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Technology which lightens weight of Seedling grown in pool by using materials
such as Chaff molding mat and Carbonized chaff

Tomohiro NOZAWA' and Toshiyuki KIMURA'
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Seeding and weed management techniques of soybean-wheat relay intercropping
using intersowing seeder on upland field converted from paddy in Southern Iwate Pref.

Tomokazu FUJII* Koichi YAEGASHI** Tatsuro OSATO* Osamu TAKAHASHI*
and Masaaki TSURUTA***
[Keywords] S.ERIERER, STEEBERNT, FEERE, 2831 F1X, ai¥

1. #E

SHFRBEHOKAME TIE, F4 XL a rXOEARERD
ZEMD, ZNOOR—EE TOEMIRARETHS. TNk
2, HFREENRESUEAHCIIEOSERFOEEES 23
ERshtak.

ZDfed, FAREa ”XOIEORE R EZ RIS 5 Hdi
L LT, RifEE R R R e 285 5 SR MRt
PR EFERDO—DOThHH LEZDLNTNS.

AFRPERTIE, & RN A XL HEET S EM
BEMTOOLTRY, ZoBRERWTFER—ESH T A XLa
LXORWEREE 24 2/0) MFHETHS. ZOHTHE#
T2 FVWTIBREZAT O 7o, Fic kB BEAT 24
ERRNC EAFIETHE, I LAFBERRCELRTERN
TR EVHEE-ELRARRETH Y, BRBEZ 50,
FOTe, BEELIETH 2~ LTWBAERIZL V2L
HEZFLARWZ L bbb Y, TE - BB AR T RREA L.

—F, FECONEMEEIINL, O Rt ¥
—DPZETN—AIZEY, N 7Y T T ABISERAEERICE
ETHEERS BRI (RS 1998, KPS 2002, KT
2004). ZAUTXY, FARELFHEEHBEOEIA—ES
T 2L 31E, 3ESENFREL RoTe. ZOHFRTIE, R
DOEEHERAWDZ L0, BLEEEIT) Z LB TED
W, FA4R, TAFLHITBTREOEREE TH TR
BERRTED. T, BERFFIFEEEZ TS Z LIZLY,
F VIBITHENGR B EEAFRETH D, LInLRAD, 24
H LI 3 LM, ERRI—ESEEET TSI LTk
B, 2 fEB LI CIaB S RER| O HBURABA S TX 2
WZ LR, FHTEABREAIROILS Z & RN

BIRHEL 2D,

SRR R D HEEE B OV TY, < OfF
EHRRENTERY (EE - £ 2002, #%iE - & 2002, &iF
2002, 7&EE 2004), WTNHIEAERTFOFHNEETHS &
INTERZ. EBIT, ZOFHHHREREDOR LIZE > THE
EThDEINTVD (EE - £2002, 7EE2003).

ZD XS BRHGEREE S T, AR CIERHRRE P E
LTeFA R a rFXOSERERIT 2 R 52 Licky,
BT IRTEDN L SRR OB T L 5B OERILKIZH
TR ER ORI EAT) Z LR BRYE L.

AHGELY, YR 13~16 RS R B RN AR LIRERTSE

TERHNZ ISV B S EMIBERIIC L 5% - KEinlEREE
i1 OFT, AFREEGTREIRERR DRAGGHTHIR CorEM
BEERIRIC X A/ - KEERIEEANORL) & LTTht.
B LRSI HE R R T D.

2. HHBLUAE

AIRHIERERIE, #( X L AR DOIERHERERIAC LY, 2002
D 2003 FITHNTT 24 3 {EER TITo 7.

RREY, AP EAERISEE, B 33a, AlF
1BITH A X, KHEE 2 £8 fTok. ¥k, TEREnNCES
HEKEEZT, HEEDHIEEMEZIToT.

