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T, T F B, BH, ZOJIHE RDFOWKTD 21, AHOTHOBMF M T
ATz (20.21) I ND pH (HeO) 5. 0—5. 5 FIR OB LT, Z0/IFICY BiEFicE
ATORD, OV h b R E OB IX20%¥ % TZ Ld 21,

2, 1E. EoNARBORE

Ty Y VORI EE7 A TE»S 8 AEARTEN, T~ F BT A SR 3 %
HE OISR O ISR BT 2 5 25— 30em D LHE R HRER Uiz, BB FHARYTO F B 5 25— 30en DB
sotEERE b, BHO3 E2HERNREIGEAT, HEGREEK2mOR 28U T LI
DY VEBORIEY v AL X HIT0. 5mmDE 2B LI,

DRy FVEEBE7 A2 5 8 B LANICHBHRRN S & D, BEER 65°C THZE L. M.
IR 220 THFE U2, BISE UT, 1968IEQ T~V 7 Vi3 3G O A % B Utc, B o K
INEE S ORE DWW TITE 21,

3. A

B3 ¢ #» Y13 Schollenberger OFEE 7 > = =7Hic E » TE#M» ) 23R (LI exch. K
EAEEE) . A VBB 1R (20) OFIE TR o7 (B, HNOs —K L 4EE8) o Y
“E8IZ 0.002N DOWiER Iz & > THHIH T2 Truog #H:& (B, Truog’s P & 4Mg) . Bray o)k
N BMEAT 0.2N HCl & 02N NH4F oEWE T2 5% (220 (L%, m. Bra-
y's P LA 2RI,

# Y% flame photometer ik h. Y L3 Truog’s P i3 2V 77 L HHE—HHEBRIcL b,
m. Bray's P 3HEERIck > THIE LT (9) .

BRI ORI (R P
NIVl b, K@

70

— 60F [ Hiraka series (Tuff from the tertiary

% . ‘ﬁ,e;,',ﬁ?za series (Humus—rich flame photometer iz k 217,
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Fig. 1. The relation of Truog’s and modified Bray’s 1965 E QRN R 2 & b |
phosphorus in Hiraka and Hanawa soils. Truog’sP & m. Bray’s P
(1965)
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. 2. The relation of Truog’s and mo-

dified Bray’s phosphorus in Hiraka
and Kitano soils. (1968)
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6. EHKERHTKOBERE

AKBHEIT & 2 KRBICBT 5 BT, #5100 BRHMKMEN ) v o 0 KEIIREE % 1
CRIRT % L MEUT 020 COPETIR N OK & FHARK I OB 258 Lr, K
t%H$Ka@%%@wwE@%%wE&ét\ﬁ@%‘%ﬁ%\%®m%\m%w%w5m%%
ﬁd%ﬂ&fbaw\mm‘&H‘Q%Thfﬂ%]%vNWTﬁﬁﬁ@b\ﬁﬁfﬂOJMmgp
IEDHBAE R M8 B iz,

I £EPFOKEEHK EORER

(1) Exch. K & 0%

1965 FOENED exch. K SR IZIEHH T, 0.49—1.41 me ORFET. SEHIE 0.91 me, £
W%T@Oﬂ%ﬂﬁeme®ﬁmT$E@OJ6meT%Oﬁo%WK@E&@W%&%@&OK
SR LN 210 (B1HK) o E72 196 FEOTERIED exch. K 12 0.20—1.01 me OIEFET

B BIMMK E EXOEBK & OBIG
Table 1. The correlation between exchangeable potassium and
leaf potassium of Rall’s apple trees.

