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Forms and Distribution of Phosphorus in the Profiles

of Soils in Okayama Prefecture

Shigeo YONEDA and Mitsuyasu SHIGETA

First, procedures for separating the soil phosphorus into fractions with different
chemical properties were examined. Some procedures, which are modifications of Bray
and Kurtz’s, have been developed by the writers for the determination of acid-fluoride-
soluble, acid-soluble and organic phosphorus. Secondly, the quantity and distribution
of total, available, acid-fluoride-soluble, acid-soluble and organic phosphorus as well as
organic carbon were determined for some Okayama soil profiles.

The available phosphorus content of virgin profiles was not great, ranging from
trace in the volcanic ash-organic soils to about 10 ppm. in the mineral soils.

Total, available, acid-fluoride-soluble, acid-soluble and organic phosphorus contents
were all greater in the surface layers of the matured mineral soils than in the surface
layers of the virgin mineral soils, and, particularly, the increases in the amounts of
the available, adsorbed and organic phosphorus were most pronounced in the matured
sois. It appears that an accumulation of applied phosphates in the surface layer was
responsible for this trend.

In the volcanic ash:organic soils, the total phosphorus content of the virgin soils was
high and as much as 80 per cent or more of the total phosphorus was in organic
combinations. In general, those soils highest in organic matter were also highest in
organic phosphorus. The tendency of volcanic ash-organic soils to fix applied phosphates
in the form of organic and acid-soluble phosphorus was found and only a very. small
percentage of the added soluble phosphates was dissolved in the available form. Thus
the amounts of the available phosphorus were smaller in the surface layers of the
matured organic soils than in the surface layers of the matured mineral soils.

Organic carbon to organic phosphorus ratios for the matured soils were lower than
those for the virgin soils and the differences of this ratios between matured soils and

virgin soils were greater in the mineral soils than in the organic soils.
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TWHAETINCER Y, B L CEREE TS, B0 HNOy (1+4) K THEML, BORRE

5% 110~120°C ¢ 1REmET %, FBOHIED HNOs M, #RL, Wikikik:
FELT 100ce 35, AW 10cc I 70 —H—CiRD, FERERC X SWEFERRCTHE
By TR TS,

N £ B m &

1 LB ORI WK DWT

TEOMWEY BT 540 WERBOSE L USOBBRLREIE Tablel OF D Th 5.
(1) &fEstto L ounT
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DT BRI EREEE TR B, AR O B REIC 35\ T b R TR ATE & EAE
L PEREZDRAY, FHoPERITRE L, BEOBEXRHICHEDOND, OISR
L CBEETH 5. , ,
WICANRERE G © 134 Bt 2 I BE 2R &SRB h o P& R HENED b, b
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T DB DOEAR 4301 MFHEOWCHELRSROFRE P ZE LI L, 15em BT O
TRAEDPERERBIL L J3ER <, BEOHEORE VW L LU HHEROTE~ORE O
WEEERRLTCWS, RN Y ABIC, FIHC-EHEAN S pH b WAV R RTIeH L, BER
HOFErr pH 5.9~6.8 T pH X ARL TW3B 2%, T ORISR REH & K3Ed R
=R

(2) BRI oWT

BEEOR oW YRE P S BICITRIENS D28, 2105 U 2105 Hit R I {foE T D
ThL 78~430ppm. TH[7x h %<, #HHE, BEK X BZZERIEATRN
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6 Rl kg iHE 5

Table 1  Available phosphorus at various depths in some Okayama soils

Depth [ pH Available i Depth pH LAmilable
Soil No. P05 * Texture | Soil No. Pa05 Texture
(em) (H20) (ppm) ‘ (em) (H20) | Cppm)

Soils of the steep slope land Orchards soils
2501—1 | 0—2 4.2 10 Loam 2107—1 | 0—42 6.0 228 Loam
2501—2 | 2—12 4.4 2 Sandy loam | 2107—2 | 42—58 6.0 46 ”
2501—3 | 12—22 4.6 1 ” 2107—3 | 58—90 5.3 46 Clay
2504—1 012 5.5 5 2 21081 0—40 5.8 78 Loam
2505—1 | 0—12 5.3 1 ” 2109—1 | 0—24 5.3 409 Clay loam
2506—1 | -0—5 5.2 2 ” 2110—1 | 0—16 5.9 236 Sandy loam
2506—2 | 5—20 5.0 1 ” 2110—2 | 16—32 6.0 14 ”
3301—1 | 3—23 5.0 1 ” 2110—3 | 32—60 5.9 Tr ”
3302—1 | 0—13 6.0 20 ” 2110—4 | 60— 5.4 1 ”
3303—1 | 0—20 4.6 146 » 2111—1 | 0—12 6.3 430 Loam
3304—1| 0—15| 5.6 79 ” T

