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ABSTRACT

Livestock manure compost (LMC) can be used as an alternative nitrogen source instead of chemical fertilizer
in order to reduce nitrous oxide (N,O) emission. To evaluate the effect of LMC on reducing N>O emission, we
cultivated red pepper by treating with no treatment (Con), chemical fertilizer (CF), and the powder (LMCPD)
and pellet type (LMCPE) of livestock manure compost for two years, and analyzed N,O emission and plant
growth. The N,O emissions were 5.6 and 5.5 kg N,O ha™ for the LMCPD and LMCPE treatments, respectively,
which were lower by 48% than that of the CF treatment, 11.6 kg N,O ha™'. The yields of red pepper fruits of
LMC treatments were 70.8 - 94.7% of that of CF treatment, but the yields were not significantly (p > 0.05)
different between CF and LMC treatments. The lower yields of LMC treatment were attributable to deficiency
of some other nutrients such as potassium (K) rather than nitrogen. Those results suggested that LMC can
contribute more positively to reducing N,O emission than to reducing red pepper yield.

Keywords: Chemical fertilizer, Crop growth, Greenhouse gas emission, Livestock manure

Emissions of nitrous oxide in soil after the first and second cultivations.

N,O emissions (kg ha™) Gwp' (kg COx-eq. ha)

Treatments

Ist year 2nd year Average Ist year 2nd year Average
Con™ 24¢ 1.0c 1.7¢ 743 ¢ 313 ¢ 528 ¢
CF 185a 46a 11.6a 5,735 a 1,440 a 3,588 a
LMCPD 72b 4.0 ab 5.6b 2,228 b 1,244 ab 1,736 b
LMCPE 8.8b 23b 55b 2,724 b 702 b 1,713 b

TGWP (Global Warming Potential) means an index that measures how much each greenhouse gas
affects global warming compared to carbon dioxide.

*Con, no fertilization; CF, application with inorganic fertilizers; LMCPD, application with the power
type of livestock manure compost; LMCPE, application with the pellet type of livestock manure
compost.

SMean values (n = 3), with different lowercase letters indicating significant difference at p = 0.05 by
Duncan’s multiple range test.

© The Korean Society of Soil Science and Fertilizer. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.
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Introduction

TR A vl SR 247 ol ofibekE A (N,0)+= Hl= AR M vkl 71l o & &°l2he
o] G @str) FAA o AFER AAd BRI ol A F S7H0] =8 Q10|11 (Park et al., 2012), 573 4]
B 97F4.3 - 5.8 Tg NS BIE5|aL 910 o] £2]= 2|4 AA| N,0 BlETF2] 23 - 31%0°]| 339t} (Syakila and
Kroeze, 2011). E3F1990 - 2005'd Alo]o] 3fat] 2 2 gH] o] ARgEF Z71o] whe} 7] % N,0 BiEeko] 17% 27}
STt (Flynn and Smith, 2010; Qin et al., 2012). OMISFE A= 2| GL.2148] 2|47} o AksherAof| H]5] 298H] 7]
ol iZe]l (Forster et al., 2007), AA| HiETo] AZoll = &6kl 272135 2 A gate]] 37| 7]ofgd 4= it wht
A &2 EGOIA N0 vlEZS A1A1717] 918F B el tigh A7t 8 7ot

Edl f7lEs FUE 749 N0 TS 5712 45 It (Chantigny et al., 2010). WA, opitedAT E
FolA v EE = 712elle B niEo] Tofol= Aitel vk-gat &4 BEgo] QIth (Venterea et al., 2015). 57574
of 771 Jot Aitetet e vl E a gt o |zt Aalo] S71sHA| =1, 71 At v of| fofsh=
o= |71t} (Granli and Bockman, 1994). E%F0] 37] Z A= G7 8124 0] ¢ yols} HEg-o
o] Fake T 11 Au A4kt b 9 opite} A A WEof| PakS A "ok EY @7 =4
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73 8919] G vhE=t} (Lin et al., 2017). TF, opASE A= A7FHFo0] IA b= 4971 8, o= 5)shH]
79| F5, EXo]§ FH, 713ed WE T of=] 88lo] Tolskr] whiZo|th (Scheer et al., 2008). 2] ZHe] ¢
o] oprtald A v ET Aol FFa & 4 7| dhwoll A7l WS Fofl 2 QIAke] visat opiteld A vl ¥is)
O PAIE &5l U= Zo] RSt} (Hyun et al., 2017). SEARF o 7E2] spufjof| A E]H] Fqfof| mhe op4ta}E 4-9]
21 ool ATt uiE WiE-S Harslal AR ARl BA] o

