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Studies on Amami Phosphates

1. On Yoron Phosphates and Those Nutrient
Values to the Rice Plants
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Table 2. Compositions of Yoron phosphates (% on air dry matter)

" Phosphate ~ Constiwent | g0 | poitt | C.P. | Cal "ALO, | Fe.0s | F | S0
Kubosha phosphate | 326 | 1612 | 959 | 2580 | 162 | 038 | 0025 | 18.83
Yosha ” | 258 | 16.62 | 817 | 4580 | 163 | 046 | 0.032 543
Oigusuku 7~ | 296 | 2685 @ 1626 4067 | 172 | 059 | 0.032 519
Masukina 7~ 273 | 2040 1285 | 2173 269 | 065 | 0029 | 23.16
Oigusuku phosphate soil* 1.64 10.46 | 6.18 | 44.00 * 3.01 0.62 | 0,031 ‘ 8.00
Masukina ” 162 | 712 565 875 239 | 053 | 0491 4028
Ishizumihanda ~ w77 | see | 675 893 | 242 | 059 | 0.049 8747
Yakomo phosphate 675 | 1332 1141 1596 | 368 | 124 | 0.022 | 3133
Florida 7~ 132 | 3641 1485 | 4448 | 165 | 090 | 3.423 ‘ 254
Makatea  ~ 133 | 3823 1669 4734 | 142 | 041 | 2759 | 040
Quossier  ~ 280 | 3063 1492 | 4180 | 077 | 030 | 2948 = 4.62
Super phosphate 931 | 19.76 %PP{Z%E‘ 2056 109 | 028 | 1458 | 172

% Phosphate soil: Rock phosphates or guanos were weathered to soil in stalactile grottos.

C. P. : 294 citric acid soluble P»0;

S. P. : 2594 ammonium citrate soluble P»03

W.P.: water soluble P20s
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Table 3. Composition of phosphates supplied

Phosphate “PJO, \\\\\\ T. P. ’ C. P ] F
Kubosha No. 3 pbosphate 16.12¢9; J 9.5995 0.02524
Yosha No, 2 Ve 16.62 ) 8.17 [ 0.032
Oigusuku 7 26 85 16.26 | 0.032
Masukina ” 2040 12.85 f 0.029
Oigusuku phosphate soil 10.46 6.18 f 0.034
Masukina No. 1 » 7.12 5.65 | 0.491
Ishizumihanda  , 8.09 674 l 0.049
Yakomo phosphate 13.32 11.41 / 0.022
Florida V 36.41 14.85 , 3.423
Makatea z 38.23 16.69 I 2,759
Quossier V4 30.63 14.92 | 2,948
Superphosphate 19.76 \SZV g %g 8% J 1.458
Remarks T, p. . Total P,0, C. P.: 2 95 citric acid solub[e P. O
W. P, : water soluble P, 0; S. P.: 259 Ammonium citrate soluble P, 0,
2.8 B ok
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Table 4. Plant growth