Ol FLEEE Y L X —CRR IV SRS 1
) 2L, e, FAEEE KR GRI6), FTHn—
# Y (Ko ## CF310KS), & ZiXH= 1 1 (Y #H CS21)
2RV,

FA REREIESEDORRA Y (EEE 6 H1H~6
B 20 B) A, asAFEREIIIRAGEORNY I (FE

EFREEWME L ¥ —RENEETFHER
R ) 5 R R R B RN R =
R F RS BEREREREER

(T024-0003 AFIRJL E/HARE 20-1)
(7020-0023 =FEEMTEAL 11-1)
(T029-4501 AFEERENE » FFETASRZE TR 14)



20 BEERFATILTHE 51 5 (2004)

9 H 25 H~10 B 20 H) &AWz

FA RETOBRERSNL, BEFE 75em, #H 20cm, 2 haEE
L1, aAXETOBEENL M 75em, 1BE2 598X, &
FEE5ke/10a & Lz (E2X). MiEE (kg/10a) 1L, 2 A¥(E
TIIEIE N3.7, P12.4, K9.2, BE#IIS JOUEZEMHENTA N2.0
LL, #A AVETITEAR N20, P8.1, K59, BiEEL L L.
FRE BB HE TR TiTo 2.

FARVE, abFEL bz, ARHBERLIATL T35
WRERZ S &2, MEERAERITN U CRREAIEME & TR
BRI MEEE Y Tolk. BE, U FHEEIEEIE
EieRehl e U /EEREERE L.

10 RACEHCES U EREERONE

S 1S

TN I
/@VV /@\(V/@

75cm
$2F IEFEERIEOSERS

IN

3. BRBLUER

AR « a b EFHEROTHRRI BT 2EEFR LA
VEEDIELEEREZ B L B3N, H1HN), BeasxH
BT AR OFFMEmS 5 45, 2 BB LI,
AEHEEOESERI/ERIND e, 2kl LT3EH
REFELRoTNS.

1) HEERN
(1) 1 BF 1 X (BTE0ER)

LEEZ A R0, [BTORHEENSFRETH Y, HBERICHER
BB DEH B ToTr. FOROTRIEE/EEHETOXA X
HITHELU .

(2) 246Ba LK (51 XLERER)

2B = LX % 1 EB # XA 2002410 A 15 HIZ 1
VEBHA RDSTERNCBRE Uz, B 1 /EE &4/ RITHE
LB THY, EFRIIE2RITRTLBY Thok. 1

VEB#A X% 2002 4511 A 7 BICIVEE L7720, WESIRIZ 24
B &Aootz

BEROBIIRCHEER~DF A ZAZEDREY D72,
VB LRI EN o T2, & DI, WA ELTERT
X7z, ¥iz, 2{EB a3 AFSHEMETHIUL, 11EESA RADIX
FEERIC L BBEEZZITIC WL BbhD, ZhbnZ eh
5, 2/EEaAXOETRE HNCHERTEX S L1, 2/EE=
AXIIEHRRELITO L NEETHS LEDNS.

SEEAALAFOBEEIA A AFOREEHIAD 5 b,
FA XOBEEHENE T D LELXONTRY (EE - £2002),
TAFITOVTHRFIPUETH 5.

(3) 3#EBHFM1 X (QALXIEMER

3 BB &4 X% 2 BB 2 AFULH#RTD 2003 426 A 24 AIZ2
VEH 2 AXDOERICIERE L. B ThoTz. BERFD 2
EH a AXABRIIEIRITTT LRV Thok. 2{FHa LAY
% 2003 4E7 B 14 BITIVEE LTz/o, FEERIX21 B L2420
Iz.

2 VBB I ARUEIEEDa L VBRI L D 3 ERSA X
DEEEBET B 7eDITiY, I LFIHEREOFA REBEEIE
HREVATETHORINEEZONTWS (BE - £ 2002).
AR TO 2 fEE 2 LAXNHFED 3 1EBF A RAEFEIL, BX
FHEERFRS CThole B4K). Z0k®), I AFOUHEE
¥z X0, 3EEXA RHBEEZ ol LdL, I 5F
DRI IEREBN DRI AR E e, 31ER A XOEERF
#i% 2168 2 AF QI SWE L CRET S T LidEEL.
3 {EE# A ADIBREHIZOWTIE, SOICREL, HRtsEs
FIWERSDS LEBOhS.