FE 574, S5 LESIA N,O WA A4S St Fsis 7S oA HlE S7 3 ARl TEN,0
ol tht A=let B7prf ol Fojzjok gitt. o]of 2 AtollM = 5t 54 Aol Tt 7 2 o] EHlE 2
< TS wioll 917k opibeba A vl E ] W52 melstr] ol A o] A elS AAIsHlTt. 11 A T B

o
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Materials and Methods

SAMEY ¥ MEEH 2 A5 F3H5k] Aol AE A A8-50] Aok Ea971ed Al AlxE
2} HFECF (35°56'23.6"N 126°59'26.9"E)S ZAECkO 2 Ao}t iz o] Eqke B et &on AE 5
-0 11.7%, AEX31.3%, Ral=57.0%2 AFSFEC|th B9 pH=7.10]191.0m F44 g3 0.24%0] Atk AHA|
SAEFO] 2FotA] /492 Table 19 UEIRIT SAEHl= =2t Al 9 BHe Y= sfo] £33 71541 &
H|o] 1, /4 (powder) @EI2t A4 (pellet) FEIZ Al5ollA] Fdste] Aol ARG O M, ZpARE SFeta] EAI
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rol



164 - Korean Journal of Soil Science and Fertilizer Vol. 55, No. 2, 2022

Table 21| LFEFHLE

Table 1. Physical and chemical properties of soil used in the experiment.

After cultivation

Parameter Before T

Con CF LMCPD LMCPE
Sand (%) 57.0
Silt (%) 31.3
Clay (%) 11.7
Soil texture Sandy loam
Porosity (%) 56.5 554 55.8 56.1 56.5
Bulk density (Mg m™) 1.15 1.18 1.17 1.16 1.15
pHis 7.1 6.8 6.1 6.4 6.4
EC (dSm™) 0.8 0.8 3.7 2.3 2.5
Organic matter (g kg™) 29.0 32.9 30.6 38.7 37.8
Total C (gkg™) 17.1 19.1 17.8 22.4 21.9
Total N (g kg™) 2.4 2.0 2.5 2.9 2.6
C/N ratio 7.9 8.7 7.0 7.8 7.9
Available P,Os (mg kg™) 302 236 256 402 333
Exchangeable K (cmol. kg 0.9 0.4 3.6 0.6 1.8
Exchangeable Ca (cmol. kg™) 8.5 12.6 9.8 13.2 12.0
Exchangeable Mg (cmol, kg™ 2.1 2.8 2.6 3.8 32

"Con, no fertilization; CF, application with inorganic fertilizers; LMCPD, application with the power type of livestock manure
compost; LMCPE, application with the pellet type of livestock manure compost.

Table 2. Nutrient content of livestock manure compost used in the experiment.

Compost type N (%) P,0s (%) K,0 (%) Mg (%) CaO (%)
Powder 0.9 0.8 34 - -
1st year
Pellet 1.3 1.1 4.5 - -
Powder 1.9 1.3 1.8 1.3 32
2nd year
Pellet 2.9 2.3 2.7 1.4 4.0

Al Ma2l7 o Riui2ta] 2 A0 27]=3 x4 mo]al, 3%ﬁ2§‘&ﬂﬂéﬂlﬂ%}ﬂa}%ﬂﬂﬂﬁmzﬁ
7Sz E Y AR A TS AASH Aol AR APNARE-S 315 (Capsicum annuum) & F5-2 < ZARY
o]aL, AR = o1F= 100 x 7|40 35 em FLOH, ZF A 30 *r% ApestATt. 19219} 73-9-20209 54 4
Uof| BF-=AAISFRAL, 202019 8214, 89 28, 9811 5 33]0f| 24 1155 sl 3iH. 219712 792021
| 59 40 BF-S A4S, 20219 79 294 R E 8€ 20471A] 157U 114 0 & 435]0f| AR 115 8519tk