| ‘1 i |
Item ;;Z§“} gtisht B AT 1024wcgsgn0f\Rlpe“'
Flot \ Length Length Stalksttalks Ears | able \ing time
—JOf tops \ of tops|of stalk\ of ear \\ | tillers l
i cm ] cm | cm l cm l‘ \ ‘ % |
1. Non phosphate Al 712 | 850 | 198 30.3 a\ 60.5 | 463 766 | 1024
2. Super phosphate 413 | 780 | 860 = 198 | 355 615 465 761 | 7
3. Douple 7 \ 49.3 \ 80.4 | 86.1 “ 191 | 363 \ 700 473 675 | 7
4. Florida 7 459 | T49 o844 195 | 343 | 555 ‘ 155 | 820 \ ”
5. Makatea 7 \ g2 | 751 | 840 | 194 335 | 55.0 | 460 837 | 7
6. Quossier 7 sl 1‘ 720 | 837 L 198 308 | 565 ‘\ 158 8LO \ p
7. Kubosha 7 } 44.4 “ 731 85.8 ‘ 19.5 30.81\ 52.5 | 46.3 ‘ 882 | 7
8. Yosha ” | a7 | TAT . 832 | 203 315 56.0 | 460 82.2 L
9. Oigusuku 7 | 468 | 771 | 836 | 197 34.8\ 60.5\‘ 458 | 757 | 7
10. Masukina # 474 | 804 . 877 \ 19.6 | 35.0 | 57.5‘ 46.5\ 809 | 7
11. Oigusuku phophate soil \ 46.4 ‘\ 77.6 ‘\ 86.3 | 19.9 25.8 ‘\ 48.8 \ 445 ‘ 91.2 \ V4
12. Masukina 7 i 481 \ 789 | 879 \ 200 | 328 | 555 465 83.8 \ y
13. Ishizumihanda # | 453 | 741 | 842 | 191 29.3 | 53.0 ‘ 458, 865 | 7
14, Yakomo phophate g 46.2 } 759 | 835 197 29.0 | 600i 47.3 1 78.8 E y
e —— St ,,,--_k‘*-,_,,,,,_#_ﬁ,g,f,,,,ﬂﬁﬂ [ R B
Remark : Average value of 5’- pots.
R4 E - O RE EBEER A BR CILA ) HEE SR D RIS
(2) uEdHE PE 1man 3 Table 5. DD THD
Table 5. Yield per pot (gm)
Ttem Total b i \ - . Tndex of
Plot N otal weight \ Straw \ nhulled rice unhrL;g:d
1. Non phosphate 165.6 - 1.7 \ 78.51-0.9 87.1+0.8 97.2
9. Superphosphate 176.2 -1 2.0 ‘\\ 86.6-1-1.1 89.6+1.3 100
3. Double phosphate 179.6 - 2.2 | 88.8-:0.6 90.8-:1.7 ) 101.5
4. TFlorida phosphate 1607 18 74910 85.8+1.1 x 95.8
5. Makatea 7 1642 + 1.8 \ 779:1.3 86.3:+1.0 \ 963}
6. Quossier 7 166.6 = 2.2 | 77.4-10.9 89.3+1.7 % 99.6
7. Kubosha 7 1678 £1.1 79.0-+0.7 88.8:-0.6 l 99.1
8. Yosha 7 1649 +09 | 77.2%04 8§7.7£0.7 | 97.9|
9. Oigusuku 7 1682026 | 807+18 \ 875410 97.7
10. Masukina 7 1738 £ 0.8 | 83.7-:0.6 \ 90.1::0.4 \ 100.6/
11. Oigusuku phophate soil 169.7 - 2.1 i 79.2-:0.6 \ 90.5-1:1.6 | 101.0
12. Masukina 7 1714 + 28 | 81.2-:1.6 90.2::0.5 1007&
13. Ishizumihanda 7~ 1637 +27 |  8L5L16 82.2:+1.2 91.7
14. Yﬂmmlm%mmw L 166.0 + 1.8 1 807:10 | 85.3-:1.4 95.2

e

Remark: Average value of z+pots.
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Table 6. Analysis of variance

Cause of variance Dferigzzn?f ’ §g$irc;f Variance { F Probability
Between phosphates plots | 3 7.84 2613 | — ‘ —
Between series ; 13 309.815 23.832 ‘ 1.887 ! 0.05~0.01
Error ' 39 492.655 12.632 |

|
Total variance ‘ 55 ] 810 31 l ‘ l
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Table 7. Yields of straw and unhulled rice (gm per pot on dry matter)

N WPIO; ST e Part o ’ Straw Unhulled rice
1. Non phosphate 69.8 76.0
2. Superphosphate 83.0 j 76.1
3. Double phosphate 82.1 814
4. Florida phosphate 70.4 77.2
5. Makatea 7 73.3 ; 72.3
6. Quossier » 68.9 ' 80.2
7. Kubosha » 76.1 79.5
8. Yosha ” 69.4 1 76.9
9. Oigusuku o~ 71.8 J 80.6
10. Masukina ~ 76.1 79.7
11. Oigusuki phosphate soil 733 789
12. Masukina ” ' 72.2 74.7
13. Ishizumihanda »~ 76.1 71.8
14. Yakomo phosphate 71.6 ! 74.8

