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Table 1. Method of treatment.

April, 1966,

Treatment added per pot

Nov., 1966, added per pot

Control 802, MnSO4-4H20 -

Fused magnesium phosphate (FMP) ” 250g, fused magnesium phosphate
Dolomite ” 250g, dolomite

FMP + Dolomite ” 250g, dolomite and FMP

Injury of Mn excess (IBN) by addition of MnSOy in Daigo soil more severe than Hiraka
soil. Prior to addition of dolomite or FMP, removed severely affected trees, and
provided similarly affected trees to each treatment.

B2l MuBRAE U & OB 2/ T, Hiie - OEFBE 28U, &K ORI OmR
BER 25219674 4 QcBOEA DY 7, VIME 3 FEO S b 1 B2 IEEET. fthd 2 ##1x Mn |
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Table 2. Chemical property of soils in each treatment. (Sept. 1967)

Exchangeable cations Per cent
pH C.E.C. (me/100g) of
Treatment e base
H»0 KCI  (me/100g) Ca Mg K saturstion
(%)
Hiraka soil
Control 4.40 3.41 51.6 12. 61 9.31 0.78 44.0
FMP 4.65 3.59 49.5 17.00 12.59 0.96 61.7
Dolomite 5.40 4.38 52.3 20. 65 19.02 0.71 76.9
FMP +dolomite 4.88 3.99 49.5 20.57 17.05 0.97 78.0
Daigo soil
Control 4. 80 4.05 28. 4 9.79 1.45 0.65 41.9
FMP 5.50 4.35 31.2 12.98 3-41 0.72 54.8
Dolomite 5.75 4.70 28.8 15.18 3.23 0.90 67.1
FMP +dolomite 6.18 3.28 31.0 17.25 5.54 0.84 76.2
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B3k RMIMOEKE (9695 4 H)
Table 3. Chemical property of soils in each treatment. (April, 1969)

Per
Exchangeable : )
Humus pH C.E.C. cations Cg?t Tlpuog s
Treatment ———— g (me/1008) (me/100g) base (P20s)
[o) —
% H,O KC1 Ca Mg K s_atp ppm
ration
Hiraka soil
Control 1.02 4.59 3.30 184.7 49.2 5.51 8.30 1.46 31.0 79.8
FMP 1.14 4. 84 3. 30 95.8 51.8 11.53 18. 07 1.79 60.6 259.7
Dolomite 1.37 4.86 3.43 104.3 57.9 11.70 17.01 1.92 52.9 78.0
FMP +dolomite 1.24 4.73 3. 67 47.7 54.2 17.98 20.98 2.02 75.6 290.3
Daigo soil
Control 6.73 4.65 3.80 16. 8 27.3 2.58 0.78 0.99 16.0 72.7
FMP 6.79 5.24 3.99 9.1 24.3 6. 49 2.41 1.30 41.9 154.5
Dolomite 6.94 5.23 4.05 6.2 28.4 7.47 2.00 1.90 40.1 86.3
EMP +dolomite 7.05 5.58 4.33 2.0 24.1 11.08 3.38 1.62 66.7 247.5

HFAEL TS pH (He0) B3EE 59, BHLAKOEINT X TR R XLENL BTz 1967 F
SHDOMT . MERD 44056 5.4 FTHEE >RIEUTH 272, PHIcHT 2L 5 h A0SR
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B TRE LI AR ORI X > T pH
(H20) &, 19674 9 HOW5E Tl stigxX
D4.855. 75 THE H., BRI %M
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L . 54 R x\(\ e Q.-" s
GIMIEOHRTR L E<. 196744 9 Hicix B
T 44
. S
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2
ALET 3 FER D 19704F 4 Hic 361 % &K O T
o Tl N 7 1 3 1 1 3 1 1 1 3 A
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Fig. 1. The effect of treatments o
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Fig. 2. The effect of treatments on manganese
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O DAL EEAKOTRINC L > Tl UAHIR UTze AKIEHE Mn 3 0030 & 4 2B hdiiie A ¢ 7
by MIBOFE IS » T <, 0.01 N NH4Cl — Mn I ICITO IR A b, WA 4
L9 AL HLAROFE ML > TRD Ui,
2, EHLHEERCREFTVIEQRE