T tels TeAES o 8Rt e A A= siGinh ARVt Eot A A, o B2 50 7VEAr
B8 AR Y 7w 2 AL s 7V E AU (FUE#365, http://weather.rda.go.kr) S AL
SHROH, Y5 s AR i 8505 A HiolHE ARSSISInt AR~ 1] Bal7]2-2-20.6°C=

A (22.5°C) R} ohA W9, 7302 1,011 mmE Y 71591 1,444 mm2] 70% 500t} (Fig. 1).
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Fig. 1. Changes in mean daily air temperature and precipitation during red pepper cultivation.

ML =8 ﬂa]—t— J139] QWA TEAH]ZF (RDA, 2010)Q1 11.2 kg P,0s 102 & 7]&0 2 %ja* LA A
25, N 2 K,0 B2 £ o|-8sted “‘ﬂ—ﬁracﬂ—_iﬂlﬁo} E’r 1P E UASE5E 6, %
%EO 6419% J17E1 84 180l o, 223pd e WAE2 49 6%, 27525226, 6924, 7H 260

(RDA, 2010)°] =51 @*-WJ 22 (19.0-11.2-14.9 kg 10a-1)§ PRI =
MR EJH]%EZ‘F QA 47 Aol ALESIAL, Fr TR EE 115 A 1Y Hof| AlB[SHITh

X‘i
rlo
2 ol
9
I
Hu

{

i}

M MX| L N,O 7hA ZHF]|  TFRFEOIN,0 E WHLS A, U4 HH S 285191 1 (Hutchin-
son and Livingston, 1993), = HZ0] 0.05 m* 2 A= 0.25 m, 2] 0.45 m2l o} T & AAl 2 A2FsIet. A=
FE A 22T 2HE Aol o] 2| A ©F 10 cm Zo| 2 AFso] Halo] Eztul EoF ~H o] 5] Aghe- £] 45}
Sk, Aeftate 3HkE0 = A2|5H3tE N,0 F4-2 230t 7|AIE A AelA nECD (micro-electron capture
detector)AE7 171 WWAE 7142 20tE 121 (7890B GC, Agilent, USA) &2 E4513ct A2 H HH= 718 F]

H] 2174 A9 EF9] 7112 N,0 i &= SRI5H| floliA Al Eqdol ZH e 13+ thaEd 4= Gl 3ol 3
AR T A NmE A5 SHlTt. A= 2F el F59 AFdol 1719 AHE A5t oH 15 FH 2 2 N,0
HiEES S5t A7 17 Ftolli= A <tell AlZA7E A2 93 oFdrt. A
N0 HlEZ& S74513 o, 718] (=254, 2letH] &) #|2] Sofli= opitebE A 1
o] 33| A BE AFSHALt 714 A B A5 = 274 9:005E 25 12:00 Atolo]] ”/\]0]-01 (Cosentino et al., 2012),
THAAHF N0, 4040 2 SFL 0™, ZEA A=A 5] AL, ol t7] F 7 A = ZlHo} Sck. T3t 27§
+ A GAE S T3k 7S AEAF Al ZE 2] A ] 2ot B2 HAE HERR] 25
(SDT-312, SUMMIT)&} 0|53 ESF $~E2AIA (PMS-714, LUTRON) S o|-&5}o] 24510t th7] $N,09] &
£ 7tA~a 7 nkE T30 (7890B, Agilent, USA) 2 H4519111, 7E7]+= nECDE -85t} (Table 3). 7}AT 20t
EJ2fn] EAof whet A7k NLO+= ofefl Eq. 19] et S AE Altsloich

F=pXhXAc/Atx273/T (Eq. 1)

P B9IAIZE G SSIARO] B N0 9, p 7HATE (mgm, py o = 1.96), b= 9] §0] (m),
Ac/ At AW U 7125 0] B 37145 (mgm” he'), 7 A 1 B2 (02 et
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Table 3. Operating condition of gas chromatography for the measurement of N,O.

