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The cultivation of genetically modified (GM) crops has increased due to their economic and
agronomic advantages. Before commercialization of GM crops, however, we must assess the
potential risks of GM crops on human health and environment, The aims of this study was to
investigate the possible impact of Bt rice on the soil microbial community. Microbial
communities were isolated from the rhizosphere soil cultivated with Bt rice and Nakdong,
parental cultivar and were subjected to be analyzed using both culture-dependent and
molecular methods, The total counts of bacteria, fungi, and actinomycetes in the rhizosphere
of transgenic and conventional rice were not significantly different, Denaturing gradient gel
electrophoresis (DGGE) analysis of PCR-amplified 16S rRNA genes revealed that the bacterial
community structures during cultural periods were very similar each other. Analysis of
dominant isolates in the rhizosphere cultivated with Br and Nakdong rice showed that the
dominant isolates from the soil of Bt rice and Nakdong belonged to the Proteobacteria,
Cloroflexi, Actinobacteria, Firmicutes, and Acidobacteria,

These results indicate that the Br rice has no significant impact on the soil microbial
communities during cultivation period. Further study remains to be investigated whether the

residue of Br rice effect on the soil environment,
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Characteristic of CH4 Flux in an Upland Soil Under Different Cover Crop
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In temperate countries like Korea, cover cropping is commonly adapted agricultural method
to conserve the soil during the onset of winter season and after which, the produced biomass
yield of winter cover crop then serves as green manure amendments for the subsequent
summer crop cultivation. Soil could both serves as CHjsource orsink; however, no study has
been conducted about the characteristics of CHs fluxes under different cropping
managements. The objective of the study was to evaluate the characteristics of CHy fluxes in an
upland soil applied under different types of cover cropmanagements that include the winter
cover crop cultivation and summer crop cultivation, respectively, A field experiment study was
conducted at the Agricultural Experimental Station of Gyeongsang National University. The
study has two consecutive phases viz (i) winter cover cropping (November 2011-June 2012)
and (i) summer cover cropping (June-September 2012), For winter cover cropping, barley
(Hordeumvulgarel.,) a non-leguminous crop and hairy vetch (Viciavillosa Roth) a leguminous
crops were seeded at a rate of 180 kg ha” for barley and 90 kg ha” for hairy vetch based
from Korean RDA, recommended rate, The aboveground biomass of cover crops were then
chopped finely and incorporated into the soil by a rotary cultivator at a rate of 12 tons ha
barley and 24 tons ha’ hairy vetch. Corn (Zea mays) was planted as summer crop with a
planting distance of 50cm x 40 c¢m. The treatments of the study include the control (Ct),
barley amended plot (BP) and hairy vetch amended plot (HVP).During winter cover cropping,
the highest CH4 emission rate was obtained from BP followed by HVP and then the Ct.
However, during summer cultivation, where cover crops are incorporated as green manure, a
different trend was observed, The emission rate was highest in the HVP treatment followed by
Ct and then BP wherein most of the CHj; emission rate values were negative, Cumulative CHy
flux for winter cover crop season followed the order of BP (3.4 kg ha') ) HVP (2.1 kg ha™) )
Ct (1.8 kg ha™) on the other hand, cumulative CH, flux for summer crop cultivation followed
the order of HVP (10.5 kg ha') ) Ct (3.7 kg ha') YBP (8.8 kg ha'). From the whole
duration of the study, HVP gave the highest total CH, flux (10.5 kg ha™) followed by Ct (3.7
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kg ha™) and then BP (-8.8 kg ha™). For the total global warming potential (GWP) from both
winter cover crop cultivation and summer crop cultivation, the contribution of HVP was 265 kg
CO, kg ha™ while Ct contributed by around 51 kg CO, kg ha', BP on the other hand, has a
value of226 kg CO, kg ha”, which was consumed by microbial oxidation in high proportion. In
terms of corn grain yield, HVP (3.7 tons ha)and Ct (3.4 tons ha') did not significantly differ
in its yield productivity; however, a significantly lower grain yield was obtained in BP (2.5
tons ha'). The result of the study concerningCH; fluxesduring winter cover crop cultivation
and summer crop cultivation can be used to consider the appropriate agricultural management
to be implored in order to mitigate CH4 emission, but it may also be important to consider the

crop yield productivity for the following crop.
Key words : Winter cover cropping, Summer crop cultivation, Methane emission, Global warming

potential
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Cattle manure has been widely used as an organic matter source to improve soil quality and
crop productivity, Cattle manure application can supply easily available carbon (C), but
increase methane (CHj) emission from rice paddy soil during cultivation, We hypothesized that
applying composted manure which contained more stable and complex organic matter than
fresh manure may effectively mitigate CHs emissions in rice paddy soil during cultivation,
However, the field investigation which can compare CHj emission characteristics between fresh
and composted manure applications are still limited. In order to investigate the effects of fresh
and composted cow manure applications as a soil organic amendment on CHj; emission, rice
yield and soil chemical properties, five treatments were installed such as NPK(no manure as
control), NPK+Composted cattle manure, NPK+Fresh cattle manure, NPK+Composted dairy
manure, and NPK+Fresh dairy manure at a rate of 5 Mg ha' based on dry weight,
respectively, in a temperate mono-rice paddy field in 2011-2012. Total CHj flux which was
investigated by the closed chamber method during rice cultivation drastically increased with
fresh manure additions to ca., 255-371% over the NPK treatment (269-374 kg CH; ha).
However, composted manure applications significantly (P (0, 05) decreased seasonal CH; flux to
ca. 57-62% over fresh manure treatments (954-1268 kg CH; ha'). These results indicated that
the increase in the stabilization of C compounds may be attributed to decrease labile C
contents in composted manure applied plots, which possibly reduce CH4 emission during rice
cultivation, Labile C contents in soils also showed highly positive correlation (P(0,05) with CHy
emission rates in this study. Rice productivity increased with fresh manure additions to ca,
3-229% over the NPK treatment (5.6-7.2 Mg ha"), but more significantly improved with
composted manure applications to ca. 3-25% than fresh manure treatments, As a result, the
total CHy flux per grain yield which can simultaneously compare both grain yield and
greenhouse gas impact in the field studies, significantly increased with fresh manure
applications (148-172 g CHy kg" grain), but were not significantly different between the NPK
treatment (38-67 g CHy kg grain) and composted manure treatments (47-68 g CHy kg grain).
Our finding suggested that composted manure application could be a promising way to
mitigate CH4 emission and to improve rice productivity in mono-rice cultivation systems,

Key words : Cattle manure, CH; emission, Composted manure, Labile C, Paddy soil, Rice

cultivation

Corresponding author : E-mail, pjkim@gnu.ac.kr; Tel, 82-55-772-1966

2013 $+=375sts] 47]F3] ¢ gedndls] 201



Individual Contributions of Soil and Rice Plant on CH4 Emission During
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Many researchers have documented that rice-mediated transport is the major pathway
potentially accounting for more than 90% of the total CH4 emitted from soils over the growing
season, However, characterization of the individual CHy transport like ebullition as gas bubbles
and rice plant has not been well elucidated in green-manure amended mono-rice paddy soil.
A mixture of barley (75% of the recommended dose, RD), and hairy vetch (hereafter, vetch,
25% of the RD) seeds were broadcasted after riceharvesting in the experimental farm of
Gyeongsang National University (36° 50° N and 128 26’ E), Jinju, South Korea, and the
above-ground biomass (34-36 Mg ha-1 with 67-69 % moisture content) were harvested before
rice transplanting in 2011 and 2012, The fresh biomass was chopped in a 5-10 cm length and
incorporated with different ratios (0-100%) one week before ricetransplanting under the same
chemical fertilization (N-P,Os-K,O= 90-45-58 kg ha"). The combination of cover crop biomass
was applied at the rate of 0, 9, 18, 27 and 36 Mg ha' on fresh weight basis to investigate
their effect on CH4 emission through direct ebullition from the soil and rice-mediated transport
during rice cultivation, With increasing biomass application, the plant-mediated CHy transport
sharply increased until the vegetative stage of the plant, while CH4 emission through direct
ebullition from soil was higher at the reproductive stage of the plant than plant-mediated
transportation. Our result predicts that ca. 9 and 91% of CH; emitted through plant-mediated
transport and direct ebullition, respectively in paddy soil applied with green manure
applications. Incorporation of cover crop biomass at 9 Mg ha” was optimum for the reduction
of CHj emissions in soil and its increased application can significantly increases CHj; emission

