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ABSTRACT

Nitrous oxide (N:O), a greenhouse gas, influences global warming 295 times more than carbon dioxide does. N
inputs applied to croplands including fertilizers and organic amendments are a major source of N>O emission.
However, studies on N;O-emanating organic amendments applied to croplands for improving soil fertility,
especially livestock manure, are limited. Therefore, this study was conducted to measure N>O emission from sweet
potato fields amended with livestock manure composts over a one-year period. Three types of compost, cattle
manure compost (CMC), swine manure compost (SMC), and poultry manure compost (PMC) were each added at
rates of 10 and 20 Mg per hectare, and then the same amount of synthetic fertilizer was added to all treatments.
N2O flux from fertilized soils was measured for one year, beginning in April 2018. The cumulative N>O flux from
NPK, NPK+CMC 10 Mg ha™, NPK+SMC 10 Mg ha™, and NPK+PMC 10 Mg ha' was 2.9, 5.5, 8.0, and 3.7 kg N;O-N
ha' vy, reslpectively. The cumulative N,O flux from NPK+CMC 20 Mg ha”, NPK+SMC 20 Mg ha™, and NPK+PMC
20 Mg ha” was 10.0, 14.7, and 5.8 kg NO-N ha"' y", respectively. Soil treated with SMC emitted the largest
quantities of NoO amongst the three composts. N>O emission factors from soils fertilized with CMC and SMC did
not differ significantly from one another on the other hand, the emission factor from PMC was the lowest. A
positive correlation was found between N>O emission and water-filled pore space, with N>O emission drastically
increasing at a WEPS >50%.
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k0. AR} (Gerard et al., 2003). ©]Z3t o]-&
Ak FIUE sshiRet 4712, 2
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= f71=0] &
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W7 A7 5o
—
J0f (HUSEEZHE A4 A2 80 x 25 cm2 AulslTh
WA ks Aufgk s2o|u, Al 717E Foll BEYF
512 grokth Al A EFe] slelA 5402 Table 13}

A= vz
=2 2006 IPCC A|z2-&
B2} Bo2 FE (IPCC, 2006). 2t ohjeh 7189
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2t} (Table 1).
[e]
AWS (Automatic Weather System)S %]

22 N 2|7+ R RHi 22
Al A2 sl E A2]519l O NPKe} ststi] = gl

71 9 A S4S Hsl Al = 9Ed 2 m o]
2-E (CMC: Cattle Manure Compost), =5 (SMC: Swine

-2
Foll dF=
A=)7] wj&olt} (Hiroko and Haruo, 2003).
SaupEol o oR AlgEle
], Bouwman 5 (1995} A X514 opilsbala: vjEwo]
oF 197} 7} R Eelo RuE] uhEr) Shck 5] /1%
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24vV

Manure Compost), A& (PMC: Poultry Manure Compost) 3
AHlEE #2@7el @ NPK+CMC (10 Mg ha'), @

H 7SR Ago] o2 EE W okt
NPK+SMC (10 Mg ha'), @ NPK+PMC (10 Mg ha™)], &5}
£, Al 2ul AlulEF A2l © NPK+CMC

o] thet obileba vl AT Auk 217h ok Rk 1
Epch oA 428
BF vhE ATHE B kR SR et opiskda v
Z&Fo] Alo|gke & 4= Ut} (Lee et al.,, 2003; Choi et al.,
2016). =9 A4+ A= 7RSS AR 9 ABAP, B
SEger Sol wle) b wjE S WolZrh (Chadwick
et al., 2000; Gerard et al., 2003). Wa}A] R X| oA Hi&EE
= =7t oMbekalA wiES HEs] AFEsh] Sl ¢ =
gufold HRA o AMEE 7SS o838 =W ¢
SolH Saet opiield: wiEY AL Waskch uep VIR RS =
A B AL A EoA] AREE JlEE Fu)E 22y (20 Mg ha"), 6 NPK+SMC (20 Mg ha™), @ NPK+PMC (20
2 X83F 1otah iR olA A7F HRAElRs o} ARHAA ) Mg ha)& % 77llo|ch. Algol ARSE 7155 Eulis 98,
Zoe 245y, Yt WE e vl Bastaa T AR AR VS 55% ofd FAlRR shl &
2sag|o)}, i GA, AEetolE 55 FARRE T 8 Al g
HIE o]-gstdlom, 75 A 9 ER|9 afehd A
Table 22} Zt} (Table 2).
Table 1. Chemical properties of the soil before sweet potato cultivation
Texture pH EC . O.M_] T-N_] T-C_] Av. p295 Ex. Cations (cmolc+ kg’l)
(15 H,0) (S m’) (gkg) (gkg) (gkg) (mg kg") K Ca Mg
Loam 72 0.59 18.3 23 24.1 236 0.5 8.9 5.8
Table 2. The contents and chemical properties of the livestock manure composts
Livestock manure Rates of manure content T_N,l T_C,l C/N ratio norganic N (mg kg-l)
(g kg (g kg) NH,' NOy
Cattle above 60% 14.6 775.1 53.1 476.2 45.3
Swine above 60% 24.0 724.4 30.2 4674.2 8.7
Poultry above 55% 20.1 558.3 27.8 195.5 65.3
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F = N;O Flux (zg m”~ h™)
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Pore Space)E Eq. 29} o] AMSI AL, o5 98l 83U =
(bulk density)S =43}t (Kim et al., 2017).

