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Abstract

The amount of food waste generated in Republic of Korea has been increasing alongside an
increasing population and booming economy as such, research on effective treatment and
recycling is required. Food waste recycling is complicated by its inferior characteristics such as
high levels of water and concern that its continuous application to farmland can lead to salt
accumulation and concomitant damage crops. In the present study, therefore, dehydrated
food waste powder (FWP), which contains a large amount of organic matter and nutrients,
but which may require additional improvements was mixed in various ratios with organic
fertilizers and the mixtures were tested for their effects on the growth of the leaf lettuce. A
control was set up with inorganic fertilizers alone while a treatment with only FWP was also
included. The mixture of FWP and organic fertilizers produced better leaf lettuce growth in
all the treatments than the control and FWP. The fresh weight of the leaf lettuce produced
with a mixture containing 60% FWP was 50% higher than that of the control. The results from
this study indicate, therefore, that FWP mixed with other organic supplements in appropriate
amounts positively impacts crop growth and development.
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Introduction

SAEF H71E2 Ut /19 F71 9 T AI9] Atk Qlsf uijd F7 k= FAllo]
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5 97159 @112 91 22| v o] AlZet A% o] th(Kim and Kwan, 2015; Lee et al., 2019). |+ 2-4]
=5 7182 S HolA aabgat HERIPg S Sl SU = AYAHE THKim et al, 2019; Jeon et al., 2020).
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Materials and Methods
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Table 1. Physico-chemical properties of soil before the pot experiment (N = 3).
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Results and Discussion
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Table 2. Chemical properties of organic fertilizer mixed with dehydrated food wastes powder (N = 3).

Sample pH EC_l T-P Inorganic contents (%) NaCl

(1:5D.H,0) (dS'm™) (%) K,0 CaO MgO (%)
FWP 0% 5.19+0.04 1.18£0.01 0.39+0.03 0.38 143 0.17 0.61
FWP 20% 5.16+£0.01 1224+0.13 042+0.04 033 1.02 0.16 0.66
FWP40% 5.15+£0.01 1.24+0.01 0.45+0.00 0.31 1.89 0.14 0.66
FWP 60% 5.14+0.01 1.26+£0.02 0.46+0.02 0.30 1.46 0.13 0.71
FWP 80% 5.13+0.02 1.36+0.01 048 +£0.01 0.30 1.54 0.12 0.81
FWP 100% 5.06+0.03 1.544+0.01 0.49+0.03 028 1.46 0.09 0.83

D.H,0, distilled H,O; EC, electrical conductivity; T-P, total phosphorus; FWP, food waste powder.

Table 3. Chemical properties of soil after the pot experiment (N = 5).

Sl pH EC . Av. PZC_)15 Exchangeable Cations (cmolc-kg™)
(1:5DH,0) (dS'm™) (mg-kg") K Ca™ Mg™
Control 6.35+0.02 0.95+0.35 79.20+8.02 0.17 0.58 0.10
FWP 0% 6.53+0.03 0.78+0.04 9643 +1.92 0.17 0.53 0.12
FWP20% 6.41+0.01 0.58£0.01 63.76+4.00 021 0.72 0.13
FWP 40% 6.38+0.03 0.68£0.01 64.53+4.36 0.29 242 0.19
FWP 60% 6.40+0.02 0.68+0.01 93.68+0.98 0.27 2.15 0.18
FWP 80% 6.48+0.01 0.58 £0.02 93.10+3.27 0.28 221 0.15
FWP 100% 6.35+0.01 0.85+0.02 65.30+2.55 025 1.75 0.19

D.H,0, distilled H,O; EC, electrical conductivity; Av. P,Os, available phosphate; FWP, food waste powder.
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Table 4. Growth characteristics of leaf lettuce (N = 5).
Fresh shoot Fresh root Dried shoot Driedroot ~ Numberofleaves  Leaflength Leaf' width

freatment (g plant) (earplant’) ()

Control 4247+438  6.03+243ab 6.89+044c  0.33+0.09bc 19.00+1.00ab 13.15+1.03a 7.84+045a
FWP 0% 4695+ 14.11a 8.07+0.75ab 7.184+0.78bc  0.58 +0.05ab 20.67+231lab 14.15+14la 9.17+1.11a
FWP 20% 51.63+6.83a 7.65+1.84ab 8.83+4.26bc 0.50+0.12ab 21.33+2.52a 14.00+0.18a 9.12+0.34a
FWP40% 5244+10.0la 4.74+1.70ab 1093+530ab 0.31+0.16bc 17.33+1.53b 13.71+031a 8.63+0.84a
FWP 60% 63.63+6.66a 7.00+2.35ab 1429+024a 0.60+0.46a 23.00+1.73a 1443+026a 9.20+0.66a
FWP 80% 5394+676a 4.15+1.50b 13.64+1.10a 029+0.15bc 20.00+1.00ab 14.17+146a 8.63+044a

FWP 100% 4981+425 551+134ab 13.17+£022a 032+0.06bc  1933+0.58ab 12.84+140a 831+0.74a
Values represent by means +=SD, One-way analysis of variation, ANOVA, Post-hoc test by Duncan's multiple range test in SPSS version 24.0.
FWP, food waste powder.

a - ¢: Same letter under same parameter are not significantly different at p = 0.05.

FWP 40%

FWP 60% FWP 80% FWP 100%

Fig. 1. Leaf lettuce grown for 38 days in different ratio of food waste powder (FWP).
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AZ0] 229 2AVSH A1t g FWP 60% 2] 2] Lol A] 2.73 & 0.15 (Brix) 2 7P =2 2FS YR, Tz
TlA 1.40 £ 0.40 (Bri) 2 73 She 342 Lt gich, WArel R4 1R FWP40% X2} 70014 22667 £ 32146
mgkg' 2 7P & S Vet 5 A5 4 TF2 FWP 20% 2] 2] Loll A 35.11 £ 2.64 (SPAD) = 7Hd =%
ARt 2 F-22HE LrERIA] eFkTh(Table 5).

Table 5. Quality characteristics of leaf lettuce (N =5).

Sweetness degree Nitrate-Nitrogen Chlorophyll
frestment (Biix) (mgrke) (SPAD)
Control 1.40+0.40d 1,223.3+321.9¢ 31.38+1.56a
FWP 0% 1.93+£0.25¢ 1,933.3 +£288.7abc 34.10+342a
FWP 20% 2.27+0.38abc 1,933.3 + 642.9abc 35.11+2.64a
FWP40% 247+0.32ab 2,266.7+321.5a 3231+3.0la
FWP 60% 2.73+0.15a 1,600.0 & 100.0abc 34.04+20la
FWP 80% 247+0.06ab 1,333.3+416.3bc 3342+391a
FWP 100% 2.70+0.26a 1,600.0 + 519.6abc 35.98+0.89a
Values represent by means +=SD, One-way analysis of variation, ANOVA, Post-hoc test by Duncan's multiple range test in SPSS version 24.0.
FWP, food waste powder.

Conclusions

2 <
S 87 A3} FWP 60% A 2] 77}t 2ol vl oF 50% £ BFEES Ul em, da4s oF21% &

FWP 2| 2] = /352 50l 3742 9F2 Fe A= wekenh
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