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Changes in Chemical Properties and Microbial Population of
Farm-Made Organic Liquid Fertilizer during Fermenting Process

An, Nan-Hee - Kim, Yong—Ki - Lee, Yeon - Jee, Hyeong-Jin -
Park, Jong-Ho - Hong, Sung-Jun - Han, Eun-Jung

This study was conducted to investigate the changes in physicochemical and
microbiological properties during fermenting process of farm-made organic liquid
fertilizer made of the mixture of organic materials such as blood meal and molasse
during fermenting process. The pH level of organic liquid fertilizer during the
fermentation decreased from 7.2 to 4.3. The EC of organic liquid fertilizer was
increased from 13.9 dS/m to 99.3 dS/m during the fermentation. The total
population of aerobic bacteria decreased from 8.2x10° cfu/ml to 3x10* cfu/ml, but
Bacillus spp. increased from 2.1x10% cfu/ml to 4.2x10° cfu/ml during the fermenta-
tion. Bacterial isolates were obtained from organic liquid fertilizers and identified
by fatty acid-base typing. The Genus Bacillus was dominant as fermenting
proceeded. The denaturing gradient gel electrophoresis (DGGE) profile showed
changes of bacterial communities in organic liquid fertilizers.

Key words : organic liquid fertilizer, fermentation, microorganism, DGGE
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2. Hulo] shehy A

ofml o) g}ehyg B2 FEXEH AeA 2 BEFEE £4H(2000)00 F35H sk Al

ZE dH) 9] pHO} A7|HA =X+ pH/EC meter(HI 9932, Hanna)Z A3, Fagqit g
-2 spectrophotometer(Cintra 40, GBC Sciencetific Equipment, Ltd), x| 34 o], vlgFd4
i ICP(Integra XL Dual, Sciencetific Equipment, Ltd), §49} AAdd 4L AALEAY]

(US/Vario Max CN, Elementar Analyse system GmbH)E ©]-83}o] £443}% )
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TH(A, 1997). 2+ Al A& Al 3709 petri dishell Webd colonyS 242t A3
%m% Ayt (colony forming unit)2 AAFSFATH Anjo| A Eg|d Alte] 4L 93l
A 2UE P49 As] 25 BT F Az Bl et AL

& Hewlett-Packard Gas chromatography(model 6890)9} Sherlock Microbial Identifi-
cation System software(Microbial ID, Inc., Newark, Del, USA)E o]-&3}o] T4
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4. Bud AlF A B4

MH] Z FH total genomic DNAE FZ3}7] 9|3} FastDNA spin kit (MPbio)E ©]-8-3}%
th. %% DNAT 16S rDNAS] V3 A9 A7INES S5317] 9138t 40bpe] GC clamp
7} ¥ GC341F9} 518RS AFE-3te PCRE -3 3l th(Muyzer &, 1993). PCR HHg-&E2
ZAL 1x¥-3-go (100 mM Tris-HCIL, 400 mM KCI, 1.5 mM MgClL 500 pg m¢" BSA, pH
8.3), 200 uM dNTPs, 0.1 uM primer, ZL2]31 2.5 U Taq polymeraseE 3715l F 50 102
ESHES vHEa1, DNA %] 100 ngo] H=2 713 3 93-S AP A A PCRE 95Tl

Al 5& 59 predenaturation $F &, 95°CollA] denaturationS 13, 52°CollA4] annealingS 13,
72 CollA extentions 183t HAHS 30ﬂ Rt #HE PCR 4AHE2 1% agarose gelll
Al EtBrZ 443t bandE &< 3 & ARSI T PCR 53 4HE-2 BioRad Deode System
(Bio-Rad Laboratories, USA) 2.2 denaturing gradient gel electrophoresist DGGE)E =3 35}] &

238} A}, Denaturing gradient gel2 8%2] polyacrylamide®l] urea®} formamide HAJAE 40%
o4 0% A SETHT AxHon FANEE Brkstel ARt olsh ol AAe
Aol PCR FZ4HE 20 1S loadingdle] 1XTAE $+%5-8H(40 mM Tris, 20 mM acetic acid,
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1 mM EDTA, pH 8.0)°14] 60C, 60 VZ 16A17F 59 1719 % stk d719%50] ¥ 2
2 EtBr& Al&3le] 943k 3 Image analyzer (Bio-Rad Laboratories, USA)Z 213} T}

