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Table 1. Chemical properties of the soils used in the experiment.

H Exchange Exchangeable cations Available Absorption

2 acidity (me/100g) PO, coefficient
(H0) (KCh (v1) Ca Mg K (ppm) of Py0;
leig{ace soil 4.81 4.48 3.75 0.85 0.34 0.47 4.6 2,170
Eﬂxﬁ&mnam 4.97 1.25  1.02  0.46  0.52 1.2 1,890
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Table 2. Amounts of slag, dolomite and limestone applied per tree (I).

Treatment Slag (C(a;),) MgO) Dolomite ((gaso, MgO) Limesto(ng)(CaO)
Control — — —
Slag 60 (22, 3) — —
Ca0+-MgO — 18 (6, 3) 29 (16)
Ca0 — — - 0 (22

In addition to the above, N:4g, P:0;:2g and K,0:3g were applied to each tree.

JBE=3%, 18d7cvEE4g, VvEE2g, #U 3 gPolEHA LR, Byicierhs,
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Table 3. Soil pH in each treatment (I).

Treatment Black soil Yellowish brown soil
(H,0) (KCDH (H,0) (KCD
Control 4.6 4.4 5.0 4.7
Slag 5.7 5.1 6.4 5.8
CaO+MgO 6.3 5.7 7.1 6.6
Ca0 6.2 5.6 7.0 6.4
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Table 4. Tree growth of apples as E
ErsrRiBnThoLtd$<h, 20T

affected by applications of slag,

lime and magnesia (I). FBEXTHY, AK+E TR S IOHEKEK
reatmen;  Total shoot  Total CRAMEE LY BEOTND, 2EFE
length (cm) weight (g) 1%, B LR WwTd2E233<h, A
Black soil K+HELX, AKK, HBROECEED
Control 274(100) 355(100) TED, FHEHERELEST SHEHAE PR
Slag 386(141)  676(190) o TWB,
Ca0+MgO  324(118) 626(176)

HRELITEWCIE, 6 B TAE, AKX
+HE LR B X CAKE OFHE DL,
1T RT X5 7%, EWNSKFLTBEE

CaO 323(118) 561(158)

Yellowish brown soil

Control 231(100) 375(100)
o 289(125) 627(167) KB bh, LHTHRESELL, &7
Ca0+MgO 229( 99) 488(130) FRRZTREVWPE BT, &7
ca0 210( 92) 444(118) D 0.2 BRcERKZ 0.1 %A L TR
ALl 2 A, Sit-UHMEZEIBLIE
HRESPEEL:,

Tk, BELBIVERELLE DK, BLK
GBS THWR VAR 3 X OCAKKICS
WTiE, 7 BE>LELRSERIH b,

e HEbhbEED, BEERZ X 5E
213, BEELONBREEVWTE2LE3VEL
5L<, HEBELTREAETHSRTERTD
Be

(3) ETDAFTES IR

12R DfE LT BT 5, EE=OHMERHEEER,
TEHF L, H ik X O THAEARES L O
T—REZ, £5RCTTEHVTHS,

: ' " ETERELCIVTRE, BHBHEREERS LT
Fig. 1. Mild symptoms of boron defi- HEHRBE DI, BALKIEENTEDE

ciency in apple leaves.
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Yellowish brown ,soirl

Fig. 2. Growth appearance of apples in each treatment (photographed on Aug. 31).
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Table 5. Tree growth and flower bud formation of peaches as affected by
applications of slag, lime and magnesia.

Treatment ilég‘igaghs}(lgg:) %\1 g;V :E - Total( ggight Top (Wg'e)ight Root( giight T/R
Black soil
Control 167(100) 40(100) 323(100) 105(100) 217(100) 0.48
Slag 270(162) 104(260) 523(162) 162(154) 362(167) 0.45
CaO0+MgO 235(141) 88(220) 416(129) 144(137) 272(125) 0.54
CaO 189(113) 76(190) 372(115) 127(121) 245(113) 0.52
Yellowish brown soil
Control 166(100) 55(100) 307(100) 102(100) 206(100) 0.50
Slag 178(107) 84(153) 469(153) 125(122) 345(167) 0.36
CaO0O+MgO 122( 73) 59(107) 348(113) 98( 96) 252(122) 0. 39
Ca0 102( 61) 52( 95) 316(103) 84( 82) 232(113) 0.36

 Black soil

Fig. 3. Growth appearance of peaches in each treatment (photographed on Aug. 31).
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Fig. 4. Rough bark appearance of peach #X, AXADEX B IUVFEZEX D 7HEBRX 2
shoots.in the CaO+.MgO treatment to B3, LT, HEOEBRPET LR ES
yellowish brown soil.
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Table 6. Amounts of slag, dolomite and limestone applied per tree (II).

