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Effects of Horse Manure Compost Application Level on the Productivity of

Italian Ryegrass and Soil Nitrate Leaching
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ABSTRACT

This study was conducted to figure out the productivity of Italian ryegrass(IRG) and leaching water characteristics based on horse manure
compost level in Jeju. This study was conducted for about six months. Six treatments were established : non-fertilizer(NF), chemical fertilizer
100%(CF), horse manure compost 50% and chemical fertilizer 50% combination(Combination), horse manure compost with 50% of nitrogen
(50%), 100% of nitrogen(100%), 150% of nitrogen(150%). The highest amount of dry matter yield of IRG was revealed in CF(11,965+
564 kg/ha), and both 150% and Combination were second(p<0.05). Nitrate leaching tended to increase until the third analysis and then decreased.
There were not significantly differences among mean nitrate concentrations. The findings of the study suggest that horse manure compost
with 50% of nitrogen be applied for IRG as basal fertilization and then 50% of chemical fertilizer be applied as top fertilization.

(Key words: Horse manure compost, Italian Ryegrass, Yield, Leaching water, Nitrate)
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Table 1. Components of horse manure compost on as water basis

water

Treatment TN(%) TP(%) TK(%) content(%) OM" (%) pH
Horse manure 0.55 0.358 0.94 75.24 21.47 8.08
YOM : Organic matter
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Fig. 1. Monthly rain fall and temperature during the experiment.
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8,825+611 kg/hao]lom, mHL E]¥] 100%, 50%, FAS-77} 2+
7} 5,291+1,373 kg/ha, 4,293+804 kg/ha, 2,986+739 kg/hao]ict
(p<0.05).
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et al., 2008; Park et al., 2006).
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AZ37] WEo g AlE HthKo et al., 2015; Kim et al., 2016;
Choi et al., 2018; Ji et al., 2019; Kim et al., 2019).
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L Table 39 YEIQICE NDF= 2= ZZ]TLofA] 39.8%~42.4%
2 YEREAL ADFE 21.1%~23.6%5 YERGT) 18] 2ol
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Table 2. Plant length and yield of IRG as affected by different nitrogen application

T H Plant height(cm) Yield(kg/ha)
reatment -
21st. March 22nd. April Fresh Dry
NF 13.9+1.0 61.6+2.1° 10,833+1,756" 2,986+739°
CF 100% 22.441.5° 66.5+1.2* 42,000+2,646" 11,965+564°
HM 50% + CF 50% 16.7+2.0¢ 67.5+1.2° 32,333+3,511° 8,825+611°
HM N 50% 17.4+1.1¢ 62.5+0.4° 17,000+3,606° 4,293+804%
HM N 100% 20.9+3.1% 69.3+1.4° 20,333+4,509¢ 5,291+1,373°
HM N 150% 29.1+2.8% 69.3+£2.5° 33,167+1,158° 9,043+681°
Mean + S.D.
DUNF : Non Fertilizer, CF : Chemical fertilizer, HM : Horse manure
*~dMeans with different superscripts within the same column are significantly different (p<0.05).
Table 3. NDF, ADF, and CP of IRG as affected by different nitrogen application
Treatment” NDF(%) ADF(%) CP(%)
NF 39.8£1.2 21.1£1.4 7.4+0.3
CF 100% 423+3.4 23.6x1.4 7.1£0.3
HM 50% + CF 50% 40.6+1.0 21.8£1.6 7.3+0.1
HM N 50% 40.9+1.3 21.2+0.9 7.2+0.0
HM N 100% 41.8+1.4 22.942.0 7.0£0.4
HM N 150% 42.4+1.6 22.2+1.0 7.0£0.5
Mean + S.D.

UNF : Non Fertilizer, CF : Chemical fertilizer, HM : Horse manure
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NF : Non Fertilizer, CF : Chemical fertilizer, HM : Horse manure compost

Fig. 2. Mean concentration of NO,-N in leaching water.
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