during rice cultivation,

Key words : Cover crop, Rice plant, Rice paddy soil, Methane emission
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Agricultural soils contaminated by arsenic (As) and cadmium (Cd) have become an important
issue as a result of industrial activities in the vicinity of agricultural areas, excessive application
of contaminated fertilizers and manures, and irrigation with metal(loid)s-contaminated water,
This study investigated the effect of organic amendments (vermicompost (VC), and hairy vetch
(HV) and sesame meal biochars (SS BCs)) and red soil (RS-2% and 4%) on the availability of
As and Cd in radish (Raphanus sativus) in a highly and medium contaminated As soil. A
highly As-contaminated (HA) soil (1341.54 mg As kg', 2.99 mg Cd kg', pH 6.85) and a
medium As-contaminated (MA) soil (112,45 mg As kg', 1.98 mg Cd kg', pH 7.66) was
incubated for a week in the presence of RS and other organic amendments and used for pot
experiment, The results indicated that HV BC and 2% RS decreased total As and Cd
significantly in HA soil, whereas in MA soil, As uptake was reduced significantly by HV and
SS BCs, and VC. Cadmium uptake in MA soil was not reduced significantly by any
amendments and also RS (2 and 4%) increased the As and Cd uptake compared to the control
in MA soil, Total As and Cd uptake in VC was higher than the control in HA soil, whereas it
decreased in the MA soil. The dry matter content decreased in HA soil in the presence of all
the amendments, while in MA soil only 4% RS increased the dry matter, The bioconcentration
factor (BCF) values for Cd and As in HA and MA controls were 7.5 and 0.4, and 0.34 and
0.13, respectively. The BCF values decreased in amended HA As and Cd soils compared to
control and the lowest value was observed in HV BC soil whereas, it increased in MA Cd
soils. In MA As soil, the values decreased in BC treatments and increased in others, Although
the amendments reduced the BCF values compared to control, the translocation factor (TF)
values were )1 in HA As and Cd soils which shows that the bioavailability and translocation
of As and Cd from root to shoot was enhanced. The TF value was )1 in MA As control and
4% RS soils and (1 for others with significant decrease observed in BCs-treated soils, In MA
Cd soil, the amendments have only slightly decreased the transfer of Cd from root to shoot
compared to control, The results obtained varied widely between the soils, elements and the
treatments, This study suggests that radish in the absence of amendments could be used for
phytostabilisation of Cd in HA soil and for phytoextraction of As and Cd in MA soils. In the
case of amendments, only BCs offer some promising results in the remediation of medium
As-and Cd-contaminated soils. However, a field experiment is required to confirm the results
obtained from the glass house study to carefully understand the behavior of amendments in
the presence of As and Cd.
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2 WAPIE Aow uA it vwe WA F 4710 24N G 59 g 534 5
ol 2GS W= Ao Buso] qdrk. 53, /15l Akl Bol webA i 3
o & FolB vehl: Aoz nuHon, ERe] $4A FUE 4% vd 2 w3 2
Aok Ao RrEnh AN R ATE Aol kg s sEpy wstole =
grslo] o, gk wAel mxE Al UE ks ofF vEw Agolch. Alkreel ne
el 718 24 2 B4 Aot B EFA dd APl vIHE GFS Dotrs) sAsf A

2 EfE, SAE, 715 =2 st o5 st 9 HA )t
B (CH4-C+CO-C) T AAE weh(CH-C) 2] vl wek A #A] = (CHy production potential)<
2y, 7 BE 8 95 5 ) Ad A4 gaEe 2] de AR 20g) ERE 0%

= 7kste] 30C oM o ® 253 wYAFS sk CHiel COE AH
N ar, 718 24 9 sEdS dolry] Qs 7 19 organic labile carbon 4 3}
wAsEE 1 AR vg AR FAEE $4(51.0), £/4(50.3), PA40.5) =2 BB F7)E
(26,1) =Xo] 144 o] uwkom, CWEC(cold water extractable carbon), HWEC(hot water
extractable carbon) ¥HeF E§F X8(129, 169 g kg'), $4(117, 156 g kg), 24181, 121 g kg’
Bl WE {7154, 75 g k) BRI vl wdolth FEE T Al Fe @S B3 £
H3| 7% E=iol o #gkon, Cust Zn FFS f71E EiolA AAE 9 Usith =79 H
& A8 FAEA =129 3452 54 4 organic labile carbon ¥ o] FAAAE EH3E 2
7, CWEC(0.864 ) ¥ HWEC(0.867 ol wigh g%t e = Ao JadAe By va
AdTte]l & A-(mythyl-coenzyme M reductase) HZQAQ] Nigh#¥¥} CH4 production potential®] 7
FIA = golxA] o, Wk 2kalate] & (methane monooxygenase) X ZQIAFQ] Cu, Fe $F
2 9JX] CH4 oxidation potential#}e] Ao#AA|E= FelE]z] o}, o]Eo] Wg HjSd| n|x]= g
22 Zog FoET AEHoR FHE A EFAA W #ARe] HAL organic labile

=

catbondl 74 B S W Ao HULEAG

FH0] @ =37, ARFE], #lEh(CHY), Organic labile carbon
FARX} 2ty : A¥EF (PJKIM@GNU,AC.KR) (Tel : 055)772-1966)

2013 $+=375sls] H7]F3 ¢ sgewnds] 297

ZHI



Oj2f 7| wtHetof ofst USHH R EURAT Ho|
(Evaluation of Soil Erosion Change According to Future Climate Change
at Imha Watershed)
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Hot ARGl ofal AR 2AACl whE 12, 24, Ay Eedl mhE EX|o]- 8w s}
2 = Aol AlESHd wel AHHoR o]Fo|RaL glon,
sho] whE EFRATE HIl L3 AEHor WEd Aos Ay dA fevste A
< 98 9gF GASo] AAEL oy 7SSt thud A et
S (CCIC) oA A|-83l= SRES A1B ALk
gte ARE o]dstdlon, HolHAs Tl v TdAES FA V3R A8
5 BAste] AREElh. vl 71 A= 2020417120158 ~2025d), 20404 71(2035'd ~
2045'd), 2060A4171(2055d~20653), 20804171(2075d ~20853)2] A-9ARE o|&3dle] B2
F B7HS #1% USLE R factorg AHEE #fsf AREsklth. & A7 A g Bl we
SrEAZE thdzt AESHL Qe 9GEd FAl ARG skl Foln, BEFRATE S 4
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(Research of Phytoremediation Using the Bio-Energy Crops in Heavy Metal
Contaminated Soil)
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FE4 09AE BE 99 FFE0E 098 Zo| o BgHeE egsel vt 1w
whEol W, obdd, AAEE, Tl o BFodel hE F4 & HAAs) A% FrPYt AR
gl ot A7t Aol Ak, olo] B ATE FEE 09 $4A MER, TER FA%}
WET ST sutelr], 55, 55, HATA AMAHE B vhol ool ahgel HEy
9 7bsAel ofE AFE AWk Aol ABE FAY FFE FFe et mgE

[e]

¥
ol O AL @ AN e omo 1@ o o

a =
Aol ANSHE 334 Egod SeviFel Hadtwel MEFL 4, TEFL 54
2 vk o MEZFel 35 ASH FFol, TEFE vl ¥

otk 4E HE F 8~10F F BKEAE AW, 12~14F F A2 Ak 0T 2

AR F RAARE AESHY B340 FE4 FEAteld mE A Y59l Aot 3

)

wON

Ko 53] nlidteo] £ TEARAAA MEG sEA Haf 27K AStEAL, FFol
AaFes Booh g EQY FEE vt 255 E A T 55 s =4 JEden
H| &, 71EF, 9, oFd 59 F5vF sEAAY MEA v|& TEF N A =4 Yepsdth AEA
FS 1 F F5EE TEZAA Y o] =& AFo|oy AEHR thh zpolE B
by ZEe] FFE Fodo]l B FH45 9 9d i A EA3} Fog AAsrde 7=
2] EahE Beg AZtE, a8y 2 $55 2 sAACAN AtEE wakEe] TEs
&871ES 2t Qo old mE F4 T AKHoZ A EAE HAE e e 1Y
ok gt ESt A FE 74 e tEo] s AR 1zl whE ulo] o] Aikel| =
71 #Ale] TUEIL Qlo] dUXA] YuFES Aete AAA &l tlEo] B FAEA 9 AL
& WE A& 7tsd 7Y AMAE FABkL, AHEENAe] fA T sTASTUL oY
= AT T84 29 F4A MEdHom AlgHnh

Key words : Heavy metals, Bio-energy crop, Phytoremediation, Soil contamination
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Eco-Friendly Cultivation)

