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Abstract boundary between transition and drying periods. During the

entire period, % loss of C relative to the initial was highest
BACKGROUND: Agricultural inputs (fertilizer and in HV (16.4%) followed by AS (8.1%), PMC (7.5%), and
organic inputs) and water conditions can influence CH,4 and control (5.4%), indicating readily decomposability of HV.
CO; emission from agricultural soils. This study was Accordingly, both CH, and CO, fluxes were greatest in HV
conducted to investigate the effects of agricultural inputs treatment. Meanwhile, the lower CHs flux in AS and PMC

(fertilizer and organic inputs) under changing water regime treatments than the control was ascribed to reduction in CH,
on CHs and CO; emission from a soil in a laboratory generation due to the presence of oxidized compounds such
incubation experiment. as SO4”, Fe’*, Mn*", and NOs that compete with precursors

METHODS AND RESULTS: Four treatments were laid of CHy for electrons.
out: control without input and three type of agricultural CONCLUSION: Green manure such as HV can replace
inputs ((NH4)2SOs, AS; pig manure compost, PMC; hairy synthetic fertilizer in terms of N input, however, it may

vetch, HV). Fertilizer and organic inputs were mixed with increase CHy emission from soils. Therefore, co-application
25 g of soil at 2.75 mg N/25 g soil (equivalent to 110 kg of green manure and livestock manure compost needs to be
N/ha) in a bottle with septum, and incubated for 60 days. considered in order to achieve satisfactory N supply and to

During the first 30-days incubation, the soil was mitigate CH, and CO, emission.
waterlogged (1 cm of water depth) by adding distilled water
weekly, and on 30 days of incubation, excess water was
discarded then incubated up to 60 days without addition of
water. Based on the redox potential, water regime could be

Key Words: CH4 emission, CO, emission, Organic input,
Synthetic fertilizer, Water regime

classified into wetting (1 to 30 days), transition (31 to 40 M 2

days), and drying periods (41 to 60 days). Across the entire

period, CHs and CO; flux ranged from 0 to 13.8 mg A B 7153t 2elM 71 Bl s 2o
CH4/m/day and from 0.4~ 1.9 g CO/m/day,and both were ™= CH;, CO,, N:O%F 2 247F5(GHG;, Greenhouse
relatively higher in the early wetting period and the gases)®] WlEY £ 59 °F 75T 5 AtiJastraw

et al, 2007; Nouchi and Yonemura, 2005). 27}~ |
=0]0] = JEASNRPN| A& .
* 5214 Corresponding author), =99 SHoME= elﬂ e%_(Moore and Dalva, 1997;
Phone: +82-62-530-2153; Fax: +82-62-530-2159; Zheng et al, 2007), 374 “3%(Galang et al, 2007; Yan
E-mail: wjchoi@chonnam.ac.kr et al, 2007), 4% (Blanco-Canqui and Lal, 2004)< &
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el AH] 8l {71 Tl W CO.% CHy

wE 54 105

g 7159} Exjo]& FE'E CHy CO, HAFS z%akﬂ t
7] 9gt A7 FEE A ik dhE, Fe] SHdA e
2 A A|(Ellert and Janzen, 2008; Mandal et al, 2007),
AlH] #E(Ellert and Janzen, 2008; Meijide et al, 2010),
71’¥(Meijide et al, 2010; Mikha et al, 2005), "|E
(Hou et al, 2000) 52 718 291 4 o= /I8 Q919 4
SAg] W EQF vha 9% WE 714 sk, o
ol7b EQko # e CHyolY CO, A A7t B tf7] &
25 Bl AATIE B4 E](Carbon sequestration)°f|
tfet AG7F #is] R E 3 QltHJastrow ef al, 2007;
Powlson et al, 2011).
it 249 HE Fhe 84 EdOA CHy CO;
o% of that =2 4 clxloltDalal et al, 2008; Jastraw
al,, 2007; Mer and Roger, 2001; Shin et al, 2003). |
% =9, B g AE A5 F 9F 713 B B

H‘.

