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Tadashige CHINZEI: Study on minor elements of Ryukyuan soils.
I. Preliminary test by Spurway Soil Test Kit.
3. Soils from Miyako Island.

1 %

5

RIRCD™ & LT, FIRESEE LR O I L 2E 3T D\ TPMERR 24T o 7o 2 3R

HLeAY, SEEE

2 #

T ks BT O\ T TFFR 24T - 72D TE ORI EIMET 5,

+ =

RN 17 fEFT 50 Moo E#d RiEH 2 mm O BB b DR WA L,
BIUART RO 0 —EZREH T KA O 1 IR Th b,

Yonaha

Sugama

Nishitsuma

Yamaji, Shimajiri
Nagao, Shimajiri

. Miyako Agr. Sta.

. Miyako Agr. High School
. Miyake Agr. High School

IRABU-SoN

)

. Kugai, Hisamatsu
. Miyaguni

. Nakayama

. Omine

. Shishiga

. Nishiminakoji

. Nishikawa

. Yamade, Nagama

. Higa

BUOV W

TAIRA-SHI

SHIMo7T-CHO

O

O KINAWA-GUNTO

o e

MIYAKO-GUNTO

5
> YAEYAMA-GUNTO

GUSUIKUBE-CHO

END- SON

Fig. 1. Sketch map of Miyako Island showing sampling localities in numbers.
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Table 1. General information for soil samples
Soil | Horizon f : . Geological
No. |depth inches| Color ; Texture Locality Crop ' formation
1 V 0~12.0 | Gray - Sand Yo-nraha,“_} Water i .
| Alluvial
2112.04 Gray Sand Sh1m031 cho melon
3| 0~ 8.4 | Dark gray ‘ Clay |
4| 8.4~13.3 | Dark gray Clay ssﬁlign?é?ﬁ’cho' Fallow | Marl
51 13.3+4 Brownish gray Clay
6 0~ 6.0 | Gray yellowish brown Loam Nishitsuma, Sweet R{:lnlgu
7| 6.0+ Yellowish brown | Loam iShlmo.u-cho potato stone
8| 0~ 9.6 Gray | Loam g}?,maj_i,_ Upland Ri'ukgu
; imy
9| 9.6+ | Yellowish gray Clayey loam Taligagﬁl’ rice stone
10 0~10.8 | Yellowish gray brown| Clayey loam‘ Nagao, Sugar Ryukya
11| 10.8+ Yellowish brown with| Clay  Shimajirl 1 “eane lime
brown spots | Latra-si stone
181 0~ 8.0 | Gray brown Loam
182 | 8.0~18.0 | Reddish gray brown | Clayey loam Miyako Agr.. Upland R};ﬂ(g a
183 | 18.0~24.0 | Brown Clay Exp. Sta. | rice stone
184 | 24.0+4 Reddish brown | Clay
Bl B . —_
185 0~ 6.0 | Brown " Clayey loam Miyako Agr. Ryukyu
186 | 6.0~ 8.5 | Gray brown + Clay 'High School | Cabbage lime
187 8.5+ Orange brown Clay { stone
. BT I i | |
188 0 7.3 Yellowish brown Clayey loam Miyako Agr. Sweet Ry'ukyu
189 | 7.3~14.0 | Brown Clay High School | potato lime
190 | 14.0+ Reddish brown Clay stone
191 0~ 5.5 | Gray brown Loam l
192 | 5.6~ 7.5 | Dark brown Clayey loam Kugai, Ryukyu
~ : Hisamatsu | Sweet lime
193 | 7.5~12.0 | Reddish brown Clay Taira-shi potato stlzgrlw
194 | 12.0~24.0 | Yellowish brown Clay
195 | 24.0+ Yellowish gray | Clay
196 0~ 5.1 Gray brown Clayev 1oam{ Miyaguni, . | Rypky‘u
197 | 5.1~ 7.3 | Reddish gray brown | Clay ' Ueno-son Millet lime
198 | 7.3+ Brown Clay stone
199 0~ 7.0 Reddlsh gray Clayey loam
200 | 7.0~10.5 | Reddish brown Clay Nakavama, . Sweet L Rﬁlrlrlfg u
201 | 10.5~14.7 | Reddish brown ' Clay  Uenoson | potato | gpone
202 | 14.7+ Reddish orange  Clay ’ :
203 0~ 8.3 | Gray brown “ Clay " 1
204 | 8.3~15.5 | Purplish brown with | Clay | |
yellow spots | | Omine, Sweet ' Ryukyu
205 | 15.5~30.0 | Purplish brown with 1 Clay Ueno-son potato | ;ég;ee
black spots |
206 Yellowish brown i