(3) sy F‘_pi&()\%?lﬁ%f}% E"a% T'Géiﬁv}%ﬁ%}iéi Table 8. DiFEH TH 5.
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Table 8. Per cent of N and P:0; in plants (% on dry matter basis)

Part :‘ 7 ] N i_‘_"_rl__PiO_i_'i____’
Plot | traw ~ Unhulled rice ‘\ Straw \ Unhulled rice
1. Non phosphate | 0.5470 5‘ 1.1264 l 0.1347 ‘\ 05953
2. Superphosphate | 05538 1.2431 0.1520 0.7457
3. Double phosphate | 05981 | 1.2644 \ 0.2017 1 0.7829
4. Florida phosphate 05249 | 11792 0.1451 0.6784
5. Makatea phosphate 0.5668 [ 1.1845 | 0.1615 \ 0.6907
6. Quossier 7 05379 | 11090 ’ 0.1654 | 0.6809
7. Kubosha  ~ l 05620 | 11399 | 01556 | 0.6655
8. Yosha ” | 05182 12221 | 01520 | 0.6436
9. Oigusuku 7 l 06120 | 12486 | 0.1472 \ 0.6338
10. Masukina 7 \ 05627 | 11236 | 01221 | 0.6651
11. Oigusuku phosphate soil | 0.6139 1 1.1661 ‘ 0.1439 0.6278
12. Masukina » \ 05504 | 11997 | 0.1440 0.6592
13. Ishizumihanda ~ \ 05450 | 12319 | 0.1685 | 06328
14. Yakomo phosphate ‘! 0.5841 1 1.1748 i 0.1636 \ 0.6700
(1) zeiguls 1 pot ) OEEKIUATE SN T AUL Table 9. DD Thb.

Table 9. Quantities nitrogen absorbed by plants (mg per pot)

| i

Plot Part \, Straw Unr}ilggled \I Sum \ Index
] ] |
1. Non phosphate 3818 8561 | 12379 88.0
2. Superphosphate 459.7 9460 ! 1,405.7 | 100
3. Double phosphate 4910 10290 | 15202 | 108.0
4. Tlorida phosphate 369.5 9103 | 12798 91.0
5. Makatea 7 4155 8564 | 12719 | 90.5
6. Quossier 7 3719 £89.4 | 1,2613 | 89.7
7. Kubosha ~ 4277 906.2 | 1,333.9 95.0
8. Yosha 7 3805 939.8 \ 1,3203 | 93.8
9. Oigusuku 7~ 439.4 | 10064 | 14458 | 102.8
10. Masukina »~» 428.2 ! 895.5 | 1,323.7 \ 94.2
11. Oigusuku phosphate soil 450.0 ‘ 920.1 ‘ 1,370.1 ‘ 97.5
12. Masukina y 3974 | 896.2 \ 12936 | 92.0
13. Ishizumihanda 7 447 8845 | 12992 925
14, Yakomo phosphate 1182 788 | 1,297.0 92.2

Table 9. 1 T AUEZEEIE OB D 24 & OUBERLT X T D% W i 4120 T
75 . YIS TN DR AR X AR X L S B D b DUk B T = o
2w Y ¥, = h 7V EEOBIEX AR TV D, AR o A o I CAHAL RSN L 7o hia
TEED bivis .

(5) Himegmbch 1 pot 4 H ORI a ST AuE $ Table 10. ®3iH TH L.

Table 10. 17 F AU HEe i 1H 5R 0> £\ e (i X D BRI i 4 % L YO TCHEBRNEIX = > v
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Table 10. Quantities of P,0; absorbed by plants (mg per pot)

|

y ! | i 1ding Moving

- | Unhu- [ ‘J P.0;, f P.0; !Y]ddmgfcoeff. of
Part i J f labsorbed | absorp-| coeff. | P.O-

| Straw lled Sum | Index | from [ 7 ‘ o fx:orf;
Plot f e | / | phos- tive | of | :

| rice | | hate | coeff P.O. | Straws

\I % | | | phate 1 coeff. 220 to ears

‘ I

1. Non phosphate ! 940 | 4524 | 5464 | 792 | | =% 159 | 820%
2. Superphosphate 126.2‘1’ 564.5 I 690.7 | 100 ( 144.3 \ 24.1 r[ 130 81.8
3. Double phospate 1659 | 637.3 803.2 116.3 | 2568 f; 214 113 79.3

