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UPTAKE OF DIFFERENT FRACTIONS OF SOIL INORGANIC
PHOSPHOROUS AND ITS SIGNIFICANCE IN PHOSPHATE
APPLICATION IN SOYBEANS

Yoshitaka Hirar
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Wiish T D BERIEE O WULR 2 S HiEH T 5705
(&, gD oo gk A MR ER LT
DT LEERUGRLA, L L—3icid, ke
SR AR AN DFEFEIE AT 3 X o8 Feltt ¢
EEHAELTARHREL, (FA BT 5o
ERTEY, AMEREBEWIDLERTVWS, =
DX 50T X ARG EIER . BT CI
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BEBI - RIEMLITHER Lo i Ay 1 FiooR
FTHBNFIAATHELWIOET, WFhik
TRIGMA S19614: 8 AR LIcbDTH 5,

Bl & R d Mo

PH (@i | C.EC PatksE me/00g | KM fyp

R i ) X 5 A Bag [
HyO | KCI | %|m.e/100g] CaO [MgO| KO | 3t | M N P0s %
1+%ﬁ%bikMﬂ:&%sm 336 120 | 63 03 0.2 &Q%@mm%%ﬁm
2 HMITMIE L | v | 584 520 7.76 185 | 12.3 0.9 0.5 13.7 74.0i543.714s4.2ﬁ.57
3 AJSAMBIL: | » | 6.18 5.32 8.06 22.1 | 14.2 0.5 0.4 15.1 68.4 408.1 975.83.62
4 HORETFeiNEt: " 5.90[ 4.90 15.29) 32.6 | 13.6] 0.4 0.1 14.1 43.2;714.61889.0§.45

: # v - |

5 WRET @R Rk | # 5.90 4.88 19.70  42.1 | 20.6) 0.7 0.6 21.9] 52.1 717.611790.8'5.76
6 AFErMLEL | bt &%‘&m 5.21 28.4 | 22.6 1.1 0.7 24.4 &9“%0“%33%
7 AMBrICE Sk | v 616 5.60 3.8 194 13.3 0.7 0.7 14.7] 76.0 282.9 688.03.88
8 WMEBrK %4 | » | 5.54 4.74 572 27.8 | 14.00 1.4 1.4 16.8 60.5 415.5| 743.82.58
O WEErMNLL | v | 560 5.06 215 194 | 12.0) 0.7 0.1 12.8 66.2 392.0] 769.63.10
1048 2% % & Pttt 612 5.54 552 139 | 9.2 04 05 101 72.8 468.21287.44.52
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fe 3 ffiflidijic N 50, K40 100, CaO 50, MgO
50 mg/pot (Fh#h NH(NOs, K;SO., CaCly, Mg
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o a e "_ g; z;‘; 297 123'2 “_ ;:m 2:2 2': 232 9. 2.9 12.00 21.8 8.4 30.2 0.1 0.7
LR AL tr_ g:g ::: 3:2 lg.s tr__ 3g: 6::: 6'_2 7;‘: 76 24 w0 20 s 9 o0d 24
R IBTH LBy t'__ i:i ;?: :i: lzﬁ'g tr_ 12:: 7§g 13._5 83:2 8.5 2.8l 1.3} 23.0 10 33.1 3.00 3.9
mtes T | :: :g:g :;Z 1g:'3 "_ 2'_4 4;2 1(1):(; 62; 8.4 25 109 2.2 83 335 34 3.9
i A BY 03 “_ :2 :39:‘: f;; :g(s).e tr_ 1;:2 7;;’ 2;:43 10::2 78 1.9 9.4 225 84 309 09 26
BBl T ;:; ;:? z::': Z:; l:'l 7:: ;j:; T;; lsf ::Z 10.8 . 3.3 4.1 389 17.8 56.7 26.5 21.2
LR Ar L IE i; 12:2 :‘:: z:j 1:'6 72:2 4;:; fzj 23:2 fgi 104 24 12‘.87 35;4 7.7 44 4.0 13.1
il e s e e o v i e e [ B O T T W s
3 591 8y 401 tr_ 1;:2 i:: ;j;i l:g's tr_ 22:2 2::: 13:(: 42? 9.20 19 11 304 67 371 7.0 238

