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Effect of paddy-upland rotation on the physical and chemical characteristics

of soils of Hachirogata reclamation area
Shoji Miura
Ohgata Branch, Akita Agricultural Experiment Station
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Cl B OH Z B

9 9% os | mg/100g 100

. H:0 KCl % 5 mg/100g | SOs % mg/100g
REBE O\ B i 0

1 7.48 6.98 2.99 0.29 18.5 0.03 14. 4 4.1

K b 2 7.66 6.98 33.0 0.13 13.8 0.6
#H F K 3 8.04 6. 88 131.4 0.53
4 8.11 6.40 195.9 0.64

1 7.56 7.55 2.57 0.21 16.6 0.04 5.8 1.4

W o B 2 7.49 7.50 55.3 0.12 9.1 1.0
1 £ K 3 7.78 7.20 109. 6 0. 45
4 7.91 6.68 176.6 0. 69

1 7.55 7.25 2.46 0.22 12.0 0. 06 9.0 4.5

I 2 7.62 7.20 34.6 0.33 8.4 0.1
2 £ K 3 7.67 7. 60 87.0 0. 49
4 8.00 6.70 175.9 0.57

1 6. 80 5. 44 3.27 0.27 7.7 0.07 11.8 7.7

W o B 2 4.88 3.73 7.8 0.10 14.6 3.9
3 £ K 3 3.86 3.30 12.2 0.44
4 5.28 4.08 51.3 0.54

1 7.43 7.13 2.48 0.22 7.8 0.09 2.3 2.1

M g B 2 7.55 7.15 8.9 0.08 6.9 0.8
7 £ K 3 6.65 5.98 32.2 0.47
4 7. 40 6. 10 91.4 0. 41

