3.6 kg 10a')& 2] 2] 81 EoF & IFe} L 3EA]
AR AFE A S e, S T st Th 2ARRHE 0 2 Al AR O S
ok ,pH, CEC, ¢4, NO3, NHy', Av. P05, OM& 141319t} 112 7k 4459
O] A - A 3] A efgtego] S7Ve 4= F7lekgl on, 53 o] A2 BA 25, 50, 100-2 57t
7k BA200, 400-> 7 A5}G] O oF & Fuk2 50l Aol shai i S71skinh ok
k2 A1 3] ghego] S7VERE S71sEl o, CEC= CNoj H[ 3] 1~7%2] 748 Yebd o NH,'
P2 2~104] F7181 3 21, NOy 9] 73-9- A 3] A 2] ghgo] S71ehp& HAast =], o= A 3] 9 9
Liujotel A 17gof ofef 2l DA Z o2 gekEh B3 37 B A 3] A e ogh
71&0] 3%~60%% LrEHH .S, pHeL Av. P05 2] 79~ 23] A 2]of] w2 A3k} -§-oju|Fict o] & -5
HRFEC ol A 3] A A A=) A AR 7| 1L, EFU theFe] Hiah oS AAAF o, 17
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Changes in Soil Chemical Properties in Application with Food Waste
Compost, Black Carbon and Plant Growth-Promoting Bacteria (PGPB)
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57 ol uhE & A R 71 0] 3, S A1 RAR) O] v Z e A A] AT 1712 0] oF 23%e] v, &
AR 7B A, AR Sol FAFel ubeh o wus} Ei Azsh A B A1
I}, 4|5 B aho] AJATE S A AN R ] moP A 2 S8 H ] 2 A% S lelw 2
2 % 2= 9otk m o] %71 ARG A] ol ofg mal) 9217} 9l o] uf 15 |, vho] 2.7, -8
SJE 5& 0 A8 el Qdatol o]3t vl el Aze ol e 2HE A4 9 ok Bl 4, olslaka Al
otE 88 5 4 9lrk. o]of 1 Q174 uho] 23} 0) 5 F 70l B R a A A fo] 1 gE Fb S8
EZ QA kS X Bkl 45 Aol k= oF BFahA) WSHE Qo 1A stk Ml
4= 5] (NF), 57120 H] 5 (NPK), 5712 o] 5+ 24 5-4H2 5] u] (NPKF, o7, 57140 o] 2+ 2413
AR E|u] + 2 715 (NPKFC), 7] 2 8] 5+ & 4] 54HE 5] ] + v] 44 (NPKFB), 7] u] 5 + &4]3%
AFE || + BE7}L - v 415 (NPKFCB)o| ), 2} 42 4= 3 H 5191 1 vl . 2 v 2 5tgich. 5]

H 8 0] AW 5225 A A 3 2AE] FH(N-P05-K0=7.0-3.6-3.6 kg 10a) & 2 A 2|81 ¢l o,

AR E ] EA O] A 715 100% (482 kg 10a7)& ARS8 STt BT G4l fAbE E|
] & 22k thy] 4% (19 kg 10a), G-8-u|AY5-& Paenibaciilus haraena -8 A-8-51¢] 0 0] LA HAME[H]
e g ohu] 1% (5 kg 10a7) S0 2 A e]slgith A5 ST 2k By v B8 FA0 &
YRENPKFCB A 2] ol A 71 #THP<0.05). = a}ek4g 4] Ak, Al 3 Fadlibe Al Qe =&
o] A5 Al 278 ¥ 913l ow pHeF ECE] 739 A ufl & 2= X gt A F7181 3 th(P<0.001). 53]
pH+=NPKFC A |0l A 71 To] A58t =tl, pH7E 2 B8 712 0] ok & 2le = HRIth EC
9] -%-NPKF A &] oAl 1.7dsm' 2 7} 9ho v, o] &= 4] AHE E|u] o] o ghg w-e 7 o = gets
o} E3h RO U1, B Sy A & BE A ol A S7FeEL S LH(P<0.05), AlH] & A 2 A1 -2l gk
Apol = UehpR] oot of = @1 Al = QI sl Bok w0 F-oJ 3t Apo| 7t e R] oRE Al o= 1ol
oh whebA, 1 A g 02 A7 A8 AEE S ok A Mt W B v 23 Bt 5
o) FZ 7t e ZloR AbmETh

mlo
>

b

)

FAOL: SA AT ), e, §g 0], EoF sahy
FA LA} A=A jaysoil@korea kr (063-238-2427)
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Characteristics in Water Quality Change of Agricultural Groundwater in
Jeonnam Province
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BT Ao e, AAANH o] U802 AR X|slgo] g A HE o] S Wel
7] 91 5=t Th. ZAFARE A ) =, 0, Al AA R oA AR 0= AR E L Qs X542

o]

X

Ao £ o & PR = 5K, W 5K, AVANA 104782 A 5ol 20782 hAFO.2 2021
AR 20228711 260l A ZABITE 2A 7] v 48379 6728] AR S Aol 240
PBAARN O Fohe] BASIATE 267E Aok Wt AL WL 2k pHe} ECE 6.6,
0.31-0.32dS m-1 2 WSH= 7]9] gl7|u} vl & 0] 9Lon] Ao Bla 52 ALE| X 2.8 NO-NO| Fa
SHb> A > e 20 221201 7He ATFS B ATh CIeb SO SRS 2(31.38~35.10, 11.45~17.05)37
Al A HH(21.09~27.97, 22.40~26.10) 0| A 7151 2L -2 20.86~17.34, 10.65~5.47 = 71 A45l= HaS =
91Tk T-NTHT-P 3k 33 2ol 4 4= AR, ARl A = Z74817U 2 W8] 91910 CatK
T im0 A4 BE S710He ARS HATh 202199120221 AEK o 5 U8 A5te0] 24 )% 2
T-8-0] A9 pH= 2021 o) 5% 23 5| 9L, NOs-N-& 211 5%, 20221 10% 422 7)1&28 27513 o}
Cd, As, Pbo} -2 S8 85 54 7|2 ofstol 7t BAZE T,

FA: 55 A5, 2

FAFA} AR chancy24@korea.kr (010-3868-4508)

Table 1. AR o] %018 |51 S22 EA ¥5H2021~2022)

gx&egl A7l pH EC@S/m) NON  CI S0~ TN T-P Ca K
N 2021 67 0.41 516 3138 1145 1688 0.5  43.48 1.30
= 2022 67 0.41 413 3510 1705 1200 0.3  46.68 1.31
o 2021 66 0.22 843 2086 1065 2335  0.06 15.26 1.46
= 2022 65 0.23 8.50 1734 547 2078 005 3121 1.55
Ay 2021 66 0.30 697  21.09 2240 1983  0.09 2630 287
2022 65 0.34 883 2797 2610 2164  0.09 3217 345
w2021 66 0.31 685 2444 1484 2002 0.0 2834 1.88
ST 2022 66 0.32 715 2680 1621 1814  0.09 3669  2.10

Table 2. %% 5 Y& A st=2 #A7]E 2I=(FH: %)

oAx pH NOs-N Cl Cd As Pb
2021 0.0 5.0 0.0 0.0 0.0 0.0
2022 0.0 10.0 0.0 0.0 0.0 0.0
7\ 6.0~8.5 <20 <250 =<0.01 =<0.05 <0.1
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A Study on the Development of NEXUS-Based Evaluation Systems for
Impact Assessments of the Agricultural Environment Conservation Program
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AR 20183 e X et
o} S AFARATE A

FYO Fo)H 7R A LE I3 AR B H Ao Yo, FYFAL
Y2 FYIH EAGFS ok TYIARAZRZ I AFYS Y6kl §l
HAYE 3l TA- T 5 2A 4 JAl g Fgoll tf3t ol & fiesh= Aol FA ol AL
Aol ojgel et BoF, &, Al H x| 5 58 HAAYS HsEt L M2 ogrs;)h‘gju]%q sh, WA A
(NEXUS)+= 24 7+9] A5(Synergy) % Adl|(Trade-off) B3HE A4 5Fof X}%iﬂ £7154S 7t
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Fig. NEXUS-based Evaluation Systems for Impact Assessments of the Agricultural Environment Conservation Program.
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Effect of Chemical Activation Methods on the Physical Porperties of
Livestock Carcass Biochar
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Sin-Sil Kim*, Jun-Suk Rho, Su-Lim Lee, Jae-Hoon Lee, Jong-Hwan Park’, and Dong-Cheol Seo
AR B SIS (BK 16 W Tt ol T 9)), otk AV keIt
Division of Applied Life Science (BK21&lInstitute of Agriculture and Life Science),
Gyeongsang National University, Jinju 52828, Korea

