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Soil Manegement in Drained Paddy Field for Upland Crop Cultivation. I

Prevetive measure of wet injury

Yoshio Kiracawa, Yasutaka Tanaxa, Toru Asano, Tadasi Sorin and Masahiro Mizuta
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RS bl U ¢, inumoy ez LA L. £%HE, FREREAR (MK MERBRD X, 3R LB Y, AL
BRFBEEBILBV OIS » 7o oz, BA BT 2mll EOFE D% &E D, BB 2ol
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Wek s aNER

Mo pli LEFE  LRHE A ¥ e AR
FELY W LR H0)  Kc B4+ mE )rE  Bac Fun.
ng % mg mg mg ng X 1079 X109

1 K W 5.46 4.75 172.8 1.57 153.4 36.9 39.6 35.5 230 2.7
BRI 6.35 5.24 133.8 1.52 170.9 45.1 11.5 28.6 1500 1.9

2 K B 6.55 5.46 122.4 1.33 169.9 11.6 33.7 60.5 300 1.0
SRR 7.40 6.50 125.3 1.34 205.5 16.5 24.3 66.2 1750 5.1

3 K H 6.60 5.54 132.2 1.54 166.8 39.4 14.7 32.5 420 3.8
LIRS 6.92 5.80 133.0 1.58 171.9 50.0 17.6 49.3 2090 3.5

4 AKOH 5.06 4.65 239.9 1.92 210.6 67.9 56.5 42.3 510 2.0
il 6.00 4.80 163.5 1.86 130.2 34.2 41.2 31.6 2550 3.8

5 AKOH 6.41 4.92 120.7 1.31 112.6 39.6 16.0 18.3 470 3.2
L 6.30 4,96 119.0 1.05 213.6 39.3 20.0 15.8 340 7.9

) HWAEHE L LERB LI >V TERFL L.

Moo M 4 fiit /S i il i Bl & (%)
2.0mmLl [ 2.0~ 1.0mm 1.0~ 0.5mn 0.5 ~ 0.25 mm 0.25 ~ 0.1 mm 0.1 mmEL T
1 B Kk W 40.8 7.6 7.8 9.3 6.0 28.5
WO A R 9.3 9.7 17.9 25,1 12.3 25.7
2 R A ko 41.8 6.1 6.3 8.9 6.3 30.6
b e s 6.5 7.6 15.1 25.1 13.6 32.1
3o m Kk 33.6 6.8 7.5 10.8 9.5 31.8
KW i 9.6 11.2 24.3 10.5 24.5 19.9
4 BmEE Kk B 32.5 9.2 8.4 9.6 6.4 33,9
B BT SR 15.5 14.6 20.7 18.9 8.6 21.7
5 o K H 38.3 9.0 10.7 13.7 10.2 18.1
O OHT il 14.7 8.2 13.9 20.7 35.1 7.4
Hak b H o =M A A
55 A
A i SAH L HL R "M E
Ho. Fiifce % (pF1.5) % g

1 K H 5.7 61.0 5.0 101.1

e 21.6 64.7 - 103.8

2 KM 3.8 51.6 5.0 115.4

LR 11.1 53.3 - 132.8

3 K 4.9 60.7 3.9 105.0

g A 16.6 59.3 115.3

4 sk H . . 6.4 56.7 4.8 117.3

AR 39.3 38.3 22.4 60.7 — 122.9

5 XK 40.8 48.5 10.7 59.2 7.1 100.9

I 36.9 47.6 15.5 63.1 - 104.6
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(40) FERBERBENEAE #1555 (1984
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/N % P » 117 ~554 6 A 7.0 4.4 6.2