Parameter Operating condition
GC Agilent 7890B
Detector nECD
Column 1/8" x 1.83 m, Hayesep Q columns
Carrier gas CHy4 5.0%/Ar
Calibration gas 0.3, 0.7, and 1.0 ppmv N,O in N,
Temperature Column 60°C

Detector 350°C
Loop 2mL
Retention time 8.3 min

EQUEM 9l 1 MAM Tyt 73 S xxbo) IS5 90do|| 128 48191, ZHE Al 2 AR]|2HY]
S T F BN RS AsHATE EOF 9712 018510 15 em Zo|2 7 A2l o] sAIelA] Aste] shtz Hol
EoFBA0 x5 Eof 1 A2 BAH (RDA, 2000)7F EJSlet BAH (RDA, 2010)0]] 510 43519
o AQFRE ERS 3 %2 mm A= AR F 7240 o851tk B2 HITAM o= A TS FASH, T
L njt R H By 2o) 51Tt (Gee and Bauder, 1986). E9F pH+= B} ZH740] HI-8-S 1:52 5] H&3H
% pH =47] (Orion3 star, Thermo Scientific, Singapore) & ©|-85to] S5ttt EY SEH2 pHE SAH 5 HE
Z0]E 0] 85} 72 T A7|HEE (EC) 47] (PW 9509/20, Philips, GT Britain) & ©]-85}0] ECE &45131,
of
3 <

O

.
55 Joto] LolEl 7150 7 st ERG71E2 Tyurin, EFO] 58 214t SRS Lancaster'H,

Fol2-2 1 M NH,OAC (pH 7.0) &89l © 2 &5} frdgSet=nt 2434 A| (ICP-OES, Integra
Dual, GBC, Australia)= 7515 2™, T-N¥ T-C= Q4247 (Vario max cube, Elementar, Germany) = =45}
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=
B
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SAHAEM da SFHE 150 it oprtebd A viEsdol el ZF At Ate] o] o)Al fol & vl st
7] ¢Joted R =2 158 (R 1368 4.0.0 <The R Foundation, Vienna, Austria>)=r ©]-8-51] FAEA I3t A 2] 71 =
olef thet o)A d-2 5%2] o)==l Duncan®] th5-7374 (Duncan’s multiple range test)S ©|-8-6}10] EA415}3] Tt

-

Results and Discussion

AlH] B3ROl ME EY S49| Wt 1S Aot B wha o2 Al A3t vl alste] A ST 7
&S Kt (Table 4). A EoFo] ghA g5 17.1 gkg'o]9loH, 11 Afal o1 18.0 - 19.0 gkg' 02 F7 s}



Crop Growth and Nitrous Emission in Red Pepper Soils: Effects of Chemical Fertilizer and Livestock Manure Compost Treatments = 167

AL, 218 Al o] 17.8 - 22.4 g kg O] HI= Z7FobAct. FA] 2l Hl st 2 A 2] oA Bk vHA gefo] 5
7Vohe 7ke Bl ol 2= Al whE 2P 2 2ok A 2] 55 8= T Oh and Ki
(2013)°] AN T 71 Hl =5 AH[oHA] 2Hzte TRE QQlE0l ofs) ES f7 = ool 57 4 e o
Tl F7 14 H| =2 7158 EHE A2t wolli= 2132t Al $ofl 71 g 3P} S=SisHA| el afetH]| =
2] 7te]| 15} LMCPDOIA] 25.8%, LMCPECIA] 23.0% 2222 (p < 0.05) 57103 7155 EH]| A=2]412]
735 HE Sa iRt o2 7 1= 3 AT oA B S-S5k LR Tl mhekElch EqFe] HA o
= 1AXF Aul7ER] 2 2] 245 502 Q1 2ol 7t AT, 2182 Aol A] A =]7tol] 21491 HSLE K It (Table 4). 2
W Afuf] & Eqke] A bk A Blwste] T2 (Con)old Rl AL, CF Ag] o= 2 Hapr /I3
c}. HhH o] 7[R E] 0] A 2] Lol A= Aful e vl wsled 2ol A S FsE AL, Ajel 3} B] wSte] LMCPDOA]
21%, LMCPE®IIA| 8% 57151312 ™, CF A 2|72} H|wste] LMCPDOIIA 16%, LMCPECIIA] 4% 57 5H3tt. 715
= EH]Y] A f71E ol F oA AlE= A ¥HYsEl A (Yun et al., 2007), 3t Eoll=#] o2 f7lEo] X

