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Comparative study of pollutant production and the discharge coefficient of sheep under different feeding

methods
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Abstract: To compare pollutant production and the discharge coefficient of sheep under different feeding methods, a large—scale sheep
farm with half pasturing and half pen feeding in the pastoral areas of the Yunnan—Guizhou Plateau, and another sheep farm with full pen

feeding in the hilly areas of the middle and lower reaches of the Yangtze River in China were selected as experimental sites. Pollutant
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production and the discharge coefficient of Guizhou semi—fine wool sheep and Hu sheep were measured at different feeding stages. The

results showed that the pollutant production coefficient of manure, urine, chemical oxygen demand, total nitrogen, total phosphorus,

ammonium nitrogen, nitrate nitrogen, copper, and zinc were 0.97 kg+-d™', 0.53 L-d™', 318.01 g-d™', 7.12 g-d™", 2.03 g-d™, 2.89 g-d™', 41.00
mg-d™, 0.76 mg-d™', and 14.77 mg-d™, respectively, for every Guizhou semi—fine wool sheep and 0.99 kg-d™', 0.56 L.-d™, 384.76 g-d ™",

898 g-d', 1.56 g-d™', 1.46 g-d ™, 41.34 mg-d™, 0.38 mg-d™, and 41.84 mg-d™, respectively, for every Hu sheep. There were significant

positive relationships between feces weight and feed weight and between urine volume and water volume. The pollutant discharge

coefficient was affected by the pollutant production coefficient, and was related to feces weight, the concentration of pollutants in feces and

urine, and the feeding method. The ratio of the pollutant discharge coefficient to the production coefficient was related to the sheep feeding

method and the excrement cleaning method. This ratio was lower for sheep farms with full pen feeding than those with half pasturing and

half pen feeding. Therefore, if the cost and breeding scale are not considered, to control the environmental pollution caused by the sheep

breeding industry in China, the full pen feeding method is recommended.

Keywords : sheep; feeding method; pollutant production coefficient; pollutant discharge coefficient
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Table 1 Basic characteristics of experimental sheep

V4 R4 337 Southwest sheep farm

7K 23 Southeast sheep farm

=12 A L )
F;ﬁg . ST YT PR it PR
Age Average weight/(kg+ H™) Age Average weight/ (kg ™)
B ] Fattening period (F1) +: Ewe 12 33.86+2.55 6 23.08+2.43
B B Fattening period (F2) A Ram 12 40.13+5.08 6 43.71+4.04
25 R3] Nonpregnant period (F3) £} Ewe 24 54.46+2.64 12 50.68+5.55
JREHA Maturation period(F4) /Y Ram 24 52.63+4.96 12 61.19+6.39
2 (AREEL R
Table 2 Physicochemical properties of feed
5 ERA AL HEA TN/ TP/ Cw/ Zn/

Sheep farm Moisture content/%  Organic matter/%  Crude protein/( mg- g" ) (mg . g’l ) (mg . g’1 ) ( ng* g" ) ( ng* g" )

T 23 Southwest sheep farm 78.03+0.84 92.36+0.42 126.10+4.48 16.76+0.68  2.59+0.16  0.41+0.02  1.90+0.14

757 237 Southeast sheep farm 54.41+4.69 89.21+£1.92 109.33+5.71 15.50+0.88  2.54+0.11  0.25+0.01 2.83+0.12

T B KR DRI AR AR LA TR 55, R Tl

Note: Moisture content is calculated on a wet basis, while the other indexes are calculated on a dry basis, the same below.

1% WHART]
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Figure 1 Daily amounts of feed, water, manure and urine of per experimental sheep at different feeding stages
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Figure 2 Values of each indicator of manure sample
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Figure 3 Values of each indicator of urine sample
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Figure 4 Pollutant production coefficient of experimental sheep at different feeding stages
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Table3 Calculation parameters of pollutant discharge coefficient(%)

1 FEEWHER () FEEF R (o) IERA TR ()

Manure Manure Urine utilization
Sheep farm . e
collection rate utilization rate rate
[LE27] 72.50+9.87b  90.25+13.53a  87.43x7.91a
Southwest sheep farm
YNGR 82.97+7.82a  95.18+16.12a  90.83+6.59a

Southeast sheep farm
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Figure 5 Pollutant discharge coefficient of experimental sheep at different feeding stages
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Figure 6 Pollutant discharge and production coefficient ratios of experimental sheep at different feeding stages
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