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Table |. Soil texture and chemical properties of each soil

Soil Fraction of soil particle Humus Trl)\}:al B pH .
(series) Coase Fine Silt Clay Texture (9%5)
o - _S_’dlli cand (%) H,0 KCl -
Hiraka ----- 2.8 27.2 27.8 42.2 LiC 0.6 0.051 6.00 3.35 10.9
Hanawa .
ist layer™ 29.1 35.1 21.1 14.7 L G | 0.449 5.83 3.36 3.6
3rd layer:-- 27.1 29.2 24.6 19.1 CL 19.9 0.691 5.79 4.33 2.2
4th layer--- 20.1 69.7 1.2 9.0 LS 5.2 0.287 5.92 5.07 1.3
Exchax_lgeabie Bar:cent Availabie Adso?p'tion
CE.C cations of phosphorus coefficient
(me/100 ¢) —% base  (Truog) 2%2%1?;?”“5
Ca g K saturation PPM.  Foo%g dry soil)
Hiraka - 38.5 6.4 14.1 0.4 54.3 FA 654 521
Hanawa
1t layer 31.0 4.0 2.7 0.4 22.9 33.7 1146
3rd layer::- 58.6 5.2 1.5 0.3 11.9 28.3 2450
4th layer:- 30.2 2.9 0.1 02 10.6 28.8 2531

MK (NPK) | ZEEEGEHK (-NPK) | EXEKX (—-N) | )V rBEBHKX (
—P) . #VEHEAR (—K) OB T, F1IFHOBARIRS TERILISI ., Vo EIE5 §
A U107 TIBEHERE. B Y VB, b2 v R A, B A DW 1 AERICT S 272,
RE2AEAO=ZERIGHAEIEADTROLE LI, BB 2FEAORICERNED o) Eif,
OB MBI U THEBREROTSSCMST 2 KLBEREMA T, ELARORNEEF
BEHET200 9 . TEMKIH 1B TI804. 3BTI50%, 4 BT260F Th =1,

TEOSHEGEREGMANFREOF LD ITE »12h, ) v BRIGARIE AT S vB7 £ 20
HEafaEicl =1,

@ #& &

1) £FRRIFTEE

EXDEFRILE2EDOHIH

Table 2. Effect of each treatment on shoot growth
of young Golden Delicious, (1964)

Hanawa series

Lo . x A Treatment Hirak aseries

ERBTAHALND L 5T, TEiw {st laver 3rd layer 4th layer

#1 Ealko T AEEIcIEEr ’ cm ot cnm om

Complete --- 958 900 807 948

EZW bz, —NOE&iL —Novreeenoene 800 320 289 402

e T > TG—NPK, —P e 884 736 757 693

— K 972 1067 663 791

—P. —KOIETd =1z, —NPK e 605 537 429 461

¥z 3% 1EHDBEEIIC LSDFW5 NS, 159.4 126.3 127.8

27001 NS, 219.1 173.6 NS.

DWT AT & E RO
RUT, #1BTHAERICE
ER»bLNT, MO LETIE,

Significance between each soil-:: at P=0.10
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—NOEENELREL, D0 Table 3. Effect of each treatment on tree weight
PR TAEH DM D% b of Golden Dalicious, (1943)
_ Brgm, .= T . Hanawa series
Ko snizis 1, Treatment 0 " — Hiraka series
LR D DT B & 1st layer 3rd layer 4th layer
Complete - 793 § 43
TERSE 1 B D I e T o #1608 5918
—Newwes e, 636 265 349 191
EHEHE 2T2h, CDHEIR =P e 757 356 399 276
N - YO
f%ﬁf: ¥ \/Eﬂz;% LDT. A 491 695 688 692
—~NPK - 638 257 315 221
Vit & A CEBRTH o1, o
LSD 0.05% NS, 101.7 184.2 133.3
T 0001 NS, 140.6 NS, 184.7

2) EARBEECRITER
EAERERCRITAROEEBECEETH » (1R . EANGERI Ntk »T
EOTETLIEFICET L, HICmE I BB AETHEETH 21z, F NFEMRILTERHC
HART, EOMBTIHCERNGERER »I,