(Effects of Rhizosphere Soil Environment and Weed Control by Soil
Mulching of Pine Needles for Soil Surface Management in Blueberry
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(B 1) 224 k=
& WAIEHD, W) A
H3 1.7/m
Hhgol, gz, AE, E
l?LUE:'iO] Ego]”?‘a é"-l):y Lg 0], iTI]I’H] 85.0/1’1’12
HAH, &8k, AE, 7Ho
(F 2) EFH of oxl= g ZAIE #st EYEAM
?—E Eo‘}:;,t_l_i\-l
pH(1:5, w/w) OM(%)
i A 4.62 1.15
(£4EA) B 4,96 0.87
= A 4.63 1.61
FEA) B 4.80 1.57
AT A 5.14 2.79
(a%) B 5.23 3.10
AT A 6.42 3.29
FEA) B 6.55 2,71
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(Distribution of Contents of Heavy Metals in Saemangeum Area)

C2UZbR L opH T L RS - A4 - 71044l
Seon-wu Choi - Kab-Cheol Kim - Byung-Koo Ahn -+ Do-young Ko - Seong-soo Cheong * Yuen-sil Ko
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e A AHEZEE TYEA GEE St JiEHL glon, B APe IHHA] FHEA
% o) A

s AR Aste] FREY. SESRARE dbs =l AAE

A2 R 9] 992178 A gste] 20091 4-5¢, 9-10€ 9l FEE(0-20cm)9} A E(20-40cm) 2 U
ANEE AFSL Cr, Cd, Pb, Cu, Ni, Zn, As, Hg 87} &2S ESFFAAIE o wle} BAs1¢)
FEFEAEL Cr 0.75, Cd 0.012, Pb 3,75, Cu 1.36, Ni 9.19, Zn 34.03, As 0.49, Hg 0.048mg/kg
[e)

2 3R Eded FHVIEAY T5) olstR & ¢HHE Ao EHEHAH. TIE
o

Z gre BF A6l UehtA gtk 2AAERE shblel sk 2o A4S vehy
th Eezlolo] e FFE FFE Cr, Pb, Cu, N7k AENN oRF e ATEL Bit EFF
)

lo of

At SRS EFSARe BAS 2AE A3, FFE Pb, Cu, Ni, Zng EF pHO
% F718 FolemBgF ol Aol JUBAS Bok ANF A EFe
F pEe oo, FYEAR AET F At A
9740 QRS 2ar Ro) Tt AF9E ATS ForH 2908 22 A5 £
P 715e AUm vk TeE, egEdel kel 89 oo FUEE APFL X
Ashel, FRTAZ IND F glonm, AN AuEo] oA Aarge] kAT
%219)

EUH Y de7h 2o Zlor ddtHEn
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Table 1. Concentrations of heavy metals in Saemangeum Area soil (Unit : mg/kg)
Survey Selections Cr Cd Pb Cu Ni Zn As Hg
Month

Mean 0.64 0.004 2,99 1.21 9.53 32.3 - -
45 SD 0.287 0.009 1.164 1.005 1.0059 11.684 - -
Max 1.31 0.053 6.97 3.42 18.28 60.8 - -
Min 0.00 0.000 0.00 0.00 4,66 15.1 - -
Mean 0.86 0.019 4,51 1.52 8.86 35.87 0.48 0.048
9-10 SD 0.303 0.023 1.707 1.118 4.037 14.76 0.296 0.0295
Max 1.70 0.077 9.75 4.30 18.00 75.2 0.99 0.099
Min 0.35 0.000 1.93 0.01 0.00 0.00 0.00 0.00
3t 0.75 0.012 3.75 1.36 9.19 34,03 0.49 0.048
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(Effects of Fertilization Level and Seedling Distance of Sunflower on
Phytoextraction of Heavy Metals in Soil)
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2o FHE 7 58S ARG AEA A 5%

T sk HosOs - HNO; « HCIO; W& o] 83te] #3ligt ¥ ICP-OES & YA, 7l=F, oFd,
T8, o, vl& F oF5d st F5& TS AN AS 7] sfutebrle] Eol= oF 139
cm 02 AH|pE F ARz mE zol= wnldk Ao g Yelgtoy, g Aol Ha
2355 g & AH|gFo] Frketal ARzt o] HoA4E AT w3 T8k Aol FEd
ot dnletrE BE, £71, o, E, At 5 Ul FREeE FESNS u, dwtEos AAAs}
ArE AFo] & AdFo| vt Egh dfuietr] A4S $uke) o]E4E whe] AEAY 549
TEEFE Tk Aol e o] w AM|FEe] FETE U B2 FEHol §THE
Aol yelttt. dinietr] el ol 9% EEE S 7] BF o #elo) go] Aoy
Aol Mgl wpet 719 Fud& TFo| F7kske Aol ATt S BE 55 dAE
sl AlvEFe]l Bl AAAt FE5F HHHA T FEE S50l soue Ao FAHA
o, sulE 17t AAE = JE Hd F5E S59S Ay AS, FHTFETE 28] Alb] A2
T7F 1 ha & °F 1.4~1.997}gF S7ketler A7 60 ecm A2FHEY 20 cm A 2T9] T5
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(Properties of Cambodian Rice Soil and Perspectives on Enhanced
Productivity by an International Collaboration)
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Jong-chan Park

AHYole] #2008 7 GDP o] 28.8% & AHA|stal A 189179 59.1%E5 AFA|st
T 2% A]lelal, 53] o] Zrrofe] Fa AN Aoy A2 A 2HEAiHA L] 800
sigshs 2,613% hat Ax|ste] FHUole] $8 2HE 5 shtolw, s7kaFFEEe] Zuboltt. 1
Ay A vl Aol RESta v VIed B Awrheel BEshe] wA8A EdRte| AT ol
mEleta s FAE SRA Keke] Bl A2 FH S7kel /lmvlAlopek wiERe] 1/2
TToE B AdAolnt. wek FHTol B¢ By, pH 5 7o HHEFCR Bl il
g 7bsAdel an, EC, FE] o, A AaF, f1e I, CEC 47 fevet Ay o
°] 37.5%, 0.28%, 29.4%, 13.2% 17.4% 2 EFH L7} 233 Aot} ol £ 7= #HY
oke] TP FE Fotel BALA 9 RIZEHA, ARSI Y)efEtr] s A= W
A grEvote] B AfE HlSE S st avte] HIl=ds Ak A6 A& 5
S opdsiuler)/mh] ZE, sttt daile 58 T ERIES wAst B

o
= 6‘]:)\]—}\1 Z]

b

% WY FU L GE BESS PPANA ABF AL BN L NSEE 42
e Ao AnHgth Fucle}l Eakel FS FRGFe] wlS vu AF evshel vgEy
Aol BiE gAel 2 Zom Al Heith ofo] Futicle] A¥F ArnAT, IS,

A
Farsht, WMEE A S0 nAEnE FF AT 9 dA H8S Skl A, it & F
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g Z7MAYIE 1aA Fo] Bu)E Fal ARAKES FAAA gl st

o o off x o2 il o W A o %

5 25 thAske a9

FEH TH Y AL S F s Ao AdHAT g, AR Al FUILE

Holut dAle] A28 7Hed da/dads 83 188 A <« Alzde] A3 Hnst

& A8 2 g Beste] dehEE HAE e He AR FEEEEE FEsta, &

T o 2 FE EaEe SUHAHCEAN FETete] w2 B HEEE Vi & 3

Aoz AREH. b, ol Fote] EYHSE derle A mhE wdvley &
nAEH R, HE| 282 T I8 AWNks 75 JS AeR duEd

FHO - sl EdrIe N, B vSede, HustegasE, rdEr R

FAHARKX A=K : E-mail, hangh@chungbuk.ac kr; Tel, 043-261-2563
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(Changes in Soil Heavy Metal Fractions and Microbial Populations by Plant
Purification Method During Sunflower Growth)
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Phytoremediation & B ¢ B Qo] HZ A7 ESFE e} A T FA=
= "cﬂ%iﬂ% o]-&3k AshiHo|7] wlitdd B v|AE, AEA ol
gk olaf7F ot ofdd & A= antetrlE
%Zﬂﬁﬂﬁﬂ‘ﬁoﬂ 4o Eoo]: TEE 28 9 s st digte] Ak Y. EL
TEE A T, 7 TS, ol TSl el AR WA FEE
d TEEYFS 0.1 M HCL, o]lFd T
CaCl, & F=3IH. EY nAdE o3& £487] flaiA pPLFA WS o] &3}
, Q-PCR & FallA el glo} L2715 BAsHTE. 24 7§5’Jr, sfutetr] AA d EYe] &
A ek Cd, Cu, Pb, Zn, Ni 27} 3.7 mg kg, 70.3 mg kg, 14.6 mg kg, 133.4 mg kg,
6.0 mg kg' °13L, EF F FTEFHL URE YT e &4 6‘} Aok, sliuketr] AEl F-olle
7 Aol thete] XA A TS A kel vlE] T FEE TS 2-40%, olFd =
F2 0.1-2% FEoR FESIQH. duletr7F sk w9 AvtH e R VM8 SeEe
e A% BT S A9, MRS VA Qe A9ut NS 0 5%
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Interpreting the Effect of Elevated CO; and Temperature on Retention of
Organic Carbon in Soil Using Isotope Technique
(4 solea 7|22 o8t EY RI7IE ER0l Cist 7] CO, ¥ 2
a2 ait M)