1965 1966
Correlation Hanawa Shibanai Hanawa Shibanai
soil soil soil soil
Leaf K and Exch. K 0.17 0.13 0.28 —0.39%*
Leaf K and Potassium
supplying
power —0.08 0.18 - -

S 0.47 me, SEEEHEORPNIL 0.16—1.71 me. F#2 0.52 me Td b, exch. K
HK & OBIRRIL 2 by TIEL | EEH T2t LARADBENED b iz,
TV T D 9BEDFERIIEE 2 1R Uiz, SEREED exch. K 13 0. 14—2. 14 me DEERYS

2R BEBMK -1 7L 0BhR., BHEK & DB (1968)
Table 2. The correlation between exchangeable potassium, and leaf and juice

potassium of Golden Delicious apple trees. (1968)

Soil series

Correlation ) Total
Hiraka Kitano Kamanogawa Alluvial

Leaf K and Exch. K 0-19 0-19 0.50%% 0.03 0. 29%%
Leaf K and Potassium

supplying .

power 0. 09 0.07 0.50%* 0-10 0. 29%%
Juice K and Exch- K 0.24 0.31% 0.14 0.39 0.01
Juice K and Potassium

supplying

power ~0.03 0.12 0.18 0. 54 0.06

Nos. of estimated orchards 83 45 26 13 167
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¥ =0.50%" A BN, EEt 0.52me Th b, BEHKE 1.05—2.10% T

AZ: ’ SR 1.61% Td 1. HERENE 019 THliE ORICILE
P P 212 BIRASEEY b Naps ~Tc, JLBfHED exch. K i3 0.2
%”’ » . < . — 2.41 me OFEFN TYIMEIL 0.67 me, HR K ORI
.?ifZ{:’ ) ‘." L U%0 b 2.03%, SEHE 1.66% Td 2iz. MHE OB
S B ST L < (15 DBIR b B b s =72, %0

- 4 #O exch. K @fofis b <. ¥ 1.13me, FHK

Exch. K (me/ 100g)

& OMHBIIEE 0.50 L2 o1 BESH) » U LOBHEZS
Fig. 5. The correlation between o ‘
exchangeable potassium W2k To exch. K &#ERKOHEBREEL 0.29 T, &
and potassium content - - e
in leaves of Golden % FRIE OBBER AT b iz (B 6 X) o
Delicious — apple  trees  gipj e K itfif i3 [EY6 70 & Tl 1000 ppm LLEZE T

grown on Kamanogawa

soil. (1968) HZONMBTHAH (10) . T—NFVTELNL DKL,
5 oM 2 EBIER & —13 5 B T SEH LR 1 987 & 21,

Sy ohR ol O PP 1920 PPm ORBCRIRELE 987 phm TS

(1968) exch. K & o #BEER KIS TOH 0.3 THD
BEOBERIED N
1z hi, exch.K & #rh
K & OO HEERuC

R I8k 212,

s.al r 10,29 %X

19694FD T~V 7 v

DEEEE A 3 E IR L

P A 120 1968 ED 53 I H3
e ' B TH S1OIHL
b, . T, 1969 HERE 5
Lo - ‘ H IO CHEMK I EE
02 04 0.6 08 10 20 zapk D RO

Exch. X (me / 100g) —2.63%. L1 [E &

Fig. 6. The correlation between exchangeable potassium and 1.91% Tdh 212, EE

potassium concentration in leaves of Golden Delicious
apple trees. (1968)
6 [ AERORIMEK &~ 7 OIGEK & OB f (1968) me 725 2.85 me I T

Oz b 12D SEEE
0.78 me THEPH K & OHBIEEIL 0.24 TS %L AV THEHEMED b N1z, JLlEED exch. K
DEFH 0.21—2.85 me T3 0.95 me \ HERK & DRIREGE 210 <Y b Ns > 210, D

o exch, Kid 0.22
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B TEAROBRMRK L -4 70 OEERK & OBIE (1969)
Table 3. The correlation between exchangeable potassium and leaf potassium

of Golden Delicious apple trees. (1969)

Soil series

Total
Hiraka Kitano Kamanogawa Alluvial
Leaf K and Exch. K 0.24% -0.09 0.39 0.09 0.16
Leaf K and Potassium
supplying
power 0.25%  —0.13 0. 41%* 0. 28 0. 141
Nos. of estimated orchards 73 41 25 1 150

JIEED413 1.22 me &F <, BERKE OHBIERIZ 0.39 T10% L AV TUNEEMIRED b
Mg 2 MBEATEL AT <. exch. K & HERKE ORI s OGS RT3 C & 15T
S 210, BHER A IZEAD LTI EEBIERIZ 0. 158 T19694E & b (£ 272,

RITAR DK @ RI4E & AR ITE UBAfR 247205, exch. K & OHBHERERKO 20 ) hiE
» 27,

(2 HNOs—K & D%

1969E 0 HNO3—K OWgasis S, 6. 20T+ N2 N 1.24 me, 1.58 me, 2.21
m2 TREKDOEEE 1.53 me Tdh 2l TNk exch. K OFHTH2 0.68 me D §2.4 [T
b Ol ETN969FEDEEE 1.34 me T exch. K O 1.45 [ Td o1z, B K & OFEIEK
REEE ERKOZNEEI YL TH > (2.3%) .