30. O-I—
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Soil | Horizon |  cur | merare | ¢ | Crop |Geological
No. depth inches Color Texture ' Locality 1: Crop | form 2tion
207 0~ 7.6 | Reddish gray Clayey loam! Shishiga I Sweet l Rsliilrlrll{gu
208 | 7.6+ Reddish orange Clay Ta1ra-sh1 ’ potato | stone
!
T A —
209 0~11.3 | Gray Clay , N1 shimina- | '
210 | 11.8~40.0 | Yellowish gray Clay ojil Sweet | Marl
. with white spots wGusukube- | potato |
211 | 40.0+ Yellowish gray Clay Choii “
212 | 0~ 8.5 | Reddish gray Loam 'Gﬁéﬁlﬁﬁg‘ga’é Sweet | 31';‘111112'“
213 | 8.5+ Orange gray " Loam ! poteto stone
214 0~ 8.7 Browmsh red Loam i Yamada, l Ryukyu
215 | 8.7~38.3 | Reddish orange Clayey Joam 2gama-ku, | Upland | 7450
‘Gusukube- | rice stone
216 | 38.83+ Orange Clay cho! |
217| 0~ 8.1 | Reddish brown Loam a | § -
. ig: ! Ryukyu
218 8.1~28.0 | Brownish red Loam Gusukube- FanOW | lime
219 | 28.0+ Orange yellowish cho| stone
gray
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Table 2. Soil test results for soil samples by Spurway Soil Test Kit
(1

SlNo. 1 2 3 4 5 6 7 8 9 10 1
Carbonate (COA) f # H ’ - - - — - - - -
pH ‘ 8.20 8.20 ! 7.20 7.20 6.90 ' 5.42 5.46 | 6.63 6.87 - 6.66 6.53

Active tests (ppm)

Nitrate NO;-) | 1 T | 2 T - | 2 =T/|T T/ - -
Ammonium (NH,*) 0.6 T T T T 1 1 T T T T
Phosphorus (P) 0.5 0.5 4 3 1.5 0.5 <0.5 3 1 0.7 T
Potassium (K+) - - 8 5 2 - - - 2 - —
Calcium (Cat+) 190 190 | 150 150 100 20 20 5 5 40 40
Magnesium (Mg*+) 4 5 5 5 5 5 4 5 5 3 3
Iron (Fet++) | - - - - - - - - - - -
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Soil No. 1 2 3 4 5 6 7 10 11
Manganese (Mn* +) . - — - - T 5 2 7 T T - -~
Aluminum (Al*++) — — T T T T 2 — - 1 2
Sulfates (SO, -) - — — — - - - -

Chlorides (Cl1-) 5 5 5 5 5 20 20 ’ 5 20 5 5
Nitrites (NO;-) T T | - - - 1 - - 1| - -
Sodium (Na*) # * ® # * ® * ® ® " 5
Reserve tests (ppm)
Phosphorus (P) 15 05100 100 100 1 38| 5 2] 1 0.7
Potassium (K+) 7 7 40 40 20 10 15 10 15 20 10
Iron (Fe*++) - — 5 2 2 2 1 2 3 1 3
Manganese (Mn*+)| T — b 2.5 4 8§ 10 1.5 1.5 2 T