Volcanic ash-organic soils
4301—1 | 0—15 5.9 874 TLoam
4301—2 | 15—45 4.9 3 »” 2302—1 | 0~55 5.5 Tr Clay loam
4301—3 | 45— 5.2 14 ” 2302—2 | 55—114| 5.9 3 ”
4302—1 | 0—9 5.4 2 | Sandy loam | 2802—3 [114—120 5.7 43 | Sand
4302—2 | 9—21 5.6 2 Loam 2302—4 1120—152; 5.7 16 (Pumice)
4302—3 | 21— 5.4 4 » 2302—5 152— 5.6 6 Clay loam
4303-~1 | 0—18 5.6 4 Sandy loam 2304—1 | 0—45 5.1 1 ”
4303—2 | 18—34 5.1 6 ” 2310—1 | 0—30 5.6 23 ”
4304—1}{ 0—20 | 6.4 90 ” 2311—1 | 0—45] 5.6 Tr ”
4305—1 | 0—20 | 6.2 115 o 2311—2 | 4563 | 5.6 Tr ”
4306—1| 0—20| 6.8 | 178 ” 2318—1 4 0—27 | 5.6 1 ”
: ‘ 2318—2 | 27—39 | 5.4 Tr ”

Orehards soils 2318—3 | 39—50 | 5.2 Tr ”
2101—1 0-30 5.6 310 Sandy loam || 2320—1 | 0—20 6.2 8 ”
2102—1 031 5.6 206 ” 2320—2 | 20—48 5.2 Tr ”
2102—2 | 31—60 5.8 189 ” 4307—1 | 0—20 5.8 3 ”
2102—3 | 60— 5.7 38 ” 4308—1 | 0—20 ) 6.2 21 ”
2103~1| 0-—30 5.4 216 ” Degraded paddy rice soils
2104=1 0171 4.9 116 | Loam 42011 | 0—12| 5.4 90 | Sandy loam
2105—1 | 0—27 4.9 3 Sandy loam | 4o01-9 | 19—15 55 49 U
21052 | 2765 4.1 2 Toam 4201—3 | 15—27 5 4 25 ”
21053 6590 | 4.5 Tr ” 4201—4 | 27—48 | 5.8 7 »
2106—1 : 0—25 5.2 1 ” 42015 | 48—72 5.6 ‘ 2 Clay loam

* Acid-soluble and adsorbed phosphorus determined by*th;”me/thod of BrAaY and KURTZ
XY RBEMTIETE RO PERILMES CEDPTEHS. MIh b REO P &R & USORMICR
—SEDMFIETFIE L 7R\,
(8) BHRE UK e o T
RO " BIE LT oW THBIC, REMICHEBIHORTERBELZRTS "{5E
" BOFWRPERILED LD, TORBAMEWRICTEFTF, Z2BRINCRS &,
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TRETRETZVWEERBEO NS, ML CHEBCERD 2320 M OE LD P & BIZ Sppm.
T, XEL2PDBHEEINTWS 2310 BB TR 235ppm. T, LICKRBHICHSTEREBHEML
Tn5h, ZOBEELHEORINE ORI —F OHEEIREED b,

WDy UCHREREESBEORHARHOR T R 51, BEBXOP&RIFH
HIR R e RER WA, BBEHEAR TIETOREMERL Tns.

4) EFLAR Lo WT

BELEAOMEHLFEOTMREPEELXBEMACKE T I, (FRCXBESSEOPRE TN
TWBICH L CTHRE TRAAREL, FLTRCEDL ORTPERRALEIL TS,

2 TEhOEBEOTBIRICOWT

RSB OERICHE Lo T AW TRy BRI SN ERL @R
Table 2 ICRTHEY TH 5.

Table 2 Forms of phosphorus in the profiles of soils in Okayama Prefecture

|
J cani Total Available Organic Acid- Acid- i
Soil No.| JFH | PH | Organic C Pw5~ Py0s P205 fluoride- | soluble g;;mc
(em) |(H20) (%) of % ok soluble P205™ Organic P
‘ (ppm.) | ppm. | % ppm. | % P905 (ppm. )| (ppm. )

Soils of the steep slope land
3301—1| 3—23| 5.0 1.56 153 ‘ 1 07 719|516 15 2 457
3303—1 | 0—20 | 4.6 0.64 972 | 146 | 15.0 | 341 | 35.1 278 52 42
4301—1 | 0—15] 5.9 1.13 1631 } 874 | 53.6 | 413 | 25.3 780 342 63
4302—1 | 0—9 5.4 1.69 264 l 2 ( 0.8, 156 | 59.1 40 4 241

