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Establishment of The Drill Seeder Pushed by Disk for Direct Sowing of Rice on
Paddy Field

Tomohiro NOZAWA® and Toshiyuki KIMURA'
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Transplanting techniques for the seedlings water cultured with long mat in the cooler region ( I)

— Reducing hours and hardness of works —
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Effect on Rice cultivation for water pollution to INAWASHIRO Lake

Changes in the Quality of irrigated water from the paddy fields
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Increasing of Yield for Vegetable and Power Farming Systems of
Direct Seeding of Rice on well-Draind Paddy Field Cultivation
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Development of Precision drilling System at vegetable-growing (2)

—Metering accuracy of 2-layer inclined belt-seeder—

Kentaro MATSUO* Mikio YASIRO* ,Kenitiro YASUBA*

Abstract

The purpose of this research was to develop the cheap drilling system in the precision. In previous report (Part 1),

the cause of the decline in seeding accuracy of the belt type planter was explained. In this paper, we made 2-layer

inclined belt-seeder experimentally. It is characteristic of this seeder that the cell of above-layer belt gives seed to

the cell of below-layer belt. The drop distance of the seed is short. The cell of above-stage belt was a half-globular

form of the little big seed size. The cell of below-stage belt was a half of sphere 16mm in diameter. As the test results,

the seeding accuracy by the 2-layer inclined belt-seeder was about 39.8%, when working speed was 0.56m/s, and the

seed was spinach. About 9.8% of the precision of the developed belt-seeder when the existent belt-seeder was

compared with the developed belt-seeder was higher. (The seeding accuracy on this paper means it divided the total

of the seed which went down in the length of the range of the establishment interval by the total of the rest except

for the seed which fell in the interval of 12cm and more and the interval of 1cm and under of the seeds.)

[Keyword] seeding accuracy, inclined belt seeder, 2-layer inclined belt-seeder

1. &

BiE, EfEFEREEROT CRE X FLIELS
Thh, ZREFEEMEEL VD, £Z CHSEIE
LM LT 5 -0t ERABBICET2EL
BEEEEALETHD, BEEEROHTEZEL »
LTI TH Y., REIREEERELE VP ERE LIS
B &Sk SERBEOBEERSRE Sh,

i

BE. BEEBERST — 7 — R CORBIEENE

BHRINTVWE, LhL, T b0BEMITIEMT
b0 EMEEEEEEI RO LN TS, £ZTK
WETIE, KX P CTHBIXEEE2 LT 27200
RBERERZERTAZLZENET S,

BT IR B TH 5L b A B R
W2, BERELZETSIECVWHIEREZHAELE, 0
R, SODERBHLNER T, 1 DBIF~ NV D
ENMIEFROEDZ L, 2 DHIFVa— NETFHE
B)DEBIBTRSONDZ L. 3 DHITE THEEN

BWnWZ &, Thoiz,

AHTIL, FIRTHLNIC L~ FREBEEEORE
BRE*ERTIE2ZEROEEL DR TH7DITH
Ln~r hROBH LEEEZRIEL. Z0EEREL
AELZOTHRET D,

2. 2BREFL P RBEEEOME

EH~L P RBEEO Iy FEE 2BRERICLE
1), $E2FIEXEEL), LEBO~LV MI 1A
DOHERYHED LS ICEBETIETORRICEDLE
TEREEOBALDONNV FEER L, TERONL MMIE
FROELRNE D ICERE 16mm FERFEOELDO~ L
FELE(BEE2), BFAEEO~L FOEADD TE
DX PDEALNEEICEDLD LT H1DIT EE
HEy NOBEHELESICER AN R EST-(BEE 3),
IOHREC LY EBESL R TET 1RSO|RY L,
TEAVMIEFEZELTRWIBETEENTREL 2
S7(E1), ELIEFOETHEHMELZEL TEHDICH

THSTTEOEN B AMREEELHITIAEE BRIt F— BRESH



18 FREEME R RALSER#EE 50 5 (2003)

Ty FROVMFITABEZES L, BFOETEHES
84mm IZ L7z, V2 — FNEFFEBR)IFSLELE XY
2a— 2BV HA LT, TOEDICHET A X7 LBL
RIS SR EEOESICRETES LdICLE, #
DDER/Z IOV TIE, ERIASA P REEROBE L
ZOEFEA Lz, TR LE 2 BEH~L M IETEME
ZEE3ITRL,