1 A 718 Bk 20E s =02 e YAEE CH,
& A AA SAAREA &S] 10~ 15% 2 2K ETHChen

et al, 2011 Htitsch, 1998; IPCC, 2007; Nyberg et al,
2002). T35t B A7) st A o R w7 SR
T 73k EOF AA v AF717E sl wiEEE CHSl 7%
7F Alshs Aow 349 vt Ytk Yagi et al, 1996).
HlE el deiA et s *]9—3 E vE &4
= dAFoE ST O AR B 1R BEE E3
sto] CO, W&ol T71e 4= SithIgbal et al, 2009). $H4,
f7lEe] Feti EYNE B Fsaaidrt rete] gt
SHIEE HAE F = 7158 HRlyY 51l o 718
Tafoll 2gt CO,9 o] S7kekA, 11 s Ty
T 71E 7149 544 w2t AolsttiLee et al, 2010;
Lim et al, 2011; Lim et al, 2012). o 54, &2 F7]
st & 9 5718 7hseh ' S8 (pool size)> B,
o g EevlE o, dRad A/ At dan s
of JFS W= Ao delA StHNyberg et al, 2002;
Lim et al, 2011; Lim et al, 2012). &3, f7]1%2] #3l
AEE vehdl= 318H4 QFYE(CSD, chemical stability
degree) Al 71 71 5449 g ARE o]8E & Qlrh
5 59, Lopez 5(2010)> W4, 7I5EH], sk-2YE
H) 59§72 CSDE ZAkst A o]sliy 7|5 &
FEE B9 A9 CSDE 20% olskalom, vhsld f7]
TR TREE 7HERE A 30-60% ST
—{gl.gj, Eokoi—tﬂ‘ﬁﬂ CH4 HL/%JO CH4 ;\g)\ 5:1:52]_ CH4
Avj(atsh& el o A€k webs] CHy S o
J& 9ol CHy W82 CH, Atslskol Q&3] widol
CH, Atshto] 71d = ]38 4= Sl NHy 3 NO, 5°] it
TR AT A dsgre] A oJal CHy el St
st 4= QltBédard and Knowles, 1989; Hiitsch, 1998).
T3 CHy 49 SHeld #2714 el CHy 873+<]
methanogene> U4 Q(+4) 3 ©A4¢e &7] fl8) A=t
G841 Fe”, Mn", 5O,%, NOy ¢} 2 A& 317] ujize] o]
2]gh o] 2o s ® TS u CH, o] 24T 714

o] SItHAli et al, 2009; Dalal et al, 2008; Mer and
Roger, 2001).

]on’]'%7]:} ’_EE‘EI_ OL—I‘TL‘ §1—Z7‘]0ﬂ]:q-»‘—_— E

2 9 Hae ;J} m 3 o%%owe = EYE T
ofeh 276N Edde] FIH 2O BRo BRI
of WE CHy CO, Ze2 548 B7keb] S8 A8
Ao SR, ol 7R (el 21,
A G RCIEE ) Bl B8 ¥ SR 0Ex
4% 4871 Mo AAlhes Tl CHt
CO, Eelng At

olr

ol&s

Mz R U

SAIM=E
ek -5 =ollA] EE(0-20 em)E AF Sk F3
2 mm AE FHAA ATl ARSIt T B
4 Soil taxonomy©ll 2J&HH coarse loamy, mixed,
nonacid, mesic family of Fluvaquetic Endoaqueptsi
7 HHGee and Bauder, 1986). E2 EHAE(pH),
ANAES(EC), T84, T4, °k°]—3JL%“§‘%1‘(CEC), EA
< T4 Table 1). pHE EYS 1 M KCIS} 1:5(W/V)
& 23t 9 30:<F wRksle] pH meter (EcoMet P25,
Istek, Inc.,, Korea)E ©]g-3to] 543199, ECE= pH =

& Eokg oS #42 oHA|E o3} T EC meter (Orion
3 star, Thermo, Singapore)E °©]g3to] S743I3lch &
9 AAsrERS AR 7)(FLASHEA-112, Thermo, USA)
E EASItE 7T AANHL S NOs)= EYS 2 M
KCl &3 15(W/V)E =3skal 1A7sqt wrkeh £
#42 IR Z oJFlst A& At FFAX|(Pronitro 1. J.P.
Selecta, S.a, Spain)= ©]-8-3t] MgO$% Devarda’s alloy
2 o] galo] A& ow Z=8s B ALy AW o &
215}3 tHKeeney and Nelson, 1982). ¥ 13Hs(CEC)

< NHiOAc-Ethanol-NaCl 1% & o® #4353t
(Sumner and Miller, 1996). $17d+¥(clay:silt:sand)= ¥
Ao FAsglon, BEAS nx w53 s o
ZTHGee and Bauder, 1986).

