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Abstract organic fertilizer nitrogen input. Greenhouse gases and

ammonia were collected during the cultivation period.

Hibeirendermgiesidue]gencratedibyjrendenmidispasaian Rendering residue increased both the yield and growth of

eco-friendly livestock carcass disposal method, is a useful S . .
peppers and was effective in improving nutrients such as

agricultural resource. Methods for recycling this are being pH and OM of the soil after harvest. However, compared

ackively 'researched, and t_hls stu‘dy 1nvest1ga.ted thehimpach to inorganic fertilizer treatment, it increased emissions of
of applying rendered residue directly to soil on crop pro-

& ] ) ) nitrous oxide and methane as well as ammonia. It is judged
ductivity and the agricultural environment. The chemical

: ) . . that the direct agricultural use of rendering residue is diffi-
properties of the rendering residue were examined. The

pH, OM, T-N, T-P, CaO, K,0, and MgO content values
were 5.47%, 59.8%, 9.22%, 2.96%, 2.16%, 0.51% and
0.10%, respectively. Treatment conditions were divided

cult, and a utilization method is needed.

Key words: Ammonia, Greenhouse gas, Organic resource,

. . . . ) . Pepper, Rendered residue
into control, inorganic fertilizer, and rendering residue,

and rendering residue corresponding to 50, 100, and 200%
nitrogen content was applied based on the amount of in-
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71538k Qe 7S o] wlRe] SrkekaL jlom,
) NIE7E solu ksl 7159 7 Sk Sl
[1]. 78] 7ol 133 sA3(S0oP)el wet 7154
o] WSk FA} ol9]o] FUT FFE 712 FH FA
o] 71 BEF AARAIAC 817 wiiee] FAkE= 715 o
o] HrfstAl LA UTH2]. =ullelA AAEES vilEAE
FAsto] A e)7t 7hs ek visHe ARt olod, i
A FErE A Y 7 B 2 Adk o, oA 5
wAZE SR QIEH3-5]. 7FEAR] A2 S OIE (Off-
ice International des Epizooties)°llX= #T® Aol
e, 27F 50 TEEAR A viwste] 7 a8
ojaL g Aegoletar Harstgithe]. ALY A2
< 7EARIE 11, dstelA dAelehs o HaA 1|
A bR 3 AAAR edEd frEol slvkes 3
o] Sitth. MUY AP or 7IEARIE Aelehd 4 4l
o] AAE I Az 1Y FHREo] st dYY e
< A gheo] Fom, theket FUIARe] E3tE ] Q7]
el Bl HRIEAR, sPiEee] AEE Ao En &g
7EI7F AL RaE QIR 7] 7S o] men
Aoz gt 7159 7By, A% Ao R ik 7=
& EAA, AU YA 5o AgE FaliA Als Y
59 d8% Aggo] 7Fssirtar A EGem[8], AHE 1
g ARE 3 ARE ARSI o, FAEHEC uE
Ao Al &, Fi, A 59 2984 FYEEs @
W AR QF Fu o] wht Al R G857 o
A ok AlREA ghgo] ol WU RES A
ox &gar] flsto] s AA 9 nle] eakE Aehks o
& A7Eo] AAH I ITHo-11]. T, WY AFES

vz moel 4SS A9l A8 Ay U BN ¥
Aol gk Mok A2l 0 $Yo] Aekslv, AY A
22 0k2 0|2 4ol Fsdtel AN ANE B 5 9
& Qo it o] ¥ A7t A AP o
W ALY 1Y AFEE A} A A, el v
A= Eohoh EFSIY B ATR i) v 9B

Table 1. Chemical properties of the experimental raw soil

sfolaly] lste] A7E sk
R

SAl M=

2 Aol ARG Eoke AR 1Al Alde] 914
g et BEEERAelA AFElon, SAEYY
31514 54 Table 10114 W= vk} 2t FAE%S] pH
£ 5472 AMJEJeIon, ECE 0.17 dS/m= 2AFES)
ok OM, T-N ¥ Av. P,Os> 217} 24.3 g/kg, 1.26 g/kg
gl 55.0 mg/kg 0= FARESITE ARG we gl 2E
Z2 8.96 cmol./kgoloH, wE Ca, K ¥ Mg o3
2234, 0.56 4 0.80 cmol./kgO.% FAFE Gl

Aol AR WHH ARES FF dagle] WP
o] ity ZoE Wiy AEAelA Fawket A= 2t
Feo e, AAE 12 A ¥ 4 B FEe 2
she S Bl AAET] wite]l Rgge] 2.30% Woko.
™, pH, OM, T-N % T-P+= 27} 5.64%, 59.8%, 9.22% *
2.96% % ZAFE St Table 2).

