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The Effect of Surface Conditions on Tractor Mobility in Grassland ( Part1)
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Influence of Cracks on Clod Failure

Takashi KATAOKA*, Kazuhiro ONODERA*, Sakae SHIBUSAWA **
Tatsuo HIROMA*, Yoshinobu OTA*

Abstract

Clods which have frequent cracks on their surface are formed by a reverse-rotational

rotary tillage in heavy clay soil.

showedthat the cracks led to the clod failure.

We pay attention to the cracks, and our investigation

In the experiment, the water poured on

the clods was assumed to be the rainfall, and the clod’s and the crack’s behavior was

observed. Then the clod failure mode was investigated.

The results were as follows; it was observed that the cracks were enlarged by the

water permeation and then the clods failed.

blade which is perpendicular to the blade rotational direction.

The clods got the bending action from the

Then the clods had the

stress and the curvature was formed. The new cracks formed by the water permeation at

the zone of the maximum curvature, the maximum stress zone, led to the failure of the

clods.

It was considered that clods failure occurred as a result of the cracks due to the water

permeation and the stress zone created by the bending action.
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Simple and Convenient Measurement of Unit Mass of Soils

Tatsuo HIROMA*

Abstract

This paper describes a simple and convenient method of measurement of a unit mass of

soils, provided that, a clear transparent conical shaped plastic bag of about 0.0lmm to 0.02mm

thickness is available in the market. A conical hole with a vertical angle of 60" is dug up on a

field. The volume of soil mass removed is determined by accurately fitting the bag into the hole,

then, water is poured into the bag up to the soil surface level. The water volume which is equal to

the soil mass volume is measured with accuracy from the mass balance. The measured results on

the volume of 60cm’ hole made from a plaster and another dug up on soil surfaces had errors of

1% and 2.3% respectively. The unit mass of soils is calculated by the mass and the volume of

soils dug up on the field.
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Ecological Culture of Rice Plant by Non-Harrowing ( Part 1)
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Masanori IZUMI*

1. (FLEBIC

BAROTFERIY, REZ/RMED DT
A MEBER#T CTEN T WEBRICH B, £ T
ROIETH HEDOEBERIE S, HFORKE
EFEN, BRRLEVWER Y, EREORIICH
FTHEIABREN,

L2 L, MERERETHIMNT 5%, FICHES
R L TEIR MEE B LEBS 5,

BT OHEEMRIFLAREE 3 ~ 4 A BBHED

FE&MTH Y, BEEOERREIICAM SN,

IR - HK - HE - EREEER DR LT
TbRER oY, HEHRIEMETEYS
Ly, BERES, BBIBATHEEL T

O—x—%3E, BH3ET#HLIV 7Sy F%
ElmEses (K1) . BEn—5—0kA
ISR bR 2 D1, BEEGDOER % <. X,
—fIROEEEHFICTT 570, [Kiva—+t
R EEL L, RERL L EE - &k
FEARERHCIT 2 5 HEEE & L,

ENEAA MERREC LTV 5, BTO A

: \ . ]
(R : RE LRE(FEL S\ T LB ré/ A7 7
SR, REIC L BRENS SEEI §q=§é@ _

Vi~

DOREREEER L [EERLRARE
] UTFND—EEEWD) BTESBN
O —HEEA AR, BERICTHERER -
RERBREZT S L & S ICHEHMICTEE L,
2. NO—HEBOEE - #Et K1 /No—HEEEOES

1) &

TR A HEE ORI & A OP/ICRL

* ZERBEGASH U5 BEARS)




20 BEBRY LTI THEE0S (1993)

FH1 mto—x—ok

Bto—x -0z, &PROME
B L RHEY & & S IS
AiceEN*EE 1 0m<, MAEAE
AEHTLT, HEZEICFDITH
IFo—4&—1[EETHBEAIZ 2 [E50
miEB T 5, O —F —DEEKIIES

0 (cFRY) 5
~/ﬂ;@%ﬁ%@hv”
LA ,-)AY‘J

\ ,\-’.‘

Bt —2 —OfFEERSIT 70— FNER
REEICLT, O—F—ZRHSAETHEI2~3
B L T 5, HAIEIZRE LY 70—
FBAEETHDT, BD (3~4cm) ITHEBAE
R T 5, Fio, HHEEMELSVHEIZIAK
BIC R4 7N\o—TRBEZBH LT, Bt
MELMIES €5 LRAKRHIHFICT 5 & AKE
OHEFEIAL THEMBEZISES E1) .

.
br‘- —-a.!ﬂ- ,,

200~300/E], REAHHEE & BE)S ¥/,
2) 1EEFE L IFRASSH

O—& ) THE L7EBIC HERT 5 ~ 6 B,
THRBEE T ABREEK L TEHEEKO LT
%, HEYAE, TH»A¥S, KELICHSR®R
RCHEYZTS (BE2) ,
HEEICES Lot o —2 — 2 HEICHL
DFTEET 5, £RITT—F—DHATHI GH
2 O ERICHEEN S N TR /25, B4
Bo——MAETSICTTFHCR AT
hxn,
BICRRIIAT 70— FTHRICZY, fi%k
IEREARECTDONS (K2) .

AT RN P OFE LR FIIAK & 58, I
BLTHEREZESE, FEBLEOREE®T S, X,
THRBRANC S RIEDS VA LR AEEEZEZD 5,

M2 NoO—EREOEKK

3) BMOIEERER - BE

BITORREELZELOT, $HH3EL LS
T HEEOW T RROMESD 2L, EREIF
DEGTEIES L, BERFEERIES
T\, EMABERSE, BHOBEIC LTS
DYOERIBHD, REER1~2%HE2 (FH)
MAEBHENLH 2 ~3 BT bES, M
&R OEFHIT W (E1)

