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Abstract treatments. Subsequently the FWC+LCHNPK treatment
was followed (11.51 c¢cm, 6.40 cm, 59.50 O.D. for leaf
length, leaf width, and chlorophyll, respectably). EC, OM

contents, and CEC in the soil treated with the composts

BACKGROUND: From year 2005, landfill for food waste
has been prohibited. Also, according to London agreement
in year 2013, ocean discharge for livestock manure, sewage
sludge, and food waste has been regulated. Alternative way
for food waste disposal is incineration. However, due to
high moisture content, additional input for energy is
needed. Therefore, effective way for food waste disposal
such as application of food waste compost is needed.

METHODS AND RESULTS: Seven different treatments
(livestock compost, food waste compost, food waste +
livestock compost, livestock compost + chemical fertilizer,
food waste compost + chemical fertilizer, food waste +

significantly increased.

CONCLUSION: To evaluate the effect of food waste
compost application on tomato growth and soil chemical
properties, we carried out field experiment treated with 7
treatments with 3 replicates. The LC+NPK treatment
showed highest values for all parameters. Some parameters
such as shoot length and total length for tomato were not
significantly different between the LC+NPK and the
FWCHLC+NPK treatments.

livestock compost + chemical fertilizer and control) were
applied to tomato crop. All treatments were replicated with
completely randomized design. Tomato growth treated
with LC+NPK showed the highest values at 6 weeks for all
parameters such as leaf length (11.80 cm), leaf width (6.88
cm), and chlorophyll (61.12 O.D.), compared to other

Key words: Food waste compost, Live-stock compost, Plant
growth, Soil properties, Tomato
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Table 1. chemical properties of the soil used
pH EC oM Av. P,Os Exch. cation (cmohkg’l)
(1:5 HO) dS m™ g kg’ mg kg Ca K Mg Na
6.20+0.01 0.56+0.03  19.7443.05 350.42+18.74 13.85+0.20  5.54+0.04 0.65+0.03 0.86+0.01 0.1240.01

BT 538 tHPhae et al., 2002). S4&5F H7]E9]
739 2005AF-E] Aufg]o] SA]= S 0m, 2013 HH kel

3 7tk sk A, SAER w7E SOl sdnlE
o] FAH H7ES HF U Hytel tiFt RS 7
CHKim et al., 2015). WiE=d #7]&2 A2g S 27
< 5ol SFAEFRHV|E AAAS] 2 FEdEoR
Q] o] AujH oz vo} FrtH o2 HFEATE AME-
glof 3h, A&7t Al tolSAl 5 FED 28T dag 5
o] FAI7E o] FA=FRAVIES Akl F ool oY
3L 3ItKPhae, 2002). AHste] A4 o714 Huls}, 3714
gHs}, A2 kss) 2 AkEs) WEst sol qlor, A
ske] Wl wet A, 713, A So] Adolst
vxdoez HaAtastel 5714 EH|sE AAAQ Sl
A 7P sk Ao ® 4 SltHLee et al., 2015). 52
AtEshe S2E o]Edo] iy HAUA o A delA
FA7} 7FsEt, A&sHA 20 9 HEAEE A 75
A SHdhs WAl o7 7hdskal FA|FolA|wk kAol =i
oM Egdstal, A W enkabgold Fujzh 2 7psAdo)
== BA47F 9tiLee and Kim, 2000). ¥4 3714 4]
st A AEsE] o EA f71ES HIAIA A
ordakg mA|A| o= AeA En|skE ke WY & shvE
A 371 HNElE AxE SAEFEVE Hhle S71E
ghego] ol Eokoll Alg Al Eoko] olglehA JAg TAAl
71E= EAS 71 JItHKim and Kim, 2007). 24 &59
715 HH]9 =8 JRITHNaCl)S $27} B Fioln,
olg)dt AIE shAstaat Euls) Al wE GAS 22
WREAAE 50%01 Hrtetel HE ArEe dRSES
04%% Y & 9o, dEgo] W /s £t
o B3} Al GRS E0lE 5 oheket At JEE
THLee et al.,, 2015). 312} 2ol FAEFH7|E HHl=
T F715S B3l B 294 9 seS NEE &
ofof 3hH, Ao A7 94 sFiEk: NaCly 22 o
Aol Eok JA W Fdol 3