Seok-In Yun" - Jeong-Eun Lee" - Jung-Hwa Seo" - Hee-Myong Ro?
gdel) ome” - MEa - oy’
”Department of Bio-Environmental Chemistry, Wonkwang University, lksan 570-749, Korea

2)Depar’[ment of Agricultural Biotechnology, Seoul National University, Seoul 151-921, Korea
gt MEsss, MBS n SNEIHE

cocoT

The role of soil organic matter in attenuating or accelerating climate change is one of the
major concerns, Decomposition of soil organic matter can influence the global carbon balance
due to possible feedback by warming to greenhouse gas emissions and climate change. To
predict the effect of global warming and elevated-air CO, on soil organic matter, we studied
the variation in contents and isotope composition with soil depth under elevated CO, (ambient
+ 300 ppmv) and temperature (ambient + 5° C). The carbon isotope compositions (& °C)
under elevated CO, condition were apparently higher than those under ambient CO, condition,
indicating that carbon isotope composition under elevated CO, condition can be a possible
integrator to trace carbon dynamics in soils, The higher carbon contents and the lower & °C
values in soils under elevated CO, compared with ambient condition indicated that the influx
of organic matter into soil was increased and its retention was also increased. However, soil
organic matter decomposed fast under elevated temperature condition compared with ambient
condition, which was reflected by the “C enrichment with elevating temperature, Our results
suggested that elevated CO, and temperature would increase the influx of organic matter into
soils but the organic matter would decompose faster with elevating temperature and that the
carbon isotope signature of soil could be used as a reliable tool to interpret carbon dynamics

in soils,

Key words : Carbon sequestration, Elevated CO,, Global warming, Soil organic carbon

Corresponding author : E-mail, siyun@wku,ac kr; Tel, 063-950-6677
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Evaluation of Baseline Emission Factor to Estimate National Methane Gas
Inventory in Korean Rice Paddy
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Atmospheric methane (CH4) is recognized as one of the most important greenhouse gases
and may account for 20% of anticipated global warming. Flooded rice fields are a significant
source of atmospheric CHi. The emission is the net result of opposing bacterial processes,
production in anaerobic microenvironments, and consumption and oxidation in aerobic
microenvironments, both of which can be found side by side in flooded rice soils, There are
two methodological tiers in the Revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories (IPCC Guidelines), Measurement of methane emission using a Tier 2 approach is
accurate in that the data reflects conditions specific to the agronomic practices, soil properties,
and climate of site-specific studies within a country. The accuracy and precision of Tier 2
methane emission estimates increase with both the number of sites tested and the frequency
and number of measurements at each site, A standard measurement technique is recommended
in the IPCC Guidelines, Total CHs emission level in national scale could be estimated by
multiplying emission factor (EFs) and activities, and emission factor (EF) could be calculated by
Baseline emission factor (EFc) x Scaling Factors (SFs), Other data such as area studies, soil
maps, and climate information are necessary to the success of the reported data, Crop yield
and other grain production data are also important in assessing the quality and accuracy of
methane emission levels. In order to develop our own CHj emission factor, mean EFc was
estimated by using the field CH; emission data, which were investigated from 5 typical rice
paddy fields (Jinju, Daegu, Gwangju, Hwasung and Suwon) for 3 years (2010-2012). Our mean
EFc was 2,21 kg CH; ha” day” with error range +0.330 kg CH; ha” day”, which was higher
IPCC default CH; baseline emission factor 1,30 kg CH; ha™ day' with error range 0,80-2.20 kg
CH; ha' day' assessing no flooding for less than 180 days prior to rice cultivation, and
continuously flooded during rice cultivation without organic matter, To enhance data accuracy,
the relationship between CH; emission rates and other related properties such as soil,
metrological and crop characteristics was analyzed, Our CHj; emission rates have significantly
positive correlation with soil organic matter content, air and soil temperatures, and rice
biomass productivity, Conclusively, CH; baseline emission factor (EFc) of Korean paddy soil
assumed with around 2,21 kg CH; ha” day™, and this EFc value could be used as the baseline
emission factor for developing national CHj inventory and calculating national CHj4 emission
factor from rice paddy soil.

Key words : Methane emission factor, IPCC guideline
Corresponding author : pjkim@gnu.ac.kr (Tel.055-772-1966)
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(Studies on the Distribution of Background Ratio of Stable Pb Isotopes of
Soils in Korea)
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(Background Metal Concentrations of the SOI| y Parent Rocks in Korea)
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SEtel $AX EFES FRRAWE Ao old ks AA =, @, Fg, A4
A 8 ARsEAAY FEE FFS wUEPStD vk e B mehd AATFL

o
zAetel WA ERY B8 BsHS AR dotel AFS PR F 32AEAY 5544
2} 27403 o 27407 7478l ARE AHste] vholazelolnE Ralste]
FEE FUFL BYAGS cde SN wAdnT HAG fele] BN FFo] Espo
F Ee gE BFOALUNEM my/kgel MAAE Baharh. Cre sekol vshel WA
| =Y 859 20, MAYN BL 30 mg/gd] W RS Ak ou

(

of EQelA WYY W HAY fo EFRTk BE FFES AT N Cush: )
e 999 3 A5G faAsl B Ee UE uns rﬂ HHede] A EFod
(100 mg/kg)& WolAlE ARE Uitk Pbe ool W 3o Aol HolA st
W 2 QYRR BUNL S e YUY WY % HHY el =
F EFAPeIZG00 mykgS HolHE FFE B
EF 35 RIFH| B2nE 544 B 37
4e meEldtelor @ Aoz Pzt

s =

:‘*ﬂ

(B 1) Qaluet EYo| 2YY 34 XoIHY (2l : mg/kg, &8%)
T E cd Cr Cu Ni Pb Zn
kL 0.21 22.3 46.1 10.9 24.3 22.2
W Aot 0.15 48.8 15.5 27.2 23.2 69.4
LR Rl 0.32 57.8 223 33.9 25.7 59.1
3 0.22 36.4 33.8 19.8 24.4 41.3
EFHAE 0.3 30.8 25.6 23.1 17.0 43.7
A RS 0.06 29.4 27.8 13.8 20.5 39.3
95% 0.91 74.2 78.1 50.0 50.8 81.5
Holzk 2.37 356.1 141.9 202.5 164.0 582.9
H ik 0.00 1.61 1.19 0.86 2.32 0.18
‘11 =ESIT 0.59 - 15.2 14.2 18.3 53.6
‘01 AAES Ht” 0.53 54 20 22 25 64
‘84 gi =R <o’ 0.41 41,3 37.0 23.7 20.4 63.8
£ 1) SEXISH(2012), 2) Kabata—Pendias(2001), 3) U=3t2%(1984),
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(Evaluation of Fertilizer Value of Biochar Obtained from Pyrolysis of
Tabacco Stalk Under Different Pyrolysis Temperatures)
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Sejugtelr A EE Y FAES dvith Srlkeka lor, wle ve SR EE Hola gl
o v Fak=ol st ¥ AL weto] AlFd AA otk old # A= FYE biochar®
Azste] EFNEARA S E87sAES AES ] ety dis &% (300, 500 ¥ 700C)=
Az¥ @it biochare] H|E3HA 71x]E Hrlekgth, FHlldle BAEE AT Aol A
Astgom, B9H3 (m)% biomassE= 430 gm ‘o1t {712 BFEES 94 6%0]Y I, T-N 3k
2 1.27%019em, T-P & K09 e 7Hzt 0.23 2 1.84%0|2th, @it biochard] £&2 &
B =7 $712 e¢% biochar &2 ZHaslglon, ojd] W2 geud (m)F Arreke d8
3 «x71 300, 500 & 700C Z7elA ZHzb 170, 127 2 104 g m o|ek, @) biochare] &
e H 54S A 23 dEs %ol dEglo] biochard] EHE B U FH
2 FH3lzm o, tearst 3o E7)S0] et 983 700c ZANME EHo] ol
H o8 dEs xdd da vy FuHE #REHG0 dEs =R AxE Sl

FHAARES A A9 giE 2= dHgle]l K, C, O, Mg, P, Ca ¥ Si 59
st AEo] AEHoH, i wE fdxge Autxoz crf 7P @kttt @Hit) biochard]