(3) K, K/Ca+Me [k OBI%

KT OS5 2.7 % THARK & OB exch. K @ozhk hiE» o7 (4%E)

B4R THPOREIE. 174 e a—1 70 OERK & OBFK (1968)

Table 4. The correlation between per cent saturation of potassium and cation

ratio, and leaf potassium of Golden Delicious apple trees. (1968)

Soil series

Total
Hiraka Kitano Kamanogawa Alluvial

Leaf K and Per cent

saturation of

potassium 0.18 0.07 0.45% —0.26 0.13

Exchangeable o - sk . ke
Leaf K and K/Ca+Mg ratio 0.12 0.02 0.63 0.21 0.31
Juice K and Per cent

saturation

of potassium 0.06  —0.20 C.04 0.05 —o-m

Exchangeable
Juice K and K/Ca+Mg ratio —0.31%% 9.19 0.20 —0.31 —0.13%

exch. CalMgDHRICHT 2 KOLFR 2 LBEOVLYT0% ThH 270, ¢ OHLFTEHFEHK & O
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wal BIfEEUL exch. K O#A X DL JAE L, EricE ol
2.2} ’ ’ TR0 63 THEZBEMSEY 6Nl (BB7H) « UL
oL o +HTORBITIL & UAA T, £MIICH T exch.
L8 ¢ -
% e " ;e o KicHM U THERK &SRS BRIC D 5 3B b N
. 14p d r 10.63%MK P10
o ' FHH K EKBEME. 50 K/Cat+Mg fhe O
i m W DERIE ¥ DY T T >tz RIHKMIERK & Bbes
Exch.K /Ca+MgX100
Fig. 7. The correlation between B2 H2 C &t Bdbe T, COMREPSEHTD
exchangeable K/Ca-+Mg ot
ratio and leaf potassium -°
of Golden Delicious apple 2. +EFOEDEY VEELERPOBIE
trees grown on Kamano-
gawa soil. (1968) () Truog’s P & OBAfR
B7E EONEE B 5 RE K & EDLE OTruog’s P & #irk P & O HBIERUL XD T

K/ Ca+MgDBFE (1968)
L A5 OBBRERWITRZT, o (BE5%) .

sk FYRY L BLENOERP & OME
Table 5. The correlation between available phosphate and Leaf

potassium of Rall’s apple trees.

1965 1966
Hanawa Shibanai Hanawa Hiraka
501l soil soil soil
Leaf P and Truog’s P 0.01 —0.32 —0.09 —0.12
Leaf P and m. Bray’s P 0.07 —0.08 0.07 0.21

1968 D o~V 7 vE (D Truog's P 3SERESE TIE trace 75 341.8 ppm ¥ TOEEMBH D
SEt513 26.5PpPMT B 217, F T2 1969413 trace 5 303 ppm ¥ TOLEEN & b SEigi 92 ppm

T\ 1968 L DD 21, DITEEHEIRIE YH—Td »120 T, L 3BREEZL LN D,

THEHNOE R ONTH S &, JLEHED Truog’s P @ 1968 FO#iIix trace - 302. 6 ppm.,
B3 44. 6 ppm TdH D 1969FIIERDOM DS 9—664 ppm, L 102 ppm Tdh 72, HEHP & O
Bx &z g »12< B b ek o72h5 (85 6 ), 19694F it Truog’s P 44 2ic >N THd P
PEE A EHABDTICED NI,

ZDJD19684ED Truog's P i3 5.9 ppm /5 362 ppm ¥ TOEENBEY & MW EH L 101 ppm
THOBF L D E L, 19694Fi1T1d 30—432 ppm DOZEF M TEE L 166 Ppm TH -7, WiHEE § Hirh
PLOBRIEE > EDLNEh 212 (GE6FE),

CNb 4O RS 122 EkO L TO Truog's P L3 P & OB & (1219684 12138 Y
LIS ofz S (B 6 #) | 19694F10130. 38 DIE DIHBIER1E 5 Nz (48 8 [Do
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ek HWMBYLEET -V F L OEHP & OEIK
Table 6. The correlation between avilable phosphate and leaf phosphorus of
Golden Delicious apple trees.