lo,
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(Kwon et al., 2009). WA & dAtor+= B2 114
Akt SAEFHV = 0] At EvfE s S 8y
oF Eke] slekA AJde] vz el disl] ZARtaAl 5

st

SAEY
2 ATl ARE S AR FXA ARG SiA]g
sk B9k wk AL 01%3]'913“1, FHZ 2d7r 7+

2}
o] ApEA e xS st ARSiTh A E

kg, FrEQIAF 350.42 mg kg, CEC 13.85°.% pHE #1923
LA o] A9 drbAel wEeke] stelds Bt (Table 1).

SAANZR(Z7IEE EH] - SAERH7IE EH)

B Al AREE EHlE AlelA] S D AlES 7
TERI(LO)E AFsislen, SAERE7E FHH|(FWC)<]
735 A71% 7FEAlel §AE SAEREVE AP R
HE] Agrtol ARl 33 EH|(FWC+LC)S 7%
9 F7HA 9] En|E AR 7 7}ER 3 H]EE E3ato] AL
gatolon, 3% Hu] BF FEATA vsFAAAM
2 A 213 713([RDA,2019)0l F=3l] 8, /715, T-C,
T-N, f71%=/ 48], 928E, dr=ddsE, s 8

F 52 s

M7 I Ad|E M-

Eu] AgTe] A4 A AR oE Hule avE 1]
9kl FA2) T (Control), 4 E5757)EEH|(FWC), 715
FHH|(LC), EFFHU(FWC+LO)E AAsIgion, F718 0
2 gPenln Al wE RigtE 1817198 FWC+NPK,
LC+NPK, FWC+LC+NPK A43to] & 7709 Ag)ts A
Jaksich En] Al w2 AEE AN 7)E
(RDA, 2010)°.% A2jal3l o, 10a 71F 2000 kg 719]8}
o, sheiH| 5o 79 10a 715 N : 14 kg, P,Os : 16 kg,
KyO : 8 kg 27+ ARl

A

= 4

alel kA AE]Te] WA 1.0 m*(1.0 m x 1.0 m)2] =L
& AAsela, AAAR Y] A 25 emi AdAgste] At
EWHE 675 gAstelrh wek A frode w9l
& Agae 3Rk W o R wix|sigl o, A=)
3¢ 2 A7) 35" He AT ErFE(Lycopersicon
esculentuml, ¥ 23) RS AAdsto] A2t

N

I

2 ofl
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Table 2. Chemical properties of compost used

oM Water content T-C T-N OM/N ratio NaCl HIS'
Composts
%
Standard <30 <55 Element content 45> 2.0> 26>
LC 48.7 30.42 28.5 3.1 15.71 0.81 5.32
FWC 60.3 20.7 45.3 5.6 10.77 1.82 6.37
LC+FWC 53.6 27.2 37.5 4.5 11.91 1.03 7.41

"HIS: HCI Insoluble Substance.
*LC, Livestock compost; FWC, Food waste compost.

