Journal of the Korea Organic Resources Recycling Association, 27(4), pp.5-13 (2019)

) Original Paper
ISSN 1225-6498 eISSN 2508-3015  https://doi.org/10.17137/korrae.2019.27.4.5

BHER TPIE L2RE SIS SR80l osfer 54 2

Physicochemical Properties of a Mixture of Dried Food Waste Powder
with Organic Fertilizer and Effects on the Growth of Major Leafy Vegetable
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ABSTRACT: This study was conducted to investigate the application effects of dried food waste powder (FWP) and
mixtures of FWP and organic fertilizer (MFOs) on the growth of lettuce and Chinese cabbage. The physicochemical
properties of FWP and MFOs were analyzed. As FWPs containing 3.11% NaCl was applied at 250 kg, 500 kg and
1,000 kg per 10a, growth factors of lettuce and Chinese cabbage, such as a number of leaf, leaf length, leaf width,
and dry weight were decreased than those of control appling organic fertilizer. The higher the FWP ratio in the MFOs,
the lower the concentrations of N and P,Os in the MFOs, while the higher the concentration of NaCl. As compared
to dry weight of control after treating MFOs, lettuce were not significant in MFOs treatments containing 10~30% FWP,
and Chinese cabbage in MFOs treatment containing 10% FWP.

Keywords: Chinese cabbage growth, Food waste powder (FWP), Lettuce growth, Mixtures of FWP and OF (MFOs),
Organic fertilizer (OF)
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Table 1. The Properties of Dried Food Waste Powder (FWP) and Organic Fertilizer (OF)

g W.C. O.M. N P20s K20 NaCl
Materials”
(%)
Fwp 5.5 81.9 4.05 1.63 1.34 3.11
OF 10.8 75.3 4.52 2.54 1.21 0.10
Table 2. Soil Chemical Properties Used in this Experiment
i Exchangeable cations
oH EC TN OM. el e CEC
-P205 K Ca Mg Na
(:5) (dS/m) (g/kg) (mg/kg) (cmol'/kg)
6.5 0.74 3.9 78.4 597 1.1 11.8 4.7 0.8 17.3
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Table 3. The Growth of Lettuce and Chinese Cabbage After Treating FWP

Treatments” Chlorophyll No. of leaves Leaf length Leaf width Fresh weight  Dry weight
reatments
(mg/100cm?) (ealplant) (cm) (9/plant)
Lettuce
NF 2.07d? 15.0b 14.8b 8.1bc 26.1b 3.05b
C 2.83a 19.8a 18.0a 12.8a 59.8a 3.62a
1/2PF 2.18cd 16.0b 14.4b 7.5¢ 22.4b 2.09¢
PF 2.30bc 15.7b 14.5b 8.5bc 25.7b 2.19¢
2PF 2.36b 15.7b 15.4b 9.0b 24.8b 1.67c
. 3)
C":le:l“l‘tll;m -0.458 -0.664" -0.404 -0.460 -0.633" -0.792"
Chinese cabbage
NF 32la 14.8b 13.2b 6.9bc 22.0b 2.84b
C 3.24a 17.7a 17.9a 9.4a 47.6a 4.84a
1/2PF 2.95ab 14.7b 10.5¢d 5.5¢d 15.7b 2.17bc
PF 2.76b 14.3b 9.4d 5.3d 12.8b 1.48¢
2PF 2.90b 15.5ab 12.4bc 7.0b 19.3b 1.74c
Correlation -0.458 0392 -0.444 20330 0.544° -0.708"

(n=11)

UTreatments were as follows. NF: no fertilizer; C: control, organic fertilizer, 500 kg/10a; 1/2PF: dried food waste powder (FWP) 250 kg/10a;

PF: FWP 500 kg/10a; 2PF: FWP 1,000 kg/10a.

