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Abstract Precipitation and soil water content affected daily N,O flux
during non-growing season. Especially, NoO flux was
BACKGROUND: Composted animal manure applied to strongly associated with water filled pore space (WFPS).

the arable soil for improving soil quality and enhancing We assumed that the majority of N>O measured during
crop productivity causes greenhouse gas emissions such as growing season of sweet potato was produced from
nitrous oxide (N>O) by processes of nitrification and nitrification and subsequent denitrification. Annual
denitrification. However, little studies have been conducted cumulative N>O emission rate significantly increased with
on determining effect of application ratio of composted increasing application ratio of composted animal manure. It
animal manure on N,O emission rate and its annual increased to 12.0 kg/ha/yr from 8.73 kg/ha/yr at control
emission pattern from upland soil in South Korea. with 10 Mg/ha of composted animal manure and to 14.0
Therefore, this study was conducted to determine N,O kg/ha/yr of N,O emission with 20 Mg/ha of the manure.

emission rate and its annual emission pattern from upland CONCLUSION: To reduce N>O emission from arable soil,
soil supporting for sweet potato. further research on developing management strategy

METHODS AND RESULTS: Composted animal manure associated with use of the composted animal manure and
was applied at the ratio of 0, 10, and 20 Mg/ha to an upland soil moisture is needed.

soil supporting for sweet potato (I[pomoea batatas). Nitrous
oxide emission was examined during growing season and Key words: Ammonium, Denitrification, Greenhouse gas,

non-growing season from May 2016 through May 2017. Nitrification, Pig manure
Daily N>O fluxes showed peaks right after applications of
composted animal manure and inorganic nitrogen fertilizer. M E
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Table 1. Chemical properties of the soil before the test

pH OM T-N Av. P,0Os Exchangeable cation (cmol./kg)
(1:5) (8/kg) (8/kg) (mg/kg) K Ca Mg
6.4 15.6 1.05 142 042 5.76 1.25

Table 2. Chemical properties of the composted manure

Composted manure type T-N (g/kg) NH;" (mg/kg) NOs (mg/kg) T-C (g/kg) C/N ratio

Pig 13.9 4,638 3.97 540 38.9
354-460 ppb7HA| S7HE o odshal gk w484 B BN N,O AT Ak 1% S s flsiA
% NO9] 8 HjEeol] 471 4.3-5.8 Tge NO2-N+= © REGRHA 7HEREH] G Al T N,O 2w
WEaa Qov] o] #H= AT AA N,O WEH] 2331 ol that WEat WAk sl o]Fol Ao wirk. mepy
%°ll agehSyalila and Kroeze, 2011). el o] 3 A= TS Al LRSS 2H0A JEREER| Y A
oFAQ) pedo] ANTWA Aanlsio] Aeke Ao Al Sl HE Ik NO WA} MEEYS 2Akska A
A EFORTE N0 wiEd2 S7hl gk AlA| < A= A

T Sl whel ARkl thek Qtwke] gobA|aL ofel] uf
2t sholA =2 A RS Qs AanEe AME
gt opity. AAn|Ro] AR St whet &% vgoll=
7] T N,O9J o2 A&#How F7e Zlow ot
Flynn and Smith (2010), Qin et al (2012)2] Hire] w}=
1990 E 20051 Ate] AlAXEEE Rl S7keHAA
71 v R 9 Ep e AR S7e R t7] F NO
o] o] 17% S7Fekoivkal gt webA 5734 EkelA
N,O B8-S A2 0% A7HA1717] 918 5ol ot
A7F &I Sl Aol

NoO= 5784 Bl Al&u= 7HEEEH9F 22 #7]
ZnEy 7714 A ge] g Felue At B
oA Hakshad st SIS AR Y ol EAeith
53], 84 Bl 7155 Ttk A2 N0 +83
wjEgo] @ 4 otk w34 Bl f715S Fshd dar
st gl ade] Fes dael @AVt Sk Ha
T el wofsh= mgEe] E4do] oA HrKGranli
and Bockman, 1994). 3t IPCCE] methodology®ll |3t
W EAA Bkl An)EE T4 o] NoO 2ol o3
S vAE F2 Qlolgkal stiMosier ef al, 1998).