= B3 2wy} Z7138be uel A Zrlele Ao 700T ) 500C ) 300C o]
t}. 53] @it biochare] ECE Q&3] 700C A 500c =4 vls) F43] =t IE
3 2= H@¥lt) biochar®] T-N $Hge Fis] 257 S718,E daste A¥o= s &
=7} 300C ) 500C = 700C o= @ttt §¥it biochare] T-P ¥ K,02] &2 T-N g3}
HPEHE]—L— Ao Z 700C = 500C = 300C Lo dws 2wt SUIESE TP 2 K09 &
ol 7kt Aol oo Az wmFo]l & u] F¥lt) biochars H|EEZA O R 7FX|7}
TR oy didl] 256 wE = - 35 540 27 ulid] olE 1t EYINEA
2 Z&3td FPFAEY Adstet AFES g shte] wetel H 4 Ul

e
s
pO=)
fes
)
‘
i
i

H‘l

FH|0{ : Biochar, §¥it], v g7 7}x], &3, EA7N=EA]
FAFK}E 4=2H : E-mail, chojs@sunchon.ac.kr; Tel, 86-61-750-3297
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Trace Metal Extraction Using Dilute Salt/Acid Solutions and Correlation

with Plant Uptake
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Dep of Food Science & Biotechnology, Sungkyunkwan University

I=xRSH 22=oiniEY SASONAE 552 R0N T}
INRHYHD AZNYTY

This study was conducted to investigated the extractability of trace metals (Cd, Pb, Cu, Zn
and Ba) in polluted soils depending on ionic strength of dilute salt solutions, the kinds of
dilute acid solutions and relationship between metal content in soils and the content in crop.
We used 5 different upland soils polluted mainly with Pb and the ranges of Cd, Pb, Cu, Zn
and Ba content were 0,1-0,5, 41,5-271, 10.8-82.5, 26-110 and 15.7-89.3 mg/kg, respectively,

To determine directly available metal content to plant, 0,01 M and 0,002 M Ca(NO3)2
solutions were used, The Cd, Pb, Zn and Ba content extractred with 0.01 M Ca(NO3)2
solution were 1-5.5 times higher than that of 0,002 M Ca(NO3)2 extraction, however, Cu
content from 0.01 M Ca(NO3)2 extraction was only 70-80% of 0,002 M Ca(NO3)2 extraction,
showing no effect of different ionic strength on Cu extractability.

To extract active metal pool in soils, two kinds of dilute acid solutions were used. The
solutions were 0.43N HNO3 used in European country including the Netherlands and 0.1 N
HCl mainly used in Asian county including Korea and Japan. For Pb and Cu, the extracted
content using 0.43N HNO3 were 1.7-3.4 times higher than that of 0.1 N HCl, however, the
content of Cd, Zn and Ba from the two solutions showed little differences for each element,

The study soils were filled in the pots and radish was grown to see correlations between
extractable metal content in soils and the content in radish at harvest. The relationships between
Ca(NO3)2 extractable Cd, Zn and Ba in soils and the content in radish were significant (Pearson
r=0,84-0,91) irrespective of ionic strength but the relation for Cu was not significant (r=0,27), For
Pb, r=0.55 in case of 0,002 M Ca(NO3)2 extraction but there was no relation for 0,01 M
Ca(NO3)2 extraction. The correlation between two dilute acid extractable Ba and Ba in radish
was significant (r=0.7), however, for other elements the relations were low (r<0.45). The
relationships between soil and radish were well linked with plant uptake factors (PUF) of Cd, Pb
and Zn, however, a significant relation of Ba was not matched with low PUF (0.0024) suggesting

that another factor might interact with Ba uptake by plant within soil-soil solution-plant system,

Key words : Trace metal, Soil, Uptake, Ionic strength, Extraction
Corresponding author : E-mail idisryu@korea kr ; Tel, 031-290-0529
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(Development of New Spray Technique for Fertilizer Application to
Improve Quality of Organic Rice)
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2%, KO 1%0]on, Hejde dAE 7|Fo 2 Agsiddnt. Be A7t AL w343
7149 (RDA, 2010)8] Uubgt AJH]7|Zol| F3}6] N-P,0s-K,0=9.0-4.5-5.7kg 102" o2 ]z}
Rnoem, 6 64 %Z]XL%‘J Z AHE] 100%S AZAH] O}Oﬂ‘ﬂr AEH EFL EC 0.61 dS m !
G715 e 21 g kg, 212F 117 mg kg, T4 104 mg kg, So|9aL, £87] Bk EC, §7
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(Adjustment of Soil Bulk Density by Treatment of Organic Matter and Its
Effect on Winter Season Heat Insulation for Field Growing of Garlic)
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(Chemical Characteristics of Biochar Obtained from Pyrolysis of Fruit Tree
Waste Using Electronic Biochar Apparatus)
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Seluel 5 AEALe s1hac R w9l AT H4RgA HARE 1742 kg 10a'0]H, <
4 thgow wol WAHL oldd F5AAA F
DA Ao Bl A8,

Z = 491
3L e AAol. ofol HdAA e FEEE FolHx

2 ARSI e daed ol BHA|st
Al Y B SFsAR o] 87
)

& biochar7h BT A&eee. Biochars 8718 270l4 QS Fo Qe fo2 ge
AT oo WA, eks AR, EPAFAZA T3} Fo| TEHI Q. X ATE
B, AM R R ANEG] 33 F2ol BY A AP 498 Fa) A A0
= ; 2 285 A&IR

e U%, lzﬂ biochar®] &, F714& 545 AT, J,AAA] F/7E AxE biochar
of &L AR (22.46%) ) TR (25.25) ) WU (20.28%) ) ﬁTO}ij- (18.86%)4=0 2
AR B 2 T Esket Al R biochare] pHE AAlRo] HE STl
7480l o, HUr‘j Bl Al 7 gA1E9] ECE 1.12, 0.95, 0.84, 1.04 dS m™
old] e d¥a] F ECE 14.7, 26.2, 12.8, 17.5 dS m'& F43] F7lske Aot F+A
A %%Hé biochar®] T-N 3k iz vl F7lels AaFeldal, drH4A THRERE A
WE W wuEE 1.47%2 7P 2o H, AR 0.49%E 7P W S Bl dr
ARA 7Y T-P FFe ¥ 02 zlo] Qlo] 1.25-1.74% B, F+AAA 7 biochar?]
Ko 3 AR 0.13-0.35% WA Fisl Foll= 0.93-1.25%2] HIZ F7tshe Aol
om, Cao IFE Ko} TS AFo|Uom, EFohtiolr 1.41% =2 7P =kal, wivirt

g ot B A FFE Mgo] e Aol 2,011 mg kg'o]9lon, Al
‘/H% Zﬂﬂ?‘& AAA ] A= 1,745-1,790 mg kg'e] Wz W o] gt o] ARE n)

A7 Oé% 3 F4e 5 AakE #5AA A biochars ThEFe] 27| AR 3431
sYdoeg o]gA] sehHgel H7t a9E /YT F S Aolzt ddHT
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(Microbial Distribution in Jeonbuk Area Greenhouse Plots)
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AEE AAAMA Edke] X3t e vAE RS Hrhehr] flal sE=(aF, EvbE,
7], A, b 25 A Heo] ERS AFsle] E73}EAd, Pyrosequencing #4], Biomass C,

Dehydrogenase activity 55 ZAFSFAT, AR E42] Biomass C2 165~1,629 mg/kg HS 3

3, YL 604 mg/kg o 2™, Dehydrogenase activitys= 12.3~169.2 ug TPF/g/24h | 3L,
B 59.4 ug TPF/g/24h o]t} Biomass C¥ Dehydrogenase activity’} ESF715E k)9

o
A ZHzZE, Y=10.1X-36(r=0.645"*), Y=244X-31.8(r=0,513**) TAX o5 Ao TAZ HJ}
Pyrosequencing A2 B4 QrINDSE FE 451571AT, FRE G1Eo|, IR
AAE A= v|wgk 23 Chao, Ace FX&= H}aL, A A+ Shannon 2
Pordb kAW, Tnvsimpson S SEkch 2ARE Aol €4 FE(phylum) $3¢ AEFres

Proteobacteria 32.2%, Actinobacteria 18,4%, Unclassified 16,0%, Firmicutes 8.4%, Acidobacteria

iy

I

7.3% Fol A3k JUSITh. AR AFEREE IF 3, BEvE 10, B7] 3, FH 6, FF 3
oIk, B AT Bt WHAR LR B S wolodn, W) ANANN FERE
Chao 3,038, Ace 6,301, T} A<= Shannon 6.45, Invsimpson 8022 7} =QFal, =l ul A o
A FFFE Chao 1,550, Ace 2,731, YA A4 Shannon 5.9, Invsimpson 2722 7} Sroit),
ZAAAY BERL nAASE 124, AFFES) eV Zhzt sAAH, nALAGE ) 32 - o9,
B vAdw F4T FEV 64T LR TP WAL, MAYETL 585F 08 TP Wkt £

nrol RS A FES} 1 ESi)
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(Analysis of Hexavalent Chromium Using IC in Volcanic Ash Soils of Jeju)
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A Zholl= =2 AFAAVE Ao o] B A=A 0.25mg/kgE UER BF AF%
o] cr(vi) Ao Agslgltt. Cr(VD) ¢l BFEH P ﬁ? 2 75.3%(74.9~75.6%) | AL,
AUEE 0.44%0]90 0™, 717132 HolAlF7) 2.64%2 W Wol&s YEHiTh

