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Effects of Food Waste Compost and Mineral Nitrogen
Application Level on Nutritive Value and Nutrient Yields

of Orchardgrass (Dactylis glomerata L.)

Ik Hwan Jo, Ju Sam Lee*, Ha Joon Jun, Ju Hee Lee and Min Kim

Abstract

This experiment was carried out to investigate the effects of application levels of food waste compost and
mineral nitrogen in 3 cuttings per annum on the nutritive value and nutrient yields of orchardgrass (Dactylis
glomerata 1.). Annual food waste compost (FWC) and mineral nitrogen were applied at levels of 0, 10, 20,
40 and 60 ton ha”, and 0, 90, 180 and 270 kg ha”, respectively. The contents of crude protein (CP, %) of
orchardgrass were significantly higher at the application levels of 40 ton ha™ yr' by FWC than those at
application levels of 0 ton ha' yr' (p<0.05), the contents of neutral detergent fiber (NDF, %), acid detergent
fiber (ADF, %) and hemicellulose were also higher in FWC applied plots, except for the FWC levels of 10
and 60 ton ha' yr'. The contents of total digestible nutrient (TDN, %) and relative feed value (RFV) of
orchardgrass were significantly higher at FWC levels of 10 and 60 ton ha™' yr'' than at levels of 0 ton ha
yr''. Annual yields of CP and TDN were increased with increase the FWC levels. The highest contents of
CP of orchardgrass were obtained at 1st cut, NDF and ADF at 2nd cut. As the mineral nitrogen fertilization
was increased, the contents of CP, NDF, ADF and hemicellulose of orchardgrass were significantly increased,
but TDN and RFV were decreased. - Annual yields of CP and TDN of orchardgrass were significantly
increased with increase the mineral nitrogen fertilizgtion.
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Table 1. Contents of crude protein(CP, %), neutral detergent fiber(NDF, %) and acid
detergent fiber(ADF%) of orchardgrass in different cutting times and application
levels of food waste compost(FWC)

FWC CP(%) NDF(%) ADF(%)

(ha” yr') Ist Cut 2nd Cut 3rd Cut 1Ist Cut 2nd Cut 3rd Cut Ist Cut 2nd Cut 3rd Cut
0 ton 10.87°  9.34° 10.71°  66.13°  69.47°  61.92° 3525  39.96° 31.38>
10 ton  11.42° 874 9.94° 6555 69.17°  60.04  33.65° 41.73" 3087
20 ton 11.49°  8.83¢ 10.21°  66.11°  69.44°  63.58°  3549°  40.80°  32.79°
40 ton 1212 9.30° 1042° 6622  70.41° 62.84°  3446° 4131  31.94°
60 ton 13.68°  94I° 10.09°  65.44° 68.79°  61.89° 3565 4047  31.58°
Mean 1192  9.13° 10.28° 6589  69.45°  62.05°  3490°  40.86° 31.71°

*”® Mean in the same columns with different superscripts are significantly different at p<0.05.
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Table 2. Crude protein yield(CPY) and total digestible nutrient yields(TDNY) of orchard-
grass in different cutting times and application levels of food waste compost

(FWC)
FWC CPY(kg ha') TDNY(kg ha™)

(ha yr'h 1st Cut 2nd Cut 3rd Cut Ist Cut 2nd Cut 3rd Cut
0 ton 241.9° 300.7¢ 132.74 1325.9° 181L.7 783.2°
10 ton 296.8 279.5° 125.7° 1564.1° 1775.1° 811.1¢
20 ton 336.2° 315.4° 162.9° 1739.2° 2021.0° 1000.3°
40 ton 375.3° 387.1° 177.8° 1899.2° 2309.5° 1079.9°
60 ton 434.2° 379.5° 174.8° 1912.4° 2283.4° 1102.8°
Mean 336.9° 332.5° 154.8° 1688.2° 2040.1° 955.5°

*~9 Mean in the same columns with different éuperscn'pts are significantly different at p<0.05.

