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Methodological Issues of On-Farm Experiment Project :

Case study of the Development of a direct Seeded Rice Farming System in Tohoku National
Agricultural Experiment Station : Kyouichi MIYATAKE*"

Abstract : Recently, national agricultural research institutes have been engaged in on-farm experi-
ment research projects, but sometimes researchers are faced with methodological problems.
Between 1993 and 1997, Tohoku National Agricultural Experiment Station carried out one such on-
farm experiment project to develop a new technology package for direct seeding of rice.

At first, the project was intended for large scale farming systems based on national agricultural
policy and it was tested on a farm in YUZA town, Yamagata prefecture. However, it did not meet
the needs of farmers on the research site. On the other hand, farmers were attempting to develop
their own direct seeding systems from technology available to various scale farms, especially one
man operating farms.

Project researchers cooperated with the study group of these farmers, analyzed farmers' problems,
found their needs and provided new technologies for them. Based on these experiments, Project
researchers added new research subjects, modified their technologies and extended improved tech-
nologies to Tohoku region.

This paper reviews the project as a participatory approach and makes some suggestions for
upgrading our on-farm experiment project.

Key Words : On-farm Experiment, Farming systems, Participatory approach, Feasibility study,

Direct seeding of rice

* 1) B - PREERANIEY v ¥ —, JLEEMIJEX ~ ¥ — (Hokuriku Research Center, National Agricultural Research
Center, Jyoetsu Nigata,943-0193, Japan).
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HEELRL o TWVE] LB L APRERFZD
KoENGBE e ole 2ROEDTEND, RBEM
JEDOTRM A O b, HMIFIEHIE TIE, B RENM
FA AN & SR e & & b IR E)
(LA —RUZHE R, TR DR IERE OTLREARIE S 1,
50ha B D A BEMLA B 2 WIZETEE BT 5
WHREVED D B & DHIWTASH Sz,

L»L, 7ulzZ bOIERFEEVEEETD
1993410 HE o722 bbb, ILIEE T EER
BRI X B IEBERE A D THO THIH S
PITbN7zDIX 199345 , Bl CERFRE £ E
L TWBRERE, JA, ZGLomaadlbizni:
DIZ1993FE9HTHY, HHEZED-ODO+5 7%
FEEEER R MR OILIRIE A 7 2 2 — VISR B
ThH o7,

FRIZ, REMZEICE L Cld, BRI E LT
HEL TV ARSI S2BE T IR - 722 &2

¥ 4) THERE] TS LR TOMR Y A 1994 FEER S THIER] ELTrudcy MEEh, KREERHICH

L Tig,

T, AT, HHoO3IRICLS [RTEFRMFICE) 2RI A e &, g, &,

ks, WEO 4RSI B [RRREKEEZ i & U728 e £ Bt ) A3 atle B S B) & o i# o F T I

SNz,

* 5) HULRIERBY TIE, ST % IR AL SRR O B SZRERBR 0§ I T, 1992 4705,

M S I 30 Wik

BAIC X 2188, HA N T L —VICL BB BREFTRRIZOVTOZERZEHL T,



BRBBHBE IO 27 FolE EoOHE 7

Z, WEEZALOEN I JAL IR ORI EREE T2 %
RFEEIC L > TEWE RS S EIASHNE V)
Bk S, HIEEEA LM 2 E R Y AT A
Bahbl-hTn/zZeddhoT, 7ul=zs b
DBPZEEIRE 55, LI < 19934 12 i
o T, BRFEIC TREEMEZ7V—7] ML T,
HIR O & 9 Bl EREE TOT v — Ml
RERTHEVIRRTH - 72,

D, EOtk, BHTOITLEbERWIAEL
#Llzoh, ¥7uve s VOBETLIHEBEY AT
2 & AT O B SEIR AT 23 < HBPB L TR E
CRERLDHIED, HEACHL L7, 2F D,
SR A3 < WV FRIE, KA 7ha + BA
B ERETLIREREZHR L L2b0THY,
NHEHIZ BT 21 AR H B3 7V [ 3 R Al
FEOBAWLE b o THWFL SN2 6 FOERK
OFENE LN OFTHIICHEL 72D TH o7z, S5
12, NEHE TOEKRRSEOBMRBZ, ZoHwF:
DHILDOIFETHY, THERKXOEERETH D
K75, %o X 9 %eda oIk o o—
W 12ha Z L T HMALZDDTH S, DL
12, NEHFOBRR LB MO R OH < H» T3
& 50ha BIELO A FEAL G 2 HIRIL L THRE DA D
KA MERZDODIT VWS, BTV 27 bAS
RE L2 EIRBA AR - RV AT 2A0MIZIE, K
ERALPELTWZ, 20, FREFIEICEL
TiE, Y7y MHETT AT, Zd T
DB ERERAEL, BT I EER
B AN BERBEOA N—1) — 2K ET &
WIHITEENTTDbN D Z L1l o7

