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Effect of tillage method on physical properties of heavy soil of rotational paddy field
Hiroshi NacanoMma, Tooru Kopama, Yoshihiro KANETA and Syoji YAMAYA

Akita Prefectural Agricultural Experiment Station
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Cropping pattern of experimental fields
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Oxidation-reduction potential
Eh7 (mV)
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Effect of tillage method on soil oxidation—
reduction potential
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Clod size distribution (added ratio %)
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H—-3 #EHEIAKBRNEROBRIRBCRIETEE
Effect of tillage method before rice transplan-
ting on clod size distribution after rice harvest

F-2 HEFENA VT -7 V- RODECTHETCRIETEE

Effect of tillage method on imtake rate and early growth of wheat

8 & I - MEAEE (108318)
BEZE WERT | n o | (k/m?) | % B wME  EERIE
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x—3 BENELAKWORE
Grain yield of paddy rice transplanted in strip tillage

ex | mars e BE T7 ik FE St 5 M FRE
£ E R kg/10a x 10%/m? HBEX% g

1988 o4 B mEFR 0 362 19.2 91.5 20.6
&N -4 2 651 35.3 88.1 21.2

B T =R 0 405 21.0 93.2 20.5
N—4 2 633 35.9 85.7 21.0

1989 ;o o EmEER 0 390 19.1 92.3 21.8
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Hl 4N — 4 4 597 28.8 91.7 21.9
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N—4 4 595 28.2 91.8 21.8

K- 4 KWECET LBETEIRIFO 2 2 FRECRIETEE
Effect of tillage method before rice transplanting on the yield of

following wheat
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BT pefe g 1000 465 365 35.4
Eiipap i) 1375 688 466 35.1
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Effect of tillage method on water absorption of
soybean seed
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#&-5 £ XHEFROHERE (%) (1988)
Establishment of soybean seedling
R H o' K # & X
ERE%O R
BIfFEEL | WifFA+4% | BifEEEL | §ifFAA4 4%

7 59 5 0 0

13 66 41 18 14

16 84 79 49 41

22 69 69
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x®—-6 FE (0—-5cm)DLEEKEDEL-
Effect of tillage method on soil misture content
of seedbed after seeding
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500 | }
= X
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ON§4UO- .W*&Uf#
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M g300f
5 X .
% 3200}
#® \x {
+H /
100
x#/xgﬁjy/go
<= bl & ! L
A A A A A A A A A
(A7)
B-5 +EKGREEOEL (FEX 5cm)
Soil matric suction (5cm in depth)
*®-7 BERABCIAI VT —7 L1 — oy (1988.11)
Effect of tillage method on intake-rate
ifpA Aoy TYT -7V PER Iso (mm/hr)
HRIE | o % & N 605 DB A
& L 1.7 0.62 12
H & H ] 1.0 0.65 92
; Ei3 L 2.4 0.67 252
TR o) n 4.2 0.57 242
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Effect of tillage on the root system of soybean
&4 XOEORVRILE (g )
Rubidium uptake 150 1 1989
100 200 300
T T T 100 |-
ORI wr
e O KL EE 0
= 1988
E 100 |
&
" 50
200 g,
g % e 150
;4/] § 30 = % 100
g &
< & 50
H 5
_g 0
B, 40 f= 1986
3 100
50
50 f—
ST A KKK AT K
i), H1
-7 ROIEAFEZLEA ZADOED R DHINE M-8 AES Tt @FIRERE (1986~1989)

Rubidium uptake of soybean from various
rubidium placement

Rainfall of each ten days of a month at
Hachirogata location
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F—8 THHER LOBHEEERIC KT S 414 XONE (1986—1989)
Effect of tellage method on soybean yield

R 4 HIfE HBER X £ K "o OE K O E

W5 | ey | EETE L %ﬁ%ﬁ ﬁcf mm D HEH ig* fB/m? llig/IOa
1986 OB &£ 6/4 58.9 6.4 5.3 21.5 618 239

ﬁ? THE = o 58.0 7.2 6.2  25.4 538 272
-l BOooR A 6/28  68.2 6.4 4.8 20.5 613 273
FHE A ® 67.4 6.8 4.2 24.8 641 320
B 1989 # o' & 6/28 797 7.9 2.9 24.6 428 235
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Summary

In the rice “non-rice cropping systems on heavy paddy soil, adequate drainage, pulverizability, and traf-
ficability during the non-rice phase are necessary. Effects of tillage method on physical properties of heavy
paddy soil were investigated.

In anticipation of conversion of puddled ricefield to non-rice cropping, it is desirable that land preparation
for the final rice crop should not destroy all soil structure. One non-puddling land preparation method is to
rotovate only those strips of soil along which rice shall be transplanted. The grain yield of rice using this
method was equal to that from conventional puddling. After rice harvest, permiability of strip-tilled soil was
higher than that of puddled soil and rotovation was relatively easy. Seedling-emergence rate for a succeeding
wheat crop and the yield thereof was higher than from soil previously puddled.

In studies of wheat-soybean systems on heavy clay soil, emergence, rooting and yield of soybean were
higher with non-tillage than with conventional tillage.

In rice-wheat-soybean sequences on heavy clay.soil, the suitable tillage methods gave high production.

(Soil Phys. Cond. Plant Growth, Jpn.,62, 43—52, 1991)