"Department of Life Resources Industry, Dong-A University, Busan 49315, Korea

o
ox,
gt

o

i
o,

4, BEA B4 59 biomass7} 1L T} 2Hg & AR W S A u v e A G
ii/ﬂ, A3} T Fol Uil mAAlgo] B A E of £ H|aE A S 2T
Foto] B A gl g3 = d o) ARB-E AL Qlom, AR 5 o e dE A9
XH Sutets A G e Al 2020 o) A AR TFE AR = Al
9—"} T EA] B ARA = 413 oF | of &, A A E S 5
A v EohA] oL SHE 2184 o1 A e off i gk Qo =2 Jl e | 7]%
1 L=l Al Bho] @ A= ARA Wof] ZEShH= 4] R BRe] 2 @ H A
A 9 A S 7HI T whebA] 2 &A= WAL BEo] @.219] w]A| ]%
:?r ot 3}5h4 A 3LE Zld)sto] AR A 2okaLat sl 2
Az 402 Astgict dakd FAJE Q8 AFE-H oFZ-2
100, 200, 300 wt% = W5} S Th S IS A% HARA Eko] &
4 Brunauer, Emmett, Teller(BET) ¥] 321 &, A 2824, N, 52
E} SEMS- -¢F 3 T3t g4 A vho] Qa4 A 211 of 4]
At vhol e 2. d ol ¢ 0] mxﬂi I E X] o8> FElE 7HA AL )1l A IS A
A HA 32 H ol Al-go] & A& Elsk it 718 0 2 AHH,SO4, HsPOy) o] 2] 2] & Hlo] .2}
= Ao FE 2 7]-5, d7](NaOH, KOH)7} A 2] ¥ vho] @ 2= Al-5 F e &] 7]-5-0] A= Sith o] & H]
372|541 7](ASAP2020) S 59} BET 8|37 4 & J4151 207} 304 20 W] A14] vho] @ Aol Al v 514
o] V7 Sto} 20| 27135 o1} 4 W 7] oFE A elel shol oAl 1 HIE R o] 57} = 4]
S 3tel 34 91917, WM B o] 42 u K o] %) S UE k. o] e 2ol ufzt 7
Sok 948 1 2 AR W v A 4 9 s o) AR DE Y0l SRS A%

o
o ©
ot ol.n

H i o rlo

24N

&N
m o
% mkg (e O~
Ol0 o, o
sl -
2 rle
2 o

Ly

ol

(o]

2,

=
il

5

ofi
ol
-,
in
2 -
yo i

5

2
i
oo -
ofi
-

o

o Ty
o
i)
o
9‘_15
£
30,
o
H,
S~
x

~
Rl
24

= o
-}
ot
i)
o
2
TR
uz
ik
il

mﬁ ot H

o
JSE_

ok ok 2 flo 1o o moh wo
3|
H,
2
i (UE:;
il
tlo
Ho

ﬂﬁﬁmm»
nﬂl

e o,
o
a3

[
)
o r
O
©

=
HE,

i

O 0. v

NaOH, KOH, H2SO4, H;POy4
A= SEM(Apreo S)-2& £33
S 42 S0l 154

rlllo PM \-m
= o
rE

EINy
o
m& =S

}_/\}

~Lxg

osl;
lo

s —r‘
2,

ol mu:
o, ﬂ+

L5 AP, TP, vhol 94, AT, B
A A=A deseo@gnu.ac.kr (055-772- 1963)

o]
?_

Fig. 1. (A) 24 A, (B) NaOH 100wt%, (C) KOH 100wt%, (D) H,S0; 100wt%, (E) H3PO; 100wt% 2] 18,

- 262 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

71| M= 2Pd F =7| X2|ol 2lst 2F M F0b ot

Evaluation of the Effect of Aeration Treatment on the Ordor Reduction
during Organic Liquid Fertilizer Manufacturing Process

A9, oA, ol%, FAY, s

You-Jin Kim*, Sang-min Lee, Cho-Rong Lee, Hyun-Young Hwang, and Nan-hee An
FEAEH FAEAAA $71595
Organic Agriculture Division, NAS, RDA, Wanju, 55365, Korea

2 AP A 57100 PRl 714 AL B 719019 A gl el o1 4
S WIS S1ok Z7] Aelol the 871905 WA S 1 ol 45 ulm w5t A1
D1 AORE, 117, O, B8 B 10L 7|7 20%, 58 1% AL RE 2% 7] F %779} 53]
2 Aok Aol A WESHT §7]0u] ol WA 4R S ol 4 ) 27} o
A(HS)E A7) AT BHF AT BE Gt £/ 79 Phgol 7% A Ptk
R O} OF N 5.2 371l 4 31912, COe 7] i ol 31 518 e o
B robx] 427} 70% o] 421 Al o] FE 7|4 00204, E7)4= 300 A2 £7)7} 60 e w2 502 5
Lral Sich. 9191 A2 B3 718 AZTY F RRE ) 7)1 B GO EA FEEATIAMS) TAA
2k o 8} 2 Aol kA o]l ATAA Y 5718 SR A% T3 S $190 Bekeck o] o] WA
e AN 714 A7 BR T R0 AR Et,

FA|0): 17 HH], o FH A, Z7], F3lea, HaS
FAFA AEA: nanhee79@korea kr (063-238-2566)

Table. Changes in Hydrogen Sulfide Concentration According to the Presence or Absence of Aeration during
the Organic Liquid Liquefaction Process for each Raw Material

Liquefying period (day)
Types  Aeration 5 10 20 30 40 50 60  Average Decrease
(ppm) rate (%)
Rice O 0.0 0.0 8.1 0.7 0.0 0.0 0.0 1.2 -
bran x¥ 543 2.0 1,366 213 51.7 13.0 7.7 244.1 99.5
Sesame O 2.2 1.8 1.2 6.5 1.0 0.2 0.3 1.9 -
dregs x 70.3 120 866.7 180 93.3 75.0 133 187.2 98.9
Fish O 0.0 0.0 6.3 0.5 0.2 0.3 0.0 1.0 -
meal x 0.00 0.0 333 75.0 40.0 75.0 533 39.5 97.4
Bone O 9.3 10 3.3 0 0 0.5 0 3.3 -
meal x 22.7 120 4,000 4,040 3,000 2,000 1,300 1,534 99.7

*: Aerated treatment, Continous air infusion at 2.3m”/ton per hour.
¥: Non-aerated treatment.
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Effects of Biochar and Metal-Impregnated Biochar from Biomass Power
Plant on the Control of HABs
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Celine Lee*, Sulim Lee, Ahyoung Choi, Yujin Park, Jonghwan Park', and Dongcheol Seo
A el -9 EHABK2), Eolrsk A A QAL E)

Division of Applied Life Science (BK21 & Institute of Agriculture and Life Science),
Gyeongsang National University, Jinju, 52828, Korea

'Department of Life Resources Industry, Dong-A University, Busan, 49315, Korea

A el oF60%E AR ote AEH o HlEd oA AR HEHe v L HYES T YYEE 42
7|l A=t df e B A e e A e o] A 0 2 Yt S o M= 5~108 7t ol HE
S A Egef SRR -2 & ST 4dA o] 2FAZHEE AFol=tl o] 5ol 68N E Kot
A7) A2tehz 10 97HA] the Zholl Bl 8] ap&0] 35 A e 52 Haid oM e w2 J R/ 23] B 5l
Ut ST EAYSH HE o, =4, 8 A dh T S AR ozt SE 3 At v = =
e ZAIZF A 4 glow A e W0l Al

7VelA k. Z1E| A o] Ao Al ] i S4
7] 913f mhol v 2 AR Ao A {3 Hlo] ARE T (e, oF ¢, A, Y E)S} A sho] A
2 ARSIt Ao A A afste] ' o] il thde] 55 728 7ML Ho| A Aol 4
3 2 Edo Erdto] & W o = Vhetk o WAllat o] st o] A H AL 1A 52 FAlatel v
Aol ool Zeffd wf L £ E S w2l A HlE Ele FA0] FSE Al sl of ol tiE wAE v
T Utk ERE 7hehobd Hho| @ akE A o] @A Y E e S7MAIE Alolth A Aol A AT =
Al FfEof vhol @2} Bl 5 H2f Blo] LAE AhEste] el AIZMA] ThE ot FUR0.05 M, 0.1 M,
0.2 M3} 71 2] 9] (o1, d, TTE)=0.1 Mo AI71A] o2 oK1 /L, 2 g/, 4 /L) .2 A 7}sle] A2
N 77 AR ERED-ar w7t 7P 2 02 Mt 4 g/LoflA] =A7F A AERAL, SS5EE
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3.07 ppmo] EHAI T 7L Aol = EH A At FHH L2 vlo] exkef T & Hhol oAl A 2]
Zte) Apol7} A ahRl Qb w4 Soll M= el ek o A2 Hho| AP TF =2 Aol 71 A bRl A
O =F Helth
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FAjo]: HABs, 5%, Biochar, Hbo] @2}, G430 &, A2 A
FA LA} AZA): deseo@gnu.ac.kr (055-772-1963)
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Fig. 1(left). Chlorophyll-a by different concentration of Biochar impregnated with Zn 0.1M. The higher concent-

ration(4 g/L) lower the amount of chlorophyll-a until day 5.
Fig. 2(right). Chlorophyll-a by different concentration of Biochar impregnated with three different concent-
ration of Cu. The higher concentration(4 g/L) lower the amount of chlorophyll-a.
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Study on Indicator Mirco-Organism in the Soil Environment of Korean
Radish - Chinese Cabbage Cultivation Areas in the Highlands of
Gangwon-do

AR, Gl AN, oA, ol olE wAY

Kyeong Rin Bang*, Mi Ran Hwang, Heon Seop Won, Kwang Jae Lee,

An Soo Lee, Jae Hong Lee, and Jae Young Ko

AR IR S ]

Gangwon-do Agricultural Research & Extensions Services, Chuncheon, 24203, Korea

U] LA X A5 5}7]—.‘5"3%6 9 & A gt 2] w7Eo] A4k 5]
ool v AR tﬁ, WA S, AlES, —Ev"e 8 5 B El o HhEE = Husjof f A
Le&Eo] Qlot 53] e S| 7 grbd = e 5 9 2 OJF_P Sl ot Y % 5 Ao ol F okt
Al71017] el v 7F el =l e 27 A 0 2 At Al AF 2l wiioll o] ¢ o] 527 A Q1 Akt A 2]
A7y 2 P2 S EF RO YR FEA G, 11 Ee] Alatol] ZRol7k Q=R Yot 7| fla] 7wy