ERIFS Leaf nitrogen 0.30 Leaf phosphorus
£2.0 20.20

E =

ES z\
. 5
k:do_ 1.0k omg Hiraka e :-O. 10k

§ #—® Hanawa 1st layer g

b . «  3rd o« 5
" ->-e w 4th o~ P

! ! i ! J [ ; . . :
Comglate -N -P K -NPK Complete -N -P -k -NPK
B.Ur L.eal potassium Lsr Leaf calcium
.5

g g

geaof é Lok

5 i

= E

gLoF go.5f

g g

L o

i ! i ] ] I ! ] ; |

Complete -N -p -K -NPK \Complete  -N -p ~K  -NPK
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E(!. al- Fig. 1. Eifect of each treatment on
2 mineral composition in leaves,
T (1964)
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=iz, MERH T 3—KOREENILASED NG 2Ll L EEL b, ERKaRE
PEVETFTUTOHEKEIOE O BBXREILVEEALL ), ~NOERAKGEXTTH AN &
SENPE LY EALI, —NPRO¥EFRK-EEXFNIE EET LA 2ok, - OER
EDHAEWMROLDHTHA 3,

VY TEAROEERTH T 3 ERNKSEOR R Bo b Thd 27, #0.7%DEHE 4 B0
~KOFHERIFRELCET Uk,

ENCa GBI EOEET—KTHEL »/. EAMg &R I LI OBEREPEZF T, {E&HE
4BTHANPKOHIFLEL:, —NOEAMga R W BHET T 2EAVED bN T,
FERERGECLEROZCOVWTA S &, BEANSRTPER CHCE» ~1, & O
WTIRRTR(25) T~ 7o & 9 T, PEMO &) 2R =REBIGE 2 86 & T 2 488, BlE KR
R & T ARG LT, NH OBBES 2 . ZORBROL S CHIEENA M BEK
NRANCEIRNINIBROEV S VD EHEA LMD, FNPERREMIETH 5129
JUBEOBEREN PR, PRI -TEAPSERETLAR Y LEORSIEL. Vo BEHAK
DOERPSFEEET »7, ERKSES PRI TED s HORERLOFEHFICI LD E A BN,
TEOX VIEREBR WIS TR WEELLN S, 2O ER—KOERKEENED =22 &
L - TEISHsNnL5,
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3 LHEEhERCENRSOMIR

TEDOEYREY L OLETL—P, —NPRKETE® 12, EBHTERICY VikE
DEBEWH LNIEDOTruog—P &R HEN» B 0ppm TH »7chd, FHIH Ti247.3ppmT & Lo
{Hp ) Vv EBERZOREENA LRI,

Bray@@e: (SHEL2 TR Ti3 ) L BEE L Bt L 2 E09ERITAE L, i1
BOGEEHEE D %, thRERINTV LT VIS VEBESDh it a b3, &
FC) v BRRZOBEN L DA LN ERE 3B —P O&812 39.0ppm TERE—P Ti14.0
ppmTdh =},

EPPERLZNATNOHHECL 2 LEPO ) VEGRE L OM AR 2 RiE LIz, Truog
—P LR & OBRIT PR ETEGEE 1 B TAEECEETH »1d, 2823 U TanMHE
BAEED =z, ) EERINGEEICH T 5 Truog—P OFE LR P & O E L PR L B
FIBTHEETDH ~12d, £BOLETHEEMARRRS NED 2,

BrayZEih—P & EhP L OBIR, EHB 1 BOREEXK 2R -0 LB TREETH
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. Truog-FP / Phosphorus adsorbed coefficient 100
Truog-Pin Soil (P:Csppm)

e Fig. he ol ctwee he soil
r=0, go ¥ (C) 0. 40 g. 2. The correlation between t o
) phosphorus measured by Truog
i method (A.and B) and measuréd

by modefied Bray’s method {C),
and the leaf phosphorus of Goiden
Delicious grown in Hanawa and
Hiraka soils,

xHanawa 1 st layer (humus-rich velcanic

Phosphorus in leaves (%)

ashes)
®Hanawa 3rd layer (humus-rich volcanic
L , . \ { , ashes)
w260 300 400 B00 AHanawa 4 th layer (brown-volcanic
Medetied Brays-F oin Soil  (P,0,ppm) ashes)

oHiraka soil (tuff from tertiary period)
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‘; Fig, 3. Th2 correlation hetween the exchangeable
@
§ potassium and the leaf potassium of Golden
E Delicious grown in Hanawa and Hiraka soils,
£
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Fig, 4. The influence of various phoslal;ates 172w, Bray®ikiiBray 1 AR OME

;;xifmhdsww“S“G“““ DFIIOE OPE T 0. 2N HCL & 0. 2N NH,
Fa2gbamlEe HEOI0EEMA . BECE
CEtER R mA 1 OMHEE 9 LT EBRAEEL, WELNELOTH 2,

Table 4, Treatment for study of availability of phosphorus forms in a/2000
Wagner’s pot.