X1

EE1 Aty T

EE3 2BEf-L M REEER

3. MAEFIE

(1) pEsis

2 BESUL RSB O S E LT, MHROHA
ERENOEFL FPRIBEE LV DEERBE S,
ST v FET L N REEE A AR LEEER
4), Ty 7 E T~ hRBEEITISL MBPETFEE
CHT 7DV osAEEFAICER, HETAELZE
T BEDICTEFMICANL RS EBEET S THEA
IZRRoTW5, BFETEMIT. 195mm TH 5,

BEE4 To7¥yr~ NEEHE

(2) HEHE
FEICHRLE-EFIX. AUV Y URET (&%
. BFE: Y aeL ¥ XL, PRIMAX ALEd, @2 -
£, 77RAF v 7K (ER6m. EE0.2g) D27E
EThHd, ¥z, Ty7F v~ hREEZEO~L
FoEAEFE 2 BERV FRIEEEO LE~L b
DENERIT, ALY Y YT 25m,. FFAF v
RT3 75mTh5, £/, Ayl |
vV YRFIEET B AICAERE ﬁ <
FHEL, BEOEOHFERIZL
B ﬁogﬁz‘i%&% B2myL >y
EFOHRE
L7,
£1 RILDYIOMHER

E&E@n) |E8@n) |[EE@) | EElE
|41 2.4 36 |0.02
(+0.3) |(x0.2) |(*0.2) | (*0.001)
FOPO(x )L ZERE

(3) AEHIE

FERNZBW TV MRBEEHRELEESRICRY 4
FRECTEMRLIEEREIY, BTo&HLEITV. £
DEOCEEREZAE L -EERAE L. B CHEEE
EE1TV. TOBOBERE*HE L -BSEREZTT
27, )
BEEREZ, FEEELZRETEEICHIT T 2720
Ab—Farvho—Ee—% (0 #& MSD425) %
BHREE LTz, BFRETLTL 2ECOREBRE




BE - B - 25 BRIECK T SREBRERINOMRE 19

SHRIL. 1EEHE L HEME DEENR L HE L,
EEEHN AT (P #E FASTCM-Rabit2) ML T,
BREES lom LHEBEINEZESE2REL, BRE AT
VI IARET LTz, £, BEERIZ. ATIVE
BOBGENS 1K 1658 L Lz,

BEEFAEZ. MERESSTHRHOBEE TH- O
T, EEERT VIR b r ) —2EEEL, BET
WCEDETHIT UMEEREL —ELRDLOICLT 1
RRX 6m & L HET « 27 L BIRIIEBEREES lem
LB EDICHRE LR, ERICEREELRITVZOE,
EFEEVEZ L TEROBERREZEE Lz, Ei-.
BSAERToBSBIE. MRETAVARNTHEICR
BLIERETH Y, HETARER G SR—2 Tixil
EREOREDV L NERTEE TH T,

BERELBSHAEOLBEBOREIIUTDOED TH
5, BREEEIZBIT 2ETHEIL 0.36, 0.46, 0.56m/s
D 3HETIEE L, HBEHBA 5.5em £225L 51
BREARBREAOXTE2RE L, FLERET L
CETOEMESRILEIICRD L CRERITo 7,
AET 1 RRK 3 RETIT-o 7=,

Fio, AR THEERFE LT, REEERR 5.5cm*+
1.0cm THELZETOEFIIKT HHEMEEGTH B,
4. BRROEE
(1) FI7RF v IROBREELEREOERLEE

TIAF vy JEROBBIEEICRBIT2EERE L BH
FEOBERE L EEREOBRER 3ILRT,

BEREICB VT, 2 BERL P RBEERORBER
BV 1E2£5% £ (0.36.0.46. 0.56m/s JIE) T 90.1%,84.7%.
65.9% ThH V.7 v 7 FU L~ hRBBEROBREEE
¥, 74.6%. 56.3%. 52.0% ThH>7=, AFFFEOLKEIZ
L0, BERBEIIFY 19.3%MEL,

-, BERAEICE VT, 2 BEF~ L FREEE O
BREEEIL. /E£5EE(0.36,0.46,0.56m/s JIE) T 46.7%.
48.0%.49.0% TH V. Ty 7 ¥ v~ hREEHEO
EEREIL. 34.1%.33.3%.31.4% Th o 7=, FHFFED
B LY | BREEEIITY 15.0%Mm E LTz,