. 1
4. Florida phosphate 102.2 | 5237 6259 90.7“( }I 79.5} p 133 1 137 83.8
‘ |
5. Makatea Y 118.2 ( 499.3 J 617.8 89.5 | 7144‘—‘ 11.9 1 140 80.8
6. Quossier 1140 © 5461 ' 6601 95.7” 13700 190 | 137) | goy
7. Kubosha z 1184 | 5291 647.5 93.8 r 101.1) L1167 | 137, | 818
8. Yosha V4 { 1055 ! 4919 | 600.4 87.0\} ‘ SLOY ; 9.0 / 146 H 82.4
9. Oigusuku 1057 5108 | 6165 89.3“ 70.1{‘ 11.7 142) 82.9
10. Masukina » j 929 | 5301 ;6230 90.3° J 766! 128 J 144 85.0
11, Oigusuku phosphate soil i 1055 ' 4953 600.8 ! 87.0! | 544 “ 9.1 | 150 l 82.0
12, Masukina v ¢ 1040 , 4924 596.4 | 863 _’ 50.0} . 83 J 151} | 824
i i |

13. Ishizumihanda » . 1282 ¢y 4544 582.6 | 8"1.5J‘ 36.2/ | 6.0 J 141 f 78.0
11. Yakomo phosphate 117.1 1 5012 | 6183 | 895 | 717 1 129 138 | 810

PHEZ B I, TEA, WA, T, LD B OW Ly 7 R Rl N SR
DRI O D 2 231 < | TN, IR, ATRRE A BEEDURIRIC X b o0 4 5 TP
HLhg, RN ORI S50 s e e SEAMEAT LY e+ 241, 21 4 CET RN R Lt LR, =
= VBRI 2% 19.0 1 s 5 RS L rs o LM T I D72, fi 4 (157 P DA TR B b
D BRI & BRSO L & i BRI, 3947, 1ipe OBk sy, T VbR, A As o
BEIIX D 42 2% 7 i) ARG o v B PN CHBM, 70 0 0, < 55y Lo Wi
KRR E G o WA A L, .

B O BiRE 3 fEfE % (PO, 1 gm LR U CHIES o BT gm) LERREIN R & 1 x PN
PRSI By IR < 150 & 4 5 Ff PR 221 L s 3, ISR 7 142~146 fir -
TRV T RIS DB O 137 ~140 L DL RAE T 2, e x TR D3 UE D 1 Tl
DIET PRI AR A U T IR s, 7 TR K 0D 2 1 4 LHDOT 5,
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ML < SR b 2 - T & TR A e 8, MEEIC A B & 24002 e 2 75, Bk 7o o s
A ETR. X Bicygio ERNENG L E N DGR S NTe TSSRG W X e LR T
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THEECMRI A>T g k5 L2 DR, TR o) ) VAT 4 7 < BRI EE ) He
T2\ O Tlhfi W L, Nicd D EEs 7.
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Resume

The Amami-phosphates are mined mostly in Yoron-jima. Yoron-jima is situa-
ted at the southern extremity of the Amami Islands, and 535 km. S. SW from City
Kagoshima. Being measured about 23 km. round and 21 square km. in area, the
island is flat enclosed by coral reefs. At the western point near the central hills
this island is divided into two blocks of east and west by the NIO°W fault line
fallen in west. In the eastern block, several intermittent, raised coral reefs
(Ryukyu limestone)are arranged eccentrically from the central hills to the north-
eastern beach. Guanophosphates are found in those raised coral reefs, but not in
their reef flats.

As guanos had been fowed down into cracks of limestones or closed stalactile
grottos, the deposits of phosphates had been produced, and there are a few phos-
phates which contain 25-30 % P,0;, but many ones contain 15-20 % P 0, and have
special charactaristic which flourine content is extremely small; that is 0.491-0.23 %
F. Judging from growth and yield of rice plants, there is no statistical difference

between the nutrient value of the Amami-phosphates and that of the superphos-
phate.