H14
: ®
N

= 6
I lT—I’—'
% IE C[ETCETS
9

ZIEpEEERTH

-
5
I .i\___

il 1 TR

]

H e mE

EE3

e[ ErBEREnT
)

. TERERUEANE

WA TR i
o

11 A
® HEEIER
A TUBIEE

EIE EFREMCHITHIEMEEREORMARTO
2 £ 3 ERROLA N (RERIIRFEERC)




RESEM © STERIEEERIAICL D4 A X -

I AXHBEOBER L UM S BT 21

F1R FA X ALFIEREEERE QEIH) 2B1TD

VERRERE (R
e Vel BBk SR (EEER e
£/8/B @)  (ms)  ($10a)  (5/10a)
WEB (B TR
FAX v 2002117 1 0.77 238 238
#E 20021015 1 0.60 20 22.0
BRE et 2 0.54 638 13.6
3?1#% %g%g 2 0.29 290 57.9
REEER 2 0.37 5.9 119
i 2003714 1 094 21.3 213
wE 2003624 1 0.24 432 432
RER 1 0.54 6.8 68
;¢i¢ﬁ 2003/7/28 2 0.33 24.3 486
B 3 0.37 5.9 17.8
I 20031113 1 0.87 19.2 19.2
SEEIREREOAS T @ERR IR 286.12

F2F& 2481 LTEERD 1 EBFA ADEER
FER EEEHE oK
(cm) (i) *)
64.5 13.9 4.6

EIR IFEFM XEERO 2B LXDEER
BE R R
(cm) (cm) (A/m2)
63.6 7.8 197

F4E 2 kEILFWERD 3 BT 1 XEHDHT

2) HEETERMN 7

FRR TIPS (RIEEBEER TR, (RSP
L REREA G ORI EREEERZITO 2 LTk Y, 243
VERR COMERERTZIRINCINZ D Z LR TE .

(1) BieteyEEERTPH

AEHIBRER CHME LI O LR BT, THIEVRYRERE
BT ThHD. i, 2/EEaLX L 3EB A ADERE
ORTADD 1 BERTRERNCFHEITS LW 5 bOThS.

EEcoFFEEL, RRIOMZRRZIZ, SMIOMEZRE
2L E5K), FHBROLHNE<EY EBRSRVWESITRGE
Uiz, EHHHIEETITY, PRI L VW ATHO/EY
OTTIZERL £ A REE Lz, fiu—2 Y OEEM%Z
WYL, BREZIVEL Uiz, Fi, I AXEhOSHENC

X2 AFOREEEACBNE Do), T —2 ) OE
BINIRVALTiTol. Z ORIERYEEREENTHHZ LY,

B EAEEFOMERERND2 Role. ETe, &% TF
B3 2 LIz X VIR OBRER SRS GB6D), LV
PHERHIEREIL, R L 72 o T

E6E 3BH 1 XBEEATPHRMILD D LXEREOHT
(% : chihal, & : R

(2) femEshhst

EAEBFOREEFERORLNIFH THD. BRI X
HIECIIBHEATE T AR ARV e gk - BTN S 25,
SNEMREERIE I - BRTOT, TEhe—F ) ok
FRFEIc L oFHORLE L GETR). Ziud, HHREZAW
T - TR < 25T, FRCEESID 2 1RE
I AFNEEZZIT DFEMERDHD LEZONIIZDTHS.
FHRTH, 31EEFA ADEEHIC 2 EIOFHEER L. %
VEVEYABREERTPE L FfRIC, EIEMZEY L TiTo .

Eie, B2 AXHIE IIEFTFOFHRIATOIVRVE,
BRRD X 5 IZBREFIOERBROND Z L &, KD Toem &
JRNZ EIZ XV RRIHEEE TV, FA AEh LR
BRIEBPPHNEEL RS, I LFEFTHHL, ¥4 X1k
& FIRICFRRBHIC Kok E L. ABRTIL, Rk
M 20034 4 A 28 BizH#feEm LIz, Zhucky, FEI%)
FcHEiSh, I AFORTIIE LS he GBS ).

.

