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Studies on Amami Phosphates

2. On Nutrient Values of Yoron Phosphates to Wheat
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Table 1. Composition of the subsoil of black volcanic ash soil
Diameter \ Gravel | Coarse sand| Fine sand [ Silt ‘ Clay T
soil mm, 2 \ 902 | 02~002 | 002~0002 0002 | | cXture
1 | | ‘ :
Subsoil  om09 89% | 9% | | | Sandy
ubsoi | 2.809% | 18.89% | 149 % | 1499 1‘ 15.2 9% clay loam
T.N. ‘ T.P,0;5 \ Humus ‘ Absorptlve coeff. | R pH
‘ ‘ N | P,O; | (H:0) (KCDH
‘ ] i ] i
0.657 % 038495 | 20409 | 1051 2940 | 5.5 1 4.55
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Table 2. Fertilizers supplied per pot (gm)

Element Base dressing Top dressing Fertilizer supplied
| |
N 0.50 ! 0.50 \ Ammonium sulphate
i |
A S. P. 1.00(Superphosphate plot) | | a1
P;0; T. P. 1.00(Other plots) i Phosphorous fertilizer
C. P. 1.00(C. P. Plot only) | i
3 K,O 7 1.00 7 | | Sulphate of potash
- Remark; S.P.: Petermann’s solution soluble P,O;.
T.P.: Total P20s.
C. P.: 29 citric acid soluble P;0;.
Table 3. Composition of phosphates used
Phosphate T. P. C.P. F
Kubosha No. 3 phosphate | 16.12 9 | 9.59 94 0.025 9%
Yosha No. 2 ” i 16.62 | 8.17 0.032
Oigusuku " i 26.85 16.26 0.032
Masukina ” i 20.40 * 12.85 0.029
Oigusuku phosphate soil ¥ ‘ 10.46 ‘I 6.18 0.034
| i
Masukina No. 1 » 7.12 f 5.65 ! 0.491
Ishizumihanda ” | 8.09 6.74 0.049
Florida phosphate ‘ 36.41 i 14.85 3.423
|
Quossier " ‘ 30.63 ; 14.92 2.948
Fused phosphate 22.83 j 17.29 —
Superphosphath i 19.76 . S.P. 19.31 1.458
| | W. P. 14.02
Remarks: Total P,0s. C.P.: 29 citric acid soluble Py0s;.

T.P.:
W. P.: Water soluble P;0s5.
S. P.: Petermann’s solution soluble P,O:;.

*: Rock phosphates or guanos were weathered to

soil in stalactile grottos.
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Table 4. Plant growth

!
i

Ltem Height | Height of §§a1ktTi11ers Ears ‘gfz%trh“ Ripening
Maeh | April May | Macch | April May | May | pime
‘; cm cm cm \‘ cm ‘ ‘ cm ‘

1. Non phosphate | 187 | 413 516 45 9.0 52 | 53 | June 1
2. Superphosphate | 419 | 675 699 | 357 | 193 237 | 92 | May 19
3. Kubosha phosphate | 223 | 475 569 ¢ 107 130 210 | 6.1 r 29
4. Yosha ’ | 335 | 568 591 | 173 | 197 250 75 r 25
5. Oigusuku  # 316 | 567 584 | 163 190 230 , 69 . 25
6. Masukina  » 946 | 467 518 150 170 230 | 59 , 29
7. Oigusuku phosphate C.P. 29.9 53.2 57.6 120 16.0 24.7 6.6 ” 29
8. Fused phosphate 39.4 68.0 69.0 ' 240 . 163 24.3 | 9.3 ” 27
9. Oigusuku phosphate soil 21.4 44.9 55.7 10.0 1 10.3 23.0 ‘ 6.4 " 31
10. Masukina ~ » 176 | 417 550 60 | 73 197 | 62 | June 1

11. Ishizumihanda ~ 170 | 379 497 | 63 . 83 203 85 1 s
12. Masukina phoshate soil CP.| 153 = 522 569 | 137 | 197 240 | 67 | May 28
13. Florida phosphate 12 | 428 530 60 110 190 56 | o+ 29
14. Quossier  » | 154 | 454 529 i 77 127 193 = 58 ‘ s 30