RHHH Al X2 =2

WEFE 7EAHA ARE Algo] Amel vAle adE
gelaly] Yato] it AEE 132 AFslgon, ey
& HZTH(CN), 7714 vl= A274IF), #9E ia A=
TR)E Yolth 7714 nj5e] A4 521083 229 0
ARG Aol Fato] Tl HERl 112 AlH|ERS AIMIEIGIY,
Wy AR 771 v5e] da FYURE 7R 50%
(11.25 kg-N/10a), 100% (22.5 kg-N/10a) 2 200% (45.0
kg-N/10a)8] AAgHgel sjdsh= Avld = T8t
Sk AR et freealollM Z13esl o, Wag-
ner pot (1/5000a)° 2 mm & ©]&3ste] FASIAIZ] EF
= FSlato] sl ehdgleju A el gl 3ukRo® 4
=] ik A 7|7k 20221 52 18Y 0] o]t 7€ 20
7 953 AastAaL A7 13t 52t 23] FEH6E 15, 7€

202)35ie. A7 F 23000 B WA BE A2l
Fa oo B2 Fakc

pH EC OM T-N Av. P,Os Ex. cation (cmol./kg)
(1:5) (dS/m) - - (g/kg) - - (mg/kg) K Ca Mg CEC
547+0.01  0.1740.01  24.3+129  1.26+0.04 55.0+1.19 0.56+0.03  2.34+0.11  0.80+0.04  8.96+0.23
Table 2. Chemical properties of rendering residues
W.C pH OM T-N T-P K0 CaO MgO
(%) (1:10) e (%) = - - o mmme e
2.30+0.05 5.64+0.02 59.8+0.24 9.22+0.18 2.96+0.15 0.51+0.01 2.16+0.03 0.10+0.01

"ND; Not Detected
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S EoF 9 AEA FAR e Fato
9] sjekA] EAS TASISITE Bk
pHS EC= B} &5 1:5 Hl&E FIEAX § pH meter
4 EC meter (S230, Mettler Toledo, Zurich, Switzerland)
S ARl EAEloH, 712 TyurinflE o8-8t 574
3k3TE T-N 4 Av. P,Osi= 217t Kjeldahl¥] 2 Lancaster
H(Ubi-490, Microdigital, Korea)< ©]&3t9] Z43I3ich
284 kol & IN-NHOAc £907 HE F oy}l
ICP (ICPE-9000, Shimadzu, Kyoto, Japan)E AH&-3to] &
A5kt

Wy AFES HH|9 olgdr] 54 HAHS E
259t pHy HH® A5 55 1:10 HEE FJEA]
pH meter (5230, Mettler Toledo, Zurich, Switzerland)
o] g3to] FABIGITE S 7MY S o83t S
gatslon, f7laS 3lghe ol&ato] A8t 7714
T AR H,S0,-HCIO,) 3llE 53l dA2laial
om, T-N % T-P&= 7M7) Kjeldahl, VanadateR(Ubi-490,
Microdigital, Korea) ©.Z #413}%131 KO, CaO 4 MgO

ICP (ICPE-9000, Shimadzu, Kyoto, Japan)E ©]-&-3f]

-
R .
B

Do 3 Ho

2471A & ¢dBL|of ZE

A717E Bt 2A7FAE A AW (Static chamber
method) & ©]-&3}th FAAHE= 15 ecm (Q) x 40 cm
(H)e] 95% ot S ARE-8lo] Wagner potell EU<]
5 cm o2 AAsIgiek A7)t st 247k 3 way
stopper’t 72 FAPIE olg3te] T 13] AFHBIL 14
b B HiE s AV HERE ARSI AFH S 7R
AFE= 7ka2eE 7298890 GC system, Agilent, USA)
Z olg3to] N,O, CO, ¥ CH,E #A3oiTh12]. Alul7|zE
T HWEEE 247N iSRS v Al Bl AXksiSith

F=px (V/A) x (Ac/At) x (273/T)

Fi= NLO, CO, ¥ CH, flux@keld, p= dld 714 9%
(mg/cm’), Vi= 9] ¥3)(m?), A ¥ WA (m?), Ac/
At A o) SRR 247 w2 RISk, T AW ol
LE(CO)E oJmgit

fEYo}t 7k 2R (Dynamic chamber meth-
od)= °]gsllon, ARgE e 2AVIAE TPAA A
28 e} FY38t column?l] chamber head S ThE 7] ST
SN ] 79 air pumpE ©]83l oM, NMAGHAE
ARgstol AW Ulell AAsHAl 2 L/min?] 3715 1417 &<t
Fakla AMelA MEE s 7FAE 0.05N H.S0, £
SEABIIEH13]. 0.05N H,SO, 8ol £3¥ ¢t Yok=
2 2 AFGAE7]Eel #3511 Indophenol H(Ubi-490, Micro-
digital, Korea) 0.2 J#FE-Aa1t). 4% gr o= tf
= A= &3l AXksksich

F = (Q/A) x [C x {p x (273/273+T)}]

