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Agricul仙「e in Japan is generally characteHzed as a smdl scale and inemcient

fammg system wlth a dilnmshing number of young famers. Labor productivity is
very low Fam incomes are not good v晟 」1 lheir living standard being very low Farln
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e蹴
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standard.Because of costly domesic products,over 70%of foods,which are
consumed in Japan,are imported ttom dle UoS.,Chin■ Thailand,AustraliL and other

comt■es.To mprove pr6ducti宙 ty of五 ce production轟 d to llllake the五ce p五ces

cheapet it is indispensable to create large fams and make each stage of production
process more labor‐ emcient.Therefore,we tried to mtroduce the no‐ dllage direct

seeding system on五 ce produclon.The main results obtamed in dlis research are as

follows:A lot of labor tune was cut and production cost was reduced by using the no―

tillage dttect seeding system.The gro、 泣h of五 ce plant on dle no― tillage direct seeding

system was nearly equal to those on dle tilled rice plantng system.The gralrl yields on

the no‐ dllage direct seeding system were slightly less than■ ose on dlled Hce planung

system.

1. INrRODUCrION

The五ce produc● on system in Japan is qulte inerlcient because of small fam
managing and fam incomes are not good with respectto the living standard in Japan.A
great deal of paddy ield in Japan are surroullded by momtws.Fields in momtainous

and hilly areas accomt for about 40%of Ja2panese totd land.Fam size is aroulld O.7

hectares per fam and O.06 hectares per fleld in average.

Snlall fams tend to use snla11 lnachhe;it would be very hard to use gigantc

agricultural machines(for inStance,tracto■ combine and alrplane)whiCh are used in the

US.狙d European countri“ .Th∝eおК,1憮
:fi窯:T乳よⅧ cr檜鷺 蹴 :Hiand Ellropean comt■ es.Particuldy prodl

in JapЩ are quitc high relative to other nations,and costs of maChine account for a
large share in total production costs.This causes expcnsive retall p五 ces.Average retall

p五ce is 5,000 yen per 10 kg,milled五 ce,about 5櫨 nes to 20 umes as expens市 e as those

p五ces in Thailand,China and ie U.S.respective撃



露認:1。1ユ遥F盤慌。乳ぶ臨l電e"鵬嵐鶴1勝:詰尋
1∬
朧

done at twO kinds of di3brent cOnditiOn flel

systeln is dle me■ od in which the soil i
seeding.

2 FEELD AND CLIMAIE

md ttlT躊農占現J濶認躍略紺触::喘f器:T繋:.此:

雌轟瀞鵬咄¶
五:.Ma.]乱∬翼棚 認#朧息鷺糧凪悧諸蹴蹴Ψ h

TaЫel A■erberg H面t andはion exchange mpaaty Oftested idd sOil

Real speclic rvlty

Fiddnher    rg/1∞ ccI
Liquid li面t Plastic hmit

釣    ∽

Qlon exchange
mpadty(1満′100gD

NQl Mean        252
S.D_          3.6

“

2
16

，

１

‐６

」

３０
．
５

２

氏 .2 Mean
SD_

刀
２．６

42.8

3.2

33.6

1.9

17.3

1.2

46.5

2.12

28.46

05

９

１

２５

２』
Ｓ・Ｄ．

NQ4 ２０
．
‐

１

．

６

NQ5 Mean
S.D

２

５

７

　

・
９

２

０
筋
２．９

40.3

1.8

19.5

0.9

SD: standard deviation



（ま
）　
卜
↓
】「
】Ｅ
ョ〓

（ヾ
じ

一一
¨
５
３

、
０
』ｏ
ｒ
」
〓
ｏ
ビ
ｏ
」

（いど
）　
ｏ■
・
↓ｏ
』
０
０Ｅ
Ｏ↑

´
　

′
　

　

　

　

　

　

　

　

　

―

（

Ｆ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

Ｉ

ド

ー

ド

ｌ

ｌ

ｌ

ｌ

0001 0.01

grain size(nlm)
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PROCEDURE

The五 ce direct seeding system and the no― dllage system have hardly becn done in
」apan up to now On the other hanc 60%of五 ce planmg have been done by direct
seeding by alrplane in the U.S.Fig.4 shows the oudine of the no‐ dllage direct Hce
seeding tractor equipped with special de宙 ce. The special deⅥ ce is composed of
cultivatlng,land cleanng,seeding,fertllizing and loading systerns.

Table 2 shows the outline of dimension and the ability ofthe no― tillage direct rice

seeding machine used in Japan. Operatlng enEciency Of direct seeding using dle no…

tillage direct五 ce seeding machinc and ailplane, gro価 process of scedIIlg, yield and
soil hardness as tlne elapsed,were investigated.
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Fig 4.  Schematlc diagraln ofthe no‐ tillage direct seeding machine

Table 2 Mttn wecliはion ofJに no‐tinage drectまHing mtthne

Trad∝

Type

m蝉

heal dze  Frod

Rear

dze Lonm

Wl出

関山

側

MT-306

30

70‐160

124-240

1550

1800

11∞

ｍ
ｍ
ｍ

AL―

(Seedingdevicel

mttg ofrOs

interm響

Diaofrday cttor

DenOf」1lage

Pl前 of"脚mm
Fdiliger

Sced hpper‐ ty

Bttci町

(0
m
(0
的 40al

eノloo

O)

(nn口n/10al

6

30

450

6

4.0‐100

0‐700

27

1"5



０

　

　

　

　

　

　

　

　

　

　

　

　

５

↑
』
Σ
Ｙ
∽昌
つ』ｆ

一一ｏ
∽

　́　　　　　　́
　　　　　　　　　　　　　　　　　　　　　　・・・・・日■■日―――――」け‐ロロ‐‐‐‥」Ｆ‐‐‐

一

4 RIULT AND DEUSSEON

Table 3 shows ie companson of the results alnong the flelds tilled― transplanted

by tractor(fleld No.1),tillage direct seeding by tractor(No.2),tillCd direct seeding by

airplane oo.3),and nO―dllage direct seeding by airplane oo.4,No.5).

Fig.5 shows changes in soil hardness ofpaddy ields used in these tests over time.

The soil hardness in clay loam soil■ eld oJO.4)was slightly harder than the one in

sandy sdl■ eld oo.5)at the harvest season.

The detailed differences in yields were not clear in these tests.

TaЫe3 G∝出ofHce plmtandブdd
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Fig.5  Changes in soil hardness of fleld



Table 4 LbOr hour onjaponi∝ 五∝FOduction
―                             (lblla)

Country 」apan us.

Field nunber No.1 No 2 No.3 No.4 No.5

Seed Treament

Nursery bed

Tilling o Leveling O Puddling

B,91 applicatiOn

E)irect seeding

Transplanting

Additional Fnanure

Weedng

WateHng o Drainage

Pest∞ntrol

Lrvesting neshing

Transportadon

Dryslng・ HuHing

ProductiOn cOntrol
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