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Abstract

Castor oil cake is widely used as a raw material for organic fertilizers (OF) in Korea. Compared
to other fertilizer raw materials, it is highly dependent on imports. In terms of replacing raw
materials, dehydrated food waste powder (FDP) and castor oil cake have similar nutritional
content, and if 30% is replaced, about 20% of the raw material cost can be saved. However,
few studies on the effects on crop growth and soil properties when organic fertilizer and dry
food waste powder are mixed and applied to the soil have been reported. The effects of an
organic fertilizer made by mixing the commercial available organic fertilizer with dehydrated
food waste (OF + FDP) on soil properties and the growth of two types of leafy vegetables
(lettuce and young radish) were evaluated and compared with the performance of OF. The
fresh weights of lettuce and young radish were the highest with OF amendment and stood at
114.3 and 119.0 g-plant™, respectively. These were followed by OF + FDP amendment, which
produced 103.1 and 109.6 g-plant™, respectively. Compared to the control, OF and OF + FDP
increased the lettuce fresh weights by about 69% and 52%, respectively, while the fresh
weights of the radish were increased by about 223% and 207%, respectively. The soil pH, EC,
total carbon content, and organic matter content in OF and OF + FDP increased. The mixture
of dehydrated food waste powder and organic fertilizers is expected to improve soil quality
and facilitate stable production of crops and contribute to the substitution of imported
organic fertilizer raw materials.
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Introduction

SejuEh= 19801 o] A7HA] At S 9179 v M o= Qs 771 H| 59| o2
L7 =% o o] & A LA FYS e A i T wEleh 19978 2 w54
Hol 217 8l Faryof wet 77|85 o] ARG Ak, /7| A 5o AREEo| ST}

Sh= FeAl|o|th(Parris, 2011; Jeon et al., 2014; MAFRA, 7|48 &= thefet Hlo] Qmj A

2016). 1+
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al-97) u] £ =]ujol] w3} £7] ARo] gl £, E ool 2e) 3 Ay 2ol ofs) £ahE ] 215 ofn|icAe
S5 71 e Sl B elcomgetal, 2009, 8 21 A A 18I A8 2 212 B B
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(TR B Z7L PR 8D o 5) B4 Z7lo) 2HH 02 AE3H 2102 Bi1E|0] YTHRecel, 1994;

Mer et al., 2000; Son, 2000; Ramoliya and Pandey, 2002).
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Materials and Methods

SA M=

E 2 FE 12 (Chamgrow Co., Ltd., Hongseong, Korea)ol| A A4 E A2 A] AFR &= EFS 722
7 & 2 mmsieve= A HE5H0] ARESHATE

of

Al of
(RDA, 2019). SHA|TF SAlEFH7 = A2 222 SRt 771284 B A8l thE 222 A5 2ol nll= 9

(EOELENEET RERERT L L R PP

Aloj| A 257t

A =57 & 71Z B (dehydrated food waste powder, FDP)2 THZFH Al 221 SA1 S5 7|2 X8 GA<!

(¢}

Az F%o] EFE F71EH| B (OF + FDP)= EERFH} SAEFH7IE A2 222 70:30 ww) HER &
Feiitt SRS Ax B2 F7180 2] vl 520842 vlaaA4 27 B Aol A|A]
g 2|t 518 7|=0ll 2| #5ko] AZSHATHRDA, 2019). ZF 34| 52| E/dS A4 _E A= Table 13} Table 201
LrEF AT

Table 1. Chemical properties of soil used in the experiment.

F3Hd 213 (Hwasunggreen Co., Ltd., Deajeon, Korea)Ol| A %] 51%.2.H, 3-7] 4 H] & (organic fertilizer, OF = A =
W 55 52! BE-5(Pungnong Co., Ltd., Seoul, Korea)2] EE-f-ES- FLuljsto] Agof o] 8513t} 34| &5F=

7=

Element content Exchangeable catlons
H EC Al : oM Av. P,O
Sample E o (gkg) CIN ratio P P0s (cmol, kg")
(1:5HO)  (@m’) — S @ke)  (mgke) —= e
Initial soil 69+01 029+£002 04+0.1 0.1£0.0 4.0 07+0.1  261+48 025+001 538+028 1.97+0.10

EC, electrical conductivity; C, carbon contents; N, nitrogen contents; OM, organic matter contents; Av. P,O;, available phosphate contents.
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Table 2. Physico-chemical properties of dehydrated food waste powder, organic fertilizer and mixture used in the
experiment.