. Soil series
Correlation Total

Hiraka Kitano Kamanogawa Alluvial

1968 Leaf P and Truog’s P —0.07 0.03 0.02 0.39 0.02
Leaf .P and m:Bray’s P 0.07 0.04 0.01 0.48 0.03
1969 Leaf P and Truog’s P 0.10 0.24 0.05 0.52 0.38%*
Leaf P and m+Bray’s P 0.06 0.16 0.19 0.62% 0.18%
* ’
. (2) m. Bray's P &
0.26F . N
000\,05*)( o DYEREA

1968 DFE, AL,
Z0)IHED m. Bray's
P OB #nE N 96,
192, 387 ppmTdH -7,
F 121969 E DS (it 7
e 189, 241, 376 pp
mTdh >, ERPEOD
100 200 '360‘ 700 50 600 TEBIZ 1969 FE DhF & |

Truog’s P (P,0sppm) . : FEEROTE O
Fig. 8. The correlation between Truog’s phosphorus and leaf BHSTED BNz 1 AT
TR 26 -

phosphorus of Golden Delicious apple trees. (1969)
He Z—A5UEO Truog’s P & leaf P & OBEE (1969) STz BfRERVIZTC

EWTEISD T2,
(3 P2OsRIEHE OB
Po2Os BB T 2B ZMR PeOs DM EMIc & 2 PORIR & #HEBRicd 5 EE s
TWA DT, 1968FED T -V F VDN TL DR EREG Uize ZOE. #EhPE Truog's P /
P2 Os W RS & ORFBIFEEIL0. 01T, BHe L VEEEITIZ 2 B 75 o7z,

V. & %=

1. EAHEEOBREICOWT

By v o BTH ) ORAHRS A LN OEBRE UT, 3 (22) TRIBHAL: 2 ) OBH
RABEESTEL DM UTO B D THA D EEE U, COBET, BRiconTi
exch. K &3 K& ORICHBI (R 6 Nsd 2003, =~ 7 v THIE S 3 b3 h T
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» o PEEZAEBERE LN, COBEBO—DE LT, BXEOH VIEHRONE 102 D
120 25kgHIR TH 2T DI LT T~V F VT 198D HH 9 kg, 19694 10id 7. 6k T D
5720 & D3 1969EDNEEH., BONHE TN b POBERPBALNIHMHDO—DTHEEHEAL LN
%6

2O 3017 B HBEEA R ED 512 C & RN D 5. ZOJIIFKD exch, K OFHfEI
1.13 me TEEEHE. JEEREO £ nE 1 0,45, 0.63 me ORI 2 fFiTiEh »7295, exch.Ca, exch.
Mg iDL hE <. exch. Ca [3FEEHED 3.98 me, JLEFHED 4.60 me iIZxF LT 9.25 me T
& o1z, Fiz exch. Mg b Z O TIRFE. LEHHOKIETH 21z COL I IKED]IHET
BEOTNO BT v b ED 2 wic, K /CatMg fid b1 & 2233 6 Ned 2105,
otHL YKoWied LT Ca & Mg OF L bk 22 & b EA bM, 2N BT
B R RIF LIz LNEW,

HNOg—K iz HBEOKHBBEERHHDTE SNTHH (8) . exch. K XD fEPO KB
BEESENEREIN TV (13) « CORBROMERN A T exch. K & OBREIER 1
e, WrhK e OGRS exch, KOZNERAU T 27,