FobAL vl oJo) 5ok Baet PAv} R o] v Adtely HeE,

=2

Table 4. Concentration of total C and N in soil before the cultivation and after the first and second cultivations.

Total C (g kg™) Total N (g kg™)
Treatments
Before Ist year 2nd year Before Ist year 2nd year
Con' 185a’ 19.1b 23a 20¢
CF 19.0a 17.8b 23a 25b
17.1 2.4

LMCPD 18.0a 224a 22a 29a
LMCPE 189a 219a 23a 2.6b

TCon, no fertilization; CF, application with inorganic fertilizers; LMCPD, application with the power type of livestock manure
compost; LMCPE, application with the pellet type of livestock manure compost.

TMean values (n = 3), with different lowercase letters indicating significant difference at p = 0.05 by Duncan’s multiple range
test.

EF b2 15 A 3 vl = A 2]of| we) QIAPE & thE 7 ko] IRkE B It} (Table 1). ESF pH= 2FoHH| &
Aol 6.1= 71 A RolRal, 7153 EH] AeftelME 6.4= FA 2T (6.8)HTH Il EFO A
(EC, 71 =)= AuiA (0.8 dSm™) B FA42] (0.8 dS m™) 2} H|walo] 3FsH|m A7) (3.7 dS m™)F 7F=5
EH] A2 (2.3 - 2.5 dS m™) B F7I6ISI B RaQM4ke] Z-e- FA2f ol vlsf sfetH] 5 A 2] oA = #st
7h Ao, 7SR EH] A2 TtollA 1.4 - 178 S7H= AT o] EHIAE o] 2 Ffoll B2 nAEo] A6k
SHAA 2851 QMRS ] 71851 A1 4= QI A o 2 ThhEth (Sharma et al., 2013). EG U -77]& T2] 74
- FAEA (32,9 gkg ™) tHH] CF A2 tol|A] A% 248 ER1g 4= 913121+ (30.6 g kg''), LMCPD @ LMCPE®]|
A=7¥7138.7,37.8 gkg & Hof thA F71El= RS Btk EY W A7 Aot Rl Edtge] A 7S =

=
Ze] o|Q]of| i of 2] FF-o] A7 FEol 2k o] Q7] mizel f71E gt A7 1A E =5 SV HA7 = 8810]
AT} (Chun et al., 2021). o1& ¥tdsto] Al & 7H5-2EH] A 2] oA wed ol (Ca, Mg)?rgol 217} 13.2,
3.8 cmol. kg 2 LFERY A A Bk vl wate] 242} 60, 80% 27151t (Table 1).
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H=E AJH[ste] 2 59t 15 AR B =214 A2 FA =] (Con)9F E]LO}@] oA} Riept
Th(Table 5). 214 2 e}7-0] 2= Al 45 EF 20824 Uie=1.11 - 118 Mg m™ O] RIS, A[7] 9 A=
Q1 Hiok= QIlth ot E=-85 A A 2] 2= Al 09-55.4 - 57.9%= Al7] B 1%34 oA} Rst
et

2o

Table 5. Changes of bulk density and porosity in soil before the cultivation and after the first and second cultivations.

