J. Jpn. Soc. Soil Phys.
tiEOYIEE
No. 103, p. 3~12 (2006)

3

B KPERHERII O Z 12X D 7 5 X FERD
il 2 Tk & U 7o d 1358 o Wy B E S B i

fm &M

The Technique for Improving Soil Physical Characteristics by Preventing the

Formation of Soil Crust by Dressing the Sandy Pyroclastic Deposits
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Abstract

Effects of dressing pyroclastic deposits to the crust forming soils distributing in Biei hill area

are summarized as follows.

1) Crust forming soils in Biei hill area shows difficulty in plowing, which becomes the limiting

factor for the crop production.

This soil is not clayey, but easily dispersed after rain fall, and

readily forms crust on drying. This crust forming soil has remarkably large solid percentage,

high bulk density, and low coarse porosity. The soil hardness also increases remarkably on

drying.

2) Pyroclastic deposits improves these soil physical properties, and the yield of field crops

increase steadily by dressing the pyroclastic deposits to the thickness of 5-10cm. Larger

dressing of pyroclastic deposit showed little effect on the yield of field crops due to the decrease

of soil fertility.

3) Soil dressing decreased the specific resistance on traction when field is plowed. Soil dress-

ing of 5-10cm thickness was effective enough to the decrease the specific resistance to the lowest

value.

4) Critical thresholds of the necessity of soil dressing for improving the physical properties of

soils were evaluated. These values were (1) silt+clay contents >0.35 kg kg !, (2) Crust hardness >

0.8 MPa, (3) bulk density >1.35Mgm °.

When either one of the three criteria is applicable, it is

judged that soil dressing is necessary. The goal value of the improving soil texture was set at

0.35kgkg.
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Fig. 1 Distribution of pyroclastic deposits covering the Biei hill area in the middle-south part of
Kamikawa district (mapped according to Ikeda and Mukaiyama, 1983).
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Table 1 The moisture content of large soil clod
and the soil hardness after plowing up.
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Table 2 Effect of dressing pyroclastic deposits to the crust forming soils on the physical properties of

soils.
KEHE Rk (kgkg ™ J T OHHAL ARk B g 7 I AL
et o MEOReRe VR Gg g glbamr glpe OOCE BIEE e
(ecm) ® voub it EEE m?) (m’m?) (mm?) (m’m?) (Mgm?) (kgkg ) (MPa)
JeEEEER M 0UF+) 0.570 0.231 0.199 CL  0.624 0.055 0.025 0.296 1.63 0.650 9.36
5 0.642 0.181 0.177 SCL  0.557 0.073 0.072 0.298 1.41 — 1.34
10 0.754 0.154 0.092 SL  0.519 0.138 0.115 0.228 1.28 — 0.56
15 0.809 0.117 0.074 SL  0.458 0.175 0.182 0.185 1.02 — 0.35
& balERih 0(5E+) 0.381 0.331 0.289 LiC 0.505 0.137 0.059 0.299 1.28 0.502 4.14
5 0.442 0.282 0.276 LiC  0.426 0.272 0.060 0.242 1.20 — 1.82
10 0.505 0.258 0.237 CL  0.429 0.300 0.077 0.194 1.22 — 0.87
15 0.564 0.220 0.217 CL  0.396 0.355 0.081 0.168 1.15 — 0.48
EBCKFERHERSY & #a 0.880 0.076 0.045 LS — — — — 1.10 — —
T KB HERS YT &4 b 0.889 0.062 0.048 LS — — — — 1.18 — —
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Table 3 Effect of dressing pyroclastic deposits to the crust forming soils on the chemical properties of

soils.
= HAPESE R BRIREY) vk 0.1 N g
-~ #+LE pH CEC (cgkg ) FvA =2 ) g

i WINFRE 8 dfign
(cm) (H,0) (cmol(+)kg ™) CaO K,0O MgO (mgP,0Oskg™") (mgkg™) (mgkg™)

Je BRI 005+) 5.8 8.8 140 40 24 20 500 1.35 2.4

5 6.1 8.6 101 72 28 17 480 1.30 2.2

10 5.9 7.8 62 61 26 13 380 1.25 2.1

15 5.9 6.9 51 32 18 6 290 1.20 1.7

Braligt o1t 5.2 12.4 158 70 32 27 690 1.12 2.2

5 5.3 9.4 121 46 30 15 680 1.05 2.0

10 5.3 8.6 110 40 22 12 540 0.82 1.5

15 5.2 7.4 79 35 12 7 410 0.71 1.3

EHOKRERHEREY) ZtHia 5.2 4.8 59 15 20 2 180 0.29 0.6

+ s ke HEREY) %M Db 5.8 3.8 151 13 18 110 0.59 1.0
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The relationship between the amount
of dressed soil and the hardness of soil

Fig. 2
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Table 4 Effect of dressing pyroclastic deposits to the crust forming soils on the yields of field crops.

V& (Mgha ") HEFER(%)
wJE JCERG BRI ETe JUERE BRI
(cm) FARX  SLAva  TXE =vYy  NLfva FryA CEE

(79EE) (ka4 =eHE) (FHEH) BUEWIRE) (k1 £H) (HiE)
(1986) (1987) (1988) (1985) (1986) (1987) (1986)
0(FT) 2.48 (100) 12.1 (100) 2.24 (100) 37.8 (100)  28.1 (100) 10.0 (100) 18
5 3.11 (125) 27.8 (203) 2.59 (116) 45.0 (119)  32.1 (114) 10.5 (105) 70
10 2.54 (102) 33.3 (275) 2.86 (128) 39.8 (105)  28.7 (102) 9.9 ( 99) 92
15 2.41 ( 97) 33.5 (277) 2.44 (109) 35.5 (94) 32.5 (116) 9.8 ( 98) 98
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Fig. 3 Relationship between the amount of
dressed soil and the specific resistance
of traction.
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x5 WHEKPRHEREYR LO0NE L 15 5 TR Y
Table 5 Critical physical properties of soils in-
dicating the necessity for the dressing
of pyroclastic deposits.
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