HEBRCKEER CRERRBEOEE R
BARREN LB L8, ChidkEsns,
X, NO—HEEOSAITHEEESER L T
> LHHRBOT, REROMEELARS R



R OEAL: BREICRI LWEIR FRIEDOETE (E1HR) 21

R HEBED, BEMHSOH NS %
AEFRDBES IR, BROFIRILAKIC X 51E
IR MEBRO NS, HICEBSSBLTW5
%6, & HELERBEIERINEES
BHInB,

F1 No—EEEOBAEE

28 o] man | o
5 g ;
B 17T H HE 1—-2 0—1 1—3

\NH — HiE 1—-2 2—-3 3—5

) HHOBE - % - K& X 2 RE
1) B\ ks 3~89% /ML 2~4%
(2) B KB 2~4% R 1~3%
BT
OFF, WHEENBREEKES
QOH#FRES 1 X307 — )
® 5 7 #30PSEk
@HRER 6 4, /o —HEiEE 6 S&HSMmEE

&2 ERREX (4,/10a)

L | e | 8 | EE | F
BT HME| 24 19 36 41 | 119
BAEHE | 25 15 — 43 83
NO—HfE | 20 [fIg&| — | 39| 59

s CHIBETE T £ CORMERMIZETICH
~NI0~50% FiE & 72 0, BERRER A RER O
 TERASK IR & 72 > T, EIREITET <ER
B<N\O—HEDIE & 7% -5 72,

4) BEmRoOBEIGHE
NO—HEE B R KEORANCE - T
ROBETHENEZE25 (E3) ,

(1) BEKE 2 calA FOBEIE/ N0 —HEFE
2115, (BRIETORE HELABEI
5~ 6 A LLEAR ST 5ES)

(2) TEEER, BR, KEEHht, 754+
BOMKNEBFETH 5,

(3) WLELBEAD VIRAKT HEHL, BITD
R#EZ, AETELREBICZ> Thrb/\O—HE
BT 5 & 3m AR K D VWS
Bons, (EHIPELL-/HELRAL)
(4) PodbheEic X5, AEOM M/ ND—HE
BTHLABOEZ 00, BB
TEALEREDPREERITD 5,

(6) 1HOMEE TRERLRREME L BTO
REEBEICDIFHETE, HCELE,

BE) EEEEE

5) W AEFE 2\

BAT OB TIRABRIEK £ KBICH LIE
RS 7% E1C L BEXRBICOREIC B2, 7\
O — EAR R A U0 & 72\ D CIB R Lk IR T
o L AR, BRBEOEEKEZVEK, B
DFEHET B, M, BE->TWBKEFETS
o, PINEESRE ZHRLED LN,



22 BERBFESFICTRHRFELW0S (1993)

#3 BROBICEE

1) TEERRbEttE

(25%)
2t| 7941 | Re@bl @eEet | &t | Bt 8
VBt | AR chORA R R | AR R AR | RR AR B /1
szl o o ©l0 olx o|x ala o]0
Bl OFLoEE - ENEA O ESHE A BEERLVSTSSE X T
gEpE Bogsr | AREOKGT Bk en)
K| e | AXE | MEE| & = | WwF 0|2 BlE
msgl 0 o]l @] o a © o | ol x
B % 3~4 B \O— MR TR (B TTEEAR)

3) KEFHOBWERS

3. fELOBEER

1) REDOBEMIIHF - HESCRA L TH 5
2, NO—EEIZIhSEHFETTD »oHHE
RTETD, BICHBIEFICT 5,

2) MABEZED 57/, MEERT5~ 6 B
BEBSEBRZALDITEKLTERLNL T 5,
BT ARV EECMRE B4 2 TWAESIT
EAKENZ FS5A 7\o—TxEBRL, HELH
O LHET 5,

3) BBBCEENSLHEAITEY—FEERD
WAKB L% 5,

4) AEBOBHRIIESE\WH, EFETILR
B (3~4cn) BEAPERBEBHSITEZL T
Y, MANMBESE»FTEBEICZDITL W,

4. £&£8
FRERRO&X LU HERRIC, BToNR
EIFFEZER LT, HAEFRLERICTZ 5,
X, BEWEICHEIESSN - BELECLE
CEDETEWADBEZ LN, P, OHEE
TORERREIIBHED LB THEEERE Y,
ERARIEMTERNICR 25, FEE
DOBEHITIRY, No—AERIIEEEE SR
BISKZ R T 5KD <D BEFKIC, RWICHIR

SNBEME L THETHHDLET 5,

BEHER
D) B & KEBFEOER L EE (B
) p72—105 (1958)

(2) FAMHEXRER : #THTELRAED (BX

#) p30—126 (1964)
(3) AERER : FEmER - JARBREES
(1988)

(AftEaA> M) BROL S NAFERIBS
NHEFBOBERIIER I NI T, BRE
LCE DB Wi, BAVIRE SIS
L TCARIWEEREZEICOWT, EZLEZ 20
CREBEBEMETIV,

(EEEE) /\O—EEEOMEY ECED S
B, KOBEEEEIMLET, 1) HEEHCE
b TR — 4 —OEEY SBEHE LT 5,
2) Beto—2—OfFRBEI % 0~4cnd 5 B
B, LA—CHEIT 5, 3) ERNINRIC
LT, ERMIDMERGBERICT S, 4) &
FEEL R ABN~——2KBT 5, 5) M
HEADRFBEN R < 18—/ B,



BEBMESTILTIERN40 : 23~26, 1993

23

REBIZRLPILWEIA RIS DOETE (5 2H)
— NO—HEERESLET, BECRITTHE —

& IERI*

Ecological Culture of Rice Plant by Non - Harrowing ( Part 2 )

—— Effect of the Transplanter on Growth of Rice Plant and Environment Protection ——

Masanori IZUMI*

1. KERBRLIEOZE(L
KEEZEOHDREBRIZ OV TI S K oHE
b0, REBELEICL 6N, ERRLEOmE
EEITENTRET S, X, HHOKMNCES
EEACEIRLERBE L 51T/ > TRELEIC
HOE, BILRTEMMET T 5E LBICHE
IhTws (K1),
KERLHE AT HANO—HEE D) @S

b, KR 3~ 4aDZBERETOBLTAUATI,

4__
+ mg /
2
i
D
N
Hs
|
N ——t—rit
0 10 20 30
gt EROBE
100g
)
S~——

FEARBRBTHEIC L AABRRAE < L3IZ70
HEE THES 3 ICHFE L OPER I N EL
BOBTALBEZIC S WVEBEE T 5,

Ld» LERBRLIC L ARMESPRBRLETD
DEBEERORBXRO TS, X, TKEER
TREARESOLEEKER, RRLBECHK
NEAEE#ITE L #2 ~2.5E0BFKE)
S0ABTRICIIAREES L PR LBEKEICRS
tHEINTWS,