L *FH

HARTHLND L 51w, 14y A FHEICRIE TN ME

s e [ L - ) Table 4. The effect of treatments on

1 DQ%T%EL‘&&{;AT@%T@MIE shoots growth.
FICZEEREY 51T, BEHEONR

Length of shoots (cm per tree)

s N s Treatment
XDLEBDP > 95 27 Sl DAL 1967 1968 1969

IHEEED NI o1, Hiraka soil
Control 1427 3488 4875
(@ MRSk FMP 1567 3284 3675
: Dolomite 1282 3301 5211
Mn @ﬁiﬁﬂﬁ’éiﬁiﬁﬁﬁm*ﬂﬁﬁl{k FMP+dolomite 1568 3472 5007

22 .

Daigo soil
E VAR ORENE L > TH b D Control 1226 2053 3820
FMP 1496 3294 5519
N3 W3 IEHOEBOENIZ Dolomite 1457 3991 6483
° F Sl FMP +dolomite 1450 3924 5750

BRI 1350emi BE L 125, L 5 b
ADINT & > T, ELHAKRD _
I & > THie, B & > TRFICRD Utzo BB SR FEERE L b Drs b o2 p3, &
D DAL S THI L, WEAK I L > TEUTFIcsik Lz (85%) ,

L.S.D NS NS NS

B5H HMEOHBEIRIC L > THZE L BTG E (3EBo4as)

Table 5. Length of shoots died by internal bark necrosis (Oct., 1969)

Died shoots during three years from 1967 to 1989

Treatment (cm per three pots)
Hiraka soil Daigo soil

Control 1350 473
FMP 472 249
Dolomite 266 72
FMP+ Dolomite 153 63

0.05 147.1
L.S.D. 0.01 201.2
Significance between both s0ils iovervvevenenee P<0. 05

196614 Aip 6 MAE TRAK E 5 Mn 120 % A T WEAIORED %1578 5780 T Mn R
BRFLESWIN, 2 OB A OMBIERRBRMHEDO T EIMC O Eds 5720 U L2 DBSEH %
INATTA b DIERIEBERIBED T3 3t i i < L IR ORBFHTE O T 13 BRI O 25 ~ 30 12 % L
T\ﬁﬁﬁﬁmw~45T%vt(%3@)0ikl%ﬂ@&ﬁ$ﬁ®ﬁE\ﬁém&ﬁM%05
> ST ORERSTR IS 6 iR Lo ‘
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e FMAORTERYMEERP O Ed 2R (1969FE1H)
Table 4. The index of internal bark necrosis of the most affected
tree within treatment.

Soil Treatment Indication Index
Control Ict++ 20444+ 3CHFFE ACH 44+ 4+ BCH4 44+ 63

Hiraka TFMP 1h+ 2b++  3b++++ 4bt++++ SeFH++ 34
Dolomite 1b+ 2bt++  gc++++ gett+H+ Fet bt 42
FMP +dolomite 1b+ 2at+  gct+ 4ct++ 5h+++ 25
Control ib+ 2b++  gb+++  4b++++ sttt 28

Daigo FMP 0 0 3at++ 4gat+++ sat++ 10
Dolomite lat 2at++ 3at+ 4a+t s5a+ 7
FMP +dolomite 0 0 3at+ 4a+++ S5a+++ 8

MURZIE TR Bt 3 9 LA D B RIS B
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Fig. 3. The effect of treatments on degree

&5 b Ao pH BIERRTE L AIK of internal bark necroeis.
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RIS TIIIEKOK S8 YH 8 <. PIAXK TR L 21z, cndFEFMg el 28 EE
AHNbe FEKTREWO 2 FHIRMAKTIELS . COEREETD > h L OBIFIC I
B L Nsh of BE4 K)o

