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Methanogenesis as an Essential Part to Precisely Evaluate Microbial
Activity in Anaerobic Soil
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Soil microbial activity reflects microbiological processes of soil microorganisms and is used as
the useful indicator to evaluate soil quality, In order to better utilize the functions of soil
microbes it is necessary to have reliable measurements of microbial activity and biomass in
soil. By analyzing microbial biomass such as chloroform fumigation extraction/incubation (CFE
and CFI), microbial activity was estimated, But that techniques have limitation to determine the
total soil biomass without distinguishing between active and inactive components. To concern
the active microbes, methods for measuring CO, released from soil (microbial respiration) are
widely used. However, under the extremely reduced soil conditions, CO, can be used and
converted into CH4 by methanogens, Then, microbial activity could be underestimated with
only CO; respiration rate. In order to improve microbial respiration measurement method to
precisely evaluate microbial activity under anaerobic condition, the relationship between
microbial respiration rate (ex, CO,, and CO, + CHj) and microbial biomass were evaluated in
rice paddy and upland soils during rice and maize cultivations, respectively. The CO, and CHy
emission rates were evaluated by using a closed chamber method., Microbial biomass carbon
contents (MBC) were evaluated in fresh soils by the chloroform fumigation extraction (CFE)
method, All the mineralized C loss from upland was CO, form, but in case of flooded paddy
soil, 17% of mineralized C loss was emitted by CHy-C form. Therefore, the MBC and
[CO,+CH4-C flux showed much higher correlation coefficient than single CO,-C. In conclusion,
the combined respiration rate of [CO,+CH4-C should be considered to accurately estimate

microbial biomass instead of single CO, flux under anaerobic condition,

Keywords : Microbial biomass carbon, Methanogenesis, Soil respiration, Anaerobic soil

Corresponding author : E-mail, pjkim@gnu.ac.kr; Tel, 055-772-1966

2014 F=94 53 471%3 4 SGeLRANI 105



Characteristics of Ash Influencing Humic Substances in

Bottom Ash Amended Soil
(MErS| EFEQOIM MERY Q2f £ASe| S4 W)

Gilwon Kim" - Piloo Kim"?

2ze"-2zgz"

"Division of Applied Life Science (BK 21 Program), Graduate School, Gyeongsang National University
IInstitute of Agriculture and Life Sciences, Gyeongsang National University

"BUUED stel SEYIDIAREK 21 Program

HAED SelY s

Coal ash is produced at rate of 12-20% by weight of the original coal when coal is burned
to produce steam for electricity generation. Korea consumes approximately 42 million tons of
coal annually to generate electricity, and generates around 6 million tons of coal ash annually,
However, only 60% of the coal ash by-products are recycled, while 40% are buried at the
power plant site. In particular, most of bottom ash was landfilled, and then properly recycling
methodology should be developed. Bottom ash is well known as soil amendment and high
organic matter (ca. 0.3-15%) containing material. However, the function of organic matter
containing in coal bottom ash as it applied in soil as an amendment was not studied well, In
this study, in order to evaluate the properties of ash containing organic matter when it applied
in soil as amendment, the chemical characteristics of humic substances in the coal bottom ash
mixed soils were compared with the pure soil. We collected two types of soil from the landfill
cover simulator which is bottom mixed soil (BA35% + soil 65%) and only soil (100%)
treatment in the 5" year after installation. The soil organic matter was fractionized with humic,
fulvic acid and humin by using the sequential extraction method. The chemical structure of
humic substances was characterized by “C NMR spectroscopy. Bottom ash mixed soil has 5
times higher total organic C content than the pure soil. In addition, humic substance C content
was also higher in the bottom ash mixed soil with the similar composition ratio with total
organic C content. However, there was no significant difference of chemical composition of
humic substances between the bottom ash mixed soil and the pure soil. Aromatic group of
humic acid and fulvic acid was most dominant with around 30% of TOC, and then followed
by Oralkyl (22.2-28.4%), Alkyl (13.2-20.1%), and carboxyl OC groups (9.2-19.4%). Conclusively,
the mineralogical effect of BA might be a main factor on accumulating SOM in BA mixed soil

layer,
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Intermittent Drainage Suppresses More Effectively Methane Emission in
High Biomass Amended Paddy Soils during Rice Cultivation
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Winter cover crop cultivation is recommended to improve soil carbon sequestration and
quality. However, its biomass addition as a green manure can significantly increase methane
(CH4) in rice paddy soil. There are many soil management practices to reduce CHy emission in
rice paddy soil, but the intermittent drainage is regarded as a key soil management to reduce
CH4 emission during rice cultivation, However, it is expected to increase significantly carbon di

-oxide (CO,) emission, In this study, the effect of a 30-day intermittent drainage from the 20"

day after transplanting (DAT) to the 50" DAT on two greenhouse gas (GHG) fluxes and yield
properties were compared with those of a continuous flooding system under different rates of
cover crop biomass addition during rice cultivation. The biomass of cover crop which
cultivated during the fallow season on site was applied with the different rates (0-100%) of
total biomass (12 Mg ha' on dried weight). Methane and CO, gas samples were collected
simultaneously twice a week by two different pairs of closed chamber. The effect of
intermittent drainage on changing two GHG emissions were compared using the GWP value
which was calculated as CO, equivalents by multiplying 25 to the seasonal CHj flux, Methane
and CO, emission rates were significantly (p<0.05) increased with increasing application rates
of cover crop biomass in both irrigation treatments. The intermittent drainage -effectively
reduced seasonal CHy fluxes by ca. 51% to that of the continuous flooding under total biomass
removal, but its effect was significantly increased under higher biomass application, The
intermittent drainage reduced around 69% of total CHy flux under total biomass recycling, but
increased CO, fluxes by 1820% under the same levels of biomass addition, However, the
intermittent drainage significantly reduced the total GWP wvalue, and its effect significantly
increased under higher biomass addition from 66% to 77%. There was no significant difference
in terms of rice yield either in continuous flooding or intermittent irrigation under the same
fertilization background. In conclusion, the intermittent drainage could be a good soil
management strategy under high levels of biomass addition to reduce GWP value by

suppressing effectively CH4 emission,

Keywords : Rice, Paddy soil, CH; emission, CO, emission, Water management
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Changes in the Chemistry of Pine Needles as Affected by CO.,
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As tree litters are an important organic matter source in forest ecosystem, decomposition
characteristics of litter direct affect soil C storage of the forest ecosystem. This study was
conducted to investigate the effects of multiple environmental variables including atmospheric
CO;, concentration ([CO,)), temperature (T), and soil water (W) and nutrient (N) availability of
the chemistry of pine (Pinus densiflora) needles. Pine seedlings were grown under different
[CO.l, T, and soil W and N conditions, and the needle samples were collected and analyzed
for C/N and lignin contents, The C/N ratios were significantly (£2<0.05) affected the four
treatments with or without significant interaction between them, Overall, elevated [COj]
increased C/N ratio probably due to more C gain through photosynthesis using a unit N.
However, when N and W are limited, the C/N was not increased by elevated [CO,l, indicating
“CO, fertilization effect” is not realized when soil resources are limited, In ambient [CO:l,
increases in T resulted in a decrease in C/N probably reflecting N supply from soil N via
enhanced organic matter decomposition under elevated T. However, in elevated [CO,l, the
effects of increased T were more complicated being affected by soil resources availability, In
ambient [CO,], high N availability decreased C/N ratio; whereas, in elevated [COsl, such effect
was not consistent through soil W and N treatments. Our study suggests that the change in
tree leaves chemistry should be interpreted with full consideration of multiple environment

variables,

Keywords : Global warming, C/N, CO; concentration, Temperature, Soil water, Nitrogen
Corresponding author : E-mail, wjchoi@jnu.ac kr; Tel, 82-62-530-2153

108 2014 F=973%5es 47153 4 SERud



04 75

ng
H

MMl AH|Z} HiE W 27]|0|2 U SFIASY0|E oo D|z|= G
(Influence of the Lime on Contents of Inorganic lons and
Glucosinolates in Chinese Cabbage)

HEE - YT - YMF

Jin-Hyuk Chun - Young Jin Kim - Sun-Ju Kim
SHUsY P ateitie Y=gty

Department of Bio-Environmental Chemistry, Chungnam National University, Daejeon 305-764, Korea

W= Brassica rapa L. ssp. pekinensis] Aujol ol Zg AL F-EH(soft rot)o]gh= *31"4
2 AlE oA S FF FARE oloAERE Zf H|E AlH|= deFoltt, wiFd i

<, g, vl & uhde FrlEe] FRet, A & g e 24 EEd = i/\]haﬂ
o] E(glucosinolates, GSLs)& §H-frshal %l‘i}. 2 AFolA = wjF A Al A I E EF 3
H 3 o wiF W Fr]ol ¥ GSL
BorE T w5 gEste] 28Uz Al
AlRIBHA] 2 R FA e 7Y HA S )
gQE o] F 98Uzt Apfetdnt. Frlol A4 FedgEet=rplEig7](Varian ESP-730)
£ ARESESlTh. thFea SEFOlAl N2 0.84 gollA] 71 #39k31(23.40), 0.28 gollA 7Hg wdTh
(17.47 mg/g). P& 0.84 gollA 714 ¥431(60.25), F-A2lTolx 74 weko (46,64 mg/kg), vt
FHAE K= 0.84 gollA 7P #9ka1(279.45), FA2lTFellAl 71 Wk (248,58 mg/kg). Cat
0.56 gollA 7H¢ #=$kaL(171.16), 0.84 gollAl 7 Stk o™ (130.55 mg/kg), Mg 0.56 gollA 7}
7 =431(22.47), 0.28 gollA 7 WITH(19.57 mg/kg). Nat 0.56 gollA 7 E9ka1(15.12),
0.28 gollAd 7P Stth(12.37 mg/kg). vEda RS HizERow ZhzE B(0.31), Fe(0.88),
Mo(0.71), Mn(0.14), Si(0.71), Cu(0.06), Zn(0.35) Pb(0.02 mg/kg)e| T}, Z+ GSLs:= 70% L& W
S (707 CO)R FZE3}4] aryl sulfataseol] 2J3+ desulfo-GSL FEj2 WH3IAIZ] TS HPLC-UVE #
A5FATt. GSL A% (#mol/g dry wt,)S sinigrin (R EFE2)3} 7} 7\4—‘?’~9] peak areaZ WL
ste] AlxbeReitt, HPLCREA S B3ate] wiFolx 11 F/9 Gswb =L, & GSL 3=
0.56 g FHIEFAS W 7 =R (19.63), FAETFelA 7 SFAUTE (11,95 #mol/g dry wt,),
A3 ARIZE 0.28, 0.56 g 7RI AlR|EFo] FolEFE F GSL R Zobxlou, a1 ol
(0.84 oAM= thA] wrolA= S E I

Al

3|

FH0] : v, A I, F7]o]L, Glucosinolates
FAHAAX}L HA2b% : E-mail, slaldinv2@cnu,ac kr; Tel, 042-821-7142

2014 S=8E3ts 47153 9 ST RdiE 109



Effect of Increasing Temperature on Decomposition of Different Types of
Organic Matter in Soil
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To investigate the effect of increasing temperature on decomposition of different types of
organic matter in soil, we conducted an incubation experiment using a loam soil collected
from agricultural and forest plantation. Each single or mixture of sucrose (as a labile organic
carbon) and cellulose (as a recalcitrant organic carbon) was added to soils, and CO, efflux was
examined at 20 and 30° C, For both soils, mean cumulative CO, emission in sucrose treatment
was higher than that in cellulose treatments: 6,204 and 2,5%£0.2 g CO, kg-1 soil for sucrose
and cellulose treatments, respectively. In case of the soil treated with mixture of sucrose and
cellulose, cumulative CO, emission was between sucrose and cellulose treatments, However,
the ratio between respirations rates at 20 and 30° C (Qio) in cellulose treatment was higher
than that in sucrose treatment: 1,11+0.04 and 1.37%0.01 for sucrose and cellulose treatments,
respectively, From those results it was suggested that recalcitrant organic carbon would be

decomposed more sensitively with increasing temperature than labile one,

Keywords : soil organic matter decomposition, temperature sensitivity, decomposition lability,
global warming
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Figure 1, Cumulative CO, emission in the agricultural and forest soils treated with each single

or mixture of sucrose and cellulose,
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Vine Growthand Nonstructural Carbohydrate Reserveof Young,
Non—fruitingKiwifruit ‘Goldrush’ as Affected by Mid-seasonDefoliation
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In Korea, typhoons from July onwards usually influence the production of kiwifruit. This
study was conducted to investigate the effect of early defoliation on vine growth of current
season and nutrient reserves during winter after leaves abscission, A new cultivar
‘Goldrush(Actinidiachinensis)’ was used for this experiment, followingde-blossomingin spring.
And the vines were artificially defoliated from July 15 to October 14 with one month intervals
and the degrees of defoliation were 0, 25, 50, 75, and100%. Out of all the defoliation
treatments conducted from July 15 to October 14, defoliation on August 16 and September 15
significantly reduced vine dry weight. In particular, 75% and 100% defoliation on August 16
resulted in a 79.2 g and 83.1 g of dry weight reduction, respectively, from the control vines
(145.6 g). Vine dry weight was also reduced by a 54,5 g and 59.8 g for the 75% and 100%
defoliation treatments on September 15 respectively, compared to the control vines, Defoliation
on August 16 decreased both the aboveground and underground dry weight of vines, whereas
underground dry weight was not affected by defoliation on September 15, Most nonstructural
carbohydrates (NSC) of the young vines accumulated in the roots as starch, Defoliation on
August 16 and September 15 reduced the accumulation of NSC reserves, which was correlated
with a decline in vine dry weight. For vines with more than 75% defoliation on August 16
and September 15, about less than half amount of starch accumulated in the roots compared

to those of the control vines,

Keywords : Defoliation, Kiwifruit, Nonstructural carbohydrate, Reserve, Vine growth
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Distribution of organochlorine insecticide, endosulfan isomers (e¢- and f-) and their
metabolite (-sulfate) absorbed from soil into cucumber plug seedling was investigated in relation
with passed time, treated amount, and plant growth. Cucumber plants were sampled with
corresponding soils at 15 and 30 days after transplanting, and their weight and length were
measured in each part such as root, stem, leaf, and fruit, The length and weight of plant parts
showed increasing tendencies during the experimental period. The residual amounts of endosulfan
isomers in soil were continuously declined, while endosulfan-sulfate was slightly produced, The
amounts of endosulfan isomers absorbed into plants were increased by 10 days; however, after
the time, the amounts were insignificantly decreased. The absorbed amounts of endosulfan
isomers from soil were ranged from 0.4 % to 1.1 %, and 3.4~4.6 % of the produced
metabolite were subjected to plant uptake, Distribution of endosulfan (a@-; -, and -sulfate) was
the greatest in root throughout the experimental period, whereas that in stem, leaf, and fruit
was varied with the passed time, The residual amount of f-endosulfan in a cucumber plant
was dominantly great, followed by «-endosulfan and endosulfan-sulfate, Consequently, it is
most likely that endosulfan isomers and their metabolite could be absorbed by cucumber root

and be transferred to subsequent parts such as stem, leaf, and fruit,

Keywords : Cucumber, Endosulfan, Plant uptake, Residual distribution
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Effect of Household Washing and Cooking on the Dissipation Patterns of
Pyridaben Residues in Peppers and Pepper Leves
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Peppers are very beneficial crops which include high levels of antioxidants and sufficient in
polyphenol, flavonoids, and capsaicinoids., In Republic Korea, peppers have been commonly
used as the seasoning for the spicy of korea foods. Pesticides are very important to protect
agricultural crops from insect and led to an increase of crop productivity and improvement of
crop qualities. However, they may have negative health effects on consumers because of residue
properties of them in crops, so it is very essential to control pesticide residues in raw and
processed food to protect consumers from health problem resulted from detected pesticide
residues, Analysis of pyridaben in samples was carried out using modified original QUEChERS
method and LC-MS/MS. The recovery in processed and unprocessed samples ranged from 79.9
-05.1% with relative standard deviations <15%. Among different processing methods, blanching
after washing (74.4% at single and 82.2% at double dose) was the most effective method to
reduce the residual levels of pyridaben in peppers. So, It is recommended to blanch pepper

fruits and leaves after washing before eating them for assuring safety of consumers from them,