Samples c\gﬁlgt (1sz{0 EC ) Element content (%) — oM TP,0, Inorganic contents (%) NaCl
%) Hoy @Sm) © N () () K,0 CaO MgO (%)

OF 233+£08 69+00 904+05 420+00 563+004 746 72501 2374024 130+£006 3.92+008 0.66+0.05 0.77+£0.04

FDP 23+00 55+00 361+39 324+03 587+007 551 558+05 1.83+037 057001 560+098 0.19+0.01 1.32+004

OF+FDP 163+£03 66+00 81.1+137 347+03 581+005 597 598+06 2.17+097 092+0.14 395+074 092+0.14 0.81=+0.11

OF, organic fertilizer; FDP, dehydrated food waste powder; EC, electrical conductivity; C, carbon contents; N, nitrogen contents; OM, organic matter contents;
T-P,0;, total phosphate contents.

SA ME EM 24

B9

E2 pH, A 717 = = (electrical conductivity, EC), F-E 4t S+, & A 2 £ A4 3 /7|8 &+, 2|4
ol (K', Ca”, Mg") S BAISHITE pHeF ECE BT SFSE 1:5 (wv)2] HI &2 335 & Xgsto]
pH - EC meter (ORION™ Versa Star Pro", Thermo Scientific Inc., Waltham, Massachusetts, USA)Z =45}, -4

Ql4t ShF2 Lancastert] & ©]-8-5F0] 23-3 = A|(Genesys 50 UV-Visible spectrometer, Thermo Scientific Inc., Waltham,

Massachusetts, USA)2] TH 720 nmol| 4] S5} Th & BhAef & A4 2 CN Analyzer (TruSpec Micro, Leco,

Michigan, USA)Z S5t f71=2 S T &4 e A ZTHE o] &sto] ALkttt X|8Hd dol

22 pH 7.0°.2 W ASH | N-ammonium acetate £H 0 2 M & & = ZA3rZ =02 A|(ICAP 7000series ICP
=

spectrometer, Thermo Scientific Inc., Waltham, Massachusetts, USA)

SAERHVIE AR 2T Y {7808
SAEFHVIE X 29 R71EH B 29, pH EC, & A, & HA H & A 7] ol
(K,0, Ca0, MgO) T, FENaCl) g 24513t 47 =2 105°C2] dry oven (OF-12, Jeiotech, Seoul, Korea)

ol 16417 A2 5 712 A - 5] BAZ o] §5ko] ALISIHTE. pHot ECE B4% AR ERAE 1:10(wv')2
stol 2519100, 5 et 9 A YL EYT 2L WO 2 BAsHITE F A, 7] o] 2, FES Niric acid

(e}
} Ternary solution2- ©]-§501 A| 25 1L-20f|A] &3] 3l & 2ol H S =g eEt2nhE g7 2 S4sHIH.

el A2 S TiEh sAEHIsEl 24 fa24(36°36'66.2'N, 127°35 34.1"E)0l| A A A5 Al
a2 A F(Lactuca sativa L.)2F € F+(Raphanus sativus L)Z GF 25 AT et df+= o5 = 7
2t 2592}, 27U Fe] B2 wagner pot (1:5,000 a™)ell Zg A sko] 3147F AulSHRI T, A 2] 5= T (control) & 2
ot 5 X tol] 77128 28 Algsigitt o2+ 9] 78| 5ot A ERE 7| Eo] £t /7]1dH| =
F2t Zelsto], 71885 A 274(0F)2 A 7T 70| 84 771285 X2 7HOF + FDP)E A5t
CHBE A te 3R o & ARl o, 2b o X[H 0= potE HIXISHRITE. RV AH| B E A8
57 = sdtsollA wagt A5 AR 7]5-S WRITHNAAS, 2010). /359t 7] 27|45
P,0sK,0) AH|ZFS ZF2} 7.0-3.0-3.6 kg 10 a2} 7.5-3.0-3.0 kg 10 a'0| o™, 57| 28| 2(OF)2} SA1 &7
1z 2o £9% X2 7HFDP + OF )= E Yol ZF 200 kg 10 2™ %] £33 A 2|51t