Preatuisiit Slag ((ga;O, MgO) Dolomite( é(%ao, MgO) Limestomz g(():aO)
Control — — ==
Slag {LOW 200 ( 74, 10) = =
High 400 (148, 20) - -
Low — 60 (21, 10) 97 ( 53)
Cal+Ma0 {High . 120 (42, 20) 194 (107)
Low = = 135 ( 74)
Gl {High - = 270 (149)

In addition to the above, N:20g,P:;0;:6g and K:0:12g were applied to each tree.

TEOFMEY VRS XUV VERBIRENE, BRSO RIS AR L T,
A& IE Truoe DHEE, HET AR TMEFERICHES THIE L7

ENOESBERABOHITIE, 8 AL2BTHMHOPIRBOELZRIL, HEHRILL R
Bizonwt, BRIZI7rr L &g— L, VVIEEY TTVEE 7Y 72T R0ERE #
MNYTABIVR XYy ARF Vv— FBER, ERIEERE FvRER /L7 IVERE
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Table 7. pH, available phosphoric acid content and absorption coefficient of
phosphoric acid of the soil in each treatment.

Available Absorption
Treatment pH P;0; coefficient
(H:0) (KCH (ppm) of PO
- Black soil
Control 4.6 4.3 6.4 (100) 2,140 (100)
Low 5.2 4.7 7.0 (110) 2,120 ( 99)
Slag {Hmh 5.7 5.0 8.0 (125) 2,110 ( 99)
Low 6.0 5.3 7.0 (109) 2,120 ( 99)
Ca0+MgO {High 6. 4 5.7 7.9 (124) 2,110 ( 99)
Low 5.9 5.2 7.1 (111) 2,120 ( 99)
Ca0 {th 6.2 5.5 7.7 (120) 2,120 ( 99)
Yellowish brown soil

Control 5.1 4.7 6.0 (100) 1,830 (100)
Low 5.9 5.5 6.6 (110) " 1,750 ( 96)
Slag {High 6.4 5.8 6.8 (113) 1,720 ( 94)
Low 6.7 6.2 7.0 (115) 1,730 ( 95)
Ca0+Mg0 {High 7.1 6.5 7.0 (117) 1,710 ( 93)
Low 6.7 6.1 6.4 (107) 1,780 ( 97)
Ca0 {High 7.0 6.4 6.9 (115) 1,750 ( 96)

48 pH i3, REtsXOHEBEeLE b, MEK, B2y 212 8K, VSRR, A
KAPBRX, AR+EIVEK, BIKEER, AKRFTELSEROBECE KD TWS, %,
ZHNBK LD, BEALIVIFBELTEVT pH @RSV, Ik, WHBEREIUTELEER
@ pH [MIXETEDOEFRIC B 5K S KO pH MITITECE L,

IO Y vERE R, WEER, HEREEw T oL RS, Hr, BREE
B L UREREZHRLAEER TRELZ2TE Y, £ LTEHARE, PERX V48K
Wiy, Bt Hmat i 2t s e, £R3E, BEHECPWTHEYRY VEESE
BRI, '

+EO Y VEERIREL, BE T, EROMIIEEAEEBLY, —FHBELT
1, BEAICHESRTARIEPREL $AEZRBOEBRLLKRTHD, LT, R THD
L3EL, BROVBR, B A0RK, ARSEX, GR+ELVRK, E11 48K, A
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Table 8. Tree growth of apples as affected by applications of slag, lime and
magnesia (II).