o] glielelA] e ATES EYel 715 F4
< N0 HHAEs F7A It B s gt Wei-xin et
al, 2007, Huang et al, 2004; Cabrera et al, 1994;
Chadwick et al, 2000; Chantigny et al, 2010; Dalal ef
al, 2010; Dittert ef al, 2005; Liu and Power, 2012). “L
gt SulelM = 7RI 7159 Felel v N0
HPREE Abel] gt A ek Aotk AR Y18 =
YellA Al A7ATAEL 7ERE 2 f71E Tl
w2 A G281 7F5(CHy, CO,, NO) 2| TS ARSI
o o]z A= N OZF 2 HAEA] o mEgFRAoA
A7t AAEATHLee ef al, 2005; Lim ef al, 2012). &
ANA =oll A LEFEANA 7H5EE R Alg-wkel uf
© NoO Aol ot A7} 53 Aol 35 5734

SAEY 2 EH[o| EY

B A7E T Q8 A WA R el &
sk FAbg sty F-&5 WECK(35°30'07.6'N 128°
43'16.0"E)S FAESFO R HAIGItE iR Bk
ATl ok Edellor HEY] T 12.1%, MAR=
44.5%, Rt 43.4%% A SEOISIHh E¥Y pHe
6401310 FA2 e 1.05 g/kgoI ATk AAF FAE
o] 3184 542 Table 10 YERILE FAEH]E JGrlo]
QoA Fhlehs =iy e duEste] Bk 7SR
HIE Aol ARgaigieh. SAIEH|S] Mgt gheta 549
Table 201 }EFTY.

A= ZE 3 X2k

7+ A7) A7) 25 X 4 m (10 mH)olglor 4 whHE
° % ] (Randomized complete block design)ll w2}
A5 iR, AeEHe A9} A TS AAE
o} Al AR AulEES #UsHE7E K Jpomoea
batatas)Z AXAZE olF%E 75 cm X E7]AF] 20 cm$)
o, 20161 62 4l EFES A48kl 20161 9E 29
Aol FE3IQIth BTl ARG E ST

ElH| ¥ RI|HHIE A

7} E R 8] Al A1) SEFAIRRHRDA, 2010)
2l 10 Mg/has 71522 0, 10, 20 Mg/has A--3I3ith.
714N 58] AlR]EF 8 Mm} SFAHH(RDA, 2010)0
ato] gl BslolA ghijshs QA(N), FEollA Thijshs
AR1E)(P,05), tidh]zellr Fhijsh= Sibe(K0)E
55-63-156 kg/ha o= AHSIGItE 7H2 7wt 44 2
TR Algsllon, F71AN R gl F2] & 7Y Fof

ARJarsitt.

¢
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Table 3. Optimized operating condition of the gas
chromatography(GC) for the measurement of N,O

Parameter Operating condition

GC Shimadzu-2010plus

Detector ECD

Column 0.53 mm X 30 m, PLOT-Q columns
Column flow 9.99 ml/min

Carrier gas N, 112.9 ml/min

Oven 35C(2.5 min), 200C(8.4 min)
Injection Splitless mode, 200C

Split ratio 10

Retention time 1.76 min

FHAHX| 2 NOTHA THF Y

AHE static FHWH(Conen and Smith, 1998)2 A}
gaiglon], AHEAL 0.05 m™ 02 7 AT FTHFE 9
o] 0.05 m Zo]= ZAAHA AAEIGItE 7 HH] A
A A EYC 71 NO WiE3s Elsk] SlsiA Al
A B 7 ks RS ¢ gl 3ol A X &
7PN EE ARSI A= 2 AT TR Al 1
e AR E AAslon 1 5 0% NO WE%s
Jatsich. Al 7IZE Ftells AW kel A=A A2k o
A Stk AR $ 2 F P71 7§ wig 1 3] 3F
Ao ® N,O HiE3s Sl on, oflE(ZSEH R4 g,
F1Au g4, A4 Fole T 2 3N ARE AF )
Stk 7F~A1 &A1 (Consentino et al, 2013)+= 27 9:004
B ©912:00 Atolell AAstgion, 7kAaiF AlZ- 0, 40
o7 315 9™(Chadwick et al, 2014) 7}AAEAFH A
2 A, T o] F /HAEE AFHEICE THAAIEAF
Al ZE Ao AW ) 59 BEYgE-S portable E9
THAAME o] gsto] SAE t7] F N,O9] s%e 7}
2~AZntE 723 (Shimadzu 2010plus, Japan)E ©]-8-3t]
ARtk NoO7k~e] #4272 Table 37 2t

mi\

N,O &% 4 water-filled pore space (WFPS) A4t
F=pX(V/A)X(Ac /AtX(273/T),

F= N;OMIE, p= 7FE 5 (mg/cm), Vi AW U] &
ZIAA(m’), Az Aube WA (m?), Ac/Ats AW ) 7ks
T FdS7EE(mg/m/hr), T = A9 W F7]e
(K).