(25

Soil No. 181 182 183 184 185 186 187 188 189 190
oo, e
pH 5.55 5.83 6.33 6.30 6.68 6.69 6.45 ” 5.94 6.09 5.51

Active tests (ppm)

NO,- 5 3 T 1 7 10 7 5 5 5
NH,* T T T T T T - T T T

P 0.3 03 T 0.3 0.5 05 T 0.3 0.5 <0.3
K+ - - - - - - - - - -
Cat++ 20 20 40 20 120 100 40 20 20 20
Mg+ 3 3 3 3 4 4.5 3 3 3 3
Fet+++ _ . _ _ _ _ _ _ _ .
Mn++ - T - - - - - T T 0.5
Al+++ 1 1 2 1 1 1 1 1 1
80, - - - - - - - - 1 - - -
Cl- 5 5 b 5 b 5 5 5 5 5
NOz_ — - - fand - - - - - it
Nat * * * *® #* * *® l #* # *

Reserve tests (ppm)

P 0.5 0.5 0.7 0.5 3 3 1.5 1 0.7 <0.56
K+ 30 20 20 30 20 20 10 5 10 15
Fet++ 1 1 1 1 1 1 1 0.5 05 1
Mn++ 3 3 T 2 1.5 2 T 5 3 6

(3
Soil No. 191 192 193 194 195 196 197 198 | 199 200 201 202

co, |- - - - -4 + + - - - -
pH 7.52 7.33 7.18 6.62 6.20 8.01 7.92 7.96 ' 5.78 5.70 5.48 5.66
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Active tests (ppm)

Soil No. 191 192 193 194 195 196 197 198 | 199 200 201 202
NO,- 2 6 T 1 1 10 10 1 8 1 T T
NH,+ T T T T T T T T T 2 T T
P 0.3 0.3 <0.3 0.3 <0.3 <03 - <03 0.3 0.3 0.5 0.3
K+ — _ — _ — — — — - - - -
Ca+*+ 100 100 100 100 50 | 150 150 100 40 20 20 20
Mg++ 4 4 3 3 4 4 4 3 3 25 3 3
Fe+ + + —_— — — — —_ — — —_ — — — —_
Mn++ — - - — - - — - T 0.2 0.3 —
Al+++ 1 1 1 1 . T T T 1 1 1 1
S0, - - - - - - - - - - -

Cl- 5 5 5 5 5 5} 5 5 5 5
NO,- - - - - - - - - - - - -
Na+ * * * * * * * * * * % *
Reserve tests (ppm)
P 5 5 05 05 05 6 6 05 1 1 07 0.5
K+ 20 15 7 7 7 30 20 15 20 10 8 6
Fe+++ 1 2 3 1 1 — T 1 1 1 2 1
Mn++ 3 3 1 <0.5 <0.5 4 4 1.5 1 2 2 T
&)

Soil No. Z 203 204 205 206 207 208 209 210 211
CO, — _ _ _ I _ _
pH 4.62 4.91 5.55 5.43 6.69 7.22 5.81  5.52  5.68

Active tests (ppm)

'NO,- 5 - - - | 4« - - - 3
NH,* T T T T - - T T T
P 0.5 0.3 T 0.3 0.3 0.3 <0.83 <0.3 <0.3
K+ — —_ — —_ —_ —_ —_ - -
Cat+ 40 20 20 20 120 100 40 40 40
Mg+ 4 3 3 3 4 5 4 4 4
Fe+++ — — — — - — — — —
Mn++ 2 3 0.3 1 - - - T T
Al+++ 1 1 2 2 2 2 2 2 3
S0, - - - - - - - -

Cl- 50 30 20 30 b 5 5
NO,- T T 0.5 - T T 0.5 0.5 0.7
Na+ * ¥* +* ¥* ¥ # ¥* * *
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Soil No.

