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Trace Element Cycling on Soil — Feed — Dairy Cattle in the Model of Dairy Farm

Shin-ichi KUME, Takamitsu All, Shigeo TAKAHASHI and Mitsunori KURIHARA

Kyushu National Agricultural Experiment Station

The object of this study was to clarify trace element cycling on soli-feed-dairy cattle in the standard
model of dairy farm in Japan. Except for Fe, trace elements ingestion from purchased feed of the cow
herd were generally larger than that from self-sufficing feed. Since the secretions into milk and body
accumulation of trace elements were remarkably smaller than those ingestion, trace elements excretion
were almost the same as those ingestion. Thus, large amounts of trace elements were accumulated in the

soil from the out of the model of dairy farm.
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Table 1. Assumed value of annual ingestion, production, and excretion of the cow herd in the
model of dairy farm

Annual ingestion

Concentrate(P); 92t, Alfalfa(P); 11t
Italian ryegrass(S) 191t, Corn(S); 96t
Sorghum(S); 109t, Rice straw(P); 11t
Mineral mixture(P); 1.7t, Block salt(P); 0.3t
Water; 730t
Annual Production

Milk; 195t, Older cow; 5.2t
Newborn calf; 1.1t, Gain of B. W, 4.1t

Annual excretion
Cow; Ingestion — production of (milk + newborn calf + older cows)
Heifer or calf: Ingestion — production of gain of B. W.

Assumed cow herd; 30 cows, 12 heifers, and 4 calves
Assumed forage crop field; 3.9ha (200% utilization)
P; Purchased feed, S; Self-sufficing feed
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Fig.1. Zinc cycling in the model of dairy farm (kg/year).
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Table 2. Trace element ingestion, production, and excretion of the cow herd and trace element
accumulation in soil in the model of dairy farm

Fe Zn Cu Mn Se Mo Co

———— kg/year —————— ——— g/year ————

Ingestion 123.3 8.7 2.02 14.6  19.2 154.4  82.0
Self-sufficing(S) 8.0 2.9 0.60 6.1 4.3  61.8 11.8
Production 0.6 1.0 0.07 0.01 6.4 10.5 0.6
Excretion(E) 122.7 7.7 1.95 14.6  12.8 143.9 81.4
E—¢S 37.7 4.8 1.3¢ 8.5 8.5 8.1  69.2
Total content in soil 134134 259 114 298  0.53 3.45  45.6

(T, kg/3.%ha)

Accumulation in soil 0.03 1.85 1.14 0.28 1.60 2.34 0.15

((E—S)/T.%)

% Inflow from the out of the model of dairy farm
% % Trace element concentration in soil (ppm on dry basis): Fe, 52913; Zn, 102; Cu, 45;
Mn, 1178; Se, 0.21; Mo, 1.36; Co, 18.0.
Depth of cultivated soil; 10cm, Apparent specific gravity; 0.65.
% % % Accumulated rate in soil from the out of the model of dairy farm
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