Table 3. Concentration of hazardous heavy metals in livestock compost and food waste compost

AS Cd Hg Pb Cr Cu Ni Zn
Composts 5
mg kg
Standard < 45 <5 <2 < 130 < 200 < 360 < 45 < 900
LC ND' ND ND ND 4091 76.82 12.51 212.85
FWC ND 0.19 ND 0.96 0.65 5.48 0.25 32.68
LC+FWC ND 0.13 ND 0.43 15.47 26.24 5.32 145.82

'ND: Not dectected

d, 9%, AA(0D)E SHsirh dARe] B4 A= “;}O%_ 71 A%z Table 2,39 2tk HIR37g71A 9 #7]
=7471(SPAD-502. Korea)® 2|77k Waks 2Qlsisl = HA& 7IEAE 30%019, & Arellx= LC 48.7%, FWC
th HF g 5 A4udE WIkE e s 9 AT 60.3%, FWC+LC 53.6% 2% 3 £°] En] &5 nlg3gqt
gdo], E71dolE S48t AR o)de] f7lE FEE HERATHRDA, 2019). FEH-9}

FAR A FAEFHVE ENZKEWC) 77 453,
Ml EYSIEt 2 5.6%% thE EHRlel wlel 2 $AE BIled, ols &4

A2 A B HE g 59 B geE 54 wgt i 71 #1] Ax Al J7HAY] SR S S uet
5 o, AVEsdrlsd EY 2 EHlEA ghaghego] Wgtehttal deA] glom, die] A5 EHu|st
(Agricultural Technology Institute, 2015)°] =3}4] 1:5%.2. S Al 7184 5ol plAEC] g3l #3ll=o] CO, 522

2 EYEAS FE35t] pHSF ECE S0t 7159 A e dder Frkshhs AEIr Sl
73-%- 610 nmellA Walkley—Black method & AME3lY] 533 (Kang et al.,, 2003). HIE3 Y1142 & A=A et

=]
5 SYs%0H, fadhke EErd e Sl 660 g2 ¢ FWC 1.82> LC+FWC 1.05> LC 0.79 <02 1}
nmolA Bl FEEGT f71E 2 Faclit %—@% Wt ol Fu S4E0] BuFoE 233% 9] 52 9
UV-vis spectrometer (UV-2401PC. Japan)<S AH-3H1 1, %F geks RAE U AR AR ¥ tHWon et al., 2015). -

o] W E-EHCEC) o} g <Jol9] 4 IN NH40AC & TE< 852 3% Hu| BT 7IeA olske gk ®al
(pH 7.0)9] §H o2 2E3 & ICP (ICP series-6000, USA) o}, 715% EH)(LC)7F Cr 40.91 mg kg, Cu 76.82 mg

=2 o] gato] Bt kg', Zn 212.85 mg kg'= thE FHulo] w3 thh FE& F
% S B9k Kot Kim(2016)°] 28k A=)
EAAR AREE e f8 g 550l Akl H7hEa

A7l AE A5 Apoloh Eoko] 3}8He A sl FEA Yol S5EA @ot FuZ wiEEo Az Fu7t
i3t 5AA fodS Y8l BE AT 3uEEo 2 s o =22 Fleks pol Aow wutEch
i, Wb 7ho] ¥l WAL KEES SAS 95 T2 138 &

3 EAHLAANOVA)E HAI819100, Duncan A3 51 ElH| AI0l 02 E0lEMS B}
F9I5F P05 FEIH BAX B9L SRk, FA AEQ) ErbEe) AR RN B 6711 WaHE 2}
S, 7448 BHAE S| SA3) 72 (F 0= Eop

27} Y n 29 99, 9%, GUEE SYIATh A% 2082 1-3

FAe) A AT Relgel »}E}Lm SJgront, 4

SAA =z 359 HIZZdE7H MEof &l B A2t 50 Aol S Kol7] Al#el3itkTable 4,5). 5
FAAR 35 Bl B R oAl ek & FAE] 7FESE EHIAE L) % o2 ] A2l
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Table 4. Tomato growth with different compost treatments for 1~2 weeks