— AHI (Sem)
my | == JINRL (2em)

0 1'0 é() 30
TN

H) BAFRILERRVE BB RS A K B8

K1 EBOKNC & ANI-NEUEhDOHERS

* ZEREBHASE T B BEARS)



24 BEBBY LTI T TEE0S (1993)

LaL, No—HEBSZOKE, HWEZHANS
& (E1), BRARXRKESERT S LHED
LA L10~208 EDH#E (3cn®) 1T+ 1~2
C, EKHTH+0~0.5CHEL, X, HHEHEIL
HEXD20HB BOEN/NI A HABRLN
Bo CHUTHBAKBEN NS 2B L LEERT
HLEZbND, M, FILEBRIZEWTRAH
DEKEKRIC L VHBRETEZERH L TWBDT
FICHE L\,

2. FEICKITSEEF - REORHE(L

No—HEBSOMMEE L, BTHERS
ED, RRRSEESIRLRY, BELER
bnb, CNETOHRE TIEARBEZTLO
THEBPENS &L SN TWieh, /NoO—Hil
XOBEIREBARLIC L ERLERLLE S
B L, ERBERICESRIVAG I L, P
HWREAZEICEADDEELZONS, HIEE
BROEED T OIRBEWE, £FFH» oRkES
FOMRICAT CETHER LY, B - ZHE
bAROITHB L, ZIRILRCELEDE
HEPERLIBESRONS (M2) , Th
TR ERERREBO O NERORE

#1 HEIHOME EAHR

e AIBERER
— No—HER

80 —
70 -
60
50 -
10 +
30 +
20 S E— '/
10 2

o

cm

AR 6/10 24 7/6 14 27 8/6
o F B W
i N A

M2 MREOBEPEL - ZHOHEB

BPo < DfTDN, EEREE THET 5AL
Ez2o60 5, £FFH (608) LEOHREDOE
LI ETEERIIREBETH 5, NO—HiE
Xi, ©RHE~REETRWEBE Y,
ORI E TRHEL TV B, ThidE
EOBKEICL > TEHEORTLPEET A X
VAADREBHMEFTHBK OXLSBETHS
¥, ERELSHARBETH S LERTAL T
%,

Bkl 0H~12H

BE%208~21H

=
PN -

PN &R

A - ;
KiE | HE | KE

WO kE | HE | kK& | HE

R EHEE 19.5 16.2 17.4
No—EEEEg | 19.4] 178 174
B 0.1 46 0

6.0 25| 5] 195 165
63l 25| 1ol 1950 165
+0.3 0| +0.5 0 )

%) BE S5A10H

HE 53 HE 158



B OEA - BECRILWMEIX FRIL VDOET E2H) 25

X B mEx
4 B R
w\/ 20 7

e

2

¥k

B 10

ng

/

m o

% T7/20 7/23 8/11

K3 AZVAHADOREHE (HFER)

3. MAERRNEDEL

BTHEEX - NO—HEX &S, P,
FTOERBNEICKEZR OV, FHf
DREARBEER RS T OHICE D B E A
Lz, Dggi3Ens 58, No—HERILE
AR L THRESMEIOER YR, &
SERBWMETPRCE D, TNITEERRKIE
LB RKEER) T, BIEEROFIAR
ERRE NS, HANBROBINENE -7
L3, BOENHEMLETRIGIROBVAE
BBEEBIDEEZLNTS,

REBFIFFHETEX

N-ke/10a

— B W T UN O —3 Co O
N I N N T N

B 6/0 7% 1L 2T 86 9/

— BR{R 5,00
TSR R e

M4 SERBWROHB (1992)

[ ——

! : 'L
% é{s ’( W o

FHE1 EROTRE

>

i

FEHE1o/NO—HAEKIZREAEERICERR
PELHAEL RBEABRONS S, ZOMM
X1~ 3FEITH S, EBMICET 5RE1L
BENERFOBRLSERT 1 ~1.5%, /N\oO—HE
RB%EL, CNEZx 5BLETRPHEREINT
WHERTH 5,

4. B3 - REOMLE
EBFHOERBV S BHESEVEED
BHAKSLRCEDS 1 FENE - BBSHE - T
WESEEY, REFETHBRICHR104~
109% & & T HEABEZSROND, /%
KA &% B 51,90 EOWIKESE P
z257%Y, MESVPWEFTRE, SREPE
HIEHhE2, RIrombn, SHEIX
b% BT REREOIRICIEZ DN BEM T
5,



26

BEBBELSTCTHHELWS (1993)

5. &L R2 PR - WERE BE TSUR (B0
ﬂ(flé@ﬁﬁi/%fﬁi) s BE BE R ;% Eégjfi gg ;%0 ;J_E:%i\: FrrE

SHECEY B, & (m) |(em) | (/| Ghe/a)| (5 | RO | =100 | (%) |(2)
& HHEFEZ ER LS ' ,
An—migs, 2 O0—EE | o] 68| sn| ses| 1s| e| | mal ma

: fl % '

BREOZT, TBIX k(s | 66| 15.8] 611] se.0] 100 s3.4] 35| 709 209

EREREOIERS 5 (2

S, ELEOE B | 01| 10.0] si8| s3.8| 0| 67| 0| 79| 203

THEHIC X 5 REOE ) MERE (1.7mblk) - FREDKY 1 5. 0%icHE

L85 CHRAE, %3 HEAEEAT -
SN BOLE M ek HENEENT % FLEESS

faff SncEi, 1 2.2m2.1 |2.0 1.9 |1.8 [1.7 [1.60Ff (1) (2)

