Journal of the Korea Organic Resources Recycling Association, 29(3), pp.41-48 (2021)

) Original Paper
ISSN 1225-6498 eISSN 2508-3015 https://doi.org/10.17137/korrae.2021.29.3.41

PAE B2 WE QIIH|E X2 M2
7] 4% B2 B4 U 220] O3l o

=

Effects of Fermented Mixed Organic Fertilizer Utilizing
By-Products on Soil Properties and the Yield of Organic Lettuce
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ABSTRACT: This study aimed to develop an alternative organic fertilizer to castor oil cake-based fertilizers. To assess
the nutrient effect of the developed fermented mixed organic fertilizers, the yield of lettuce and soil characteristics after
growth were analyzed and compared to those of a trial using a mixed expeller cake fertilizer. Two fermented mixed
organic fertilizers, FA and FB, each containing 5.0% nitrogen, 2.6% phosphate, and 1.4% potassium, were produced
by mixing different ratios of rice bran, dried distillers grains, sesame oil meal, and fish meal. This study was conducted
with six trials: untreated, mixed expeller cake fertilizer, and the fermented mixed organic fertilizers FA and FB. Based
on the amount of nitrogen fertilization (70 kg ha™) on the lettuce, the fermented mixed organic fertilizers FA and FB
were applied at 100% and 150%, respectively, and the mixed oil cake was applied at 100%. As the amount of treatment
increased, there was no significant difference except the number of leaves in FA treatment. The yields from the FA100
and FB100 treatments were 38.2 and 40.8 Mg ha™, respectively, which was not significantly different from that of the
mixed expeller cake fertilizer treatment at 38.3 Mg ha”. In addition, the nitrogen uptake and utilization efficiency of
the lettuce were not significantly different between mixed expeller cake fertilizer and fermented mixed organic fertilizer
treatments. Analysis of the chemical properties of the soil after the trial showed that he mixed expeller cake fertilizer
treatment showed the lowest pH. There were no significant differences in electrical conductivity, content of soil organic
matter, available phosphate, and exchangeable cation among the fertilizer treatments. However, the bacterial and actinomyces
density was higher in the soil from the fertilizer trials than in the non-fertilizer trials. These results indicated that the
two tested fermented mixed organic fertilizers had nourishing effects and soil characteristics that were similar to those
of the mixed expeller cake fertilizer. Thus, farmers can use these fermented mixed organic fertilizers as alternatives to

castor oil cakes for the cultivation of organic lettuce.
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Table 1. Chemical Properties of Materials Used for Producing
Fermented Organic Fertilizer

Material T-N P,0s K,O C/N Moisture
(%) (%) (%) ratio content (%)
Rice bran 1.9 36 156 240 9.3
Distillers dried grains 5.0 1.9 138 94 10.3
Sesame oil meal 67 26 1.08 73 6.5
Fish meal 95 64 091 43 10.8
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Table 2. Growth of Characteristics of Lettuce After
Applying Organic Fertilizers

Leaf Leaf
Treatment  lengh  widh o Of
om) leaves
MECT 100 12.3b¥F 13.2ns 21.5b
FA 100 13.4ab 12.3 21.2b
150 13.9a 13.5 23.6a
FB 100 13.0ab 123 22.6ab
150 13.3ab 12.9 22.9ab
NF 13.2ab 12.3 21.3b

TMEC: mixed expeller cake; FA: mixed fermented organic fertilizer
A (20% rice bran + 30% distillers dried grains + 30% sesame oil
meal + 20% fish meal); FB: mixed fermented organic fertilizer B
(10% rice bran + 40% distillers dried grains + 40% sesame oil
meal + 10% fish meal); NF: no fertilizer.

TNumbers with the same letter within a column are not significantly
differed (Duncan’s test, P < 0.05).

00 ¢
40.82 41.0a

00 r

300

Yield(Mg hal)

200

o -

00

MEC 100

0 FA 150 FB 100 FB 150

Fig. 1. Yield of lettuce according to type and application
rate of organic fertilizer. Different letters on top of the columns
indicate significant difference as determined by duncan’s test
at p < 0.05. MEC: mixed expeller cake; FA: mixed fermented
organic fertilizer A (20% rice bran + 30% distillers dried
grains + 30% sesame oil meal + 20% fish meal); FB: mixed
fermented organic fertilizer B (10% rice bran + 40% distillers
dried grains + 40% sesame oil meal + 10% fish meal); NF:

no fertilizer.
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Table 3. Nitrogen Uptake Characteristics of Lettuce According
to Type and Application Rate of Organic Fertilizer

Amount of Nitrogen use
Treatment nitrogen uptake efficiency
(kg ha) (%)
MEC" 100 87bF 42.7ab
FA 100 95b 54.3a
150 110a 50.8a
FB 100 96b 55.5a
150 90b 31.9b
NF 56¢ -

TMEC: mixed expeller cake; FA: mixed fermented organic fertilizer
A (20% rice bran + 30% distillers dried grains + 30% sesame oil
meal + 20% fish meal); FB: mixed fermented organic fertilizer B
(10% rice bran + 40% distillers dried grains + 40% sesame oil
meal + 10% fish meal); NF: no fertilizer.

Numbers with the same letter within a column are not significantly
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Table 4. The Chemical Properties of Soil before and after Cultivation
et pH EC ’ OM_l Avail. Pao5 Ex. cation (cmol. kg)

(1:5) (dS m”) (gkg’)  (mgke) K Ca Mg

Before 7.8 1.39 18.8 383.9 0.40 7.80 1.66
MEC 7100 7.3cF 1.18a 17.5ns 352.9ns 0.39ns 8.22ns 1.85ns

FA 100 7.7ab 0.86a 19.0 3434 0.33 7.70 1.68

After 150 7.6bc 0.88a 18.6 3533 0.39 8.41 1.52
FB 100 7.8ab 1.22a 18.6 401.1 0.42 7.79 1.66

150 7.6bc 1.06a 17.5 369.1 0.40 8.60 1.81

NF 8.0a 0.61b 16.8 3422 0.44 7.07 1.25

TMEC: mixed expeller cake; FA: mixed fermented organic fertilizer A (20% rice bran + 30% distillers dried grains + 30% sesame oil meal +
20% fish meal); FB: mixed fermented organic fertilizer B (10% rice bran + 40% distillers dried grains + 40% sesame oil meal + 10% fish

meal); NF: no fertilizer.

Numbers with the same letter within a column are not significantly differed (Duncan’s test, P < 0.05).
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Table 5. The Change of Microorganism in Soil by Organic Fertilizers Application in Lettuce Cultivation

Bacteria (x107) Actinomycetes (x10°) Fungi (x10°) Microbial biomass C
Treatment 5 r
(cfu g (ng g)
MECT 100 12.2ab¥F 15.3ab 15.4a 120.2cd
FA 100 15.1a 12.1b 14.6ab 154.0ab
150 12.9ab 14.9ab 8.6b 168.3a
FB 100 12.9ab 20.9a 14.2ab 163.0a
150 16.9a 21.4a 16.3a 131.9bc
NF 9.3b 14.1b 6.3b 95.3d

"MEC: mixed expeller cake; FA: mixed fermented organic fertilizer A (20% rice bran + 30% distillers dried grains + 30% sesame oil meal +
20% fish meal); FB: mixed fermented organic fertilizer B (10% rice bran + 40% distillers dried grains + 40% sesame oil meal + 10% fish meal);

NF: no fertilizer.

Numbers with the same letter within a column are not significantly differed (Duncan’s test, P < 0.05).
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