Keywords : Diethofencarb, Procymidone, Residual levels, Household processing, MRLs
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A simultaneous analytical method was developed for dinotefuran and its metabolites (MNG,
UF, and DN) in green tea using tandem mass spectrometry (LC/MS/MS). Matrix enhancement
and suppression effect was observed for all of the analytes where recoveries were varied with
these effects. Samples were extracted with QUEChERS extraction solvent acidic acetonitrile (ACN),
partitioned with magnesium sulfate (MgSO,;) and sodium acetate (NaOAc) and purified with
dispersive solid phase extraction procedure (dSPE) using primary secondary amine (PSA) and
Cis sorbent, We tried to increase the extraction efficiency by changing solvents and MeOH was
found to be the best solvent for extraction of dinotefuran and its polar metabolites but due to
having limitation to apply MeOH as a QuUEChERS solvent for lacking of appropriate partitioning
salt, ACN was selected as an extraction solvent, Recovery of DN was found < 70% when
compared with matrix matched calibration, whereas it was within the range (70-120%) when
compared with solvent calibration for matrix enhancement effect. The opposite situation was
observed for MNG and dinotefuran due to matrix suppression effect. The recoveries of UF
were consistent in spite of having little suppression effect. Calibration curves were linear over
the calibration ranges for all the analytes with & > 0.994. Limits of detection ranged from
0.0012 - 0,015 mg kg', whereas the limits of quantitation were 0.004 - 0.05 mg kg for
dinotefuran and its metabolites., The method was successfully applied to real samples, where

dinotefuran and all metabolite residues were found in the field-incurred green tea samples,

Keywords : Dinotefuran, Metabolites, Matrix effect, Recovery variation
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Soil Toxicity Assessment Using Sulfur-Oxidizing Bacteria (SOB)
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A sulfur-oxidizing bacteria (SOB) was successfully applied on the Cd2+ contaminated soil
toxicity assessment in batch tests, The monitoring of pH and EC is enough to detect SOB
activity. The SOB was found active in different weights of sulfur particles and a 25 g SOB
attached sulfur particles were selected to be used in tests. EC and sulfate were found to be
correlated with each other, and increasing soil quantity in the reactors decreased the EC
change and sulfate production. Contaminated soil having 2 to 64 mg/L Cd2+ concentration was
checked. An EC50 of 7.05 mg/L was calculated for Cd2+ contaminated soil. The SOB system
was found to be efficient in detecting soil toxicity and can be applied for the evaluation of

soil,

Keywords : Contaminated soil, Biological test, Heavy metals, Sulfur-oxidizing bacteria, Soil toxicity

Corresponding author : E-mail, ohsangeun@kangwon. ac kr; Tel, +82-33-250-6449

2014 FRAFENS 37153 2 SeLEAS 115






05

urg







06 EAE| 2HE

20HPA)
£ W}

[

R
g2 32| Z2§U{A| CHLIS biochar A|22k0f| W2 2AI7FA HY

H23 L=]
(Evaluation of Greenhouse Gas Emission Characteristics in
Broccoli Cultivation under Different Bamboo Biochar Application Levels)
ME’“‘ - Zu” 1*%2) =74
- Ju-Sik Cho"

AR
T2 3
o] Agx
227+, B50, B100 % B200 #|g]7o|A z+zb 11,17, 10.58, 9.15, 6.12 ¥ 5,31 mg CHs; m™ hr' &
A 717 = T 2lghe] CHy Aol YA ATt Bls] 7 =7 A
e} 71 2 N,O uMg
Aol b

=
[e)

CTET

Ju-Wang Park” + Dong-Cheol Seo” - Se-Won Kang - Jong-Soo Heo?

TaHET MEaZE, AN D SSAHNELBK2T SAMHMY 22 oI |84 AU & SYUMHIEY
"Department of Bio-environmental Sciences, Sunchon National University, Korea

Division of Applied Life Science(BK21 program) & Institute of Agriculture and Life Science, Gyeongsang National University, Korea
Biocharts 2427} 9l W7|Z2AGAN §7184e dRasie] A& 242 AZH biochars &

Fol FYHe] /1 FUSE shak A & e Ao deid vk B ATE B2 A
biochars FFEZ Edd] U3 & EYS 1‘?‘1 e 247k SRS ARSI
BiocharA] ZZ ¢33t 95+ WUHFB)E 0|83k, 400C oA 4417k E?l‘ GEF 3}t biocharE

A Z3 P, Al ZH biocharZ —F;QE]—? v 8] 2]7, biochar 50 kg 10" (B50), bochar 100 kg
102" (B100) Z biochar 200 kg 10a” (B200) HzlT7=2 Uyo] B2 Fe] AuEdd] 59514 s
609 FQF EGFoRRE WAHE CH B NO WAEFS TASIAAL, ofF o]&3to
A 5Qte 2 N0¢ F W& AFEES A
Aol mhe Bl CHio AT s sdadl T4z, Hs
¥ =

= O 1
Zrete] BREE] S 00Y 5] CHy
o
[e} i

7Bl = A
SHITE, Iy biochare] 2
2 AL, o] F JFoll = Tz o

50 BEEe) AuA NO BFe vEAdTAN A 80 5 A =
28 HWPOon, biochar FY&Fo] BESFE N0 WAZFo] A FFists=

biochar Al &l g 247k2e] 7|EujEAlF 9 F W& CHiol 4% Avtd o s FAeT
oA 7FE =kaL, N,Oo| A5 HlEA T F 7P =0Tk b biochar A8 247k28] A
Faes W 754 CH,9] A% a7 tiu] 17~44%2) AZELS B, waxelF oy
10-39%9] AFEES Hlor, N,oo| A¢t vEAedT o] 9-15%9] AREES Bt
FEH[] : HIHF biocahr, CHy, N,O, A& &

E-mail, chojs@sunchon.ac kr; Tel, 86-61-750-3297

T} o1zt

2014 S=8Eets A71%3 9 sedudiE 119



Effects of Water-saving Irrigation on Emissions of Greenhouse Gases and
Prokaryotic Communities in Rice Paddy Soils
(=0IM == 2 7] =%ofl est 247tA HiE2} OjME 23 =3}

Gun-Yeob Kim - Hang-Yeon Weon - Jong-Sik Lee - Woo-Kyun Park - Hyun-Cheol Jeong
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National Academy of Agricultural Science, Rural Development Administration, Suwon 441-707, Republic of Korea
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The effects of water-saving irrigation on emissions of greenhouse gases and soil prokaryotic
communities were investigated in an experimental rice field. The water layer was kept at 1-2
cm in the water-saving (WS) irrigation treatment and at 6 cm in the continuous flooding (CF)
irrigation treatment, WS irrigation decreased CH4 emissions by 78 % and increased N2O
emissions by 533 %, resulting in 78 % reduction of global warming potential compared to the
CF irrigation, WS irrigation did not affect the abundance or phylogenetic distribution of
bacterial/archaeal 16S rRNA genes and the abundance of bacterial/archaeal 16S rRNAs. The
transcript abundance of CH4 emission-related genes generally followed CH4 emission patterns,
but the difference in abundance between mcrA transcripts and amoA/pmoA transcripts best
described the differences in CH4 emissions between the two irrigation practices. WS irrigation
increased the relative abundance of 16S rRNAs and functional gene transcripts associated with
Anaeromyxobacter and Methylocystis spp., suggesting that their activities might be important in
emissions of the greenhouse gases. The N2O emission patterns were not reflected in the
abundance of N2O emission-related genes and transcripts. We showed that the alternative
irrigation practice was effective for mitigating greenhouse gas emissions from rice fields and
that it did not affect the overall size and structure of the soil prokaryotic community but did

affect the activity of some groups.

Keywords : Greenhouse gases, Prokaryotic communities, Water-saving irrigation
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Comparative Analysis of Tebuconazole in Red Pepper Powder by
Non-Matrix and Matrix Matched Calibration Method Used to QuEChERS
Method by GC/MS and GC/NPD
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Red pepper powder was usually analyzed for the residual pesticides by the non-matrix
In this case, the amounts of their residues showed a big
difference from those obtained by the matrix matched calibration method as shown by the

matched calibration method,
results, In the case of the non-matrix matched calibration method, the calibration curves were
different before and after the sample injection to give the different results. This phenomenon

was more peculiar in GC/MS than GC/NPD, On the basis of the following results, it is

recommended that red pepper powder should be analyzed by the matrix matched calibration
method. A total of 10 samples were analyzed by the non-matrix and matrix matched

calibration methods, In the former case by GC/MS and GC/NPD, the residue amounts were

0.50~6.08 ppm and 0.60~2.28 ppm, respectively. Whereas, in the latter case by GC/MS and

GC/NPD, the recoveries of Tebuconazole from the spiked samples were 100.4 and 107.0% at
the concentrations of 1,0 and 2,0 ppm and 829 and 106,7% at the same concentrations,

respectively. The results showed that in the case of the matrix matched calibration method by
GC/MS and GC/NPD, reridue amounts ranged from 0.57 to 1.73 ppm and 0.49 to 1.31 ppm,

respectively, LOQ by GC/MS and GC/NPD was the same 0.2 ppm,

Red pepper powder
E-mail, bangsik, lee@bayer,com; Tel, +82-31-610-7792
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(A Study on Emission-input Data for WRF-chem Using CAPSS Data in
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Determination of Orthosulfamuron Residues in Unpolished Rice and

Rice Straw Using LC/MS/MS
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Rice is one of the most consumed grain in the world because of its nutritional value,
Orthosulfamuron, a selective and systemic herbicide, was used to control the post-emergence
of annual and perennial broad leaves weeds, sedges, and barnyard grass in rice field. In this
study, a modified QUEChERS method was used to extract orthosulfamuron residues from brown
rice followed by tandem mass spectrometry. analysis in positive ion electrospray ionisation
(ESI+). A determination coefficient (R%) of > 0,994 was computed from matrix-matched
calibration ranges of 0.01 to 2.0 mg/kg. Recoveries at two fortification levels (0.1 and 0.5
mg/kg) were acceptable (88.1 - 100.6%) with relative standard deviations (RSDs)<8%. The limit
of quantitation (LOQ), 0.03 mg/kg, was comparatively low compared to the maximum residue
limit (MRL = 0.05 mg/kg) set by the Ministry of Food and Drug Safety in the Republic of
Korea, The method was successfully applied to field samples and none of the samples contain

a residue higher than the limit of detection.

Keywords : Orthosulfamuron, Brown rice, Rice straw, LC/MS/MS
Corresponding author : E-mail, jhshim@chonnam.ac. kr; TEL, +82-62-530-2135000
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Analysis of Benzobicyclon and its Metabolite in Brown Rice and
Rice Straw after Field Application Using Liquid Chromatography-tandem
Mass Spectrometry
(LC-MS/MSE 0|23t 30|2t BiRlo|A2] BenzobicyclonZ} CHALY| 2R £AM)
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This study was carried out to develop an extraction as well as an analytical method for
detecting benzobicyclon and its amino-substituted metabolite (1315P-570) in brown rice and
rice straw using liquid chromatography-tandem mass spectrometry (LC/MS/MS) in positive ion
mode with multiple reaction monitoring (MRM). The parent as well as the metabolite in rice
and rice straw were extracted and analyzed under the same conditions, The matrix-matched
calibrations showed good linearity with determination coefficients (&) of > 0,994, Recoveries at
two different spiking levels were satisfactory and ranged between 75.4-118.9% with relative
standard deviations (RSDs) < 13% for both analytes, Under storage conditions (—20TC), the
analyte and its metabolite were stable for up to 92 days. The limits of quantitation (LOQs)
were lower than the maximum residue level (MRL) set by the Ministry of Food and Drug
Safety for brown rice (0.1 mg/kg). Field trials with recommended or double the recommended
dose revealed that the herbicide could safely be applied to rice and rice straw, as no residues
were detected in the harvested samples. The sensitivity of the developed method was sufficient
to ensure reliable determination of benzobicyclon and its metabolite in rice grain and rice

straw,

Keywords : Residue, Herbicide, Metabolite, Unpolished rice, Rice straw, Analysis
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Establishment of Pre-Harvest Residue Limit (PHRL) of Chlorantraniliprole
and Flubendiamide on Red Pepper
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This study was carried out to investigate the residual characteristics of chlorantraniliprole and
flubendiamide in red pepper, and establish pre-harvest residue limits (PHRL) based on
dissipation and biological half-lives of pesticide residues. Two pesticides were sprayed onto the
red pepper at recommended dosage and double dosage, respectively. The samples were
harvested at 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12 and 15 days after treatment, These residual
pesticides were extracted with QUEChERS method, clean-up with NH, SPE cartridge, and
residues were analyzed by HPLC/DAD. Method quantitative limits (MQL) of chlorantraniliprole
was 0.06 mg/kg and flubendiamide was 0,012 mg/kg, respectively. Recovery rates were 86.7
*t 1.45%, 102.0 £ 4,98% for chlorantraniliprole at fortification levels at 0,6 and 3.0 mg/kg,
and 97,5 £ 5.23%, 91.6 = 1.32% for flubendiamide at fortification levels at 0,12 and 0.6
mg/kg, respectively. The biological half-lives of chlorantraniliprole and flubendiamide were 6.2
day and 17.8 day at recommended dosage. The PHRLs of chlorantraniliprole and
flubendiamide were recommended as 2.43 and 1.33 mg/kg for 10 days before harvest using

SPSS statics program,

Keywords : Pre-Harvest Residue Limit, Red pepper, Chlorantraniliprole, Flubendiamide
Corresponding authors : E-mail, kykang@gnu.ac kr; Tel, +82-55-772-1961
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Determination of Simultaneous Analysis of Thiamethoxam and
Its Metabolite Clothianidin in Brassica napus Seed and Leaf using HPLC
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CHAFAFSZ Clothianidin?] SA| £4A)
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This study was carried out to investigate simultaneous analyses of thiamethoxam and its
metabolite clothianidin in Brassica napus seed and leaf using HPLC/DAD. Thiamethoxam and
its metabolites clothianidin were extracted by acetonitrile and clean-up with NH, cartridge and
analyzed with HPLC/DAD. The limits of detection and quantification were 0.01 and 0.03
mg/kg at thiamethoxam and clothianidin in Brassica napus seed and leaf, respectively. The
average recovery rates were 955 £ 1.92%, 81.0 £ 2.33% for thiamethoxam and 853 =*
4.30%, 100.8 = 2.47% for clothianidin at fortification levels at 0.1 and 0.5 mg/kg in Brassica
napus seed, respectively, And average recoveries were 93.8 £ 1.07%, 965 = 1,02% for
thiamethoxam and 99.7 £ 1.60%, 93.1 = 0.94% for clothianidin at fortification levels at 0.1
and 0.5 mg/kg in Brassica napus leaf, respectively. The validated method was applied for the
determination of thiamethoxam and its metabolite clothianidin in Brassica napus seed and leaf
samples, This study indicated that the method using HPLC/DAD was suitable for the simultaneous

analysis of thiamethoxam and its metabolite clothianidin in Brassica napus seed and leaf.

