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FENBYEOHED H 555, FRBREEL S bIEYE
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BB IEIEY, £/, ZEOL D X L DIcHizo
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The Effect of High Amouhts of Soil Phosphate on the Early Growth and
the Metabolism of Inorganic Components of Some Horticultural Crops on the Masa Soil.

Toshitaka UsHIRO and Noriyasu YAMAMOTO

Summary

In order to make clear the effect of high amounts of soil phosphate both on the early growth of seven crops and on

their metabolism of inorganic components by establishing several levels of fertilizer phoshate content, the green pea,

spinach, melon, baby’s breath, welsh onion, cucumber and chrisanthemum were cultivated on the masa soil in

Innnoshima in 1991.

Under the soil conditions with small phosphate absorpition coefficient, some symptomns of physiological

disorders were observed.

The adequate method to avoid the excess damage of phoshate was proposed as follows by analysing the amounts

of soil phoshate and Phosphorus(P) and Calsium(Ca) in plant.




BiE» VLB EEY VEBLIEEBEOTX - L2 0UETRUERR S SERC R THE 53

1. In plots with non-remedied-pH and fertilizer phoshate content of 50mg or 100mg, the dry matter weight
among all the crops was heavy than other plots. In plots with non-remedied-pH and fertilizer phoshate content of
more than 100mg, the dry matter weight of the green pea, spinach, melon and baby’s breath remarkably decreased
with high amounts of fertilizer phosphate.

2. Inplots with fertilizer phoshate content more than 500mg/100g soil,the cucumber and the chrisanthemum had
symptoms of cuppring and crorosis on the top parts of their leaves. The burned tip was observed on leaves of the
welsh onion, while withering of lower leaves was found in the other crops in plots of the high levels of fertilizer
phoshate. Green pea and onion died in the plots with fertilizer phopshate content of 1000mg/100g soil.

3. The available phosphate content increased with the increment of fertilizer phosphate both in plots with
whether remedied pH or not. However, the level of water-soluble phoshate content was stable without regard to
the fertilizer phosphate content, whose average value was less than 40mg/100g soil in plots with remedied-pH by
applying with CaCOj3 and fertilizer phosphate content more than 250mg/100g soil.

4 ., The averages of soil pH were 5.6-5.9 in plots with non-remedied-pH and 6.7-7.0 in plots with remedied-pH.

The values of EC increased with the increment of fertilizer phosphate in plots with non-remedied-pH, although
the values of both pH and EC had small changes in plots with remedied-pH.

5. The P content in plant body was high and the Ca content was low with the high amounts of fertilizer
phosphate in plots with non-remedied-pH. However, the contents of P and Ca remained unchanged with the
amounts of fertilizer phosphate in plots with non-remedied-pH. The general tendency of the other inorganic
components content was not definite with high amounts of fertilizer phosphate.

6. The dry matter weight of all crops decreased with the increment of P content in plant body except the case of
plots with non-fertilizer phoshate, while some crops with the high rate of Ca to P content grow well in plots with
high amounts of fertilizer phoshate.

7. Under the masa soil conditions with small phosphate absorpition coefficient, the physiological disorders
which seem to be the excess damage of phoshate appeared on all experimented crops. These symptoms are
considered to be caused by the unbalance between the inorganic components in the plant body in the case of both the
increase of P content and the suppression of Ca uptake. In the case of applying with CaCO; to remedy pH, the
content of inorganic components remained unchanged with high amounts of fertilizer phosphate and the crops grew
well. This phenomenon is supposed to result from the low content of water-soluble phoshate with application of
CaCOs.

It is concluded that the control method of applying with CaCQO; in order to avoid or reduce the excess damage of

phoshate with high amounts of soil phoshate.

Keywords: Horticultural crops, Soil phosphate, Disorders of growth, Inorganic components