Orchards soils
2102—1 0--31 5.6 0.51 923 206 | 22.3 | 388 | 36.6 342 45 30
2102—2 | 31—60 | 5.8 0.40 1104 189 1 17.1 | 500 | 45.3 376 64 18
2102—3 | 60— 5.7 0.22 610 381 6.2 195 | 32.0 53 57 26
2105—1 0—27 4.9 0.40 181 3 1.7 87 | 48.1 20 12 107
2105—2 | 27—65 | 4.1 0.14 151 2,13 75 | 48.7 15 9 43
2105—3 | 65—90 | 4.5 0.15 137 Tr — 68 | 49.6 11 8 52
2107—1 | 0—42| 6.0 1.93 2587 228 | 8.8 | 1411 | 54.5 332 177 31
2107—2 | 4258 | 6.0 0.88 1697 46 | 2.7 | 792 | 46.7 146 82 | 25
2107—3 | 58—90 ; 5.3 0.45 1433 46 3.1 538 | 36.3 162 76 20

Volcanic ash-organic soils
2302—1 0—55 | 5.5 12.84 2570 Tr — | 1905 | 74.1 15 0 155
2304—1 0—45 5.1 15.81 1928 1 — | 1554 | 80.6 43 3 233
2310—1 | 0—30| 5.6 6.75 2587 23| 0.9 ] 1355 | 52.4 155 235 114
2320—1 | 0—20, 6.2 19.59 2537 8| 0.3|2093|82.5 48 9 138
4307—1 | 0—20 | 5.8 7.89 1236 3| 0.2| 720 58.3 82 13 251
4308—1 | 0—20 | 6.2 7 45 2208 21 1.0 | 1443 | 65.4 82 364 118

* Of total ** (Acid-soluble and fluoride-soluble phosphorus)—(Acid-fluoride-soluble phosphorus)
(1) BB ownT

EESH R R O REE O RO PERBLUBE Y 251D, RElH B (3501, 4302) B
CBHEWM O (2105) OFER— A #E— & B 3, 4301, 2102, 2107) DK —BE—
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O IR EEREDbNRS, M APOL PEED 153~254ppm. TE DB LT
BEHT 923~258Tppm. CHARICE {, = OMAENEFWE P O 8 L4 PICW 3 % H i
LN TWS, MLTHBEEOMERECPEBINTHREPEREL W T —BHEEFRE
NTn5. EEOEEZBER Y TEP RCBETEPOERICHED NS, Kz OjfzRE
DHHBEXHETH L 1AZBREIFERFTLLEL, WKEPABITEPIC N CEER L S
DTN5BC L REHABB O ) OFFNWKEP OB THEET D & L35,

HHBCOWTIHAREBES, ABCHESNTHAMEWREPEETIETHEEY LD LA
BERRS0% L E R RTICH L, BRI IFAXBESTHULT T, ABOHIERED LD BEA&2
ZWEMERLTN5,

FHEEC L EREP ORI DWTH AR 10T E2 RTICH L BEIZ 6351 T THA K E A
bbb,

K BHE e o2 BRNOBBOBRRCHOE( R AL EPEED TOEEED PN
BRMAASREL LY TECEGIC O TURI T2 EMERT—F, BEoO P OBRERICIIT Y
BPOEAERY K, XWEEPOIThARKIBERLCEL, TRTHDT 3 LMNIEET
NEEMERE .

(2) JEHEE K LR 3R DT

"R AERT OEPERICRHHC BT E[/a ) £ <, FRLEEE TR & Bl o
BB REZERIFELLVARBRHE TR, BEBRREEBEROEERVWERZRL T
. B CY R P I o TR S LA R R e e CE I B I o I 2 AR TS L
THYEPERIXEBCHENL TW3 SR ECMmT 5.