WEEILEL, £F+H

R L I—EE tal w1 363 se1| 19| 19l 37| 96.2)86.4
STERDER LY o lmegwm| 15| w.6| 34| 3s6] 107 2.5 36| 963|829

BHEHEHTHH

ARSI T e | 05| 78] 0.4 @9 15| 29 40| 96.0]8L6

BAGAIL 2 ~ 3 HEN ¥ RS (1)i31.7mPlE. (2)131.omblE

KESVHEFRT 5, Lo TBESHEG - TH B) B B= : FitEEABREIEHNERE

HEHAEE- T, WEAENTAERSD 5, KEE, ELAD» EHE
X, RBEKZMETINEHEI RN, A&V 4) KEEER  FEREBSRRURBREE,
HADREIR & 72 5 EEY O5 B KR+ 5% KFEOHE L A D> = gk

REBRLTREY L2 5 [RERL R EER (1992)

it BEIEI NI, (5) £HFEIL : BERM, EEERLIVE

K H D KFEORFE X U5

E 23

ABEZRD ELDICHY, FILAFEHET
EFRfER, HIER - mEEXRK, kEER
EHREFR, RERER, SHFLARIVAER
7% CHER EERORBEETE W, T2, L

THRBBEERT 5,

SEXM

) B B KEREEOER L EE (B
i) (1958)

(2) HERER  FRERER, AHERER
TEREEEAR (1988)

PhEBERss  (1992)

(B AL M) EROREBNT—ViE, &
K& EOBRI» L LERENWE AT, &
EFRICBITEHR BECL->TEIAF X
TH->Th) K2V THHEINE LD, KM
FHIRFL TR £,

(BEHEE) PHFCHRZAEOBHLET,



BERMESTILTHEN40 : 27~30, 1993

27

BENIZ BT 5 LBEEE O KRE
—RERBIC 5 —RE—

BHER=*

Preventive Method of Plant Pathogenic Soil Fungi in a Greenhouse

— A Study of Plant Growing Test —

Kozo MUNAKATA *

1. Lo

BHIOBFRRE CIE » CEMFESICKE
INTE,

CNETHFBEEZ T 57-OITIRIEL H»
L, HKizEOBEEOMCLE AKA
EI X BACFERIBTBRIE 7 & TR LT & /228,
ERFRMETEALAFRIIRYLLY, ThiT
20 EEEEEREE T O SDOOMHE TS b
FEA TN,

48, {LFABRE TRBREB L L OAE
FIEEOBIE AL T, T EIE/BBPREIC
=D DODOBH 5,

BRBEETIE, ThODHFECIMZ THED
BANBZTH S LD, BRRHEBHETAVTL
E—EEDOHBTAHERELELNTWS
B, BREGOLZHBETHICIE, KEL¥YH
LRI EA Ll il 5700,

ZIT, BREBOHBEZBWECTAEDR W
WERIBEREEIC & » TIT D HFER RV e
HILE L,

BicgEsn W aHRsR  icksy, £
EREENIEEZIEFTIIEAINEL, 60
CHIETIRE T 54, COBREORETIIHER
BRI TICETCEVWD BRI NATVWAS,

AHETHEE L TV ATBEOMERNEE &
i, LBEICESBKL, BorBOTEMS
R AES L, BEASHBECEETSETICR
K[EBLALGREBBONS L FHFE LD
DTH 5,

LB BREE O BAMREIICA SN, &
DEIMEPMOWEBEL D EOBRERDHTH
BEWDICOWTERET -7, SENTELE LTE
KUICEABREEDOBDEIC>OWTHRET 5 L3t
IZ, TERROERL—MTRIB L5770
T, TRIOWTLEET 5,

2. BRFEE

(1) #E5AE
AVFEVICBRSINFmE L LT 7T UT A
BEL+EBIZBAL, A V7 VOEBHRICENS
BEOBREHERT 5700, BEATEYFE
HELICDDE, LEVWHDOIOWTEEDE
nHEHE L,

@ BE

7YV LAEOKREGERT % t1g47 D
#744,000BEA L7z, BHEFL000ETRKT S
EINTVWAEY, BRI FTFOBEHRTH 5,
@ HBK

* FKE R BFEEHAY



28 BEBBFSTICTRHRELWS (1993)

1D LS HABRK 2RI/,
1 AEBRK

BABLER |EZERBAL. ZEXLZL

HAEX 100 ~130 C.20 ~302 M oRAZRE
AILERXR 70~100 C.20 ~3 0RO EREHE

RERABK | BRACT. BELET
( HEEX) BRTHOEE

AZBREINIO LS5 HETT o 72,

- 1

| 4
R e 1
7k . ]
IEEEEEEE)
PIES
K1 ZEISBREE
@ xoft

ZRBRXICAELS L OS3@EEER, 18kIC
DB LAV VOBFSREEEL, ERE
LCELAIK, 1L
FEXH BU VT T
7 550g8 5 L7z,

AFFRITEL A
EL, £BRTHRIZ |
st (K2) O mﬂ/ﬁi&i?
EORE YR LI,

(2) TEOARRRAR X2 REEET

K3D & 2 I EKHE3. 1% DB OFICE/Y =
—VOERERL, BANTOT7 —CTEELE
% L7, BRICIIERR = V7,

5V ORI I E R Tond 7 % 80nnfEifF 12 3,

MHE CTEH6ED T 7o TORD HHH L 722k
BIZ L 520 FORERLERIE L7,
B s iTEYEORE  Slcn, Scn, 15cnfFE7c

>7c R, BOERI0cnD SOBMHRE & XiR % &

nrEnEE L7,

COMMCEADRE »BREEFT THARY
T -7, FARICEREN 2 UFE (K&)
X o THAR - 72,

Com——

JIZAER Juo—7

K3 BEMHEE
BEERA 707 — RO —% U —&
7T, FOERMRL
B 0.4 kW, [EEH 650 rpo
EH 0.5 kg/ci’ BE  0.25m/ninTH 5,

3., 7y LE”