YA AR o S 7T BA B ol A A 2 R] 270 Al 3] 3 2wl A E 7 2R 270 Al
3RS 2 7|89 E N R E XHH s, 2171 0] FAHE, B, 5 U858 YA A<t Escherichia
coli, Klebsiella spp., Enterococcus spp. 5 H-2] 519t} H]X] &= EMB Agar 2} Enterococcosel AgarE o]-&-

3}93 3, Escherichia coliv=EA, 732, AL, €)W, Klebsiella spp.+= A, 735, WAL, e, Enferococcus
spp.+= 75, BAONA - E AT 5782 168 rRNA F-42F G7] A F 24 —’Fﬂ %, BLAST 272 24l
S TE S B, BAME, 5 H-E-GollA 2= §l.au, Enterococcus spp.= E ol A= e 5FA] 2
AL FARE I B G Bl A w2 E| QU Th o5& X3RN 9ol i oF 200952 TheFgt Al Eo] ] = §ith

FA O ZF e LR, QYR FHA|
Zf-o‘j:?-x]- &eH: bb1980@korea.kr (033-248-6109)

Table 1. =Y x| F-1]j 5= A v %] LJ44 X| FEA]|

Escherichia coli Klebsiella spp. Enterococcus spp.
A EY sYES siE EY U8 BAE EY Y8

A - - - 1 1 1 - - -
= 1 1 1 1 3 - 1
2} 2 2 1 1 1 1 - 1

L 1 1 1 1 - - - -
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Assessment in Effect of Food Waste Compost in Soil Microbial Biomass
for Tomato and Peper

79", Khok Pros, 793, AR, wga
Kyoungyoung Kim*, Khok Pros, Yonggook Kim, Jaehon Shim!, and Gwang hyun Han

FE0E, FUE QR SUBAR mgmai

Chungbuk National University, Cheongju, 28644, Republic of Korea

'Department of Soil & Fertilizer, National Institute of Agricultural Science, Wanju, 55365, Republic of Korea

HiE T = S48 1752 97%7) 715 AbR, B[], Hlo] &7k Al o= S-8-E a1 §low 11 5 44% =
Eu] 2 ARS L), Alsk} ol A MR Bl S 4 E 37 B2 g7 Bo] FRaH Rk 155 o
] SF4%2 52 Qo] ©|gt o ol ko B4 ofste} woF vAhE WA Aol et 27} 9lch. 5 2
A S B 80 520 QIR ok u -2 EoF s of) WgeHA RE-S-6H7| wtoll 2 At
EnbEs 2ol S4B 5 Bl Ao} B vl 2ol vl 9TE Bolec

78715 o] oA S B ERtESL P A 55 717 A P AR 7|5 50% 714 H] = A
& 2 Con) =, A& E[H]E 100%, 200%, 300% =52 = 7)H] 2 2](C100, C200, C300)3}+= 31+
AR5 2B QA EE ysigith B A 8 E A9 27 = AS7F F H B A
slo] S22 32 E 52 g 2= (Chloroform Fumigation and Extraction) & = u| A& 45k 0 & 2 A} T

EnpE o] A9 BR/17H % AN 0 2 v E A 2717 EA5H BES Hge 1) S48 By He)
of ol T} Tpol L} 2415 ]u] A 2] ol w2 o] 1) 7] Weke SIS 5 gt TR 19 %
S A7 A E Y 277 ST ke A2 ERIE 4 glglom S AR B A e {5 A e s
of whE v E - 7] Mk §Lih whebA] 2 Aol A 54 Bl A 2ol o3t vAE o 3
Sl 4 B AOM 471 A4 AF7E LA S 24 270 daE = 1SS AT 4 3]
W o 1tk 7] 9l F4 A7} B steka AR E,

FA O SAE 7)E, SAE ], oF W, B vE
Z2Q P2 A&A: hangh@cbnu.ac. kr (043-261-2563)
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Fig. 1. Distribution of biomass carbon in (a) tomato and (b) pepper.
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Investigation of Cd Adsorption Capacity of Botttom Ash Activated with

0.1 N NaOH and KOH

AR, ARV, ol SAF, U, 23!

Jae-Young Choi*, So-Hui Kim', Seung-Gyu Lee', Jin-Ju Yun', Jae-Hyuk Park', and Ju-Sik Cho'
Aoty AEsgety), eAddsty Holelat & IT-BiogdHds

Department of Bio-environmental Science, Sunchon National University, Suncheon 57922, Korea
"Department of Agricultural Chemistry & Interdisciplinary Program in IT-Bio Convergence System,
Sunchon Nation University, Suncheon 57922, Korea

2|t apo] uf 2 Wb Aol A WA SH A Bl E EEote] L dEE S Al A S A 2 s JaE L
ot A8 AR EL 9T BER o2 2E O vy 9l Hlo] 9 219} 9A}E A thEFe] 2L 1R 1 )
o, g0 3t FAE Tl Sa Al AN anpA ol A A Aup vt s o)A o &
&} #3]+= Cd, Cu, Ni. Pb, ZnZ Cd2] S2H& ]‘7% S - 3Felst T} o] B 51 0.1N NaOH, KOH ©.
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Comparison of Ammonia Fluxes Between Urea and Ammonium Sulfate
during Rice Cropping

Ali Fakhar', Ronley Canatoy’, and Pil Joo Kim'?
'Division of Applied Life Science (BK21), Gyeongsang National University, Republic of Korea
Institute of Agricultural & Life Sciences, Gyeongsang National University, Republic of Korea

Agriculture is one of the major sources of ammonia (NHs) emission that accounts for > 80% of the total NH;
emission. The NH;-N loss decreases crop productivity and increases financial losses. In addition, NH; serves
as a precursor of particulate matter (PM; ) that pollutes the air. In agriculture, flooded rice paddies emit higher
amount of NH; than dry upland soils due to a highly reduced soil condition, high floodwater NH,"
concentration and higher pH (>7). Among these NHy -based fertilizers, urea [(NH,),CO] is commonly used
by farmers followed by ammonium sulfate [(NH4)>SO,]. Urea when applied to soil significantly increases pH
due to hydrolysis and then favorably increases NH; emission. In comparison, ammonium sulfate has lower
NHj; emission due to the absence of hydrolysis reactions making no significant increase in pH. However, the
influence of ammonium sulfate application on NH; emission in rice paddy is still unclear. To evaluate NH;
volatilization in flooded paddy soil different N rates (0-90 kg N ha™) were applied using urea and ammonium
sulfate in three split fertilizations. The NH; emission was monitored via the static chamber method. While soil
and surface water chemical properties including extractable NH;"-N, NOs-N, pH, and electrical conductivity
(EC) were observed throughout the cultivation period. Our results revealed a temporal pattern and a single
peak after every fertilizer application. Irrespective of fertilizer type, the NH; volatilization rate increased with
the application rate. After basal application, NH; emission in urea was 3 times higher than ammonium sulfate.
But in tillering and panicle initiation stages it became almost twice. Similarly, ammonium sulfate seasonal
NH; emission was 37% lower than urea due to a negligible increase in pH. Interestingly, ammonium sulfate
applied soil was found higher soil NH,*-N concentration resulting to a higher EC compared to urea. The less
NH; emission in ammonium sulfate was mainly due to the insignificant increase in pH and lesser NH,;*-N in
surface water. Conclusively, ammonium sulfate could be a better N fertilizer than urea due to its lower NH;
volatilization losses from paddy soils.

Keywords: ammonia, ammonium sulfate, NHs volatilization, urea, rice paddy

- 269 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

F20|ME XM27t EF sietdal oS4 U WEENIE 2k 0jXl= gt

Effect of Useful Microorganism Treatment on Chemical Property and
Microbial Activity of Soil and Cherry Tomato Harvest

o, AU, FER olsd
Jong-Kook Jung*, Min-Kyoung Seo, Hyun ]00 Yang, and Seung-Hyun Lee
(Aol 24 A AER WA 5AE AT ALE
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Eco-Friendly Agri-Bio Research Center, Jeonnam Bioindustry Foundation, Jeollanam-do, 57510, Korea

H o= 8 8| A E(Bacillus amyloliquefaciens KB3)& 271X e =2 B R ulE SLAFo|| 345 2] 2519
‘ﬂ1 EoFastd 4 UVE A g B b O] pslukof| vl X = Rk v wete] {8 g W Ert
E g of 3t Zu 2 sfel sl A} £33 5] Qi) B A Ttol) AME S8 A &1 Bacillus amyloliquefaciens
KB3R5 0] 33 9] o) A WA 52 HE RO, WA, Al S-S 207 Wy
Fgolof thek AR A Holw, AHEAAS TE F o el SAlS 3{5 = atgolth o] & F4 &
O Hjofate] 7)1 1x10°9] 7558 30%. 60%7F E]Ei B A|slof sz 7ol T A 23k At 7} 7+
A g] rof| A A AR A A7) A 2] qof| BBl 75%, 55% 7t skl vh. & AR A 2l o H] 10% A
stPew, pHe FA 2= 4.6 22 45 Hol= H| W & 2]t 212} 5,59 5. 28 718} of, Eofe) 4t
LB AaAzh 1o A, de, vl A ek A 2t 2 Afo] 7} o 2] ¢hqbrh. A 23t w]AY
501 Bacillus amyloliquefaciens KB32] EoF U] §H3-8FS Sholst Zif LA gjofAls Hol X 9kgkow,
30% A &] ol A= 1.37x10°0] 60% A 2] ol Al &= 7.0x10°0] £ U] g-5-5 2-& Bl it ZHzke] A €]
Tol| A 2he BFE- R HpE O] phetS SIS A3 A e ol A Z12F 10% ko] ST F glew, A e
o g wbe Auo0] Z/1Ee Helak

i

O

[‘

FA): WL EILE, $8 014, B0 Shahy, B v EA
FAFA AgA: marinejjk@jbf kr (010-9606-6717)

Table 1. -84 A 2] F EF0] o] shaha AL 14

Bacillus amyloliquefaciens Bacillus amyloliquefaciens

Division unit KB3 30% KB3 60% Control
OM % 0.333 0.341 0.361

P mg/kg 189.863 178.247 208.639
NO; mg/kg 4.014 6.794 16.984
CEC cmol+/kg 0.018 0.021 0.028
PH 5.543 5.120 4.613
EC ms/cm 0.037 0.050 0.167

- 270 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

HIEH HiS2 EU2Eo| A2kt Eot

Assessment of the Correlation between Methane Emission and
Soil Temperature
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Yun Duck Seo! and Gil Won Kim'?