% sk o FMiz4Rt® 100 L L4 fraction oflf, Wik lo TR EoMIBEA RN T o84 Rd%)
* MPOTHNI 242mg, PoOs 1527 Y 1.38%, BITNY0%Z Ik > THM 42 {iMRkIE pot 2%V 30.1mg L7223,
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BREL 24T CTE LTHRH L 22y RABIX NO.4
#i%), P:0s 2.0 8%), KaO 2.0 @im), MgO
1.0 (Bi%%) g/vot TH 5,

{HfI#308 H, [G0A H s X CUREEI(9 H261)
CEHE IOCBRBFEO LY HIRL, ThEh
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838/ KXEoEWHUNNBRROBIG L, LEREEORL

N gaﬁ[:ﬁ_la‘ﬁﬁ%immm&Lubgw b) FOEHE me/ Gt 100g | [ KHD
- 45431 | > _ _ ~ a-b | P20,
WI&$MWFH’J!WH&HMPHM‘A B
N, | 5.2 105.9 16.7 127.8 i
% {AHtR30B8 A 0.2i 5.9 107.2 16.6 120.9 (100) Az ) @ 2.1j 5.3
4 ! tr | 4.8 102.2] 16.7 123.7
iy " GOBI%~_<«_?L? 5.4/ 104.7 16.6 126.9) (000l (135 ooyl (oo ‘ia| 32 120.8
£ 0w ow om | o5 5.4 1059 1671285 (160) (§5§ %?5§ }f;; 1%}53 16.8 635.8
| ‘ 1 ‘ [ er | 1] 99.7 9.2 110.0
% mlitk308 H tr 1.3/ 101.3 9.5 112.1; Ol a @ @ @ 2! 5.1
I | e | 0.9 99.1| 8.8 108.8
L n 60HA tr 1.3} 101.7} 8.8 111.8 ) @1 @ > @3) 3.00 105.3
Ll o om | o] ralwz2s 7.9 115 (Ei) (gé§ %gé§ (?§§ %f%? 19.5 368.6

) () AMULIRIZIC : SR ERL,

it odR—- gt oot

X100 TH 3,

st ookt

* PoOs oBINfKIZ30H Hitig Lo, 608 Hitih LI+, P S+ F L Cuv-Fir i mg/pot

Tiilko
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#Hf£300 B, F60A His X O o1&
BEORNC I PRI, RRELALX DI, &
FNIE AR E D AP RS L, TERkRAT
O BRI A BT R INT B iR AR £60 B B ~ I HE
Wi\ Ti, B Lm0 #990% % o

WIM  ATATHINC X 5 - WS OR D i

(BEREE LX)
mg/ 521100 g

20r

E-2ii = Xt

W—P Ca-—P AI—P

[ iRenins30 8 BiRm 4t
| ] # 608 BIRIpLASH
LUBMRIR 355

WHHFESRTHoT, Liciiao T OMIHIZHE
Bt s8R KB AP 2 E 2 Bh 3,

LaL, RECLSMAPEILTL LML
o+ sz %<, A-P 2 W-P 50 Ca-P
IDHEL, BIMPROKEZVEHFOH ICE
TAMAPRTEAIYS, LE2%wRL, Mo
Ca-P 0#435%, LA82%icltET 5L
B HDTH T,

Ll EofaE, N8 1Sk 5 kit DR
LEML, W-P 10 Ca-P X 5hBiEd
fraction D SN P v kgL o4&, AP R
P OFBERTHSH, BRI WAL #
EThiE W-P>Ca-P>Al-P>Fe-P oJlifr ¢
5LBbh3,

B MO LBAHCHITIMEEIL

%z 100cc HF=H a0~ i MEE 4 (10441)
BXULHOL (148 OREML 20g ¥ Ah
BEE LCHEHET P20y & LT 100mg HBMML,
I CRALCOLEBEK 15¢cc M2 T2 CHE
AT incubate L, FIED HEMNERHE
ANV EIDASRIROBIL, B L T
HoFNERXITio e, Fe-P 3{Etp~o0w]
BIENBEVCOTERIZIAHBE LT, eHIE#O0R
REK I HREBC Y ROBLBELCLOT
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$H5,

R IHEBRBOEREERIFAHS IVE
4BEITRLIc B Y, BIBEO KoL 1 B
Mg+ cic AP ZBITLTw3, *0oRIBR
MEEITHENRTE L, BT BEBEED
O OEIZ SV THBEC S REREY R L,