Keywords : Thiamethoxam, Clothianidin, Metabolite, Brassica napus, HPLC
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Determination of Acetamiprid in Chard Using HPLC-UVD:;

Application to Dissipation Pattern
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An analytical method was developed to investigate dissipation pattern of acetamiprid in chard
using high performance liquid chromatography (HPLC) coupled with ultra violet detector
(UVD). Samples were extracted with acetonitrile and salt and purified through glass column
due to matrix interferences, Calibration curve was linear with determination coefficient, R*>
0.999. Method was validated in triplicate with three different spiked concentration levels. Good
recoveries was found and ranging from 91,19-97,64% with relative standard deviation, RSD <7,
The validated method was applied to the field samples which were randomly collected after 0
to 14 days post application, The rate of disappearance of acetamiprid was described as first-

order kinetics with a half-life of 4,07 days,

Keywords : Acetamiprid, Chard, HPLC-UVD, Dissipation pattern
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A HPLC-UVD Method for Analysis Azoxystrobin in Chard;

Application to Dissipation Pattern
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A new method was developed for analysis of Azoxystrobin in chard using HPLC-UVD,
Samples were extracted using acetonitrile with salting out and purified usingsolid phase
extraction (SPE) procedure, Linearity was excellent with determination coefficient (R?) >0.999.
Recovery at 3 different spiking levels were ranged between 83.71-109.45% with relative
standard deviation <3. The method was successfully applied to the field samples, which were
collected randomly at 0 to 14 days’ post application, The rate of dis-appearance of

Azoxystrobin on Chard was described as 1% order kinetics with half-life of 4,95 days,

Keywords : Azoxystrobin, Chard, HPLC-UVD, Dissipation pattern
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Official Method for Determination of Pyrimidifen Residues in

Fruits and Vegetables
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A gas-liquid chromatographic (GLC) method was developed to determine residues of
pyrimidifen, an acaricide/insecticide, for the official inspection of fruits and vegetables. The
pyrimidifen residue was extracted with acetonitrile from samples and the extract was then
serially purified by liquid-liquid partition and Florisil column chromatography. Isothermal GLC
using ultrabore capillary column by direct injection mode was employed to ensure consistency
and repeatability of instrumental quantitation even in high column temperature., Both
electron-capture and nitrogen-phosphorus detectors were successfully applied for the
determination of the pyrimidifen residue with no interference by sample co-extractives,
Recovery experiment at the quantitation limit validated that the proposed method could
apparently determine the pyrimidifen residue at 0.02 mg/kg. Mean recoveries from four fruit
and vegetable samples fortified at three levels in triplicate were in the range of 93.1~109.3%.
Relative standard deviations of the analytical method were all less than 10%, irrespective of
crop types. A selected-ion monitoring GC/mass spectrometry with electron impact was also
provided to confirm the suspected residue, The proposed method is simple, rapid and
sensitive enough to be adopted in routine inspection or monitoring of agricultural products for

the pyrimidifen residue,

Keywords : Pyrimidifen, Pesticide, Residue, Analysis, Fruit, Vegetable
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Yeast Biosurfactant by Aureobasidium Pullulans L3 Isolated from

Wild Flower
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Yeast biosurfactants are important biotechnological products in the food industry, and they
have medical and cosmeceutical applications owing to their specific modes of action, low
toxicity, and applicability. Thus, we explored and isolated biosurfactant-producing yeast. A
rapid and simple method was developed to screen biosurfactant-producing yeasts with high
production of eco-friendly biosurfactants, Using this method, several potential niches of
biosurfactant-producing yeasts, such as wild flowers, were investigated. We successfully
selected a yeast strain L3 with potent surfactant activity from a tiger lily wild flower, Zilium
lancifolium Thunb, Here, we report the first identification of strain L3 as the black yeast
Aureobasidium pullulans, In addition, we isolated a new low-surface-tension chemical,
designated as aureobasin A, from the culture supernatant of strain L3 through consecutive
chromatography steps by using an ODS column, solvent partition, silica gel, Sephadex LH-20,
and an ODS Sepak cartridge column. The chemical structure of aureobasin A, determined by
mass spectrometry and nuclear magnetic resonance spectroscopy, indicates that it is a novel
compound with the molecular formula Cs3HsOq2. Furthermore, aureobasin A exhibited potent

biosurfactant activity (31 mN/m),

Keywords : Glycolipid, Biosurfactant, Aureobasidium pullulans, Wild flower
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Bio-concentration factor (BCF) and potential health risks of heavy
metal(loid)s in agricultural crops and soils in Korea
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Excessive accumulation of heavy metal(loid)s in agricultural soil affect food quality and
potential health risks to human, Therefore, the Bio-Concentration Factor (BCF) of metal(loid)s
from soil to plant is important. The BCF is an indicator of metal(loid)s in soil and a factor that
quantifies the bio-availability of metal(loid)s to agricultural crops. This study was conducted to
evaluate the potential health risks of heavy metal(loid)s (Pb, Cd, Cr, Ni, Cu, Zn and As) in 17
pairs of soil and agricultural crops. The bioconcentration factors (BCF) of heavy metals from
soil to vegetables were estimated, and Potential health risks were evaluated by calculating the
hazard index (HI). Regression analysis was used to predict the relationship of total and
HCl-extractable concentration with vegetables contents of heavy metal(loid)s and health risk.
The result showed that HCl-extractable concentration of heavy metal(loid)s in soil was more
influenced on transfer ability to vegetables and resulting health risk through vegetables intake
than total concentration, Furthermore, HQ of targeted contaminants and HI were estimated

much below 1.0 in risk assessment,

Keywords : BioConcentration Factor, heavy metal(loid)s, Risk Assessment
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(Effect of Bagging Fruits on Pest Damages and Characteristics of Fruits
in Non-chemical Sweet Persimmon Orchard)
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Influence of Washing and Cooking Method on Inorganic Arsenic in Rice
(B2 MIA 270 E F7|d|ae] AT
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Rice can easily accumulate arsenic into its grain. The aim of this study was to evaluate
inorganic Arsenic content by washing and cooking rice. Arsenic speciation was performed on
different rice types (white polished and brown Rice) that had undergone various forms of
cooking, The effect of rinse washing method and cooking, as well as steaming, were
investigated. The rice samples were established the six arsenic species (Arsenite, Arsenate,
Monomethylarsonic acid, Dimethylarsinic acid, Arsenobetaine, Arsenocholine) content by
washing and cooking in water by ICP-MS using HPLC.

The washing rice did effectively remove inorganic arsenic for the rice, by 37~57%
respectively, compared to uncooked (raw) rice. To reduce arsenic content of cooked rice,
specifically the inorganic component, rinse washing and high volume of cooking water are

effective,

Keywords : Inorganic arsenic, Rice, Washing method
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Study on Quality Examination of Circulated Honey in Korea
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This study was carried out to examine the quality properties of circulated honey in Korea,
This analysis was applied to honey which we can buy in Korean markets, and the moisture
content, stable carbon isotope ratio, invert sugar, cone sugar, hydroxy methyl furfural contents
were measured by Korea food code and AOAC official method. The stable carbon isotope
ratio was ranged from -25.18 to -12,60%, which was shown a definite difference as Cs origin
(flower honey) and Cj origin (artificial honey). Results of quality measurement was shown to
moisture content for 18,12 to 19.70%, fructose for 36.10 to 43.94%, glucose for 22.61 to
31.91%, sucrose for 1,56 to 4,75%, invert sugar content for 64,89 to 72,79%, and HMF content
for 4.10 to 78.66 mg/kg. These values demonstrate that the quality of honey suffices for Korea
food code and Codex standard. Inconclusion, the collected honey is satisfied within the level
set in the criteria, However, because imported honey was circulated in market through long

distribution process, the appropriated criteria for honey needs to be considered.
Keywords : Carbohydrate content, Honey, Hydroxy methyl furfural (HMF) content, Moisture

content, Stable carbon isotope ratio
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(Transfer Factor of the Phthalates as Endocrine Disruptor
from Water to Sundried Salt)
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Development of Analytical Method for Imazapyr Residues in

Soybean Using HPLC-UVD
(HPLC-UVDE O|8¢t LiF & o|ofim|=e| EA JHg)
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AZOFFOMAN AFOAFAMYIIH AZAHNGIR HR=E

Imazapyr [2-(4-isopropyl-4-methyl-5-0x0-2-imidazolin2-yl)nicotinic acid] is a non-selective
herbicide which controls plant growth by inhibiting the production of branched-chain amino
acids. Recently, it was registered in USA for the uses of soybean and its seed with MRLs 4.5
mg/kg and 4.0 mg/kg, respectively. To determine the maximum residue limit (MRL) for the
food commodities in Korea, a new analytical method of imazapyr on soybean was developed
and validated. Soybean samples were extracted with 60% methanol and partitioned with
dichloromethane, adjusting pH to 2.5 by hydrochloric acid. Finally, they were analyzed by high
performance liquid chromatography coupled to UV detector(HPLC-UVD). The linearity was
good with a determination coefficient (r?>0.99). Recovery studies were carried out at three
concentration levels (LOQ, 10LOQ, and 50LOQ) performing five replicates at each level.
Recoveries were ranged between 70.4% and 80.1%, with relative standard deviations less than
5.4%. A consistent recovery was determined according to the CODEX guidelines(CAC/GLA40).
The developed method was useful for monitoring imazapyr residues in soybean. It can also be

used for the analysis of imazapyr in other fruit and vegetable matrices.

Keywords : Imazapyr, Soybean, Analytical method, HPLC-UVD
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Development of Analytical Method for Insecticide Flupyradifurone
in Mandarin and Pepper using GC-ECD
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Flupyradifurone is a new class of butenolide insecticide, As an alternative to imidacloprid,
flupyradifurone will be widely used to remove sucking insect pests. This study was conducted
to develop a new method for the residues of flupyradifurone in mandarin and pepper. They
were suggested as the food commodities to determine the maximum residue limits (MRLs) in
Korea. The analyte was analyzed and quantified by gas chromatography equipped with
electron capture detector (GC-ECD), Samples were extracted by acetonitrile and purified
through silica solid phase extraction (SPE) cartridge. The linearity was good with a
determination coefficient (#>>0.99). Limit of detection(LOD) and limit of quantification(LOQ)
were 0,001 and 0.005mg/kg, respectively, Recovery tests were conducted at three concentration
levels (LOQ, 10XLOQ, 50XLOQ, n=5). The recovery rates of flupyradifurone were from 71.2
to 114.6% with relative standard deviations(RSDs) less than 9%, All values were consistent with
the ranges required in the CODEX guidelines(CAC/GL40). The proposed method was effective

and suitable to determine the residues of flupyradifurone in mandarin and pepper.

Keywords : Flupyradifuron, Mandarin, Pepper, Analytical method, GC-ECD
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(Establishment of Analytical Method for Quinmerac Residues in
Agricultural Commodities Using HPLC-UVD)
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Biomonitoring Trends of Exposure to Pesticides in Human Blood
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Biomonitoring using sample derived from human has been conducted in several countries,
Most researches have traced organochloride insecticides which were banned since 1970s as
endocrine distributor, Recently, researchers has conducted biomonitoring using urine and blood
in human, Urine sample is difficult to calculate quantitative amount of pesticide because of
metabolism in the kidney. It is also influenced by intake of waters or other factors. Blood is a
regulated fluid and its volume does not vary virtually with water intake or other factors,
Pesticides in the blood measured at a specified time interval after exposure will remain the
same as long as the absorbed amounts are constant. Blood measurement provide and
estimation of the dose available for the target site, allowing for prediction of dose-response
relationships. Blood concentrations of the pesticides are usually at a maximum directly after
exposure, so if exposure events are known, the preferred time range for sampling may be
clearer than with urine, But It has disadvantage also, when we sampling the human blood, it
is needed to venipuncture, The amount of blood is influenced by collector’s techniques, In
this study, we indicated that the results of biomonitoring researches and its methods using
human blood. We also compared abroad and domestic research and its methods. It will
contribute to improve domestic researches of residual amounts of pesticides in biomonitoring

using human blood,
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Residual Patterns of Fenitrothion and Myclobutanil in
Pears Cultivated at Different Regions
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It is important to investigate biological half-lives (t1,2) of pesticides for predicting their
residual amounts at harvest time. In this study, dissipation patterns of fenitrothion and
myclobutanil were studied in two pear orchards, Yeongcheon (YC) and Gyungju (GJ), and
pre-harvest residue limits (PHRLs) for the pesticides in pears were calculated using their
half-lives, The residual amount of fenitrothion in YC pear at the harvest time slightly exceeded
its maximum residue limits (MRLs) which is 0.20 mg/kg, whereas that in GJ pear was below
MRLs. In case of myclobutanil, the residual amounts were below MRLs in pears of both
regions. The dissipation constants of fenitrothion in YC and GJ pears were 0.055 (i, = 12.6
days) and 0.040 (ti2 = 17.3 days), respectively, and those of myclobutanil were 0.025 (ti2 =
12.6 days) and 0.097 (i, = 17.3 days), respectively. According to the calculated PHRLs, if the
residual amounts of fenitrothion and myclobutanil in pears were 0.48~0.67 mg/kg and 1,20~
1.69 mg/kg, respectively, at 10 days prior to the harvest, their residue amounts in pears at the

harvest time would be below the MRLs,

Keywords : Biological half-life, Fenitrothion, Myclobutanil, Pear, Pre-harvest residue limit
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Determination of Deltamethrin Residues in Beef, Chicken, and Milk Using
Gas Chromatography Coupled with Electron Capture Detector
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In this study, a method was developed to determine deltamethrin residues in beef, chicken,
and milk using gas chromatography equipped with electron capture detector, Samples were
extracted with acetonitrile and MgSOs and purified with SPE Florisil cartridge. Performance
characteristics, including linearity, quantitation limit (LOQ), precision, and recovery were
validated. A matrix-matched calibration was used for quantitation and recoveries obtained at 3
spiking levels; 15, 30, and 60 ug/kg, were satisfactory (74.8~97.9 %). Precision and
repeatability presented as relative standard deviation (RSDs) were < 8%. The limits of
quantitation (LOQ) were estimated to be 10 wg/kg. The developed method was found to be

able to determine the analyte with satisfactory intensity and accuracy in incurred samples,