'Korea Carbon Farming Institute
Institute of Agricultural & Life Sciences, Gyeongsang National University, Jinju
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Vertical Distribution of Microplastics in Sediment Body of Han River

Yunseo Cho*, Sang-Ryong Lee, and Kyuwon Kim

AR, o8, 7

Dongguk Univ., Dept. Biological and Environmental Science, Korea
Eaojshn vlol @ §7Tsta}

Nowadays, MP pollution has received a substantial attention due to the most ubiquitous and long-lasting
anthropogenic changes to our environment. While transported by the runoff from soil surface and precipitation
including diffusion with the attainment of MPs in ambient air, MPs were accumulated in many pathways such
as ocean, river, atmosphere, soil. and sediments. Especially, sediments are regarded as the largest ‘sinks’ of the
MPs. There are numerous reports on the distribution of MPs in sediments. However, the distrbution of MPs in
Korea river sediments is not well known. Therefore, it is necessary to study on the MP distribution in Korea
river sediments. In this report, MPs vertical distribution near Paldang lake was examined, and the comparison
depending on rainfall was investigated. In addition, the relationship between the chemical properties of
sediments and MPs distribution was also analyzed.

Total numbers of MPs varied from 2.15 to 122.2 particles g d.w. in each site (Sec.1~13). The distribution
of MPs was examined from mainstream (M) and tributary (T) according to the PCA results. The average
abundances of MPs are 40.47, 34.14, 5.01, and 8.19 particles g™ in NM, SM, T, and TC, respectively. There
is a significant distribution difference between M and T. Abundant polymer types found in the sites are PE,
PTFE, PP, Polyester, PS, and Polyacryl. Among them, PE, PTFE, and PP accounted for more than 70% of the
total MPs in all sites.

Keywords: Microplastic, Sediment, Paldang Lake
Comrespondence: leesang@dgu.ac.kr (031-961-5168)

Total MPs in surface of sediment (0 — 15 cm) Total MPs in middle layer of sediment (15 — 30 cm) Total MPe in deep layer of sediment (30 — 60 cm) ’
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Fig. 1. Vertical distribution of total MPs in sediment. Fig. 2. The number of total MPs in each site.

- 272 -



20223k UIEYHIRTIE] H54X Fol gl HIIotarel

Y,

OF¥

B XHEH Al 0|2 Al7]of U= MIE HHSEF Hlw

Comparison of Methane Emissions by Transplanting Time on
Early Maturing Rice Cultivation
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FYR oA M| & 5] = o] ALBFERA(CO,), T EHCHY), oA 2(N,0) 1= 7] S HBHE of 7| 6= ) 3]
LAZIA0 W, 0] F CHpE X| 218} X471 CO, 9] 25H) o] ©ole] 328 713 tjAre = o At &
© 2 CHy= 171 0F 515 Tgo] Hl& 5= A 0 = 24 5|1, 0]% ¢F70%7] 217+2] Zs(Anthropogenic)
S-estch B3], 217k 5ol &5 CH, M &5 % oF 17%= =0l A W &5 1L Qlof, T4 9l CH,
Wi & 713 o] o] @ eI Th ofof uhel, B Aol Al u Ajuj A] o] A 7] o] wHE CH, vl e}
AbeF 58 Bl wsty) 918 AAsHTh A hAF A SA T ST B U] = oA Al
Astgon], B E50 2] S48 AAEgTh ¥ 0]92 59 109(Time 1, T1) 5% 25U (Time 2,
T2)E 15949 714& Fof o]} ¢, Hi= 3k T 2092} G- 1 E 2209} 514t} 0] 9F & 423} A|74A]
% 13] CHZ 235}0] GC (FID) & £-4]3t .o, $23H Wl J Al 7} 2] 2] 0] 448 7|20 R &k
2 Ft2 % 1,150-1,200°C AFo1Ql o]9f 3 122 UAHT 1)<} 114AAKT2)of) 212t AA skt - A, A
Wl 717 % CH, 2] Fw] &5 T13H T27} 2421 90.75, 58.09 g m™ = T27} T1of) ]3] 2F 36% - v &S
Hoh T19T29] 248 7171825, 79.1 cm= T10o] T2 v] 3] 2F4.3% =9kt}. Fx]wk, 232 A oot B
A 42, o2 &, M ok, GEA T T2V TLo) W6 -2 23S B th Y 429} o] A =Tl H]
& T27} 212} 45%9 59%, HA -8 oF 78% B ZALE|QITh 222 0=, o] A]7] 7} whE T1of| v]3)
o A 717} 15 =& T20) A CHL ] v &0l A gl o, & 8-S Uehyginh 2 a7 Aah= 215 =
A% 91 -9 A X CH, ] W28 A 7bak ob 4 A 91 AARS: 9]3t ooyl A o 7] % A2 ARRE A
o2 giEc)
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Fig. 1. Comparison of total CHy flux by transplanting time.
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Comparison of Soil Microbial Characteristics according to
Rice Paddy Use Type
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t} 1= o]-g & g o) Wt ANOVA B4 A3} Proteobacteria, Chlorobi, Spirochaetes 2] Aol A _T_’E?J L9
3l 2}o] 7t 9l 9l v THA-G3)F Eoko) A 71 ZhA Zo] At} o] ¢3 AutE X5l T A-83S ot
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Effect of Biochar Derived from Wood Pellet-Based Thermal Power Plant
on Heavy Metal Immobilization in Agricultural Soil
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Hho] @ ah= thoFsh aho] Qui A S HEaf|oto] AJAgt EA R EoF vt Ay G2 ¢lef 159 @2 A
Toll EE-E glen], 53] Bho] @20 {& FH A -2 pH SA4S o] 85 o L H B S E =
2o 2 ALG-E|UTh kx| Eho] @ Ab = H R EA, Hatl 25, A7kl & el L S of thE, g Aj Ao
-2 o X9} vjgo] @ FFH T T I A AU E8 & g FAEE FARE A3
(bottom ash)7} 52 of] Y 7153t HEo] 2 X Wood Pellet Biochar; WPC)= ?15-E]of 3% o] & H}o]
QALE B TSR A S ETE o] 2 Aol = FEELE L FAHAE e =E WPC
O] Pb, Zn 9| 2H4 3t A& 76| Yo E ASAI S skt B Wik obd o & Fhedo] 2h7)
200 mg kg, 378 mgkg! EoFo]| WPCE 71710, 0.5, 1.0, 2.0%(w/w) = ] 28} 0.1 7} ] 2] Lojj A GRLE
A BT, o] ¢ Hi= 3F 65 ol sl e FA o FE(LS em)E AHF ST T B4
pH 2 Mehlich-T -4 ¥ 0 2 9 F €] Pb, Zn $FS B4 519 0.1, AL 2 Pb, Zn 8122 HNO,-HCIO; &2
Ao 2 Mg sto] sl it EoFe] pHy WPC A 2|gfo] 7135 opf o, Bk 5 - a | Pb
GreF-o 522 2] 91(Control) ol 4 85.8 mg kg™ ¢ ¥HH WPC 2%(WPC 2.0) & ] -0l 4] 57.3 mg kg = 33% 7}
£8HE 20 2 el wek G A E Zn T2 A2 771 60.5 mgkg ' 1 HEHE o) WPC 2% Al =352
mgkg ' 2 41% 74 sH= 2 0 2 vebydth o] vho] @ 2}9] 4 FA Wl ulo] @ abef] 2|3t & ok pH A
off oot AutE Hojxick AubE o2 LA 44| Pb U Zn §5F-2 113 mgke, 116.8 mgkg ' 1 whad
WPC 2% ] 2] o] A += Pb 3FeF-2 64.3% 7145 4.0 mg kg, Zn 3H2F-2 55.2% 74438523 mgkg' © 2 1}
ERytTt (Fig. 1,2). 2314 0 2 3l 4 §-8| WPC= Fa5 22 L ¥ w3 oA 2114 ¢] eHg 34|
2 38342 918 Ao 2 wokE
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Fig. 1. Lead concentrations in young radish leaves.  Fig. 2. Zinc concentrations in young radish leaves.
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Evaluation of Polyhydroxyalkanoates (PHA) Biodegradation in Soil
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A A2 vA| FepiE o2 I5E 2 @ P Al 7F A3t o], 7] niA SehA 2 A 4= 3l
+ 28 Ao T o] wobA| AL Qlek. E[H| 87 7Hs 3 A 2 e X PHA o 2 ol A Bt 1002
W2 Faf 5= sler RaE o, Eof &7 oAl o] PHA Eafoff w3t 232 vlu|eh Aol
wHEpA], 2 9] 542 M 2 T2 FE 9| PHAS AME-olo] B W AL sl =& S5k sid<
%7Vl gheh A= ThE f= 552 PHA (scPHA Bl aPHA) S ARS8, 272 BE(F) FEjet 3 (G) &
e = Al 2st it HEFE PHAE 5 5 om = A4}, M G 8] PHA= 1~2 mm 7| 2 A H3}0] 5 gof 57|
& 545t SHlstoith Alake 25 9 A F e o] PHA= 212} 10 % 10 em Fofl ol Apd& g 5 15
om Z1 0|2 B (A= AP T A HH st Al 2o vl s o, iidE A Ee €
F71 (30,50, 70 )& AL 2 Aokl A Bl A S FA st Lol E Htetginh 25 F e ot
FEf 2 PHAS H| 251315 ) Eo == Sl HEFEl oA vl W= A et o, 25 F e ¢l aPHA-F
O] {347} scPHA-F Wo whe 7] o == Al 2H4] Q1 235 H Ak v 70U 5 scPHA-F&= A <3 A
wf7F A= A gl e, aPHA-F= vl Y 449 & Eoi 7t ehr == A0S Heirh S F e ¢l PHA A
2ol Al o | 30, 50, 709 & H3)| o= Z1Z) scPHA-GOl| 4] 46, 60, 74%, aPHA-Go| A+ 30, 55, 65%= L}
Ebteh. whebA, 2 Aol A PHA 9] F-5-of F o] et 2ol e 2ho] & K glow, 50 whof a7} ¢
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Microplastic Incorporations to Paddy Soil as Consequences for
Soil Properties, Greenhouse Gas Emissions, and Rice Productivity:
A Pot Experiment