() Ca

FHED B Ca 12 SEEHED A TREIBEL b 815 h I Eid » 1z, HrhCala RIg O 5 i B e
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5N 50D, VEKETHIAXOCaZR®&IR LEH, 2WTHLIAK, &5 VADIRTD »7,
BREIFET L A SELTH »10h, MEKOBEREMNK &> >z (354 K. Ca) o

(5) Mg

BRI OYER Mg 33F UL D o1, BB Mg 3 ZEHKOKNE LG I T Ed »
ROT, ¢ D Mg OB Mg OFicEI LD EEZEZ LN, 2ORY Ca TNz X
5 RN FEREDE e EE D 1D TH A H, WS § PFAXOHER Mg »3& UL &< WX
TEP 272, &9 WAREE AKX 20T, EEHTRELAKE Y L5 HARDEDE
<. BRI TTIRE LAKKOGAR S @ o (B4, Mg) .

6) Mn

TErp Mn 2 BREISE & D SEEEM OB BE2 o1, MiIE e L WX O Mn i d &< SEER TR
1070 ppm 22 5 810 ppm. [EEIHETIZ 970 ppm M5 490 ppm ThH -tz SFEHETIE LI DAL
HAKOGRIERICELS . HEARKXOERMn 3 L9 VAR L b b, ER3FETD -
7o MBI TIZIMIDEII X 5 1 BE T, PBIX T 210 ppm 225 310 ppm THBX D FLIFT
H oty BEAKE LD HARO Mo BBz 215 ORETdH ~ioh, BPOER R TE AKX
0k b ARDEHED Mn 2 {2 »72 (384 €. Mn) ,

) Fe

#irh Fe 2RI HBOMcE3 R 61, Mt d HLHRX T JAEL . SEEHO
19 WARTOR RAREDN 572, 2OMOMIMEERZED b high >12 (4K, Fe) .

4. FEE LUBIROEEES CRETLEORE

(1) Fmmso s & ' _ : A

SR S 100n % 196717 8 i s, i & AETHL % FIRHCITE L 12 30BHE DU T D47 AR
BT RICRUIL, NERBEOHE LT, ML D LEHKTE? >7on Ca i3 g -7
MBORBCONTHLZ E, NIEERTRELTIKOMAIC L > TP S KT T2 HA»A LN
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7R FRAMBOMBRSEE Qw7éts A)

Table 7. Mineral composition in shoot tips of each treatment. (Aug.,1967)

Macro—element (% of dry matter) Micro—element

Soil Treatment (ppm)
N P K Ca Mg Mn Fe
Control 1.25 0.132 0.58 0. 54 0. 343 590 191
Hiraka FMP . 1.12 0. 140 0. 69 0.75 0.343 477 279
€ Dolomite 0.98 0.118 0. 59 0.62 0.320 449 198
FMP +dolomite 0.92 0.110 0.64 0.72 0.320 409 262
Control 0.97 0.107 0.61 1.13 0.198 51 338
Daigo FMP . 0.91 0.114 0.63 1.22 0.303 245 572
Dolomite 0. 84 0.105 0. 46 1.38 0. 261 153 287
FMP +dolomite 0.96 0.114 0.45 1.17 0.372 95 193

i@@@Mgﬁ¢K#atﬁW%Tﬁ\;5bhaﬁiﬁm@ﬁmmioTMgﬁ%m%kbﬁﬁ‘
Tt Mg B EENCHEE UTEEH TR, X9 D AL ELAKORIMNC & 55k Mg © &I
H LN D1,