BIFEEOH 5 +BERMEOE & LTIRD
REMT, L OEBITHEL DT,

BARRERRF NS ERT, KES4R
FaEDoL > THEBHEOEB~RAL TV,

EERTFEIMALEIEL, —ERRILRAON
TES CTREFEOEEL

KEGERTFIEENBKREL, BE LR
BTIIRRBESLTV, Lch- THEIIAE
SEBFEEALIHETERYT- 7,

FaFi3iE s o— B EOEBANRAT 5
&, BT TEAMEROBLGDS L IHE
BLTEET S, ZORIOENTITEB LZHE
BEICENCT WHAORERD 5,

REAL L LTI V7 Vo k5 rERHEwIC
RBRCINEBEL, VVRTIFRE, 15
TRHA TV, FerNVICEFER, [ TRHICE
BRBRE S ENS,



BT« RPN 5 LEEER OB KR 29

4, ERRRSIUVER

(1) #HERE

O© £FAR

6A3BICEREL, TA238 X THO50ARBICH
oo TA VT VOEBRILEZRE L7,

B CTRB &, H4D & D ICESMEX D4
BHARS RIEFT, HEKS0H BITI3FH83cnic
EZLTw5,

BARAEKX & BEERLEXITIE L £73cn
BEXTEF L), BUEXIIBRICEE S
RNET40eniZ iz 7e > - 7o
s 7ol

40

304
cm

20

10

)

1 5 10 15 20 25 30 35 40 45 50
PARY (B)

— ALE e RRLE — EASLE - —— MR

M4 £EFRER

CNRTFITLAEOBALELZERE L/
BT, 80CHIHE % HEEIC L7z b OBERUTRL
72EDIC10CEB A TLEY, BREAECHK
EYBIEB LT LE-0EEZXONBI L, &

ML

IR EBEONFREBIBERRICE 72
LBEBZEORIKREZREREEZONS,
ARSABEX OEF DA BN X 2 8H EL
BEX LDERTWzDIR, 18KCSRF OB L
bbb, BEFELILERBBDh -7,
ZOEBBESLRTH 72 &8, EBICEF

CEWtEZONS,

@ BEERCLAFER

FRE LTR 7PV T AR I N/ A V5
VIR AR AICEAL, RRBELIZON
B/, BEALL), SR THET LR EPT
TN 5,
SEOFBRTIIEBRT & LckRTERR
RDA V7 DREERFIZOWT, ZD/ED
BEZERCLVER L,
FRBBEZCRE DN OIXEALELEX T,
K5OFEICHRONS &5 ICEAELEXD
ERII BEE L%, MORBRKX & HE LT
7P YTLAEICE > TEREICPINTNVWAS T
EOHERTEI, W EMERF ETFT B EBROER
itz &N T IR ST LT LE D $O%
Zipole iz, EBEFICERLI-DDOD RS
Nz,
ASABEXORENTIHE - 1T, RLELEZR

RERLE

K5 7YYUAHEICKSEESTOEHERI



30 - BEBME LTI HEmE0S (1993)

B ThH -7,

BYLEX & R R X T AR X I B
T5 ERRPREHBP o TUIWIH, FEICLS
NTWABEEXBIREDLD TR eh 57,

CORER, TEFOT7TF U ABEOBEEICIT
AIHEBOARLEYTH S LPHERTEI,

(2) +ERERE

WeCER L kY —— V8 b SEHIANG
100COBBEAZHH LT, BFRORE LA A
ELIHERPE 6 TH 5,

BHEH» S 5 cnDBERETIIISHBTRERD
BED0CIZELTWAY, 15cufins & 36
F<C OV b, BEOEE10cnDRT Tid1kef
BTE0CICEL T,

L T e R T T T T TP e e
e —
| S

60 |
50

it

FLE NI
30+ 15
¢ 204l
104
0 e e

r T T T T
0o 1 2 3 4 5 6

— &Zlem —— &Them s K Tlsem

X6 ®HhOAEER

— A5E| cee DA l0em

CORROERDOBELZ KK L DEETHZEL
7o RBRBALAEF T50mnAqLl ED - 7243, BIED
LET HHISFRHIREE L /- Tl 35unAqRT&IC
Thhotc, THIHHFICEKOBEY) RTVESR
BERPBELILIEICEDHDTHHAD EEXD
h5, EE PEICZIEHEE EFTW5HME
DIREFERTAHAZEBLITLIED - 7,

COBRIZRBICLS DT, $KREEL
BIC L5 bR P HE: & & OBIfRIC
DWTHBEZBREE L TW5,

SEOFRARIIFZREE 7L, HEEA%Z
TAIBREOREICE DI,

5. FX&B

BERATOEFEE > O T 5 HNT, L8
EEEFEICINET B HEICO W THRET L TR,

THY 7 NEOFHICE, RRRESELT
BHT LR TER,

WAFCIBR LI/ T GBERE S - TR,
BB IR AR & S B60CICIRE L
%, BELETR EOBEORMBE H/\—T&
B, SHICHHEEFAREHEOBIRZ EIC>
WTSHEORAEBLEL L TWA,

ARRICY - T, SEROMEYRELHE
EHBEEIHBZICE RO BRI,
RLTHERELET,

BEH

1) $eEEEs - HIIRE  BRLEEEROR
TERFSE (E13R)  BHEEE 42(4) 477~485,
1981

2) /pHREE - BOED L REMEY
B 1991

[(RAstE I A > M] BREEICLS LVWLEH
B LTERINE T, EBICE, BEAT
LEBEAFOLSIC LTEALELOTLLD
e
[(EEEE] LEFOFEPRICEE LRWERS
OFFIC, —ERRICEREE L Tk, BlI#
BHERAOaV/Vy b —ICERLTEEET,
EMBTICEBIC TS Bk L, BALEES L, #
B LR L THRICET AHICASHERELRAL
HEHEONL LD LELTEVET,
a7V —OREMEIX, KERONIIC
B BDICIE BN, ZORRORE CHIETE
U,



BEEMESFTACIIHNA0 - 31~36, 1993

31

Ry OB AREICBIT B (3 3H)
— KB ORERFEICOWT —

B BT - BHIE—Y - AR

Studies on the Discharge Characteristics of the Hopper ( Part 3)

—— On the Time-change of the Flow Rate of Particulate Materials —

Akira AKASE*, Junichi KAMIDE*, Tomoyuki MOTOHASHI*

Abstract

Authors investigated the flow rate of particulate materials in the flat bottom hopper by

changing conditions of the hoppers and materials. Main results are as follows;

1. In the measurement of the flow rate using the strain gauges (Fig.1), the variation of oscillogram

is large because of a natural vibration of the beam. The measurement of the flow rate using the

electrobalance has high accuracy.