Keywords : Deltamethrin residues, GC/ECD, SPE, Beef, Chicken, Milk
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Anticancer Activity of Polysaccharide Isolated from Fomes fomentarius
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Mushrooms are known to complement chemotherapy and radiation therapy by countering the
side-effects of cancer. Recently, a great deal of interest has been developed to isolate novel
bioactive compounds from mushrooms because of their numerous health beneficial effects,
Chemically water-extractable polysaccharide (MFKF-AP1/3) was isolated from fruiting bodies of
mushroom Fomes fomentarius, In this research, we investigated the anticancer effects of
MFKF-AP1 2 on human lung carcinoma A549 cell, Results showed that MFKF-AP1/ distinctly
inhibited A549 cells growth in a dose-dependent manner and induced cell apoptosis evidenced
by apoptosis assay. Besides that, MFKF-AP1£ induced the LDH release and causes
morphological alterations. Furthermore, the MFKF-AP18 (25-100 #g/ml) resulted in a
significant single strand DNA breakage, on A549 cells as shown by comet assay., Taken
together, our results demonstrate that MFKF-AP1 3 possesses strong antitumor activities through
the induction of apoptosis. All these results suggested that MFKF-AP1f has evident anticancer

activity through apoptotic induction,
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Acrylamide (AA) is considered as a potential carcinogen by Food and Drug Administration
(United States). AA is produced during the heating of starchy foods like potato chips, french
fries, and coffee at high temperature and is regarded as a potential genotoxic carcinogen,
However, a number of researches going on worldwide in the field of toxicology are concerned
about the carcinogenicity of AA. Morin hydrate is a potent flavonoid compound. It is a yellow
color substance that can be isolated from Maclura pomifera (Osage orange). So, in this study
we have used morin hydrate to abolish the AA-induced toxicity by determining the variety of
hematological, biochemical and immunological parameters in the serum, urine, liver and kidney
of male mice. Subcutaneous injection of morin hydrate at a concentration of 5mg and 15mg
kg'1 per day for 5 days along with 10mg kg'1 AA exposure could significantly reduce the
toxicity of AA, As we found a significant reduction in the level of thiobarbituric reactive
substances (TBARS) in tissue and serum, also, a significant reduction in antioxidant enzymes
like superoxide dismutase (SOD), glutathione S transferase (GST), glutathione (GSH),
myeloperoxidase (MPO) was observed. On the other hand, level of aspartate amino transferase
(AST), alinine aminotransferase (ALT) in serum was found to decrease in a concentration
dependent manner of morin hydrate, On the basis of the present study we conclude that

morin hydrate can potentially protect renal and hepatic toxicity induced by AA.

Keywords : morin hydrate, renal toxicity, hepatotoxicity, mouse model

Corresponding author : E-mail, sckang@daegu.ac kr; TEL, +82-53-850-6553
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Rhizopus oryzaeg O|8%t 7|5 &9l ol3tstd] £4
(Physiochemical Properties of Functional Doenjang Using Rhizopus oryzae)
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(Diversity of Ground Dwelling Insects in Dry Field of Jeolla-do)
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HEAHZEZ] LY MAlZ] 30 2 ASAF EM - Hale 2|HS Cfjatoz
(Ecological Characteristics of Plant Accordlng to Habitat Types
in Dry Field of Jullado)
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wate] A4 2AE AT AT oo} gk webd B Aol HeE A

S Wpem AN FE T A9 49 e 14392 A5 48T 324 o
WA B4 B Astel 45 J1Fus 2 ARBENU] dE FYRFAEHES wUE A5
ol NEARE 2EHTA A5 BANEY WAl BE S] AdH TAE AEAR
B Folel ehivlelze] 4R, WSk A, SASAF ol SARE, ey 2 s
W SUE oRel WA paHelen], WA AAA f9L AR, UE, 42

r—{m
ﬂ nﬁo

ATt ZALA G BEAEAL 68T 2034 244F 43WE 9FFT O R FIEIY] F 206EF
iLOl A=A, FHEEE HI(16.2%), F31H(14.2%), F9.1%), "FEF(5.4%), *‘x}i}ﬂr
(4.1%) oA}, A EF] 7ozl w=H HHH—‘%b BAAFAE, LS C42)E, HAMA
=32 ER SRR MY, ALY BAAH, M*M"% U E(67.6%), T5(51.9%), ﬁA}fﬂ
(54.3%) wolAth, A& TUF 27.9%, W5 21.0%, BAFH 18.6%C| A1, Z=AISA|FE
F11.8%, W5 13.7%, BAFA 10.0%0]A}. 132 Ee] F41], WA=, Asts, =ASATE
% 2Ede u, AT 7P =8 X HuURE SIETh

Table 1, The number of vascular plants by the taxonomic category in study area

Family Genus Species Variety Forma Sum
IDF [EDF| LS |IDF |EDF| LS |IDF |EDF| LS |IDF|EDF| LS |IDF|EDF| LS |IDF |[EDF| LS
Pteridophyta - 2 | 2 - 2 | 2 - 1 1 - 1 1 - - - - 2| 2
Gymnospermae - 2 1 - 2 1 - 3 1 - - - - - - - 3 1
. Dicotyledoneae | 33 | 52 | 46 | 95 [ 133110 | 113|154 (129 19 | 24 | 17 2 5 5 134 (183|151
Angiospermae] -
Monocotyledoneae | 7 7 7 26 | 41 | 29 | 33 | 45 | 33 7 14 9 - 2 - 40 | 61 | 42
Total taxa 40 | 63 | 56 | 121 |178|142 | 146|203 | 164 | 26 | 39 | 27 | 2 7 S 174249196

Note) IDF : Inside of dry field, EDF : Embankment around the end of a dry field, LS : Levee slope of dry field

FHO] @ AskE, =ASAS, W, BEY, AEY
FHA AKX}t A=2bR] : E-mail, a4233125@korea kr; Tel, 82-31-290-0234
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HZRE HF H2Rz|0| MS5H= AlEo| C}QEA
(Diversity of Vascular PIants in Dry Field of Jeju Island)
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AFEE AeHow Faioh F5 1en FEFAES A5 glo] ALE wEs, dF u)
the 9FS ol Wi BEF /1F2AL Uehith e thRE SRS Aol Pt
SE7h e Aolold Sty B AAAslE B S5 4RASEAS Bt meA of
P JRBAL Ao Hobhe AFE WARA AEe] YUH 5Y E£3 SolF o= A
2], B ATE AFE WAGA W S B dFe 2] o8 HgoR b
a7 MEPde wUEPes] A8 124RE AT I B A7e] AREAE 20134
AT BHE 2N AAZA B 249 02 6ok 0 24 2 AAskslen,
WURel Ede S 05 agn FAHo ANAE ARstel Ak 2A1E, AF

WHAANE 65 1735 190F BT SEFOL F 27ERTol A5 b ASE A5

Aok A2 SEERE W R 387 1212Fro], R4 687 2178-Fo], HAPAN A
203} 71Ero] Sl W TP B AHEFo] ¥ %Q%D}(Table D). BAHA A=
o] ZHRI=ET} ‘“‘% olfr= ZAMAY do] WARZAAIE i FA Y|t glo] wy} whAL
olof] ZAte] WA WEstal A ol thE A AA 3 ol H]‘Gﬂ AR o] FaF7] wwed A
o2 Atz Hr} J/P?z-_ﬂ X 548 AR, 533 (Compositae)7} 11.8%=2 7HE =& HI=
3elGr o2 WIH(Gramineae; 10.5%), W& (Liliaceae; 5.5%), 3 (Leguminosae; 4,6%)
nlt]Z 3} (Polygonaceae; 3.8%) 59 <ot B AFtoa] ol AFs wAzrx ] AlEA &
Do ARAAE BEsol FAATAL) BANES Bisker dlol N2AREA FE B
849 % 9o oz Y€

FAO| : HAEA, ch, W, AR, AFE, BAUEA
FAFK} HA=2H @ E-mail, a4233125@korea kr; Tel, 82-31-290-0234

Table 1. The number of vascular plants by the taxonomic category in study area

Habitat type Family Genus Species Variety Forma Taxa
IDF 38 92 100 20 1 121
EDF 68 164 180 32 5 217
LS 29 61 59 11 1 71
DF 68 173 194 38 5 237

Note) IDF : Inside of dry field, EDF : Embankment around the end of a dry field, LS : Levee slope of dry field, DF : Dry
field of Jeju island
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(Diversity of Ground Dwelling Insects in Dry Field of Jeju Island)
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FHuet R 44 EYES sPIdE BAR 3 ARG R ofFolxloy, AFE §74
Ao B R ER e A9 g2 EY 54 e o £33 HT AAsdRtes
3 FARHAE o FaL Qlo], o]& 7o g MAsh= A= =

SAE AFLES S e 553
kL o wEbd 2 A AFEY sJAHA W AXske AEurddel o
% O T L L LR TP
A2k 2494 % 4 de Agekel 62ol
Ajehsieh. ZAA e @ F2e] Aol ololAx Aol sl A%H el WA 1ha ol4
o] & AL HAert, APPSO 2= Fitfall rapS o] 8edon, 72+ A & F 3 AL
AA, ZF A 2 509 Firfall rapg <F 3m FH o2 AXEte] 2447 Yo AFE 2ES 5A
At 2AHAY AFEolMe F 75 90F 221570419 AFuiE A ZFo] A=Y 7P B
2 Fo] Fdg BRI FAHY E(Coleoptera) 22 56,67%2] H&S UEFH M, o] o] ER{T
© 2+ W& (Hymenoptera), 325 (Diptera), W57]E(Orthoptera), = A& (Hemiptera), FAH
8|5 (Dermaptera), BF&-(Blattaria)o] F2 3ttt 7P £& HE2 SA3 F/FT2 WF7|
EO 2 40,08%°] F2 H&S YER v, TP F2A vlEo] =2 B s 35.67%2 Hl&
S Ho] AHer e Axs el HEE FE T2 AT I (Gryllidae) o] ok
O 2 ZAMAZ|9} oFFe] MAAZ|ZE dA|Bte] FHoR 158 Hel oz gekyn,
T B9 13 o]59] 2442 8 wr) Eo} o]dh S0 714% Aoz Hloh

FHO - A, SAAEA, =T, AFEE 25, AFE
FHALAX} A=2bR : E-mail, wildflower72@korea kr; Tel, 82-31-290-0234
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(Health Assessment of Paddy Field Using Birds)
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Tolerance to Salt by Rhizobacteria on Brassica rapa var. glabra
(SHMIZo 2fst B HAWH =1})

Khalid A, Hussein * Jin Ho Joo

ZHQ FILO|E - FRE

Department of Biological Environment, Kangwon National University, Chuncheon, Kangwon-do, Republic of Korea
Z2I)3m B0 A3k 53

Salinity has been a threat to agriculture in some parts of the world; and recently, the threat
has grown, Plant growth-promoting rhizobacteria (PGPR) may benefit plant growth, either by
improving plant nutrition or producing plant growth hormones. The effects of rhizobacterial
strains to reduce the salinity stress on the germination of Chinese cabbage seeds were tested
using four concentrations of NaCl (50, 100, 150, and 200 mM). Also, PGPR strains were tested
to enhance the early germination of Chinese cabbage seeds under normal conditions,
Azotobacter chroococcum showed best with enhancing in the radicle length of 4, 1.2, and 1 at
treatments of 50, 100, and 150 mM of NaCl, respectively. Additionally, significant differences
were found in plumule length, A. chroococcum and Lactobacillus sp showed remarkable
activation either in normal or under stress conditions, Co-inoculation by three rhizobacterial
strains (LAPmix) indicated synergistic effect to enhance the early germination of the seeds, The
results of this study are promising for application of rhizobacterial strains that possess plant

growth promoting traits to enhance the plant tolerance against salinity.

Keywords : Rhizobacteria, Salinity, Tolerance, Plant growth promotion
Corresponding author : Email, jhjoo@kangwon.ac kr

7 100

mmm Radicle
=3 Plumule r 90
—e— Germination

Length (cm)
Germination (%)

Inoculation

Fig. The effect of different inoculations on the length of radicle and plumule and the seeds germination

percentage of Chinese cabbage, Brassica rapa var. glabra, after 96 hour
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Effects of Light Environmental Control on Growth of Red Curly Lettuce

(Lactuca sativa L.) in a Plant Factory System
(MlE33 A2HILY d2tF Aoz} H=H dx 4o 0jx|= )

Jeong-Wook Heo'?' - Dong-Euk Kim" - Kwang-Jae Lee"? - Dong-Hyeon Kang” + Si-Young Lee" -
Hyun-Man Shin? - Yoon-Sun Huh? - Ki-Yeol Lee? « Tae-Jung Kim? + Sook-Jong Kim?