P S fHAS, (NHL).SOs), 7H5H HHlE =i H
H|(PMC, Pig manure compost), 5H]&= &l|of2|HIX|(HV,
Hairy vetch)E AHESISIOH. Bl A4 S EY &
A} FUst B o A5 O w(Table 1), CSD: 72%
HO, & 7}sto] 2aljgt & #17]2(WiseTherm F, DATHAN
Scientific, Korea)ell 550C of|A] 42|13} 7148t & 7rd7tes
o2 AXIAHLopez et al, 2010). AH-g PMCSF HV
o) ghagee 747 295 g C/kg 401 g C/kg, Aag
& 275 g N/kg# 34.9 g N/kgel2loH, CSD= PMCe
A1 27.3%<F HVOIlA 2.2% 31Tk whebx], PMCell vlaiA HV
7} oA 0= LpERT
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Table 1. Selected properties of soil, pig manure compost
and hairy vetch used

Pig manure

Variable Soil Hairy vetch

compost
pH (1:5) 58 (00  ND NA
EC (dS/m) 0.07 (0.00) ND NA
T-C (g C/kg) 151 (0.3) 295 (12) 401 (1.8)
T-N (g N/kg) 15 (0.01) 275 (03) 349 (0.2)
C/N 101 (0.3) 107 (01) 115 (0.2)
CEC (cmol/kg) 154 (0.7) NA NA
Soil texture Clay loam  NA NA
Si‘gerr:;c?% )Stablhty NA 273 (34) 22 (04)
o Sand 27.6 (0.1)  NA NA
gfsrtt;;iiﬁs(‘;e @ Silt 36402 Na NA
Clay 360 (02)  NA NA

"PNot determined, “*Not applicable
*Values are means with standard errors in parentheses
(n=3).

AT AME| J 2 PAIE

T2 FAE(Control) 9} HlE A<l AS, PMC,
HVE 7} 3ubs Agslith Septa »PI7F Sli= 50 mL
ZJol B 25 g& FX1 kAl SR 25%(v/v)ellM 59
b APk §, 2b AeEE W] A AWIEK110 kg
N/ha)& 7o Foles Aeiginh Bre] feyel
LAl Aefst ¥ pHeE BCE SA83laL, S8 9 A
&, Rl AR oFes VlwoR Ankegitt
(Table 2). = A F F4a 1 em= 8k 25C
A 605 T2 Aeskit.

FEH P71 Fole At FE8] FEEHES v
dol vk P vid SRFE Tkl Bede
A8, 3040l ) e At TR FEE T
dete] 2714 Ao deeiltt MR el Ede
TRt ARl A S AI(RM-20P, TOA DKK, Japan)E
At AbsEl RSBl E BUEE siglon, 5714
2 oo S Askslo] SESEES AlAlE T

refaun ] T o o=

F

A A Y 9 2N

g2 vk 2, 4, 15, 30, 35, 40, 50, 60 Al Septa w7
g 9310, 10, 203 O VIR EE AF S 7t
PHE 72 9(7890A GC System with methanizer, Agilent
Technologies, USA)Z CH;¥} CO, 5% S35t 2
&2 Porapak QF AHE3IIor £%(C)E column 50,
Front inlet 250, FID 300, methanizer 375°]%13, Flow
rate(mL/min)+ column®] N, 15, FID: H, 45, Air 400,
N> 0.3, methanizer’} H, 45%t}. 7F A~ 2 wbeE 71 23] of A
TAE CHy CO, % WHESlZAFE thed] Aos Z8A
= AL tHDenmead, 1995).

Flux =p xV / Ax dc /[ At x 273 /| T (mg CH,
(2= COy)/m/hr)

ARl pi= CHIF CO8 ME(0TC, g/m)olaL, Vet
AT A7 e Ui AR (m’)3 aEEA(m?), de/ At
T B9 AR CHEE CO559] Walppm/hr), T+
el U] 2% (273 + C)elrk

4

ot

K
atal Azl dx B 94
g

F-A7)(FLASHEA-112, Thermo, USA) 2 ©-438lS 4

Table 2. Treatments laid out and properties of the soil and fertilizer inputs mixture

Dry weight (g)

Properties of the mixtures

Treatments® Nutrient input

le:S EC]:S T-C T-N

ol =5 mc  mv_ O o) ds/m) (g/kg  (g/ky N

Control 25 0.000 0.0 0.00 25.0 5.87 0.07 15.0 1.50 10.0
AS 25 0.013 0.0 0.00 25.0 5.64 0.28 15.0 1.61 9.3
PMC 25 0.000 0.2 0.00 25.2 6.60 0.18 17.2 1.71 10.1
HV 25 0.000 0.0 0.16 25.2 6.31 0.14 17.5 1.71 10.2

°AS, ammonium sulfate; PMC, pig manure compost; HV, hairy vetch.
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Fig. 1. Changes in the redox potential (Eh) and
volumetric water content of the soil during 60 days
of incubation. The period was dassified into wetting,
transition, drying periods on the basis of the Eh.
Vertical arrows depict gas sampling time.