WFPS (%) = [_'__l]}\b‘?ﬂ'ak (%,V/V) / F= o "lg (%)] 100

(Eq. 2)
TE (%) = [1 - (BFYE / 2.65)] x 100
25 SHEA

EARMLS SPSS EA =2 T3 (IBM SPSS Statistics 25)
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Fig. 1. Changes in daily air temperature and precipitation of study site in 2018 and 2019.
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Fig. 2. Changes in daily soil moisture and WFPS of study site in 2018 and 2019.
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Table 3. Soil chemical properties of each of the different treatments after sweet potato cultivation with the
superscript letters indicating significant differences (p <0.05)

Treatments pH EC oM T-N T-C C/N  NHeN  NOs-N  Av. P,Os
(5 H0) @ m') (gkg') (gkg) (gkg) ratio (mgkg') (mgkg') (mg kg
NPK 72 0.4 17.8° L1* 11.1° 10® 22 6.6 278
NPK+Cattle(10 Mg ha™) 73 0.5 17.9° 1.0° 10.7* 1% 2.0 3.6 256
NPK-+Swine(10 Mg ha™) 7.1 0.4 19.0° 1.2° 12.6° 10 1.8 6.2 300
NPK-+Poultry(10 Mg ha) 73 0.5 183 1.2° 11.0° 9 1.9 35 297
NPK+Cattle(20 Mg ha™) 73 0.5 21.1° 1.2° 14.4° 12° 2.0 6.8 331
NPK-+Swine(20 Mg ha™) 73 0.4 24.8 1.5° 14.9° 1n* 2.0 5.7 383
NPK-+Poultry(20 Mg ha™) 74 0.4 20.0™ 1.3* 13.2° 10° 2.1 59 419
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Fig. 3. N2O emissions following application of fertilizer and each of the livestock manure composts to cropland in

2018 and 2019.

APAT A=}t AT} (Klemedtsson et al., 1988; Fric,
1993; Smith et al., 1998; Baral et al., 2017). 121} 7|& 4
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Fig. 4. Correlation of N2O emissions from each of the treatments with WFPS.
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Fig. 5. Cumulative total NoO emissions of each of the different treatments for a year period with the superscript
letters indicating significant differences (p <0.05).
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Table 4. Comparison of IPCC default values with N-O emission factor following application of each of the livestock

manure composts to cropland

2006 IPCC default

Livestock manure composts

Cattle Swine Poultry
kg NoO-N (kg N)'
N,O emission factor 0.01 0.024 0.025 0.007

atolofl ofsf A7 opitshaa viETo] thE A A A
T=o] o] Hkz Ft} (Baggs et al, 2003; Yao et al.,
2004). 3t Fig. 5ollA Hojgzo] aqtuls AulishA] obe
7120l mlu|gh o] ARt ZF A 2jte] opikelA ATt HES]
HjEE]Qlch

3.5 X2|7E olAtsEA HHEA|

At oA F wiEskE 27t
B o] AR opikebE e viEAlE Hlngt At 941,
=R AR Loz Zk7F 0.024, 0.025, 0.007 kg N;O-N (kg
N)y' it} (Table 4).
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