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ABSTRACT: Food waste compost with high salt content produced by aerobic digestion, but concerns about application
of cropland. To address this issue, food waste is being composted by mixing it with livestock manure, which has a
lower salt content. Therefore, this study aimed to evaluate the growth characteristics of red pepper and soil chemical
properties for continuous application with different amounts of food waste compost with manure (FWC). Treatments were
consisted of no fertilizer (NF), inorganic fertilizer (N-P,0s-K,0, 19.0-11.2-14.9 kg 10a™), and inorganic fertilizer + food
waste compost with manure (NPKFWC). FWC treatment was applied at three treatment rates based on soil organic matter
content: 900 kg 10a”, 1,800 kg 10a”, and 2,700 kg 10a” (referred to as FWC 1, 2, 3, respectively). As a result of
the red pepper yield was about 1.8 times higher in NPKFWC 1 and NPKFWC 2 than that in the NF, but decreased
in the NPKFWC 3, 300% of the recommended FWC application rate. Yield decreased in all FWC treatments with continuous
application for three year and also decreased about 40% from 3,265 kg 10a” in the first year to 1,948 kg 10a™ in the
third year. For the soil chemical properties, the content of soil organic matter, available P,Os, and exchangeable cations
increased in the FWC treatments, and were higher than the NF. Exchangeable sodium in all treatments was increased
slightly compared to the soil before used, and no significant salinization was observed in the FWC. This study confirmed
that excessive use of FWC not only reduced nutrient use efficiency, but also decreased the red pepper yield. Therefore,
it is concluded that optimum usage of FWC is effective for agroecological impacts.
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Table 1. Chemical Characteristics of Food Waste Compost with Manure(FWC) Used in this Experiment

Organic

H EC NHs-N NO;-N N P K NaCl
Compost g Matter ¥ s
1:10 dS m' g kg mg kg’ %
FWC 6.59 30.57 667 1,415 3.10 2.79 2.97 1.03 1.4

Table 2. Concentration of Heavy Metals in Food Waste Compost with Manure(FWC) Used in this Experiment

As Cd Hg Pb Cr Cu Ni Zn
Compost 7
mg kg
FWC ND ND ND 0.3 52 493 39 141.5
Standard =45 <5 <2 =130 =200 =360 =45 =900

*ND: not detected.

Table 3. Chemical Properties of Soil Used in this Experiment

Organic

pH EC o AVPOs TN NHeN  NO:N K Ca Mg Na

1:5 ds m' g kg' mg kg % mg kg cmol, kg

6.6 03 154 972 0.1 2.9 33 1.1 6.3 1.7 0.06
Optimal (o5 < 2535 450550 - ; - 0.7-08 5060 15-2.5 -
range

F71=2H 3, 323), 2024
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Table 5. Growth Characteristics of Red Pepper by Food Waste Compost with Manure Applications

Plant height Biomass (g plant”)

Year Treatments i -
cm plant Stem Leaf Root Fruit

NF 79.9b 161.1b 131.3b 53.9b 68.5b
NPK 92.8a 310.7a 234.0a 88.8a 392.5ab
2020 NPKFWC1 90.2a 343.8a 273.2a 106.1a 1,017.3a
NPKFWC2 93.5a 345.0a 268.4a 121.6a 1,027.3a
NPKFWC3 87.4a 304.4a 221.9a 110.6a 452.0ab

NF 89.2a 144.4b 128.9a 209.9b 25.2b

NPK 95.6ab 208.7ab 181.9a 276.2a 26.9.b

2021 NPKFWCI1 104.0a 183.9ab 194.1a 267.9a 28.8b
NPKFWC2 102.1a 338.2a 271.6a 421.1a 45.4a

NPKFWC3 104.3a 182.2ab 158.4a 242.8a 27.3b

NF 79.3b 80.7b 82.4b 282.3b 51.3¢c

NPK 97.8a 240.7a 223.6a 401.1ab 122.7a

2022 NPKFWCI 89.6ab 213.1a 201.8a 388.2ab 92.0b
NPKFWC2 97.3a 273.7a 258.4a 563.7a 131.3a

NPKFWC3 100.1a 245.8a 220.9a 532.3a 124.7a

*Values are the means (n=3) with standard deviations in the parentheses. Numbers with the same letter within a column are not significantly
differed(DMRT, p<0.05), NF : no fertilization, NPK: inorganic fertilizer, NPKFWC1: inorganic fertilizer + 900 kg 10a™ food waste compost
with manure, NPKFWC2: inorganic fertilizer + 1,800 kg 10a™ food waste compost with manure, NPKFWC3: inorganic fertilizer + 2,700 kg

10a” food waste compost with manure.
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Fig. 1. Yield (A) and Nutrient use efficiency (B) of red pepper during 2020-2022 by food waste compost with manure
applications. *Numbers with the same letter within a column are not significantly differed(DMRT, p<0.05), NF : no fertilization,
NPK: inorganic fertilizer, NPKFWCI: inorganic fertilizer + 900 kg 10a™ food waste compost with manure , NPKFWC2:
inorganic fertilizer + 1,800 kg 10a™ food waste compost with manure, NPKFWC3: inorganic fertilizer + 2,700 kg 10a™

food waste compost with manure.

0.012 0.006
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©)
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0.002 - 0.050 |
0.000 - 0.000 -
NF NPK NPKFWC1 NPKFWC2 NPKFWC3 NF NPK NPKFWC1 NPKFWC2 NPKFWC3
Treatments

Fig. 2. Na/K ratio in the fruit (A), leaf (B), stem (C) and root (D) of red pepper during 2020, 2021, 2022 by food waste
compost with manure applications. *Numbers with the same letter within a column are not significantly differed(DMRT,
p<0.05), NF : no fertilization, NPK: inorganic fertilizer, NPKFWC1: inorganic fertilizer + 900 kg 10a™ food waste compost
with manure , NPKFWC2: inorganic fertilizer + 1,800 kg 10a” food waste compost with manure, NPKFWC3: inorganic
fertilizer + 2,700 kg 10a” food waste compost with manure.
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