Table 3. Changes in nutritive value and nutrient yields of orchardgrass in different
application levels of food waste compost(FWC)

FWC Hemicellul CPY TDNY
. .. CP(%) NDF(%) ADF®%) WO 1pN(%) REV o o

1 1 0, 3 1 1 1

(ha”” yr) (%) (kg hayr’) (kg ha yr )
0 ton 1031°  65.84  3553%™ 30.31° 60.83°  86.50° 675.3° 3920.8°
10 ton 10.03°  64.92¢ 35.42° 29.50° 60.92°  88.00° 702.0¢ 4150.3°
20 ton 10.18°  66.38"  36.36" 30.02% 60.18°  84.70° 814.5° 4760.5°
40 ton 10.62°  66.49" 35.90° 30.59° 60.54°  85.14° 940.2° 5288.6°
60 ton 11.06 6537  35.90° 29.47° 60.54°  86.55" 988.5° 5298.6°

> Mean in the same columns with different superscripts are significantly different at p<0.05.
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Table 4. Contents of crude protein(CP. %), neutral detergent fiber(NDF, %) and acid

detergent

application levels of mineral nitrogen

fiber(ADF, %) of orchardgrass in different cutting times and

Mineral N CP(%) NDF(%) ADF(%)

(ha* cut’) 1st Cut 2nd Cut 3rd Cut Ist Cut 2nd Cut 3rd Cut 1Ist Cut 2nd Cut  3rd Cut
0 kg 11.03*  8.85° 9857  6430° 67.81°  61.04" 3339°  38.94° 31.44°
30 kg 1.1 9.04° 997°  64.63 6995  62.01° 3367  40.08° 31.90°
60 kg 1233  9.10° 1038°  67.76° 7015 6255  3501° 4149 31.82°
90 kg 13.13*  9.51° 10.90°  66.88° 69.92°  62.61° 3753  42.92° 31.69°
Mean 1.9 9.13° 1028° 6589  69.45° 6205  34.90°  40.86° 31.71°

*~9 Mean in the same columns with different superscripts are significantly different at p<0.05.

Table 5. Crude protein yield(CPY) and total digestible nutrient yields(TDNY) of orchard-
grass in different cutting times and application levels of mineral nitrogen

Mineral N CPY(kg ha™) TDNY(kg ha™')

(ha' cut™!) Ist Cut 2nd Cut 3rd Cut Ist Cut 2nd Cut 3rd Cut
0 kg 204.6° 220.4¢ 117.1° 1133.0° 1446.0° 763.2°
30 kg 302.6° 307.4° 135.7° 1659.8° 1935.3° 862.4°
60 kg 388.4° 375.3° 172.0° 1923.0° 2312.9° 1058.7°
90 kg 452.0° 426.9° 194.4° 2036.9° 2466.3" 1137.6°
Mean 336.9° 332.5° 154.8° 1688.2° 2040.1° 955.5°

>® Mean in the same columns with different superscripts are significantly different at p<0.05.
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Table 6. Changes in nutritive value and nutrient yields of orchardgrass in different
application levels of mineral nitrogen

Mineral N CP(%) NDF(%) ADF(%) Hemi(%) TDN(%) RFV Py TONY
- - 1.
(ha'' yr'') > > > emiize ? (kg ha''yr) (kg ha 'yt
0 kg 991  64.38° 34.59* 29.79° 6158  89.37° 542.1° 33422
90 kg 10.06°  65.53" 35.21° 30.32% 61.08°  87.16° 745.7° 4457.5°
180 kg - 10.60°  66.82° 36.11° - 30.71° 60.38°  84.57 935.7° 5294.6°

270 kg 11.18° 66.47° 37.38° 29.09° 59.37 83.61° 1073.3° 5640.8"

*~® Mean in the same columns with different superscripts are significantly different at p<0.05.
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