Reserve tests (ppm)

203 204 205 206 | 207 208 209 210 211
P S 0T 0T 05 05| 07 05 05 03 1
K+ {15 20 10 15 30 7 15 10 10
Fet+++ 1 2 3 4 0.5 1 4 1 1
Mn*+ ; 8 8 5 6 4 2 1 2 2
(5)
Soil No. | 212 218 214 215 216 217 218 219
co, | _ _ i o B N ~
pH . 5.65  5.57 4.45  4.67  4.47 4.26 477 4.3
Active tests (ppm)
NO,- 3 - 3 1 2 | 2 T 6
NH,+ 1 T 2 1 3 | T 1 T
P 0.5 0.3 0.3 <0.3 05' 0.3 - -
K+ - - - - - | - - -
Cat+ 40 40 40 40 30 | 20 20 40
Mg+ + 3.5 3 T 25 4 | - 3 5
Fe+++ _ — — — | — — -
Mn++ T T 3 0.5 - ! 3 1 -
Al+++ 2 2 1 1 | 1 - T
S0,- - - - - - - - - -
cl- 5 5 5 5 5 { 5 40 100
NO,- - - - T 0.5 —
Na+ ¥ * ¥* * £ * * £
Reserve tests (ppm)
P 07 0.5 1 05 1 1 <03 15
K+ 20 20 18 18" 20 | 15 15 20
Fe+++ 2 2 2 2 3 | 3 3 1
Mn++ 5 1.5 5 2 T 5 3 T
T....Trace #*....Not tested
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W OB AT TSN L B2 0RPTH D,

% B (P) ek (No. 3~5) %orlshio-E (No. 8 X0~ 9) #ERTiE
WO BT U <AL, HHRIGEHE I 0 xMiis 2 2 & Wil > T\ %, ko 12k
1% Active test (Z3&\~T 1.5~4ppm #73 Reserve test Tix 100 ppm #2501 T
Woo TOWRIERPTH 2, MESHO1HIE Active test IZ2TC3 AU 1ppm 2R
L Reserve test (2 Tix5 %0 2ppm %55 L THRRILES & Bbh s,

MEBAAY (K*) ek -1Huz s\ Tl Active test X4 1F Reserve test J&uZ
EVEREL R B X T D, OO -1EHI OV Tid Active test I3\ TR YR TH
9, Reserve test 245\ T 20 ppm LIT ORI % 5 2 70 % D 23Z < InBHHEH
DRLEIAFT DL\ Z & Wit > T2,

AT on474> Cart) T DN L STRMAKCHINRT 21 HETH B 12
IS FTRIGIEL3E 2 <, AR L S TeD 2 L2 L T b, fiEsT
High lime crop OATTHMIITEELS 2 THS 5 & 7oEHHC b Bl T
HAVIAIFOWREM: A AN CRDMFT 3 2 O Tk & Wb, I3k O J5mH
DHRNILEBRETHA S,

TSRV ALAY (Mg' ) PELCAMAESE T/ 5 7 LRZOBET &
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T (No. 214, No. 217) &\ ThIN sz, 23005 Mgt SR0OLV1HTY
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BAAL (Fet+) fijE To-Lie ke Active test 12 TIRRRIEDFL A 5 %
7-o Reserve test |2 CRaMES 7-1% Trace O3 5 % 7--1:883 2 HFF (No. 1,2 K
No. 196, 197) Hotce THHOLHUIBIRZDOFTREED K E W Z & &R L T,

2 HAF (Mnt*) Active test 23\ TRMEE 7013 Trace ofiiiz 5 2
2o D 13 MFTH Y, MDD BHILALCHH L & % 72, Reserve test (2
WTHMNMIED D DR, o TEL DL DT~ > F > REDWHEM: AT S
REVEVL Do "
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BWFRA A2 (C17) BRE—RE L HHEOEORND 5 5 13T RIB X higs - 72,

