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ABSTRACT

This study was conducted to determine fertilizer nutrient and pollutant production of Holstein dairy cattle
by estimating manure characteristics. The moisture content of feces was 83.9% and 95.1% for urine. The
pH of feces and urine were in the ranges of 7.0~7.4 and 7.5~7.8, respectively. The average BODs,
COD, SS, T-N, T-P concentrations of the dairy feces were 18,294, 52,765, 102,889, 2,575, and 457 mg/ 2,
respectively. Dairy urine showed lower levels of BODs(5,455mg/ ¢ ), COD(8,089 mg/¢), SS(593 mg/2),
T-N(3,401 mg/l), and T-P(13mg/#) than feces. The total daily produced pollutant amounts of a dairy cow
were 924.1 g(Milking cow), 538.8 g(Dry cow), 284.4 g(Heifer) of BODs, 2,336.5g (Milking cow), 1,651.8 g(Dry
cow), 734.1g(Heifer) of COD and 4,210.1g(Milking cow), 2,417.1g(Dry cow), 1,629.1g(Heifer) of SS and
194.8 g(Milking cow), 96.4 g(Dry cow), 58.3 g(Heifer) of T-N and 24.0 g(Milking cow), 10.2 g(Dry cow),
6.1 g(Heifer) of T-P. The calculated amount of pollutants produced by a 450kg dairy cow for one year
were 181.3 kg of BODs, 492.5kg of COD, 899.9 kg of SS, 36.0kg of T-N and 4.1kg of T-P. The total
yearly estimated pollutant production from all head(497,261) of dairy cattle in Korea is 90,149 tons of
BODs, 244,890 tons of COD, 447,491 tons of SS, 17,898 tons of T-N and 2,008 tons of T-P. The
fertilizer nutrient concentrations of dairy feces was 0.26% N, 0.1% P,Os and 0.14% K;O. Urine was found
to contain 0.34% N, 0.003% of P,Os and 0.31% K;O. The total daily fertilizer nutrients produced by dairy
cattle were 197.4g (Milking cow), 97.4g(Dry cow), and 57.9 g(Heifer) of Nitrogen, 54.2 g(Milking cow),
22.2 g(Dry cow), and 14.2 g(Heifer) of P,Os and 110.8 g(Milking cow), 80.4g (Dry cow), and 39.5g(Heifer)
of K;O. The total yearly estimated fertilizer nutrient produced by a 450 kg dairy animal is 36.2 kg of N,
8.8 kg of P,0s, 24.6 kg of K;O. The estimated yearly fertilizer nutrient production from all dairy cattle in
Korea is 18,000 tons of N, 4,397 tons of P,Os, 12,206 tons of K,O. Dairy manure contains useful trace
minerals for crops, such as CaO and MgO, which are contained in similar levels to commercial compost
being sold in the domestic market. Concentrations of harmful trace minerals, such as As, Cd, Hg, Pb, Cr,
Cu, Ni, Zn, met the Korea compost standard regulations, with some of these minerals being in undetected
amounts.
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Table 1. Moisture content and pH of feces and
urine at different growth phases
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Table 2. Concentration of water pollutants from feces at different growth phases™ * (it = mgl)

Item Milking cow Dry cow Heifer Mean

BODs 19,961 + 2,990 16,874 + 2,731 18,048+ 512 18,294 + 1,558

COD 52,418 £ 10,512 55,763 £ 8,204 50,114+ 2,281 52,765+ 2,841

SS 101,500 + 23,785 87,333 £ 6,506 119,833 + 21,577 102,889 + 16,294

T-N 2,854+ 436 2,353+ 511 2519+ 146 2576+ 255

T-P 577+ 116" 368+ 68 07+ 94* 457+ 108
Y Mean + S.D.

9 Means with the same superscript letter within a row are not significantly different(p<0.05).

Table 3. Concentration of water pollutants from urine at different growth phases™ (unlt mo/l)
Item Milking cow Dry cow Heifer Mean
BOD’ 5,309 £ 2,080 5,621 + 1,088 5,434 + 1,719 5455+ 157
COD 9,044 + 4,043 8,673 + 3,068 6,550 + 3,408 8,089 + 1,346
SS 436+ 106 518+ 96 825+ 701 593+ 205
T-N 4,164 +1,181 2,423+ 683 3,616+ 998 3,401+ 890
T-P 7+ & 3z 1° 28+ 12° 13+ 13
Y Mean + S.D.