W-P iaifesad e d Ldesnwtdiel,
ARFDO L ST 2 BREOMAVRED
BT TL, #ETRERGEO4 Y
F, 0L TR2%UTTCH - T, HEES
i S h 5 BEOHETIX, 4%k, 04
Eb W-P ofiteil, BiiiThs L Bbhs,

B4® WIEHO L kit 3 MIERL
L T A 7
+4 ; :
mMWm&H)mm i wﬂ&u>mw 3

ol (N

g r \
|94 41.9 322.3 373636 215.1! 184.3| 403.0

sz wszﬂsamomohnalw53m4
u"30 17. of 107.5/ 260. s 385.311.1| 168.5 210.7, 3%0.3
¥ :)0 13. 91 86.7( 298. s 399.2 7.6/ 141. 3 zss.gl 385.8
imms%ﬁm44M4w4msmuum2
016.1) 96.6] 296. s’ 109.313.8 155.4 230.7 399.5

o} 0. 9 1.7 370. 1! 377. 4| 2.5 65. f352.8‘ 431.0

% 10I 3. 9 21.1] 388. 2 413. 2; 8. 7| 59.0: 348.5| 416.2
35530, 3.5] 33.4] 344.0) 380.9, 9.4’ 58.0, 307.8 375.2
450 1.9 28.2 356.1) 386.2 8.9, 43.0 310.0; 361.9
4:(80 1.3; 21.7) 353.4} 376.4| 8.1 49.4) 332.8' 390.3

Ile tr | 16.5 372. 1| 388.6/ 9.2 45.8 314.3‘ 369.3

# fraction & 4, SEHRO M % %01 Fﬁf%i‘
100g %9 mg

¥ Ca-P oy, W-P RRO4 iz
UM DR, BRI -5 & LIS nTE
ABTEARE DL St

REAEHIC 1T B % fraction DHBIX, W-P o
BHEIOHHETIZEHL, Zollve—-2&1
THEABTREMALTE R, BB OBE
IEA AR CW o TRIEBY RS ¥, B
BB ieh oz, CaP OHEBIFHLME L
108 HU#EIZWTERP L, ¥4 Al-P o
WT LR eEBERED bR,
WMARTRELIEL 52, W-P, Ca-P 17
Al-P o fyitiz, BB X USRI

BR
mg/ 421100 g

FIBE O L5z 30t 2 IR S (L

1001

T 050 30 o
BBAN
*Ppte—e BB i eo—-—e i
XLt o—0 B T O—-—0 i W

<, ERHOEELH 390 me/ig - 100 g BEE
THH, Licho>T Fe-P ¥ iz F 0 BE~AD
BOHAWI, BRSO LI F2% 8L T
i,
C BREBEBBARCHIT 3 XEOHEBBI
LEFORE
HE BIHORLERER LS LOHYOE
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OFBREL 11kg % /2,000 7 75+ —~H 5 b i
FML, XE MzHive] 21962465 A238#
L, 14H» b 2ARTTORE L, BIBRILA
v b ¥7cb N 0.4g (§i%), P.Os 2.0g AR -
#wp), KO 2.0g (gaam, MgO 1.0g (i) %
WA Ui,

HHE308 O, F60H B 3s X GBI AR %
BRL, #RMRNEEERL T,

I RFRRDME B 4T

#RE AMo4H, INRR X CEBRBIEILE
BRIRLLER Y, BEROEFIIPH»HH
¥, Bl LB/ARCERTE D, ¥ BRR
IMACE, HEHEOAEF TizEL - O ELH
B IBHERE A E 572, LA L60A B DI s\
T, BB BBERCERTE LD, I’
Uil ULBRRORIEYBR L, B
B R TG & BIFBBAR A E Y - 12,

5 R HREHOBELAUOLT, RES X ORI

+ | %éﬁgmsda"aé 5 A6 B B s [ i iﬁ; 5
‘ fZ /it - | PaOsl Po0O51 | - 20,
" | BB gt T miwm At () | B gy o Hapi (g) | B | KKK %ﬁmmuﬁ'ﬁf&g
f gl eml mgih ESBRTER  om| mel FK | FE cm = gl mg
% -P 4.54 7.9 3.0 8.4 3.3 31.8] 52.9; 31.5| 33.0| 60.0/ 50.5| 188 256.8 —
B A 5.3 9.2 5.3 17.4] 5.8 42.8/120.8 68.6] 82.4] 76.0| 81.5| 248 635.8 19.0
* 1% % I 4.82 9.0 4.6 13.6/ 5.0 37.8 101.2] 61.7 81.8E 71.5] 92.5{ 249 658.7) 20.1
O -P 4.04 9.6 2.9; 5.4: 2.7 29.0¢ 31.4 14.9 17.5 47.8; 27.5] 184} 121.5 —_
B B\ 5.431 10.6; 5.1 15.1] 5.1 40.5( 105.3] 50.5] 56.1 74.0£ 73.5! 185 368.6, 12.4
+ 2 4.53i 10.3] 4.0, 13.2 4.5l 37.8I 101.0{ 50.5/ 56.2; 70.3] 74.0; 188 3%6.7, 13.8