PN o 7 ¥ K H 554 6 H ~ 114 3.5 11.6 11.6

/N # I e v N E 564 3 H ~ 74 10.0 10.0 10.0 1.0

Ty ) - g A R " 8A~57TE3 A 25.0 16.0 22.0

AR ROM M 544£11 7 ~554E 6 H 30.0 30.4 28.8 47.0 17.0

oo b W oJ WO 554 6 J ~ 10 20.0 16.2 18.1 40.0 16.0

o T VAN 7B 55410 ~564F 4 A 30.0 26.2 28.8 2.0
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(42) BRI B15E  (1984)
ek oI E R K
G A F=3¥ 2 24X beb K B Y3 3 AKX BVILE Tuval)- 22Uy
(B g &) g &)
B 100 100 112 145 - 98 113 102 102 124
F A - - 100 100 100 100 100 100 100 100
W é B 104 105 117 150 - 104 196 105 96 113
fES § ¥ 109 95 110 128 103 108 160 76 86 106
WS m 95 97 140 141 - 107 203 93 91 129
? g 102 100 119 132 105 105 160 78 89 123
) IR koo Mo B
= 3.23 ke (REBRIE) Bk, 721 X =266 g GRE) AR, 24X =261 kg (3 I«)/ma‘ b b =464t A0a
K =2153kg/l0a , 7> 7> =940 g (IR M, 2 4¥=116ks/l0a , ¥V T=232 t /02 ,
Ty A) = 414.8 9 (HIEE) AR, = P =515 g/&,
Wk HMK N bO&EFE - WE W0k VoA TOEE « INE
5] e A EE [EAefem
WM EERSREAREARE W & L woom MEHEE ATE  FEAEK
e M t t %
ke ke ke % t % 2.26 2.32 100
W 0.63 327 167 511 464 100 045 036 102
0.75 467 244 523 664 145 545 76 76
25y 1.42 419 232 554 595 128 - :
R 1.57 490 2.75 561 6.97 150 6.69 2.44 105
®i143 CHWME 1.25 430 225 523 612 132 TITREE EER 5.04 1.82 78
B O M 1.44 458 220 480 6.52 141 %} i 6.68 2.16 93
W 1) WEiZ10a¥zn, 2oz 1420, H—1) HibeE, [ THEIZ0ayED
2) KBIZ18R150 gl kb o,
HeR K NEoOEE - INE WlE 7wy ) -0AF - R
ML i PAE BE Bl I fh % L 5 FIE (e [EkaREE
" cn cm ke ke % kg g9 %
g i LW 97.4 6.8 357.4 260.9 073 100 O O Ymm 213 414.8 100
o 94.9 80 40L9 2934 073 102 & oW 293 4243 102
= 7 P . o
PR ML S e o wa an s w
& 8 £ .2 . . .6 U , . -
3o MBI L0LS 7.3 3962 3094 0.78 110 B w279 3988 96
BB @ 960 7.0 430.6 3663 0.85 149 TR WES 254 368.8 89
H—1) FHIIFL0a 4720 ® WA 3.28 375.5 91
1) IR, EEEII20BES. 1YY
5 D H:7 # S o e
B BHIROEH - R - B2k 5wk KO - IR
Cn g : ' =1
L pi] N 5 R i o . e o = ‘ -
LB PARME HE 1 % WM A LIE RE R [ R
cm om kg kg Yo :
e} e} g t % cm cm
i I 5 ”*E"M 61.9°5.8 1150 1161 101 100 #E WO B WL 3294 63.9 2657 7.97 100 8.80 5.62
72.7 5.2 167.3 1314 079 113 - e 339 ) )
749 6.5 2220 1860 0.83 160 ﬂ§c7’§\ xz—uLij\ 3322 784 2538 7.61 95 873 5.8
77.8 6.7 2347 2275 0.97 196 H d A 403.4 123.8 2796 839 105 9.02 6.09
73.2 7.6 2232 1857 0.83 160 £ 345 WilM 356.6 90.8 2658 7.97 100 8.67 6.03
76.8 7.4 2547 236.0 093 203 B R w3519 945 2574 772 97 931 6.08
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N - EPRKE - B ¥ mK E-OKBBEERECET I IRERGE IR 43)

