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STUDIES ON THE ESTIMATION OF UPLAND SOIL FERTILITY

1.  On the Availability of Soil Phosphorus

Matsuo Minami, Masatoshi Sawacucar & Toshiko Yamazaxi
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Table 1 Physical and chemical properties of 20 test soils
Soil Soil ptl Total’ Total CEC P,0,
Soil group Soil nitrogen humus absorption
No. class (H,0) %) % {m ¢) index
1 Kotoni SL 5.8 0.13 5.53 25.3 807
2 Kurisawa CL 6.0 0.79 8.20 21.2 766
3 Fukagawa LiC 5.2 0.34 8.98 15.8 869
4 Bifuka LiC 1.6 0.51 14.43 28.9 1,064
5 Biei CL 5.8 0.49 9.38 14.4 517
. 6 Nakafurano CL 5.8 0.36 11.91 15.4 745
Non voleanic 12} Ashibetsu LiC 5.5 0.3] 10,99 14.4 786
ash soils 8 Shakotan LiC 5.6 0.39 11.02 21.1 1,035
9 Wassamu LiC 1.7 0.34 11.87 25.3 1,221
10 Kuromatsunai SiCL 5.0 0.51 16.68 23.5 1,407
11 Okoppe SiC 1.9 0.18 10.42 16.3 538
12 Tsukigata LiC 5.2 0.31 8.24 19.9 579
Average 5.3 0.40 10.61 20.1 861
13 Mikage SL 5.2 0.64 26.20 29.8 1,490
14 Zenigamezawa SiCL 5.1 0.96 41.65 46.9 1,987
15 Bilhoro L 5.8 0.50 12.45 21.7 1,137
. 16 Makubetsu SL 5.6 0.35 12.82 28.9 847
Volcanic 17 | Monbetsu SL 5.3 0.35 15.50 18.1 931
ash soils 18 Hiroshima CL 5.3 0.54 20.70 27.1 1,387
19 Eniwa L 5.6 0.32 10.29 26.9 1.921
20 Memuro SL 5.4 0.20 6.37 18.9 1.552
Average 5.4 0.50 18.30 27.3 1407
Table 2 Procedures of soil tests
Methods Extractant Soil/Extractant I:XIS:;Z::I::::[; or -
b g tunes
Trvos 0.002N-H,80, in 0.3% 17100 1.5 hr.
(NH,),S0, (pH 3.0)
MorGaN 10% CH,COONa-3H,0 in 1/5 30 min.
3% CH,COCH (pH 4.8) {
Brav-No. | 0.025N-HC1+0.03N-NH, F ; 17 1 min,
{pHl 7.0)
Brav-No. | 0.1N-HC1+0.03N-NH,F 1/7 40 sec.
{pH 7.0)
N/5-HCl 0.2N-HClI 1/10 5 hr. (40°C)
SERIVA & EGAwa
Ca-P,0, 2.5% CH,CO0N 1/100 2 hr.
Al-P,O, N-NH,F (pll 7.0) /100 1 hr.
Fe-P,0, 0.1N-NaOH 1/100 17 hr.
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Table 1 1ZRT &) TH Do SAMNCER, WFEL T, BBOENE CRSUOBE, W
HOE-HE A 1/2,0008 7 720 E o RIS iz X O R SRR ity sz dik Lo

L, CaCoO, #fiv-TpH (H,0) 6.5 A X 55 3) LEEAmBEMNIEE

PG Ty, BRI E LTr A2 THiE ARG TR L A -kifich o WS il d e Hat 2

RV TERRINESY Ui, fols, JGEME S L KO BRIFITH B, Tiirn, Truos:Y, Mor-

Tabi 1g/pot, JmHl1g/pot e, i Ay GANZ:®, Brav-No. | 352, Brav-No. || 2k, N/5-

fiA<10em (RS MR L7, HCIE, s X U0 [4%, L3952 X 5 CakIP,0;,
2) kAW ALY P,O;, FeltlP,O;TH %,
IR L Ao iR e SRk L, 80°C T £ 00 BBk 4o Table 2 125% L7z,

‘Table 3 Relation between (he values obtained by 8 soil phosphorus tests and the amounts of P,0;

uplake by oats

Soil test values (mg P,0,/100cc)