B I T Y v T OFEEN AlPOy ., JEIEH CaHy (PO4)e MHEfLIZY vER7 VR =
Yoak XBWINRA LIz &b, CORBMTY Bray's 1A gi%% A7z m. Bray's P iwd 2 {#
& Truog’s P % Hiit U7z, Truog's P & HER P& OBRIIENE 1968ED T~V 7V TIZE »
72 B B NIs b 212 H 1969 D T — v 7 VRO THIT 0.38 O HIRINE WHEBIER 2B
BNTe LU Z2NENo kT B 2 R3Bw b gy o7, 12 m. Bray's P &I
AP ORI Truog's P OBE L Did s itdh 21z,

BT, R P& LR P e OMOBRSH 5 LT L, ZNRA-BHAIKENTTD
55&%%bﬁoT@bE@@EKMRi@TMme%P’%m.&ws?gﬁmtw?éo
Fo C OMBO R TR LHNOEBENO Y, 2KOLHEOENE b & UAIED 1z, L
PEIERP & OBIGEHIE 2 X DRSS NIIER ) v T TIRIE EAE <. Wehnut (19) (X 34EHT
oy TEPHE LT, #hK e exch. K & Otz b3 oo B4 RED 6 nid, L
IR P LIERP L ORIt S OBRERHTCERTEREDP 212E LTS,

2. YYaBOKEPOIEKEILOWT

C ORET exch. K & #HRK & OFBEFEDED > 0, LEMOKMPEETH 21iidic
bEnEEABNS, Titus (7) 1Y > TOIERMAOIREBT, exch. K XHEHKOMHBIEE
(20.295 5 0.55Td 212 LT3 A5, COBAD exch. Kit 0.07 me 225 0. 15 me TIFHIC
ﬁ<\%$K%¥ﬁbTL%%&ﬁ#?toUVﬁ@KTi@%]ﬁ%HTK@&&%E?%&&
LNTVA D (3.4.5.7.10.11.22) . C ORBOMERK (Z 1968EDLEY T 1. 64%., 19694 O %
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SO PRAHET 1.91 % EHEL . 1.0% LUFOBIE 1968 #4921 FTD 5 NI 123 T o1re % 1
exch. K 1968443 0.68 me. 19694Fid 0.93 me & B o717,

HEABE ORI E KRZHED b B E =72< ads o1ohs b, HHIFRO KIS OBE % W1+
CASFERPEIELIEH LT CENTES, Uiy > TARBICH N Y o SELH T, 5
DL >TKOREZZW T2 C ERATETHA 50 11RO exch. K2 K offi %
WiLTH. SEERITDT 212 0.05 me B LA LN C e 2EZAHDES E (12) . AHBD
U VIR TREEMEBKOMAZTEDE TOKORSBELBZNE BN 3 ThA 5, 5.
KORZid exch, K 3o b BENTOTIRET S EHHEDT (18) « REDBEHIL +1
DL VESRECE 2 HBERTHA 5,

CORBROER PIZ1968ED T~V 72 T 0.214 %, 1969413 0,175 % Tdh -7z PRI %0 &
BIERPERICOVTOPER DT ND, KEZ0.10—012%E A3 ERTEEH (15) o
U UPRZHIFENULEOEZRTCE L H5DT (1) « BEETARBELH5 5,

7 RBBERLEOVEHOFME T BAOT BT > ¢ v VERIEE % s 3 PRZ O
R UL EU I ODIRFER TH 20 35, C OB Y VIRIEEI OEflic & > T35 4

H7R EROY BREHOFENP & LEHOEHB Y LB (1918)
Table 7. The concentration of phosphorus in leaves of young Starking Delicious

apple trees indicated phosphorus deficiency, and the available phosphorus
in this virgin soil,

Available phosphorus

Concentration in leaves in soil
(P205) ppm
N P K Truog’s P m.Bray’s P
Fuji Normal | 2.98 0.151 2.17 Deficient trace )
Normal T 3.05 0.127 2.30 orchard a 7
- Dt‘:‘.felgslentl 3.41  0.099  3.23
Fuji Deficient Neighboring ., 365.0
ericien old orchard : '
trees [ 3.14 0.101 2.57