2 BEA~N MNREESOBERELEEREDE
EREZLR TS L. BBHAEOBREREDCFPFY
32.3%1EV, Zhuid, ERBEGNEFICHB LIRET
HY. MREOEAWIEGIIMPEL 2 BEH~L P
BEBOBEHFBEHLI A v LizzdeExbN5,

F/o. K 2IIEEHFEE 0.46m/s. 7T A F v 7 ERKA
RARLUEBSHAEORERRERT, 7Ty 7¥ v~
FMEEBEOXRBEER SV, BEEE LT 2 BER~L
MBI L T v AT AL FREEEE DO B &
TIAFy JEROEMEEHFIERECRALESICLE
7o, ELh 2 BRERSL M BERIVLT v
o~ hRBEEOEMEREL holtlnd & E
Zbid,

(2) AYLYY URBFOBRELEREOKESR

ALY URBRTFOBBEEECRITIEERAELE
BREOBEREE L FEEEOBRGREN4ITRT, B
EREICB VT 2 BES- MREEEROBERBEIL.
VE2£ 3 B (0.36. 0.46, 0.56m/s ) T 37.9%. 40.4%.
424%. Ty T E T~ PREBEEOBERE X
35.5%.31.1%.27.6% Th o7z, AFEOLEIZLY
EREREIITEY 8.9%MmE L, £/, BHREICBV
T 2 BERL FRBEEROBEREIL. (FXEE
(0.36.0.46.0.56m/s JIE) T 32.4%.34.7%.39.8% T, T
v FHEY AL FREBEOBEEE T, 32.2%.
22.8%.30.0% Th o7, AHFROBEIZ LY . HBER
Eix72%AELE, BERELBSBEAEICENT2E
BRI P RBEROBRERENMEEERED LR ITS
ncraktli, £/, FEEENCEERR L BXHE
HBOBEFRERLEZRKS 2R5 L. BEBBAEVKXT
EEOHEMNEEIE L . BEERBARVWETIET T
DFEETHMEEMEIEAEEDLLRY, ZTDIZ L&D
b, EETIIEL 2 BIEEXSB IV EEICRDITON
T 2B E BB T B LB b, AL TIHIER
IR lom MU T & 2 RWfE & b L7-28, $5MERIFEAS lom BL
LEOBETL 2HEE B HHT2DTH D,

R LY URBRBFOBRRBELCRBT . 2 RER~ L
FRIBESOEEREEIL. 77 XAF v IROBERE
LHRTEWLD LR, RRELT, xUyL Y
THEFORBRE T/AENTZDIT 2 BERL X
BREBEOTEROEAPEF LR L TRES THETE
Tl DICEVNICEFREEY, BTTXAI7
BIEHIEBITR 2T LE o DICEBERENEL Z2
ol EEX LN,
T, FIIIELEEE 046m/s, xT LYY UEFOE
BREOREMRETLILbOTHD, R2 LHEL
TREEDRDI2NERDNSE, ZhE, Ay Yy
BINTTRAF v 7EREEBELT/hIWNWD~L FE
BEFOEMES+SICEEINETED LB DN,

100

90 i

80
= 70 A
S A
< 60
o \ﬁ-_-_‘i
w40
L Ca © o

20

10

0

0.36 0.46 056
fEEEE(m/s)

—h— 2B (B ®) —A—TFyFEY K(ER)
——2B(EMEL) —o—TFuTH YR (EER)

H3 FEXEELEERETIATVIER)



20 : R F 2SR 50 5 (2003)

100

90
80
§ 70
E 60
iz 50
40
B 3 —%—
20
10
0
0.36 0.46
EEEE(m/s)
—a— 2B (E®) —A—T7yTEH UK ([ER)

—— 2B (RHEH) —O—TYT LI H(EER
B4 ERECSBEBEGILOYIETF)

X AEOREET, KEL MBS S OBERBELET S
FTWBERORAERD CTEBRAE. BHAEL bIT. K
BO2RBEIC L 2BERENERTORERIRI DHIT,
EREEREN 1Pl T & 12 cnPh EOEITHIBR Lz,

0.14
0.12 B0.36m/s
- E0.46m/s
0.10 i 00.56m/s
= ) 1 H i
m(0.0S H
oy 0 i 1
@ 0.06 171!
0.04 il 1 | HHHEHE
L [
0.02 j ’ el e
| Il
000 ® . ‘

