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ABSTRACT: This study was conducted to investigate effects of mixture with dried food waste powder (FWP) and mixed
organic fertilizer (MOF) on growth of pakchoi. As compared with non-fertilizer treatment (NF) or control (MOF treatment),
growth of pakchoi in FWP treatments (2,500 kg/ha, 5,000 kg/ha, 10,000 kg/ha) was inhibited by salt (NaCl) content in
the FWP. In comparison with control, mixtures of MOF and FWP (FWP10, FWP20, and FWP30 treatment) were not significantly
different, and their salt content correlated with pakchoi growth factors negatively (P<0.05). Applied of FWP10, (FWP10:
2,500 kg/ha, 2FWP10: 5,000 kg/ha, 3FWP10: 7,500 kg/ha, 4FWP10: 10,000 kg/ha), growth factors of FWP10, 2FWP10
and 3FWP10 treatment were not significantly different than those of chemical fertilizer treatment, and of 4FWP10 decreased.
Correlation coefficient between NaCl supply by FWP10 application and growth factor was negative (P<0.01). These results
indicated that FWP was used as another source of organic fertilizer, and the organic fertilizers blending with FWP inhibited
a pakchoi growth by increase of salt content containing in the them or of salt supplying amount after their application.

Keywords: Dried food waste powder (FWP), Pakchoi growth, Salt (NaCl) content, Sources of organic fertilizer
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Table 1. The Properties of Organic Fertilizers or Raw Material

Fertilizers WC OM N P,0s K0 Sum of N, P,0s and K;O
or Material” (%)
MOF 13.2 76.2 4.5 24 1.2 8.1
FWP 13.7 72.9 4.4 2.5 1.2 8.1
FWP10 13.2 75.9 4.5 24 1.2 8.1
FWP20 133 75.5 44 2.4 12 8.0
FWP30 133 75.2 44 2.4 1.2 8.0
Guideline” - 60 over 7.0 over

YMOF and FWP represent mixed organic fertilizer and dried food waste powder, respectively. FWP10, FWP20 and FWP30 was the mixture
MOF and FWP (FWP10: MOF 90%+FWP 10%, FWP10: MOF 80%+FWP 20%, FWP10: MOF 70%+FWP 30%).

JGuideline qualified organic fertilizer from RDA represent that of mixed organic fertilizer.

WC and OM represent water content and organic matter, respectively.

Table 2. Soil Chemical Properties Used in This Experiment

Av Exchangeable cation

H EC T-N OM CEC
Item P -P,0s K Ca Mg Na
(1:5) (ds/m) (g/kg) (mg/kg) (cmolo/kg)
Value 6.9 0.85 3.1 58.1 491 0.9 10.3 4.3 0.8 17.4
Optimum range  6.0~7.0 - - 25~30 350~500 0.7~0.8 5.0~7.0 1.5~2.5 - 10~15
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Table 3. The Growth of Pakchoi after Treating Dried Food Waste Powder (FWP)

: Chlorophyll No of leaves Leaf length Leaf width Fresh weight Dry weight
Treatments” 3
(mg/100cm”) (ea/plant) (cm) (g/plant)

NF 3.72¢” 15.2b 12.5bc 6.1b 22.7b 2.47b
Control 4.58a 19.8a 16.0a 7.9a 60.1a 3.95a
FWP1 3.89bc 12.5bc 11.5bc 5.3bc 15.3b 1.58¢
FWP2 4.12b 12.7bc 10.7bc 4.9¢c 14.5b 1.39bc
FWP3 4.07b 11.5¢ 12.1¢c 5.6bc 16.0b 1.22d

Correlation” -0.046™ -0.687" -0.525" -0.545" -0.414™ -0.532"

UTreatments were as follows. NF: non-fertilizer; Control: MOF (mixed organic fertilizer); FWP1: FWP 2,500 kg/ha; FWP2: FWP 5,000 kg/ha;
FWP3: FWP 10,000 kg/ha. These organic fertilizers were applied before 15 days planting pakchoi seedlings.
YMeans with same letters within column are not significantly different by Duncan’s multiple range test p<0.05 level.

ICorrelation coefficient between supply of NaCl from FWP and each growth factor such as chlorophyll content, leaves number, leaf width,

leaf length, fresh weight and dry weight (n=11).

* and ** represent significant at the 0.05 and 0.01 probability level by correlation coefficient, and ns not significant.

Table 4. The Growth of Pakchoi after Applying Mixture of Mixed Organic Fertilizer (MOF) and Dried Food Waste Powder (FWP)

. Chlorophyll No of leaves Leaf length Leaf width Fresh weight Dry weight
Treatments” 5
(mg/100cm”) (ea/plant) (cm) (g/plant)

NF 4.80a” 20.0c 13.1b 7.4b 39.1b 3.20b
Control 4.46a 22.3ab 13.3ab 7.7b 52.4a 3.89a
FWP10 5.11a 21.3bc 13.8ab 8.7a 56.0a 3.85a
FWP20 4.72a 21.2bc 13.6ab 8.1ab 51.6a 3.52ab
FWP30 4.35a 23.3a 14.4a 7.9b 50.6a 3.63ab

Correlation® 0.013™ 0.449"™ 0.667" 0.441™ 0.484"™ 0.163™

DTreatments were as follows. NF: non-fertilizer; Control: MOF; FWP10: MOF 90% + FWP 10%; FWP20: MOF 80% + FWP 20%; FWP30:
MOF 70% + FWP 30%. These composting organic fertilizers were applied 2,500 kg/ha before 15 days planting pakchoi seedlings.
Means with same letters within column are not significantly different by Duncan’s multiple range test p <0.05 level.