Applied P mg

Treatment Forms of phosphorus Applied date per pot

Cembined soil of 3rd and 4th layer from Hanawa series (Hanawa subsoil)

Non P — — -
Fe -—P FePOy +» 2H,0 1967 500
Al —P AlPO, - 2H,O 1967 500
3Ca —P Caz(FPOL 1967 500
1Ca —P g5 CaH (PO, - H,O 1966 500
{Ca —P 57 4 1967 500
1Ca—P *66.°67 4 1966, 1967 1000
Ist layer from Hanawa series
Non P — — —
{Ca —P CaH, (PO, - H0 1967 500

In 1966, seeds of Golden Delicious were sown in poor phosphorus soil on April 6.
In 1967, five seedlings cutted [0 cm length were planted in a a/2000 wagner’s pot
on April 12, and harvested on August 7.

In each pot was fertilized at 2 g of urea and potassium chloride.

2 # #

1) WOEFE Y - BERRE
TEERMIO PRLOnOn PRZEA SRR LA 2fedi, 81 EOnon PTik o OUEABRE T 3
IO 2EREY VBOFFHYEGTIRIIC bbb 6T, B TELOREDEELZD N
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(H5H) . VrBHRE (Fe—P) 0£FanonPOMSETIESH »fcds, J -BaK (1Ca—P,

3Ca—P) OFBT, VoBrri=vaK (Al-P) Tz1Ca—PLRAUL IICEHHK L »
T, BHMER Y VB -BRABE L TR CEKOET S, 2RIk »T2HED Y v B—FAK
UK TS, VvBra: =7 a2 YEEREDER LETFED LRER 27,

Table 5. Effect of phosphorus forms on growth of Golden Delicious seedlings.

Length of Fresh weight Total Total
Treatment shoots growth of roots fresh weight dry maiter
Cil g g o g
Combined soil of 3rd and 4th layer from Hanawa series {Hanawa subsoil)
Non 1.4 3.6 1.6
Fe —Povieirrierniaaaan, 17.8 6.3 18.4 5.6
Al P - T 25.3 12.6 37.6 12.4
3Ca —P : 9.5 36.2 12.5
1Ca —P 766 er33.6 {1.0 40.1 13.4
1Ca —P 767 reeen30.3 9.4 31.0 9.8
1Ca P ’66,767- 23.9 11.8 36.1 11.3
1st layer from Hanawa series

NDH P ..................... 21.9 5_1 19_8 5-5
1Ca = Porrerisnrinins 28.7 6.8 97 .4

LS. Q05T X 2 3

Table . Phosphorus absorpticn by roots and tops, and rate to supplied

phosphorus,
Absorbed phosphorus Absorption  Rate of
Treatment (P mg per 10 seedlings) from absorption

Leaves Shoots Roots Total supplied to supplied

o phosphorus phosphorus($)
Combined soil of 3rd and 4th layer from Hanawa series (Hanawa subsocil)
Non  Proreeeeens 1.8 1.2 5.8 8.8 - -

Fe P 17.6 7.0 9.9 34.8 26.0 2.6
Al — P 48.8 22.1 25.2 96.1 87.3 8.7
3Ca — P 59.8 32.7 27.0 1{9.5 110.7 .
1Ca —P 266 59.5 35.6 301 125.2 116.4 11.6
1Ca —P 767 e 40.2 19.2 23.8  83.2 74.4 7.4
1ICa —P 766.767-+64.4 37.2 37.2  138.8 130.0 6.5

1st layer from Hanawa series
Non  Proeeeinns 32.4 12.2 4.1 48.7 - —
1Ca —Peeriiinn 47.8 23.2 19.3 90.3 41.6 4.2