ool

N

d
2

of

rhe IL

Mo 2

Korean Journal of Agricultural Science 49(3) September 2022 399



Effects of organic fertilizers mixed with dehydrated food waste powder on agronomic performance of leafy vegetables
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Results and Discussion
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F714H| 59t SASRFEH7E X 20| EE R714H| 5 Al&of| 2 5ot DR A5 A A=
Table 30l YEFHRATE 32 A7 AFEF2 OFA 2|77} 114.3 gplant’ @2 7 9k 91, OF + FDPA| 2]
T+(103.1 g-plant™), control (67.6 g-plant") &2 2 LFEFIT} Controlol] B3l OF2]2]7-2} OF + FDPA 2] FLo] AFE
AVFH- AT 0l 242t oF 69%2F 52%7t S7HE AT 3F9] AT A2 OF + FDPA 2] 7ol A 22} 18.7 em
2F11.3 em@ 2™, OF & 8] 7ol A 242} 18.4 em®} 12.1 emUYEFSTE. Control 242t 13.5 em®} 9.0 cm&Z 7 &

2 WSS WY} ArZo] ATl o=
o=z FAHC R Fol5t}iTt. Al-z_J
2 Uegon, 45 9 #Ale

AL
T

2 control®] OFx 2]t @ OF + FDPA| 8]t Er} Uekom o]= (.05 =&
OFA 2]+, OF + FDPZ| 2], control$™
OF + FDPA 2|0l A 424 g O = 71

0 2 77} 27.0, 26.6, 25371
=%, OF &2 743.85 g), control

(2.67 9)9] <= 2.2 LEFHTE Controlol] BI3] OF A 2] 72} OF + FDPA 2] 719] A FAl= ZH2 oF 58%2F 44%7F

271519 o™, OFA] 2]+ OF + FDP X 2] 79]

H
242k

Apol= EA2 o212 LR A oth

g Lo] AR AZEFS OFA 2] L7} 119.0 g-plant’ @& 7F4 &=9L0 ™, OF + FDPA] 2] (109.6 g-plant™), control

(35.7 g-plant') <=9 2 LFEFSTE Controlol] H]3 OF ] 2] 72} OF + FDPA 2]7Le] &
223%2F 207%7} S7 = AT B2 A
FDP 2] 2] 7ol A 242} 21.7 em@} 7.1 em, control 212} 16.1 em@} 4.8 cm<]
2], control, OF + FDPAH 2] 7 520 2 747} 140, 124, 120712 ZAMEQich &

A AR o) 77} o

1} HZS OFx] 2] Lol A ZH2F 265 cm@} 8.1 emE 7P =9F0 ™ OF +

&0 UEpgtt o
2o] ek Bl

2] do= OFA

OF + FDPA{ 2]+

oA 526 g0 & 74 =9kom, OF 2] 3.29 g, control 1.79 g] =2 2 LFERITE Controlol H]3l OF2] 2] -2} OF