Starking  Deficient
Delicious trees 2.99 0.087 2.02

B LIZe COEPD, 23U, 22—+ 27 TH0. 10% U TFTHPREOBAE 5 ¢ & 2T X
%o

Lt D Truog’s P DN#51319684E 55 66 PPm. 19694F 1% 115 pPmTd 277, Aldrich (1) 24
% AL IZBBR T P RZ 0O Truog's P ORFIZ P & LT 9.1—38 ppmTh % & i, IEHET
(%18—407 ppm Tdh 2728 LT 50 C OMBOBMRE TR PREOBRA 2 ¢ & 3T a2
22T, BT ROMBRTIE Truog’s P ¢ trace, m. Bray’'s P T 4.7 ppm iz 5 T PR3 38
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AU, HEEORITIE Truog's P8 trace MEIZ 1968 412 20F. 19694F icid 2 &Y 5111z
. FNEOERPOLETZNEN0.223%, 0.200% & FH L P REZORFEL A SN 27,

CD& 5w LERDOEIE PeOs SE <, LD PERIcBIR S K R PHEVIR T, P
K2R s TEPAPORRPRIETA CEWRABETD b T (22) Tl L5 E
EINPOFAI»Z Y Tbh3 & 3B AN, HEMULPORAZT8H% T PR
PRETUENIDEEL NG,

Batjer (2) i3y v =& TELDNT, LHRO Y ViRE H ) OERPLHELT, LY TR
HIfc DI Ty vBE A VRIS TE VL, s BuAB I 0ERN, REOKFEN &2 12
B E L e LT d, DWEDY v IfHIE B T BEAWVIET ST 3 BENH 5 &30
Ao BEHMOP. KOS inBUR TR Py KOR 2 M3 5085 A 5. HERo Ca.
Mg WRZOBF D BB HZ I bbb bT, 2N 5O/ L OEEN bR T
BN EEHBELUT, DAEEO Y I OBBEEBRCE L TW E DRyl b0, P,
KOWiHE/RZDOHIMEAH A ThH SHiTh a0k 3 —4 Fic THIOHATHIEEL N D,
C OBEORZ OIS LRI L > TBIFT 2 C E DT TH A 5,

V. 5 3

COWFRETHEHOY v, #YEREERP. Kok RITHK & OBIR2H L i LT, )
YIROP. KIRERZIZRT 2 129 &0 TEBMICE RO B2 M2 12T 212 DT
Hbo ABIE1965, 1966F I EN TITRW, £NE N 38,46 EIT DV TIRE Uy 19685 L 19694
Wiz g~ F BB 2 NENT67, 150BHESL Uz,
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Studies on the Soil Fertility of Apple Orchard.

V. The relationship between the concentration of potassium and
phosphorus in soils, and their contents in leaves.

Toshihiko Yamazaki, Tanetsugu Niizuma and Tatsuo Taguchi
Summary

For determine the soil fertility of phosphorus and potassium, and for find the analytical
method useful for soil diagnosis of apple orchards, the relationship between the soil
phosphorus and potassium, and the these elements in leaves and fruit juice was studied
in Rall’s (1965-1966) and Golden Delicious (1968 -~ 1969) . Leaf, fruit and soil samples
were collected from 38 and 46 orchards of Rall’s and from 167 and 150 orchards of Golden
Delicious.

Potassium was analyzed for exchangeable and * potassium supplying power”, and
Truog’s and modified Bray’s (0.2N HCl + 0.2 N NH4F) methods were used for soil
phosphorus determination. Results as follows :

1. The correlation coefficient between exchangeable potassium and leaf potassium of
Golden Delicious was 0.29 in 1968 and 0.16 in 1969, and similar relationship was fouud
between potassium supplying power, per cent potassium saturatiou aud K/Ca+Mg ratio,
and leaf potassium. Potassium in fruit juice was not correlated with soil potassium. In
Rall’s variety, correlation of soil and leaf potassium was not found.

2. The significant correlation coefficient between Truog’s and leaf phosphorus was 0. 38
only in 1969, and lower correlation was obtained with modified Bray’s phosphorus. In
Rall’s variety, correlation between soil and leaf phosphorus was not found during two
years.

3. From these results, it seems that a reason for low correlation between leaf and soil
content of phosphorus or potassium is the sufficient amount of these elements reserved
in soil of apple orchards.

The discussion related to fertility of potassium and phosphorus indicate that the resp-
onse to no supply of potassium or phosphorus will be not observe for a few years ahead,
or unnecessary to supply these elements for a fairly long perod.



