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ABSTRACT: Application of organic resources to agricultural land can increase crop yield by improving soil
characteristics. The objective of this study was to evaluate effect of crop yield and soil physical properties including
aggregate stability to application of organic resources in upland. The soybean was cultivated in a sandy loam field
and a clay loam field located at Suwon and a sandy loam field located at Pyeongchang. The organic resources
used in this study were rice straw compost (RSC), composted pig manure with sawdust (CPIG), composted poultry
manure with sawdust (CPM), and cocopeat applied before sowing crop. Application rate of organic resources was
determined based on carbon content and water content. The inorganic fertilizers were applied based on soil testing.
In addition, the decomposition of RSC, CPIG, and cocopeat was characterized by isothermal incubation with sandy
loam soil. The decomposition rate was highest for RSC followed by CPIG and cocopeat. Organic resource application
increased yield of soybean, which effect was greater in clay loam than in sandy loam. In addition, increase in gas
phase proportion by organic resource application was distinct in clay loam soil compared with sandy loam soil.
In terms of aggregate stability, increasing effect was more obvious in sandy loam soils than in a clay loam soil.
The highest yield was observed in RSC treatment plots for all the fields. Improvement of soybean yield and soil
physical characteristics by cocopeat was not as much as that of the other organic resources. The results implied

that RSC could be recommended for promoting aggregate stability and crop yield in upland cultivation.
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Table 1. Physicochemical characteristics of the soils before the study

, pH oM Av. P:0s Exch. cations (cmol. kg™)
Region Texture (1:5) (g kg™ (mg kg K ca Mg
Suwon Sandy Loam 5.0 18 715 0.47 3.1 0.6
Suwon Clay Loam 5.8 21 143 0.14 6.7 24

Pyeongchang Sandy Loam 6.2 9 110 0.13 49 0.9

Table 2. The content (g kg") of organic resources used in the study

Organic resources” C N P20s5 K20 Ca0 MgO Nax0
RSC 239 18.8 2.8 30.7 4.7 6.2 12.8

CPIG 398 14.8 12.7 124 2.8 13.1 134

CPM 348 27.8 17.5 23.0 8.5 14.6 43.0
Cocopeat 412 4.9 0.2 72 2.6 33 2.8

1)

RSC, CPIG, and CPM indicate rice straw compost, composted pig manure with sawdust, and composted poultry manure with sawdust,
respectively.

<CPIG>

<Cocopeat>

Fig. 1. The microphotograph (x50) of organic resources used in the study. RSC, CPIG, and CPM denote rice straw compost,
composted pig manure with sawdust, and composted poultry manure with sawdust, respectively.
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Fig. 2. The effect of different organic material application on respiration rate. RSC and CPIG denote rice straw compost

and composted pig manure with sawdust, respectively. Error bars indicate + 1 standard deviation.
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Fig. 3. The effect of organic material application on respiration rate as affected by different levels of application. Error

bars indicate + 1 standard deviation.
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Table 3. Soybean yield and soil physical characteristics of a sandy loam field in Suwon as affected by the type of organic

resources
by Yield? oulk 3 Phase (%) Porosity ~ OM WS
Treatment kq ha density : — % kot
(kg ha”) (Mg m?  Solid Liquid Gas (%) @ kg)  >0.25mm  >0.1mm
Control 2850c 1.24b 46.8b 20.5¢ 32.8b 53.2b 17a 8c Ilc
RSC 3087a 1.14c 43.2¢ 19.7¢ 37.1a 56.8a 16a 13b 18b
CPM 2787c 1.18c 44.4c 23.0b 32.6b 55.6a 17a 16a 24a
Cocopeat 2827¢ 1.39a 52.6a 27.0a 20.4¢ 47.4¢ 16a 12b 18b
CPIG 2985b 1.23b 46.3b 21.0c 32.7b 53.7b 16a 16a 22a

YRSC, CPM, CPIG, OM, and WSA denote rice straw compost, composted poultry manure with sawdust, composted pig manure with sawdust,
organic matter content, and water sTable aggregate, respectively.
ITreatments with same letter in each column are not significantly different at the 0.05 probability level.

Table 4. Soybean yield and soil physical characteristics of a clay loam field in Suwon as affected by the type of organic

resources
e Bulk 3 Phase (%) WSA(%)
Treatment” Yield -1 density Porosity (%) OM_l
(kg ha’) (Mg m™) Solid Liquid Gas (9 kg") >0.25mm >0.1mm

Control 1787d 1.40a 52.8a 23.0a 24.2d 47.2¢ 17¢ 36b 49b
RSC 4337a 1.25¢ 473c¢ 20.1b 32.7a 52.7a 19b 40a 62a
CPM 3462¢ 1.38ab 52.1ab 18.9b 28.9b 47.9bc 21lab 30c 43c
Cocopeat 3567bc 1.44a 54.5a 19.5b 26.1c 45.5¢ 20b 28¢c 39¢
CPIG 3843b 1.35b 51.0b 16.2¢c 32.8a 49.0b 22a 36b 57a

YRSC, CPM, CPIG, OM, and WSA denote rice straw compost, composted poultry manure with sawdust, composted pig manure with sawdust,
organic matter content, and water sTable aggregate, respectively.
?Treatments with same letter in each column are not significantly different at the 0.05 probability level.
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Table 5. Soybean yield and soil physical characteristics of a sandy loam field in Pyeongchang as affected by the type

of organic resources

Treatment” Yieldzil Bulk density 3 Phase (%) Porosity oM WSA(%)
kg ha’) (Mg m?)  soig  Liqud  Gas (%) @ke)  5025mm  >0.1mm
Control 1686¢ 1.17a 44.2a 20.1a  35.8¢c 55.8¢ 9 4.0b 5.9¢
RSC 2146a 1.05¢ 39.7¢ 18.1b 42.2a 60.3a 14a 5.9a 8.4a
CPM 2166a 1.08bc 409bc  16.5¢c  42.5a 59.1ab 11b 5.8a 7.2b
Cocopeat 2110a 1.17a 44.0a 19.7a 36.2¢ 56.0c 10bc 3.3b 4.6d
CPIG 1992b 1.12b 42.1b 187b  39.2b 57.9b 12b 6.4a 8.4a

YRSC, CPM, CPIG, OM, and WSA denote rice straw compost, composted poultry manure with sawdust, composted pig manure with sawdust,
organic matter content, and water sTable aggregate, respectively.
ITreatments with same letter in each column are not significantly different at the 0.05 probability level.
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