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ABSTRACT

Retall prices of ag五 cultural products such as五 ce in Japan are very high relative to the

intemational standard.Rice prices in Japan are ranged from 5 to 20 times as high as the U.S.,

India and i「hailand.one of thc reasons of such expensive prices in Jpaan is dceply related to

snlall fallll sizes.Thc avcrage fallll siZe in Japan is O.7 hcctares,whilc the averagc size of each

fleld is O.06 hectares,Sizc sof agricultural machines are also very small relative to the l」 .S.and

European countries.Therefore,productivity of rice prouction is vcry low.

To improve productivity of rice production and t6 make the rice prices cheaper, it is

indispensable to crcate large salc fallll and make each stage of the production process more

labor― efflcicnt.

In this research, we tested the working efflciency level of three new direct―sceding

machines,which still are in the process of dcvclopment,We also compared the results with the

situation in the U.S.The results indicated that thc direct sceding machinc may enable to cut

down labor hours by half from 420 hours per hcctare to 210 hours.

INTRODUCTION
′

Production costs of五 ce,which is the staple food in Jpaan,are quitc high relative to other

nations. Avcrage retail price is 5,000 yen per 10 kg, Illl1lled rice, about 5 to 20 times as

expensive as those p五 ces in the UoS.and China,respectivcly.Accordingly,it is important for

Jpaan to reduce thelr production costs.

Farm sizes in Japan arc much smaller than the scales in the l」 .S.and Australia,and labor

productivity is very low relative to the U.S.Especially,the labor hours on丘 ce production in

hilly and mountainous areas arc longer than flat/delta areas.

The labor timc for raising and transplanting secdling is quite large in Japan.Especially,

thc labor hours for secding,transplanting and tilling are much longёr than the one in the l」 .S.

So,we tried to introduce a direct planting lnethod to save the labor hours.Butヽ in the past,
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because ofthe problems with birds,wecds and lov/yields and quality,direct planting methods

have not been exercised at a large scale for a long tilne in Japan.However,unless Japanese

agricultural system shifts towards the methods used in the U.S. and Australia, it nlight be

difficult to continuc to economically producc ricc in Japan.

Lots of paddy fields in hilly and mountainous areas,which account for approxilnatcly

40%of total land in Japan,are surrounded by many mountains,and the one in flat/delta areas

arc surrounded by housos and buildings.Unlike the U.S.or Australia,thcrcfore,we are not

a1lowed to use largc scale machines,such as alr planes or helicopter for direct seeding.

Cliven such circumstances,wc explorcd the application efficiency of dircct planting using

three incthods,thcn comparcd the growing conditions,labor hours,yields,quality of riccs and

production costs.Wc also invcstigatcd thc working efflciencics of a walking― type powcr― tillcr,

a tractor and a helicopter.A walking― typc power― tiller lnay be morO uSefulin small scale ficlds

in hilly and mountaln areas,while tractors and remotc― controlled helicopters are more useful

in flat/dclta areas.

APPARATUS AND PROCEDURE

Wet五cd the dircct planting of three lnethod susing three kinds of lnachincs(a Walking
type power tiller for non― tillage,a tractor for non― tillage and a remote―controlled helicopter).

For using the remote controlled helicoptcL at first,we cultivatcd thc soil flnely and levcled the

land,then irngatcd the field holding water about 5 cm deep.In this conditon,wc sowed the
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rice sceds in thc paddy field using a rcmote controlled helicoptcr.Operations using a tiller and

a tractor wcre done under non― tillage in thc dry field.

Fig. l shows Schematic diagrarn of the used machines and tablc l shows main

specifications of the uscd machines.