37 -y’ - ol - 2sa” - oy - AEs - s2e? - oplg? - UeEY - Y3

1)Depar’[ment of Agricultural Engineering, National Academy of Agricultural Science,
Rural Development of Administration, Suwon 441-707, Korea

2)Department of Research Development, Chungbuk Agricultural Research &
Extension Service, Guejeongri 383, Korea

)i = = = =10 Ty dxg= A O =
=7y Tysenstd sagsR, asselas apus

Plant factory, which considered as a novel plant production system preparing for the climate
changes such as a global warming or raining, is an attractive year-round production technique
of leafy plants regardless of place or season. The environmental factors of air temperature,
relative humidity, nutrient, CO, concentration, light intensity or quality inside the factory system
influencing on growth have been reported. In this study, effects of light-environmental control
of quality or intensity were investigated on growth of red curly lettuce (Brassica rapa)
seedlings with different four growth ages (0, 10, 20, and 30 days-old after transplanting) inside
the factory system. ‘Tukksum’ red-curly lettuce which developed two true leaves was used as
a plant material, and the seedlings were cultured under nutrient solution of 1.5 ds m" EC and
5.8 pH for 10 days after light exposure of 50, 100 or 230 #mol m” s, Light-emitting diodes
of Red, blue plus red, and blue plus white were used, and fluorescent light was considered as
a control, In 0 day-old seedlings after transplanting, dry weight and number of leaves under
blue plus red light of 50 gmol m™ s’ light intensity for 10 days increased 28 and 19%
comparing with the control, respectively. Increasing of fresh and dry weights in 30 days-old
seedlings was significantly stimulated by blue plus red and red light. However, leaf
pigmentation was inhibited by the red light regardless of the different growth ages and
promoted by the mixture lights. Under 230 g mol m” s light intensity, number of leaves,
fresh and dry weights were greater by mixture-light exposure on 20 days-old seedlings, On 30
days-old seedlings, increment of dry and fresh weights was also affected by the mixture light.
Leaf pigmentation was significantly inhibited by the red light regardless of the different light
intensities in all the growth ages. Higher growth and pigmentation could be achieved at 20
and 30 days-old seedlings cultured under the mixture lights of blue, red, or white, It is
concluded that light intensity should be controlled according to growth ages for growth and
pigmentation, but rather stable control during culture period, and monochromic red is not

suitable for leaf pigmentation of red curly lettuce in plant factory system,

Keywords : Light quality, Light intensity, Light-Emitting Diodes, Year round production
Corresponding author : E-mail, wooncho@korea kr; Tel, 82-43-220-5656
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Effects of Light Wavelength and Variety of Photoreversibility on

Germination in Lettuce
(Z nhy3 E34 4% wotel LY

Seung-Chang Hong - Min-Kyeong Kim - Myoung-Hyun Kim - Soon-Kun Choi -
Jin-Woo Eo + Gu-Bok Jung * Kyu-Ho So

MY U0 - UE - Ha? - NS - HIE - 473

Climate Change and Agroecology Division, National Academy of Agricultural Science(NAAS),

RDA, Suwon, 441-707, Korea
EECEER

g o ey ¥kgo] XA AP o Fa3dt He Fg<l FrHA(photoreversibility)
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Heavy Metal Uptake by Balloon Flower Together with Investigating Soil
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Fumelststn Sesoss

Soil properties and heavy metal (HM) concentrations in the field soils where balloon flowers
(Platycodon grandiflorum, BF) were cultivated, were investigated together with HM (Cd, Cu,
Pb, and Zn) accumulation by the BF roots, Basically, in most soils examined (51-97% among
65 samples), the chemical properties including soil pH, organic matter, available-P, and
exchangeable cation contents appeared to be lower than the optimal ranges for balloon flower
cultivation, There were no samples exceeding the standard limits for HM in soils, Instead, the
total HM concentration levels in soils appeared to be maintained at around background levels
for general soil in Korea, This implied that the elevated HM accumulation in the soils caused
by any possible input sources was unlikely. Even though the BF cultivated soils were not
contaminated by HM, it was appeared that substantial amount of Cd was accumulated in BF
roots with 1,5% and 35% roots samples exceeding the standard limits legislated for BF root
(0.81 mg kg'1D\X/) and herbal plants (O,Smgkg'1DW), respectively. This implied that the soil
HM standard limits based on the total concentration does not reflect well the metal
accumulation by plants and also it is likely that the Cd standard limits for BF and herbal

plants is too restrict.

Keywords : Contamination, Food safety, Herbal plant, Medicinal plant, Soil
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(Comparative Study of Soil Salinity Distribution in
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Comparison of Effects of Calcium Hydroxide and Oyster Shell on
Cadmium Immobilization in Upland Soil
(THELOAM M2t mistMo 2|5t 715 F=ef 22| Hlu)
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”Department of Life science and Environmental Biochemistry, Pusan National University,
1268-50 Miryang 627-706 Korea

“Division of Applied Life Science, Graduate School (Brain Korea 21 Program),
Gyeongsang National University, 900, Kaswa-dong, Jinju, 660-701, South Korea
AT MR BSOS AR B 515t

AT SHRUBK 21 Program) SEMH s

Oyster shell is alkaline with pH 9.8, porous, and has high concentration of CaCOs; (up to
ca. 95%). It could be used as an alternative of lime fertilizer to immobilize cadmium (Cd) in
heavy metal contaminated arable soil. Therefore, this study has been conducted to improve
agricultural utilization of oyster shell as an alternative of lime fertilizer that immobilize Cd in
heavy metal contaminated arable soil. To do this, we compared effects of calcium (Ca)
materials [Ca(OH), and oyster shell] on Cd extractability in upland soil and determined mechanisms
of Cd immobilization with both Ca materials, Both Ca materials were added at the rates of 0,
0,1, 0.2, 0.4 and 0.8% (wt Ca wt") in Cd contaminated upland soil that contained total 6,5 mg
Cd kg'1, and the mixtures of soil and Ca material were incubated at 25C for 4 weeks, Both
Ca materials increased pH and net negative charge with increasing Ca addition and decreased
1 N NH4OAc extractable Cd concentration, 0,1 N HCI extractable Cd concentration markedly
decreased with addition of oyster shell but not with Ca(OH),, 1 N NHsOAc extractable Cd
concentration was significantly related with pH and net negative charge of soil. However, there
were no significant relationships between 0.1 N HCl extractable Cd concentration and pH and
net negative charge of soil, From the above results, Cd immobilization with Ca(OH), was
mainly attributed to Cd adsorption resulted from increase in pH-induced negative charge of
soil. Scanning electron microscope (SEM) images and energy dispersive spectroscopy (EDS)
analyses were conducted to determine mechanism of Cd immobilization with oyster shell,
There was no visible precipitation on surface of both Ca materials, However, Cd was dected
in innerlayer of oyster shell by EDS analyses but not in that of Ca(OH),. Therefore, we
concluded that Cd immobilzation with oyster shell was different from that with Ca(OH),
implying Cd immboilization with oyster shell might be due to precipitation of Cd or other
chemical reactions in innerlayer of oyster shell, Further study should be conducted to elucidate

the mechanism of Cd immobilization with oyster shell,

Keywords : Cadmium immobilization, Calcium hydroxide, Oyster shell
Corresponding author : soilchem@pusan,ac.kr; Tel, 82-55-350-5548
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(Study for the Methane Potential Production in Rice Paddy Soils in Korea)
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ek T 23l Bl ol MAEtH ojol dEHE ATFEE fUES] T wE v
J s TH S wE vgdd, Bel 5 B & ddd uE e 84T
o] gtk L} iRl A7t vig £WES(net flux)ol FAFE glov, Eddelsteel vg
© 719 JYEA G vt wEkA 2 ATelMe e 8 A3 71s i
Ag 7I2AER 8327, TW F8 =R 870 A 274l tisf 2 HEEHes B
AEE AFst g gE, sk, 8" 55 A8 ERAEAFAE 20139 49, 104,
2014d 3€el AAEFen, core sampler Sl acryl2 #|1ZHE A7 4.9cm, E=o] 5cme] 8718 &
zhsto] AFg § LEete] AL 2wkt weE S WFPS (Water- Filled Pore Space)
100% Z=18fol|lx] 28T & - &F7]olA 48~72A13F widfste] S48l or, BEY DNAFES EY
0.3~0.5g2 #3}e] Ultra Clean Soil DNA Isolation Kit (MoBio Laboratories, Solana Beach, CA,
USAYE olgste] BASlalT. v AT 4 AlEite] FREL RTqPCRENS olgd) 4
O™, CFX96TM Real-time PCR Detection System(Bio-Rad, Hercules, CA, USA)¥} SYBR Green
(Bio-Rad, Hercules, CA, USA) A= &do| A=A, EAE i webdA=F 2 wgitslqto]
FHEs sand FO| 7P WAL(77%) clay o]l A2(2% w|Rh) YFEAME(loamy sand)olA 71
A vebgon], QAR cay o] B EdolA wigk @A) 22 o]t

E 1 2 F2 =EY ENY TF HENNT, HIEMET U oSN
Soil Texture Methanogen Methanotroph CH; production rate
(mrcA gene copy) (pmoA gene copy) (#1CH/kg/hr)
Silt 8,987,626 7,406,647 12.2
(n=8) (1,704,327~30,250,338) (2,609,548~10,953,433) (1.3~35.0)
Silt loam 10,943,822 8,488,960 220.2
(n=15) (3,674,895~27,155,919) (72,312~16,679,140) (1.1~3092.8)
Loam 11,397,382 7,119,054 4.3
(n=2) (9,471,036~13,323,729) (6,835,479~7,402,628) (3.9~4.6)
Sandy loam 23,857,408 10,139,370 4.6
(n=1)
Loal(izliand 11,003,950 14 443 864 692.8

ZF=HM|0{ : Methane, Rice paddy soil, Methanogen, Methanotroph
FAFK} HA=2HK @ E-mail, okjung3@gg.go.kr; Tel, 031-229-5787

2014 F=94 53 471%3 4 GELANI 163



Determination of 8'3C of Dissolved Organic Carbon in Water Samples:
Alkaline Persulfate Oxidation and Freeze Drying-Combustion
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Dissolved organic carbon (DOC) is a key parameter of water quality assessment as DOC is
directly associated with biological oxygen demand (BOD), Carbon isotope composition (& o)
of DOC can be used as an indicator of the DOC sources since organic materials have
distinguished & ®C values affected by their source; for example C3 vs. C4. In this study, we
compared two methods (alkaline persulfate oxidation and freeze drying-combustion). For the
alkaline persulfate oxidation method, glucose (-12.0%) was used as a standard material.
Glucose solution (10 mg L) was oxidized with alkaline persulfate (10 mL) in the presence of
SrCl, (for precipitation of CO,) under a wvariety experimental conditions, and then the
precipitates (SrCO3;) were analyzed for ¢ ®C. The measured 6 "°C were -25~-17%, and thus the
precision and reproducibility were not satisfied. For the freeze drying-combustion method, five
reference materials (-23.3~-12.0%,) were prepared by mixing glucose (-12.0%,) and compost
extracts (-23.3%,). The solutions (150 mL) containing the reference materials were freeze-dried
after addition of 700 mg of K,SO; (for increasing quantity) and then the powder was analyzed
for 0 "C. There was a linear relationship (y=1.1328x + 6.7348, 1*=0.98, /<0.001) between the
calculated values (y) and measured values (x). Therefore, our study suggests that freeze
drying-combustion can produce more reliable & ®C measurement compared to the conventional

alkaline persulfate oxidation method.

Keywords : Dissolved organic carbon, Carbon isotope ratio, Alkaline persulfate oxidation
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(Responses of Rice Growth and Paddy Water Nutrients to Liquid Manure

Application: Nutrient Concentration, Application Rate,
and Split Ratio)
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5:3:2, 24:4) 08 FAlgte] HE AuistlaL, W ATt T 718
2 35 T2 AYHete] BASAT W FEHL MilpS:u(570.3 g mP)9F MiLeSs;(538.1 g m?)7}
SF(574.7 g m®)9} FARBLAAR, MloSuE B4 % HF TN, T-P, TOC, COD ®%7t Z7}
43.2, 0.4, 20,5, 8.7 mg L'2 MLSs(Z2F 19.2, 0.2, 18.0, 7.4 mg LHZ =9t} &3, 94 =
FAgE Tl 9 Myls Aol H :‘,:%]:8 MuLsSs32F MuLsSausollA 242 374,93 204.7 g

m?o 2 AzSAL. WA, W SR 95 F 54 4% ARE BT nesd A5s dug
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(Influences of Silicate Fertilizer Application on Soil Properties and
Red Pepper Productivity in Plastic Film House)
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Aoy dFulgel S4HE o= 3 AFEo]
Algte] 71838 EXA7)E B3 vk TS qiabEbls
ato] AaH|ge A7FE 5 gla, jrabEE R o] gl Ca¥d Mg e 9
gl gaElo] EY pHE A7l E37F itk weba] 2 AJfeA Ausx giks 9
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Abgk A3 A2 Tel 2000, 3000 kg ha! ATl Fud FFES B, 12 FE7) 2AL
No} P AN s Akt vhelE BA YA, K, Ca, Mgte HEBAIE B}
A B pHE RE AT 71k, 284 ca®a Mghe AAdRT 7+
sttt ECERE FAelolx S718l9aL, EY T faEdike BE Helolr Z718ka,
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A%t vEdAAT. FnFEE 53 ek A3 FEFES 2000, 3000 kg ha A2
7.2~97.3% QA3L, FAHETNA 95602 7bg wskth vPdETE Aele FER] 7nFE
gro pabau g Ael7rh Exa) gl 9.0~11.8% Z7FsFAaL, 2000 kg ha' Hal Tt 7 g
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Effect of Combined Application of Bottom Ash and Compost on Heavy
Metal Accumulation and Enzyme Activities in Upland Soil
(& EF0jA AEte|Qf E|H|C] =8tA|EO]
E9o| 234 23 U BN D[ YR

Woo-sup Lim" - Pil Joo Kim? - Chang Oh Hong”*
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”Department of Life science and Environmental Biochemistry, Pusan National University,
1268-50 Miryang 627-706 Korea

“Division of Applied Life Science, Graduate School (Brain Korea 21 Program),
Gyeongsang National University, 900, Kaswa-dong, Jinju, 660-701, South Korea
G P p L

"BYTHSIL CHEBK 21 Program) S84

Coal combustion bottom ash (BA) has high carbon and calcium content, and alkaline pH,
which might improve nutrient cycling in soil related to microbial enzyme activities as it is used
as soil amendment, However, it contains heavy metals such as copper (Cu), manganese (Mn),
and zinc (Zn), which could cause heavy metals accumulation in arable soil, Therefore, the
objective of this study was to evaluate effect of combined application of BA and compost as
soil amendment on heavy metals concentration, enzyme activities, chemical properties, and
crop yield in upland soil, Bottom ash was applied at the rate of 0, 20, 40, and 80 Mg/ha
under different rate of compost application (0 and 30 Mg/ha) in radish (Raphanus sativus var)
field. Water soluble Mn and Zn concentration in soil significantly decreased with increasing
application rate of BA, Decrease in those metals concentration was accelerated with combined
application of BA and compost., However, compost application increased water soluble Cu
concentration in soil, which is attributed to high content Cu in compost itself, Compost
application markedly increased urease and dehydrogenase activities, but those activities
decreased with increasing application rate of BA, which might resulted from dilution effect of
BA addition. Acidic and alkaline phosphotase activities were not affected with single
application of BA but increased with combined application of BA and compost, Combined
application of BA and compost improved chemical properties of soil such as pH, EC, and
organic carbon content, Radish yield was not affected by application rate of BA. However,
combined application of BA and compost increased radish yield with irrespective of application
rate of BA, From the above results, combined application of BA and compost could be used
as soil amendment to improve enzyme activities, chemical properties, and crop yield without

heavy metal accumulation in arable soil,

Keywords : Bottom Ash, Compost, Enzyme activity, Heavy metal, Soil amendment
Corresponding author : E-mail, soilchem@pusan,ac kr; Tel, +82-55-350-5548
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Effects of Soil Water Content on N,O Emission in Greenhouse Soils
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<glvete] AgT ZAEEFS 1,277mm(1978~2007)2 AAl ko] 1.68] ZARF 1919 A%
& A7k 262om’ g AAl BWire] /6w He Aom A glo], Al oM #IhA|
2 | da3t AA ot} wEtA] ESf,E FEEE 247FAQl oRibstEAN0) HlEH
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8kg B A7EEd7ed FANWFHTLE 25+2T) oA 20129 195 2971A] A3
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7} GC-ECD(Varian 450)& 243] ZAFEIT N,O 4 wj&se EokrR 3
T Z7]0l Bol o= Aol o, EGFE I 24%n0lX= A F 21
7, 18%A = 2901751, 5% 3797 N,O o wiEFo] 7 Bokeh
(Fig. 1). N,O 73 &3 ESd 749 ﬂﬁlé A7IEE RN A9 e 2o
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Fig. 1. Temporal changes of NoO emission Fig. 2. Correlations between N2O emission and soil water content
(left : from 1 to 14 DAT, middle : 16 to 25 DAT, right : from 28 to 39 DAT)