Remark: Average value of 3 pots.
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Table 5. Yield per pot (gm)

frem Straw Straw Grain Grain | Grain X100 Nutrient
Plot [ index 3 index | Straw value
1. Non Phosphate 6.6 + 0.40 24.9 7.0 4020 25.1 106 —
2. Superphosphate 26.5 4+ 196 | 100 27.9 4 0.47 | 100 105 100
3. Kubosha phosphate 12.0 £ 0.50 45.4 16.9 4 054 | 60.7 141 47.3
4. Yosha " 15.2 4- 0.39 57.4 20.8 053 | 775 137 66.0
5. Oigusuku ” 11.1 4- 0.02 41.9 20.7 +0.24 | 76.8 186 65.6
6. Masukina  « 10.6 4- 0.35 40.5 135 4 0.00 | 48.4 127 I 311
7. Oigusuku phosphate C.P. 14.6 4- 0.49 55.2 21.8 + 0.37 78.2 149 70.8
8. Fused phosphate 21.7 4- 0.40 82.0 29.1 4035 | 104.3 134 105.7
9. Oigusuku phosphate soil 12.5 + 0.57 47.3 18.6 + 0.65 66.8 149 55.5
10. Masukina " 9.9 + 0.57 374 15.2 4032 | 545 153 - 392
11. Isnizumihanda ~ 7.9 4 0.31 29.8 11.6 4- 0.56 | 41.6 147 220
12. Masukina phosphate soil C.P.| 12.1 + 0.07 45.7 16.8 + 0.00 | 60.3 139 47.0
13. Florida phosphate 8.5 4 0.33 321 11.3 +0.04 | 40.6 133 20.3
14. Quossier " i 8.6 4 0.43 325 125 4+ 0.07 | 449 145 26.3

Remark: Average value of three pots.
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Table 6. Relation between SiO, quantity in phosphate and yield

. blot Item Si0, Grain Nvitlgi:nt !P-;O.-,art;stci)(r’ptive
Kubosha phosphate | 18.839% 16.9 gm 47.3 | 11.21
Yosha ” ! 5.43 20.8 66.0 | 18.01
Oigusuku ” 5.19 20.7 65.6 ! 14.27
Masukina ” 23.16 13.5 31.1 i 7.87
Oigusuku phosphate soil 8.00 18.6 55.5 i 17.28
Masukina ” 40.28 15.2 39.2 : 10.28

Ishizumihanda ~ i 37.47 ; 11.6 ; 20.3 5.59
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Table 7. Analysis of variance

Cause of variance '( Df(i-%giieorgf Sum of square l Variance F Probability
Between phosphates plots 13 1390.70 ‘ 106.977 | 107.084 0.001 >
Between series | 2 021 | 0105 | 0105 02 <
Error | 26 25.98 ; 0.999 | \

Total variance ! 141689 | |
I |
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Table 8. Yield of stwaw and ear per pot (gm on dry matter)

Plot . Part o J] Straw Ear
1. Non phosphate ‘ 5.89 ‘ 9.00
2. Superphosphate | 28.31 | 31.44
3. Kubosha phosphate } 11.61 19.82
4. Yosha , | 1417 | 24.66
5. Oigusuku ’ | 10.03 | 24.20
6. Masukina  « | 10.37 | 16.50
7. Oigusuku phosphate C. P. ‘ 13.07 ‘ 24.80
8. Fused phosphate : 20.65 ! 33.17
9. Oigusuku phosphate soil : 11.52 21.60
10. Masukina , ! 8.72 ‘ 16.38
11. Ishizumthanda ~ * 6.96 | 12.76
12. Masukina phosphate soil C.P. \ 10.92 20.20
13. Florida phosphate | 8.03 ‘ 13.04
14 ‘ 13.98

. Quossier " ‘ 7.81
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Table 9. N and P,0; per cent in dry matter
Part N P:0s
Plot Straw Ear Straw Ear
1. Non phosphate 0.8192 3.0670 0.1023 0.5089
2. Superphosphete 0.4562 2.5719 0.0814 l 0.6303
3. Kubosha phosphate 0.8978 2.9863 0-1245 0.7540
4. Yosha ’ 0.7266 2.8624 0.1386 | 0.8610
5. Oigusuu ” 0.7461 2.6967 0.1045 ’ 0.7603
6. Masukina ” 0.8277 3.0053 0.0956 ‘ 0.7311
7. Oigusuku phosphate C, P. 0.8314 2.8911 0.1059 0.8488
8. Fused phosphate 0.4142 2.4702 0.0761 0.7787
9. Oigusuku phosphate soil 0.7327 3.1304 0.1087 0.7036
10. Masukina ” 0.8139 2.9402 0.1246 ’ 0.8822
11. Ishizumihanda ~ 0.8578 3.0322 0.1508 | 0.7619
12. Masukina phosphate soil C. P. 0.7276 2.8826 0.0915 ‘ 0.8674
13. Florida phosphate 0.7909 3.0723 0.1003 | 0.6347
14. Quossier 0.8078 2.9315 0.1062 | 0.7011
Table 10. Quantity of nitrogen absorbed by wheat (mg per pot)
Plot 1 l Ear
Part ‘ Straw Ear \‘ Sum Index “ Sum %100