# Phosphorus in cutted seediings before treatment was 3.5 mg ¥ per 10
seedlings,
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UoBOWREIEREL HIEUERNTHD (Bek) | 1Ca—P (66, '67) BGBHFEE
R 12O TERILELR b &b 272, TS 1 BononP 3 FR-LOnonP i ik U T #0150
D BEBRIN Ui, Fe —PRORINEInon PO 45 Th »1o I BITEL2.6%Th b |
Al-POFMEDOHU TS »12, 1Ca—P, 3Ca—P, Al—-PXOBIEZELE0as Hh
Iedr 2 tl, (EERE LU B EKOMHREL . TRIOUUTTH 21, 2
nonP OWNENED it Th A,

2y ) EEDTERE ERIE & OBR

AR TROIETO Y VEBERBIOWTAL E (B5H) . BEBRI » Ly aOB AR
HIKEZBIFED SAGE 2lih, 7t =0 iBrCa—P tAI-PRTCHEINLTHh., &+
NORAKTLIWEM LIz, 1Ca—P (66, 67) K&Fe—PRTHICED »f, HEEzFe—
P LAI-PRTE» =1,

i
2
o
= bsorhed by seedlings
o — Pabsor v Tt
*g grlgamc plhoslphtorus %—=-X Modefied Brays method
S [ Caleium phophate 2% Truog method
El E 7 Aluminium phosphate
%’ T Iron phosphate 4o,
‘5 : [ Readily unavailable phosphorus t:—:o
5304300 2 e
= B oo @
2k “
= & -1100 5
w 2 7
= = &
52042008 [ e
b0 = 2
M =
O | A
& @ o = e I 60 2
o 5 I i b i 4 =
E Il - :
“ L0400 f  EE ] 440 ¥
Q A i i s
4 ° J
= % , e - 20
o 2 ‘_':-__ [o}-— RAT 2% SR P SRR PN F— el o
Non P Fe-P Al-P 3Ca-P 1Ca-P I1Ca-P ]1Ca-P Non P {Ca-P
y .
\ ‘66 57 66"67 , /
Combined soil of 3rb and 4 th layer from 1st layer from
Hanawa series {Hanawa subsail} Hanawa series

Fig. 5. Fractionation and available forms of scil phosphorus in
each treatment. (Modefied Bray’s phosphorus was extracted
with solution of ¢,2N HCI and 0.2N NH,F)

e, 4 BORSIE (B TED) wowt TruogBic L A AT Y VEEO B & HEER
VoEEEOBErALE GETHR) ( FBRY CEBLOBEBENE LIES, #LvaTd hEE, T
= LR, FEOSE L OHBEBRIEE 0. 44 TED 272, T2 Bray 1 Ak r OIBEEINT40.90

TEM 21,
NI S BTRRO U Ve B OFBEREN Truog, Bray 1 A, Bray & & 4 8o »
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Table 7. Correlation between the destermined value of available phosphorus

and the absorbed phosphorus by Golden Delicious seedlings growing

on combined soil of 3rd and 4th layer from Hanawa series.

: Total of :
. Readily — Modefied
Inorganic g Ca, Al, Truog Bray 1A ,
- o unavailable o - i o ]?1ay
Absorbed
prOSPhGIns  40.3l +0.19 +0.50% 0.79%%  +0.80%x  +0.83%
seedlings
Truog +0.81% +0.57* +0.44x — +0.90%% +0.61%

JBBID NEER e 2T

HHE1 R CRERRREITAHOEEIAS N 210, ERNGECREPRo LN, &
PN, KERIEHAICE ~TIETF U, ICEFKEMmD Vicd ~TROSFHICETET LI U
T > CIHERB 1B ) Y RICEA, ERE D VIKLPEATVWILEERLL I,

TEEE 3 BILEE & LEOSEREREIR B 212, BEROFBIEEFCH b, #if
DERREEEDIEZITET Uiz, Y VBOBEIV DAL, Hiffik, FHP L $5920%
WY Uic, 65 ) OFBEFREICRRD b0T | FRKERIOPET UL, cnb0cibb
TEME 3R 7 ) KOV E A, U VBICRPZ L, BRCZ LV E VAL S,

