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Comparison of Liquefying Efficiency of Mixed Organic
Fertilizer as Affected by Aeration Time and the Ratio of
Organic Fertilizer to Water

Jong-Tae Lee, In-J ong Ha, Jin-Seong Moon, and Won-Doo Song

Onion Research Institute, Gyeongnam ARES, Changnyeong 635-821, Korea

This study was conducted to evaluate the liquefying efficiency of mixed organic fertilizer in different
conditions. The organic fertilizer was composed of sesame oil cake, rice bran, fish meal, ground bone meal
etc, and made by fermenting process. It included 23 g kg'l, 170 g kg'l, 239 ¢ kg'l, 290 g kg'1 of N, P20s,
K:O, organic matter, respectively. In one test, the mixed organic fertilizer was added in the proportion of
10% to water 90% and aerated continuously, for 2, 8 hours per day, and not aerated as control. In the
other test, ratios of organic fertilizer to water were 5%, 10%, 20% and aerated for 2 hours per day. With
the increase of liquefying time, pH, EC and NHs-N increased without relation to aeration time. After 10
days, liquid organic fertilizer aerated for 2 hours a day contained 634 mg N kg‘l, 68.1 mg P>0s kg'l, 453 mg
K:O kg'l, which was not significantly different from 8 hours a day or continuous aeration. Then extraction
ratios of inorganic contents were 27.6%, 4.0% and 18.9%, respectively. Continuous aeration resulted in
increasing the viable number of aerobic bacteria, spore forming bacteria and fungi in liquefied solution.
Higher ratio of organic fertilizer to water increased EC, NHs-N and other inorganic matter contents, but
decreased extraction ratio of nutrients in liquid fertilizer. The liquid organic fertilizer of 20% contained
1,140 mg N kg‘l, 35.4 mg P20s kg'l, 544 mg K:O kg'1 after 10 days. Then extraction ratios were 24.8%,
2.4% and 13.6%, respectively. The ratio of organic fertilizer to water was positively correlated with only
spore forming bacteria, Pseudomonas spp. among microorganisms.

Key words : Liquid organic fertilizer, Liquefaction, Aeration, Extraction, Microorganism
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et al, 2000, Lee et al, 2006). o818 FHr}st F71&
Algol gt FE FH4S &3tetr] flete FHl &L
2 fF719818 &go] WFHIL Jon LFoA e
WA gAlet EY mAEGe] s flste]
FZE (Compost extract, compost tea)S Wo] &
23137 Atk (Weltzein, 1989: Kai et al, 1990: Elad
and Shtienberg, 1994; Diver, 1998). = 7] 1]
gt Ad+1E SR AUy AER5A (Jung et al,
1998) 2 W, AR B AFEAE Fo g Hule] A
vl g3 AF7t o]F oMY (Park et al, 2001: Kim et
al, 2001: Jeon et al, 2003: Lee et al, 2006). Joo et
L (2001) A, o, =&, 24 Fo F712A%
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S 9ol 100 L2 A9 shFol 2A17HY 104 7F
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, 84, 10¥ol] dMuAEE AHsY BHAER AL
AT F/AES AR 10 mLE 3Za=0
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F3to] B3 J(NIAST, 2000). T-N&
Kjeldahl®, P:05%= Vanadate¥ (UVIKON 931
Spectrophotometer) & 2 EA3omn v 4r=
A& B 33357 (Smith-Hieftje 4000, Franklin,
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Table 1. Chemical properties of raw organic fertilizer used for liquefying.

Organic Water
T-N P20s K0 CaO MgO NHs«-N NOs-N Fe Cu Mn Zn pH
matter content
----------------------- gkg', dry base mg kg, dry base --------r-rormeev 1.5 %

23.0 290.5 17.0 239 11.6 10.7 3,344

6,350 84.8 373 1379 83 103 7.0
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Fig. 1. Changes in pH, EC, NHs-N and NO:s-N of liquid organic fertilizer as affected by aeration time.
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sty A7 7F fo]H0 ol AT NH} K0
o] AEES 7H7}F 23.0-281%, 173-223% 2 %o}
38~40%=2 3] 2ked ole F712ME
of 3HfrE A2 FEj7F FEACE FEAgA F
M7 Aol AR FR7] WEeE AEHETE Joo
et al. (2001)°] 79RE 997kA] LELI] AR
50%, Z 30% B AA 20%°] W|EE S0ked B
200L= WL 40d ¥ oS AR AelA
pH 69, EC % 274 dS m'o]al, N, P:0s @ K:0
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Jeong et al., 2000, Lee et al, 2006) FH]E $|3+ 7]
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104 A3 F AE AFTFe Z7AZ ol FEigh