) i Y, X pot H Y

Zh bR, B XCTRATIREHE A
PR BARY EBEAERER LS, L LT
IR CIE MBI 25 RUL R B v inh o 12,

v % =

Frrh O PRI A BB X CEREE LCHEE
LTV 5H%, HREHCOWTH - ERYEY
CRREhBZ ERMEL, TF)NP § Nuceic
acid, Phytin BEfE oIz X 2 FIM#i28.9%,
4.4% LHEL, IHICEESY BHHEOLELE
S AREoMcHBMGDD D Z D
TWwb, L LhbFBECEHFIMRIER
B RB LWL DT, T RlBHEORR
B ET HEREBBc D P, ThHicY
W KL Lo RINEBBARCIE L
TEWEERTWEY, ChboZ t¥BETH
i, EHOBBBRECRIETHBBORY X
WiV ELFHINETHH 5,

DX S mARESERRER, LHEIEHE
RNATOEBMBRCEST 52 hOCEEL
Foit, Rk A EBE S 4 IR,
DREEREBHBVIBELCRFIh TS REY

FEMOVETHEEL TS EEh, LrbEth
ERTFEENRRILDC LIXBH LML TH D,

By - N F R Lo EBEOFER Y
fFigvs, KUK AL0% it Al-P ki hd b
&L, ofitfcaERgrgEge Ca-P—
Al-PoFe-Po R~ BTT3 ¢ #E LT
Bo XL MEREOMBSHBOMRIIEELL
TR SRR T 5 2 & ML T3,

SEfTl ot EBRERTL, YoM LTO
5%, kilUfEficdsy T BIEESE o K 3 »
Al-P L LTCHEL, CaP 3 2bdThiL,
W-P clHEENRD bhithotc, ZhiKL,
BEIRKEO SV LT AP 350% LT C
Hb, 5o W-P, Ca-P D EDBHIAVHMEEL»
7o L L7t W-P, Ca-P, Al-P % X ¢ Fe-P
DBFATIL, P LW B kiR oBHeL Y
Lb MR L2 Likied »ice

T DAL, MO KU BALEE L D
ERAEENMAT & LCHEE 2R, HEER
DOEERREERCHhc» TS, TOER
BEEDS X AP LTI SR BREMRS
h3,
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PAED X 5T 5L EREN EHOSEB
BIROET, DL 5KHRT 512, REOK
Bt > TERTREHEE LR S,

H{HBRKRY L SRINT AHDIE, LrnYE
AL Y IBBEBMEL X AATH LR,
DRAKE B" RAK#EE=FA¥—-DOFWIR, B
EMPAROMGIRIZ, LALXT3RL D LGN
AR I HRATHEHEL, BEXEDL 2
OREREZHELT WS, Chbo#fx, AT
BKEZ X <BRRL, ULhdBoOBBRERMNAS
DT, LR R BRIV 572 IR
TH5L0TH Y, YRNE, LI AT & B
Tk, LW%kﬁhT%WAhLHﬁO$6h
2HAE LT3,

E{fipic & 3 LMEBHOF A oW T
MROBRGRIZ L Ca-P L D[i]120.806~0.951 &
b THVHBGRELARS b Tk b0, B
KA x#Eo, + Ay YlfihEiT L 5T,
W-P.Ca-P pifitilich - L HELTW 5B,

KEXETTOREE, 2hOMEpIc i~ T4
HohFics LOBRYRINT 52 XA b
ETRTVAM, ¥kl o & 3 I BREEEE
Do LT, IR S oo BERS W-P, Ca-P
D Bk o fraction pidir Sl o T b, ERED
BUALHBINT 25 EHH D, COZEnBHEEL
T, AEOHHERROBR CET oSNz L1
EBB0 5L, @B AP &k Xaink
YRS LT230 LTINS,

