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Phosphorus Status of the Upland Field Soils Treated
with Calcined Phosphate

Giichi YosHikawa, Maho Yamasaki, and Kaoru YosHIDA
Laboratory of Soil Science and Plant Nutrition, Faculty of Agriculture

Abstract : The status of phosphorus in the upland field soils which received 13 years
continuous application of calcined phosphate with or without compost was studied. The
predominant form of phosphorus in the soils was inorganic phosphorus. The relative abunda-
nce of the fractions of inorganic phosphorus in the soils was in the order of calcium-bound
phosphorus 2 aluminium-bound phosphorus > iron-bound phosphorus. It was suggested that
the greater part of phosphorus derived from applied calcined phosphate accumulated in the
soils as available phosphorus to crops and aluminium-bound form. Compost application was
found to increase the content of organic phosphorus in soil. However, the total carbon
organic phosphorus ratios of the soils were about 100 regardless of the application of compost.
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Table 1. General properties of the soils used

Soil Soil Total Acidity y, Exchangeable

No. texture ca;ébon PH . Exchange » Hydrolytic (SZC:F/IIV(I)&

1 SL 0.85 5.9 0.3 i 11.3 5.9

2 ‘ SL 1.14 5.8 0.3 115 5.7
I—1 SL 1.57 5.5 0.3 20.8 6.0
3—2 SL 1. 65 5.5 0.5 18.1 6.4
3—3 SL 1. 48 5.3 0.3 18.6 6.1

4 SL 1. 00 4.6 0.9 18.8 4.8
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1. &) B, mie) VB, SJUFREY vEBOER

LY vE L1 8% 550°C T1 hiEx, BRHEMELHK, 0.5 N Il 100 ml ZH»
T250 ml OFY TF L VEHOE v icEBL, ShiRto* &%, Sh3hi) vEBEWE-€) 7
FUTA—HTRERL, &) vEE] &L,

mEEY VB L1 8% 250 ml o F ‘}Ia'-l//fgéﬂljt/ e, 0.5N fE 100 ml
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B TR LA EBBTENTE B,

Table 2. Contents of total, inorganic, aud organic phosphorus in soils

Soil P,0; mg per 100g of air-dried soil Percentage of total phosphorus
No. Total Inorganic Organic Inorganic Organic
phosphorus phosphorus phosphorus ~ phosphorus phosphorus
1 129 108 21 84 16
2 138 110 28 80 20
3I—-1 291 253 38 87 13
3—-2 260 221 39 85 15
3-3 235 203 ” 32 86 14
4 244 220 24 90 10

Table 3. Total carbon : organic phosphorus ratios and organic nitrogen :
organic phosphorus ratios of soils

Soil Total Organic Organic
carbon nitrogen phosphorus
No. mg/100g* mg/100g* P mg/100g* TC/OP ON/OP TC/ON
(TC) (ON) (oP)
1 853 76 9.1 94 8.4 11.2
2 1139 115 12.4 92 9.3 9.9
3-1 1570 162 16. 7 94 9.7 9.7
32 1650 159 16.9 98 9.4 10. 4
3—-3 1477 156 14.0 106 1.1 9.5
4 1002 11 ©10.3 97 10.8 9.0

*  Air-dried soil
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ELBOMBRY VELZHBER LRI Table 4. 1IcLHTEEDTHB, Chang - Jack-
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3,

Table 4. Contents of Ca—P, Al—P, and Fe—P in soils
P,O5 mg per 100g of air-dried soil

Soil Chang-Jakson method Egawa-Sekiya method
No. Ca—P Al-P Fe—P Sum Ca—P Al-P Fe—-P Sum
1 78 6 7 91 56 11 9 75
2 87 6 10 103 % 13 8 67
3—-1 119 81 34 234 81 82 18 181
3—-2 106 79 36 221 72 72 . 25 169
3-3 84 56 31 170 70 - 58 19 147
4 T8 81 38 197 7 70 16 158
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Table 5. F&LMOTREY Y BOSRELHLEbOTHS, HILHALEE MEELHD
TR Y AR, B BALMEENTEL B, RERRRBLEICE TR, T
Y VENELCERINTL L ENBY S b,

Table 5. Available phosphorus contents in soils
P,O; mg per 100g of air-dried soil

Soil No. Bray—1 Bray—2
1 7 25
2 ¢ ' 17
31 82 119
3-2 67 91
3—3 51 - 74
4 ' 66 96
£ z

Table 6. 3, FHIEHRRICH VT KBRS (3FRD CiAS hr Bk Y v iBokites, <
DEICERINAL) YELILUK SBE) VEBORD BRELHLAE bDOTH5, b, B
) vIEMERKEI, 10a »7/- 04 HEEA 150 ton HAUME 200 ton (LEORKE L, fFLDES
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15 cm $500E 20 cm) & LTHEE 100g 7= 0ICHEIL, BRSnL) vBRE, SREEER
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DTEDTHBH, (FPICRIBINLED -7 Y YESEMLT EOTRLEL, TREOBWVIRET
+EICEREN, LH0) VEBEERENEDTEESRFLLLLEZ OGNS,

Table 6. Relation between the amount of calcined phosphate applied and
the increase in soil phosphorus content after 13 years cropping

E Calcined phosphate applied for 13 years Increase in phosphorus content
XP.

P,0; mg per 100g** P,O; mg per 100g**
plot* P,0; kg per 10a

) A¥R BH* Total Inorganic
C,F 293 195 147 162 145
C,f “146 98 74 . 106 95
C,F 293 195 147 - 115 112
* Kataoka, I. et alV

*k Ajr-dried soil
#%k  (Calculated on the assumption that the weight of soil per 10a is 150 tons (A) or 200 tons

®.

Table 7. Amounts of various forms of phosphorus accumulated in soils
during 18 years cropping
P,0; mg per 100g of air-dried soil

Exp. Available phosphorus Chang-Jackson method Egawa-Sekiya method

plot* Bray—1 Bray—2 Ca—P Al—P Fe—P Sum Ca—P Al-P Fe—P Sum
C,F 75 93 41 75 27 143 25 71 9 106
C,f 45 48 . 6 50 24 79 14 47 10 1
C,F 60 71 0 75 31 106 16 59 7 83

* Kataoka, I. et alV
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