Eunsu Park', Donguk Park', Juhee Leé?, Yeomyeong Lee’, and Sang Yoon Kim'?*
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"Department of Bio-Environmental Sciences, Sunchon National University,

Suncheon 57922, Republic of Korea

"Department of Agricultural Chemistry & Interdisciplinary Program in IT-Bio Convergence System,
Sunchon National University, Suncheon 57922, Republic of Korea
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#They both contributed equally to this work.

Microplastics (small particle sizes < 5 mm, MPs) have been widely distributing in soil environment. In
particular, agricultural mulching and greenhouse films as well as plastic bottles were considered main sources
of MPs, which can be easily incorporated into agricultural environment. MPs incorporations can deteriorate
soil physicochemical and biological properties, which could influence overall nutrient cycling, rice yield, and
greenhouse gas (GHG) dynamics in paddy soils. However, there is little information available so far. In this
study, MPs (0, 0.025%, 0.05%, and 0.1% wt wt, roughly corresponded to 0.5~2 Mg ha™ in the field) were
proportionally mixed with mulching film (60% wt wt™), pesticide bottle (35% wt wt™') as high-density poly-
ethylene (HDPE), and other plastics (5% wt wt™) including polypropylene (PP), polyvinyl chloride (PVC),
PET (polyethylene terephthalate) at the presence or absence (only MPs added) of rice plant with triplicate
before the rice transplanting. GHG emissions (CO,, CHs, and N;0), soil physicochemical properties (leachate,
pH, total C, N, extractable ions etc.) and rice productivity and yield components were investigated. Overall
GHG emissions were increased by MPs additions during cultivation, particularly in the absence of rice plant.
MPs additions significantly deteriorated rice growth, mainly decreasing tiller numbers, ripened grain ratio and
height with increasing MPs application rates. MPs incorporations significantly deteriorated soil physical
properties, mainly decreasing flow rate of leachates particularly at high application levels. This study showed
that MPs incorporations can worsen overall soil physicochemical quality, resulting in significant reduction of
root biomass and rice productivity. In addition, GHGs emissions were potentially increased by incorporating
MPs, probably due to increased potential of decomposition rate of MPs added to the rice paddy. Therefore,
effective mitigation strategies of MPs should be developed for a sustainable agricultural ecosystem.

Keywords: GHG, Leachate, MPs, Plastic, Rice yield, Soil quality
Comrespondence: sykim(@scnu.ac.kr (061-750-5189)
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Information on the Content of Inorganic Nutrients for the Recycling of
Agricultural By-Products in Agricultural Land
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Table. AR AL | B2 5}ALSF

T HES v| 5 ZHih(kg/10a)
(ZAF) (kg/10a) N P K

:1H(32) 249£121* 7.0+4.2 0.72+0.32 3.8+1.2
©7)(31) 261£72 4.5+1.8 0.52+0.21 1.5£0.6

Al A el n
e 2.0](31) 173465 4.4+1.9 0.49+0.18 2.4+1.8
u}-2 E0bE(32) 252+84 5.9+2.2 0.79£0.41 3.9+1.6
HZ2(34) 16768 47425 0.47+0.22 2.1+13
H]] 35(30) 13086 2.8+1.6 0.32+0.16 2.0+1.4
I FuR(30) 266£116 54428 0.69+0.27 44+2.8
L]l T2(60) 3124211 3.1£1.2 0.37+0.18 2.3+1.6
HitE Z(40) 613317 74447 0.61£0.28 54£22
230 546302 6.3+2.2 0.76+0.26 5.0+2.6
S7)(30) 502+232 4.5+1.8 0.50£0.21 3.9+1.9
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Differences in Growth Inhibition and Antibiotic Accumulation of Forage
Crops according to The Levels of Livestock Antibiotic Treatment

olAx, 259, AR, wsEsbd, olgol, Ay, 088

Yun-Jeong Lee*, Ju Young Cho, Hyeonji Choe, Chohra Hadjer,

Keum-Ah Lee', Young-Nam Kim, and Yong Bok Lee'

A SAMIE (BK2Y), AAEE TR ST AT Y

Division of Applied Life Science (BK21), Gyeongsang National University, Jinju, 52828, Korea
"nstitute of Agriculture and Life Science, Gyeongsang National University, Jinju, 52828, Korea

2| U O] SARE 4] SR QIS 7S ARG 3] 71z 7R, 712 &gk 94?‘?} AbE
U ETL2 W2 S SAETEol Al 2l of B E& A 2L it o] wiitell AA th=8] FAE w7t
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STk Pot E0F2 25 1A o = A FstGl e, A=A = X4 (Shoot)2F A[SH: (Root) = Lof 213
K = O}Oﬂq a8]a REEoFu A A A U] SMZ, SMX 4 STZ === LC-MSMSE o] &
Sto] 2 gshgich, 2 o1 e] Aol w2, ckauke} £ o]l 2 pot EOF ] GHA) 551 SMZ, SMX 2
STZ 3% 5 352 5% SA500>SA250 > SA50 > Control A 2] £ 0.2 =7 Vet S o 2 2

FHAED 58 LY E Y3 A3l SMZ, SMX 8 STZ 355 17 AJ7bo] o whet 7hasle 3 a4

rf

0
O

< Btk A AE2] F5ol whih Bofo] FAYA Fagt 2be PAA FhE2 ZolE H AR A
HEA Q1 7 - ook A B e ol whE 220 A 2fol & EhQls| 2 At dhe] E XA A A
58 Y2 GHTSAS0 A& Al st TAK 32 o] floith AEA U A wEe HE
3 g BoFO| 2 F FAA s ET A A EE gl ow, dEukel EE A Y & AEo A 37| Y=
2] %= ¥ oF> Root > Shoot 0. & =7 Uelytth R E AuE Z54 & o), 3HEA] 28] Heof w2 2t

2ol UG GO AL AR BE QAT PHA A BEI ES5E EG Y ARA 47
S 7] ol Aol WS 1 6 R wop ol ] ) el A )
o 7|uhe TS O, S S SR o] B ALRAE U] 754 B WSt e A7t Be
PP CEREEL

Z=A)o]: Forage crop, Sulfonamide, Livestock antibiotic, Residual antibiotics, LC-MSMS
FAFA} degtA]: yblee@gnu.ac kr
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HEXY 2+ EY 5 stind 77129 =7 ZLIEE
Monitoring of Organic Pollutants on Orchard Soil in Jeonnam Province

ARe*, AR, olad, HAA, o]x%, olak
Sungwoo Kim*, Hyeonji Kim, Soyeon Lee, Kyungjin Kwak, Jinwoo Lee, and Hyosub Lee'
At Esdrled, HEdEsd a9sdastd

Jeollanam-do Agricultural Reasearch & Extension Services, Naju 58228, Korea

"National Institute of Agricultural Science, RDA, Wanju 55365, Korea

TS e b ghdet AP WS WAIE el ARE-Ee A= =Y, s, X[k
s YN AFsle SHS 7L it s of U 29 A B s AbE e Ao e
A AT SR A2 Q] e eh Al et A ot 53], BoF ol 1R ete wohe AlRtel
Aol whet v & 5 of of A8 22 FA = o] AFR 7L Thefet AR FEj R Hske] R L fEd R
SAHA Ht. o] A 2 ER A4S 7HX AL Q7 w 2ol Y HE B A b SEE e
Rtuplo] Zasith meha & oM e A eyl dh= EY 81 & sl frl g e ARy

=

atorsty) gletel Sastelrh, AT A Bl A 58 AT SJete] §71 ST, ST Ak 2
542 &89 T oM B 2 S o] §5k0] £ET T 9 R0k 125 HeHLE 7| (HPLOMS/MS)
of 71|22 e 3 ARHEANGOMSMS)E o830 M 1 44 el ieh, 241 23 5%
2 87 L Y54 B 3FHE-S azoxystrobin, boscalid, carbendazim %5 9%-¢], W) AFA|+= endosulfan-sulfate,
phorate sulfone, phorate sulfoxide 5 13%0] &% ¢ th I EY & T = 7 59F2 chlorantraniliprole
(534) > boscalid(5274) > difenoconazole(494) > fluquinconazole(41 ) > azoxystrobin(354) <=0 3 th

FAO: HrEY, 7| gEE, LYEHT
Z2J P2 AA: ksw9088@korea kr (061-330-2503)
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HEX|

12

SUS 5HHs U X5 5 RS DU

Monitoring of Residue Pesticide on Agricultural Water in
Jeonnam Province

AASx, AR, oladl, BR, o4, o] mA!

