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Land-use Intensification and Regional Agriculture

Case Study on Soybean Production and Cropping Systems in Paddy TField

Iwao Takahashi®

Japanese agriculture has been improving productivity by intensive farming. However, land
utilization in Japan has been more extensive through high economic development since 1960.
The conventional rice-wheat double-cropping systems were almost abondoned because wheat
failed to be profitable and “overproduction” of rice crop. Land utilization has been changing
drastically through this period, and it has had a critical impact on the basic structure of Japanese
agriculture,

In this report, the future of land-utilizing agriculture, especially from a viewpoint of in-
tensified land use in paddy fields is discussed by analyzing a case-study in Saitama Prefecture.

First, the past and present situation of land-use pattern in the paddy field, along with the
position of soybeans will be discussed. Then, we will analyze how soybean introduction has given
rise to changes in the cropping systems in the paddy land on a case-study in the Kanto plain
area, Particularly, in a successful case maintaining more than 3,000 kg per hectare of soybean
production, which ensures the farmers a similar amount of income as vice, it was essential and
also effective to form well-organized group-farming and utilize land collectively. Provided this,
other conditions like a stable block-rotation such as ‘‘soybean-wheat-rice”, standardization of
working methods, appropriate installation of agricultural machinery helped display the ad-
vantages of soybean introduction in paddy ficlds,

Key words: Cropping systems, Regional agriculture, Land-use intensification,
Block rotation, Alternation of land usage between dry and flooded
conditions
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Table 1 Land Use of Paddy

1966 1967 1968 1969 1970 1971
rate of land utilization in paddy field B — 110.3 109.6 108.2 98.5 94.5
rice crop cultivation ratio in paddy field 98.6 98.7 99.3 98.8 89.0 83.7
winter crops cultivation ratio in paddy field 20.6 18.6 17.0 15.5 13.5 11.6

source : Statistics on Farm Products

Ministry of Agriculture, Forestry and Fisheries.
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1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
93.3 92.3 97.0 98.5 99.3 99.4 98.9 100.0 99.9 99.6 100.2 101.1 101.9
83.5 84.0 89.2 91.8 93.2 92.9 87.1 86.0 83.0 80.3 80.2 81.1 82.6
10.2 8.4 8.7 8.7 8.8 8.8 10.1 12.0 13.0 13.9 14.6 15.0 15.1
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Table 2 Present and Potential Cropping Systems
Including Ssybean in Paddy Field

@ TOHOKU AREA

wheat— turnip
soybean

—rice

<3 croppings/2 years>
® NORTHERN KANTO & TOZAN AREA
(a) (barley—soybean)—rice
<3 croppings/2 years>
(b) beer barley—soybean
<2 cropping/l year>
@® SOUTHERN KANTO AREA
(a) (what—soybean)—rice
<3 croppings/2 years>
(b) (soybean what) —rice
barley
<3 croppings/2 years>
(¢) (wheat—soyhean)—(wheat—soybean)—
(wheat—soybean) (wheat S—rice
barley
<8 croppings/5 years>
@ HOKURIKU AREA

(a) wheat — sudan
barley soybean

® KINKI AREA
wheat —soybean— wheat 3~-soybean-—rice
barley Lbarley
—rice

—rice

<3 croppings/2 years>

<6 croppings/4 years>
SAN-IN AREA
(a) rice—(barley—soybean)—rice—(barley—
soybean)—rice
< block rotation>
(b) soybean—soybean—soybean—rice—soybean
(¢) - soybean—Dbear barley—rice
. tobacco—Italian—rice
. solgou~Italian-—rice
< block rotation>
@ SANYO AREA
barley —soybean—rice
wheat
<3 croppings/2 years>
® SHIKOKU & NORTHERN KYUSHU AREA
(a) barley —soybean
wheat
(b) (wheat—soybean)~—(beer barley—rice)—(beer
barley—rice)—(beer barley—rice)—rice
<9 croppings/5 years>
® SOUTHERN KYUSHU AREA
(onion—soybean)—(wheat—rice) —rice
<5 croppings/3 years>

source : Zen Chu> Survey
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Table 3 Productivity (per 10a) in 3 Different Types of Cropping Systems
price(¥)/kg gross reciepts(¥) income ratio(%) income(¥)
rice (400kg/10a) only 294 — 117,600 ~— 60 s 70,560—(A)
rice -+ bzgley (410kg/10a) 189 e 79,380 -  65—(B) —  122,157—(A)+(B)
wheat
soybean (300kg/10a) - bal.rley 284 P 85,200 ——»  65(a)—(C) —— 161,977—*(B)+(C)
wheat

* In addition, an incentive for group farming (¥10,000) is given from the local government,

However,

it does not appear in the table as it is kept as a reserve in the cooperative-group to cover various costs,

(@) ¥55,000 was added as “planning addition”.
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30} 300 M 600}
. 27.91% ;
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10! 100} average vield nationwide (kg/10a)
1975 1980 1081 1983 1580 1061 1062 1983 1984 T980 1061 1682 1983 1964
# average in Saitama prefecture
{hours/10a) == 38.9
1 2 3 4 5 6 7 8 g 10 11 12 months
(Wheat) Shirogane
(Barley) Kashima
Enley
{Soybean) .
. Musashi- Kogane
(Rice) . g
#% Usually, time-allowance of work stage 15 days in seeding. and about
10 days in other period is recognized. (Cropping Systems in [tai Area}
{Kumagaya Agr. lmprovement Station / Verbal Survey}
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Fig. 2BDistribution of ‘Crop-Switch Blocks’ in Itei Area.
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1981 1982 | 1983 1981 | 1982 | 1983

Fig. 3 Block Rotation in Itai Area (Ist stage).
* Particular year index means soybean

planting (soybean—barley) in that year
wheat

and other (rice—barley) planting.
wheat

source ! Verval Survey from Agricultural
Improvement Station
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Fig. 4 Block Rotation in Itai Area (2nd stage).

* Soybean crop is not planted A, B, C,
and D fields in 1984, 1985, 1986 and
1987 respectively. Others are same as
Fig: 3.
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