Ej:"_l?_kl
H 59 Fel Rz e 7k EY A 2o SPSS
17.0(SPSS Inc. Chicago, L) UWMHIRFHS o] g3t
ANOVA Aoz Hrioion, Aazrt 9449 49
Duncan® TEHH|WE E3] A b 2jol2 nlmaigict
(a=0.05).
da ¥ o

Eh & #—E-%%* 3]

AR A SIARE A2zt Aol 7 yehdA] ekopAul,
A% 200 mVellX-180 mVE F243] A4sI3aL 013 30
7HA)-400 mVE 2|44 02 7h03k9 tHFig. 1). % 35
S 330 o] FHE AHA 0w Frlste] 509 o]
= 9F 500 mVE AT FRERE ool A3aHl 3
U7HA] 50% 5 fFAlst Ax7Rs o] sl v ¥
e TUE olF AHKHow fasle HE FERIHS

T oo
3392 UehitkFig. 1). Webd 3o
77

oo ne —W

o

w7172 0-3047t
AE Fa7lih 304045 Fo7I7E 40-609S Hx7IRte
2 g itk

CH4 EE-IA

grenF AP7IRE FF AA Ao CHy 84
~13.8 mg CHi/m/ dayJ ‘Moﬂ‘h l, o= 2 a7 W
AR EoFS AFTE = FRA S4H CHy =32 (10
~300 mg CHi/m/day) H‘:]- W& FFEO|HYun et al,
2012). F = 2ol tiE-Ee] CHy> He 57324

Sl 7o R wiEEY] witel] vz gl A S ek
3 27olM CHy E82e 2% 270 18] SWriYun et
al, 2012). AN718 o2 H&7I17F 27, Ao)7|zta} A3t
A AAeIA A o ® EHAvt #Sk=T|(Fig. 2), F&

CHso] T

=¥ %7] WEoltkYagi et al, 1996; Yun et al, 2012).
AA 713F F 2+ A2 Bt CHy E282(mg CHs/m/ day)

= HV(4.5) > Control(1.7) > AS(0.9) > PMC(0.8)2] <=4

AUHFig. 3). Wz Fa7I1te 820 7P =8k,
AS A= FERiste] e CHy E8 2 ato)7} VA
kgkom, PMC A2|7ellAE o717t § CHy 827t 7P
& =%THFig. 3). ¢, HV A7+ o7kt 5 CHy &
g2t 7P WAL, S8 B 42713 skl CHy E9 4
+ B} Aol nlE] =UtKFig. 3). HV Aol 4t
CH, 2% 227 ASH PMC Azltell vlal s34t ol
= A ©E 7 gad J‘:LJ/} o] waf/del
Aol & drgo] 7hssitt ASe A% HIEFY ol whE F7t
QB ol 918, PMCi= HHlgh 3 st e
soll Qs F2 el 7718(CSD, 27.3%)% 7€
H(Dala et al, 2008; Nyberg et al, 2002; Mer and
Roger, 2001; Yagi and Minami, 1990), HVi= ©|i3l/
%ﬂ%(CSD 22%)°17] wWiel &7k T f71=2 971
2 Eallel oJgh CH, o] Atz ow Shgy] miow
WdetDala et al, 2008; Lopez et al, 2010; Nyberg
et al, 2002; Mer and Roger, 2001). Mer¥} Roger(2001)
 BNg) B/ SN W odsld T 1EYTE
EF9 CHy o] S7Fghal Baésl o™, Bronson &
(1997) =4](12 Mg/ha, wet)E AEHS o AA7|E0
T FAT S AEEE aat ot Al Hs) CH, 3
o] oF 508714 F7Fghkar Barghal gl