Sungwoo Kim*, Hyeonji Kim, Soyeon Lee, Kyungjin Kwak, Jinwoo Lee, and Hyosub Lee'
AR YTIe Y, SEEY TR ATy

Jeollanam-do Agricultural Reasearch & Extension Services, Naju 58228, Korea

"ational Institute of Agricultural Science, RDA, Wanju 55365, Korea

FoFE 2HE o el WA E Yol T T sAA = AR Sl s d S o ZHRehe S4E 7HA
o, A4S 7 G713 E R B 9 A 5 AR A Ol §-UE A SH S dod 27t ol A%
ARl A7 et Aotk whatA i Aol A Ul 5989 5 5o AR gt
flote] =aysgith 20229 493 79 23] o) A U8 s 13 1t 2|5l 122 o) tfstod A =&
2 5F AL, A8t Al H = dichloromethane © = o1-of Bufjslo] AA|¢F & A g 2wl g T8 L ZeFR X
7](HPLC/MS/MS) 9} 7| Al A 2 rbe Tl 3 A 52 A 7)(GC/MS/MS) & o]-8-5Fof g5 B A4 48kt
B AT sFA 4= 4L o] A 2 A alachlor 13, 4144 fluopicolide 5 6%, 4F3=A] bifenthrin 5 123, 72 o]
& A| & A alachlor 5 53, 4F+A fenoxanil 5 14, ’“’Zxﬂ bifnethrin % 13%0| A& % ¢tk | olp=4g
o] AF2A| bifenthrin 5- 4% 1} AL A isoprothiolane 5 3%, 7Y o]+ A 24| pyraclonil 1, AF3=A]| bifenthrin
% 8%, At A fluxapyroxad 5 750] &= %t o}{—’,\— Z Ul S 50F2 tricyclazole(1974) > alachlor,

isoprothiolane(1274) > bifnethrin, thiamethoxam(8 ) 20| ¢} 11, X3} methoxyfenozide, oxadiyl(87) >
isoprothiolane(47) > bifenthrin, imidacloprid(34) <=2 & =3It}

FAo): 528 S, X514, Aok, By E
FGFA AR ksw9088@korea.kr (061-330-2503)
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PC-79
SHECo| ASHEY SUS K5k SR

Analysis of Groundwater Quality by Agricultural Type in
Chungcheongbuk-do

QkRm's, D3R A, An, Rug?

Hyeonmo Ahn'*, Ju Hyoung Kim', Kyewon Park', Bomin Seo', and Min-Kyeong Kim®
FHEEEA7IEY eyt

'Chungbuk Agricultural Research and Extension Services, Ochang 28130, Korea

*Climate Change and Agroecology Division, National Institute of Agricultural Science, Wanju 55365, Korea

7| S 3lo)) i 52| A 9] FU A IS LU E FL7] 95l T U8 Asharol e 49, 7€ A2
3ol A A sfeld ZARE kAL Ut 4 AR A= 2021, 20229 S-52] 9 9] 53 B H 20X (=
5,05, AV A R] 10)2] X[ ot TS £APSEY] F5F e X|ot4=9] & S4BT

FEA9 9 G5 el pHi= = 7.2, 2 7.6, AV A 2] 7.2= ol A 71 =] vhgkth EC2ENO;-N-E
747} =0.24 dS/m, 2 0.24 dS/m, A2 A5 %] 0.40 dS/me} = 5.0 mg/L, '+ 4.6 mg/L, A A A1) 2] 5.6 mg/L=E
A A A ol A 71 = A e T T-N, T-P 22 4 $- 2+ = 18.19 mg/L, ¥ 16.20 mg/L, A|/d A | %]
18.10 mg/L &} =0.11 mg/L, B 0.07 mg/L, A4 A H] %] 0.09 mg/LE =of| A} 714 =7 velydct CrekSO,”
L 747} = 16.15 mg/L, ¥ 16.08 mg/L, A A A ] %] 30.84 mg/L&} = 16.86 mg/L, 2 21.70 mg/L, A| A A H]| ]
34.93 mg/L= Al A R ol A A Lo SO, = 2ARR of et ZH-Eof] JFE E 42 Qs HE7HA
AEE YA FUE Aol A7 & 2 A 92 §li= A2 2 ZALE GlT o] 9f o] e eE=
Aol ga2lo] Mol A& o 4= sl en, ol g3t AutE B2 AjH5-3 of) what X 5h4=9] 3keh &
1L sto] FULSE ARSI P AHes A4S 4= §1& A0 2 eyt

FA: 984 A5, 2R A
27 dgA: Ahmo0l@korea kr (010-9950-9215)

Table 1. Water quality analysis of agricultural groundwater in Chungcheongbuk-do from 2021 to 2022

T — EC NO»-N TN T-P Cd As Pb Cl S0~
(dS/m) (mgLl) (mgl) (mgl) (mgl) (mgLl) (mgLl) (mgl) (mgL)

= 72 0.24 5.0 18.19  0.11 0.00 000 002 1615 16.86
s 76 024 4.6 1620 007 000 000 001 1608 21.70

AlAAER] 72 040 5.6 18.10 0.09 0.00 0.00 0.02 30.84 3493
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MZSHE 20| 22 27| Al S HID

Comparison of Chemical Properties of Organic Liquid Fertilizer
Containing Golden Apple Snail (Pomacea canaliculata) according to
Manufacture Method

AR, DAL, olad, FAA, HH, o1 e
Hyeonji Kim*, Sungwoo Kim, Soyeon Lee, Kyungjin Kwak, Ducksoo Choi, and Jinwoo Lee
Aepd=sd7lsd

Jeollanam-do Agricultural Research & Extension Services, Naju 58228, Korea

o A A2 S AR B o2 ] gare] eloh A o] 5 B8R glt. SHKuk ek
G Yol e B A8 270 TS Fi A0 Bwo] e o] o] SLHAMES Y3t
e rlol g @77} A8 Folch o]of Hio] ool B R H8-S Fo) A Aed F 2o}
A A EE BH o2 $9eo] ALE A U5 AT E 53 Fol 2tk 4]
shof ul =2 $8317] $IaA TheFer o2 A2 Bha gl El
S} Ik 990l 2 BT o u] A 913 141w 99 o] A ] HH(HE, Ad A%
SAV (Y, BV, B2, 4] %) ]88 2 AL o4 0027+
Az, ARG ol g3to] Gt Az n RS A7) el A3
H4 o] AXEI Tohe S o §510] TR 2R A =
Az ou]o] A9 A 42 X2l 7F A9Ie WE A P4 A2 1574 2|44 0 2 pH7} 574819
oF. 14 ou] o] £ FHaFL 99 o] AR Hel Fol A 71 A on], A 2 25 Fof 7Hg BUTH 45
BE YA AT 84 719 wAlo] Hol ARz ARLLE ALEFH 2

0|5 P} Hl
o] AT 202 WHE| 9Tk 22 A % o] 2] pHY= A% 7007k A48 0.2 F7hshl 1, ECg e
FAAE 209 o] F §AHE B HYrh EC S E A% G 47-84dsm o4 List A DS E

F7Fote] 60 Foll=25.3~30.0ds m o] ATk 32} Hu A 24| B7)(3Y) 7FH(30°C) 27 ol A Al 257}

FA|0]: g o], HANE, §7] ]
Z 2} A A hikim99@korea kr (061-330-2502)
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PC-81
L20| 0|2 XX EHI| RATHS S5 S st

Changes of Chemical Properties during the Composting of Golden Apple
Snail (Pomacea canaliculata)

AR, BAL, olhel, R, HE oS

1 170 T
Hyeonji Kim*, Sungwoo Kim, Soyeon Lee, Kyungjin Kwak, Ducksoo Choi, and Jinwoo Lee
Aepd=sd7lsd
Jeollanam-do Agricultural Research & Extension Services, Naju 58228, Korea

7178 HA -2 A A T 2 G A Al of] gkl AR A HE S EH| YR 2 o]8-o] 7}
s} ogols ROl R 22 A7) 1.1~9.1%, ¢14F0] 0.08~1.1%, Z-50] 0.2~1.1%, Zr4 7.6~7.9%0]
JH A 5 T 54 8%k B8R 27| & of ot 2 EH| YR 2 A 9] o] 8- 7}A| 7} F-iketrt. =0 A ghe-1
O] SPAAE-S 9ol 7Y o] & = H & o] A& o] 8-tof FrtollA THHsHA A &5to] AE- S 4=
= S YA EHE ARt & A4E et th AR Se-Hol(d ) AA g 21d
), FARE= F7HIA A e 4= Q= 7SR E (1), AL, HA R E o] 85k Al
ST =7 31 998 0] 9] 87 & T1EF2-26.3%, 42 16.5%, 2 A 3.34%, $1410.32%, ZHE-2-0.38%
Aot eh-Fol o AA g of e} Bl m S5t Ed E8A| 2 Aat 5 7)E SR G- o] A A g of Hoj
O3t Apol= Gl ot BEE o8-sto] EH] Al AT 7] 7} o] WA ste] KA} kgl o, 53] S
A ejol| A o] Wol WSSt Elv] e ZA A3 Au+7FEREl Y], A E A R] A 2] qtof A= A
=]

2

2 owg

% 655 N3]0 R AE AT, BRAT AP A% 105 o)t ]9 0 45%]
2 0] A AWEE SAL e gic A% 002 o] Elu] Fr) 41 e 2 AT 2 A T
0.51~5.71%, Q1AR2-0.35~2.15%, Z+e] %= 0.36~2.11% .01, ¢ 5-20.11~1.91% 2 ¥] 2T 4 72(2.0% o]
sholl Hae 202 2Aps|o] Hu| 2o Fiol /5T S0 Berw e,

