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Although sorghum residue production was estimated to be 8 ~10 Mg ha™', most sorghum straw was used to be
bumt or removed after harvest. This experiment was conducted to evaluate the effect of the incorporation of
manured sorghum residues on soil physical properties from 2010 to 2012 in the converted paddy field. Five
treatment with 3 replication consisted of control, inorganic fertilizer (NPK), manured residues, sorghum
stover and sawdust manure. The incorporation level of organic source was 10 Mg ha” without inorganic
fertilizer NPK. The investigated physical parameters were bulk density (BD), porosity, water stability
aggregate (WSA), water infiltration rater (WIR), penetration resistance (PR) and soil water retention
characteristics (WRC) with soil depth. The incorporation of manured sorghum residues improved WIR
significantly overinorganic fertilizer (NPK), sorghum residues and sawdust manure. The BD by incorporating
with manured residues on sorghum was reduced significantly with crop residue over plot of NPK and sawdust.
Significant increase in WSA was observed with stubble incorporation alone or manured sorghum residues.
Soil WRC were significantly enhanced with manured sorghum residue incorporated without NPK. The
average PR at 0 ~15 cm was 0.54 MPa for manured sorghum residues. For sawdust manure plot it was 0.42
MPa, for Sawdust manure plot 0.39 MPa and for NPK plot 0.54 MPa.
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Comparison fo the physical properties of soils incorporated with NPK, sorghum redisue, sorghum manure and sawdust

manure.
Treatments Bulk density Porosity Infitration rate Water retenion Water stable
aggregate
Mg m” % cm hr % %

Control 1.35" 49.24° 0.75 21.09° 38.46°
NPK 1.31° 50.44° 1.33¢ 21.89° 41.18"
Sorghum Residue 1.23° 53.59° 391° 22.88% 45.47°
Sorghum manure 1.20° 54.83" 3.30° 24.67° 48.70°
Sawdust manure 126> 52,55 2.67° 22.75° 44.51°

" Mean within a group followed by the same letter are not significantly different at probability P=0.05 by duncan’s
multiple rang test.

*Corresponding author : Phone: +82553501263, Fax: +82553523059, Email: jungky@korea.kr
§Acknowledgement: This Study was carried out with the support of “Study on Foothold Technology for Wet Injury Reducing of Upland
Crops on Paddy Soils(project No PJ008723”, Rural Development Administration Rupublic of korea.



380 Changes of Soil Physical Properties by Manured Sorghum Residues Incorporation

Introduction
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Table 1. Chemical properties of sorghum residues and sawdust used in this study.

Resources Nitrogen Carbon C/N Ratio P,0s KO
(%) (%)

Sorghum residue 1.35 42.8 31:1 0.40 1.00

Sawdust 0.06 55.2 920:1 0.03 0.26
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Table 2. Physico-chemical properties of soil before field experiment.

Avail. Exch. cation Particle size Textural
pH EC T-N O.M. .

P,0s K Ca Mg Sand Silt Clay Class
(1:5) sm' % gk’ mgkg' (cmole kg (%)
6.82 0.25 0.20 219 102.7 0.46 7.08 1.79 31.7 511 17.2 Silty loam
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Results and Discussion
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Fig. 1. Changes of temperature compost pile during composting
process.
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Table 3. Chemical properties of used sorghum residues manure and sawdust manure.

Resources Nitrogen Carbon C/N Ratio P,05 KO CaO MgO
(%) (%)

Sorghum residue 0.94 43.17 45.9 0.41 1.90 0.46 0.23

Sorghum manure 2.01 41.07 20.4 0.97 341 0.70 0.35

Sawdust manure 231 34.10 14.7 2.92 3.20 5.30 1.14

Table 4. Comparison of the physical properties of soils incorporated with NPK, sorghum residue, sorghum manure and sawdust

manure.

Bulk Three phases )
Treatments . - — Porosity

density Solid Liquid Gaseous

Mg m’ (%)
Control 135 a 50.76 a 2733 a 2191 a 49.24 ¢
NPK 1.31 ab 49.56 ab 27.46 a 2297 a 50.44 be
Sorghum residue 123 ¢ 46.41 ¢ 2849 a 25.10 a 53.59 a
Sorghum manure 1.20 ¢ 4517 ¢ 29.59 a 2524 a 54.83 a
Sawdust manure 1.26 be 47.45 be 3025 a 2230 a 52.55 ab
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Fig. 2. Comparison of the physical properties of soils incorporated with NPK, sorghum residue, sorghum manure and sawdust
manure; (A) Bulk density; (B) Infiltration rate; (C) Water retention; (D) Water stable aggregate.
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Fig. 3. Changes of soil penetration resistance with incorpor-
ation of NPK, sorghum residue, sorghum manure and
sawdust manure at different soil depth.
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of vlg] Wokow, I5&2 3R (NPK), = F4hE
3kl ExRtEu]of| v|al 22k 8,7%, 6.2%, 4.2% Z7V5FSITh,

mlo r%

B S (PR0] H]5) 4 24k ] A2
7} 12,7%, EREN] AT} 3.9%, S HAHE Bhel A
Ak 4% SR,

Y Qleke ststalR X2l (NPK)o] Hl8) HAHE =

H] A7} 18.2%= 7P wton, oo Faks gk A
gltet FRIER] A7t 2442 10.4%, 8.0% o1 7t =
Ach B == ﬁﬂﬂlﬂ (NPK) A 2]+ 1,98 MPaOﬂ H] 3f
E‘C‘@H] 1,56 MPa, 44~ FAME E]H] 1,32 MPa, 44~ FA4b
2hd AP 118 MPag o & Wglt) o FARE H

Hl Al*lOﬂ w2 0] S kR (NPR)O] Blsf oF
10274 Rekeu A4 f-940] flslen, ke okl
3 FRrE]of wsl] 22k 7.1%, 9.5% SE it

AEH O R it HAENE 4 Babs Sn Byt
EH]of vlsf = A /MRt woken. f71E A
HomH q&go| 7Festion, 2HE S iitlﬂﬂ}

el BH|et IS AX & AREShE Ao] B F
g e R e qlt,
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