3k, 2 Aol A= ASY PMC AHelTellx] H+ CH,
EFY27h gz (Control)oll I} wok=d], o= ASH
PMC Aol 2 Azt 784 fFak Wsel 7]Qlg o
7 adEnh vdEe] @714 AelM frlES el

rE -z _12i M =

=
quA s} B4ds dE oM Bl oE sk
HkeA 22(Fe™, Mn*, SO,Z, NOy)o| £A1 4% o5
=2 *X}-r%xﬂi ghgsto] CH, Aol 744 4 otk

(Ali et al, 2009; Dalal et al, 2008; Mer and Roger,
2001). ¥ Aol HHlo Abske WA B2l Fe,
Mn*, SO/ 5 A4 #A8HA] gkAuL, 71E Aol osha
7V EH]9] Fedt Mnf| ok 27} 86~2,713 mg/kg,
Mn 11~566 mg/kgo2 H1% v} ITHGil ef al, 2008;
Kim et al, 2000; Turner, 2004). webA, H<ko] SO, 9}
gl $He Atelg E2(Fe”, Mn*, SO/, NO5) 7 2&
Axp Al 98l 54717 5 AS(0.6 mg CHi/m/day)
9} PMC(0.4 mg CHs/m/day) #2728 CHy 27} o
Z7H2.6 mg CH,/m/day)el| 83l Wo} %1 2102 3y,
3, Eoko] CH, Z8A= CH, AW v ope} ksl 9
T FFS v, 53] CHy AFghf(methanotrops)<-

ZakeK nitrification) o= #oisl7] wliel] Ehl NH 9
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) =S AS CHy 2827 S7FE 4 Qlt} (Bédard
and Knowles, 1989; Hiitsch, 1998). 3FA|%k ¥ ¢l tojlA]
AP Fsst Aavk F7EE FE ASH PMS A TellA
CH; ZY27F sl wls) S3k=vl(Fig. 3), ol 2Ats
7F QA=) A% & 274 CHy Arskre] 93t CH,

Ze wEe 24 g onlgt

20 ¢
—+—Control —AS

-=-PMC -=HV

16 F

12 r

CH, evolved (mg CH,/m/day)

Incubation period (day)

Fig. 2. Temporal changes in CH, flux of incubated
soils. Vertical bars are standard errors of the means
(n=3). Details of the treatment codes are provided in
Table 2.

10
B Whole OWetting

BTransition @Drying L2

CH, evolved (mg CH /m/day)

Treatment

Fig. 3. Means values of CHy flux measured during
whole 60-days of incubation, and wetting,
transition, and drying periods. Vertical bars are
standard errors of the means (n=3). Data followed
by different lowercase letters indicate significant
fertilizer effect and by different uppercase letters
indicate significant water regime effect at a=0.05.
Details of the treatment codes are provided in
Table 2.

COo: 282

CO, ZY21E 04~1.9 g CO/m/day® T GFo=
ARRRS w CHyoll B8l &) 208 o =3kt CO, 24
2 G2 w2700 HAE Bolil AEH R 1Aas))
EHl(Fig. 4), ol IWHHo® 2 B2} 2719 2w
Adeld wiek 2710l olEad fivlE Ealol sl B
CO, 927k g oR a1, wiek 5712 Aol niet

oftel f7lE el wet Ee ATt ek A dA
K Choi ef al, 2011; Lee ef al, 2011; Lim et al, 2011;
Lim et al, 2012). HV Azl7olA CO, Z4 248 A4 W
Sh= v Aol g &2 ik 29dA Ho 292419 g
COy/m/day)E 28l F 4~30% 7|3+ 5<t vi$- 343] 7+
adprt dol7)tel] va] F7kehs S B3itk Nyberg
(2002) iAo ® (Fd+E i)/ THANTE B
o]E3dld =l(e.g. Sesbania and Grevillea)s EFl 4
T 49 offe] E&F aFol ofsl Al ghATTIse] 84% 7t
A ®ash v gtk webr, 27] CO, S84 HV
oldlidS ks Zo® e vk, o)t
CO, FE2= CHy Z8 28} Ak 58717 57t 4449
COt 71 == &3l w=EA Wad AxE Ak
(Franzluebbers et al, 1994; Mikha et al, 2005). PMC *]
gl7rellA = dol7|t B3t CO, £82 T7FHV Bt 4]
Sk=t, oli= PMC2 CSD 27.3% = HV(CSD 2.2%)°ll H]
& Ao s ow wAS f71E a7 lal] o
o2 eIt Ajawa and Tabatabi, 1994; Bernal et al,
1998; Fog, 1988; Lopez et al, 2010).