FAjo): §-2o], By, s
Z 72} AgA: hikim99@korea kr (061-330-2502)

Table 1. $--%o0] =] 422721 7] 48 T4 % 902 %)

gind
il

Tt T-N P05 K,O Ca0 MgO =R
oA HAR (%) (%) (%) (%) (%) (%)
. 7} E& 5 E ] 1.29 1.42 2.11 2.80 0.84 1.91
(X}gzi) B Al 1] %] 0.60 0.37 0.43 2.65 0.28 0.29
TR 5.71 2.15 0.86 2.68 0.84 0.13

7} E& 5 E ] 1.26 1.32 1.99 2.40 0.75 1.81

A= B Al 1] %] 0.51 0.35 0.36 1.68 0.25 0.19
TR 4.66 2.10 0.80 1.99 0.71 0.11
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PC-82
SEX|% F2 Wi HFAIS Hat 24

Analysis of Fertilizer Usage Changes for Major Upland Crops in
Chungbuk Province

AR, AR, R, Aed, AAA, AR

Kyewon Park*, Bomin Seo, Hyeonmo Ahn, Juhyoung Kim, Injae Kim, and Jiwon Shin
FHEETY7IEY

Chungcheongbukdo Agricultural Research and Extension Services, Cheongju 28130, Korea

247153 AT 9 $A S el ol A 9 o Tl B B o o) HAE A4 sl B A
4§ A7 o9 57 A o B -2l et 57 X OBCD S7H5 o vl o) o)A o 2 e ot
FAE W AL gl A olrh mebA 24 w7 et e Fa 2o tig - e R
gk opufeh Elu] g0 ke ] B AN H el gt Ale) 2AME B9 DB 133} 3 271 20l 2A1E
SR AR W IE ol A B ANE Fieshe RS ] ARt 2AE Aldska Jlnt

BATE 49 5712 S5 wAEo) g A WS ¥ A sto] 2021 Ale) 2 AL A7} g
201793 20219 2] v ZARE Al v st ATE AABLA 61, o2 o) 28X 2o W& E
1005 7K 32525, FHA| @ vk 50, vl 25) 8 ti A2 2 7] v &, 7| A8 = B B H] AR oby
o v e 40] ARGl et 2AE FASTh FHA S WS A= T, v 3e} vl
223401 AL, 8 AHIEFS L= 10045 o] Aol FFo] A H AL Q= 7he-d| 2 18.2%, 2ttt
13.6%, E|Et 11.4% =0 32, tla-2 A F 61.5%, THAF35.4% 20| ¢l o1, vllF= EUE 3 2 76.9%,
&I 15 4% 2 ZALE QT e A A A0 v B AR AB|(E W] 3= 9] - 10 L a-QlAk-2 e
£ 58.2-32.0-28.5kgE AME-O1F I, T2 57.3-24.3-31.6kg, v 5= 19.4-10.6-19.1kg 2 Har & 0 2 A&
st EjU] 2] A I, ups U | 5=2] A 747} 1,756.7kg/10a, 1,501.3kg/10a 2 880.6kgS ARE-51+=
o2 2/ |9tk 41 F7) 2 Wl 2 EHe 0 22 0| slah B AFE o Al S B A, 13 Alw)
57}0] 79441 Mo 8]8) Ak, QAL 2e] S 717} 10.9kg/10a, 1.1kg/10a U 5.1kg/10aE & o] ALETH 2
o2 BAEg o, nhs Al 7he] A9 F 4 5.3ke/10a, QAR 0.1kg/ 102 H o] AHESLAXI T 2
2|u] B+ 1.8kg/10aa B A A ARE-RE A1 0.2 A 5 QiTk whdof vl Auj 2] 49 A, QAL Ze| vRE
27} 6.7kg/10a, 0.3kg/10a L 4.5kg/10a& B 24 ARS-sho] Aish= 2 02 LA 5[ 9iTt. v 5] Sfstu|=
A et AR T o 2 W2 E A2 B9 27HQ A glo] ¥l 5 ek 57171 o oA
uf el AL 2 A g,

N

FA ol EF A, AHATA, {788 =
FHFA} AeHA: airavu@korea kr (043-220-5661)

.I

Table 1. F-5%] & =8 R 2h5 B 2AN-(E H] A 2)) Ho} H] L (9 ke/10a)

e DAREZE  2021E AERRHA) 20179 AH-8-(B) M EHA-B)

R B L .
e 25 394 116 190 285 105 139 109 L1 51
s 50 205 81 171 242 80 189 5301 -18
H] 3 25 147 34 85 214 37 130 67 03 45
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PC-83
CE2GY 28 o Zixeld FH| 292 FHS 2ot HlolH +X

Data Collection for Estimating Fertilizer Requirements by
Rice Nitrogen Treatment Using Drone Images

AQEs, $94, AR, A 208, o 4R, A%

Yeongho Kang*, Yeongseok Yu, Hyojin Kim, Yuna Choi, Daeho Jo, Kyeongdo Lee', and Ju Kim
2597149, 'R Edetel

Jeollabuk-Do Agricultural Research & Extension Services, Tksan, Korea

'National Institute of Agricultural Sciences, Wanju, Korea

L EE AN 5 8T s WA R B2 Fe| 9] ofn|X] F=o] 7He At 53] 5

oAl EEof theFet AAE BAste] F5E 29 glo|H & H-2 Aol gds] g5kl O‘E}
= XL%«] AEHEE B sk A7NA e 527 7Hs s ATk ey AS7g 1o A4
RS AYEH] Q13 At Hlo B fE3 A olnh whehA & AE S5l 7”’\14ﬂ°ﬂ w2 i A
YA of] 7 J&*va 1E‘r£’_§ = 7 S| A W e AR Y a8S St OPJ—X}E
o} Aete s A7) EY Alg A2l 223 59 31D o) AR 605/3.3m’ 2 FE AW E o] YTk
2 AR o= e} ﬁ—éXHHH‘ﬁ@kg/lOa, 50-20-30%) & )15 FS1aL o]} A 7]H] 6kg/102} 9kg/10a 4=
FO 2 A7y M Z A 8] sFGiTh = S 1597 ZF 7)) A7 2700 0,2, 4, 6kg/10a 2520 2 ZF7) A
H]akgich o] + 20 & v S THA of wheh oF 10 1A 02 24k 9l Ao} AEF, Aty 5 Hlol
QU AE ZASFA T -2 A7) of] =2 (Matrice 200, DII Co)of] th2= 534 A E(Altum, Micacense Co) -
2}shof th-i-3(Red edge, NIR) U R, G, B 9742 F| =331tk H%%%%FIX4DMaPPerE g8t 4
& A TSFI AL ArcGIS 2= T3S FHg-oto] XA K E YTl AR E FESIUTH Aol A £
ARRE v A ek B2 AF AR A o] B & W gk Axt A A A 2 of) whak FAlRE 73 A& Hol= 2L
&SP 3iek Tl ] A2 0L e ol ROl A3 A 48
712 Eope] b4 R o]0 T 2 0% Bebec), chitke] AlE S Fe DBLESE WA vhe) wie
Rl7} 715 e 2 2 g,

of
l

EFH HE

i

FA ol 8, =2, A A, ]
FAFA} AR dudgh0414@korea.kr (010-3932-3598)

4]5.16[7]899 Table. Plot number by
fertilizer treatment
No. N fertilizer
0o 7 2|
1 9Kg(4.5+1.8+2.7)
6kg (6+0)
8kg (6+2)
10kg (6+4)

12kg (6+6)
9kg (9+0)
11kg (9+2)
13kg (9+4)
15kg (9+6)

Fig. Drone orthographic images of nitrogen treatment after additional fertilize.

© W~ O ;AW N
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Bt R7IZHEHA] XHAIAE|7L =0l OlXl= S

[=2=2

Effect of Planting Distances on Growth and Yield in Organic Culture of
Squash (Cucurbita Maxima)

PR, AAA, DA, olhel, Hel, ole, o4
Kyungjin Kwak*, Hyeonji Kim, Sungwoo Kim, Soyeon Lee, Deoksoo Ch01 Jinwoo Lee, and Sangmin Lee'
AR YTIe Y, SEEY TR ATy

Jeollanam-do Agricultural Research & Extension Services, Naju 58228, Korea

"National Institute of Agricultural Scence, RDA, Wanju 55365, Korea

SR AoFE TR0 R W2 o] A ] DX R AL SE )5 o]k huab s % o
SR A Lol 4= 2 AR Bl ob ek Lol A% & AT BAo] Slth. EE AT g Tl @
oF 4134 7127} e w52 ) A A 0] 7HET Qltk. 97)% AHEe] St Al A, A
ARA 59 ol 42 A%H 02 27150 QAT TR A el S0 v BET Agolct B @

=k op §AAA AN A A, A, G, TR, T 50 RS A U St wAkste]
7)Aol QIR A AA L S FHSIIA 45T A4 A 150x40emel A 5Y 24 355 1em, A4
35,79, 9% 2L.1em, 9% 312em O Ael7t Wold4E ABA AL F715HeTh T B o)A

150%30emol| A 1 510.3g, T2 68.0mm, T} 109.4mm © 2 A 4] 7| 2] 7} ot A2 3} 51 7] 7} 7H4s
PO 82 150x30em o] A A A T ol A 1,947kg/10a= 71 -2 7ok Liehsllch

FA ol o H, {7 A, A A A
274} deA: kjin20@koreakr (061-330-2505)

