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Effect of Horse Manure Compost Application Levels on the Forage

Productivity of Italian Ryegrass and Volcanic Ash Soil Characteristics

Ji-Hyun Yoo0", Nam-Geon Park', Won-Uk Hwang', Jae-Hoon Woo', Hee-Chung Ji and Byoung-Chul Yang’
National Institute of Animal Science, RDA, Jeju 63242, Korea

ABSTRACT

This study was conducted to determine the effect of horse manure compost application on Italian ryegrass (IRG) yield and volcanic
ash soil characteristics. Because the number of horses in Korea is growing, the amount of horse manure is growing. Jeju island, where
about 55 % of the horses live, is composed of volcanic ash soil. This study was conducted for about 7 months. Sowing was
conducted on October 2019. Harvesting was conducted at heading stage(2020.5.). Five treatments were established based on the horse
manure compost composition. These were 100 % chemical fertilizer (CF), the combination of 50 % horse manure and 50 % chemical
fertilizer (combination), horse manure with 50 % nitrogen (HM 50 %), horse manure with 100 % nitrogen (HM 100 %), and horse
manure with 150 % nitrogen (HM 150 %). The plant height and dry matter yield were investigated to determine the forage yield and
the soil characteristics of pH, total nitrogen, available phosphate, and organic matter were analyzed. The plant heights in the CF,
combination, and HM 150 % treatments were 147.8 cm, 144.3 cm, and 147.1 cm respectively (Table 2). Dry matter yield in the CF
treatment was about 23,807 kg/ha, which tended to be the highest dry matter yield. HM 150 % and the combination treatment were
about 18,804 and 18,455 kg/ha, respectively, which tended to be the highest dry matter yield of the treatments amended with horse
manure compost. The dry matter yield of the HM 100 % and HM 50 % treatments was about 15,801 kg/ha and 14,446 kg/ha,
respectively (Table 2). The pH of the surface soil tended to increase after the experiment. The soil pH of the HM 150 % treatment
was significantly higher than the soil pH of the other treatments. The pH was affected by the amount of horse manure compost, with
a pH of 8.1. The available phosphate in the treatments in which horse manure compost was added was higher than the available
phosphate in the CF treatment. And the available phosphate in the HM 150 % treatment was significantly higher than the available
phosphate in the other treatments (p < 0.05)(Table 3). These results suggest that 50 % horse manure should be applied to IRG as
the basal fertilizer and the remaining 50 % should be chemical fertilizer as the top fertilizer. This can provide the proper IRG dry
matter yield with less effect on volcanic ash soil.

(Key words: Horse manure compost, Italian ryegrass, Forage yield, Volcanic ash soil)
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Effect of Horse Manure Compost Application Level on Soil Characteristics

Table 1. Components of horse manure compost

Contents ™N TP TK Water oM H
(% w.b.) (% w.b.) (% w.b.) content(%) (% w.b.) p
Horse manure 0.5+0.0 0.6+0.0 1.9+0.0 52.2+0.5 41.0+0.5 8.1+0.1

TN : Total Nitrogen, TP : Total Phosphorus, TK : Total Kalium, O.M. : Organic Matter
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Fig. 1. Monthly and average year rain fall and temperature during the experiment period.
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Table 2. Plant height and yield of IRG as affected by different nitrogen application

Treatment" Plant height(cm) Yield(kg/ha)
Fresh Dry
CF 100% 147.8+£3.2 92,817+4,300 23,807+1,650
HM 50% + CF 50% 144.3+3.8 79,156+2,100 18,455+2,310
HM N 50% 124.9£16.9 50,911£17,276 14,446+4,927
HM N 100% 136.3+3.9 62,389+2,148 15,801x1,711
HM N 150% 147.1+1.8 68,939+16,661 18,804+6,647
Mean + S.D.

UNF : Non Fertilizer, CF : Chemical fertilizer, HM : Horse manure
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Table 3. Characteristics of volcanic ash soil before and after the experiment as dry matter basis.

. Surface 30cm Depth
Contents, Treatment”
Before After Before After
CF 100% 4.6+0.1 4.9+0.1° 5.0+0.1 5.2+0.1
HM 50% + CF 50% 47402 5.240.0 5.10.0 5.3%0.1
pH HM N 50% 4.8+0.2 5.1£02 ° 5.240.1 5.4+02
HM N 100% 4.9+0.1 5.540.2° 52402 5.5:0.1
HM N 150% 4.8+0.1 5.740.1° 5.1+0.1 5.4+0.1
CF 100% 0.2+0.0 0.5+0.3 0.2+0.0 0.2+0.0
HM 50% + CF 50% 0.240.0 0.3+0.0 0.2+0.0 0.2+0.0
((,TB HM N 50% 0.240.0 0.340.0 0.240.0 0.240.1
HM N 100% 0.2+0.0 0.3£0.0 0.1+0.0 0.2+0.0
HM N 150% 0.3£0.0 0.3£0.0 0.1£0.0 0.2+0.0
CF 100% 138.6:40.1 163.1+34.8° 66.4+42.5 54.3439.6
Ay HM 50% + CF 50% 137.9441.0 212.9+40.3° 50.6+21.5 63.8437.7
Phosphate HM N 50% 137.5£41.0 185.8+55.5 48.1£17.8 60.3+44.2
(mg/kg) HM N 100% 126.8+21.7 222.1423.3 44,5154 48.6+19.9
HM N 150% 134.6£13.6 314.6+58.1° 61.1+17.5 40.5417.7
CF 100% 31.6+1.6 47.1+1.8° 21.9+4.1 33.38.8
Organic HM 50% + CF 50% 30.943.1 51.8+1.8% 25.6+4.2 36.6+5.6
Matter HM N 50% 30.8+4.2 515413 b 234477 33.5410.4
(gke) HM N 100% 30.143.6 57.2+42° 20.7+1.4 35.345.1
HM N 150% 34,5433 68.6+4.9° 23.846.6 34.2+4.8
Mean + S.D.

DNF : non Fertilizer, CF : chemical fertilizer, HM : horse manure

*“Means with different superscripts within the same column are significantly different (p<0.05).
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B8] 150 %= FojF0R £ UEth(p<0.05). 715E EH]
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