YMeans with same letters within column are not significantly different by Duncan’s multiple range test at p=<0.05 level.
ICorrelation between amount applying FWP and each investigated growth factor of two vegetables. * and ** represent a significance at the

0.05 and 0.01 probability level, respectively.
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Table 4. The Physicochemical Properties of Mixture of FWP and OF
Treatmens” W.C. oM. N P,0s K;0 NaCP?
reatments
(%)
10% 9.0 80.6 4.46 2.62 1.25 0.63
20% 8.8 81.1 4.39 2.45 1.23 0.75
30% 8.4 82.0 431 227 1.29 0.96
40% 7.8 82.2 4.10 2.19 1.31 1.31
50% 6.8 83.4 4.09 2.11 1.33 1.32
60% 7.2 81.8 4.03 2.06 1.25 1.54
70% 7.0 81.9 3.99 1.97 1.34 1.80
80% 7.1 82.0 4.00 1.84 1.28 1.93
90% 6.7 82.3 3.98 1.73 1.27 2.16
lation” - - - -
COZ;?;;’" 0912 0.521 -0.932 -0.988 0327 0.994
Guideline” - 60 over Sum of N, P,Os; and K,O: 7 over 2 below

In treatments, 10~90% mean blending ratios of FWP.

ICorrelation between ratio blending with PWF and each physicochemical property of organic fertilizer. * and ** represent a significance at

the 0.05 and 0.01 probability level, respectively.

IGuideline qualified organic fertilizer (OF) from RDA represent that of mixed organic fertilizer.
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Table 5. The Growth of Lettuce and Chinese Cabbage After Treating MFOs

. Chlorophyll No. of leaves Leaf length  Leaf width Fresh weight  Dry weight
Treatments” ;
(mg/100cm?) (ea/plant) (cm) (g/plant)
Lettuce
NF 2.75a% 13.5d 12.7g 7.0g 16.4h 1.38f
C 3.07a 20.5ab 18.6abc 12.5ab 66.8b 3.69a
10% 3.02a 21.5a 19.1a 12.7a 74.8a 3.75a
20% 2.90a 20.3ab 18.9ab 12.6ab 67.7b 3.44abc
30% 291a 19.3ab 19.3a 12.8a 66.3b 3.56ab
40% 2.93a 19.3ab 18.2bcd 12.2abc 56.3bc 3.23bc
50% 2.93a 20.2ab 17.9¢d 12.0bc 56.4c 3.39abc
60% 3.02a 18.8b 17.3d 11.8¢c 51.2d 3.12cd
70% 2.99a 19.2b 15.7¢ 10.8d 41.9¢ 2.87de
80% 3.05a 18.5bc 15.1ef 10.2¢ 37.5f 2.75¢
90% 2.78a 16.7¢ 14.7f 9.3f 31.3b 2.66e
lation” " . - . .
Cog:;z;’” 20.160 0.672 -0.884 0.873 -0.947 -0.876
Chinese cabbage
NF 2.73d 16.2f 9.9 5.4d 12.7¢ 1.72¢g
C 3.59ab 26.2a 17.9a 9.7a 65.7a 5.41la
10% 3.63a 24.2bc 17.9a 9.7a 64.2a 5.11ab
20% 3.25abc 24.8ab 17.9a 9.6a 61.4ab 4.57cd
30% 3.29abc 23.8bcd 17.6a 9.5a 60.0ab 4.29d
40% 3.16¢ 23.5bed 17.7a 9.5a 59.1ab 4.37d
50% 3.35abc 22.3cde 17.2ab 9.2ab 52.5bc 4.22d
60% 3.37abc 23.0bcde 17.1ab 9.1ab 56.8ab 4.87bc
70% 3.20bc 22.2de 16.2b 8.7b 46.0c 3.66e
80% 3.53abc 21.2e 14.8¢ 7.7¢ 36.5d 2.97f
90% 3.29abc 22.3cde 13.4d 7.5¢ 32.4d 2.88f
I i ok kK *k koK kK
C"(:i;é‘)"“ 0235 0.777 -0.798 -0.846 -0.859 -0.855

DTreatments were as follows. NF: no fertilizer; C: control, organic fertilizer (OF), 500 kg/10a; 10~90%: MFOs 500 kg/10a. MFOs represent
mixtures of OF and FWP, and 10~90% means blending ratio of FWP in the MGOs.

YMeans with same letters within column are not significantly different by Duncan’s multiple range test at p=<0.05 level.

ICorrelation between blending ratio of FWP in the MFOs and each investigated growth factor of two vegetables. * and ** represent a

significance at the 0.05 and 0.01 probability level, respectively.
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