1. Non phosphate 483 276.0 324.3 346 | 85.29%
2. Superphosphate 129.5 808.6 938.1 100 ‘ 86.2
3. Kubosha phosphate 104.3 591.9 696.2 742 85.0
4. Yosha ” 103.0 705.9 808.9 86.2 | 87.3
5. Oigusuku  » 74.8 652.6 727.4 5 89.6
6. Masukina ” 85.8 495.9 581.7 62.0 85.3
7. Oigusuku phosphate C. P. 108.7 717.9 826.6 88.0 86.8
8. Fused phosphate 85.5 819.4 | 904.9 96.4 90.5
9. Oigusuku phosphate soil 84.4 676.2 | 7606 81.0 89.0
10. Masukina ” 711 481.6 552.7 59.0 87.2
11. Ishizumihanda ~ 60.0 386.9 446.9 47.6 86.5
12. Masukina phosphate soil C.P. 79.5 582.3 661.8 70.5 88.0
13. Florida phosphate 63.5 400.6 464.1 49.4 86.3
14. Quossier  « - 631 409.9 472.9 50.3 86.7
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Table 11. Quantity of P30; absorbed by wheat (mg per pot)

Plot Part Straw Ear Sum ‘ Index SES; X100 P*Ei?r'; ?gfi%rp
1. Non phosphate 60 458 | 518 23.4 88.49% —
2. Superphosphate 23.0 198.2 221.2 100 89.7 16.9 95
3. Kubosha phosphate 145 149.4 163.9 74.2 91.2 11.21
4. Yosha ” 19.6 212.3 231.9 110.0 91.5 18.01
5. Oigusuku ” 10.5 184.0 194.5 88.0 94.7 14.27
6. Masnkina 9.9 120.6 130.5 59.0 92.5 7.87
7. Oigusuku phosphate C. P. 13.8 210.8 224.6 101.8 94.0 17.28
8. Fused phosphate 15.7 258.3 274.0 124.0 94.3 22.22
9. Oigusuku phosphate soil 1 125 | 152.0 164.5 74.5 92.4 11.27
10. Masukina ” 10.9 i 1445 155.4 70.3 93.0 10.36
11. Ishizumihanda » | 105 97.2 107.7 48.8 90.2 5.59
12. Masukina phosphate soil C.P. 10.0 “ 1752 185.2 83.9 94.7 13.34
13. Florida phosphate 8.0 \ 82.8 l 90.8 41.3 91.2 490
14. Quossier  » | 83 | 980 . 1063 48.2 92.0 5.45
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Réesume

Succeeding the previous investigation, we have tested the response to Amami
rock phosphates by the pot experiment with wheat and following results were
obtained.

(1) P,0; absorptive ratio of Amami phosphates.

P.0;absorptive ratio Phosphate
22 Fused phosphate
18 ~ 16 Yosha phosphate, Oigusuku phosphate C.P.
Superphosphate
14 ~ 10 Oigusuku phosphate, Masukina phosphate soil C.P.

Oigusuku phosphate soil, Kubosha phosphate,
Masukina phosphate soil
8 ~17 Masukina phosphate
6 ~5 Ishizumihanda phosphate soil, Quossier phosphate,
Florida phosphate
(2) Owing to the result of the pot experiment with wheat, the analysis of variance
and t-test at 5% level are tried on grain yields and following values were obtained.

Nutrient value Phosphate
105.7 Fused phosphate
100 Superphosphate
70 ~ 65 Oigusuku phosphate C.P., Yosha phosphate,
Oigusuku phosphate
55.5 Oigusuku phosphate soil
47.3 ~ 47.0 Kubosha phosphate, Masukina phospate soil C.P.
39.2 ~ 31.1 Masukina phosphate soil, Masukina phosphate
26.3 ~ 20.3 Quossier phosphate, Ishizumihanda phosphate soil,

Florida phosphate
(3) Following phosphates and phosphate soils which contain a great deal of SiO,,
have been shown that they have lower absorptive ratios and nutrient values of P,0,:
Kubosha phosphate, Masukina phosphate,
Masukina phosphate soil, Ishizumihanda phosphate soil.