AA 3t CO, (g CO/m/day)= HiZ=710.90)°
HI3)] ASellA 0.80°% 71 S3kar PMC(0.96) 3 HV(0.93)
AelrelA Aoz EANL FAE F48S AT
(Fig. 5). B ol 23t CO, ZAE vE A, 77
ey, TR, 2% ol 93-S wHetHAjawa and
Tabatabai, 1994; Alluvione et al, 2010; Blanco-Canqui
and Lal, 2004; Chu et al, 2007; Franzluebbers et al,
1994; Kimetu et al, 2008). AW OZ $7]%]Q] 47 &3F
3t 0= BlE APl gk CO, E82 7P ol
A 9K Choi ef al, 2011; Lee et al, 2011; Lim et al, 2011;
Lim et al, 2012), ¥ AgoA= o]9} & Zgo] Ay
A &9k o= 371 vE sl e i Xk

1o

A B 718 EE7E 2 2919 gl Aduidos | vl
oA whed o vk As A gt
3.0
——Control —<AS
'_:: 25 = PMC =HV
=
£ 20
g
&
& s
=
2
S 10
z
8 0.5
0.0

Incubation period (day)

Fig. 4. Temporal changes in CO, flux of incubated
soils. Vertical bars are standard errors of the means
(n=3). Details of the treatment codes are provided in
Table 2.
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25 Transition  EDrei HEEGY] v g dixTolM 0355 g C/bottle©]
S F ransition rying
3L, HIE Aol A= 0.338~0.401 g C/bottleo] 321,
2.0 B £A5S HV(164) > ASB.1) > PMC(75) >

CO, evolved (g CO,/m/day)

Control

Treatment

Fig. 5. Means values of CO; flux measured during
whole 60-days of incubation, and wetting, transition,
and drying periods. Vertical bars are standard errors
of the means (n=3). Data followed by different
lowercase letters indicate significant fertilizer effect
and by different uppercase letters indicate significant
water regime effect at @ =0.05. Details of the treatment
codes are provided in Table 2.

Table 3. Changes in C concentration and C content of soils

Control(5.4) <412 YERGTHTable 3). HVY &2 &4&
(Table 3)2 CH; Z2~(Fig. 3) A&z} YA8HA% CO, &
B0l ARE3HA It o= & ATtellA] AAl 7k EE
2E S ot &AE vAE B A 3] o
Folt}. A% PMC9 HVY €4 £AES vwshd, 7}
1 vl 22 e flEe] HVSE 22 ol
Tr71§°ﬂ vlal EoF v Folel fEds & 4 Stk
wkEbA, PMCSF HV S Ft-aw8 el ﬂm 7
s, olsld f71E(HV) Y el

A A Rt T gaAgH %rﬂoﬂ g A

= 7]l

Initial Final
Changes in
Treatments T-C C content T-C C content C content (%)
(g C/kg) (g C/bottle) (g C/kg) (g C/bottle)
Control 15.0 (0.0)%a° 0.375 (0.001)a 145 (0.1)a 0.355 (0.001)a -54 (0.2)a
AS 15.0 (0.0)a 0.375 (0.002)a 13.9 (0.3)a 0.338 (0.007)a -8.1 (0.4)b
PMC 17.2 (0.1)b 0.433 (0.002)b 16.2 (0.1)c 0.401 (0.005)c -7.5 (1.2)ab
HV 175 (0.1)c 0.440 (0.003)c 15.4 (0.3)b 0.375 (0.008)b -16.4 (0.8)c
Effects Probability > F
Treatment <0.001 <0.001 <0.001 <0.001 <0.001

aValues are means with standard errors in parentheses (n=3).

®Values followed by the same letter are not statistically different at a=0.05.

o o
£ =

™

= AHAE Bosto] Efe] FYE vEe FHAS,
PMC, HV)$} ESF 4 HE20(Fa71%E, A7zt Az
71Zh o FH3El] CHI CO, ZYAE Akt CH
=924E 0~13.8 mg CHi/m/day?] HelelA Hs}s ]’93—0—
m, A71Ae R F/7IZF 27]9h o7kt AxTIRE A
AR =8 ks BT CO, E9Ae 56 7]l A
25 Holil A|&HA 0w frasityr) dol7|gtel] T st
Ak HFESS vagE Wshs gz ellA-5.4%0191,
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