DAT : Days after treatment
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F3HEP), F8}28E A (POCP), PASS 4.1.3 Z2I1WS ARSI & AR AlolA 2217)
&S gagddzton ek da 4 1 kg A o BAE 221 kg COreq. kg, Tk
2.14 kg COreq. kg, §71% 2.10 kg COreq. kg'7} ¥A &} it}

T

St B 252 WP ste] ARAAG) AP FARZHTSONA A
& BAFGAA B FALE 150 14040 A o Ashe] oY BREAL Fastgch
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Ak FENEFFS AEFD MEBAFE PCC 1996 Tier 1 A3t vgiEge Auaz
o IPCC 1996 Tier 1 %< A§34T 4718418 2 5ol f - o} A 2 FFA5E U5
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o =
P e AT EATAT EE R
(kg) (GWP) (kg COy-eq.)
COz 0.26 1 0.26
CH4 0.09 21 1.79
N2O 2.79e-04 310 0.09
HFCs 1.10e-09 1300 1.44e-06
SFe 2.29e-10 23900 5.48e-06
CFC-14 1.20e-09 6500 7.81e-06
Total (§kAA4) 2.10
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Role of Biochars on the Availability of Arsenic and
Cadmium to Earthworms
(AP0l H|A, 7IEE2| R=/dof CHgt HfO|2} HEl)

Gyeong-Jin Kim - Anitha Kunhikrishnan - Won-Il Kim - Jeong-Mi Lee - Nam-June Cho
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SZ78Y IYsUnsE BN

Soil contamination with heavy metal(loid)s has increasingly become a serious global
environmental issue in recent years with considerable efforts made to remediate the
contaminated soils, Interest in using biochar as a soil amendment is increasing because of its
capacity to adsorb metal(loid)s and organic pollutants. This study investigated the effect of
hairy vetch (HV) and poultry manure biochars (PMBC) (2% w/w) at 450 and 700C on the
availability of arsenic (As) and cadmium (Cd) to earthworms (Eisenia fetida) in a highly
contaminated As soil. The bioavailability of As and Cd to earthworms was determined by
mortality and avoidance tests., Biochars reduced the extractable As and Cd by 45-89% in
treated soils, Weight loss of worms was observed in all the treatments, The mortality
percentage reduced by 70-80% in biochars compared to control, Biochars PMBC 700, and
HVBC 450 greatly reduced the metal(loid) accumulation in worm tissues compared to control,
In the avoidance test, earthworms preferred the low-temperature biochars compared to the
high-temperature soils, The worms partially selected both the treatments when placed between
the control and biochars which may be due to presence of metal(loid)s in biochars, The
availability of metal(loid)s to earthworms varied between the biochars (feed stock and
temperature), therefore, care must be taken during the selection of amendments to remediate

contaminated soils,

Keywords : Arsenic, Cadmium, Biochars, Earthworms, Mortality, Avoidance
Corresponding author : E-mail, wikim721@korea kr; Tel, 031-290-0527
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(Environmental Health Risk Assessment for Heavy Metals in Paddy Soil
Nearby Abandoned Mine Areas in Korea)
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Influence of Biochars, Red Soil and Vermicompost on Arsenic Availability
to Plants, Earthworms and Microorganisms
(A=, A1H0|, 0j/dZ2| H|& F=/dof Cljst Hjo|2x}, &, R|HO|E|H|e] HeF)
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Chemical Safety Division, Department of Agro-Food Safety, NAAS, RDA, Suwon 441-707, Republic of Korea

SZ78Y IYsUnsE BN

This study investigated the influence of organic amendments [vermicompost (5% w/w), and
hairy vetch and poultry manure biochars (2% w/w) at two temperatures (450 and 700C)] and
red soil (RS-2% w/w) on the availability of arsenic (As) to radish plants (Raphanus sativus),
earthworms (Eisenia fetida) and microorganisms in a highly contaminated As (1341.54 mg As
kg") soil, The bioavailability of As to earthworms was determined by mortality test and to
microorganisms by microbial biomass carbon (MBC) experiment. In the plant growth
experiment, there was no significant difference in dry matter content among the biochars,
vermicompost and red soil and also between biochars at different temperatures. Although the
extractable As increased in all the treatments after the completion of the experiment, biochars,
significantly reduced the uptake of As compared to the control. Poultry manure biochar
decreased As at a higher rate when compared to hairy vetch biochar, and the reduction
percentage was significantly higher at higher temperature, Red soil and vermicompost also
reduced the availability of As to radish but the percentage of reduction was similar to hairy
vetch biochar at 450C. Also, red soil in combination with biochars reduced the availability of
As but the percentage of reduction was similar to biochars at 450C. At the end of the
mortality experiment, weight loss of worms was observed in all the treatments. The mortality
percentage in worms reduced by 70-80% in biochars and RS compared to control and
vermicompost treatments., The HVBC 450 and PMBC 700 markedly reduced As accumulation in
worm tissues compared to control, red soil and vermicompost treatments. Microbial activity
varied between the treatments and higher MBC was noticed in soils treated with biochars at
low temperatures. This study shows the effectiveness of biochar and red soil in the
remediation of As-contaminated soils, Results may vary, depending on the types of biochar and
its pyrolysis temperature. A field experiment is currently underway to confirm the results

obtained from the glass house and laboratory studies,

Keywords : Arsenic, Radish, Earthworms, Microorganisms, Biochars, Red soil, Vermicompost
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T = L= Hd ” oS ks (;Z )\:r S (Toyo-MA system)
o] A 3d(F3) 38.3 18.2 6.3 70.3
ol A 10d 38.3 18.5 6.2 71.1
ol A 20 38.5 18.8 6.0 71.9
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(Evaluation of Fertilizer Characteristics in Biochar Using Agricultural Waste)
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(Evaluation of Heavy Metal Adsorptlon EfflClency in Barley Straw Biochar)
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(Effect of Seedling Rate of Green Manure Crop on Growth and
Commercial Yield of Carrot in the Continuous Cropped Field with Carrot)
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Effect of Molybdenum on Nitrogenase and Nitrate Reductase Activity
in Hairy Vetch
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"Division of Applied Life Science, Gyeongsang National University, Jinju 660-701, South Korea
“Research Institute of Life Science, Gyeonsang National University, Jinju 660-701, South Korea
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Hairy vetch (Vicia villosa Roth) is a winter annual legume used in single or mixtures with
barley, the most popular used as green manure in Korea, Molybdenum (Mo) is one of the
micronutrients, plays an important role in nitrogen fixation of legume plant. Mo acts as a co-
factor of the protein in the synthesis of nitrogenase complex, which is responsible for
conversion of nitrogen (Np) into ammonium in the process of nitrogen fixation, A pot
experiment was conducted in green house during 2012 to study the effect of Mo in
nodulation, nitrogenase activity, nitrate reductase activity and biomass production in vegetative
and flowering stage of hairy vetch. In this study, Mo was applied 0, 0.25, 0.5, 1.0 and 2.0 kg
ha”, Nitrogenase activity of hairy vetch root nodules was measured by acetylene reduction
assay to know the effective nitrogen fixation, Nitrate reductase activity and others chemical
properties were measured according to standard protocol, Molybdenum application increases
nodule number, nodule weight, above ground biomass, root biomass, nitrogenase activity and
nitrate reductase activity compared to control plant. Among the treatments, Mo application 1lkg
ha' treated plants showed the highest nodule number and nodule mass in vegetative stage and
flowering stage. These results indicated that 1kg Mo ha ' treated plant produced higher nodule
number and nodule weight, which might be attributed to nitrogenase activity in nodules that in
turn enhanced N, fixation, Plants that received same treatment showed the highest above
ground biomass yield (5.01 g plant') and root biomass yield (0.35 g plant') in flowering
stage. The highest nitrogenase activity (1797.5 #1 CH; plant’ hr') and nitrate reductase
activity (2.1 mg kg') in root were recorded in 1 kg Mo ha' treated plant in flowering stage,
which were also higher than vegetative stage. Therefore, optimum Mo application rate was 1kg
Mo ha', which was probably the appropriate dose that showed better performance in biomass

production of hairy vetch plant,

180 2014 FHBAENI 7153 L e



06 EAE| 2HE

5

]
v—f: [ Vegetative stage [ Vegetative stage

g EEE Flowering stage I Flowering stage 155
& 2000 e
z )
5 E
2 120 g
= 1S
g 1500 =
2 £
= i z
=) o
1000 5
= 110 §
g 3
2 E
2 500 Q
3 105 B
[0 =
4 Z
5

Y 0 0.0

£ 0 025 05 1 2 0 025 05 1 2

Z

Mo application (kg ha'l) Mo application (kg ha'l)

Fig. Nitrogenase and nitrate reductase activity at different levels of Mo in vegetative and
flowering stage of Hairy vetch, Error bars indicate standard error among the mean value,

Keywords : Hairy vetch, Molybdenum, Nitrogenase, Nitrate reductase
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Improvement of Methanogenesis Characterizing Accuracy
by Ribonucleic Acid based Techniques in Rice Paddy Soil
(B{=0llA{ RNA 7|8t 7|=S 0|25t HIEFA/ Y7 E/dsle| Hetx I M)

Hyo Suk Gwon'" - Hyun Young Hwang” - Pil Joo Kim"?
sz’ -gug’-2uF"
"Division of Applied Life Science (BK 21 Program), Graduate School, Gyeongsang National University
ANt SEMEIER (BK 21 program)

Institute of Agriculture and Life Sciences, Gyeongsang National University
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Methanogens which divided into acetotrophic and hydrogenotrophic species produce the
same methyl Co-enzyme M reductase, and it is expressed by mcrA gene., mcrA gene only
restricted to methanogenic archaea, and thus it is used to characterize methanogenic diversity
and activity. In general, DNA level based metagenome techniques is broadly utilized to
characterize methanogenic archaea in paddy soil, but its changes were not matched well with
methane emission characteristics during rice cultivation. In order to improve the accuracy of
methanogenesis activity and diversity analysis which is related to CHj emission dynamics in
paddy soil, methane emission rates were monitored in a typical paddy field by a closed
chamber method during rice cultivation and the activities and diversities of methanogens were
characterized by DNA and RNA-based techniques in the surface soils. Finally, the data accuracy
was compared by using the relationship between CHj; emission rates and methanogenic
properties. RNA-based methanogens activities were more highly correlated with methane
emission patterns than DNA-based techniques during rice cultivation, However, the
characteristics of methanogens diversities were not discriminated between DNA and RNA-based
techniques. Therefore, methanogens should be characterized by RNA-based techniques rather

than DNA in rice paddy soil,

Keywords : Rice paddy, Methane emission, Methanogen
Corresponding author : E-mail, pjkim@gnu.ac.kr; Tel, 055-772-1966

182 2014 #FBAEES 47153 0 SedEo



06 EAE| 2HE

]
o
Hr
=]
’.a
2

-
2
|
(=}
purd

M52k EH| Al =0|M A{FR|0 ost HHE2YE AL =3}
(Reducing Nutrient Load in Drainage Water from Paddy Field with
Livestock Manure by Small-scaled Pond)
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Figure. Comparison of total nitrogen(left) and total phosphorus(right) loads in drainage water
at an entrance and an exit of the small-scaled pond
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(Nutrient Load Balance from the Valley Paddy Field
during the Cultivation Period)
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Table, Total nitrogen and total phosphorus mass balance in the studied valley paddy field
during the rice cultivation period in 2013, (Unit : kg/ha)

Input (A) Output (B)
Surf: C 45
Rainfall Fertilizer Irrigation Sub-total ul: € Percolation P Sub-total  (A-B)
drainage uptake
T-N 5.3 112 35.6 152.9 227 4.19 83.8 110.7 42.2
T-P 1.24 40.4 2.03 43.7 2,52 0.41 39.9 42.8 0.9
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(State Indicator of Water Quality for Agricultural Surface Water
and Groundwater)
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Wet Deposition of Trace Metals in the Suwon Region
during Farming Period
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"Climate Change and Agro-Ecology Division, National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

?Soil and Fertiizer Division, National Academy of Agricultural Science, RDA, Suwon 441-707, Korea
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This study investigates the characteristic distributions of heavy metals in rainwater sampled
from the Suwon region in central Korea, from April to October during 2011-2013, Additionally,
the relationship between the concentrations of heavy metals and other chemical properties of
the rainwater are also evaluated, Chemical properties of the rainwater varied between different
raining periods and years. The volume-weighted mean of rainwater pH ranged from 3.9 to
6.7, and the volume-weighted means, considering the arithmetic means of heavy metal
concentrations and their respective rainfall amounts, followed the order Zn>Pb>Cu>Cr>Ni>Cd,
There were positive correlations between the major ionic components, such as Ca, Mg, and K,
and the heavy metal concentrations of rainwater; Cu, Zn and Ni had strong relationships with
all ion contents, The trends of monthly heavy metal concentrations showed higher values in
July during 2011-2013. Considering the relative enrichments of heavy metals in rainwater, the
order of average enrichment factors (EFs) was Cd>Pb>Cu>Zn>Ni>Cr; all of these were
relatively higher than the EFs of natural components such as Fe, Mg and Ca, Al concentration,
which is an indicator of EFs, had a positive relationship with elements originating from the

Earth’s crust, and a negative correlation with sources of anthropogenic contamination

Keywords : Enrichment factor, Heavy metal, Rainwater
Corresponding author : E-mail, kimmk72@korea. kr; Tel, 82-31-290-0223
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Figure. Average enrichment factors of heavy metals in rainwater in the Suwon region during
farming periods (April to October) between 2011 and 2013
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(Water Quality Improvements According to Physical Characteristics
and Water Pollution Type of Gogu Reservoir Located in Ganghwado)
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FAHARKX A=K : E-mail, csh@ekr,or kr; Tel, 82-31-400-1832
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PW - 07