5. vl A7} 7 FA wolel fFE AHol| mX = A%

T FAE WA E petri disholl HAAE 23 A 30HA =
171 AuE FEERE 345 6 mY 5 3 F L% 25T 55 60%=

¥ i Y7](Sanyo MIR 253} X7 F 79x HreE|et =79 AAGEHE AR

1. Hule] o]3}sHs EA4
Aul o] wrg 7|7t F 0]3}e4 WMl Table 13 2T} HH] A% A|Z 2 F9] pHE 7.29)
A BE7E I whet 4302 23S UEth pHE 2al #8004 {1k T
FEUote] A GO &S wrol wd 4 glokar 4wl A Slth(Eliot, 1997).
E AFANA Axg HH)o pHYL AHES BHe A BE B vAE i F7]1E
Eo] BallHe <t frriste]l AAGE] pHll TS & AR AlRHEU ECE AEA
13.9 dS/me A EE7F 21 = EA 7zﬂ+ ~6P°4 LE 709AE 99.3 dS/mE A4Stk
= 5o] 77)gag 02 Q13 o]2Eo| ff
JEZRE gHoF ] E 7| ujio] E‘ri 316}9,15}(%, 2009). =S v]=F Y4 F Fe &
Zo] g2 P4d Hlg) HoH ol dH AEE ES o]&7] HEoE AlRHT #
7148 B181A Hie F7IAR Y FR wet & zfolE Holm AH] Ao E3HHE

o g} EA4S YeE AeE 4#A JthF 5, 2010).

Table 1. Chemical properties of farm-made organic liquid fertilizers

Fermentation | PH EC T-C | T-N | P,Os | K Ca | Mg | Na | Fe | Mn | Zn | Cu

time (day) (1:5) | dS m?! % mg kg'1
0 72 139 |0.28 | 0.02 | 0.02 | 0.08 | 0.06 | 0.03 | 0.01 | 35.6| 1.7 | 50 | 0.44
30 5.8 774 | 498 | 0.14 | 0.15 | 0.68 | 0.69 | 0.18 | 0.12 [280.7| 143 | 7.3 | 0.44

70 43 993 | 7.73 1019 | 022 | 096 | 0.86 | 0.21 | 0.17 |371.2| 214 | 7.5 | 0.41
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2. My HaEdy F v 2E

AH| Az FZo] FATFE 82x10° cfivmlo] ATHTable 2). 22t &7 FP= 30
A& 4.4x10° cfwmlZ Z7FFQ T 70L Aol 3x10° cfwmlE 7HA8A T Bacillus%- Al
Z AZ 2.1x10° cf/mll A 30 Al e 2.1x10° cfw/ml, 70L A & 4.2x10° cfu/mlE HE7}
PPl et Frbste S BATh Bacilluse WAEAE JA317] it thdgt =
Ef 2oy x AEHo] Hojd 545 AU Ak Hu7p dEEHE Gl A o5 A
o] F7HRE AL Ao W st] Tzke vjAlEo] AAlsl]dE ofHE AL

2 W3k Ao 2 AL HETy F/EAIHAIR AH] A Al v E S Q3 gAY W
AR & gt d9Y s 238t e AAGo = Alato] Weol RxsiH 53] A&
Ao FEdtA S 4 U= Bacillus®t Pseudomonas7t BT 23S B33k v ot

(7, 2000).