TEAPRERIL. BII3RICFELLEB Y, 1S FIRLA AR (AR (A 14RIcR L 22 & B 0, dHgl
BIRS R, EHEKRE L L ICHNT 2 ERH Sy EIC AT, SR L ESTE 2ml EoBa e,
SN2, BB, fEMEOEEIC L 5382, 3 1.0~ 0.25 nl3 00 L. AR FRRIEE L o) Mtk L A6
BHNL =72, £12, BAR, WESEIRLAEE  HARD L. EBE2EUEE, ZOEBES L/
D, BEOBIER T, AR ik, B &, EBREROBEE & LIC, Bk 0.5~ 0.25md
Ak L, mBowhck 28K - 8k, ¥4 BIADHINT AHICH - 12,

MBHOETEIBS LN,

w3k L H O H R

- o SER SRFE OFPE OB B % K X wmoAE B
+E8 A (H,0) (Kl \ Vg oF RO 4+ om B Bac. Fun.‘
% % g mg mg mg  xX10*/1g x10¥19
Lol I 6.82 5.77 0.10 1.10 13.8 185.1 39.4 4.2 — -
- MERSE @ ML 610 5.25 0.11 111 454  130.2 16.2 215 3090 2.4
e 4p W oW 587 497 0.12 1.21 68.7 193.3 200 30,0 . 3940 4.4
PuIRE! W OB LR 5.96 4.90 0.12 1.18 54.5 136.3 16.8 31.5 6020 5.3
i = MR OB WM 612 5.38 012 1.20 90.4 173.2 17.8 69.0 4460 4.1
?;4; A 576 5.5 0.12 1.18 775 1683 143 380 2710 4.4
WE W E oW 612 525 0.13 1.33 745  203.6 244 465 4380 4.8
WHEHR 562 4.80 0.12 1.28 69.4 1781 178 690 3490 5.5
= - & ML 670 568 0.11 0.92 355 1838 310 379 4500 1.2
% E ) WM 6.48 552 0.11 0.94 70.9 1811 31.7 17.2 8020 0.8
PuiEl W OE B W 654 550 0.13 1.09 389 2115 393 249 7200 4.3

W 6.58 5.48 0.13 112 52.7 217.6 34.9 36.8 2670 2.1

Wlak L H oo Wk E R

i} WS it il ba # = (%)

L 7 4
e = S 2.0 mmph b 2.0 ~ 1.0 mm 1.0 ~ 0.5 mm 0.5~ 0.25mm 0.25 ~ 0.1 mm 0.1 mmPAF

iz -k
# 35.47 15.30 11.54 8.07 3.33 26.29
il 48
- EEE OB M 21.40 17.69 17.28 1112 4.22 28.29
BE B OB YER 9.47 10.84 15.27 17.25 12.45 34.72
#% B O 12.39 10.95 13.77 12.35 9.06 41.48
- TR B 21.95 18.75 18.05 11.05 2.40 27.35
;:A W 26.60 19.75 17.40 9.50 3.00 23.75
. 1 MRERE Wl 17.05 17.60 19.00 14.15 7.55 24.65
Br O 1215 11.45 17.70 15.75 11.00 31.95
= HERFE Yl 22.69 10.45 16.06 16.67 4.16 29.96
&; = 26.61 1216 . 12.24 17.18 6.94 24.87
% ‘H ¥ EERLTe 10.73 11.48 17.56 20.82 10.95 28.46
wOm 9.03 9.03 16.01 2117 11.21 33.55
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mg, 100 g moe,/100 g
P,05 o0 B —BFY
60} kz0 o — 0 B —/NE— KT
00 1.0t )
o 0.8}
40 O/’/ ./,//' 0.7+ o o
6l ~
| ,,/_é./ g 5 o
2 S oo BB 0.4}
— o BN~ KE 0.3r . -
10+ CTe R 0.2} /./ e
' 0.1F ©
549 %.6 564 5610 48 H 549 56.6 %64 5610,
#. B
AN FUELYABRSBEOHER #5 BHREnESBOHE

