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ABSTRACT

Composted animal manure added for improving soil quality and enhancing crop productivity can lead to
greenhouse gas emissions such as nitrous oxide (N,O) by processes of nitrification and denitrification. In
addition, the amount of N,O emission from composted manure amended soils can vary greatly with
composted manure type or different soil type. Therefore, the influence of cattle composted manure on N,O
emissions was evaluated during growth of sweet potato (lpomoea batatas). The treatments included control,
conventional fertilization (CF), and CF + cattle composted manure (CCM) 10 Mg ha' were applied in the
spring. N,O emissions were significantly affected by composted manure and chemical fertilizer and the CCM
had greater N,O emissions compared with other treatments. The majority of N,O emissions occurred shortly
after composted manure and chemical fertilizer application compared with the rest of the growing seasons for
all treatments. Also, N,O flux was associated with water-filled pore space (WFPS) at all treatments. On
average of N,O emission accumulation, the CCM was 1.5 times greater than control treatment while there was
no difference between CF and control.
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Introduction

I S71= QlRt A2 detel AR ds) 7 p A IR S Eeke] PhAl= HHEre of )7 gl i ARk
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Materials and Methods

SAMEY & EH|o] &4 2 AFE 55 ol B B TR 22]ofl AAfok= FAtdioha R4
HHE9F (35°30'07.6'"N 128°43'16.0"E)%—"3— |EQRS 2 Aot thdr] o] ERS 8250 &ol= EYFolel o
pH+=6.40]%10H & A4 1R 1.05 g kg o] STk ZPARHBAIESS E EH]9] 51514 E/4J-2 Table 1, 201 HERATE

Table 1. Chemical properties of the soil before the test.

pH oM TN Av. P,O; K Ca Mg
(1:5) (gkg™") (gkg™") [€117:3 75 T— Ex. Cations (cmol kg™) ~------------—-
6.4 15.6 1.05 142 0.42 5.76 1.25

Table 2. Chemical properties of the composted manure.

Composted manure type T-N (gkg™) T-C (gkg™) C/N ratio
Cattle 7.90 309 39.2
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AE=ZRE 2 xjuf2te] ZF A2l7e] 3715 2.5 x 4 m (10 m) 2 FH (Randomized complete block design),

4 HEESHGl 0w -8 2Ee]| A} A £S5 AX]sHTh
Aol AR Al 2= WU oER7t A58} (Ipomoea batatas) = A2 A 2= o= 275 em x ZL7|A0] 20 cm
20,2016\ 6€ 4ol BF-2 4] 5FAAL, 201613 9E 29U o]l 2ottt EFa2 T Ak e 2 of

EH] ¥ 3HEHH|IE A8 =M= 952 AREsIglon, BH] 9 sl s AR 1t EEAIH]R (RDA,
2010)°] <5109 -2 10 Mg ha' & 3|2+ 8 4 (N), 84921H] (P,05), FAFEEE] (K,0)E 55-63-156 kg ha' 2
= A $==2 At G A 250 A8 o, BFetH| s 1At YA 5 7Y Sof] AlH[SIGITE

M AX| LU N,O 7FA zHFEPH  static H B2 ARE- (Conen and Smith, 1998)5131 C. ™, 4w H
0.05 m*& ZF AT 2ot F5210] 0.05 mZo]) 2 FAAHA Ax|skat A§ A ¥ ESFO N,O Hjo]AEK]
7] 915l EH] A 2] A ZF REEAS i G 4 Qi 3ol W AR § 7EAE skt e 2 el 55
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2A2}2] oA ST

A ] § 25 P71 E 71 - uiE 13] 7FA 0 2 N0 HiERS 755190 m, o[HIE (EH] A8, gshH|E
Aa], AE7) Toll= F 230 A B2 2F stk 7k A& AF] (Consentino et al., 2013)= Q74 9:005E] 25
12:00 Afole]l 610 H, 7kA 2HF A7 0, 4050 2 5190 ™ (Chadwick et al., 2014) 7k 23] A|2H7, Sof| 7]
T 7t AQFISIATE 7EA A= A Al 2 A2 e] FH U 25 9 portable B TEAIAE o-85to] EY
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N,O HHE2ZF 7|4 L water-filled pore space (WFPS)

F= ox (V/IA) x (e / At) x (273/T) (Eq. 1)

FEN.0 M5, o 728 (mg o), VA= 4] U B7117 (), A 090 MYt (nd), Ao/ At 20 v
PRI O] B B (g hi), T2 0] BT (K),

WEPS % = (F-1-5 &% / 5=8%)] * 100

3=E % = [1- (bulk density / 2.65)] x 100

sorol BfSi S48 BA AR olsfob RAIL chaa 2L w0 2 Sralelsich pH (115 B
=), 77 &= (Walkley and Black method; Allison, 1965), &4~ &% (Kjeldahl method; Bremner, 1965), 2|2+
Al 9Fole K, Ca®", Mg*" (1 N NH,-acetate pH 7.0, AAS, atomic absorption spectroscopy, Perkin elmer model
3300, Norwalk, CT, USA). -F-&214H] eFF2 Lancaster§ (RDA, 2000)< ©]-&5to] 4ot
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el A4 (NH,-N)+= Indophenol-Blue H]2HH (Searle, 1984).0.2 =A515tt. H&2 2 mLof EDTA -84
0.5 mL, Salicylate -8°8-2-2 mL, Hypochlorite 81 1 mL, 377 mL-& Y1l S35 $ 37°Cof| 3027+ SR A
% UV/VIS Spectrophotometer (Optizen 3220UV, Mecasy Co. Ldt, Korea)E ©|-8-51] 667 nm 2] ool 4 =45}
ok A A4 (NOs-N)= brucine B (Wolf, 1944) 02 =451} 2E9H 5 mLe] 30% NaCl 1 mL2}5 mL
H,S04(4:1 H,SO4:H,0)= ¥l 23915 9 1027 =13ttt t}3-© 2 brucinesulfanilic acid 0.25 mLE ¥ S39SH
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ol A SA5H3ick

Y rulo

lﬂl

SARN FAEHLSAS BAZE I (WA 9.2y o]-§ato] HAISHATH (SAS institute, 2006). A=]|7+e] 2F
o H57] st ZARE AFEE ANOVA A58 E510] 245 F-test 23} o] P<0.052] el 2

et 7ol 2aw-o2k 1478 (LSDy& AAISHAH:

Results and Discussion
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Fig. 1. Daily mean air temperature and precipitation. The bar graph represents the precipitation during the experimental
period.