1 Weeks 2 Weeks
Treatments Leaf length Leaf width Chlorophyll Leaf length Leaf width Chlorophyll
cm O.D (SPAD) cm O.D (SPAD)
Control 4.76+0.08% 2.58+0.05" 39.02+1.33™ 4.96+0.29° 2.59+0.23° 40.22+4.80°
LC 4.77+0.13° 2.95+0.31° 44.76+0.70° 5.13+0.27° 3.02+0.32° 45,9242 32
FWC 4.73+0.13° 2.5240.07° 37.71+1.52% 5.02+0.29° 2.73+0.13" 48.09+1.54°
FWC+LC 4.70+0.10° 2.5240.11° 36.28+0.63¢ 4.93+0.31° 2.65+0.19° 46.20+6.50°
LC+NPK 4.92+0.19° 2.69+0.15% 41.00+3.82° 5.13+0.23" 2.88+0.13" 50.32+3.32°
FWC+NPK 4.82+0.18° 2.7240.04% 39.0242.91* 5.02+0.29° 2.84+0.03" 48.66+1.54°
FWC+LC+NPK 4.75+0.12° 2.59+0.18" 36.62+1.32% 4.95+0.20° 2.88+0.21° 43.92+3.02°°
jThe different letters are significantly (P<0.05) different according to Duncan's multiple test.
‘LC, Livestock compost; FWC, Food waste compost
Table 5. Tomato growth with different compost treatments for 3~4 weeks
3Weeks 4Weeks
Treatments Leaf length Leaf width Chlorophyll Leaf length Leaf width Chlorophyll
cm O.D (SPAD) cm O.D (SPAD)
Control 5.62+0.43" 2.90+0.16° 51.06+0.92° 6.7140.13f 3.7240.28° 46.18+1.82°
LC 5.1340.33° 3.5840.06" 48.14+6.24° 7.70£0.05° 4.1140.03° 47.1240.03°
FWC 5.02+0.65° 3.42+0.30% 53.83+1.47° 7.05+0.03° 3.7740.05° 46.86+0.02°
FWC+LC 4.93+0.56° 3.21+0.28% 51.86+0.41° 7.3240.041 3.85+0.04° 47.0140.03¢
LC+NPK 5.13+0.43° 3.61+0.20° 52.43+3.48° 8.36+0.16° 4.79+0.06" 49.58+0.06°
FWC+NPK 5.02+0.35" 3.68+0.32° 49.59+0.45° 8.03+0.10° 4.39+0.03° 47.78+0.03"
FWC+LC+NPK  4.95+0.63° 3.36+0.36™ 51.4241.52° 8.37+0.04° 4.56+0.04° 48.70+0.04°
"The different letters are significantly (P<0.05) different according to Duncan's multiple test.
*LC, Livestock compost; FWC, Food waste compost
Table 6. Tomato growth with different compost treatments for 5~6 weeks
5Weeks 6Weeks
Treatments Leaf length Leaf width Chlorophyll Leaf length Leaf width Chlorophyll
cm O.D (SPAD) cm O.D (SPAD)
Control 7.49+0.46°" 4.12+0.148 50.87+0.44" 8.74+0.028 4.84+0.04% 52.28+0.028
LC' 9.64+0.04° 5.62+0.02¢ 57.19+0.04¢ 10.31+0.02¢ 5.81+0.03¢ 58.44+0.02¢
FWC 8.95+004 5.10+0.03 56.30+0.67° 9.85+0.03" 5.35+0.03 56.89+0.04"
FWC+LC 9.39+0.06° 5.34+0.04° 56.85+0.04 10.124+0.03° 5.51+0.03° 57.91+0.04°
LC+NPK 10.4840.06" 6.43+0.04° 59.71+0.04° 11.80+0.08° 6.88+0.03% 61.12+0.04°
FWC+NPK 10.01+0.04° 5.9040.02° 57.7610.04° 11.12+0.04¢ 6.11+0.03° 58.9240.04°
FWCH+LC+NPK  10.24+0.09™ 6.03+0.02° 58.31+0.03" 11.51+0.03° 6.40+0.02° 59.50+0.03"

"The different letters are significantly (P<0.05) different according to Duncan's multiple test.