FE NH; flux@kel™, Qe oRuol 23 73t Fete] ¥
7] H#H(L/min), A= ¥ AH(m?), C= NH; $% (mg/
L), p= NH;9] Wi(kg/m’), Ti= 3 ) £2(O)F o7
Eis=g

SA 24

B AT A A ARE Aol e %
o A8, 53 U 53} 5 Eope)] B8k SAo) BARAS
SPSS (IBM SPSS Statistic 26, Endicott, New York, USA)
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g/plant M2 ZALE QI tHFig. 1). WEE A5 22+l
A CNellM T 113=0] AARe] #3ko, F714 vlg A
HUR= b A Bleh #714 vge] A4, #1d A
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Fig. 1. Plant height and Fresh weight of pepper after harvest.
Table 3. Red pepper productivity after harvest
1st harvest 2nd harvest Total harvest
Treatment  Length Weight Yield Length Weight Yield Length Weight Yield
(cm/plant) (g/plant) (ea/plant) (ecm/plant) (g/plant) (ea/plant) (cm/plant) (g/plant) (ea/plant)
CN 6.90 bt 435 b 1.00 a 6.41 b 592 a 1.67 b 648 b 5.03 b 2.67 b
IF 8.05 ab 6.43 ab 2.67 a 6.54 ab 495 a 3.67 ab 7.15 ab 5.94 ab 6.33 ab
R50 590 b 456 b 233 a 7.71 ab 5.59 a 4.00 ab 6.89 b 492 b 6.33 ab
R100 732 b 5.64 b 2.67 a 9.17 a 741 a 3.67 ab 8.06 a 6.08 ab 6.33 ab
R200 10.78 a 10.39 a 133 a 8.13 ab 5.81 a 733 a 8.53 a 6.47 a 8.67 a

" Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.

F} drka Bl o16], AEE e AT 2
A o], AFH, el £ Hlge 2 Ael7t §l
om, NREA &g 7led Zlow wvhEn

AeTs 7714 vl AeatEct A ow oHR o] i
A= AeS WAt Table 4). 58 ¥ £9F] pHA, TF

Table 4. Chemical properties of soil after cultivations

1 5.54% 7P Gropxlom, duiR ATt Al g
°] 5.63-5.69% AL 78 § EF] 718, 4A
A 2 7714 nE AR Aoy HE A
TolA oo, ol BUd Ao AH|ESolE B8t
I Yy HEEo] Tkt P, KB Xt thekdt YRS
23kskal glo] BEoke] o] B G715} Gaelito] FaE 9l
o ) 13 des ARELS 59.8%2) ©AaE st
o] Aid o & FA ol Hlgl ghdfo] o1, Kim

e Z2

b

RS

pH EC OM T-N NH," NO;  Av. P,Os Ex. cations (cmol./kg)
Treatment
(1:5) (dS/m) ---(g/kg)--- ----- (mg/kg) - - - - - K Ca Mg CEC
CN 5.76 at 014 b 24.8 ab 131 ¢ 8.28 a 3.03 b 539 ¢ 033a 235b 077b 833 b
IF 5.54 ¢ 0.15 ab 225 ¢ 1.41 bc 3.00 b 256 b 655b 024 bc 242b 083 a 842D
R50 5.63 b 0.14 b 23.3 bc 1.43 bc 9.39 a 10.13 a 603b 026b 250b 077 b 872 ab
R100 5.69 ab 0.17 a 232 bc 155 ab 725 a 8.14 a 65.5 b 021 ¢ 285 a 076 bc 949 a
R200 5.65 b 0.16 ab 253 a 1.63 a 253 b 9.07 a 771 a 020 ¢ 262 ab 0.74 ¢ 893 ab

" Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.
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Fig. 2. Greenhouse gas emissions and total fluxes under rendering residues application during cultivation.
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AP Sl slow el Slth21,22]. R509) A Ax F
o] ArjHow vkort 5k 5 Eoko] BUlE A
o] &1 N,O Aol £& EokslAZ 0] A HE= Zo
N,O HjE&o] 7hd Wokd Zow et Aejzde] 44
glo] A7IE F2F 247k91 CHy flux- 0.01-4.04 mg/
m’h HIZ ZARE G OH, CO8 N,O7F A9 wiEEA] o
= 7% o] e HjEo] TSI WY AiE A
o] T7FTE CH,Sl wiE=E S7ksielom, 7714 nlE5A
27T Ao Aie AETelA CHy wiEZe] 27183
th Kim 23] EYel 71 Ao F2o] Frlshd
destE Qlef BAUETE FAE 1 Bpgo] S7kE o] A7
SHAZE Skt Baskgich AU ® AREs B 7E
Algo] BpE F7kel e S 2 SAEE tAaE
3l E71dol AstEglon], Eok ghelo] 2AHUS Ao W
ozith ot MY FAFEY H& ST Q% EY
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N,O, CO, ¥ CH,ell 7t GWP (Global Warming
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Fig. 3. GWP during cultivation period according to appli-
cation of rendering residue.
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rendering residues application during cultivation.
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