2FE A 5 ESF W 59 (Fig. 2)25.6~33%2 Hat 16%3.9™, WFPS 2] H91719.6~53.2% =2 B+t 23% ATt
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Soil moisture content and WFPS (%)
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Fig. 2. Daily variation in soil water content and WFPS.

EQ¥ LY R HA 3 ATLIOLEN HEH AR FAEGS] EGHINH,-N ZNOs-N+=10 2 0.4 mgkg!
ATk NH,-N©| -9 EM] 9 stehu] g 22| §25.7~27.7 mg kg 7FA] 3-2J6HAl 571 (p < 0.01) sttfrt 74 o] % 2t
253121 (Fig. 3), NOs-N ©] 7% =] 9l 3}ete| 5 2]2] §3.2-3.4 mg kg ' 7FA] -F-2lskAl 57 (p < 0.01)SHF7}
8 o] % A5t (Fig. 4). NH, N 3 NO5-N 257 A2t -fo)2k= Lrehr] eigleh
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Fig. 3. Variation in soil NH;"-N contents during the experimental period.
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Fig. 4. Variation in soil NOs™-N contents during the experimental period.
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N0 LY HiESF 3loHH|E 9 EH] Aol EG U nld[E 49 fFds S7HA 2 2 N,OE HIEsH]|
ettt A= A7 17 5 N.0 A HiE T2 20l A 5 Aolofl 7F8 B8kt At o = A }% Zdolqlet. 7t
g 7ol 9 N,0 HiE=e] M= FA2]H 2.4~57.7 g ha'!, NPK 7.1~80.1 g ha, NPK + 9510 Mg ha'
11.1~134.6 gha' Q.01, A1 BFN,0 HIEZS 212} 20.4,23.0, 34.1 g ha” day & NPK + 510 Mg ha™ 4|2
>NPK A 2|7> 7424 =0 & =30t (Fig. 5).HebA 2 A2 7 sfotH] 5 9 B8] 9] Z2]=N,02] 'dAz] 7}
&2 FFE PIRE ERISHI. o] At ATl mhEH 3letH| s A7 & 7Uof|A 42 Fof tIRESIN,07H &
HT}al 3ot (Chadwick et al., 2000; Chantigny et al., 2010; Rochette et al., 2008). & A2} HA] EJH]| 22| L 5}
o] A7) & 217 6%, 109 ol N,O '] a5 SISkl
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Fig. 5. Nitrous oxide fluxes monitored between 18 May 2016 and September 2016. Dashed line indicates the
composted manure application and solid line indicates the chemical fertilization.

UHH 0 2 EEL N,0 Ml 910 S0 842 Teis|o] 53] > 60 WEPS 2 ] 713 2 ekS o)t
B E]o] 9k} (Baral et al., 2016; Bateman and Baggs, 2005; Davidson, 1993; Dobbie et al., 1999; Line and Doran,
1984; Metay et al., 2007; Ruser et al., 2006). & 23} A v]7 2 EH] 28] T 59 24U, 62 4Y, 62 8L
20.1 mm, 10.1 mm, 23.9 mm] 7395 (Fig. 1> EF 55 (20~22%) E WFPS (40~45%)2] 57} &2 n1H e
™ (Fig. 2), o]ofl wh2} vl = 9l EH] 22| e} o] %0 E=E % WFPS 717 HoiA B2 O N0 HlEel 2 ¥
1] %8 Zolgt mekec) 519t 22 AL AT (Bara et al., 2017)°] 251 28 73-9-2k8 EF U A4 FF Ao
= QIS N,O HAof = vl o= QAL B8] A2/t B 2ot HoEN,0 BT o] 234 or g

ZIokal otk wheba] 2 A EellA] Hojzl= 249 EH] 2 SfohH] s 2] 109 $2] 7952 N0 HijE WA
of| & k2 v R Fgt 2 0 & HoJZIT (Bara et al., 2017).
TSI g’ At o], EYF U NO;-N2| 5= N,0 HE=el 2 G nIxIttal 24 St (Alvarezet al.,

2012; Baral et al., 2017; Cosentino et al., 2013). 2 3+ 23} 8 Lo N,O HH%%] Z71Et oY o] thA ZAAES
Ha 2RIGIA=T, o= 8o NO;y-NO| 57} 2| 12 Fobglth7T ohA] 9 Aol Hasok= 733kt YAstiTt (Fig. 4).

N,O HiE FH2F Auf7]7HF NPK + 9210 Mg ha'!, 3F5HH| &, 4272 N,O HiE F&e2 212139, 2.8,
2.7kgha' 127 day' 2 NPK + 510 Mg ha™' A 2]77} oF2 A 2] et ] wstoe o -f-2)2e UeRl ATt (Fig. 6).
SERet 2FetH]| = A 2ftet FA 2o A 9 N,O F2 -2 F-2lRt Alo| & Hol 2] 9kttt (Fig. 6).
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Fig. 6. Cumulative N,O emission during experimental period.
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