£o] Wokd ZAow

_‘

dd= A4
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200x10°, 11.1X10°, 65%x10", 85%10" cfu mL"'& 7}
T Beko Y Pseudomonas spp. #o FE7]3 A
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and Heinrich, 1989: Kai et al, 1990: FElad and
Shtienberg, 1994: Diver, 1998)7} 12 ™ Elad and
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Fig. 2. Ratio of nutrient extraction of liquid organic fertilizers
as affected by aeration time at final stage. Each vertical bar
represents standard deviation.

Table 2. Nutrients concentration of liquid organic fertilizer as affected by aeration time at final stage.

Aeration time T-N P20s K20 CaO MgO
mgkg'

Not aerated 528 b 66.0a 415b 106 a 156 a

Intermittent(2hrs/day) 634 a 68.1a 453 ab 103 a 157 a

Intermittent(8hrs/day) 628 a 67.7a 488 ab I11a 165a

Continuous 646 a 64.7a 535a 134a 170 a

"Mean followed by the same letter in column is not significantly different(Duncan's multiple range test, P=0.05)

Table 3. Microbial population of liquid organic fertilizer as affected by aeration time at final stage.

Aerobic Spore forming

Pseudomonas

Aeration time . . Actinomycetes Fungi
bacteria bacteria spp.
x 10" cfumL” %10’ cfumL" x 10’ cfumL" x 10" cfu mL" x 10’ cfumL"
Not aerated 12.8 2.8 16.0 5.0 2.5
Intermittent(2hrs/day) 43 6.9 10.5 1.5 1.5
Intermittent(8hrs/day) 9.0 2.1 9.5 45 1.5
Continuous 20.0 11.1 4.0 6.5 8.5
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Shtienberg (1994) & 25 9] wEl#79 B+ A=
HE gl v d=dl, EAP A M F3 Pseudomonas
spp. & 59 Z32E (Choi et al, 1995: Kim et al,
1995; Yeoung et al, 2003) 3 AMSZ=%2 &3 (Rhee et
al, 1990: Kim et al, 1993: Lee et al, 1996)9] <]t
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Fig. 3. Changes in pH, EC, NHs-N and NO:-N of liquid organic fertilizer as affected by the ratio of organic fertilizer to water.
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Table 4. Nutrient concentration of liquid organic fertilizer as affected by the ratio of organic fertilizer to water at final stage.

Ratio of organic

. T-N P20s K20 Ca0 MgO
fertilizer to water
mg kg
5% 446 b 56.0b 360 b 95b 138b
10% 634b 68.1a 453 b 103b 157b
20% 1,140 a 81.0a 652 a 166 a 250 a

" Mean followed by the same letter in column is not significantly different(Duncan's multiple range test, P=0.05)

Table 5. Microbial population of liquid organic fertilizer as affected by the ratio of organic fertilizer to water at final stage.

Ratio of organic Aerobic Spore forming Pseudomonas Adi . Funei
ctinomycetes ungi
fertilizer to water bacteria bacteria spp- Y &
x 10" cfumL" X 10’ cfumL" x 10’ cfu mL" x 10* cfumL" X 10’ cfumL"
5% L5 4.1 25 3.0 6.0
10% 43 6.9 10.5 L5 1.5
20% 12 7.5 28.0 3.0 1.5
5 ol WE RAYEe SHUSE ARG £F
FAANEE FA%, B, o, ¥ 9 4714
=E ARG YIS, Astd Fo2 IRAA Yoo o
B 20% -
o

Ratio of extraction, %

N P K Ca Mg

Nutrients components

Fig. 4. Ratio of nutrient extraction of liquid organic fertilizer
as affected by the ratio of organic fertilizer to water at final
stage. Each vertical bar represents standard deviation.
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o] ZjALE-o] 715 (Lee et al, 2000; Simamoto, 2000)
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