Bulk density (Mg m™) Porosity (%)
Treatments
Before Ist year 2nd year Before Ist year 2nd year
Con' 1.17a" 1.18a 55.9a 554a
CF I.11a 1.17a 579a 55.8a
1.15 56.5

LMCPD 1.16 a 1.16a 56.2a 56.1a
LMCPE 1.13a I.15a 574a 56.5a

TCon, no fertilization; CF, application with inorganic fertilizers; LMCPD, application with the power type of livestock manure
compost; LMCPE, application with the pellet type of livestock manure compost.

TMean values (n = 3), with different lowercase letters indicating significant difference at p = 0.05 by Duncan’s multiple range
test.

Albl ZR0I T2 TE MK U AN B HES AHIS Ao 150] Aol %S FAelT
(Con)2} v L5te] AEIoL T, BahH| 2 Hel 7 (CF)el Hlmslel £.9122) ol ggiet (Table 6). E3l 75
] 34 (LMCPD)9} 75 EJH] QA (LMCPE) Afelol] §-212191 o= GIS1AIg, LMCPD e} 7] 13 LMCPE
Aol A T Ao] S A BT, 1A} 305 o] SERRS S5l (CF) A 1ot 71 s wH] Aeit

Table 6. Growth characteristics of red pepper plants at 30 and 60 days after transplanting.

30 DAT' 60 DAT
Treatments  Plant height Stem diameter No. of stem Plant height Stem diameter No. of stem Fruit yield
(cm) (mm) (No. plant™) (cm) (mm) (No. plant™) (kg 10a™)
Ist year
Con’ 58.0 ¢ 6.8¢ 10.2b 102.8 b 12.7a 54.1c¢ 1,023 b
CF 67.0a 8.la 14.6 a 109.5a 13.8a 64.4 ab 1,814 a
LMCPD 64.8 ab 7.7 ab 148 a 108.0 ab 139a 63.8 ab 1,548 a
LMCPE 63.6b 72b 142 a 107.1 ab 13.7a 66.8 a 1,600 a
2nd year
Con 384c¢ 48¢c 37b 75.1¢ 129b 38.7¢ 1,022 b
CF 47.8b 65a 62a 939a 163 a 619a 2,392 a
LMCPD 49.7 a 6.8a 62a 909 b 162a 58.4 ab 2271 a
LMCPE 419¢ 55b 40b 84.9¢ 15.1a 54.1b 1,851 a

"DAT, days after transplanting.

*Con, no fertilization; CF, application with inorganic fertilizers; LMCPD, application with the power type of livestock manure
compost; LMCPE, application with the pellet type of livestock manure compost.

YMean values (n = 3), with different lowercase letters indicating significant difference at p = 0.05 by Duncan’s multiple range
test.
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Aole] g2 el 2o 7} g1 A1, CF #2]tol] BIsH LMCPD A2 7ol A 17.2% WSkl LMCPE A2 TLollA 13.4%
LIokth. 2RO A e -0 Q1 2to = G19AAIEE, CF A 2]l v]al] LMCPD A 2]-ellA] 5.3% @%al, LMCPE 2]
TollA 29.2% Itk 71 8| 0] 749 =7 ol = QISH (Yun etal., 2007), A7 20 35 B} 2fet
H| 5 B o} Wol 2 4= a7} ohas WIARE 7158 B8]0 Fel wet 70.8 - 94.7% =0 & Sfotu| a5 oA
& e-& HolFdch

ALEA| A SRS Al AAPEE o2 ARS BN, A= B8-S RHYokA = otk 13} Aol A A=t
(21.6 gkg)oll ISl H]= A2+ (24.2 - 27.9 g kg )llA] A TRk SV, sfsh| s Aelet dd o] 715
+ E]H] (LMCPD) A2 Ate]e]l 5212421 po]7} G110 ™ (Table 7), 15 425 ket A2|okA| = QAottt. E3t2

ZF Aol A FolAl Afols AR Vel 712 =Wl (LMCPE) #2]7-9] 2h& E4 ool sfen|= A
Bl E AL, 15 e Hiolet Hitl o Aok KAl whebA 22 ool Ha o]elo thE A 4= 43

Table 7. Concentrations of total C and N in plants after the first and second cultivations.