:
B1R A XEFPRHORHO—42 YTk SPPRET



22

BEERFATILTEHHRE 51 & (2004)

B8E 2/EDATEEPIMTEORT
(G : hEET, 75 PR

(3) REHBTH

STERHERERE COMEEEBINOPLITH TH D, B
BRI 2R AVS & S DITESR NS £ 5.

AR TIL, 2EE a AXAF P - 11EE & A ZUGHE#D 2002
F£11 7Y INVT ==h v - IPC KFFEBA 21TV, 8L
#D 200344 B 3 BIZF 7 = VANLVT v v AFVKIEIBA %
1Tole. EBIT, 3YER # A RAEFH -2 V5 H = AR D 2003
£17H 14 BicE F XU P AHABA T2

(4) HEEERINOEAIT

BTSRRI MR A B 55 &, 21EB 2 AXAEERE
DHEERAERIIEORTHIEFI< GBI, EALRE
Rk Bbhz. '

3 {EB XA REBROMEFRAERY, THFEREKO1 LtO2
ThiRhote (B 10X). 31EB XA REROMEERIL, £D
RKTHRILTHBZ 2D, ZOLIICRIZEDERE LD
IEE 2 1EH LX) hOMEEBROETHD LEDIS.
Bz, KOTIX 3 1EB XA ABREEAT#HEZITo/CZ LT, 3
VEB A REBEROMERERZIMZ D LN TERLEDL
3. oL, BIEEYAEREEATREE T ol L OA IRREE
DFFLARTZ LITR DM H 53, 2 /BB 2 AFIHERIC
A FRAROERUEREA| FRRTIIE b EDA S E)
ZEATT A Z LIT L WVEEERZNZ D b O LEbIS.

PLE, BEeSEERTTENINEE L, AFFHE L RE

FIBAOMAEDE THEEL ML DND Z L b LigoT.

25

“a 20

]

~ 15

L]

9 10

g s ]

P I s N oo B 5255 B

O #rx8 O ) ® @
BAXE X4

EIE 2 {FEILXEFFOMERER (2003/5/26 FHE)
33) @BB : ¥ WI=hy « IPC IKAHFITVANIAIFIR+ P 2 B (STERD
QIBA : ¥ 7274 » 1PC IK+FIzVANTR AR+ TR
GHER : ¥ TW72zhY = 1PCAK+RHHTAEIEL
@B : Y IW7z=h - 1PC IK+ehgh
Q~BHENFERIZ L YBET—H

400

N

£ 300

&

i@ 200

¥

ﬁ 100 T
-

: o lm

gEaER D1 D2 ® @
B A XF E‘:ﬁ
E10E 3EBSM XEFROMERER (2003/8/27 FHE)
) O Bt QEBILXE) FIE - OOMEEE
— GRS X MYy L3+
@2t : QERILYE) FIE - ODMEEE
— QEBXXE) t4YY LEL+Bt2 [E
GHER : QEELXE) #9E - QDMREE
- GBS XE) 1NV L3+
@ERN : QEEaLYE) FIE - @OMEEE
— GRS X 1Ny WL+
Q) PENEERICLYBET—F

3) InE%F ‘

BHSBR CONENE 1 BB X1 X 32Tkg/10a 2 %), 21EH
a ¥ 293kg/10a (1%), 3 EH#ZA X 200kg/10a (1%) &
729, BTEOKELZRERTET.

4) SHOMYBH

SHITEOIT 3 4 b 1EERE BIgI4S, TIUTHIE LR

EEEHTICE SRR 2R LT D.

4. S|FER

KIBL—5 2002 REFFHIHHLTE KT - RLEH
EEEEE VAR 13 EETRRER GULESS 147-148.

KIBL— 2004 FEAHUZRITHKE - £ 248 3 1EDIZDDIL
EEHEEIEEE BB 9-12.

T - REES 2004 FESHEACRITSKE - /NELE
RHERERISOME SRR, R 16 FEMAERIER Gt
) 110-111.

FREEHED 1998. N 7 VT T ABNERHEREEIC L D
INE - KEDRERERST. TR 9 FEMEREER REED
286-287.

EEIEE 2004 (EHAENCRITAKRE - INESCERIERERSE O
HEEEEMN. TR 16 FENEREER GEALES
126-127.

