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Effects of heavy application of phosphate fertilizer on cadmium dynamics in
upland fields
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Volcanic ash soils called Andosols are widely distributed in large-scale
upland fields in Hokkaido, and phosphorus, which is an essential element for crop growth, is fixed,
so phosphate fertilizer has been heavily applied. However, rock phosphate, which is the raw material

for phosphate fertilizer, contains harmful heavy metals such as cadmium, which may accumulate in
the soil or be absorbed by crops.
As a result of this study, it was proved that cadmium is not easily absorbed by crops in Andosols
and the cadmium concentration in potato tubers is low although a large amount of cadmium is
accumulated in the upland soils together with phosphorus. Even in areas where other soils are
distributed, it is possible to decrease the cadmium concentration in potato tubers by improving soil
acidity and applying calcium fertilizers so that it does not affect our health.
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C N P K Ca Mg Zn Cd
(Mgha) kgha')  (gha)
0-100cm 144 143 2.87 517 69.3 301 559 29
0-75cm 126 14.0 6.42 4.1 80.9 364 593
-17.4 -0.30 355 -7.67 11.6 -2.62 349 569
0.88 0.98 224 0.85 117 0.93 1.06 290
0-100cm 564 387 7.45 290 67.3 15.8 352 580
0-80cm 440 318 121 513 61.8 210 429 930
-124 -6.92 461 223 -5.51 522 771 350
0.78 0.82 162 177 0.92 133 122 160
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424 108 633 859

415 110 63.7 839

500 181 103 125

243 550 323 414

243 599 ug kgt 415 pug kgt
110 ugkg*
56 801 ug kgt
32 103 pgkgt 63.7 ugkg™*
83.9 ug kg*
16.2 %
r = -0.351*
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(gke) (gha)

150 373 0.630 151

16.2 374 0.695 153

450 826 154 332

448 822 0243 0.338

45 45.0pgkg? 16.2 ug kgt
8.2 82.6ugkg? 37.4 ng kgt
Codex 100 pg kg
pH
pH
(O]
50gm?
4
23.4 ug kgt 17.6 ngkg*
25% 19.1 pg kgt 18%
50gm? 5
33.6 ugkg* 255 ng kgt 24%
23.6 ugkg* 30%
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