» 2. In the 30cm high plywood -hopper and the 1m high glass-hopper, the flow rate of material

is constant in the time —change.

3. The flow rates of the plastic particles with straw chips were measured. The more chips

lower the flow rate. And for the same quantity of straw chips, the longer chips lower the

flow rate.

4. As materials include chips, the variation of the flow rate is large.
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Studies on Sun Drying of Raw Rough Rice

—— Investigation of Meteorological Condition in Developing Countries ——

Yasunobu KUDO*, Nindo C.I.*, Eiji BEKKI*

Abstract

In sun drying, the temperature, humidity, velocity of atmosphere and solar radiation have an

effect on drying time required. In fact, most developing countries which rely on this drying method

have high level solar radiation in the harvest season, but there are differences among the countries

ranging radiation from 15 to 26MJ/n?, temperature from 18 to 30 C and relative humidity from

25 to 83%. Therefore in applying the result of experiments obtained in Japan to these countries,

basic characteristics of rough rice which are effected by meteorological condition need to be

clarified, then it is necessary to consider about operating method like as the thickness of stational

bed, staring method and others.
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Dehumidification Drying in Rice Center ( Part 1)
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E T, BEEWwD) 42~79% LREDEW
ST - 7o, BREKITRE 5.5~14.3C,
BEAI~T6% TH - 7co HAREEE (BEZ

3 FEMR (TEEER) OBE

HBRNo. | & fF & ft % - & 7 BRI RS fiE 5
FREE | RARZUE: H8H10 b1 R 1 %75 KFE:500 t (¥H)
1 -4 BB # - Y2EDAG20000(377" Vo#-20PS). 15kW 2 B RBERA:
AR | XM : YADSFT0(1000m%/min. - 130mmAq) . 3TKW 2 H 100ha (b5)
BT : 50t /148 6 4 x 2 &5
HREE | BAEZUR: HB10 b1 KT 1 %7 7@5 1 9 bt ﬁi}g;
2 B # : Y2EDAG20000(377° Vo4-20PS) . 15k¥ 1 B
AR E | XA : YEEDSFT0(1000m*/min. -130mmAq) . 3TkW 1 & EFRER:kfi40ha
BrEss 50t /14 6itix 1 &% NE 7ha
HE2RE | BAHZUR 8820 Y1 R7 2 %71 JKEE:2, 500t (&H)
3 BB H : YEEDAG20000(377" Vo#-20PS) . 15kW 4 B RER:
AR E | LB : YADSF80(1450m%/min. ). S5kW 4 H 381ha
Rl sot /1 M8, Btk 1118 x 4 7




KE - BH - &% - BiF - AER  AREEERERRIC ST sREBELICET AR FE1H) 43

F4 RERREN LEBRER

B B N # B K 1 2 3 - 4
#HPER (kg) 2, 043 7, 000 12, 063 5, 384
¥IAK S (%) 19. 3 24. 7 23. 2 21. 17
KBRE (%) 1. 13 4. 78 2. 56 4. 03
RS (n) 0. 24 0. 80 1. 38 0. 62
:§=9:4 (n*/s-t) - 0. 44 0. 26 0. 65
TEFNER (kg) 1, 947 6, 115 10, 771 4, 942
K5y (%) 15.0 13. 8 15. 6 14. 7
KA RE (%) 0. 91 2. 26 0. 51 0. 52
Y IREER (hr) 43.0 44, 6 108. 0 64. 0
LHE (%/hr) 0. 13 0. 20 0. 07 0. 10
HR[UBE (°c) 4. 0-11. 0 17. 6-23. 0 7.1-19. 7 12, 1-14. 3
&R (%) 42-79 47-97 52-98 80—-92
ZRBE (°c) 5. 5—14, 3 20. 2—-27. 4 9. 6-23. 0 13. 5-17. 5
BB (%) 43-76 49-617 49-85 50-83
HSBE (c) 5. 6-13. 7 19. 4-24. 5 9. 6-20. 4 13. 1-17. 4
BE (%) 44-76 54-89 78-100 69-85

E:40%—-LITRL) T, AKEEH80%LIE
TIEBEZELOBEL60% A L TR L7, X
3 IR AR R DK G ORERELE R Licd
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Taste Evaluated by Palate on Rice with Dehumidifier

Lin-hong ZHANG®*, Eiji BEKKI *

Abstract

As the latest consumers’ preference on rice, and with the present government
attaching more importance on the enhancement of rice taste, rice dried with air
which is dehumidified and slightly heated may be more tasty than that which is
dried ‘with various conventional artificial methods. Taste of the dehumidifier-dried rice
was inferred from the experimental results of the authors and also from evaluations
done by various prefectural Agricultural Experiment Stations. The dehumidifier - driedrice
had a better taste when compared to rice which had been dried with burner-heated
air and kept for three months after harvesting and drying, especially when increased
temperature of burner was considered.