Total weight

Top weight

Root weight

Treatment (g) () () T/R
Black soil
Control 820 (100) 346 (100) 474 (100)  0.73
Low 2,130 (260) 779 (225) 1,351 (285)  0.58
Slag {}{igh 2, 677 (326) 945 (273) 1,732 (365)  0.55
Low 2,020 (246) 803 (232) 1,217 (257)  0.66
Ca0+Mg0 {High 2, 460 (300) 845 (244) 1,615 (341)  0.52
Low 1,207 (147) 578 (167) 620 (133)  0.92
€20 {}ﬁgh. 1,667 (203) 806 (233) 861 (182)  0.94
Yellowish brown soil
Control 1,297 (100) 512 (100) 785 (100)  0.65
Low 2,010 (155) 706 (138) 1,034 (166)  0.54
Slag {}{igh 2,333 (180) 827 (162) 1,506 (192)  0.55
Low 1,710 (135) 615 (120) 1,095 (139)  0.56
Ca0+Mg0 {High 1,645 (127) 583 (114) 1,062 (135)  0.55
Low 1,457 (112) 575 (112) 882 (112)  0.65
a0 {I{igh 1,434 (111) 564 (110) 870 (111)  0.65

EFRA: BT, SEKRETE, B2 LSERBRE2LEL TN, FRICoOWTHE
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MEDOERIEB VW TRE LTI XZERRIAFERII S VWL TEEL, LOBREREA L
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Table 9, Nutrient contents in apple leaves as affected by applications of slag,
lime and magnesia (dry matter %).

Treatment N- P K Ca Mg Si0, B*
Black soil
Control 2.69 0.201 2.27 0.98  0.09 0.38 42.5
Low  2.92 0.220 1.94 1.28  0.20  0.50 36.5
Slag {}ﬁgh 2.88 0.227 1.82 1.47  0.24  0.51 36.8
Low  2.83 0.208 1.85 1.45 0.20 0.35 34.6
90”@0{m@ 2,90 0.215 1.80  1.53  0.23 0.35  33.0
Low  2.95 0.199 1.98 1.50 0.1 0.41 . 37.6
Ca0 {}ﬁgh 2.95 0.220 1.94 .75 0.12 0.4 36.2
Yellowish brown soil
Control 2.38 0.195 2.00 1.25  0.10 0.48 40.3
Low  3.02 0.214 1.56 1.36  0.24 0.5 37.8
Slag {I{igh 2.79 0.223 .70 1.64 0.22 0.54 - 36.8
Low  2.83 0.220 1.67 .34 0.20 0.38 30.2
cw+mm{m@ 2.97  0.225 1.32 1.63  0.25 0.42  23.6
Low  2.90 0.218 1.62 2.05 0.15  0.45 30.5
a0 {High 2.95 0.220 1.58 2.17  0.19  0.47 23.2

BRHL, B ASER, AXKAELSERBICRPRER TIERPEN, 742 7 AE
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Fertilizer Effects of Slag on the Fruit trees

Growing on Volcanic Ash Soil

I Fertilizer Effects of Slag on the Growth of Young Trees of
Apple and Peach Planted on the Black Seil and the Yellowish
Brown Soil both Originated from Volcanic Ash

By Katsumi Kumasniro and Shigeaki TatEeisal

Laboratory of Pomology, Fac. Agric., Shinshu Univ.

Summary

Effects of application of slag, lime and magnesia on the pH, the content of
available phosphoric acid, and the absorption coefficient of phosphoric acid of
black soil and yellowish brown soil both originated from allitic volcanic ash
were investigated. Effects of these fertilizers on the tree growth and the nutrient
content in leaves of apples and peaches planted in the pots with these soils were
also observed.

1. Soil pH values in each treatment were higher in the yellowish brown soil
than in the black soil. In the both soils, the soil pH in the slag treatment was
lower than in the lime plus magnesia treatment, though the same amounts of
lime and magnesia were supplied in the both treatments. By application of slag,
lime and magnesia, content of available phosphoric acid in the soil was increased,
but absorption coefficient of phosphoric acid was slightly decreased.

2. In the both soils, tree growth of apples and peaches, and flower bud
formation of peaches were most superior in the slag treatment. In the trees of
the control, to which no lime and magnesia were supplied, and in those of the
lime treatment, to which no magnesia was supplied, considerable defoliation
occurred in summer owing to magnesium deficiency in the both species. In the
lime and the lime plus magnesia treatments to the yellowish brown soil, shoot
growth of the both species was retarded owing to boron deficiency.

3. As the result of leaf analysis in apples, it was found that when magnesium
was not supplied magnesium content of leaves was remarkably low in the both
soils. Also, it seemed that boron content decreased with the rise of soil pH.
Especially, it was very low in the lime and the lime plus magnesia treatments
to the yellowish brown soil.
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