HE[AIO|227|2S &85 £284: 2 22| A|AH HEM HE
(A Study on Application of Water Process W|th
Multi-cyclone Technique for Irrigation)

AM3 - AT - 4S8 - 0lEfE

Sun-Hwa Choi - Hae-do Kim' - Dong-Hwan Kim - Tae-Ho Lee

SRS0E SA SOEATY

Rural Research Institute, Korea Rural Community Corporation, Ansan 426-908, Korea

TES BAEPE dTer tEuA wEe] AFAEe HA AEHUL ok - 5o o]
Us ofsbsal Qluh. 3 FEA 9] EAst wEt sheA e &R FolE Sol7tal 3o
ojAlE FEAGH mAA o] FEEA ¢da EFE] 3= 2 e 7] dEel wdE
= WatEa glon, oA FHgshs FSl A B IS dReR w8 Aol
B &7t A BrE vk

2 dTdME sHd8rEA A5 2 sAs WEeE vs dEAelEES 283
FHEd 9 CcOD AE FAE $4S g 7R EEY o] 2 Ffi=S At
o229 el YHHE olfsto] AHAA Eelstal, Y WSO W FiEe SUANE
% ‘5‘}04 N7 delolvh. AlFES AlFkE] flsl vhdd AlolEE3 HE] Afo|EEeR

?‘E‘é Xﬂﬂo}‘i Akt deAadS fal 7% s F7AH- A T

_(}|L_,
2
—\m

;ﬁ() ] €]
hs B AGeE R94E AT Badel A5 FUA w712
100has] = FQA o] BXel sto] FRIAGG. TRl FARNAR Aeage 27 FUF
o skl wiAle] oF s ZAEe] 95wl Helmgo
32ppm HEol W), el FEE 95 ppmo AEgo] 4P ¥ Aoz ZAHU
BB AAzde PRFRE oz e $U85 549 Sol Gl $8% £ 9
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on A7t a5y dee) dHuAs fle Txol7] widd 79 Alde] HEbgel

Hlel fFAR8-o] AHetal FAR R v Hojd Aoz oddd. 53, & 7lee S
B3 AtolEE 7leS AL wieel, 343 q=

el =& vAl dAF AAREC] o, A B spetekE ARol glo] 24k FEed
of A gle A =3 w98 H2e = AUFAR vl F83 AHE AR ey

FRO : SEAE, AelZE, BAE, B985, FolETAt
FAHALRK A=t : E-mail, searoad@ekr,or kr; Tel, 031-400-1864
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LC-MS/MSE 0| 8%t 58+ & A CHdE SAIEAY Y
(Method Development of Several Antibiotics in the Agricultural Water
by Liquid Chromatography-Tandem Mass Spectrometry)

01ER - BNE - &8
Bok-Ja Lee - Sang-Hyun Moon - Yong-Tae Son
SR TUHESA SOEATH

Rural Research Institute, Korea Rural Community Corporation, Gyeong-gi 426-908, Korea

Aol wel $98 AFAe] AR Hx@ge] Ao WS gov, ol
Aofaly] gistel AL @A) Herk AFE AAZ BFEHL ek olefdt 2R by
Aol JPATe] FrhiYR ohet, VAR YEAS AFIE §714 o
AR ek oleld 2 PBARA EH AOE FARwo] E3tuo] 9
ol e Ha g wh, olo] vjE o Av}eIe
zAalo] B wHede] B o)

w
(o3
Ho
o
o
Mt qu lo fo gl

ofol whel GAAI TR BARHS ASD, ARE Fuste] AL e B nr} 4
g gepgmel Aol 29e Wio] Astn A BAPY Al i AT APsta
sheict

AA K71 ERAe SAPRoR AP del Agdold AAamvEIdyY RRPEEe S
AAZke] AR, olg] 71 edBAE Bald] BHE F glol, Be ofelgol wam gtk ol
Hjste] oA AmrlE Iy olFAFRAIIE o 8T FAAE BAME td edwdd o

1 ) olet & % itk

[e]

gk A&ek F4 o] ks, A 2 Aol FAlA Thse & o Ags £

B AFoM e fElvet FAgA 7P Aol W A 134
Row, FAA o] FAEAE et LC-MS/MSE ARS8kt

YT T ToAde] SR AFAE sk, AlEE AFstaL, 1FZH(SPE; OLB-Oasis)
£ ol&ste] HAsten, FAANEE I TAA AR rE -0l FHFEA 7] (UPLC-ESI
MS/MS)E o|g3te] A5t} o] 5o 2% Acetonitrile(HPLC grade)¥ SHE AAFE o] &
Sttt aATAAZRrtE Y] A]2EHL Wates Aol Acquity UPLCE o]83}$x, AHES
BEH C18 (1,7um, 50X2.0mm i.d, Waters)S ©]-&3}t}. o|FH R A A= A7)z g o] o]
3} 3R] (ESI; Electrospray ionization)E #2Hsl TSQ Quantum Access Max A|Z~H](Thermo, USA)<
ol -5t

Tetracycline Al%-¢] YA 2 Tetracycline, Ocytetracycline, Chlrtetracycline, Sulfonamide 7]
YA 2+ Sulfamethazine, Sulfamerazine, Sulfathiazole, Sulfadoxine, Sulfapyridine, mycin Al g
o] &AYA 2= Erythromycin, Enrofloxacin Neomycin, Penicillin Z22]3 A3 2 &A4¢] Tylosin,dl|
st AESHA 2 Beas ST

T3 FoAY] SR Y8 AxAl et FHEAE AH F s FAHS o] &sto

FAA] FARNS AN

ZH|o] : antibiotics, &H-&F, LC-MS/MS
FAFK} HA=H : E-mail, Ibj@ekr.or kr; Tel, 82-31-400-1846
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06 EAE| 2HE

st SHEAER] £AUNZ2H(ARSIM)S 0|28t 0|SA|$£2| £AM&
(Idong Reservoir Water Quality Prediction Using
Developed Water Quality Model)

M3t - 4S8 - 855 - fMo}- LA - 0lEfE
Sun-Hwa Choi - Dong-Hwan Kim - Jong-Hwa Ham - Sun-A Yoo - Hae-Do Kim - Tae-Ho Lee
ARS0E A SOHEATH

Rural Research Institute, Korea Rural Community Corporation, Ansan 426-908, Korea

st ol TAN S FYEATAIY E5AQ FEHe 9 dst FHASo] ThsIESE
2010@ FPEAFA FAA=md]  ARSIM(Agricultural Reservoir water quality Simulation
Model)& 7H&atglth. ARSIM 7|&e]| 7idd E33g 2349, 32k 243} 27 FAE shvto
Febded FHE B FES 2ot o $HEATA FEE FHEASEE A8t o
T(2010) A A FR o] ZARRAH T FA4lo W Fd zpolE vlugt A Z AolE HolA| %%
7] wEol hHEst Fele e AHEo] rhestrtal Adeit. AAR R FHEAAFAE
HE ol vlsl AFAREe] g&aL, FAalo] ol 2 Edo] HA doju= Helth ARISMe| A
o2E AFAAEY Foedd, EXolE o ARE 1Hdg QlEFHo]|zdA YHo] 7lsdte
A4S A 24 input daad vHE a7} glor

off
e

Rk , B2 ] AFRAg7sS Fhete]
s ArAgshet a3 =83 AR F dasiil £ sk o] W £9 2
A W3t 5 O AvEe Ves Frhete Rl 75 5 2w FAwAgeR £ o]
7Pttt & ATdres A7k &M AAT wHE olsATAE Wder £ RUHYS
Aagtglen, FARIS FHate] o W edd S7F & o2 7HA Alueles AH8ste] 19
e w2 dskE 2ojst

A
Az A= 20108 53H 2011970A] 2@z AAsEod, A5ER]et Al e F8
Ao 48 9 13 ZARIYY. ARSIMS F9Rdy AFxEdo] F3st Jeolun=z o

2 729 F ARSI, Bl 75 F Ao BHoRE fUshde] TP FEE Aadhe
Aok frof U QFitmel ApuEAde] Sold FeE Agste] Aztel A5A FAMHE
4 3tsiet,

FHO| : BAEATA, ol 5AGA, £, FARY, BojETA

FAHRX A=ER| : E-mail, kimdh@ekr,or kr; Tel, 82-31-400-1827
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FHE sYEATAS ER7IEA(TOC) &4 A+
(A Study on the Characteristics of the Total Organic Carbon
in Agricultural Reservoirs)

lgE - Matut - 0|Z1F - Zol3 - AN

Hye-Jung Min" - Ha-Na Seo - Jin-Kyung Lee - Min-Hee Kim - Geum-Sun choi
SIZSOESAL SO{EATY

Rural Research Institute, Korea Rural Community Corporation, Gyeong-Gi 426-908, Korea

FA% saole 9% SoeRE 9 f7189 f90] BonE IRy /1% uE
o] $AIF) Mol 57149 oAl F7h 94ele serahivl YolA] AEBIEA A 4 THBOD)T
o

SFepALE 8T H(COD) SO R WAL Al A olF HAS] A 71E o9 AR
FRZIFR(TOC) O thet TheFgt A77h ofFoiAaL loh. ol & Aelld= d=e] F 80570
THE ArAE FAER ¥, 9, 54, A, Al em FEst +v71%¢94 594
stetslar s}tk @ T RH(COD)e] FHRBAE AT olst HlEe] AdHor FIgst
7b W] WAshs 32 7Y ~9e)ol F22da FEo wE TOC/COD A o thste] £t

Ak, FAAAE AFAls FA 16570, GE7dFA 24770, 235 A 18670, QAATFAl 987,
AEEA 109710l thste] Z2AFsEATE, AR IRES 2012014 2013, 29 E}F AER F 8
zAVE T, 2AMEE-S TOC, COD, S2&2%aolH, BE &2 #*‘ QAT AANH7IE A wt
A3ttt FR7IEA(TOC) 71714 o ARE-H ] GE InstrumentAl] SIEVERS 9000]T},

FAEE TOCS CODS| JHAAA(TOC/COD)E #A3k7] fJ3l ol w3k Al ke #AApe ¢
o] 7V AL AAAE vir shaink. Al whet coDZF Al 9 mg/L, B7FFAl 7 mg/L,
WA 6 mg/L, AIFFA 8 mg/lg VIEeR Awket sl ta] @AYl FEHEY, 7]

e

N

F

% olstel A kel WAL AL W kel el Wk o) vehich ol
&3 COD F%7 ]’ 2o AHFAoA F7|LH9EE F B2]EZ (humic substance)d 722 WFE)A
o] oRoA FYEe] =2 HEE UEhue AoE dddEy. a8y GEdTAY] A4S E

1

T} FHglel A wxAA 712717 =4 vEhY f71EE 5 G f7le o] =2 HEE
EAsttt . =4S 5 ok 7 2APAE 33k S22 Faol whE} TOC/COD FaaAl= 7237 7]
F 2 AFAA7NZ(E )M ELS0b, 9 mg/m® o5}, 7 VIV, 35 mg/m® o|5h) TAE 7]
Fog BFate] BAsgtt. TOC/COD #AAe 712717} 9 mg/m® mlwkellA ¢k 0.7, 9 ~ 35

2 9

N

mg/m° oA 2F 0.6, 35 mg/m® ool & 058, FRR2Ha Fxr} e T7hol|A] CODUH] TOC
7 =7 el §719 98 F 9 2 PEA fdo] FYclow 21%*6? Ry B2

Mol ¥rha wheher)

oz T FPEAFA T Tocsk copel HelHE A&How Hustel JURAS ¥
Ay, 37e] cop AnE Fal Toco] AnE wmA B 45T 5 L Aol A=
gel, 578 546 B mdsow 88 sbssele 4zEr

ZoAAR} A2tA] : E-mail, 2131822@ekr,0r,kr, Tel, 82—031—400—1622
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PW-11
od Lod

(Water-quality Improvement Efficiency of Constructed Wetland
Suppling Influent by Pumping)

d¥E - U - o3
Hyung-Joong Kim' - Dong-Hwan Kim - Tae-Ho Lee
SR TUESA SEATY

Rural Research Institute, Korea Rural Community Corporation,
Gyeonggi-do 426-908, Korea
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Zeo WF 191 T, pHE 7.6, ECE 214.5 #S/mo|il, DO 8.7
71.8 mg/LgEdl, 555 9.2 mg/LE Yol ssof 2

9 kg/dellA] & 19.1 kg/d= SFolx] 88.6%9] 2 HF3a &S HITH
o} 4257 742 H3F 2.9 mg/L, 2.5 mg/LEN FE5oA] tha ol
2 kg/d7F U EAL 5.2 kg/d7F frEH] 17.1%] Astass EAo. COD
et 257 242 B 15.6 mg/L, 15.0 mg/LEA §E504 tha voldth coD
Balako] 342 kg/do|il, fE&Fateko] 325 kg/d2ZH 5.0%° AstELS H It
2 A HAZ AR #F7t ATFEA T2 AFol7t
s27 K3tal AA = AFAREe] Zofflel| wEba] Eo] 2

L

sz FATErt wobd ¢ o E e

=}
W
~
=
O,
32,
o
7
off
fr o
Jo
s
iy
A
o,
=y

ol
oft
b
Jo
o
o,
=t
o B

o Ho
fl zo

J
&
ol
£
r o
ok
oy
N
2

S

i)
]
i)
ko
N
¥
v}

FUF7E B 1.6 mg/LolA FEFE 11 mg/LE WORHI, TN #URaHEe 33
=57 2 kg/d2A 34.6%9] AIEEL Btk T-PEEE FU57F B 0.28
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FHAAX} HA2bK : E-mail, iamwater@ekr, or kr; Tel, 031-400-1828
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PW-12

SUE A2 § =0[7|0 wE A Helo| £/ 2ot AL
(A Study on Characteristics of Water Quality Variation in
Heightening Agricultural Reservoirs)

olmZ" - 0|72 - =Fol? - ojox? - ArYH?

Jin-Kyung Lee" - Ju-Soon Lee? + Young-Ae No? - In-Jae Lee” - Jae-Yeon Kim?
HT50lETA Sojxei7E - ASTfED HZ 2B, B E01EZA SojETY

Rural Research Institute, Korea Rural Community Corporation, Gyeong-Gi 426-908, Korea -

Departmant of Plant and Environmental New Resources, Kyung Hee University, Gyeong-Gi 446-701, Korea
®Rural Research Institute, Korea Rural Community Corporation, Gyeong-Gi 426-908, Korea

AF-edstel e 1FNst Fow MR FU NEstn 257 Adle S BE B
Aol A%slo] ol% FHafn o] kel AL Aojsh] S8 ArAe] FL& ol A
o] ALk, old] & Aol

Ae FYEATA AFe Ft A5A 54 SAsk] vxE
G BT FANste AP olnuA k. AFAe] F o/ AYE A5A F
AY FI7h JHoz ArAe Fdo %S F Ao AZHE FT sm o] 454 25
A AT sl B, B4, FEL, G, A AR Urol, B4 ol hel 200097 E 3

kgl 20133704 s\t A AdER £ Haks 2AHIH.