AT E 93te] 20109 % AFAY 28 B9k mUEHH H5 F 30%] dFEE 434S A
ol g MAsle] B35 on, B4 Ay Cr(VD e =+ Hit 3.0mg/kg, ) 8.8mg/kgo] o,
5] zAH o] 150 77 AN S A9el7E smykeS A Aow 2AEAL. &
AL AT HF 25.4 mg/kg B} 278 =L 68,7 mg/kgo|Qal, Z AZhH] Cr(VI) H]&o] Hit

4.4%(0.4~12.7%)2 Yepsker, 671 25 FFol 2 Axe B¢ F IAFUH (VD) HEo] H
T 8.4%(4.8~12.7%)2 Yekou, F AF% Cr(VDe] ZHAAIR)E 03352 W2 Jade B
o webA B AFA G Bl Cr(vD) FFe] =2 I 5AE 7] f8 Edistad
T, BEY AE T O adddl tig A7t Fhees saEeior & Ao g

FH|0] : ks B9k, Cr(VD), o] IAZwEIZ(IC)
FAHAPKR A=K : E-mail jeozy@korea kr Tel 82-64-728-5282, E-mail vvadda@korea kr Tel 82-64-728-5283
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(Varietal Differences of Rapeseed on the Heavy Metal Uptake Grown at
the Agricultural Soils Near Closed Mines)
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IChemical Safety Division, NAAS, RDA, Suwon 441-707, Korea

Aox Edo o] & 7hsd FAe FEFS Agate] viole e

Fol§ s 2 B&A8S el fleke 27le] & o AT, M

FEs Apiete] AS 2 T

2lutet Eokﬁ]’ﬁl‘iﬁm oA A~

739 544

5 Pbo] d=Fo] 7|EA|
X

(% off
o,

JP>
E{olv
BN
oft
[o
BN
;
p‘L
i&
o
>,
o

@
rlr
P of ®
o
N
fm
o2
fo
2

4o o

i}

o
Y
d
o,
2 tfo
nq[ :‘0 _:‘:,' D&

ZTH(S) &
X

o 2
o =
o D‘“‘

=

©
— ol
all
s

Z do o
Q)
Q.
i

ol M
o

&

M

(o

[l

=2

ol
o
o,
—o
A
=
>_]
H:l
ON
L

—
o3
1o,
ol

il
P
_‘g
P‘L
),ﬁ
P
1o
S
N
>,
iR
o
LT

5
e
=
ol
bl
o,
o
Y
re
ox
Ho
o ©
f
8
u
H{M
o\
ri
D
12
oL
o
Jo
o
2
re
N
o
"
o Tt 2 o
-W % k1

ErEEe TE oA M68“5—0] AsE 0.77 g/plante 2 714 =2 &
R, M111Z&Z0] Z+7} 0.57 g/plant, 0.52 g/planto 2 =7 ZA =T}
1 g/plantal =34 02 M68, HRo| Z+Z}F 0.37 g/plant, 0.26 g/plant &
el o™, NH %52 As 9F Pbo| Z+ZF 0.04 g/plant, 0,02 g/plant®
Bvh 27] E¥S T55 290 2A 4S%E sef M Edox=
mg/plant, Pb<2 0.05 mg/plant, Cd< 0.01 mg/plant °]5}e] ¥ F4
% FrgoME folFel Aol2 UehiA gt 107H EE 5
Al ZAFE M68, HR, M1119] §52 dvbdog EY Foi 55
o 59 FFEL AE 7|FE0E 0.1%, FF=FS A% 0.01%0]%
Happon Agshetis AN Eah oz 2AEg

oy A2
o\
)
ofy
v
I

to §
=
Suj
YE
lo
=
&
lo
[l
ay

e
o
ool
N
o
rlo
5 1
<o
\11

]
o B =
o

N rlo
ofj
1 4»

~
v
flo
| U
rr m{ol'
o mlo
o
tlo

=2
X
>
»

—_

Tt
A
Lo
4‘?

N
oy

((E/ =2
)
X
5Q
o,
1
=

do ¢ M
i
g
r
(o}

o 1o ofN mo £ fu ju
oo o M
) o
2
[o
B
el
o\
o MY
1o
oy

Key words : Heavy metals, Varietal difference, Rapeseed, Soil contamination
Corresponding author : wikim721@korea, kr (031-290-0527)

2013 &= &3 J71%3] 2 Serag 317



EYRI|EIASHEHO| diHH| @ SALMeHE HAHAAMH
(Method Comparison of Soil Organic Carbon Measurement:
Wet-Oxidation & Dry Combustion Method)

. . A
zolg - AMY - g4

Min-Kyung Cho - Sun-Young Kim - Young-Soo Lim
HFRSHESA SHEATE

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

SRR B B W), 59, EFS Bte] o]Folzith AFedsie] FAlo] 5
£ o7] 2o olshek, £ WYIE] HE FHIIRATOC)S} ol EF F f716kke] 3
B2 #@s] Hot oldd Baedel meldd £ F 47wk e oG £4 Fo
WagFol vste] Ag: 4TL v, AA 2T AR AHo 9

B 3o f710aE 245 PHoR /b 9e ALguold & FAAEEORE Tyurind
3} Walkley-Black'o] QIth, 2@ AahAIel F2EAL o §3le] f7I0kas WAA st
o, Be g5 AR, AR A9E 9L 5 glov), A54 HYE FARNLE
A% RS AgH] dRel APEAA AET 5 Ax, thpe] o] wAFh ofo u]}
of ANLN RNV PP EF L WPIHE f7102 FFS SHT F ola, e
T Askn P Aol Hol AN A BAHole & 5 ik

|23}7] 9l8te] FAEMHOoZE Walkley-Blacki S ARE3FSAL,

R LSRRI
AN AL AT YI(LECO, TrusperE ol §3H4IEh, 0.5 mm EEA] F3417] FUEFS
BAARE ASET, WaldeyBlack & FEAAES A3} W AHgste] 47182 A8
U F, e FARL DoIFE A9 AN Fohol LUFORA A5E 4718 ¥ P
Shelth. 2RA7] SPPE 50T ARE U3 A2AA, K71GLE BE ositiE
AR F IR AEVZ olAshdie] S Fge], EF U0 gustart. 4718 O @
e APPRATE 27 whitol fldkie] FoerE f/1%e FHS Avstdr

Aol A8E ARE §71 FHEE A 10 w12, el do R FRee] 1FUR
AU ANz FAE wstdr. §71% FF 1% VRl TFAE T dve) U3
S7b g EQT Walkley Blackish 9aRN712 248 A8 IARAse] de wgol
e e 2t AL Fdstarh 120 Wl AmE 16 v Bohe AR, oln A
S A3 melthe A Helshdt

y=1.076x-0.1692
R?=0.8182

y = 0.9698x + 0.0139
R?=0.9262

o 100 w

(38 1) HZEA, R7IS1%0/2 ag 2) HEM, RIIE 1~2%

ZR(0] : BRI, AEHY, Walkley-Black®, 94847], 14 A4

FARK} A=t : AAF AZA 0 E-mail, postlyme@naver,co kr; Tel, 82-31-400-1622

318 2013 =3 AEE3 AFr|F3] 2 sEdnd s



2013 #=ggsets| shad 3| #

o2
>

EY 3245 29549 Hju ZAH Jl'dof st AR
(Comparative Method Development of Soil Heavy Metal Contamination
Measurement)

Y58 - 012K - 9¥4

Jung-Hwan Jeong’ - Bok-Ja Lee * Young-Soo Lim
SISO ESAL SOEATY
Rural Research Institute, Korea Rural Community Corporation, Gyeong-gi 426-908, Korea

A AR AAelet SRR TR 4 sl 4
Ao E5 ol el ke APy

3N o] ot =
& 0] ek QTSR A, FEATE =0} WARRRACP ARS), 2
SHETiErl AFRAUCKMS) 5o BRE 5 otk A4 ERedRAANRIEL BRIz
E3| 25 o]83Fe] Y9(aqua regia)E FE3F T, AAS T ICP-AESE A3 WHS A3t
T g, A, el TR, 245 Sol A1Ed Sl wel BAARA 27 Aholr)