1 7.55 7.15 2.61 0.21 16.3 0 4.7 3.1

XKHEET 2 7.75 6.50 59.9 0. 09 13.2 0.7
1 £ K 3 7.85 6. 45 155.8 0.81
4 7.85 6.23 175.8 0.76

1 7.50 6.55 3.24 0.33 20.6 0 16.2 4.8

KHEIT 2 7.30 6.35 88.8 0.53 22.6 1.1
2 £ K 3 7.55 6. 88 187.3 0. 66
4 7.85 7.33 182.0 0.42
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BH | e B %
BAE EHrER me/100g AR EE mg/100g
me/ gifngE
FEX B 100g | CaO | MgO | K;O | Na:O | &5 | % | CaO | MgO | K:0 | Na;0
1 48.5 | 35.3| 10.1 1.4 1.3 48.1 99.2 | 26.1 4.7 4.1] 18.9
yiS i 2 45.0| 32.2| 16.3 1.7 1.3| 51.5| 114.4 | 51.2| 21.7| 83| 82.2
#HOF X 3 48.1| 20.8 | 24.1 2.2 5.3 | 52.4} 109.0 | 37.3| 26.4| 10.9] 161.8
4 48.9| 16.1| 25.5 2.3 7.8 5L.7| 105.7| 16.8| 16.6 | 9.8 170.0
1 42.1| 30.6 9.7 1.1 1.1 42.5| 101.0| 3.0| 52| 3.5 23.1
W o &3 2 43.2 | 19.0| 19.73 1.6 1.1| 41.0 94.9 | 132.7 | 42.7 | 13.3{125.0
1 £ K 3 46.1 | 18.8] 24.6 1.9| 3.5| 48.8| 105.9| 28.0| 31.8| 12.7 | 153.3
4 45.6 | 19.4| 28.8 2.3 5.2 | 55.7| 122.1| 26.6| 26.1 | 13.9 | 187.5
1 39.7 | 31.8| &5 1.3 0.8 42.4| 106.8| 30.8| 2.6| 4.0| 15.0
M oE B 2 40.9 | 27.0| 12.1 1.1 0.9 | 41.1] 100.5| 53.9 6.0 7.5 | 69.3
2 F K 3 46.0 | 26.1| 19.9 1.8 3.5| 51.3| 111.5| 57.4 | 24.3| 10.4 | 133.8
4 41.6 | 14.9 23.1 2.2 6.2 | 46.4 | 111.5| 16.8| 24.3| 10.6|171.3
1 41.5 | 23.2| 10.0 1.1 0.5| 34.8{ 83.9| 9.2 1.5{ 2.8| 8.3
o S 2 43.8 | 15.1 9.5 1.0| 0.4] 26.0 59.4 | 26.1 7.9 3.9| 12.4
3 £ K 3 44.6 8.6 10.8 1.3 0.6 21.3 47.8 | 68.5| 26.3 9.4 28.5
4 43.8 | 12.1| 19.6 .81 3.1} 36.5 83.3| 56.7| 29.6| 13.2| 32.7
1 38.6 | 29.9 6.6 1.4 0.6 385 98.4 | 23.8 1.8y 53| 7.0
W o B’ 2 45.2 | 32.4 7.3 1.2 0.6 | 41.5 91.8 | 28.7 2.5 3.5 | 14.5
7 £ K 3 46.3 | 28.5{ 16.3 1.5 0.7 | 47.0 98.5 | 107.0| 26.5| 12.5| 79.5
4 49.3 | 18.9| 26.1 20| 37! 50.7| 102.8| 39.9| 15.6 | 12.8 | 149.0
1 40.2 | 30.3 9.9 1.2 0.9| 42.3 | 105.2| 33.6| 7.1 4.5] 20.1
K HET 2 40.11] 25.8 | 18.9| 2.2 1.8 | 487 121.4| 53.1| 21.5] 9.4]|103.0
1 £ K 3 44.5 | 16.8| 25.0 .1 5.6 | 49.5| 111.2 | 22.4| 26.0| 10.4 | 165.5
4 47.1 ] 14.2} 24.2| 2.0 5.4 | 45.8 97.2 | 15.4| 21.2| 9.6 |170.0
1 43.2| 26.7( 4.7 0.6 0.5 | 32.5 75.21 47.5| 7.8| 3.5 21.9
X HE o 2 4.6 | 19.2 ] 12.7 1.3 1.0| 34.2 76.7 | 83.9| 47.3| 4.6 110.3
2 £ K 3 46.5 | 19.5| 25.3 2.2 6.5| 53.5| 115.1| 39.1| 381 | 10.9|125.0
4 4.8 | 17.6{ 27.3 3.6 7.8| 56.3| 125.7| 23.4| 34.4| 10.9| 166.5
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*x—14 = FEK AR BRI
=REHE kg/102 B e w %
#x B . i £
SRERK EEY $ B &
moE OB K 0 ] 0 0 0 HfE: r2=vF
# 0B K 4 0 0 0 4 HEAE :
H fr K BRE2 @K 4 2 2 0 8 #Es, mEAhd 7ke/
BE 3 ERX 4 2 2 2 10 10a #H—w A L1,
* T -
® E M K 0 0 0 0 0 KERKH @ EBIER DR
vz, BRAIS64E2ke/10a, BERI
wiEbES | X2 OB K 4 o 0 0 574Eiz4kg/10a & Lic
v H BE 2 mR 4 2 2 0 —o
B 3 E X 4 2 2 2 10
2 BB K 0 0 0 0 0
X B OB 2 B K 4 0 0 0 4
X H BRE 2 @R 2(0* 2 2 0 6(8)%
EBE 3 ER 2() 2 2 2 8(10)
*#—5 £ F L B
HEHE B B YKE el | BEsE
% B X cm #/m? kg/10 a 103/m? %
& B OB K 64.0 272 292 17.0 86.6
# m®B K 71.0 308 345 18.5 91.3
£ fF ok H BE 2 @K 77.6 380 447 28.6 85.8
- BRE3EK 80.3 369 468 25.0 89.9
- & O OB K 73.9 286 355 21.1 86. 6
KB/ # B K 75. 4 314 414 23.9 90.9
56 2 E BAxHE| BB 2EEK 72.8 341 409 22.6 89.0
# EIE 3 E K 80.1 370 480 30.0 88.6
' B O KX 89.1 352 446 27.0 80.7
_ # 1B K 92.1 394 590 37.4 79.2
AT FHAKE B2 @K 89.4 409 587 36.9 79.7
BRE3@EEKE 88.6 445 634 45.3 63.0
& BE B K 65.5 278 401 16.1 95.9
x= B K 71.8 354 494 21.1 95.3
' fF ok B BE 2 |H K 85.4 572 599 36.1 86.2
- B R 3 mERK 83. 4 500 606 32.9 88.6
i m OB o8 K 70.8 326 440 20.9 95.8
7€ AN 5 i) # B K 73. 4 356 516 24.9 96. 8
57 3E HAH] EE2BRK 85. 1 444 606 29.3 87.9
& B S ERK 80.9 393 615 29.9 91.8
& IE O X 75.9 407 552 26.0 92.0
— = ilal X 82.5 446 613 32.1 88.5
2
REH2 FBAH B2 ER 86.5 443 706 37.2 83.4
BE 3 ERK 82.1 446 740 34.3 88.2
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Summary

Soils of fields of the Hachirogata reclamation area are mostly clayey and contain large amounts of
salts. The consistency is so hard that plant growth and farm operations can not be readily performed.
Research was carried out to determine whether paddy-upland rotation management could improve the
situation.

Based on soil surveys conducted in the area where cultivation was first initiated, it was shown that
the thickness of the oxidized soil layer increased by 10cm each year under upland conditions, It is
estimated that adequate field conditions could be obtained after a minimum of three years of cultivation
under upland conditions.

The yield of rice cultivated after wheat or soybeans often increased. The soil temperature after
cultivation of soybeans in paddy fields was higher than when rice was continuously cultivated, and
the level of soil inorganic nitrogen increased in such fields.

It is considered that the productivity of soils from the Hachirogata reclamation area could be enhanced

by paddy-upland rotation management.
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