However, there was almost no difference from naturally—dried rice. Taste is well
known to have a negative correlation with the temperature of heating, so it should
be easy to determine what kind of taste to expect depending on temperature of

heating or drying rate used in various conventional drying methods.
[Keywords] dehumidifier —dried rice, naturally -dried rice, artificially-dried rice, taste evaluation
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(119914 X « BREBRIBOFMAIIER 1 ITT
TRV TH S, MECOITEN L INEELR
AICSEREL, ELICXNENDOREBEZEE
Bz L7, HRATERIZ N - FinEEl 2
DIEERAREB (e ADR-24CA ) T, BREBHE
ICELBEATHEA L, 1081 BIEDE 1 E
B OEBRIIKREIONEL TE L Tz 4 BTk

> THIT AN E EFE > TWZDT, oA
CONERETI S ML, SHMSED THE
SEU128 5 HRAE & L Tlhore, £INER
A LBk GEATO BT LK) &/5—F
MBOERREIREIT L5 [KNEEK) 25
B, HSHET BRI R L, 5, B
B0 IC—IE L TER2D E B8N T 7,

1 BREEZEEBE S ® (1991)
IN¥H - ZEEE Kk 9 (%) & - BEXEHE (C, %) H | EEE
(108) ¥ j): G ] A S 0O a5 AAO (C) (%/h)
183 1—-48 22.8 17.1 17.5—24.0 78—51  27.5—33.5 40—30 18—23  0.09
*12—14  17.1 15.0  16.5—21.5 89—51  27.0—31.5 43—29 18—23  0.04
4 4— 8  24.5 15.1 14.0—22.5 85—45 18.5—27.0 59—32  15—21 0.1l
8 8—12  23.0 15.0 14.5—21.5 88—59  18.0—24.0 62—49 15—19  0.09
* —BF (8 B Rtk ,
2 #AAH (1991)
H: OB BEBREE BEE B E RIFFE Kk H
(45 ) (%) (%) ¥k BEX (%) (%)
Ny 89.6 95.9 19.0 37.1 100 15.6
Nz 89.9 98.7 18.8 37.2 99 15.0
Ns 91.4 97.3 18.6 36.9 100 15.0
H, 89.9 93.4 18.8 37.6 91 14.7
H. 90.7 92.3 18.2 37.2 89 14.7
Hs 95.5 94.7 17.9 35.4 96 15.3
D, 89.8 96.0 19.5 37.8 100 15.6
D: 89.9 98.0 18.9 37.8 98 15.6
Ds 90.1 97.4 18.7 37.6 100 15.5
m =
N : ZENETL (BAREZHR) X BF - 1. 108 1 HuRE
H : N—7n# - EREEk 2. 48 »
D : BE - IERAERk 3. 88 »
* IR KDET I ar 5 AH0ER (118 6 H~208) Of@
B - EBECZOVWTIE, REBNOAK EEZERED T EBRPEHETH 5,
SANDARIZHT T, & - BEST GiBPH-C (2)19924EXK « BIEERER, METOITEN

My /) —HN-P30R) 1 &V BIE Lz, EREK
BEBROFE & EEOKS ZE A FTERB TR L

DYEEE A I TEERAREE TR R ER
wfT 572, TREANDARIIERIDMEITRT
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IOWCINERIC L > TR S HETHE L,
D55, F3EE OBREEED AT X1 EE -
MBEL AR THRE LD, RIEZEX]
EHR U TEBRFHBEOERIZ S\ e, E72, 1
BB & 4GB OBEEER & 5B O A TR
L7cd D%, [Tk ] &5 L THER

L7, 26T, ENEBDOE UFERTELIC
Y METFT LK) &/8—FInBOTEERR R
T [KEERK] #FAR L, FERICHERR &
L7co BKE1389~90 % OAHE CTHRE DRRBICS
27z, TDW, KFIF13.1~ 14.9% L BE &
D BEOKEILD - Tz,

£3  (EREMNFEEREIC & B REREN (1992)
INEH - LRE Kk 5 (%) i@ - @EZEHE (C, %) W & s
(10R) LIRS A & 0O fa5 A0 () (%/h)
1H 1-38 26.1 14.9 14.5—-24.0 77—46  27.5—39.5 35—24  21—30 0.20
5 5-—9 25,4 15.1 10.0—23.5 70—45 16.5—25.0 53—36  13—21 0.12
11 11-16  23.8 15.1  12.0—20.5 84—49  15.0—22.5 71—50 13—19 0.07
76—39  16.5—24.0 59—35 12—19 0.09

16 16—21 23.0 15.1 10.0—21.0

HE : ERAZEBICERL B8R L RS
IN#H, 10 :6ke B33, 5H :0.3kv BREE+ ke ZHE, 110 : 0.3kw BIEE,

16 B : kv S8R
2. B DERER
AABRBRERBESITHKEL T,
19914E #1210 8 238 ~11 5138,
19924FEEXKIT11B 4 ~6 BIZZFh 4 # R AR (1992)
%hﬁ&%ﬁ}%ﬂ%ﬁf%ﬁﬁih - RFE Kk B o =
7o RERIIBBTFOERER" I . (%) (%)
U fTleb i, ERESHMEEIL, N, 100 14.2
3 = Nz - - g % ﬁ ’i
FEKROFME(0) & HRTHME L & N 100 4.5 (ZHEET L)
2 I AREKDOERFIFHE L . " 3.9
DEISWT, ISHhOEEKET H. — — IN— o IBAE A
B L, e, Hs 98 4.9 (ERALER)
- . - . D, 99 13.1
FRE & 5 SR O SHIE S EIC o gz £ B 4 E 2 g E
WTiL, FOEHB*+0.4 ~0.5T a . 2R
To= D - I (EEeem)
BT, REEORRICEBLDOE :
b%é&&ghﬂ\éam)o i3, ¥ - INEH%ARY. 1—10A/1H, 2—-5H, 3—11H
' 4—16H

B+ 3EERBEVEL,

w IEHIC & 23R H 2 WV ITBEEOERIZ

DO+IFEL XY, KEFHEILME K3IDHEEELTRE

BIFHEIZ & Hhiiz\,
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Im. HERER Bk & KT TR LEB I o 7283,

(1)19914F XK : PHEREMEIIERS D & B2 B OB 5 LRI & K IDOTFITH
£YT, 1HE3IHBEICEEEAIT/A3E LEBEARERN T, 26T, FE3@MAEDWNET
DRBRE SEEER BT LK) KWz, F1 ZEBIL D - T2,

B HOREIZBWT, [EFLX] X TREE (2)19924FFEXK : K6 DL BV, 3EDORE

£5 BRABRER (1991.10.23—11.13)