NN N N A AR T AR

EiERERCem)
5 {FEREELRBERRGEGILOYIETF)

£2 TIAFyIEKOBBREORER (TEEEE 0. 46n/s)

2BERANA| Ty T EFT R
=N VR
KR 1.5 21
ERERK 105 65.7
FHGERERRE cm) 5.7 5.8
EERECGERRm) [1.8 3.1

£3 HmULyYUvETFOBESHEOKRWEEEE 0.46m/s)

2BRBEMRN | Ty TFUY

VAR ~L R
REREX 1.5 5.3
BER 104.2 96.3
EH(FERERIE cm) 5.7 5.5
EXEREGEERR cm) | 2.2 2.8

4. &9

ERREEOR LE B L TER~L FREBEE L
MCEFROELRNE I, MESNEALTET 14
FEOCHLAEREMCB LENIB CEETES &
5 cekiE L, SR 2 BHERI~L PRI 2 BUEL
7

FORER.

(1) F792xF vy /7HRKOBEREICBITD 2 BRERAN
N REEBOBERE X, Ty 7¥ v~ L b
REEEOBERE LV bIEHT19.3%MRLEL.
BERE TR, 15.0%Mm E L7,

(2) FYLYYURBRFOREREICRBITS 2 BER
~L BB OBEREIX. Ty S F U L
FRIBESOBERE L LB LT, 8.9%ALL.
BHEHAETIE, 7.2%MA L7,

RIERE LT,

(3) TEHEORAMKRANMENE S, BEHIEEBER A X
Uy P LBERERMETT5EEA6NTDT,
BEHERER Y UE T ANER D D,

(4) AUV YURBRBTFRBRB/RBFETHDDIC.E
TKREVEATH, BEFICELVAICEEDZ
ERHY . TTRF vy JEROBEREIZEMEL
2ho to ALY URBRFOBEEEL R LS
BBHEDHIT 2 BERF~L P REEEO 2EKE D
~)v b%:é LICKBTHUNERD D,

5% U EDRERAEE 2 TR 2 EEOBHKR/ILOR

BN~ FRBEEOKBERITY) FTETH D,

25 R

1) BIIBSE : EXZEREFA LBEEREE L

AT ACETHEROFRE  (3) EREENICBITS

BFOREESICET 2 ERWEE. EBHRZEFE

WEHE 32% 15 131~140  (1985—10)

2) WFHEIES : ERABEREHOFRE (2) BT

BRIBFIELEE UBEOFE. BEBRFERST 53 %
3% 67—73 (1991—5)

3) /IHREE : 5| SHEREERIC BT D HFFE(2) /ML
TRER BT ORERFE, KBRIBEEHARFENE
HET7H 61~76 (1981-3)

4) MERKERIZY : BEEORB T REBEERTO
BREE 1R U M RIBERBOBERE - BEBR
FLE LT EEHR  No.49. 35~38. 2002



BEBRFELSTILTHH  No.50 : 21~24, 2003

HRHMERZRIH L 72

21

JEyFIT B 72 BA T RE B 2 D HERE

RPIh—=* - FARFIERER* - REBE—* - BERRE**

Site-specific estimation of inter-row weed cover through inter-row cultivation

Koichi AMAHA, Kentaro NISHIWAKI, Ryuji OTANI, Tatushi TOGASHI

Abstract
A visual method for locally estimating weed cover within inter-row area is proposed in this paper. It is combined with

cultivation work and doesn’t use morphological image analysis, which often requires much computing power. Pairs of images,

one was of uncultivated area of a field at the front nose of a tractor (front image) and another was of cultivated area at the rear

end (rear image), were taken while cultivation work was carried out. Crop-soil boundary lines were detected from the rear image,

in which crop rows and inter-row area with flat and moist soil on its surface were easily discriminated through simple image

analysis. Boundary lines were then extended to forward and projected on the front image; thus inter-row area before cultivation

was estimated and weed cover within the area was calculated. It was possible to locally estimate weed cover from the images

taken in a soybean field by this method, though the accuracy of the estimation was not satisfactory and needed to be improved.