Table l:Main spccifications of thc uscd machines

√

〆

′

Machine 卜〔inoru non―tillage direct

planting machinc

Yamaha R.C
helicoptcr

Typc PFK-21K PFT-6 R-50

Size of body

Full length(Irm) 1860 1450 3580

Full width(mm) 620 1720 700

Full height(nun) 1040 1030 1080

Weiht(kg) 125 330

“

Engine

Displacemcnt(cc) 98

Biggcst power(ps) 12

Number ofrows     (row) 2 6

Intcrrow spacc      (cm) 30

Intrarow spacing     (cm) 12,21(18 option)

Sowing depth  (crn) 05

Seed hoppcr capacity      (1) 9xl 9x3 10

Travel spced          (In/S) over O.6

Efflcicncy       (min/10a) 60 25

Tractor horse power     (ps) 20 30

Grain sprcadel

Length          (IIm) 360

Width              (Illm) 685

Height        (IIIIn) 395

Weight             (kg) 7.0

Chemical capacity    (kg) 10

Dust system splnner

Spiner spccd        (rpm) 716

Biggcst dust quandw (kg/min)

Kind of chernical graln
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RESULTS AND DISCUSS10N

Table 2 shOWS the working itelns and each WOrking hOurs On iapOnica riCe productiOn in

Japan,the U.S.and China.The WOrking hourS related tO raising and tranSplanting of Seedling

in Japan is S0 10ng relatiVe to thC One in the U.S・
We antiCipate that Wh01e WOrking hours on

rice productiOn wOuld be ShOrten 10～
20 hOurS per O.l hectare by emp10ying direct SCCding.

Tbale 2:Labor hOurs on produCtiOn

ぶ篤よ胤 W器1糊曹翼器悧∬胤ξWm鴇群
朧∴蹴

ln TottOn diStrlct.

Tablc 4 shOWS the reSults Of WOrking effiCiency testS

Seeding using a remOte―
COntrolled helicopter t00k lesS than

using thrcc kinds Of machines.

10 Fnln.per hectarc.

heliCOpten ln this

Fig.2 shOWS the diStributiOn of SCedS,SCattered by remote―

COntrolled

test,Seeds were fairly unifo口
α■y sCatterCd.
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Table 3 8 WOrking proccss on raiSing

Date   Transplanting

Plowing dry dircct

secding

Non―tillagc dry

direct seeding

Jan.

Feb.

M祉
Ap■

May
10

20

30

June

10

20

July

Aug.

Sep.

OCt.

Nov.

Dec.

Plowing

Sceding

Plowing

Fcrtilization

LTigation and

pudding

Transplanting

Herbicide application

Herbicidc application

Pest control

Surfacc dralnage

Harvesting

Plowing

「
―

―

―

―

Ｉ

Ｊ

Raising

Of

seeding

Plowing

Plowing

RcattuStmcnt

E)irect secding

Fertilization

(Emergcnce of seeds)

Herbicide application

on upland condition

Lぽigation

Hcrbicidc application

Herbicidc application

Pest control

Surface dralnage

Harvesting

Plowing

Herbicide application

Hcrbicide application

E》irect seeding

Fertilization

(Emergence of seeds)

Herbicide application

on upland condition

lrrigation

Herbicidc application

Herbicide application

Pcst control

Surfacc dralnage

HaⅣesting

Plowing

Table 4:Results of operating efficiency test

httachine Tiller

(PFK-21K)

0.59

51

4.5

2～3

47.6

Tractor

(PF「-6)

0.64

26

3.2

2～3

58.2

Hclicopter

(R-50)

Travel speed

Efficiency

Slippage

Seedcd depth

Germination

per cent

(rnノs)

(min/10a)

(%)

(Cm)

(%)

4.8

0.78

0

51.2
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Fig.2:E)istribution of sccd scattered by remote― cOntrolled hclicOptcr

CONCLUS10N

A great deal of paddy fields in Japan are surrounded by mountains.Agriculture in Jpaan

is geherally characterized as small scale.Rice production costS and rctail prices in Japan are

the highestin the world.Japan should improve itS rice produCtiOn systenl by enlarging the fam

size and by shortening labor hours to Cnhance labOr productivity and to make riCe production

costS 10WCr.

This reserach Was conducted to improve thc dircct seeding on ricc productiOn process

using remote― COntrollcd helicopter9 power tillett and traCtOr for non―
tillagc mCthOd. In this

research,it Was found thatlabor hours on riCe productiOn would be shortened fronl around 420

hours of COnventional methods to 210_300 hours pcr hectare by introduCing direct secding.
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