LC, Livestock compost; FWC, Food waste compost

v 94 9.64 cm, & 5.62 cm,
2 w2 ASE Belon, s A Al gk vl A
o] 7k BTt 672k 9%,
g5 AHZFHLC+NPK) 7} 11.80 cm, 6.88 cm, 61.12

[eZ Pl s
]:] e

o
3%,

IO

57.19% AtjA e

ODZE 7M =& A& YeRL, o]
F(FWC+LC+NPK) A&7} 11.51 cm, 6.40 cm, 59.50
0.D9] & YelHtKTable 6). 3

o), Heldo], AFF 9 AFTHE ARGl on, 11 A=

Egeu] + so
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Table 7. Tomato growth with various treatments after harvest
Shoot length Root length Total length Fresh weight Dry weight
Treatment
cm g
Control 68.67+12.25"" 25.23+12.25° 93.90+9.81° 766.7+76.4° 183.3+56.9¢
LC 91.06+2.91° 30.7242.91% 121.78+5.03 1604.5+55.5> 370.0+30.0™
FWC 91.56+8.20° 30.3048.20° 121.86+3.73 1464.4470.7¢ 303.3+£37.9
FWC+LC 98.3845.31° 27.80+5.31% 126.18+7.25% 1526.7+68.1% 326.7455.1¢
LC+NPK 104.82+7.12% 32.12+7.12° 136.94+5.14% 1816.7+85.0° 486.7+61.1°
FWC+NPK 95.40+8.82° 29.54+8.82° 124.94+9.28% 1687.4+84.3%¢ 403.3+68.1°
FWC+LC+NPK 98.324+2.59° 31.22+2.59% 129.54+4.84° 1753.3£90.7% 433.3+30.6%
"The different letters are significantly (P<0.05) different according to Duncan's multiple test.
*LC, Livestock compost; FWC, Food waste compost
Table 8. Chemical properties of Tomato grown soil after harvesting
Treatments pH EC OM Av. P,Os Exch. cation (cmol+ kg'l)
(1:5 HO) ds m" g kg mg kg’ CEC Ca K Mg Na
Control 62410097  0.84+0.16°  2057+40.69°  379.01+13.36° 142040078  574+0.045 05740015  0.99+0.025  0.16+0.01°
Lt 62040050 0.94+0.02% 20994359 483.40+16.72"¢  14.61+0.15°  592+0.02°  0.78+0.01°  1.0240.01¢  0.360.01¢
FWC 6.8740.02° 15040065 21.924158° 440.7741641¢ 15104011 6074001  092+0.02¢  1.07+0.01¢  0.51+0.01°
FWCHLC 6.0340.01°  146+0.08° 21.53+1.36° 4689642566 1487+0.10°  598+0.01°  0.8740.01° 1.05+0.03%  0.51+0.02°
LC+NPK 62540.02°  1.7640.01° 22344346 5573143755° 1538+0.09°  6.1140.02°  1.0240.01°  1.1240.02°  0.24+0.01°
FWCHNPK  65740.02°  274+0.03°  2349+034° 519.69+9.83™ 1588+0.10°  6.33+0.01° 1214001 1224003  090+0.01°
FWCHLC+NPK  6.04+0.01°  23040.14° 232241.65" 525.61433.76° 1566+0.01° 62740.01°  1.13+0.02° 1.15:0.01°  0.51+0.02°

"The different letters are significantly (P<0.05) different according to Duncan's multiple test.