) i ®m B ¥ M 2 & ¥ @

HERE WRRN
&Y 73 i) Wx M E FEXE sEE

N H, —0.050 —0.050 —0.050 . —0.050 0.100 —0.050 +0.266

! D, 0.000 —0.050 —0.100 —0.050 —0.150 —0.150 +0.266

N H- —0.050 —0.050 -0.100' 0.100 —0.150 —0.150 +0.129 -

: D2 —0.150 —0.050 —0.100 —0.200 0.150 —0.200 +0.129 -

N Hs 0.150 —0.050 0.150 0.050 —0.250 0.100 +0.196 1}

: Ds —0.050 —0.050 —0.050 0.200 0.050 0.150 +0.196 0
#=6 ANRABRER (1992.11. 4 —6)

THERHE FME S| =) bR Y Wx BEFHE w5

F oy 0.292 —0.083 —0.042 —0.208 —0.125 —0.042

N, SHEXRE +0.348 +0.277 +0.348 +0.374 +0.348 +0.348
BEEE 0 0 0 0 0 0
F ¥y 0.042 0.167 0.000 —0.500 0.708 —0.042 REFLER
Nz SR +£0.306 +0.209 +0.374 +0.362 +0.362 +0.348 KL oHBE:
BEEE 0 0 0 - + 0
E 1 0.125 0.042 —0.042 —0.417 0.416 0.042
Ns SR +0.306 +0.209 +0.374 +0.362 +0.362 +0.362
BEEE 0 0 0 - + 0
¥y 0.167 —0.083 —0.416 —0.292 0.542 —0.458
H, {SHXRE +0.348 +0.277 +0.348 +0.374 +0.348 +0.348
BEE 0 0 - 0 + -
¥ #3  0.000 —0.042 0.042 —0.167 0.292 0.125 N—F &2
H. {SHEXR] +0.348 +0.277 +0.348 +0.374 +0.348 +0.348 Sk OHB
BEEE 0 0 0 0 0 0
¥ ¥y 0.125 —0.083 0.292 —0.042 0.167 0.042
Hs X +0.306 +0.209 +0.374 +0.362 +0.362 +0.348

BEE 0 0 0 0 0 0
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¥ ¥y —0.208 0.041 —0.458 —0.125 0.500 —0.541
D, EHXRE +0.333 +0.265 +0.374 +0.445 +0.389 +0.389
FEE 0 0 0 + -
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D S +0.333 +0.265 +0.374 +0.445 +0.389 +0.389 & O
BE=E 0 0 0 + 0
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EEE 0 0

0.250 0.083 0.125 - 0.208
+0.374
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0 0 0
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EORBRICKESBET S LBNTED, &
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BRZOLDODREEZLERT LD EEZ
5N,

1992FF DFEBRIZEB T, BRFFHZERILE
BAE 1kVT0.07%/ h, 6kVWT0.20% hic ER
L2 TRRIZEBTTWS, ThbDRE
DFBLBE T:BENE LR ORBIC /> Tt
WHS, EERRLFABETHL10, B
MBOBE AT THEL, ThICHEBROEN
Bibo7bDrBbns, 0.3kVREHE s 1
KWEBES & 0 L 7o R ER C130.12%/h0 %
BEIEON, AROREEOZDBE & EH
<, BRALEbhE, REIASEEY 2,
3CLALASET, HMBELAZCHETS
#72VDOT, WEMBLINAEOREBECRHRE
TAHTIIEHTH 5,
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Wik @ X 5% 272\, 198642601760 B
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ok R TRF LK LHELTEDORWER
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263 APEEER ISR OE\E & AKET O
EEDBD 5 ERNTN B,
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U E#BHE LT, BRAKICRT 5A%RO—
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Development of Tractor Field Performance Measurement System (Part 2)

—Data Acquisition and Analysis System with Distributed processing Units—

Yasuo OHSHITA*, Toshihiko IZAWA*, Mikio YASHIRO*, Katsunobu GANNO*,
Junichi TAKEDA** , Ryo TORISU**

Abstract

A tractor -mounted, data acquisition and analysis system with distributed processing units
was developed for monitoring the power input to implement. The sub-computer unit measures
drawbar pull, ground speed, PTO torque and PTO speed, and transmits the measured data
to the host computer unit by a serial interface cable. The host computer unit records the
measured data to floppy disk, and displays the calculated data on a monitor. The system was
tested to measure some implements working condition operated in the field. The performance
data of the implements could be quickly and easily collected in the field. The performance

and handling of the system were satisfactory.

Keyword: Tractor, Drawbar power, PTO power, Measurement system, Distributed Processing

System
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Position Measuring System Using GPS for Farm Equipment
Mikio YASHIRO*, Yasuo OHSHITA*, Toshihiko IZAWA*, Katsunobu GANNO*
Abstract

Position Measuring system using the Global Positioning System(GPS) is developed to determine

the location of farm equipment while working in the field.

This system is consisted of the GPS receiver, computers and the Radio Communication System.

The collected data from GPS receiver and several sensors by computer on the field machine is

transmitted by radio to computer on the fixed station near the field, and then the position of the

field machine relative to the fixed station is determined.

Overall positioning accuracy is about 5m.

The position coordinates can be utilized to control

machine direction and speed and to adjusted for specific field requirements by automatic controls.

This system can be used in many different machines and for many different tasks such as the

control system of field machines, the information system of field and crop condition, and the

observation system of cattle.
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Agricultural Products Storage System Utilizing Thermal Storage (Part 3)

— Measurement of Heat Transfer and Development of Simulator for Thermal Storage—

Yasuo OHSHITA*, Toshihiko IZAWA*, Mikio YASHIRO*, Katsunobu GANNO*

Abstract

The thermal performance of the storage facility for agricultural products warmed by solar heat

and cooled by natural energy of winter coldness was studied. The storage system was constructed

with the warm water tank connected to heat exchange panels from solar heat and the cold

water tank fastened heat exchange pipes from air to water. The heat transfer was measured

from heat resource to water tank and considered the relation as a function of temperature in

order to simplify. The developed simulator estimates thermal storage of the facility under

several conditions with different temperature.

Keyword: Thermal storage, Solar heat, Winter coldness, Heat storage simulation
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