T DRSOV TRE D& HR B Lt 4mifes
OFREIT OV THRRE T > BRI, R
12X 54 fraction D SR FIBROFHARIT
W-P>Ca-P>Al-P>Fe-P ¢ 7c b, Fe-Pi%iz t
AEFIREhithote, L LESR L kilfd):
DA, W-P, Co-P o& ki bbb T,

ZofitcoRKIT L SRR AP AR
£ <, TERAKEDOBRBRBILARIM L e HEE
T, MPBOXBHN APtk o THB BA
2o Z RO FAE S Th LN LTz
DEEolo C O T & REFHEOATOEN
Al-P BRI L SRILT 3 L 3 E X Bh B,
Co-P ORHEDHWEEYEALTRIEL A
5, LrbX5 B8R0 TRIBLEAT LD,
EUHREOBMBIIRENS WS &, EOIETER
ORI X BMPRH Ca-P s 20 W-P i
LT AP IS & s, aHHeEIZE
W3 Al-P o RoBiL, S5iEtE? fraction
(W-P, Ca-P) DGEMADPURVIDDIDEELS
DHEY L Bbh 3,

O EMLERL, HRSBOoOY I o0
LM &, JLED 3 WERBZROXAN G, B
BORRIEEDOTE sz X BB bh T
O, ¥ LTHROLHIIW, HPEG O LW
3 (Mimtihaontl) WEARRIELLAE 0B
&, ST 2L HR, BEBREE L
RERREE T L 0hb 6T, £FHoMETHh
£ O HWERBRORIRMNThebh, LFicET
MEFRIA T ECEVRR2RT o &L
WHLEERTHLIATHB, COZ EnbKIU
BtRETH3XTOLAEBEOFIRNL, LTl
R\ Tk W-P, Ca-P TR DU S35
<, BTz AP o5 ROBBEBIRLCF
ROEEY R LTWBEERTEL S,

Lo T, Zofi+Hficisl 3 kT oHELiE
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Summary

The purpose of this experiment was to pursue
the uptake of different f{ractions of soil inorganic
phosphorous in soybeans. Further, super-and
fused-phosphate were compared from the view
point of phosphorous uptake by soybein plants.

Six volcanic ash and 4 alluvial soil samples
were taken from different parts in Tokachi
district.

For the classification and measurement of
each fraction of soil inorganic phosphorous a
method derived by the National Institute of
Agricultural Science was used. To measure the
fractions of Soil inorganic phosphorous absorbed
by the soybean plant the Neubauer's young plant
method was applied and also pol experiments
were conducted. Amounts of transformation of
super-and fused-phosphates into each soil
inorganic phosphorous were measured after
incubation of soil samples under thermostat
maintained 25°C,

Results are summarized as follows;

1. In the volcanic ash soils, aluminum type
of phosphorous (Al-F) was predominant, includ-
ing traces of water soluble (W-P) and cilcium
type (Ca-P) of phosphorous, on the other hand,
in the alluvial soils, relatively high amounts of
W-P and Ca-P were contained, but the amounts
of Al-P was generally less than those of volcanic
ash soils. Ferrous type phosphorous (Fe-P)
contents in alluvial soils were higher than the
volcanic ash soils.

However, total amounts of inorganic phos—
phorous were not so much different from that
of volcanic ash and alluvial soils.

2. Each fraction of soil inorganic phospho-
rous was absorbed differently by soybean plants,
Based on the decreases of each fraction due to
uptake by soybean plants, relative availability of
each fraction was estimated as follows; W-P>
Ca-P> Al-P>TFe-P. Fe-P was not utilized and
most of it remained.

It was especially interesting that absorption
of Al-P fraction increased during the later peri-
od of growth, compared to the earlier growing
period.

3. The phosplorous of super-and fused-
phosphare applied 10 the soil was transformed
immediatly to Al-P, and the rate of transfor-
mation to Al-P was higlier in sujer-phosphate,
but in fused-phosphate easily soluble fractions
phosphorous (W-P and Ca-F) were included
more than in the super-phosphate.

4. Plant height, and dry matter coatent in
the plant and amounts of absorption of phos—
phorous before flowering were applied to fused-
phosphate. However, during the period from
flowering to maturity in the fused-phosphate
plots more phosphorous was absorbed than in
the super-phosphate ones. The difference bet—
ween super—and fused-phosphate plots was not
significant in grain yield.