Table 1. A& A ] G5 u; 224 A-5EA4

T8 Z#Hcm) A=) 4 %H(cm) 4 #(cm)
ZAHE) 3 4 5 3 4 5 3 4 5 3 4 5
150%30cm 13.0 44.0 314.5 40 11.7 347 56 148 184 6.0 212 275
150%35¢cm 12.0 42.0 3346 41 120 37.0 46 137 18.7 58 204 279
150%40cm 12.6 435 355.1 41 120 35.7 51 160 21.1 62 221 31.2
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71 SHE SIEieel XSk +E Hs|

Changes of Water Qualities of Stream and Ground Water for
Agriculture in Gyeonggi Province

AL, wob, 9%, AR 2EY, UES 2R, 24T
Jae-Won Jeong*, Ahn-Sung Roh, Ok-Jung Ju, Jo-Eun Kim, Ho-Seop Soh,
Jung-soo Park, Chang-Hui Cho, and Seok-Cheol Kim

B71EEd7IEe SEEd

Gyeonggi-do Agricultural Research & Extension Services, Hwaseong, 18388

R R S R
ol 4 U E P& st
7E A ote] 245t

A7 % 814422 Bt pHE 20179 7.3904] 20219 7.72 Z7}8619loH, DO 20179 8.6mg Lo A
2021 9.2mg L' 2 Z7}s13ith. BODE 20179 1.4mg Lo A 202149 1.0mg L' 2 2 743813t} T-N2
2017 2.77mg Lo A 2019 3.03mg L' . 2 Z7}18ith7}1 2021H 2.74mg L © 2 thA) 7hAasgi o T-P=
2017 0.08mg Lo 4 2021 0.07mg L' .2 I8 £ 2o §19it} SS= 20176 6.57mg Lo A4 2019
9 8.67mg L' 7% 27131 th7} 2021 4.15mg L' 2 F&) 7k Asgich

A7 % X&}420] B+t pHE 20174 6,504 2021 6.72 271815t NOs-N-2-20179 7.18mg L o] A
20218 4.53mg L2 ZFAshs A8k B g ok Crs20173 22.1mg Lo A 20218 29.1mg L' 2 Z7}a}
+ A& Eolvh Y8 A5 NOs-N2} CI-2 o2 2| th |4 o] & A3FE Ho|HE X|5l4=9]
shebd& et A7 e e 2l o 2 Tk

AL AW S Hste] vid 4 7)1 Ul shd 4= 322 3 A| 8= 20%]
T 201778 2021 A 71%] s}l sp= 49, 74, 109, Aot 449, 74 A

32, off

A7), S84, S, X5

8
FAel
FA A A=A wodnjsqud@gg.go.kr (031-8008-9344)

RpAk: i =2 R S A AR (K B IRA S PI0156842022) 2] %] 1o]] 23] 42a =] 9] 0.1, o] 4]
FAr=gych

Table 1. Changes of the water qualities of ground and stream water in Gyeonggi province

Stream water Ground water

Year DO BOD T-N T-P SS NOs-N cr

Pl gL mgl!) (mgl) (mgl’) mgl) P mgl’)  @mgL?)
2021 7.7 9.2 1.0 2.74 0.07 4.15 6.7 4.53 29.1
2020 7.6 9.0 1.4 2.72 0.06 6.07 6.8 5.10 26.9
2019 7.5 9.1 1.2 3.03 0.07 8.67 6.7 6.08 25.7
2018 7.5 9.7 0.9 291 0.07 6.51 6.6 6.44 242
2017 7.3 8.6 1.4 2.77 0.08 6.57 6.5 7.18 22.1
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Monitoring of Heavy Metal Pollution in Agricultural Field Adjacent to
Industrial Complex in Chungcheong Province
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Evaluation of Optimal Organic Resources for Simultaneously Enhancing
Soil Carbon Sequestration Potential and Fruit Productivity in
Red Pepper Cultivated Soils

Sohee Yoon', Tuhee Lee', Yeomyeong Lee', Hyerin An', and Sang Yoon Kim'?*
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"Department of Agricultural Chemistry & Interdisciplinary Program in IT-Bio Convergence System,
Sunchon National University, Suncheon 57922, Korea

"Department of Agricultural Life Science, Sunchon National University, Suncheon 57922, Republic of Korea
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Application of soil organic matter (SOM) is one of the most important parameters to enhance soil quality
and to combat climate changes by increasing soil carbon stocks in horticultural cropping systems. However,
there is little information on soil organic carbon (C) balance in soils amended with different organic
amendments. To evaluate the effects of different organic amendments on increasing soil organic carbon stock
and fruit productivity in horticultural soils, six different treatments (no fertilizer and red pepper residue,
compost, rice hull biochar, and wood biochar at a rate of 0 and 5 Mg d.w ha” under the recommended
fertilization as N-P,05-K,O = 190-112-149 kg ha™') were installed in red pepper cultivated soils. Particularly,
overall carbon balance by calculating input (organic amendments) and output (CO, and CH,4) as soil
respiration rates by using static chamber method and fruit productivity were investigated during whole
cultivation period. Our results showed that total carbon input was highest at wood biochar treatment (2.83 Mg
C ha™), and then followed by rice hull biochar (2.81 Mg C ha™) > red pepper residue (2.02 Mg C ha™) >
compost (1.03 Mg C ha™). CO; emissions were highest at red pepper residue amended treatment, but there was
no significant difference among all the treatments except the red pepper residue. Our result showed that red
pepper residue could be easily decomposed due to containing more labile carbon than stable organic sources
such as biochar and compost, which might not be a better option for enhancing carbon stock in soils. CHy
emissions were almost negligible, showing negative fluxes among all treatments in this study. Except compost
treatment, all fertilizations increased cumulative fruit productivity of red pepper, which was particularly
highest at rice hull biochar amended treatment (6.78 Mg ha™), and then followed by wood biochar (6.56 Mg
ha™) = red pepper residue (6.54 Mg ha™) > sole NPK (6.48 Mg ha™) > compost (6.05 Mg ha™") = control (6.00
Mg ha™). In conclusion, biochar amendment could be considered an effective way to increase soil carbon stock
and enhance red pepper yield in upland soils.

Keywords: Biochar, Capsicum annuum, CO,, Organic matter decomposition
Comrespondence: sykim(@scnu.ac.kr (061-750-5189)
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Organic or Mineral Soil Covering System as a Sensational Mitigation
Strategy for NH; Volatilization from Potato Cultivated Upland Soil

Eun Mi Lee', Him Chan Choi'*, Tuhee Lee? Yeomyeong Leé?, and Sang Yoon Kim"*
"Department of Bio-Environmental Sciences, Sunchon National University,

Suncheon 57922, Republic of Korea

"Department of Agricultural Chemistry & Interdisciplinary Program in IT-Bio Convergence System,

Sunchon National University, Suncheon 57922, Korea
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#They both contributed equally to this work.

Ammonia (NH;) volatilization is a major pathway for nitrogen (N) loss from agricultural soils, which is
considered a precursor of generating ultra-fine dust (PM, ), deteriorating air quality as well as significant
nutrient removal from agricultural soils, decreasing productivity. Soil covering system such as organic or
mineral mulching on the surface can effectively mitigate NH; volatilization from soils due to increased
NH,'-N adsorption capacity and moisture content, preventing NH; loss. However, there is little information
of soil covering systems on NHj volatilization. To evaluate soil covering systems on mitigating NHs
volatilization and enhancing potato (Solanum tuberosum) productivity, experimental pots were installed under
the greenhouse condition. Inorganic fertilizers (NPK) as a comparison were applied at rates of N-P,0s-K,O =
100-88-130 kg ha!, which is the recommended fertilization level for potato cultivation. PK treatment (control,
excluded N fertilization) was also installed to compare N fertilization impact. After the fertilizations, organic
(rice hull biochar) or mineral (bentonite, vermiculite, zeolite) soil covers were applied on the surface of the pot
with a covering depth (low 0.5 cm) based on volume. In particular, rice hull biochar and zeolite materials
having a strong potential for adsorption capacity were additionally covered with two different covering depth
(low: 0.5 cm and high: 1.0 cm). During the pot experiment, NH; was monitored by a static chamber method
and potato growth characteristics, productivity, and soil properties were investigated. As compared to the
control (PK), N fertilizations significantly increased NH; volatilization until 5 days after transplanting (DAT),
then gradually decreased, and reached the background level approximately 15 DAT except NPK. Interestingly,
soil covering systems effectively mitigated NH; volatilization during cultivation, showing the significant
reduction (13-87% over NPK treatment, showing 11.4 kg N ha™). Among all the covers, zeolite treatment
(1.5-1.7 kg N ha™) was sensational to reduce total NH; volatilization (85% reduction over the NPK) and
followed by rice hull biochar (6.6 kg N'ha™, 42%) > bentonite (6.7 kg N ha™, 41%) > vermiculite (9.8 kg N ha™,
13%). Irrespective of covering materials, NH; volatilization was gradually decreased with increasing covering
depth. However, zeolite was more effective on reducing NH; volatilization than biochar treatments. Our
results indicated that soil covering systems effectively mitigated NH; emissions from agricultural soils due to
potentially blocking NH; loss by enhancing soil adsorption capacity and moisture contents, acting as an
environmental NH; filter. In conclusion, soil organic and mineral covering systems could be one of the
promising ways to mitigate N losses and to increase crop productivity in agricultural soils.

Keywords: Ammonia, Biochar, Soil amendment, Soil mat, Solanum tuberosum, Zeolite
Comrespondence: sykim(@scnu.ac.kr (061-750-5189)
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Effect of Transplanting Date of Rice on Methane Emission from
Paddy Soil in Yeongnam Region in Korea
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Evaluation of Nitrous Oxide Emissions from Paddy Soil under
Different N Rate in Yeongnam Region in Korea
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