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The steady increase in livestock industry has greatly required the stable production of food and forage crops.
As an altemative, rice-forage cropping system has been attempted in several southem areas. The present study
was performed to understand whether an application of cattle-manure compost affects soil chemical properties
and crop productivity in rice-forage cropping system, rice — summer oat — rye, in Jangheong county, south
Jeolla province from 2013 to 2014. Treatments was composed of control (no compost), CM1 (compost
application before rice transplanting), and CM2 (two-times compost application, before rice transplanting and
after rice harvest), and inorganic fertilizers (N, P, and K) were equally dressed in all plots. Yields of rice were
not significantly different between treatments, however, oat production was 1.25-fold higher in CM1 and
CM2. Nutrient uptake amounts of rye were higher in CM2 than CM1 and control. Total nitrogen in soil was
maintained stable level during crop cultivation. And soil organic matter contents in all treatments were
increased by crop residue. Available P,Os and exchangeable K were increased by cattle manure application.
Therefore, it suggested that the amount of nutrient by forage crop residue should be considered in rice-forage
multiple cultivation.
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Materials and Methods
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Table 1. Soil chemical properties before experiment.
pH SOM T-N Av.P,Os Av.SiO, Exch. K Exch. Ca Exch. Mg
1:5 g kg’l mg kg_1 mg kg'1 -------------------- cmolc kg'1 --------------------
5.5 26 1.43 147 231 0.36 5.7 0.9

Table 2. Nutrient concentration of applied cattle-manure compost (Unit : Dry weight, g kg'l).

T-N T-C

P>0s K,O

14 361

23 28
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Fig. 1. Amounts and time of cattle-manure compost application during the whole experiment period.

Table 3. Comparison of growth, yield components and yeld of rice between control and cattle-manure compost application.

Treatment Culm length Ear length Panicle number Rough rice Rice straw
reatments
(cm) (cm) (No. of panicle per hill)  yield (kg ha™) yield (kg ha™)
Control 72.0£1.4 ™ 20.7£1.0 ™ 22.7+£0.6 ™ 8,080+193 ™ 5,932+466 "
CM1 72.340.5 19.7+0.5 23.3+1.2 8,100+104 5,900+£250
CM2 72.33+£0.4 20.7+0.2 22.7+0.6 8,380+302 5,447+437
*Duncan’s multiple range test at p=0.05
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Fig. 2. Growth and yield of summer oat at harvest stage (Duncan’s multiple range test at p=0.05).
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Fig. 3. Growth and yield of rye at harvest stage (Means in the same column with different letter were significantly different,
Duncan’s multiple range test at p=0.05).

Table 4. Nutrient uptake of rice and forage crops (Unit : kg ha™).

Rice (Straw+grain) Summer oat* Rye*
Treatments
T-N P,0s KO T-N P20s K;O T-N P,0s KO
Control 146 24 239 41 10 157 160 41 428
CM1 146 24 250 59 16 196 164 37 402
CcM2 148 26 273 56 19 204 195 57 513

*Nutrient uptake amounts of forage crops was calculated except root.
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Fig. 5. Effect of cattle-manure compost application on soil chemical properties : (a) Soil organic matter, (b) Av.P,0Os, (¢c) Exch. K.
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