Total C (g kg™) Total N (g kg™)
Treatments
Ist year 2nd year 1st year 2nd year
Con' 415a" 415a 216¢ 20.6a
CF 422 a 413 a 279 a 219a
LMCPD 404 a 413 a 262a 219a
LMCPE 410 a 406 a 242b 223a

TCon, no fertilization; CF, application with inorganic fertilizers; LMCPD, application with the power type of livestock manure
compost; LMCPE, application with the pellet type of livestock manure compost.

TMean values (n = 3), with different lowercase letters indicating significant difference at p = 0.05 by Duncan’s multiple range
test.

7152 B9 A AREA o = EQF Esfeldo] sfehh| & A tof Hls /HA =AY vl S B leE 11
U W K9] 739 ssH] & A 2]+ (3.6 emol. kg™ )oll B3 LMCPD (0.6 cmol, kg™)2FLMCPE #|2] (1.8 cmol.
kg ")olA WAL (Table 1), o= 54 = F50) 2Jgt B BAV siagohd 15 S S7H1E 4= &
210 &2 TohETh B3 EY Qe o 79 2haE sl 484 e & 4 AT 2 Al shetH| = A2

7ol Blsl] 7152 =H] A2 7o) EY HEert k] 2ol 7isE HHlelk o] AR wshe fIital ek

AN
)
B
il
o|N
N
>
N
B
>,

ZAito]t} (Venterea et
al., 2015). 12} Al 7] 7H 5t opatsbd 4 O] 34 v E T2 Con, CF, LMCPD, LMCPE A 2]l 4] Z¥2}32.8,296.9,
118.4, 147.7 mg m>% 1L (Fig. 3), LMCPD2} LMCPE #| 2|72l 4] opAlsh A HhAieFo| CFETE ZH2} 40%2} 50%
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T & Sl Teh A} A7 |3 53t opikebE 4 0] 1A Hl &2 Con, CF, LMCPD, LMCPE A 2]+of| A 22}
15.4, 79.4, 68.1, 38.1 mg m2°]211, LMCPD2} LMCPE 2] Lof| 4] obalshd A dhAleke. CFRTE 282} 86%2)
48% T 0= AR 715 ElH] O] Sl (R T ) Yk ARk sigl o, sfehh| s At Hls of
Al viEFo] A Asielet. 12F 9 22} Afjaf F<toll bbb WiEee] Bt gk Con, CF, LMCPD,
LMCPE Az]7ollA 2}t 1.7, 11.6, 5.6, 5.5 kg ha'0] 1L, AF235KAE (GWP)E e -9 712} 528,
3,588, 1,736, 1,713 kg CO,-eq ha' 0]t} (Table ).
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Fig. 2. Changes in average daily nitrous oxide emissions during red pepper cultivation. The arrows indicate the appli-
cation of the inorganic or organic fertilizers.
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Fig. 3. Cumulative emissions of nitrous oxide during red pepper cultivation.

Table 8. Emissions of nitrous oxide in soil after the first and second cultivations.

N,O emissions (kg ha™) GWPT (kg COx-eq. ha)
Treatments
Ist year 2nd year Average Ist year 2nd year Average
Con' 24 1.0c 1.7¢ 743 ¢ 313 ¢ 528 ¢
CF 185a 4.6a 11.6a 5,735a 1,440 a 3,588 a
LMCPD 72b 4.0 ab 56b 2,228b 1,244 ab 1,736 b
LMCPE 8.8b 23b 55b 2,724 b 702 b 1,713 b

TGWP (Global Warming Potential) means an index that measures how much each greenhouse gas affects global warming
compared to carbon dioxide.

*Con, no fertilization; CF, application with inorganic fertilizers; LMCPD, application with the power type of livestock manure
compost; LMCPE, application with the pellet type of livestock manure compost.

YMean values (n = 3), with different lowercase letters indicating significant difference at p = 0.05 by Duncan’s multiple range

test.
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Fig. 4. Correlations between N,O emissions and soil temperature and water content in red pepper field in 2020.
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Fig. 5. Correlations between N,O emissions and soil temperature and water content in red pepper field in 2021.
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