Amount Grain

= Suil No. Brav- | Bray- o oliplt’aglgi yields of

group Truot | MORGAN No. | No. I N/5-HCl [Ca-P, 04| Al-P, 0| Fe-1,0, (::1); /(:;g;,) (g(;a[:;)
1 7.8 1.4 6.0 11.0| 20.5| 155| 55.2| 16.5 524 13.9
2 5.3 1.2 7.2  6.4| 145 5.90 174 15.9 412 59.0
3 1.9 1.0 2.9 43| 3.5 3.5 22.6 8.0 251 12.8
4 6.3 1.3 120 7.2 209 164 674 17.4 443 36.3
5 7.2 1.8 5.9 8.3 13.9 8.1 2.7] 11.6 585 42.5
Non 6 9.4 1.7 1.4) 21.7) 35.7] 16.6| e2.9] 102 596 10.5
volcanic 7 2.4 1.2 2.8 3.9 3.8 5.6 | 22.3 6.4 424 35.3
ash 8 2.2 1.2) 3.2 6.0 5.3 6.0] 20.6{ 11.8 257 24.2
) 9 1.0 1.3 5.0 1.3 11.2] 11.0] 41.9 8.4 356 30.9
soils 10 29| 14| 4.6] 7.9, 11.0] 5.9 49.2| 156 429 36.0
1 1.5 0.9 2.7 3.7 3.7 3.0 16.0 9.4 330 34.6
2 ] s 1.3 7.5 9.2 9.7 7.2] 27.0 8.9 431 36.0
Average 1.7 1.3 5.9{ 9.2] 13.1 8.7] 36.5| 11.7 420 36.0
CV(%) | 55.5| 19.4| 53.4] 59.3| 74.5| 56.6] 49.5| 32.3 26.6 30.1
13 1.7 1.4 2.4 7.7| 35.0 6.3 102.5 6.7 565 38.5
14 0.7 0.7 1.2 2.8 7.1 33| 35.0 7.4 237 19.1
15 1.8 1.3 2.3 7.3 13.7 1.9 66.3 6.1 417 38.4
16 1.5 1.1 5.9 14.6] 42.0| 13.6] 71.7 8.1 133 38.0

Volcanic

17 13 1.4 5.5 12.7] 41.2| 13 45.7 5.8 120 36.0
ash 18 70| 1.8] s5.0{ 13.8{ 38.4| 15.4] 99.1| 15.0 308 37.7
soils 19 1.1 1.0 2.4 5.1 16.5 1.1 51.21 21.5 317 37.0
20 1.6 0.6 5.0, 5.6 8.9 3.0] 80.9| 19.4 103 44.4
Average 2.9 1.2 3.7 8.7 24.9 1.3 398 36.1
CV(%) | 7.4 31| 8.9 5091 359.3 56.9 23.1 20.3
All | Average 4.0 1.3 500 9.0 17.8 1.5 | 36.1
soils | CV(%) | 649 25.4| 5700 551 7320 883 52.6] a0 21,9 26.4
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Table 4 Correlation between the values obtained by the soil tests and the amounts of P,O; uptake by

oats
Correlation coefficients
Soil tests
All soils Non volcanic ash soils Volcanic ash soils

Truet-P,0; 0.673%* 0.870*% 0.262
MorGan-P,0; 0.667%F 0.858%% 0.501
Bray No. 1 -P,O; 0.543*% 0.616* 0.343
Bray No. 11 -P,0, 0.571%* 0.612% 0.469
N/5 HCI-P,O, 0.531% 0.7)14%* 0.611
Ca-P,0; 0.518*% 0.631% 0.310
Al-P,0, 0.376 0.485 0.746%
Fe-P,0, 0.017 0.286 0.294

Remarks :  * Significant at 5 %7 level

*# Significant at 1 9% level



84 JCHBH SIS Gt 19 8

Relation between soil test value by
TRUOG’s method and amounts of P,0;
uptake by oals

Fig. 1.
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Summary

With the objective of determining the suitable
amount of fertilizer to apply to field crops, the
authors intended to estimate the fertility level
of upland soils with soil tests, and in the first
place, tried to propose the most suitable methods
for the determination of available soil phos-
phorus.

Twenty soil samples were collected from the
Hokkaido district. Using these soil samples, the
following eight soil tests were evaluated :
Truos, Morcan, Bray No. |, Bray No. ||,
N/5-HCl, Al-P,0;, Ca-P,O; and Fe-P,0..

Correlation analyses were made between the
amounts of P,O; uptake by oats in the green-
house culture and the soil test values.

The results obtained were summarized as
follows ;

1) The amount of available phosphorus deter-
mined with the eight soil tests were ranked
in the following order ; Al-P,O;>N/5-HCI-P,05>
Fe-P,0;>Bray No. || -P,0;>Ca-P,0;>Bray No.

| -P;0;>Truo6-P,0; >Morcan-P,0;

2) The amounts of P,0; absorbed by oats on
the non-volcanic ash soils were higher than
those on the volcanic ash soils, and the soil test
values except both Al-P,0; and N/5-HCI-P,O;
were higher on the non-volcanic ash soils than
on the volcanic ash soils.

3) In all the soils and the non-volcanic ash
soils, Truocg-P,0O; showed the highest correlation
coefficients of (0.673 and (.870 (significant at
1% level) with the amounts of P,O; uptake by
oats, respectively. However, on the volcanic ash
soils, Al-P,O; gave the highest correlation co-
efficients of ().7.46 (significant at 5% level).

1) It was concluded that Truoc’s method was
the best among the eight soil phosphorus tests

used, but on the volcanic ash soils, Al-P,0;
was a better test.