WEFPS%=(-3] 3% %/ &=5%] <100

+E%=[1-(bulk density/2.65)]><100

Eo| FEHEY 2
S|

BAEGS) ol3HEN PAPNS e B wen
T30tk pH (1:5 E4F: §), f715 8% Allison, 1965),
T4 (Kjeldahl method; Bremner, 1965), %13 2o]

2 K, Ca¥, Mg2+ (1 N NHg-acetate pH 7.0, AAS, atomic
absorption spectroscopy, Perkinelmer model 3300,
Norwalk, CT, USA). #+&QlAke] &> Lancaster ¥
(RDA, 2000)= ©]-8-3to] A8kt

EF W F7IE Aa EA S vt el etk
EoF 7AFAIE 5 goll 25 mLe] 2 M KCl ¥il 303 &<t
Z1%5t - Whatman No. 2% of#ste] JE& 247ho] 4
ol olgsisict. UREFH ZA(NH:-N)= Indophenol-
Blue H]A%(Searle, 1984) 0% =733tk HE 2 mLeol
EDTA €95 0.5 mL, Salicylate &5 2 mL, Hypochlorite
€41 mL, T7FF 7 mLe Y3 E3% § 37°C el 3034t
SHAIZl & UV/VIS Spectrophotometer (Optizen 3220
UV, Mecasy Co. Ldt, Korea)& ©|-§3t°] 667 nm2| 3+
oAl ZA3ksit) dAE] AA(NOs-N)i= brucine H(Wolf,
1944) 0= S43p3ick HEH 5 mLol| 30% NaCl 1 mL2}
5 mL H,SOs (4:1, H:SOxH0) S W &3st 3 10 w7¢
FYsIATE o2& brucine sulfanilic acid 0.25 mLE
L& 5 90C e 20 w3 A - Uit

3] A%lthg UV/VIS Spectrophotometers  ©]-8-5}]
410 nm?| gl Z3kAck

HE o

SAEA

FARAS Statistix FAZZIF(HA9)S o]g3te] A
AlskSiTh Akl atelEn|wsly] flate] 2AbE Abue
ANOVA HFS Foto]l 2Aklnk Fest A¥gko] Ix
0.05°] WlelA Folst At FHaF)AA4(LSD)=
ST

#ut % o

N.O LY HiEZF

NNEEEN] Y Algel ©E N,O sjEHe] Wals 42
sp7] S8 A7 N,O2| U wiEss AFEISItHFig. 1).
N,O2 4 wjE&2 593} 6ol zH2} shd &® F43] F
7¥he @2dol WAEIltE 69 o) F sk AES
ERTE 7 WO NO 94 wiEZe] 348 57 72
High AR A o]fe] AL JpEREH|E
2016 59 20l Al&E o A A N,O 4 &%
o] HA% T7h= 64 91 20161 5€ 26Y0l HAYEAITh
28] O f718 i) #7188 7127, EY
T 24, AR B4 ol wEt gEAA R Ak o s
F71E A7 F7 A AA(NHL N2 NOs N)= 7187
7H 2 F7F AQ¥ItkBrady and Weil, 2010). webA|
A AR B N,O U wiEe] w48 S/ 7
] ] f71ed 2] F7)8 k] o8t A’k 71ERE]
el EAska ASE Fr1E el ok Aow gkt
Table 2¢1 YRt vk} Fo] 7F5E] Ul NHy 9] g
4,638 mg/kgC % NOs o TSl 3.97 mg/kg B} d4
=T 7HEEEN] W] S NHL 2 el <8 N,O9 o

N

T
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Fig. 1. NoO emission flux from soils amended with
different rate of animal manure for 1 year.
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Fig. 3. Daily variation in soil water content and WEFPS for
1 year.
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Fig. 2. Daily air and soil temperatures (A) and precipitation (B) for 1 year.
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Fig. 4. Cumulative N;O emission from soils amended
with different rate of animal manure for 1 year.
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Fig. 5. Changes of NH," (A) and NO; (B) concentration
in soil amended with different rate of animal manure
during growing season of sweet potato.
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