EEEE BEE 2002 KE—KEEFEESSRE Rt
EERTSE 55:75-T6.

EIBIEE 2003, BIVED ODRIEY~DN N F v FRRE
E5 EMEE” . SV —UUR—| 41257,

IR 2004 ESRIRICRIT B HA A—A A A ERE
g coMEET  FULOMEE 414-17.



BEERFEESEIEXHH No.51: 23~26,2004

23

HRFOIRE & R H A 4 D 1R

—fEgt e > FAIB OB X 5 HHERE —

RPIGA—* - VAR, - RA[ME

Variable intensity inter-row cultivator

- Tillage depth control by positioning the tractor’s hitch -

Koichi AMAHA, Kentaro NISHIWAKI, Ryuji OTANI

Abstract
A variable intensity inter-row cultivation method, which controls depth of tillage and working speed according to locally
estimated states of plants, soil and weeds, is proposed in this paper. Applying just required intensity of cultivation to specific
field segments can improve field capacity and energy consumption of inter-row cultivation, compared with uniform application.
The position of a tractor’s hitch, to which a rotary cultivator without gauge wheels was attached, was electrically controlled in
order to adjust the tillage depth. The accuracy of the position control was less than 1.5mm on a concrete floor, without traveling
of the tractor. Under the real cultivation work on a bare field, standard deviation of tillage depth was lower than 11mm within
each tilling row; this control method was considered to be usable for rough adjustment. The difference in depth between right
and left end of the cultivator was regularly observed and reached to 23mm. It was caused by lack of level control for the

implement and needs to be improved.

[Keywords] inter-row cultivation, variable rate application, implement
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Development of the Asparagus Harvest Truck (Part 2 )

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

Abstract

This paper described the improvement of working postures at the time of harvest using the asparagus harvest trucks of No. 1
and No. 2 developed in the 2003 year. The asparagus harvest trucks had arranged the front wheel in the center of the body. The
seat of each asparagus harvest trucks was larger than the last year (W:40 cm X L:30cm). The asparagus which was harvested
by worker was put on the table of harvest trucks. That table was behind of a body for asparagus harvest truck of No. 1, and it
was ahead of the body for asparagus harvest truck of No. 2. The rear wheels of the asparagus harvest truck of No. 2 had camber
angle, because of run straightly.

Consequently, the asparagus harvest trucks had improved the working postures at the time of harvest than the custom harvest.
The asparagus harvest truck of No. 2 was able to come advance straightly rather than No. 1 in the fields. Therefore, the working

postures of asparagus harvest truck of No. 2 had improved than the asparagus harvest truck of No. 1.

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

Ovako Working Posture Analysing System , asparagus
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Development of Autonomous Crawler Type Agricultural Vehicle
- Design of a Fuzzy Steering Controller for Lane Change Maneuver -

Masanori SAITOH", Jun-ichi TAKEDA"

Abstract
The objective of this research work is to develop a steering controller on crawler type agricultural vehicle by applying fuzzy
control theory. The deviations between the desired and current lateral positions as well as those between the desired and current
heading angles are adopted for the condition part, each of which consists of four parameters. The steering angle is then set for the
operation part. By applying membership functions, the optimal values of eight parameters are analyzed in the lane change situation
using simulation method. The results indicate that the shape of the membership function describing the deviation of vehicle heading

angle has a greater effect in the given simulation conditions.

[Keywords] crawler type vehicle, fuzzy theory, fuzzy control, autonomous vehicle, simulation
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Design of a Cherry Shaker Mounted on a Tractor and its Field-Test
Akira AKASE*, Hiroshi SUZUKI*, Kazuhiro BIZEN**, Taisuke MIZUNO

Abstract

A cherry shaker mounted on a tractor was designed and field-test using it was conducted. Main results are as follows. (1) As

the shaker was mounted on the tractor, set frequency and amplitude were transmitted to a cherry-limb well. (2) Percent of

harvested cherries on a hanging limb is low. That would be improved by pruning the tip of a hanging limb.

[ key words] cherry shaker, tractor, design, field-test
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