WHERA 4> (NO:™) WEMNTOWTT - 7eicddd, fiA2ET 212 X8R0
AR R S e o Fe

4 15 =

D wEs 17 67 50 Mo LENT DWW CTME EEAC B 2580 Tl #1557
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2) =rxrvAty (Mg*") BEORENFEL, RZOBIhIRBbhs,
M, 2MERT7ZEGHS LB O LR Trace OFME 5270, BHAHED I
DEFRZEDND T F Y T LERDOENLETH v 7 R Y ¥V ARZD AHEM:S
WMTLBZLeWiEdbDEBRT,

3) k14> (Fe***) izo\Tik Reserve test TRM: K Trace DfsEr 5
RICO DY 2MEFTH Y 232 B HEECIIBRRZDAREMEA D B Z & 2HEHE L7,

4 =¥FHr 44> Mn**) 2o\ Td Active test (2 TEM:Z 721k Trace @
WEE 27 b 02 18 TS &Y T OMD LD HMEIMEL, ~ ¥ HREOTHHED
PN 2

5) 80" BRIVTRIBMTH - 0h, ST Lb S REOTEMEAHHG D
TEIRVZ 2D,

6) LOBHELSORFIT OV T FICHBRETT > foo £ OREAE

a) HERFRIAME TOLBI L LESEC & 5 b,

b)) BHRERII—RUTEL <Eh o 7283, AT OV TR Z OB R B - 120
Fz 1HFT: Reserve test ofilist 100 ppm &\ 5 EoRICEN MU & 5 2 72 0UE A
HARHATH S,

¢) IMESEIL Active test 12 TAISARM:TH Y, Reserve test (2T 20
ppm LITD S DHREAZ L, MBWHHOLLEH D Z & 2R L1,

d) Ca* ' (ZEHELEYRMAKICHRT 5 LHIZ S5 T, FREOMEV-H DA
HAE L, BMFEMORIFOWREM: ¢ High lime crop #k¥Fd ZDAFRIHIC
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e) Al***, Cl7, No,” Wi dbfiErE T2 ERROEV-IOIRAMESH
78 o 72,
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Summary

1. Fifty soil samples from seventeen localities in Miyako Island were tested by
Spurway Soil Test Kit for the same purpose as in the previous reports.

2- Magnesium was contained moderately in most soil samples, so there is little
possibility of magnesium deficiency. However, tow samples of the first horizon gave
negative, or trace test results, which indicate that much magnesium has been lost
from the top soil which are naturally high in magnesium.

3. Two samples gave negative, or trace reserve test results for iron which indi-
cate the possibility of iron deficiency.

4. In the case of manganese, samples from thirteen locations of seventeen locali-
ties gave negative, or trace active test results. The other four samples also gave
low test results. Therefore, there is high possibility of manganese deficiency in
most of these soils.

5. Test results for sulfates were negative in all of the soil samples. However,
soils may not always be deficient in sulfur because the lower limit of the sulfate
test of the Spurway Soil Test Kit is 20 ppm.

6. Test other than above elements were also made and the results are summarized
as follows :

a) Slightly higher test results of available nitrogen in most of the soil samples
were obtained when compared with previous samples.

b) Phosphorus content in most soil samples were very low, but two samples gave
high test results. One of the two gave extremely high reserve test result, abnor-
mally s0-100 ppm., but its cause is unkown.

¢) Active test results for potassium were negative in most soil samples, and when
compared to Ishigaki and Iriomote Islands there were a greater number of samples
containing less than 20 ppm.

d) In spite of the fact that the Miyako Island soils are developed from lime
stone or marl, a comparatively large number of soil samples gave low test results
for calcium. It is suggested that even in Miyako Island, acid-soil crops may be
grown in some place, if they are shallow-rooted crops. And also in the early grow-
ing stages of high-lime crops, consideration for lime fertilization might have to be
paid.

e) Aluminium, chlorides and nitrites were all below toxic levels.

7. Elements other than the above were not checked because the Spurway Soil Test
Kit does not include such testing methods.