Mn ZBETVEHLTIE L 5 D AR L > TH20%, HHAKICE >TRI5%. Pifick T
KIBOZ%IKTF Utce — 5, MERIRE T, & b AOMAC L »TH52%. L FR Ik >T70%, Pf
e & > THIRX O 511 ppm 535 95 ppm iz (KT LIS HI281% 103 U T2,

eid L ) HADRIMC L »THF ML, LEHKTIR46%. BB TIRO%EE ~12, Th
N UTHELAKORMKX TR, BREEOSS I L UAKRT T 2 BI04 5 h i,

@) BB O AR

19704F 4 HICERI U 2B ECrb O A RS2 8 IR U Tte NABRREBEIE oA & [

ek WREBHOMBRAEE (19706 4 7D

Table 8. Mineral composition in shoot barks of each treatment. (April, 1970)

Macro—element (% of dry matter) Micro—element

Soil Treatment (ppm)
N P K Ca Mg Mn Fe
Control 1.45 0.158 1.08 0.80 0.320 475 485
Hiraka FMP . 1.43 0.174 1.23 0-91 0.383 293 391
Dolomite 1.34 0.191 1.07 0.90 0.324 325 324
FMP+dolomite 1.32 0.160 1.13 0.91 0. 340 285 224
Control 1.26 0. 145 1.22 1.19 0.2 324 291
Daigo FMP . 1.25 0.134 1.08 1. 36 0.277 168 320
¢ Dolomite 1.24 0.152 1.04 1. 46 0.241 196 260
FMP +dolomite 1.25 0. 145 1.04 1.50 0.287 146 288
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Table 9. Mineral composition in feeder roots of each treatment. (April. 1970)

Macro—element (% of dry matter) Micro—element

Soil Treatment (ppm)
N P K Ca Mg Mn Fe
Control 1.13 0. 149 1.24 0.29 0.131 245 660
Hiraka FMP . 0.85 0.101 0.83 0.46 0.150 310 1064
© Dolomite 1.26 0.147 0.93 0.58 0.156 104 924
FMP +dolomite 0.78 0.105 1.03 0.32 0.143 239 648
Control 0.90 0.120 0.69 0.42 0.204 199 659
Daigo FMP . 0.76 0.093 0.75 0.45 0.159 300 887
E Dolomite 0.77 0.102 0.77 0.57 0.178 407 906
FMP +dolomite 0.77 0.115 0.91 0.56 0.176 707 1029
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Fig. 5. The correlation between internal bark necrosis and
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Studies on the Soil Fertility of Apple Orchard.

VII. The effect of fused magnesium phosphate and dolomite on the
injury of manganese excess, and its difference between soils of
Hiraka and Daigo series.

Toshihiko Yamazaki, Tanetsugu Niizuma and Tatsuo Taguchi
Summary

For study the effect of fused magnesium phosphate and delomite on injury of excess
manganese absorption, 2-years old Starking Delicious apple trees were planted in 200 7
concrete pots with Hiraka ( Tuff from the tertiary period) and Daigo ( humus-rich
volcanic ashes ) soils in which manganese sulfate had added in last year. Results as
follows :

1. Marked healing effect of fused magnesium phosphate and dolomite on injury of
manganese excess was obtained similarly in Daigo soil, but in Hiraka soil, the effect of
dolomite was lower than fused magnesium phosphate.

2. Neither concentration of readily reduceable manganese was affected by both treatme-
nts, nor correlated with internal bark necrosis (excess manganese absorption) . Level
of water soluble manganese was lower in treated pot than control, and closely correlated
with internal bark necrosis in 1967, although its concentration became very low in all
pot in 1969. As compared with these methods, the concentration of manganese extracted
by 0.01 N NH4Cl containing 0.2 per cent hydroquinone solution closely correlated with
degree of internal bark neccosis through 1967 to 1949, and it seemed available for soil
diagnosis related to manganese excess.

3. The positive correlation was observed between degree of internal bark necrosis and
manganese content in leaves or shoots, moreover higher relationship was obtained with
Mn/Ca ratio in these tissues. On other hand, negative correlation was showed between
manganese content in feeder roots and degree of internal bark necrosis. Iron content in
feeder roots was parallel with manganese, and increased by application of fused magnes-
ium phosphate.