Table 2. Population density of total bacteria and Bacillus spp. in the farm-made organic liquid
fertilizers during fermentation process

Fermentation time (day) Bacteria (x10°/ml) Bacillus spp. (x10°/ml)
0 8.2 2.1
30 44 21
70 0.3 42

3. MIDI #Aell 2|3t Hul 5714 Alde] 384

g 717F B¢ An| 2 RE 223 Al7-S MIDI-FAME profilesS ©]-&3te] & £F71%
A3l A= Table 33 2t} AH] AZ A2 BacillusE:0] 25%, T8 30L A<= Bacillus &
o] 65%, PaeniBacillus 2°] 5%, VirgiBacillus 20%, & 7049% <= Bacillus 4:°] 47%,
GeoBacillus 47°] 5%, PaeniBacillus 2:°| 28%, VirgiBacillus <°] 13%°]9o. ™, &g 7} F3)
H4E Bacillus A EC] S7F8he AS

Az Alewt ER8t e AS AT F AU o]AH A8 A= A g g Eo]
EAlste FHEE H7FsHAI WE& 7 IBEHFF Bacillus TAHSEC] 38 As &

')]: AR }~}\]:]—

)

S & 5 AAJT =3 Enterococcus, Rhodococcus=



422 hae] - 4 g7] o AR

r
3
ofy
Ml
o‘o{v
ox
HN
rob
rlo
o

Table 3. Relative clone abundance of clones from the farm-made organic liquid fertilizers

Relative clone abundance(%)

Fermentation time(day)
Genus®

0 30 70
Bacillus 25 65 47
Enterococcus 40 5 -
GeoBacillus - - 3
NM° 30 5 8
PaeniBacillus - 5 29
Rhodococcus 5 - -
VirgiBacillus - 20 13

* Identified based on fatty acid methyl ester analysis and Microbial ID software and TSBA library 6.1.
" Not identified using Microbial ID software and TSBA library 6.1.

4. Hayg F Au|9] AldLF w3t

Ladg T AFHAT A8 ASEFE HA DNAE F53 F PCRE T35t
55 DGGE°| 93 #2]3F Zy+= Fig. 13 2th DGGE profiled] A+ 24+
5 UeEdle tdgt eSS BEE F AJT A Az Al EA5Hd
AS FRIgAt ole z7|d=
T5 SAG Aol AuH Yol =4 -
MM HA AN wAE Fo 5 18 A

gel/dell A B2 o= 9tk o] lk(el, 2006; Kim 5, 2005). B
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Fermentation time (day)
M 0 30 70 M

Fig. 1. DGGE profile of 16S rDNA fragments from farm-made
organic liguid fertilizers. M: DGGE Marker.

5. ul AEsk 7 F4 kst Fu sl MA: wat

70¢7re] BEa TS AZ HH|Z 1004, 5008, 10008] 3]A3te] F FA} wolo} HH
Aol m e A FALS ATE Table 49 2om, Qi AgA] £ F21e] wolrt A
3 x| Zdrhdolel uAIA. E7] AL 2T 21 mmol] HISFS 1008) A 43%
Z7vstem 5000, 10008 A2l tha bkt B AAE2 5008 A 2] Al 99 mm
2 UZ2TFEY 80% S7FsIAT dnl Hele 7] ASRgs iy das FHR39oH
a2 ae wx wet Aolrt d5S FRIsH Ak



424 hsl. 4 g7).0] A-ARWA-EE- T4

HN
L
rlo
o

Table 4. Effect of farm-made organic liquid fertilizer application on development of shoot and
root of radish

Treatment shoot length (mm) (trt/cont)x100 root length (mm) (trt/cont)x100

Control 21a* 100 55a 100
1/100 dilution 30b 143 68ab 124
1/500 dilution 26ab 124 99 180
1/1000 dilution 25ab 119 87ab 158

control: Distilled water treatment.
*: Same letters are not significantly different with DMRT at 5% level.

N.H 2

2 AdAe F71A F7FA ARSE AL e Hul o] SAES HEtH o R Frstaat
B7IZF &t AH Y shEhA, M EAGY] ¥3h, ejar A8 At F ASe mAs &
H= ZA}slTE Aul o] pHE Wart AP uhet 72004 432 7483 ECE 4H]

Az AF 13.9 dSmolA A& 5ste] 70d0l= 99.3 dS/mell =23tk Anlg) A 25}
AT 25e @ 3 T 82x10° cfwmlol A 3x10° cfwmlE 730 ™, Bacillus <
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==
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