HABBREEERCZESL LLEL, 2P L T2~83%DHMERL Tnwb., AL
THEBRED G D 5 IR BM LS ORI RO BB o LT asWEms#Es b
N5, BEECLAERED QLS AMEEAN RN EHTrAED BN S,

V Z2EZ2RT & @

BrAY JgX KURTZY (X v[HE P & iR E RSB BICE S L, HoT 0B E b RxEYEE
FO W F B O RIS FI T 2 TR RO L O L HEL, » 25 ERic W IHKOHRE T 280
BRI P OMUE RE, AR CHEESORAM L 5 W R P OEEEICTRDE
T, BT R ESE E R FRERL, o T hERBOEEORTEOEE L L
THETDD L RRTNS, PGS AERICE T L &b BB O o & i o st
DOREERFKEC TRORB P ERBICHI KT % = L DT

FAE LG OB LA E WREO L O L BICHER OO L L SHT s 2 18, HEPOE
BB E L CGEHIN, oMby v &= 7 W IR OBk 2 T %k © § O b8
BWHBELIEHAIE UTALLFHZIR WS, IO, BEAMKS AR sEhE sk L ciE,
EEE OB UL v 2= 7SR L S L BB o R e gEMETs o e, &
QIC “LBIER” omE kLTI T v = 7 IR b e L A2 U1
BT L0, CORBETEDEPORTCHET S LRFEYTHS & L, PeecH
(1948) dHERCEL L FHEL TWABBIBILTY v 2 =7 BT 58 BlEd b 5 T & 2185
LTWwa, MLTlh, BEaESEFEEAELT 0.5 N NHF BHEE A CEBRL TA55
KHEBEOWI < 0.03 N NHF @22 HACHHET 5881 "< A< ol kiRt
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RTERHBIEBCEELELRIA N 2 2B DR, Bray KN Kurrz? L 2WIKEPOER
0.5 N NH«F iz v 2 —7, TREPORKMICRFTOML 0.03 N NHF #iE A
W3, fEoTHEREBEOFDEOREDENIC L CRMEEENSHEN L E L 5,

TEBEBROBRICENENCE A BB X o TEEL 35 L BT, B ito
EHERCHESR TP COBEENKRARS C LD, HABES LR T2 BRTHEER
NEPREELME TS S, FEBCKCHIE R RBBOEHEE kLUK 2ic 3w Tk
HOSRPEENHMNCEINL TW5Z & 2407k, Bray X% Kurrz® 13 pH 6 DI T O HRMHE -
EHRWTREEEPS pH oS ~xTE T &, AR5 5HEE PRk /LT
LML, Arnowp KT Scumior! HHEL THIUKRE P pH oM : £ B O@EEEZRT
LR TnD, RERICHT S BEEIUE 130 9 TR R O w kS PIRER T 7 P It i<
TEWC & RUBEM SR TRBTE PN THRRE P OEMA—B A E {, KEkEO
L NWBEIENT B C LR R D, KRB ICEEE LK R B » CraBEs I o e Lo
TYWIRRE P O#EmE FERK, ELARThIILCEBIAEP OMmAED bRk,

DEAND RERLPBOTHTROFECH T ERBOERPEUD BT 525, FEER
CBWWTHEE LEOBMER CHM A O MED B IE 38D, FiMkE O —WMa H Rk
LLTHEEIND C 2ok, HLEPRHTIEFERBMEIDLLEI L Tns0
TREBEL L COBEEFRVIFRSWC EET2HE2 S,

BEEROKECET 2B TR, BBERREEBRCENTE2P RUAHEP OEER
G REE QIcEind 5 L ERCBETEPERICES LWENER D, 2L THkEBPr &8
CRFAEFEN L, XAWRPSRBEIETENTAEEC Lok, Bdiin “A1EL" it
TRBEABB O ) REREBCENT 5 —H, BLEAL CBYTERL LThEEIh, 7
WL U THET AT RNE LSO B A h<TEL L EDTHL BT 2 43¢ 5.

FRCEEC L EREPOMEYHRH T 210, SEIERHE Lo & 20w TR
O AN R TR e 5 i 2 R4 23 MBI [ e Y 0 #Enb D, SEEgoRm LT
163LI T Th AL URHE Lo S 1108 2R Uk, B2 e R+ » s
F O EOMERZEL L WO L TEEE L TREEROZEIC/INTS 5.

Vi ¥ =

LR T oid 5 A et R, B E L B LR 23 ot P A i g3
U C ik oy or Rk BT 5—F, TORMNOSTHLIEHL, KOKELHE
e

1) FEWERP ERGIE RO KO LK O T B8 s T R B 10ppm. BIF
T, K T BIELT TRBAEHRERRICT F o, 851l o T fe- ik
PERRIRECENL, AR BEOBENHEFCEDDNL.

2) SEIHCEWCRAEEETREP, BEMCYTED, BAIEP ROHREP DX
ERMR SRR AR TEMT 55, RARKEP L AREPOLSEOEMMAES L\,

3 BREEKLKIBRCR TR Lo PERLTRD £, ZORNRBTAEREL LT
FRELTW3D, Ho "7 it ofHEe X b FREOE M wIKEP L F
TR, XTI EoBEP OENEERT 35— g P OBimisid L T
|
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