[Keywords] cultivation, weed, inter-row area, cover, image processing
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Development of the Harvest Truck of Asparagus (Part 1)

Mitsuhiko KATAHIRA', Yuichi ENDO™, Kazuhiro BIZEN", Yoriko ISHIDA' ,
Koichi KOMATSU * and Yasuo KAMADA"

Abstract
This paper developed the harvest truck to do a light work on harvest of asparagus . The developed harvest truck

examined that it was at light work as compared with habitual harvest, the harvest of electromotive truck, and the

harvest of commercial truck. The evaluation of each work postures used the Nagamachi style Working Posture
Analysing System and the Ovako Working Posture Analysing System ( the following OWAS method). The
developed asparagus harvest truck has the following functions. 1. A seat can be moved to right and left.2. A seat

can be rotated freely. In the harvest work using each harvest trucks, the work postures has been improved and the

burden grade of work fell rather than habitual harvest. It was improved the work postures which was bending

posture of the back and the bending posture of knee to use of each harvest trucks. Moreover, as for the posture of

harvest work, the electromotive truck has been most improved in each trucks.

[Key Words] developed harvest truck, electromotive truck, Nagamachi style Working Posture Analysing System,

Ovako Working Posture Analysing System , asparagus
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A Trial Study on the Practical Education System for Agricultural Management
-Development of a General Purpose Vehicle Mounted Various Devices for Learning Supporting System.-
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Mechanical Harvesting of Blueberry Fruits (Part 3)

- Field Test-

Akira AKASE* , Hiroshi SUZUKI* , Hisao ONISHI** , Shinya SHIMIZU*

Abstract

The author made the blueberry shaker that has the 8cm stroke and the 1.5m boom length and carried out field tests using it.
The main results are as follows: (1) Ripe fruits were almost harvested in over 13Hz. (2) The harvested fruits have no damage
when they are collected by vinyl sheet. (3) Mechanical harvesting for blueberry would be possible when the shaker were used

for main limbs without large laterals.

[key words] Blueberry, mechanical harvesting, shaker, index of selective harvesting
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Application of 3D Measuring Technology for Sorting Fruits by Shape
Hirofumi SUTOU*, Shu-huai ZHANG, Hiroshi FUKUCHI*, Osamu ARAKAWA*

Abstract

The purpose of this research is to firstly develop a 3D measuring system, then to discuss how to calculate the
volume and how to detect the bruise defections of apple fruits. The developed 3D measuring system is composed of
one laser distance sensor and two stepping motors. And the calculating of a whole apple volume was based on the
3D image generated by the 3D measuring system and OpenGL, C++ software programs. The detecting algorithms of
the apple bruise defections were proposed by using the apple’s shape date measured by the laser distance sensor. The
results show that the coefficient of determination R* was 0.9261 between the measured volumes and the actual ones
of apple fruits, and the 3D images were effective ways to detect the bruise defections of apple fruits that could not
clearly be recognized by human eyes.
[Keywords] apple fruit, 3D image, laser distance sensor, volume, bruise defection, OpenGL
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Precision Farming of Dent Corn field (IIT)

— Improve on Device for Estimation of Plant Length, Relationship of Plant Length and Stalk Diameter to Dry
Matter Mass of Dent Corn—

Hiroaki FURUHASHI*, Katsuyuki TANAKA™*, Takeshi TAKANO®, Kuniji MOTOHASHI
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The Topographic Survey which used GPS Receivers (Part2)

Construction of a measurement system by PDA, and presumption of the height by the weighted average method
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Support System Available on the World-Wide Web to Diagnose

Fruit Disease for PDA

- A Method of Search on Symptom and Disease Name -
Kotaro SOMA, Teruo TAKAHASHI

The purpose of this paper is to improve a support system available on the World Wide-Web to diagnose fruit disease by using

a personal digital assistant (PDA). Many keywords for the diagnosis of symptoms were classified into several categories such

as color, shape, texture, place, and so on. Selection and combination of the keywords in their categories were used to search

articles regarding the disease. The results were shown in the PDA display by Web pages with some items linked to the

details of disease in order to allow the desired items to be found easily.
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Agricultural Meeting System on the World-Wide Web for
Personal Digital Assistant Use

- System Configuration and Meeting Form -
Takashi TANABE, Teruo TAKAHASHI

-

In order to share agricultural information jointly among farmers and other persons, we tried to construct a meeting system
on the World-Wide Web using VoIP for PDA use. The system was composed of a PDA and servers (a Web server and a
streaming server) through PHS and the Internet. The meeting form was designed to allow farmers to take part in a
discussion on the system in real-time or in flexible time by using voice, still images, and documents. The state of the

meeting was shown by a progress table in which voice, images and document files were linked.
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