ArA ] AG Fae] wE FAMSE B4 23, coDe B9 A ©]H(20099) 2.9mg
/L~8.8mg/LollA] FAL $(2013) 1.9mg/L~8.5mg/LZ T} -] ZHLOW 3%0~48% AZFE AT, T-Pe
73 FAF ©]7(2009%) 0.008mg/L~0.065mg/LolA FAF 7]17H20101d~2012d) <t 9%~304% 57}
s}% S YR oY, A 3(20139) AFATFE Akl s%~68% AHEIT FAEE
Aol Chlaxzs SAF o]l vl SAF & oF 49%2] AZhs yEhd wbd, T-N2 &AF o]
H3) 63%~81% S7Fstith. G &dFANAE Chl-axs EAF o] Hlg] TAF F AR Ha
S HQl vbd, TN FAF o] dHY FAF F 16%~132% S7Ft3int. ol= A4 W=

o F e ddS &3] AofstAl ZI7] wieelr|® sk, FxEolr] Al o]F A<
Bgstel=tl v AlRtel 28 Ae® Holn, FEHER Fdo] HstEEY A8 HE

=2 2

|

aly
r°*'

o

=

7 ugoz webe,

A} k2 o]F FsIzke] Mol £

2 sl tha el glvka dekEo], Soly] g ATl thetel A&l
)

_Jf_x'llo'l : X:lzllx] ;’:'T %017]/\]—%, COD7 T_N, T_PJ SSJ Chl-a
FA X} AA=2tx : E-mail, hana84@ekr, or kr; Tel, 82-031-400-1622
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Metsr 598 A5t £ ot
(Irrigation Water Qualities of Agricultural Groundwater
in Jeolabuk-Do Ares)

- * A
AP - o8T - DEY - YBY - Y44 - 1A

Kab-Cheol Kim™ - Byung-Koo Ahn - Do-Young Ko - Jong-Yeob Kim - Seong-soo Cheong * Yuen-sil Ko
NEs7Isd 712Hsit 3t

Jeollabuk-do Agricultural Research and Extension Services, Iksan, 570-704, Korea

SAE] Hde ASH wYPA I FEstE Hste] wAA N TFEE =5 dEste dol W
T—S-O]'U:] HE5AE HFE e vty 98T /RS FgAdel Ak #o] =gk
T:‘r. r= %?3 T GHE {sto] B2 &9 AstE JNEstYrt. titks OECD =7hdlA &
0401 2 A 8l Hl:%Ol 30%E 71] 2} lébl Ao, sute g F
o] At ALgol EHE F e

A Al A ] gk P8 A

lz‘a 55 gH3lL WHEFE o
|A| FAEY HAAE Xﬂéﬁé = Hsﬁﬁi—é—g AW °ﬂ et Askg FEAS ZARFASY &=
A AR =EAE 72, REEARE ST, A AERA] 10704 B 2141 E td e R 20134 4, 7
Yo pH, BOD, T84 & 184ES THLATAANEEHOZ #4 3ttt
Y8 Aske 21x A sk BA A3 pH 6.5, EC 0.29 dS/m, NOs-N 4,56, T-N 541, T-P
0.12, Ca 13.74, K 3.35, Mg 3.84 mg/L2 A|3}F9] % « o9& FA7|F s FHSdES
x]s}jl AdE AoZ ZAF Hrl FFE AEL Fe 0.062, Pb 0,007, Al 0.135, Mn 0.009 mg/LZ
A EHASH, Cd, As, Hg 52 AZHA & Tu&Fx ¢hdst slea EA Y. A3t =
AR S wPET FETIE 2R pH 2AR(ETE 20%), AAAA] 128 (& 5%) ©]
ATk, ZAF AVIERE 499 FETET B2 S Yo, T-NE AEAN > = > 2 £
o= EgoH, T-PE = > A4 o ooldth, AEA G sYPLORE o] HE =, W, Al
AANA] Zetr FE AR FHETF Askr F - oldE FHEVIE A FESAS /A

3= Ao g BAEC

FHN : sHE&F, AskE, 72
FA X} A=bx : kimk@korea, kr, 063-290-6192

Table, 1 Quality of agricultural groundwaterwater in Jeollabuk—do river

EC NO3-N T-N T-P Ccl Ca K Mg Na

Land use pH (dS/m) (mg/L)
Paddy 6.6 0315 471 5.64 0.15 2395 1204 3.01 424 16.03
Upland 6.2 0.253 4.18 4,62 0.03 16,72 14,78 3.78 1.48 11.41
Plastic film house | 6.6 0.315  4.79 5.95 0.16  35.22 14.41 3.27 5.80 15,55
3 6.5 0.294 456 5.41 0.12 25.30  13.74 3.35 3.84 14.33
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PW-14

AR 5YS WAL ZRWY SN
(Characteristics of Algal Bloom in a Small-scaled
Agricultural Reservoir, Jundae)

ds" - Zne’ - s’ - e - Zdsy?

Gui-Sook Nam" - Jin-Wook Kim" - Dae-Buck Hong" + Yo-Sup Bae? + Ho-Il Kim”
TS 2E01ETA B0IEATE, TEHTE0IESAL B ARG

Rural Research Institute, Korea Rural Community Corporation

Ansan-si, Gyeonggi-do, 426-908, Korea

2Environmental project Group, Korea Rural Community Corporation

Ewiwang-si, Gyeonggi-do, 426-908, Korea

Fo oddel B BANFY 2T FUE A% ARAFAAN 20119 383

201349 1097H49] BUEY A0g whgoz 2FH A4S BH5] RIgshE 2YAFA
Al 2R (Algal bloom) BAE Tt stick. 20139 108744 Aol wis) F97h

o ApAE AR el 2 Wske 9tk A AAeN BHY AREFIELS F 63 40
& 2Folglon, FEFL 13x10°~2.8x10° cellsm” 2 TN, TP % 729} 3 2EZe
e dEgdr AAER HA Y. 8 $HFS GE2F Anabaena sp., Oscillatoria

F b st ool F7khEA
Anabaena sp., Microcystis sp., Oscillatoria sp, O 2 $-HFo] W3}l o, TNo| &2 H-¢-
Anabaena sp. TP7} & 749 Microcystis sp.7}, TN TP7} W+& A9 Oscillatoria sp.7} 573}
AT}t N/P ratios= Anabaena sp. $AA 7V¥ 2=kIL, Oscillatoria sp. $73A] 7F wgkom,
Chl-a F%=+ Oscillatoria sp. 4 =7 Yepga, AEZHFIE ASHL Anabaena sp. A

=) Jebtow | Microcystis sp. A o= Chl-a8} &% 5 Ygitl o2 B3, 99o] Azt

L

N

sp., Microcystis sp. 50|02, Oscillatoria sp. o] 7 W%

ofN

Kl

FA7E €8 & AJY. Anabaena sp.7F - wli= 34 Q217ke] AHAGT) 2ot =3
o] &-go] 7158 WWA Oscillatoria sp.x= Chl-a A#Ado] @A el 5, ZRUEAAS 4
&3 d&sta, i, #Eletr] daMe 2R Y dJAFY #AE sk ol &8
sk WRto] B8 ¥ o= Atz Hrh

FHO| : 27R SAEAFA, 2R, ZRELY

FAHALAKR HA=ER] : E-mail, kimk@korea, kr; Tel, 063-290-6192
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(Phosphorus Adsorption Characteristic of Ferronickel and
Rapid Cooling Slag)

wzs) - dusl’ - MERY - 24EY - 2347 - 51340

Jong-Hwan Park” + Seong-Heon Kim" - Dong-Cheol Seo® - Byung-Hwa Kang® - Ju-Sik Cho? + Jong-Soo
Heo'

HNET SSUTRE] SAENY 2T of B4 AL UL,

“2H0D MEELs,

e

"Division of Applied Life Science(BK21 Program)& Institute of Agriculture and Life Sciences,
Gyeongsang National University, Jinju, 660-701, Korea

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

Sunchon, 540-742, Korea

3)Hyoseok, co,, LTD, 857 Kumho-dong, Gwangyang, Korea

B AT A0 wlEEe aduErEe] dEel dEaddseas negdse1e] <l
FAY oA 2l A] Qlel digt A

= 0.5 mm, 2.5 mm)E T3} Freundlich &
Langmuir $-2&2A8S &3l <ol o FASAES 2T Freundlich 52522 e gt
HAZYASYL(ENS)9F L2HPEHLRCS) Q] 1 F2F5(K)2 RCS 0.5(0.5105) ) RCS 2.5(0.3571)
> FNS 2.5(0.0545) = FNS 0.5(0.0400) <=¢]ith, Langmuir 55220l <3t <le] Hu)F2s
(a)& FNS 0.5, FNS 2.5, RCS 0.5, RCS 2.57} 27} 320, 187, 3,582 2 2,983 mg kg o|th. <)
9] ol &2 Aukxog Langmmr %ii. 2lo] Freundlich S-&&22]o nvlafjA 2 A3}
o} ool AAE miFo] B uf, S N2FYSYLRCS)7F A2 YRS L(FNS) L}
u] 2l A2l 9l F2E 913 AR Hgo] 7hsE
UAEY1E 9l F2 Al=ge] AR ARge] BV & Zlog dvkEr
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FHA - 22, JATEA, A2YAsY T, 37
FAFK} HA=H @ E-mail, jsheo@gnu.ac kr; Tel, +82-55-772-1963

Table. Freundlich ¥ Langmuir S2&&4l0 gt H2L A& 2 12FH &2 A E&E(K),
EXAAT(1/n), FHERS(a) L ZEM (D)
e Freundlich adsorpeion fsotherm  Langmuir adsorption isotherm
K 1/n r a b r
0.5 0.0400 0.3168 0.998" 03203 0.0193 0.991"
FNS s 0,0545 0.1954 0.081" 0.1873 0.0452 0.995"
s 0.5 0.5105 0.3414 0,989: 3.5817 0.0706 0-996:
25 0.3572 0.3657 0.981 2.9833 0.0566 0.996
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2L biocharA =24 50| AM SUHEM
(Competitive Adsorption Characteristic of Sesame Straw Biochar on
Heavy Metals)

= 1) =1 =] 2 2) , = 1
wza) - 248’ - HERY - 2347 - 5154

Jong-Hwan Park” - Seong-Heon Kim" + Dong-Cheol Seo? - Ju-Sik Cho? + Jong-Soo Heo”
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"Division of Applied Life Science(BK21 Program)& Institute of Agriculture and Life Sciences,
Gyeongsang National University, Jinju, 660-701, Korea

2)Department of Bio-Environmental Sciences, Sunchon National University,

Sunchon, 540-742, Korea

T HAZ FHAEAN 857 E2 biochare] A FASHES ZAFSH] g A=A
2 H azhZal 30 £34:(Cd, Cu, Cr, Pb, Zn) EEE49S Ty

2 FEsle] ez 23S 3 F Freundlich 2 Langmuir 525220 &3}
K, )& ZAFstH. AW biochare] @Y Faseol that F3s K2

(9.68) ) Cr (8.38) ) Cu (6.04) ) Zn (3.70) oo, B Fugol gt F25 (K2 Pb
(2.88) ) Cu (2.41) » Cr (1.77) ) Zn (1.38) ) Cd (1.19) =olAtt. A biochare] @ FF
2 gl gt HuEEs ()2 Pb (102 mg g') > Cd (86) ) Cr (65) ) Cu (55) ) Zn (34) &=
o=z Freundhch&} Ut Aoz yeigton, go FiFo] 7 wokal, ofde] Fabsol vt
4 ko, FAY biochard] B H74 g that HFES 2 Pb (88 mg g') ) Cu
(40) ) Cr (21) ) Zn (7) ) Cd (5) &2 & Freundliche} 53t Aoz vepton, do] F3ks
o] 7 =gta, ofdde] Fa%so] b Pt B AAE apem (monometal adsorption)/a me
(multimetal adsorption)®] H]&Z HSES uf aca/aca (17.20) ) am/am (4.85) ) ac/ac (3.01) )
apb/a*pb (1.16) ) ac/ac (138508 FFEFo| 714 wkon, Fel7t 713 ve #e Bk 7+
o AeE @ Felol vlE] AAFE ogt JIFS wo] e Zlow FrhEr

FH - AATE, =5, Y, Biochar
FAFK} 4=2H : E-mail, jsheo@gnu.ac kr, Tel, +82-55-772-1963

2014 S8dEetsl 47153 9 ST udiE 199



(

um 5

5 £ m
c =

I

= =

on

L L L L L L

o o o o =) o o
N =] ® © < N

- -

F.m. Bwi) Ayoedes uogdiospe winwixe

Zn

Cd

Cr

Cu

Pb

N
Jo

__Aﬂ
ojm

| Ch

K
ol

i biochar

ol

=

1

2014

200



PW-17

HESA[Ztof| 2 SOB HfO|2AIA{S] Of24HdAA(NO,-N) =8
/e sd EIt
(Estimation of Detection Capability of the Toxicity of
Nitrite Nitrogen(NO2-N) Concentration of SOB Biosensor
Based on the Reaction Time)
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(Detecting Toxicity Using Real Stream Water by Sulfur Oxidizing Bacteria)
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Effect of Air Flow Rates on the Sulfur Oxidizing Bacteria (SOB) Biosensor
(EH4t3} 0|MES 0|85 HIO|AIM2| 37| 74 FE)

Anup Gurung - Sang-Eun Oh
OHFZ 75, Q42
Department of Biological Environment, College of Agriculture and Life Science, Kangwon National University,

Chuncheon 200-701, Korea
S SHMBBBIE slo| XY H 3

et s

In recent years real time biomonitoring has become the most effective and reliable method
to obtain biological information relating to toxic events in an aquatic system, since it
incorporates living organism into the system to serve as biosensor, Very recently, sulfur-oxidizing
bacteria (SOB) biosensor has been developed as a new biomonitoring technology for
monitoring the water system. The SOB biosensor depends on the ability of SOB to oxidize
elemental sulfur particles in presence of oxygen to produce sulfuric acid. The reaction results
in the formation of sulfate and hydrogen ion, which lowers the medium pH and increase the
medium electrical conductivity, In presence of toxic substances, the SOB activity will be
inhibited that ultimately stop the formation of sulfate and hydrogen ion in the medium. The
SOB biosensor has been used to detect heavy metals, oxidized contaminants, and endocrine
disrupting compounds in water, The activity of SOB are influenced by different physical
parameters, such as hydraulic retention time, sulfur particle size and temperature, that
ultimately bring changes while detection of toxic substances, In this experiment, effect of
different air flow rate on the SOB biosensor are tested. The experiment was conducted in

7-chamber SOB bioreactor and operated in batch mode.

Keywords : Aeration, Biosensor, Sulfur, Toxicity, Wastewater
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