J. Jpn. Soc. Soil Phys., August 2012, Vol. 121, 3-8

TErEREYE

EICKPITEI XA MEED

=A
aff

Original Paper

B

BRI TO S A4 AHFICRIFTRE

fﬂiZIK _:E.IZ

M AR !

Seden gt

Effect of soil crust strength under different conditions of soil particles and soil organic matter on seedling

emergence of soy bean in converted paddy field

Yasutaka TSUKAMOTO"? Harunobu TAKEUCHI"® and Iwao KITAGAWA™*

Abstract : In converted paddy fields, a hard soil crust
can affect soybean seedling emergence. This study
used surface soil from converted paddy fields to inves-
tigate the relationship between the emergence of soy-
bean seedlings and crust strength, and the effects of
particle size distribution and soil organic matter on
hard crust formation. When crust strength (as mea-
sured by a crust hardness meter) =10 mm (0.35 MPa),
emergence of seedling soybeans was less than 60 %.
Where the clay content=0.20 kg kg™, silt=0.30 kg kg™,
and sand <0.50 kg kg™!, many crust strengths=10 mm.
However, for sand contents<0.50 kg kg ™', if the igni-
tion loss=0.13kg kg™ ', and the total carbon content
20.06 kg kg ™!, the crust strength of all samples de-
creased to less than 10 mm. These results indicate that
the crust strength decreased with increasing ignition
loss and total carbon content suggesting that soil or-
ganic matter, including bulky organic matter, was the
main contributor to aggregate stability, causing less
close packing, and cohesion of soil particles, thus re-
ducing soil crust strength.

Key Words : soil crust strength, seedling emergence
of soybeans, converted paddy fields, particle size distri-
bution, soil organic matter.
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Table 1 ftik oA (U ).
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WU, BB L 72 SR O B sh BE A & B 3 B 1R
# (modulus of rupture) TRLTWAA, 75 A Ml
FEDBNNT & 2 WSROI, LY b FFRE

Chemical properties of the field soil (from Hokkaido Research Organization, Central Agricultural Experiment Station) .

SIS R

UMY s T
pH Wk B CEC ¢ .
K Ca Me WURE U R
(H,0) kg kg™! cmol, kg™ cmol, kg™ mg kg™’
5.8 0.019 1.0 9.3 7.6 14.9 582 609
FRVE— T
Table 2 AFNIFEEIC BT 2Kz o R OHLZEM (n = 40).
Chemical properties of converted paddy soils in the middle reaches of the Ishikari River (z = 40).
SR -
H fER B e CEC UIVA ] HATE
P e K Ca Mg UGS SR
(H,0) kg kg ! cmol, kg™! cmol, kg ! mg kg !
P iE 5.5 0.056 0.68 5.9 1.4 19.8 962 292
LA 7 0.6 0.034 0.41 2.4 0.8 8.3 273 366
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B, TRLE - K] & L7z, &k 5% T Tukey RE%
T, MR ORLZINLTFTOFGIEE T T A MEEX 55 H
WCEEEND D L ERT.

Relationship between crust strength and seedling emer-
gence of soybeans. The column denotes the data mean and
the bars of each column show maximum and minimum val-
ues. The boundary values of coordinates on the horizontal
axis are shown as "not less than-less". Means followed by
different small letters (a-c) under different crust strength
level are significantly different according to Tukey's mul-
tiple comparison test (p<0.05).
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Relationship between particle size distribution and crust strength. As 40 mm is the measurement limit of the
crust hardness meter, values of more than 40 mm are included. The soil organic matter contents are sepa-
rated by 0.05 kg kg ™! of soil humus content for convenience.
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Relationship between soil humus content, ignition loss, total carbon content and crust strength in samples
with sand content less than 0.50 kg kg™". As 40 mm is the measurement limit of the crust hardness meter,

values of more than 40 mm are included.



Photo. 1 EEDHIKE 2 I TO ¥ A4 ZFEHZICAE U287 5 2 OfkT-
Situation of soil crust arising after the seeding soybean in converted paddy field of fine surface soil.
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