Ue 5o EA-e] @At At A thre] EGEAV|HA AL F2l ICP-AESE FA]0
olel A8 AT S Sl e AL sl R e Ak Sl e
o, FELLe T2} %é?% BARA ] A7I7F Fele] BgstE welE doA AEshA| ke
A9E Jepd ? N‘Jﬂr. TS f7)E 5ol =4l Fe, Mn, Al, Ca, Mg 59 & EAlste ESA]
g B4 A, AU g5 HelE 5 94 7 9 SRS A3 dotofk ), Wl
o] FHE Ftslofof

B AFfoM = gkt i«l SHES deld SAdAY T FHETY AFHFEZE(CRM)
o] BAM-U110 5L FA|ESCZ ALR3}o], KS I ISO 11466 2 EPA method 3050B 5 7}%] XHJ
2] W) wle} 2228 233193, ICP-AES, AAS, ICP-MS 37} BAAxg =4 3583 7
sksle] Algo] o]slats g 2 27| o W}E X]'OIE gkl it
ICP-AES &A1 4], Jﬁoé%@* 714 Al 1 AT R BANoU, EY Frlol2
& whol FJld vl e el Asel FH dFo] =& uf o] WAEE Aow dEA

4
X
rlr
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A

o
i&

e
O

J= Cd o AL, F 7N 33 (As: 193.70nm, 189.04nm Cd: 226 50nm, 214.44nm)S o]-g3te] =
A, S vlwstdnt, =t fr)Eo] ko] 2 dT ] nX e JES ddsty] $18] Wakley-Black
Ho 2 f71E s SAs e, A= 9_013% shego] vl =2 g, dodo] =2 A%
o 4 tddL s SAPATE AAL FFEo] E2 FFS Btk 53], Cd EAA] 43
3}47(226.50nm) A T ko] AEHAl YERE Zd&i e ]3}‘?‘3}. Tk frlEo] =2 A5
735 Xqﬂﬁ A&l WolA= 9 JFoE UHE FHY 3Fgo] thah A YEHT S
A e Ealso® 7=rt "WojX&= Pb E«] ﬂioﬂ/ﬂ% %'}7} AAE BEFE vk 1
TE /\]Loﬂ’ﬂ% AR AAS SA7e] 3ego] =A Yetstal, f7Ed3d = Efé 749 Cu 59

oA ICP-MS 3% 3lgo] =7 UrEP;kE‘r. HhH ) A% AlgdAE IA ZFo|7F et
A e AR RIFHNY. AAEHTEY] vuoAE F71E o] &S 79, EPA method
3050Bel] wE ®WHo| 3¢go] = Uehte ASR FERIFHJY, o]9} Ho] FEEHZ g 1
Aol BAHE EYAIR 49 Ag, Agd 7475%‘1”401]*1 ZHdoel s 2 e s A

gste] BAsfof shoh, spaddlel glojA Bz Y4l Hille, #k, AMSSHE Arle 54,
AT Alge] 2T 7AEte] Adelstoiof ayh:‘r st 7§§1£ %8 —Ii'r%ﬂ% A= Ao 5
o] 7bselttd, Alge] 54 2 BAUGEZAS Fiol wE AAe d A0 e d9d 24
= uHE Jart vk ddE

FHo] @ FAlO] © FTE, AAS, ICP-AES, ICP-MS, A3, M, 3&d4, 3+
FARAX Hzbx] : A&} AZEA : E-mail, 2101138@ekr,or kr, Tel, 82-031-400- 1623
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(Distribution of Phytoavailable Heavy Metals in Agricultural Soils Affected

by the Abandoned Mining Sites and Soil Properties Influencing on the
Phytoavailable Metal Pools)

zts|" - AR - MeE? - Ay
- Kwon-Rae Kim” - Kye-Hoon Kim"
"MeAfeta, Jagne|atst
”Department of Environmental Horticulture, College of Natural Sciences,

University of Seoul, Seoul 130-743, Korea

2)Department of Agronomy and Medicinal Plant Resources, College of Science and Natural Resource
Gyeongnam National University of Science and Technology, Jinju 660-758, Korea

Ga-Hee Lim" - Byoung-Hwan

edet 384 09 FAAE Y4 AR 2ol BEFL Yu, BN A% 5D
Fol A&H o oofAx k. ol AN YA FAHEe Y AL A|H3 gle],

g kg RS HEAE ES Ul F55 FaEe EYGSAES I nefsof stk 2 AT
MM FFA ol o F FAA O g Feehs 2AslaAl sl AT Ao w Pk o
FS e TAA BEY FEE5 FEE ol I nXE EYEALS dolrixzl st
SElvel HA@a QIS w44 EY 14288 AFE AF AEE AMEstden, s B
pH, F71&(0.M.), $E/71€2(DOC), AEEF, &FrF - d - 4zt AskE &=F, FaaiHol
o3t FH4(Cd, Cu, Pb, Zn) FE%, 1 M NHNO; FEHZ} 0.02 M Ca(NOs), 3&Hol 23t 5
w4 FEH v=E 34590 4 S pHel HETFS AL, 2ago s ¥ T E
UYEAY 55 FF 2 FEE o] AABAE JFIARAES T BT
& FEE 2EEo HER AET BuASF K KRS EdY =7

us A 93l Cd, Pb, Zn¢] Kq

oY
rlo
f
o2
o]
T
Yo
= 0%
o,
o
(e
(e
R
i
W
o
o)

LU, ol B pHAl 5Tl weh $34 SR dadths dwAEel olE3 eshe 2

Ak, Kagtd 715 2 DOcee] AdTA] dojM= Cd, Cu, Pb, Zn EF7F AZ o2 S-¢
FEAAE JE AoE YEGIL o= fUlEe] S7HEFE ES U T55 fFERTF SRS
AL ousttt, dFuE - d - 32 AeE Y Kegkde] J3#AE Cd, Cu, Pb, Zn B

A g FEBAE Yehlen o oleFHede] B2 EYFYSrE TEES FHée ¢
= AA fFREVF Aaste A guidit o) AdE T £ u S5 TREE dEd
el zpol= Slev B pH, f7lE 9 DOC, &FrF - d - @3t AkEe] FFe] TE5
FEEE Z2Aske 7o AR dAddd. webx, FEE #2E sA olE dAE] e H

=Ho] : 2%, fEE, RS, 09 544, EFEA

ail, 1gh86@uos.ac kr; Tel, 02-6490-5609
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Table 1. Correlation coefficients of the linear regression analysis between partitioning
coefficients (Kg4) of heavy metals in soils and soil properties.

Cd Log(T"-Cd) Log(A"-Cd) Log(A-Cd)  Log(Kd“-Cd)  Log(’Kd*-Cd)
pH (+)0.59" _ - 0.5 0
Log(OM) (025" - - (0.20° (1)0.24°
Log(DOC) - - - - (10.24"
Log(DOC*) ()0.42"" ()0.19° _ Do 035"
Log(Al+Fe+Mn) (+)0.34" - - (+)0.29" (+)0.29"
Clay (%) ()0.21" (10,23 (0022 - -
Cu LOg(Ta—Cu) LOg(Ab—Cu) Log( A°-Cu) Log(TKdd—C d) LOg(TK d°-cd)
pH (+)0.53 (+)0.23"" _ i -
Log(OM) - - - (+)0.22" -
Log(DOC) - (+)0.22” - (-)0.27" (1)0.32°
Log(DOC) ()0.30 - - (:)0.27 (-)0.41"
Log(Al+Fe+Mn) (+)0.46 (0,43 034" -
Clay(%) _ ~ i i -
Pb Log(T*-Pb) Log(A"-Pb) Log(A*-Pb) Log('Kd-Cd)  Log('Kd®-Cd)
pH (+)0.40"" _ i 0.8 070
Log(OM) - _ i i -
Log(DOC") i _ i - -
Los(DOC) (030 : (0.25° : (20.29”
Log(Al+Fe+Mn) (+)0.32"" _ i (038" 0.5
Clay (%) (0.19° - ()0.26" i i
Zn Log(T"-Zn) Log(A"-Zn) Log(A*-Zn) Log(Kdcd)  Log(‘Kd*-cd)
Pl (+)0.52" (038" ()0.32" (40,66 (0,62
Log(OM) _ ~ i i -
Log(DOC) - (+)0.19 : (017" ()0.18
Log(DOC?) (-0.26" (+)0.17" _ 03 Do
Log(AltFesMn) (0035 - - (9)0.25" (+)0.22"
Clay(%) - . _ i -

® Total concentration of heavy metals using aqua regia digestion method

® Available concentration of heavy metals using 1M NHsNOz extraction method

© Available concentration of heavy metals using 0.02M Ca(NQs), extraction method

¢ by 1M NHsNOs extraction method

° by 0,02M Ca(NQs) extraction method

f by water extraction method

9 by Ca(NQs), extraction method

! Solid—liquid partition coefficient (ratio of metal in a soil to the metal in the solution)
' Significant at p¢0,05, p¢0.01 and p{0.001, respectively
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(The Distributions of Pb Isotope Ratios in Stream Sedlments Around a
Closed Mine)