TEfSS 4 BREERICOVTREIBER UL, J U EBE 1 AEE OBIEIC MmN B b, e

ai%’}ZO%{E‘FbLD MEH ) OEEBRIHELH bbb, ERKIELEOMICETET Lz, L
e o THABEEEREZ LW VWAL I,

SEEHIERB T ETH 100, ZERE EHEAICL >~ TERBMMET Ui, EROBEIR b
kxS, Y OEBHBRLILTD 2T,

AR H(14) u%ﬁ,@@mmig@m\ Y > TR OVT, BBCER Y ASAL Ky ORE
CHTAZEROIE YA IR, ERELETRY VEEE ) OEABENES MY, TEBLT
Y VEEIRZ UL, 8V IERT ARG 2B TR biah ofc s, JERREE & ORRIZ D
Tﬁ%bt“Cwﬁﬁm%%%ﬁU%%VT%%mm@ﬁb?@vtuiﬁ¢®%ﬁﬁﬁvﬁﬁm
TR LW THRI T HOPEBTH 505040 WORBETHRTREC, » U PEEZZ &1
EAioNB,

REALGID KK 3 B (EBEIAEL) TREMHRALT) »RERCN T 3 RE 2 & 1.
TN EE, BAROEE R Y vEBEIIURRD 2.5 % HAEOHAICH LTL ARG L, ThllE
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VDG MERDERM AL L, BAN Y vB—TK L v BEAKIEICT L =0
LIBTEL, TR EDERIT E THATID | BEBR~OEMII6H ATRRED LN VLI T
Hho VBTN =0 AL VEBOBAK TIL 7 v =0 ABOBIEA LT, SRR
U BEREOHEMIESONE LI Ths, BETECl s vBie 73 =9 aBE. #Ei
LU, BT V2 =29 sBAOEIHECLELNG, 9, 23) . & ORRTE Y > A 167
A b4 25 UpFEREL TV VOT, BEIN Y BEROARHMIT L =7 LEBETH L, Y
ORETIEREY v BPOERINAT VI =5 A8, Bin{hsWe UTHA SR U o
FE=v AdpREBCLI » T REFHINZ LD A BR S,

T ) Bl L O3 ) OafEiR oW T

BHESRECR T, BHORAEYERRC-ALVTEHP L OBEL A AEHBE LRIz E »
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FZEUETR YV BORE., 2V UREOHEE A HEIC, £EPs 2BEA: Truog i
TTERT L. 3B 4 B, PEN TERE R, 32.6.trace, 9.2.47.3ppmT & b Bray®
HETIE38L.1, 35,0, 28.9, 4.0ppmTHh =z, T—0F v EEvH VY BOBREIET AR
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Studies on the Soil Fertility of Apple Orchard.

IV. Response of young apple trees growing on volcanic ashes and
tuff soil to the non application of potassium and phosphorus,
and absorption of phosphorus from various phosphate by
apple seedlings grown in volcanic ashes.

Toshihiko Yamazaki, Tanetsugu Niizuma and Tatsuo Taguchi
Summary

1. During 2 years, the influence of non supply of potassium and phosphorus
on growth of 3-years old Golden Delicious was not observed in soil of Hanawa
st layer (humus-rich volcanic ashes), although leaf potassium and phosphorus
was decreased by non supply of these elements. In Hanawa 3rd layer
(humus-rich volcanic ashes) and 4th layer (brown volcanic ashes) , the
shoots growth of non phosphorus plot was decreased in comparison with
complete plot, but not in nmon potassium plot, although the leaf phosphorus
and potassium was decreased by their non supply. In Hiraka virgin soil (Tuff
from tertiary period) , the shoots growth was limited by non supply of
phosphorus, and less extent by non potassium,

From these results, the considerable amount of phosphorus and potassium
were accumulated in upper layer of apple orchard, and it seems that this
accumulation give one of the reasons for a absence of the response fto
phosphorus or potassium fertilizer,

9 The calcium phosphate (mono and tri basic) and the aluminium phosphate
were utilized readily, and their rate of absorption was about 1l per cent,
although only 2.6 per cent from iron phosphate was absorbed by Golden
Delicious seedlings.

The most of the applied calcium phosphate was transfomed into aluminium
form, and partly into iron phosphate. In applying aluminium phosphate,
aluminium, iron and readily unavailable forms were increased during four
months, Although the increase of aluminium phosphate was not found in a
plot of iron phosphate, iron and readily unavailable forms was more extracted,

3 .The soil phosphorus measured by Truog and modefied Bray's method was
found to vary widely with soil type, although the correlation between soil
phosphorus and leaf phosphorus was found within individual soil. On the
other hand, the less variation of exchangeable potassium between soil type
was observed, and the leaf potassium correlated with the soil potassium,




