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Studies on Physical and Chemical Properties and
Improvement of Soil Productivities in Heavy Clayey Paddy Fields
I, Effect of improvement of drainage and irrigation
water management on productivity of rice plants
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kR (5 A7 8) HEkEE (6 H19H) WEE% (1084 H)
X 5l &K 3 AHRR (%) | i 1 |N/I00KMO, | Ehs Gkt | W oM |22
: : Fe® P i T —
(%) | WAL | A | 5 | (mg) me) | (mV) | (%) | | %
7| + % ® E [80.9/30.0|66.8| 3.2 139.8 | 348.5 | — 45 68.2 41.4 0.46
7
+ 4 9 &% .0+ MEAF |72.5/31.4(63.1] 5.5 18.9 123.6 | + 43 62.3 36.1 0.58
B + & # E |74.9/31.0]63.0| 6.0 189.4 348.8 | — 175 65.3 33.4 0.27
7
44| MFL LW 63.3 34_._1"5&7 7.2 76.8 177.6 | — 55 53.0 31.7 0.68
R4 EKEEWOOME A IR E M U THS KT
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(&) (< 100) (ke/a) | (kg/a)| (%) | (kg/a)| (%) |(ke/a)| (g) | (8) | (%) | (%)
s | ® % A | 648 338153.6 62.—’ 116 [58.7 | 118[0.65]22.0] 805]30.4 | 74.3 |50 |
7
{ft n 7 B t% 7% k| 622| 317 /133.8/57.0| 106 [53.2| 107 |0.56|21.1| 824|30.0/68.8|5 |-
ftiiz_ v 14°H % 7 K | 604 | 308 |120.7|53.6| 100|49.9| 100|0.56|22.7| 815|25.8|61.4|5HF
(1976) | w n  (pTL) | 663 | 341 (141.7/60.1| 112156.0| 112|0.53|22.5| 801 [25.6|77.3| 5% |
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(9751 (e FL)| 507 | 328|117.4/52.6| 105 |44.9 | 107|0.32|21.2| 806| 0.9 81.8 /3% -
® W7 BTk K| 475) 281 113.2151.3| 83(42.3| 79|0.44]20.8] 800 5.7|61.214 |-
}E n 14 B #% 7 K& | 537| 328|126.8/56.2| 91145.7| 86|1.17[20.5| 787 |15.2|65.1 |4 L
fj*:*l n 21 H f% % K| 568 358 |137.9]61.8| 100 |53.3| 100|0.80|20.9| 800 [17.1|77.5 ] 4ch |-
TN (L) | 593 _ 353 ]127.9]59.6 | 100|47.0 | 881.02/20.7| 796| 6.2|66.2 | 4%
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(1974, Bt t)

] . . £ % & (g/#%) ,
I R ES & &kl pF — ‘ —— RT | W K
(%) WiEETE | BuKEE | fGipR (%)
7 B2z it ok X >82.9 0> 11.6 12.6 3.4 89.1 100
(FFL 3 A% B LK 68.3 | 2.05 | 11.6| 12.6 3.3 | 89.2 100
7 A26R ok K >82.9 0 > 12.8 12.6 3.6 92.9 100
(FFL7HE) | P F LK 44.9 2.75 11.6 13.5 3.4 82.8 89
H) &k, pFriE LD Sem T ol
: e _ CPTEETEE — AT )
RT (FEntHrEEE)= HakgEE - e <100
6 ERABICBIT RO G KFOHLS
(1976, B fitit)
- il & % & (g,/m?) sl ko &E (%)
X
8A178| 8 H25H |8 A31H|9 A6 B|9HI6H |8 H17H |8 A25H| 8 A318|9 A6 8|9 Al6H
i 169.8 | 300.8| 448.4| 581.6| 602.7| 58.3| 50.3| 41.4| 32.1| 29.0
w7 a0 33.1| 35.3| 28.0| 26.8| 27.8, 60.8| 63.9| 64.2| 65.2| 64.3
* K2l 40.6 | 41.1| 28.1| 25.9| 24.4| 67.9| 68.3| 67.6| 69.4| 60.0
3L 27.5| 25.5| 21.4| 17.4, 22.2 70.8‘ 66.2| 54.1| 38.3| 13.0
S
L 243.0 357.4I 620.5| 637.1| 708.2 55. 53.7 41.3 36.0 28.7
ol B ig | 1L 55.31 54.3| 57.8( 44.5| 42.2| 62. 62.1| 71.4| 63.5| 62.4
& K| 2L 59.3| 57.7| 54.9| 46.1| 40.0| 68.6| 69.0| 75.6| 70.3| 5.1
3L 38.5| 39.5| 25.0| 30.5| 20.0| 71.8| 68.5| 61.9| 63.4| 30.8
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Studies on Physical and Chemical Properties and Improvement

of Soil Productivities in Heavy Clayey Paddy Fields

. Effect of improvement of drainage and irrigation water

management on productivity of rice plants

Kaname MAEDA* and Matsuo MiNnamr*

Summary

As part of studies on drainage acceleration techniques in ill-drained paddy fields, this paper deals
with the effects of improvement of both drainage methods and irrigation water management on the
growth and yields of paddy rice plants. Subjected to the studies were two ill-drained paddy fields, the
one of gley lowland soil and the other of gley upland soil, and one well-drained paddy field of brown
lowland soil.

Results obtained were summarized as follows :

1. In gley lowland soil and gley upland soil, compared with the drainage method by earthen pipe
underdrainage, the method by rice-hull subsoil crushing and rice-hull underdrainage showed an evi-
dent effect on initial growth acceleration of rice plants, resulting in a remarkable increase in the
percentage of ripened grains and yield of hulled rice.

2. In both the soils it was found that the time for draining surface water off to be most effective in the
growth and yield of grains was in the heading stage, and that, furthermore drainage from the flag leaf
development stage to the heading stage had a remarkable effect. Meanwhile, in the brown lowland
soil the most effective time was found to be 21 days after the heading stage.

3. Bothinill-drained and well-drained paddy fields it was disclosed, moreover, that the most effective
extent of midsummer drainage in the water metabolism of rice plants and trafficability of farm
machinery after the surface drainage was when the soil moisture tention had the pF value of 2.0.

4 . For the normal growth of grains in ripening stage, it was estimated, furthermore, that the higher
extent of soil moisture tention had the pF values of 2.3 and 2.1 in gley lowland soil and brown lowland

soil respectively.

* Hokkaido Prefectural Kamikawa Agricultural Experiment Station, Asahikawa, Hokkaido, 078—02

Japan.