+FDPA|2]e] A FAI= 22t 2 83%2) 193%7F 571 2 02 ZALH %lEP

Kim $(2019)] B30] 9} S4B FH72 212 Buke g7 8 2 Zgsto] AT, vl
F) Al Al FAEFE7E A EEe] 23 HlE0] 0%0l4] 60%7HA] 27}0}0:15 d=-2] 2fol= AAAITE, 70%
oJ/HE = o] Hak= A4S B 4°J, Yoo 5(2020) 7 AHl Al ﬂLﬁL(Tﬂ 7“Hl x2ltet 771
A& Aol vls] /7188 5ot SAERHIE X 2T £ X olA dadt eS B,
SRR 7E A2 RS 60% E3 el A 4EFe) Ao L}Ewc} 2 Aol A
Hha 0 2 5ot B7-2] A5-2 controlol HISH 77| 28] &5 %] 2|5 OFA] 2] L2}, OF + FDPA| 2] Lol M S71He =
FARE TS HAek 5k et A 0] =E A AL FHEolA] OF A 2]71e} OF + FDPA| 2] 7+o] FA14|3l
R9IH2l Aol glol, LA BRH|B A2 BUZ {71 u| ol 30% EF5t0] AlGIHE 22 Aot Aol 4
ol B4R G2 nIx|A| ke Aoz whET)
Table 3. Growth characteristics of lettuce and young radish effected by organic fertilizer and mixture.
Fresh weight Leaflength Leaf width Number of leaves Leaf weight Chlorophyll
Treatment (e phat) (cm) (cm) (EA) o). (SPAD)
Lettuce
Control 67.6=1.8b 135+03b 9.0+0.5b 253+05a 2.67+0.07b 31.7+0.8b
OF 114.3+2.0a 184+1.0a 121+12a 27.0+1.0a 42440.0% 31.8+24a
OF +FDP 103.1+18.7a 18.7+0.5a 11.3+0.1a 26.6+2.0a 3.85+0.33a 312+24a
Young radish
Control 35.7+12.0b 16.1+2.7b 4.8+0.8b 124+47a 1.79+0.24b 274+126b
OF 119.0+37.52 265+4.7a 8.1+16a 140+3.8a 535+133a 453+94a
OF +FDP 109.6+59.9a 21.7+87a 7.1+24a 120+4.1a 526+044a 40.8+37a

OF, organic fertilizer; FDP, dehydrated food waste powder.

a, b: Different small letters indicate significant difference of the soil chemical properties among different treatments, which was determined by Duncan’s

multiple range test (p < 0.05).
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E 95| 31318 S41 s}

7k 5714 5 2o w2 A& A Al & EF 542 Table 49+ 2T} A3t 72 Ald &, EYG pHe
controll| 4] Z+Z} pH 6.72} pH 6.62.% A&  EF2] pH 6.9°1 H]&l| ZH4st o, 5-7] 48] 5 *{2]74OF, OF +
FDP)OIA = 6.9 - 7.1 AFO] 2 control©l] H]sl| Z7Foh= A 3Fa BT F412]712] pH 24 77| 4H| 5 Al-&2] o
Fo 2 WeHETE Ham (1994) F714H| 59] AFgo] A1, f-7]1AH]| 59| ARgo| 371e45 EYC| pHe 54
of| 77k ZITka Bustgl o, 2 Aol A e {7 A H| 8 X 2] Lol A pH7t 57 = fAFSE A0S B3It EC
= A3t A7) controloll A ZH20.24 dS'm'2}0.19 dS'm”! 2 AJF A £ 0.29 dS'm™'of] H] 3l A5t om, A
o] OF#]|2]7Le} OF + FDPA| 2] Lol A 212 1.23 dS'm' 2} 1.38 dS'm™, @F-2] OF2]2]7L2} OF + FDPA| 2] Lol A 2t
Z+0.96 dS'm™2}F0.71 dS'm™ & F-x]2]tol] ¥]5l] A Z7} = ek T4 2] 7tof] v]s] 771 &H] 5 X 2] 2] EC 7t
£ OF (70.4 dS'm™)2} FDP (81.1 dS'm )0l 4] 7]Q15H 7] 0 2 et Chung 51(2003)2 th-22] AlF2] 52
EQFO EC7F2.0 dS'm™ o) ol A 4g7e] A E i B sQiTt & Aol AFEE ESFe] ECE= 029dS'm” A2
™ {7] 28| & Algo]| 2 EC= A452] OF + FDPA 2|7 7|2 0 & 2|31 oF 1.1 dS-m ' 7HA] S7H= ick. TE5h A3
A EFO ECE 075 dSm' 2 U] ¥ BF B Kk WA SR o0, A A B ECR I 2hE Y&
A BA Q1 FFL §lS A0 & WU AA| 544 2 2] A| EGFECE 1ejst /7| dH| 5.9 A 2|3 Ab7go] &

