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Summary

Studies on the Modernization of the Paddy Field Utilization for more

Productive and less labourous Cultivation of Rice Plants at less perco-
lative Paddy Field

Shinpu SASAKI, Mitsuo CHIBA, Yutaka HIRANQO, Tsuyoshi YO-
NEZAWA, Fumio TAKANO, Etsuro KIYOHARA, Akira OKAWA,
Takeshi SASAKI, Masaaki OKAZIMA, Tadakatsu SASAKI, Kichiro
ITO, Eiji OZAWA, Zyunpei KUROSAWA.

At less sunshined and less percolated paddy fields on the Pacific side
of Northeast Prefecture in Japan, the rice crops have been lower produ-
ctivein spite of much labours required.

For its improvement, the paddy field was readjusted to forcing draina-
ge and strengthend ground bearing capacity to introduce the large agric-
ultural machine.

Then, the more productve and less labourous cultivation of rice plants
was carried out a research through the Soil-Water-Rice Plant’s correlati-
ve regulation.

The summarized favorable conditions of the results are shown below.

(1) The conditions of the paddy field basis:

Irrigation water; enough flow, easy cotrol of irrigation, separated water-
way for irrigation from drainage, circulable irrigation, dissolved oxygen
in irrigation water 6.0 Ppm< Drainage; main opened aquaduct must have
given and water leveling of that must have forcing control (ex. by pum-
ping drainage ).

heavy clayey paddy field---with underdrain and pan breake

Ground water table;

before floret differentiation stage -10~-30cm

among reproductive stage -40~ -60cm

after drain off period -60cm <
water requirement;

quantity of percolation 15~380m day

daily water requirement in depth 20~ 40mday
Pan permeability; 1X107°~1X10° cw'sec
Plow layer permeability; 5x10°~5X10° ew'sec

(by the percolation control with a decrease in puddling dispersion )

2 Soil physical conditons:
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Soil texture SL~CL, Clay contents 10~25% 2:1 type clay minerals con-
tent~rich, Plow layer in depth 15~20cm, Effective soil layer 40em<, Su-
bsoil structure blocklike~ prismlike (structural fissure on a yearly progr-
ess )

3) Soil chemical conditons:

T-C 1.5~5.0%, T-N 0.15~0.40%, C/N ratio 8~11, PH 5.3~6.5, Effect
of air drying 4~10mg, Effect of temperature ascension 3~8mg, P> Os ab-
sorption coefficient 800~1200, Available P: Os 20~50mg, CEC 17~ 27mg,
Cation saturated ratio 50~80%, ex-CaQO 300~ 600ug, ex-MgQO 20~ 50ug,
MgO./CaO 0.1~0.2, ex-K: O 15~30mg, Available SiO: 15~ 30ug, Easy
reductive Mn:0s 20~40ug, Free Fe: Os 1~2%.

@) Paddy field conditions among rice planted:

NH «-N; taking root stage 5.0~ 8.0mg, effective tiller stage 3.0~5.0ug. ear
premordia stage 1.5~3.0mg, heading stage 1.0~ 2.0ng.

DO:; after floret differentiation stage,
paddy surface water 5.0 pPpm < (irrigation water 6.0PPm< )

Ehs ; after floret differentiation stage + 50~ + 200mv

Soil moisture on the midsummer drainage; PF 2.0~2.4 10~15 days (In
case it over dries, take a little irrigation water.)

Irrigation; after midsummer drainage,

alternate irrigation indexed under PF 1.3

Ground bearing capacity; after drain off period,

(SR-2,2cicorn ) after 1 week 3.0kg /o, after 2 weeks 4.0kg /o, after Sweeks
5.0kg crt

) Rice plant conditions: on a level of 70ksa rice grain yields, Toyoni-
shiki varieties (panicle weight type ), Productive conditions of rice plan-
ts; culm length 85~90cm, number of ears per # 420~ 450 ears, number of
grains per an ear 80~ 85 grains, number of grains per+ 35,000~ 38,000
grains, percentage of fertiled grains 85~ 90%, weight of 1000 rice grains
22~23¢, rice grain yields per are 70~ 75ks.
Nutrient conditions of rice plants; especially, nitrogen contents in leaf
blade ,

tillering stage 4.0~4.5%, yonug panicle formation stage 2.8~3.3%, head-
ing stage 2.0~2.5%, maturity stage 0.9~1.2%.

6) Working hours:

Total working hours per 10 are with the large agricultural machine
were 31.25 hours, and this working hou are possible to abridge in 30
—3 hours by further improvement of theagrimechaniccultivation technique.
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