152" pen’ oz’ Aua’ - oy’ sa)

Jong-Woo Choi" + Eun-Jin Yoo + Khanghyun Lee” + Myungjin Kim" - Won-Seok Lee" - Jin-Seok Han
"2, SAHEHEMHE

Environmental Measurement and Analysis center, National Institute of Environmental Research, Incheon, 404-170, Korea

= Ik ey T o] e dde] =AY A4S, v A
Homs Zb edle] Tlofgel et JfE Al vteto] oY) wiel] EIEQ AR AS FHs)
= AL ek 2 AFelde F dAEALL v ol &ste] AR FrETet ARV g
= @ odd skl T, w7 B dF AgA T FUF LAde] EAEe v odd st
AN ZHzhe] e do] bR Al A= S-S Blasklt

B 2 EHE AEE HNO;, HF, HCIO; 59 E3atoz 2l Zajst & Lol wdk APS
o] g3le] S AASFRFI, MC-ICP-MS (Multi-Collector Inductively Coupled Plasma Mass
Spectrometry)Z o] 83te] W HAEY AL HE BAEAch ©d o g kA b/ Pb
C7Pb/Pb) HlE T fE57F 2.1143~2.1238 (0.8507~0.8537), AF7}F 2.0749 (0.8374), 3t
F A"l 2.0919 (0.8439)0]%t}. T <9 aA L b/ b (pb/ Pb) Wl FHFAE S
9 2.1175~2.1280 (0.8518~0.8552), A& 2.2948~2.2905 (0.8428~0.8447), 3H+A]A 2.1032
(0.8472)%1 WHHol| FECQl ¥k 2.0070~2.0674 (08131~0.8305), &7} &3I4 2.2053 (0.8215),
olF A4A] 2.1030~2.1137 (0.8429~0.8444) 2 T2 EAS Bt b/ Pb vs., *’Pb/*Pbe)
3-isotope plots FHEHAE FHF FEFek A, HRAEY W e 8] o] A7
y=3.035x-0.468, R’=0.997 (T & AAD, y=3.086x-0.511, R’=0.997 (}Z& 2.9 3hxA)
o] 2 A AFAAE Hvhd b5 2 shA 37 A9 o EHdA vl A
dAA Hlolu e Zom veistth, webA skt AR del Fa o] #HEt fEe
LAEAR} AR A Fel As AT F U
F FE5e AFE 449 end memberZ = binary mixing equation Ak

3 RN
o9 A thE oA SAANA A 719 ol 7 ARl WA= A Selwe 2
3 o %

)

Zt 37~42 %, 35~36% o2 JERgth E3F IsoSource programS %3 thE 2 d9 Al

7F 2 99E BT st AlletH 72 2dde] 7% 35~67 % (HBAY &), 0~3 %
(FE), 0~14 % (&7} AE35),~1 % (1F AFA) o, AAA Hel 7]of&2 17~65 %
A Ao UERTY

ZAHo] : F A FYAL H], MCICP-MS, #H334F, tHEHE 2 g Ahr|d=

FoA X} .°_1§,|'I-| ! E-mail, panthallasa@korea kr; Tel, 82-032-560-8386

322 2013 BRI 153 2 A&TEY



2013 #=ggsets| shad 3| #

o3t
>

HZLAs22E o|8st H|z2| A|l20| BiRe| ‘40| O|z|= Fek
(Effect of Fertilizers Using Ferro-Nickel Slag on Cabbage Growth)

Aofl” - gua sy’ e’ Hea' - ola - uFe - siEet - 55y
2),

lk-Won Choi" - Byung-Hwa Kang® - Dong -Cheol Seo” - Se-Won Kang” - Young-Jin Seo”
Sang-Gyu Lee" + Ju-Wang Park" - Jong -Soo Heo® + Ju-Sik Cho"

IaMOysm MESAS, J5M(F),
3)@@.[”3_!.]'_ SeMUIEE BK21 ST Z2Y OX| M AIYCH & SoADinlEke

oHoOoOL-H oHoOo
”Department of Bio-Environmental Sciences, Sunchon National Universtiy, Suncheon 540-742, Korea
“Hyosok, Co., LTD, 857 Kumho-dong, Gwangyang, Korea
“Division of Applied Life Science (BK21 program) & Institute of Agriculture and Life Science,
Gyeongsang National University, Korea

U HAZ2UA A-A7F 2008 @] k3 Eo] 157HE/d o] s 2 YA (Ferro-Nickel)o] A 4te]
3 glor, o] AHEIAHA 1009HE/ A oAt HZ YA <L eI (Ferro-Nickel Slag)7} WA=l )
o H2YASY I ARSI s1eh Aol FrAkekaL, 7S] edaRY d7%rt Yol
dA ol 8rFsAel =t webA dA2UA S FHSHA FHrEe] Sl Sio; oF MgO RS
o]-83te] FNS ALEH| 59} FNS EY/NERIRE Azt Alxd Hsel 71&e] rbdn gl AlH|
of oJgh v HE5A, wiFo FRFF 54, BEYY olgetd 54 i = HlElE XA
shaich HiFAS S *@#71, T87] BT gzl Ha BE AgTelA Aol skt
A5719] AFE AAFS FNS EQNEHIE A e77F Tl vla)] 73.3% S7Fekith. 587
o] FF2 HAHERIE ATt 2R 26.0% F7FERen, 275 E2TEY FNS B
FNF R ATl 21.1% o 993 AR Yewnt, 7%, 7 =g thxT-o v FNS E
FNER R AgFeA L8t Yeldth wiFo] 7R 9 FE5 g SA400AM IR
e AF7I vE] FE7]o] wiFolA ol A HYou, Fediae tixT B BE
e Pl Na,O7} 271 Bttt AEA| 224 SA] gz 7F X el T nlEERe me
ofmgt FFS HolX= (Ut EGY olftetr SAS ASAEd HAEG ASAF Fol ECS
T-No| X7 57} 33laL, CECE tizTolAvt S7ketdint. 5% e iz A+ =7
A, NigteF Al FARHA UEbsth £ A7Z23 FNSE o] &8 EUREHIE B FNS 1LE
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FAGoz BAoARA A% FAL FHHWA FAE 2 ANBE W FEE /1FEA
FE Qi Aot £ ATE B Tl e 534 W FFE PahFe Bk
Slate] SshHlR, ERNGA L PABUE To FFE BHX, Seuet EFEVEAETIES
AR dho] B FHE HaET wo} RS AVAY. FEE TSR BAeY] ekl
443 EF9EA87132010, T PAEA)ES =)L NPOsKO = 110-30-30 kg/ha, TH4F

ZH)|E 1.5 ton/ha, 4] 12 ton/ha, ¥ (FF)= N-P,Os-K,O = 89-43-44 kg/ha, A3|Au|g 2
ton/ha, EJH] 15 ton/hao] At Wit ©ejWZ (ha)d] gt F5& FolF(gha)> TES EYGF7
(1,500 ton/ha)2 &t ESF W FaleX(mg/kg)E AlMbetaict. of7]elAl EFFA(1,500 ton/ha)
T EYLG9THAEIIE e BE AFH7]I=0~15em) E 7HF 1.05 H-835te] ALttt
SHAAE F5& FgEFe s FolAe AR QbR ErE Egkor, kb s A=
7= 9 o], FAEREEH)E T, ofdd ¥ A7 FFo]l =2 A¥S Btk &3 U B
THIEAR 7| A SE&EF 24X ot dzl 5% Folg 7|oEe EH|oA
7 =kaL, sEth|soae A, Zded vsET QA A3 9 kb s AdFes =7
et = & Fatds ke A3, =l
A F((Pb)e] FapFo] =S ¥ o 2:(Cd, Cu, Zn, Ni, Cr)& wrol|A] &7 velg}
Tu4& THE Jdt ddg Rk = ofhFeEh A} UA) I Il=EF £o= =
u

UEbsth Huloll oFk re] Bl ofde] Rebees 242 1.18 mg/kg/year, oFd 3.72 mg/kg/year
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Table 1. Loading capacity and concentration of heavy metals in paddy and upland soil with
various agricultural materials by standard fertilizer requirement

Loading capacity Cd Cu Pb Zn Ni Cr
i Total load 4,61 1431 4 109.3 44823 148.6 174.4
Paddy soil -
Loading content 0.0031 0.954 0.073 2,99 0.099 0.116
) Total load 5.26 1793.6 84.2 5654.6 202.8 222.1
Upland soil - —
Loading content 0.0035 1.196 0.056 3.77 0.135 0.148
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