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Manufacturing Fermented Rapeseed Meal Compost using Two Microbial Agents and
the Effect of Their Application

Ji-Eun Lee"’, Won Park?, Kwang-Soo Kim', Yong—Hwa Lee®, Da—Eun Kwon', Youn—Ho Moon', Young—Lok Cha', and Yong—Ku Kang"

ABSTRACT Rapeseed meal, which is a byproduct of rapeseed oil extraction, improves crop productivity by supplying nutrients
to the soil. The present study aimed to manufacture fermented rapeseed meal compost using two effective microbial agents and
evaluate their efficiency as fertilizer. To types of fermented rapeseed meal, manufactured using either a bio-carrier or microbial
agent, showed no differences in pH, electrical conductivity (EC), and total nitrogen content. However, the contents of NH4-N and
NO;-N as inorganic nitrogen were increased by 5.6 times and 1.5 times, respectively, after 5 d of fermentation. Rapeseed meal
fermented for 5 d was applied to tomato a basal fertilizer and after eight weeks, the plant height increased in all fermented rapeseed
treatments compared to that in the chemical fertilizer treatment, and also the quantum yield of photosystem II (PS II ) showed the
same trend. The total nitrogen content of tomato leaves treated with a microbial fermented rapeseed meal was twice as high as that
of that treated with a chemical fertilizer. It was confirmed that the increase in the tomato height was an effect of the rapeseed meal
containing inorganic nitrogen, which can easily be absorbed by plants. From these results, it is considered that fermented rapeseed
meal manufactured with an effective microbial agent for 5 d showed the highest inorganic nutrient content and greatest growth
enhancement in tomato.

Keywords : manufacturing method, microbial fermentation, nitrogen, rapeseed meal
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7] Y3 =t Yun e al., 2011; Ok et al., 2016). =+
W HIE BATA A RS bR Sel 714 HRE
=A% sEder 2T 4 loen, AEAdE g+
d} z1.8 vk u|7kedl So] Qo F&E 2% o]
Ay &3te]o] BujEt(Yun ef al., 2011).

A% wulo] wls) §714 slRe) Ak FFE 1-34)
Ax Wk B E QT Cho & Chang, 2007). Al# {714
vz o] Ha AAA R 5.5%0]|0, Aol @ A ZAF

SheF o Z7F 2.9, 1.3% %2 R IEJATHYun ef al., 2011). ©]

A f71d vRe] dae F2 7] FHE EASH] o
%Oﬂ ez 1& HIE ek, o)) g Bk A8

S-S SAANA S Z7H171H, f7158 339
o2 BENEF auE & = QlthKang ef al., 2002; Cho
& Chang, 2007; Yang et al., 2008).

$714 HRR AET Gl °zﬂm Agatel 2%
W% FA AR BT Ak =
A3 o AE Sla) S A]%aai% A, Ak ¥
787t S7hste] mo) A Fepol Frhsteon ol v
v 59| =% SV A HMoon et al., 2017; Park et a
2017). =g fAES AJ§SE oA AujE whuf o 7é
Oloﬂ}\—] xl/\ 6]—31:0] _.7]_0}01 *Lxlo] ‘5}:/11—304031 _/'\_
ESE 27159 tHGuo ef al., 2007).
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Table 1. Changes in pH and electrical conductivity (EC) in rapeseed meal treated with two microbial fermentation agents over

the fermentation period.

Fermentation period

0 day 1 day 3 days 5 days
pH (1:5)
Bio-carrier 5.63 a 570 a 5.61 a 5.59 a
Fermented Microbial 5.64 a 547 b 544 b 543 b
EC (dsm™)
Bio-carrier 2.70 a 335 b 3.80 ¢ 4.00 ¢
Fermented Microbial 275 a 3.60 b 395 ¢ 4.05 ¢

Different lowercase letters indicate significant difference at P < 0.05 by Tukey’s test.
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Table 2. Changes in the total N, NH4-N, and NOs-N contents in rapeseed meal treated with two microbial fermentation agents.