AFE ATt G5 BRolA F7188| 55 AR Aol Al o Hlsl 5

>

ot F e5Aa g
71 = S BAh E3], Aot @79 OF+FDP 2|2 FollA 242t 24, 2.5 gkg' 2 7 2, controlof| A]
247+ 0.6,0.7 gkg' 2 7P IUTE o] F T4 o] 22 SAERH 7 E X 24 57148 5ol o5 EYF
U g skl S7HE A BeEm A T EY] f7)E T 22 A Bolck A4 T2 A" A
Sof| & Zpol & Ko7 ottt f71dH| 8 B FAERHV|E AR 22 A2 Al EG U st ek ¢
Fol Zghe F ik shegol oJsl F71= = S E.2IthOh and Kim, 2013; Jeon et al., 2020). £ 710l A &= F-4]
2 7to] R lAt gl Aot Aol A 742t 35.6 mgkg' F20.5 mgkg! 2 AlY A &AL SH26.1 mgkg!)

52

o} 2 2fo] & Eol ] AR, OF4] 2] 712} OF + FDP 2] 2|70l A 65.7 - 903 mgkg' AP0l = 71l = 432 23
ok 2|2 ol 22 g0 OFA 2]l A K, Ca™ Mg 7F 212 0.68, 6.99, 2.99 cmol, kg ' 2 71 =71 7161l 2
™, controlollA] 212} 0.53, 5.37, 1.93 cmol, kg = 7 ST} AFof|Al= OF + FDPA] 2]l A K, Ca™, Mg™ 7 2}
7} 0.55, 8.46, 2.95 cmol, kg @ &2 K'Z A| I3t Ca™, Mg™ 7} 7F A 271513121, OFx] 2] 7+l A 0.61, 5.06, 1.73
cmol, kg O 2 7P 2tk

S~

Table 4. Chemical properties of soil used in the experiment.

Element content (g'kg” . Exchangeable cations (cmol, kg’

Treament 1:5h0) @mh — ¢ Sh onmie O e TR 11\14?
Lettuce

Control 6.7+0.1 024+0.04 06=+0.0 0.1+£0.0 6.0 1.1£0.1 364+6.7 056+0.03 537+026 1.93+0.07

OF 70+02 1.23+£033 19+0.2 0.1+£00 19.0 32+03 748+25 0.68+0.09 699+156 229+0.37

OF + FDP 69+0.3 138021 24+02 02+0.0 12.0 41+£03 903+£29 063+0.11 6.11+£2.00 195+0.64
Young radish

Control 6.6+0.2 0.19+0.02 0.7£0.0 02+0.0 35 1.1+0.1 205+06 065+0.12 5.14+044 1.80+0.16

OF 69+02 096+0.04 1.1+02 0.5+0.1 22 19+03 65781 061+009 506+£0.69 1.73+021

OF +FDP 71+£02 0.71+0.13 25+0.3 09+0.0 2.7 43+0.5 794+6.7 055+0.11 846+1.80 295+0.74

OF, organic fertilizer; FDP, dehydrated food waste powder; EC, electrical conductivity; C, carbon contents; N, nitrogen contents; OM, organic matter contents;
Av. P,0O;, available phosphate contents.
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Conclusion

2 dFe AEFIE A 2ge A AES A1 8| 50l 30%E 23ste] Bl A& Al 2 A4S
o B ateld Hstel nlaj= Y2 ISt AR 2E (S, @ e A Atk 12
o, /5ot Ao 452 ZdA|A 0 2 /7] A H| B(OF, OF + FDP)E Al-8-8t 2] 2] 7ol A controlel] I3} 2] 2] 0=
85-0] S715H 2.1, OF2} OF + FDP Ao 9] -2 2Rl Zto= QiRlth A & EF2] 5442 /712 H| Z(OF, OF
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