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Fractional Recovery as Extractable Form of Nutrient in Composted Livestock Manure
Application on Soil Distributed in jeju.

Ki Sung Hwang, In Bog Lee, Jin Myean Park, and Bong Sick Yoo (Korea Horticultural soil management team,
National horticultural research institute RDA, suwon 440-310, Korea )

ABSTRACT: This study was conducted to determine effects of composted livestock manure application on
soil nutrient change. PVC pot (30 x 100cm) was filled with either volcanic ash soil (Gujwa series) or non-
volcanic ash soil (Aewol series) and the 20 cm surface soils were applied with composted livestock manures
of cattle pig and poultry at the rates of 0, 50, 100 and 150 ton/ha, respectively. After 210 days soils samples
of phosphate, potassium, calcium, and magnesium affected by application of the compost. The applied
composted were equivalent to the application of organic matter of 23~111 ton/ha and nitrogen of 80~450
ton/ha. Availability rate of phosphate after the application of composted livestock manures ranged from 1.6
to 91.7% according to the different composted. It was much higher in the non-volcanic ash soil than in the
volcanic ash soil. Availability rate of potassium fractional recorvery rate change ranged from 22 to 94%
according to the different manures. It was larger in the composted. Availability rate of calcium 38 to 93%
and 9~90% in volcanic ash soil and non-volcanic ash soil, respectively, It was higher in the composted
manures followed by cattle and composted pig manures. Availability rate magnesium ranged from 12 to 41%
and 1~9% in volcanic ash soil and non-volcanic ash soil, respectively. The rate was higher in the composted
poultry manure followed by pig and composted cattle manures.
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Table 1. Chemical properties of soil used for the experiment.

Aol E3e] EARE £70M T8 2 mmAE
FTHAFES & § B pHY ECE B 5759 vlE
€ 1:5% 319§ pH= Orion 811(Japan)# ECE TOA, CM-
1P(Japan) o & Z74slirh. Addis Ao AFE47]
(Alpkem-3550, Germany) 2 & 48131, EY f7]E2
Tyurin¥, F&4H Lancaster§ 0%, X3 ¢fol22 IN-
Ammonium acetate® FZ3}0] o4& ICP(Inductively
coupled plasma, labtam-844, Australia)2 #4550},

715& Edl2] 24
71EE HElE A3AA EAEGed 74 Aed

He vy 2ok pHY ECY #42 AE9} SR
&& Fuu|2 157} 555 81 pH meters} EC meter2
S8R F7182 550C H7|Z0A 2417 AE 33
71 5 Bt f718 g ARtsigich Aae Fe Al

1 g& AgFepiad] FFsto] £a54) 3 g3 Cone
H;S0; 15 mlE 78lo] Rajet & Adelx] F7F3t01 0.05
N-H:80.2 AAsl%th. Qlatk Raljgh o9 5 mlE Agd#
of Fato] FAAeE 5 mIE et 1583 PAA § 9
470 nmelx] S33130ck Fole-2 A= 1 g& 250 ml A4S
gk BEkslol HNO; 20 mlE 713k gzt F-8)
g% ICPE K, Ca, Mg 52 ¥48%P.

BA A F98 7157 ]9 g8 5442 Table 2
s} 2t

b gl 3 5442 9 B5E0|9] pHY 85
2 g o)gler ECE 6.2 dS/m Z =93, #7715
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o]tk

R REHU)E pHE 627 MM o]3lou ECE 7.3
dS/m, F71ES 74%%2 WS %I, A4, Y, Zed &
FE 1.5~3.0% WY °ISich AR F5EH]Y) pHE 832
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Soil PH EC P20s NO>-N OM K Ca Mg
15 (dS/m)  (mg/kg) (mg/kg)  (g/kg) cmol/kg

Volcanic ash soil 5.0 0.62 10 4 186 0.16 14 06

Non volcanic ash soil 6.2 0.88 47 1 16 0.15 8.5 55

Table 2. Chemical properties of compost livestock manure used.

compost pH EC oM TN P,0s K0 CaO MgO NaO
@5)  (@dS/m)  (g/kg) (%)
CMC 85 6.2 57 16 18 40 2.8 1.0 0.7
PMC 6.2 7.3 74 24 3.0 15 24 0.9 0.4
FMC 8.3 8.4 46 3.0 5.1 3.1 3.0 16 05

CMC ; Cow manure, PMC ; Pig manure, FMC ; Fow chicken manure.
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Table 3. Potential Amount of nutrient supplied through the application of different organic at different rate.

compost Application rate oM N P,Os KO CaO MgO
CPM 50 23 150 255 155 150 80
100 46 300 510 310 300 160
150 69 450 765 465 450 240
PMC 50 37 80 150 75 120 45
100 74 160 300 150 240 90
150 111 240 450 225 360 135
CMC 50 29 120 90 200 140 50
100 57 240 180 400 280 100
150 86 360 270 600 420 50

CMC ; Cow manure, PMC ; Pig manure, FMC ; Fow chicken manure.
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Table 4. Fractional recovery of avalablible to total phosphate applied though of applied P though organic

converted into available phosphate.

fertilizers

Livestock Application P. amount Fractional recovery (%)
manure rate applied (kg/ha) Volcanic ash soil Non volcanic ash soil
EMC 50 2,550 1.6 61.6
100 5,100 1.6 72.5
150 7,650 1.3 91.7
PMC 50 1,500 25 05
100 3,000 1.9 1.2
150 4,500 1.9 1.1
CMC 50 900 8.1 1.6
100 1,800 74 6.0
150 2,700 6.0 6.2

CMC ; Cow manure, PMC ; Pig manure, FMC ; Fow chicken manure.

" measured at 210 day after treatment

Availability % = ((Availble P in the soil recoverd livestock manure - Avalable P in the control soil)/
Total P applied though livestock manure) X 100.

Table 5. Availability % of exchangeable K to applied K through organic fertilizers.

Livestock Application P. amount Fractional recovery (%)
manure rate applied Volcanic ash soil Non volcanic ash soil
FMC 50 1,877 57 94
100 3,368 47 84
150 4,871 39 81
PMC 50 " 674 31 "
100 1,240 22 40
150 1,757 22 38
CMC 50 939 43 47
100 1,384 32 35
150 1,865 14 31

CMC ; Cow manure, PMC ; Pig manure, FMC ; Fow chicken manure

" measured at 210 day after treatment.
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Table 6. Fractinal recovery % of exchangbale Ca total Ca applied though of fertilizers.

Livestock Application P. amount Fractional recovery (%)
manure rate applied Volcanic ash soil Non volcanic ash soil
FMC 50 1,000 93 90
100 2,100 85 86
150 7,650 64 40
"""" PMC 50 ‘ 850 38 21
100 1,700 53 17
150 2,550 51 9
CMC 50 1,050 78 63
100 2,100 61 39
150 3,150 55 25

CMC ; Cow manure, PMC ; Pig manure, FMC ; Fow chicken manure.

measured at 210 day after treatment.

Table 7. Proportion of applied Mg through organic fertilizers converted into exchangeable Mg.

Livestock Application P. amount Fractional recovery (%)

manure rate applied Volcanic ash soil Non volcanic ash soil

™C 50 1,000 41 9

100 2,100 41 6

150 7,650 31 4

"""" PMC 50 850 18 6

100 1,700 17 4

150 2,550 16 2

"""" CMC 50 ' 1,050 16 4

100 2,100 16 1

150 3,150 12 2

CMC ; Cow manure, PMC ; Pig manure, FMC ; Fow chicken manure.

" measured at 210 day after treatment.
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