ICorrelation coefficient between supplying content of NaCl and each growth factor such as chlorophyll content, leaves number, leaf width,

leaf length, fresh weight and dry weight (n=11).

* and ** represent significant at the 0.05 and 0.01 probability level by correlation coefficient, and ns not significant.

F71EA-E 3L, 29(3), 2021
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Table 5. The Effect of Application Amount of FWP10 on Growth of Pakchoi

: Chlorophyll No of leaves Leaf length Leaf width Fresh weight Dry weight
Treatments” 3
(mg/100cm”) (ea/plant) (cm) (g/plant)

NF 3.8a% 11.5¢ 15.3¢ 5.7d 14.8¢ 1.19d
Control 3.6a 16.7b 22.4a 9.4a 46.7bc 2.70b
FWP10 3.1a 21.8a 23.8a 9.5a 65.5a 3.44a
2FWP10 3.5a 20.5ab 22.4a 8.5b 52.4b 2.96b
3FWP10 3.3a 19.3ab 21.9a 8.2bc 43.7¢ 2.80b
4FWP10 3.8a 18.0ab 18.5b 7.3¢ 28.4d 1.96¢

Correlation” 0.178™ 0.014™ 0617 -0.839™ -0.650™ -0.599"

DTreatments were as follows. NF: non-fertilizer; Control: chemical fertilizer treatment (N-P,05-K,0=10.2-4.9-8.7), FWP10: (2,500 kg/ha),
2FWP10: (5,000 kg/ha), 3FWP10: (7,500 kg/ha), 4FWP10: (10,000 kg/ha). These composting organic fertilizers were applied before 15 days

planting pakchoi seedlings.

Means with same letters within column are not significantly different by Duncan’s multiple range test p <0.05 level.
ICorrelation coefficient between supplying content of NaCl and each growth factor such as chlorophyll content, leaves number, leaf width,

leaf length, fresh weight and dry weight (n=14).

* and ** represent significant at the 0.05 and 0.01 probability level by correlation coefficient, ns represent not significant.
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e Fo] 43S Yehdtta B aste] f7]40
Foll A Ak o] Ylo g JRo] e wH
Tl RSy, o] 59| A= £ Ao A= FWP
o] Aejwkel] W A0 A% Al A FWPe] A
Hloj| oJa)] AJakFe] TS SR1E 5= AN (Table 3),
Kim et al.”9] ATl A= FWPe] =g]ekol| whe} A5
oF v o] 53 Arkgo] sk 2l fr1dv s
% Gl Aol 7187 wWioletal Barsed
o} A8 A7EF B A7) AAES o838 Al
£ uff FWP102] ABIZF Sl wle}t 7o) A&l
adhe 21 FWP102] Agol] o3l de] 3ad©]
7V WEo = dAEn)?. o) 3 FWPE §
frale HIRE A% o] 83k A ES T EE &
F 37T ¥llo] & - 3lomg F71HRl BYET
3} 2 AYS gl ek A Ak Aoz
T 2 AT ARE Bl AR ARl <%
A& AA7F e B91E 63 kgha FE0|H, o &
F71dnRe] 13] A A HIR F g8 o St
o o] oF2.5% BAEE QA HSZZTHNA 3
71489 7132.0%) o1& JEREZ E3R714 7]
= o3tE AHIShE A2 e Ao g AT

B AGE S ERHEAZENFWP) Y o5 &
e S 1 AHIB(MOF) & Bl FUste] 373
= g T A BEAS 2AR Ao o) 2t

1. FWP2] A2]=zhd A7 Al Aldox] B o]
slstd £ 9] st JEREA] 9dgkout FWP
A TES SRR AAo] 7HAs)
R, FWP A 2| Ze] F7tel| vt E¢F 5 A&
Fagol 7kt AAAN e o] s
7S JERSITH

2. FWPS} MOF E3H=(FWP10, FWP20, FWP30) 5
FWP2| &3]l w2 A7) Aul Aldd=
AT B olslel EA Ajols eRIT
RN, AAAN ] AL TR IAN s A
3} ztolE YERHA] ekskth

3. FWP2} MOF &3 A7 & thE&7{MOF A&
T 71 Frake A E4S JERd AT
FWP102.2 ZALE AT

4. MOFe} 718 frARsE A7) A% 5438 et
W= FWPLE MOF E3HE(FWP10)9] A2l B
o|s}atd 2] wslel JaS mIX|A] 2¥9kal, FWP10
AulEE g7l e] AS B4 Bl FWP102] 5
7 W= e Ag]FolA el s AelTtet
BAASE A<l Afol& UERNA| RokTh

5. FWP10 A& & 7310 A7 A3t a3
E vl A3, 94, 9F, AET L AEF
Al O] S YERARLAL o= FWP109] A
HE 37 EY 5 9% 55 7= A=9

[e}
W a9 v

=

[e)

SAEFHVEARE DY frdn S22 ] &8
7148 Fakee] Ags e f7]1dhls 9
o =rikslel WHS AV JloenZ ufg- Fa
stk SRR kel AR FHiska gl) wiEel
AR T AL, AujA] EHISE EAF F
Ald ) A=F Aol Bk gheFek A7 B2d A
o2 A7tdT

Wor
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