*LC, Livestock compost; FWC, Food waste compost

Table 79| YER} 3ic) BEaldo] e} Eﬂgo] LC > FWC+
LC > FWCES B9lal, & Zol9 9o FWC+LC x%a]
?7P12618cmiz13?-7¥ M =& FAE YERLE

#-2 LC 370.0 g FWC+LC 326.7 g, FWC 303.3g + 01313
v, 38| 7 2] A] LC+NPK 486.7 g, FWC+LC+ NPK
4333 8 FWC+NPK 4033 frojabl S7kshe 28 g9l
& SA3UTE Yoo 5(2018)°] EEAY At wSet A
= L}'E}'Mx_ ), HF 72 $47) 98145 am), £714°](94.9
am), FH0|(112.6 am), BF7H139.3 @), HF431H49.5 OD)
2 LCHNPK A277F 7HE 52 A0% vepllth

ElH| XM2| Al EQF 515t H3}

ME T ERle Algol T Eou 384 eﬂ;g—a k)
7] S5k FAEST A T EokS S
ol sk, 1 dvks ot ﬂrJ{Table 8). pH:
SAEFH7E B A2THEWC) 7} 6.872 277 72
A & S BAh o] Yu 5(2001)° 2Jshd 54
EEHF Alﬂz EH] Alggo] TS B pHIL &
7heths A7A el Stk ECOl A s EFEVE
gH] 2" HFWC)7F 1.50 dS m' 2 A7 7P =& #
£ ¥, o]o] EFHH|(FWC+LC)7} 146 dS m!5A=
wt) gl E 22l Al FWC+NPK A&7} 2.74 dS

m’, FWC+LC+NPK 230 dS m™'%2 ueRdth falit
(AV P205) A 2T tin] EH] AT BF o5 St
£ vebom, 715 EH|(LC) 483.40 mg kg > &£ H
H(FWC+LC) 46896 mg kg'! > S2&RFd7]E Hy]
(FWC) 440.77 mg kg =9 ¥z vepsict g8 A
2t wegt 919) 2 Ao w Frlekes s IRIskSith 7t
0] 9] 5 5 QAR BAskaL Qlo] EH] A

Al Bk ‘ﬂ’l‘}?}%}o] 71 Ao Al HtiKang et al.,
2011). §71%2] 7% FWC 21.92 g kg, FWC+NPK 23.49
g kg'= Tﬂﬂ% b fosHAl & FAE B9l

£ 1) CEC 8 71k 21& Hlsigik. o] dvhs &
F U f71% as;%w olA4E CEC 9% 9 F7hirke

Ramos 5(2017)8 7 A3} FARIIT
2=

R i
4 st ol Slol 2 2P 5o

s H] 3%F(LC, FWC, FWC+LC) & LJ_

ol Ratet Salele RIS, SAERAIE

QPR T 18202 vRTd AN

200 VIR $AE Btk H] Aol mE ErkE A
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skl A 6t T EHl+genls AEHLC+
NPK)7F 947 11.80 cm, 9% 6.88 cm, 61.12 O.D= 7}
=& ASS B3lom, oo] SAEFRAV|E + 7S EH
+ 33| B (FWC+LC+NPK)7} % 1151 cm, 9% 6.40
cm 59.50 O.D =& Holw FA 2T thy] & A Apo]

gRlgk 4= QUolth. Ay AeF ot 99 2 AR

i

s

[6 e}
s etk EsiEy HsloM s AERE7E H
(FWC) A7} pH 6.872 T tiu] foJsM] =2 &
215 vehllen, ECY ¢ sAEFH7E HH(FWO)7}
150 dS m" > S EFAVE + 7FEE EFEN(FWC+
LC) 146 dS m! > 7}1=E(LC) 094 dS m' <9 FA=
walok slems A ek vlsdt A 7he U
5k SAEFH = HEIEWC) A2A] Akl B4
71& ) CECEo] fejdew Frlsigion, 715
EH|(LO) A7k Bl fadit ks S/ Ae
gRlgk 4= gl 9 AE Filste] BkE W A=
7= ERI(FWQ) S} 7Ht S ENI(FWCHLO) = 7 H
H(LO)ol Fahs a¥s vEhllen, 5 SAERA7|E
0] AE AdS Bl S Bkl wA= FEkel o
3l ZARste] 215 Eu] ARl A 9l E3u]Ee] dist &
747 e Zow wEch

il

=
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