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Mineral Concentration in Water on the
Livestock Farm on Hilly Land

Yoshiro Kisumpa, Taeko OxaBE and Ryo INOUE
(Department of Agricultural Technology of Integrated Land Use)

Tsudaka Livestock Farm founded in 1978 had been obtained the drinking water for the
cattle from a well on the farm. Then the farm water supply system, in which water was
pumped up from the well to reservoirs, stored in the reservoirs and supplied to the stalls
(Fig. 1) was built. Low fertility of breeding cows was one of the problems on the farm
during the farm-water was used. After the city water system began supplying water in
1987, fertility has been clearly improving. To find the cause, minerals in well-water,
farm-water and city-water were determined by atomic absorption spectrometry.

The average iron concentration of the well-water and farm-water was 25.5 and 1.32
ppm. respectively, which was about 500 and 20 times of city water. Also the average
manganese concentration of well-water and farm-water was 4.31 and 3.32 ppm., respec-
tively, which was about 2,000 times of city water.

The iron concentration of the farm-water was much less than that of well-water which
was the source of the water supply. Calcium, magnesium, copper and zinc concentrations
of the farm-water were higher than the well-water. Those results show that iron of the
well-water was precipitated in the reservoir, and the farm-water had dissolved such
minerals as calcium, magnesium, copper and zinc from the old sediment accumulated
since the farm was built.

The iron concentration of the well-water decreased steadily from 45.6 to 9.7 ppm.
during sampling term. It is suggested that recipitous decrease of iron in the well-water
was caused by the construction of new Okayama Airport near the farm.
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Fig. 1 Farm water supply system in Tsudaka Livestock Farm.
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Table 1 Contents of mineral elements in well-water, farm-water and city-water
sampled in Tsudaka livestock farm

Sampling Content (ppm)
Source date pH Ca Mg Fe Mn Cu Zn
May 15 6.0 33.9 13.9 453 5.38 0.006 0.025
May 18 6.0 335 13.2 45.6 5.19 0.010 0.028
June 19 5.9 359 125 33.2 493 0.007 0.039
July 17 5.8 30.7 11.7 30.0 4.56 0.007 0.026
July 21 6.0 29.5 13.1 32.0 4.66 0.007 0.021
Well water Sep. 8 6.0 25.2 10.4 20.4 3.54 0.007 0.025
Sep. 18 5.8 30.4 115 17.9 3.92 0.012 0.025
Oct. 16 6.0 33.1 124 20.4 4.01 0.006 0.028
Oct. 25 6.0 36.2 12.5 11.2 3.89 0.008 0.024
Nov. 9 6.0 37.2 11.4 15.1 3.35 0.008 0.034
Nov. 20 6.0 38.6 12.6 9.7 4.03 0.008 0.025
Average 5.95 331 12.3 25.5 4.31 0.008 0.027
May 15 6.5 68.5 15.3 0.92 0.11 0.023 0.042
May 18 6.5 64.5 145 0.75 0.08 0.020 0.030
June 19 6.4 61.9 14.8 1.16 2.14 0.033 0.059
July 17 6.4 67.4 15.3 1.52 5.76 0.024 0.053
July 21 6.4 63.8 14.6 1.71 5.23 0.026 0.051
Farm water Sep. 8 6.8 65.2 14.1 1.75 4.69 0.022 0.034
Sep. 18 6.6 68.5 14.6 1.56 6.88 0.035 0.048
Oct. 16 6.7 63.6 13.7 1.78 5.90 0.029 0.047
Oct. 25 6.9 63.1 135 1.95 3.19 0.021 0.041
Nov. 9 6.8 61.4 13.1 0.78 2.17 0.018 0.038
Nov. 20 6.9 63.2 12.9 0.63 0.42 0.018 0.025
Average 6.63 64.6 14.2 1.32 3.32 0.024 0.043
July 17 7.0 8.8 1.97 0.045 0.002 0.014 0.020
City water Oct. 16 7.0 69 151 0071 0001 0016  0.018

Average 7.00 7.9 1.74 0.058 0.002 0.015 0.019
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