THROZHATL, FISROE B, BRKEOKE  HOOFLY) 13 5% KRB LI B TR Sk
ETRE OB SARDIMEE TH - 205, Yoo, TRLETIE, £8P ERAINE D - 72,
AR O LRROBMIT N E D - 20 /2, ML SUHAREER. EREHSOHRIET L.

w5k L H oo B B %

L OAEE B EEEMce WM SRS Mok BLME amg  EKER

(pF 1.5) % em / see
Bt #g 44.2 49.0 6.8 55.8 12.0 130.9 7.6 X10°5
il 48 bl 53.3 42.1 5.6 47.7 0.8 154.2 2.6 X102
o ERR R 44.3 37.2 18.5 55.7 16.7 122.9 -
4 WG 52.8 40.4 6.8 47.2 0.9 151.8 -
i3
. OB & 38.3 36.5 25.2 61.7 23.5 1146 -
®H W 551 38.2 6.7 44,9 0.6 157.8 -
m= TR R 42.3 34.5 23.2 57.7 21.0 116.4 2.9 x107°
] 57.8 38.1 4.1 42.2 3.6 155.2 1.2 X107
. BB #KE 41.8 30.0 28.2 58.2 20.8 1137 5.6 x107?
" H wIE 57.3 37.0 5.7 42.7 4.5 153.0 1.3 x10°°
pF
3.0k

———%F 10cn

MEER ()
BEMDl HMADRIOBMKEL
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(46) REARBERBRETABE  H15H (1980

) ARAWEREAORBRE T, S 2 IRT LUV EE, IRBOF LIRSk
ELIT, TR & 2B KR IFTETH -2 o

ek e o W& ¥E K

e ¥ B % sor¥ a?)(;;g Feb K H AT ?ﬁ“;“g YYVLAE TRy 22Uy
o MEER 100 100 100 100 100 100 100 100 100 100
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Summary

The purpose of this paper is to examine preventive measure of wet injury in rotational paddy
field, and the examination of grand- water level was made on anordinary field. Studies were made to
examine a simple underdrain for the prevention of wet injury, effects of rhizosphere-soil improve -
ment for plants by means of deep tillage, and effects of organic matters to be applied-to the soil for
maintenance of soil fertility in that field.

. The results obtained are summarized as follows:

1. According to the examination of grand-water level in rotational paddy field for a year, the le-
vel of poorly-drained paddy field was in the range from 0 ¢cm to 30 em and that of the well-drained
paddy field was in the range from 25 cm to 40 cm for the period of irrigation on paddy soil. For
the period of non-irrigation, it was from 20 cm to 97 em in range in the poorly-drained field and
from 40 em to 100 em in the well-drained field.

2. As for grand-water level in rotational paddy field for the period of irrigation, it was lower
in the underdrain-buried soil than in non-buried one and its up and down change in the underdrain-
buried soil was small in the range from 35cm to 40cm.  On the other hand, the subsurface-drainage
dischage was not found to be smaller even after three years.

3. As for the yield of plants in the underdrain-buried soil, the yield index of the wheat increased
from 10 % to 100 % and those of a tomato and a carrot were higher than the yield of non- under-
drained soil.

4. The penetration resistance of the subsoil by mean of deep tillage was clearly low and it was
found that physical properties of the soil was improved by deep tillage. But, the yield of a Chinese
cabbage, an onion and a cauliflower were lower than that on the average-tilled soil.

5. It was not recoginized that the contents of total nitrogen and total carbon in the soil became
lower. However, that of available phosphoric acid and calecium, potassium of exchangeable base in-
creased wth continuous cropping. The contents of total nitrigen, total carbon and soil-microoganism
in the plowed soil became higher by the application of organic matters.

6. The degree of aggregate (water-stable aggregate) decrased on the part of over 2 mm aggregate
and that in the range from 1.0 mm to 0.25 mm increased gradually in comparison with that of paddy
soil in the first year. Smallness of aggregate was recoginized and the degree of fluctuation became
smaller and was slightly increased in the part hetween 0.5 mm and 0.25 mm by cropping -after the

second year.