2 Means with the same superscript letter within a row are not significantly different(p<0.05).
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Table 4. Daily water pollutant discharges from dairy cattle manure at different growth phases

(unit : g/day/cow)

Item BODs COD SS T-N T-P
Feces 826.4 2,170.1 4,202.1 118.2 23.9
|\/|||k|ng cow Urine 97.7 166.4 8.0 76.6 0.1
Total 924.1 2,336.5 4,210.1 194.8 24.0
Feces 465.7 1,539.1 2,410.4 64.9 10.2
Dry cow Urine 73.1 112.7 6.7 315 0
Total 538.8 1,651.8 2,417.1 96.4 10.2
Feces 249.1 691.6 1,653.7 34.8 59
Heifer Urine 35.3 426 5.4 235 0.2
Total 284.4 734.1 1,659.1 58.3 6.1
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Fig. 1. Annual water pollutant discharges at
different growth phases.
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Table 5. The comparative nutrient content of feces at different growth phasesl)' 2
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53.8, 22.1, 1389, KO 717} 53.8, 41.4, 193¢
olgdom, we] 9ol N7F 47t 773,
2349, P,Os7} 717} 0.4, 0.1, 049, KO 747t
57.0, 39.0, 202¢Co. & FALE QT wieba] 2

L
R

Ho
_—10
A

=117
S7F widske Ao HEAEES da, A
2 77} Zb7; 1974, 54.2, 11089, HH-E
247k 974, 222, 8049, JA9E 579 142
395g0] WAEE Ao Yeyth oE Ax
HaAFQ 450kgo 2 Falete] Aale] wBH

T 4d H v SRS N 9.29(3% 621,
& 37.1g), P.Os 2429g(F 239, X 0.3g), KO
67.3g(x* 33.5, = 33.8g)c] LAE K Table 7).
ol9bzre A= ASAE.(1992)7F AF 635kg

(unit : %)
Item Milking cow Dry cow Heifer Mean
N 0.29+0.04 0.24 +0.05 0.25+0.01 0.26 +0.03
P20s 0.13+0.03" 0.08+0.02° 0.10+0.02° 0.10 £0.02
K20 0.13+0.02 0.15+0.01 0.14+0.01 0.14 +0.01
Y Mean + S.D.
2 Means with the same superscript letter within a row are not significantly different(p<0.05).
Table 6. The comparative nutrient content of urine at different growth phasesl)’ 2 (unit : %)
Item Milking cow Dry cow Heifer Mean
N 042 +0.12 0.24 +0.07 0.36 +£0.10 0.34 +£0.09
P20s 0.002 +0.001° 0.001 + 0.0003" 0.006 + 0.003 0.003 +0.003
K20 0.31 +0.07 0.30 £0.02 0.31 +0.05 0.31 +0.01
Y Mean + SD.

2 Means with the same superscript letter within a row are not significantly different(p<0.05).

Table 7. Daily feces and urine based nutrient production at different growth phases

(unit : g/day/cow)

Item N P,0s K20
Feces  Urine Total Feces  Urine Total Feces  Urine Total
Milking cow 120.1 77.3 197.4 53.8 0.4 54.2 53.8 57.0 110.8
Dry cow 66.2 31.2 974 22.1 0.1 22.2 41.4 39.0 80.4
Heifer 345 234 57.9 13.8 0.4 14.2 19.3 20.2 395
Mean 62.1 37.1 99.2 239 0.3 24.2 335 338 67.3
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Table 8. Trace elements from feces and urine at different growth phases

(unit : mg/kg)

Item Ca0 MgO Cu Cr Pb Cd As Hg
Milking cow 1,648 781 5.46 048  0.45 0 0 0.001
Feces Dry cow 1,131 306 0.74 0 1.20 0.03 0 0.001
Heifer 1,514 605 0.80 032 072 0 0 0.001
Average 1,431 564 2.33 027 079 0.01 0 0.001
Milking cow 53 249 9.00 0 0.65 0 0 0.002
Urine  Dry cow 49 250 0.02 0 0.50 0 0 0.002
Heifer 74 263  16.00 0 1.14 0 0 0.003
Average 59 254 8.34 0 0.75 0 0 0.002
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