Fermentation period

0 day 1 day 3 days 5 days
Total N (%)
Bio-carrier 4.6 a 4.8 a 4.6 a 45 a
Fermented Microbial 4.6 a 4.1 b 42 b 45 a
NH/N (mg/kg)
Bio-carrier 1949 a 432.8 b 616.2 ¢ 869.0 d
Fermented Microbial 193.8 a 480.5 b 1,088.3 ¢ 896.7 ¢
NO;-N (mg/kg)
Bio-carrier 36.8 a 456 b 50.7 b 573 ¢
Fermented Microbial 359 a 492 b 474 b 55.7 b
Different lowercase letters indicate significant difference at P < 0.05 by Tukey’s test.
20| e s darof whet S7F shlti(Table 2). v]4 e Zdes Folshs BN F78EdaE d2sH
= A EdRt AEY AR EEH das Fa 1R Aol AAte At 22 Rl Az SAAA
Ef 432.8 mg/kgO 2 0943} 194.9 mg/kghit) 2.24] F7}s} A7t A5 F T Aa o] SR Aoz A
fom, Fa 3U2tof= 616.2 mgkgo & 3.24H) F7F5HY a2E, 929 At Wy Ao vs Ha 549 F
i, 5YAkol= 869.0 mg/kg O 2 4.6H] 57}0}0“‘4. o= i o] Wol Ha 5Uate] WaFol Stist H Ao
HaA &9k AR YEEE Ha B3 R 19525 2 AbrEnh B3 uE GAHE o83 FAE] H= A
Hll, 3Y2koll= 1,088.3 mgkg 22 5.64l, SUA} 896.7 mgkg = o] r|Eo] Hild vl qlok vjE BAE A= F
O 46v) SIS Aate Ao A, s gAY B EFste] HRE AR $ Aol AES Ay g
SRRt Aol A Fa 0L Aol mIs| F<s 1D 1.24], 5 719] 9%, 4%, A5 2 AT 5ol ST 2
Az} 1.5 Z71ska, nAE e Aol &8sk S-Aydr 1= A Lee et al., 2007).
ML R T 13-158) Zrlskdnt AR 9A B3 MR WA o] A9 B nel Batsle] A85AS
e A5, s 5UAF 57.3 mgkg o2 FUS] T A iﬂ%‘?ﬂElﬂHiﬂ EEAY AES ST B
wo A A4 FqHFS R o] thE Ha A4 3% v} QIth(Kim ef al., 2008, Chung et al., 2013). ©] A
W2 AR Ak G Mshs EAA $O4S Holx W E nAR WaAlel 3w Bavime] AL o
eob s Al = FAE s SUAE AlQdstar F WSk UERA] Ftthar Harstlon, of g Haet
& gl wE o Aol Stk o= UV@E AAE Aibe] o] ok Bargl vh Il An er al. (2015)
=osto] RS BSAZE AL Rz S5 aes 5 < F71AHY FlE A b A5 (Dried yeast)
A AA = Ade Aire da) deEe Zé_‘iﬂ 459 of ol F7HethL Bustgich nE BaA S F A&
oA S} H= AE g9 T 4 Uitk Ql Pichia anomala>- ERFO 2 F& FA8re] oFm el
s THAlE TV Hade @71 HadS Sl Az ghFo] S7KeE AL oleljt amyto] o3 St A
EZRFetal Qlof FUIARY S SR EE v o2 AbmEth
a5 shel Akt ERME 22 &, Lactobacillus sp.) R 29 A= A 5 71 HES £8 oA
< A ERE sk Ta &b XPOH EHoﬂ *ZH OPi -3 o Esto] WaA|A dulE Azt ofd A 2
i 59 AEE IA 71 e) Aawks FEAIR A Eilﬂ FH|EO= 7

= 37°C01]A1 72A]7}(3°1)
.% /\] 7]‘7(]— =Kk HLELQ— 5031

of AAPE 7IH 2N Aol 7HsE A0 FEHETHChoi
et al., 2008; Cho et al., 2010; Chung et al., 2013).
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Table 3. Chemical properties of rapeseed meal treated with two micobial fermentation agents after 5 days.

Treatments T-N (%) P,Os (%) K0 (%) CaO (%) NH4-N (mg/kg) NOs-N (mg/kg)
Bio-carrier 4.51£0.032 10.224+0.176 1.34+0.009 0.74 869.0 57.3
Fermented Microbial 4.49+0.100 9.99+0.746 1.39+0.001 1.86 896.7 55.7
Chemical fertilizer 15 7 9

Table 4. Physicochemical characteristics of soil before treatment with fermented rapeseed meal.

i EC T-N(%) NH4-N NOs-N Ex.Ca Ex.Mg Ex.K
p (dS/m) ° (mg/kg) (mg/kg) (cmol/kg) (cmoly/kg) (cmoly/kg)
7.74+0.049 0.38+0.030 0.09+0.002 24.7+0.88 2.3£0.33 3.80+0.025 1.96+0.015 0.83+£0.014

EC; Electric conductivity, T-N; Total nitrogen, Ex.; Exchangeable cations.
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£ 60
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1.
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Fig. 1. Effect of fermented rapeseed meal treatments on tomato plant height. The effect was confirmed by measuring plant height
after four (a) or eight (b) weeks of treatment. Bars represent standard error. Different lowercase letters indicate significant

differences at P < 0.05 by Tukey’s test.
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Fig. 2. Photosynthetic ability of tomato treated with fermented rapeseed meal. The ability was confirmed by the optimal quantum
yield (a) and quantum yield of photosystem II (PSII) (b) in the leaves of tomato after four weeks of treatment. Bars
represent standard error. Different lowercase letters indicate significant differences at P < 0.05 by Tukey’s test.
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Fig. 3. Total nitrogen contents in the leaves of tomato treated
with fermented rapeseed meal. Bars represent standard
error. Different lowercase letters indicate significant
differences at P < 0.05 by Tukey’s test.
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