D000000000000000000000

oDoooo

Ll E sy Tud s bOND L
\$% FSRE D7 7u—F (I—)V K )V 5 1993,
Caldwell 1994) L I#$ % L, ZOREDEEKD
X OVWREIZ R B, FSREDT7 7a—FI12B1) 5 ikHE
[#&ar] T, ORI XEMEDILAY, @RE
OEFEN - BH K, OREFIOT RN, Ok
®REDPZET L HeE, ©BRER O ) R Bk
EEOLEN R EOERTREMEDT T4 41
TA—%RET S, TLTC, 794V T4 —DF
WHER IR OB L7 BR % KA 4 v L IR
ELTHBT A, 470y MIBWTH, K4,
AL S N7 JE0 R BB AN R % Bl [ 35

TOURIZRBT 20 L W) BlE»S, ThICHEL:
BEILMENE 2 SN2, KR, GBEBION§E
M=F—F 7 PHBEIN TS, OBFREEOR
RLECREE O LENE =L & O HE L V) ST
BhEh, ZoMmofid®kE Lick o7,

INHHBE LI - 72O R E EDL D
D, QMEOEEN: - RA S, ORIEE BRIZ
BYDWHRECOVTIET 2121, wIhd
FSRE ®7 7u—FT [Z#] LI RBALICE
VT B B DR HRINC O VT ORESLET
Hbo A7TV s ML, EEBICEWTHMTE
R (B $52 2B\ TSN, £
DR % HETT L 720IE BB O&M % [
THILE, Tudzs voONL EFOERELRL S
Ot xE LCliiboTWidoi,

L2 L, BlZBT 5 RGN - B4t~ CH
M OWEERE R T 5720 T, ThiEp
VAT A E UTREREERIEAT LN T TR
A AHEITIE, RBEEARES &I W TH
WEEZITH & PLRIS, HERERMICHEOCH
HREPITONDEDBRPVEEIL L0, D7
O, THIBRE] PO L72L ) LBHMIEFER DR
B 7e % M C e 5 7201213, FSRE TWwW ) [#
Wrl 270y s FORREIZ, 74 —YEY T4 —
AYTA—=E LTI, 7BV 27 MIEIT 50
784, Bl o R R BIARBE Y 25Tl e L2 1) CRE
WELETHT O AR D LBV ELDTIE
BB D

mooooobooooono

0000000000000000000000
0OooO0oO0oooo
JIZHBAR72E 51, ¥Tuv s b BiE L

THEE L2l i, KXW - FHoKE - B

& — v - WUFHEM A B ANz TV AT f &

NF=2S, 2 OKK AR 3 B A

& LT, MRS RBRIG AR L 7 W e Il i o i

HiAT % 2 D 22 AR HAN O B GEAS, 1B R

Bk % e & U 7 MU ZERTHAN SRR [ X L

KHIC B 5 Fie s PR BB & KRB R

SIS O B EEAGRAN OFASE (1992 ~ 94 4F) ] o —

RELTEmMINDZ EIZh 572,
INEZREL LT, BN Tl 1992 I E I

BEMBIG S NIzAS, €Dk, [FNTOKMREIFILEE



co

B TLIZEOBBE AR L TE (E3). I
7, BJMoOW YA L VI AL AD L, EIEEE
:Wbﬁﬁﬁﬁmﬁeﬁﬁf%éﬁﬁmrﬁﬁﬁ“
&1, BMERAEH T 14 v OFEVEE, Hil
R, HHREER EOWEBHOPLLLES>TEY, £
DIEHNBFIIDTO L) 2REEE 2B TEML T
&7 (F4),
1) BB - B BRI 5t O B

1992 4E, HitH o N 4% 0 K KSR T B 3 Bk
BN, WHE Ry 5 —, ENA LD R0
TRRET, KXHE 7V CEEZ G L 7.
EFERET 210H 7o TiE, OMRIEAHCERFE
FABREH 72 EEIFE A OBMIL ] ADTHET S, @
T—F 4 Y ZITOW TR I T B SRR B N 3
YTl T2 ] AR RIRERATENREE S S
PR 25D THEIET 5, ORIV TIIRALESE
SR AR FE T 2 258 7 S B I s X Wi A % C 92
Mis57%E, AL 4R IEEIIOWTIIEMR

00 EEERNICB 5 EHEEE OB A

1992 ] 1993 ] 1994 | 1995 | 1996 | 1997
ERREARRH (F) 1 71 11| 16| 16| 12
EFREWA (a) | 140| 476| 670 (1,260 1,630 (1,350
EARIER I (kg) | 540| 360| 573| 410| 521 580
%% NFHHIL (kg)| 589 | 553 | 624 | 562| 641 624

. W SO D W, TERET & 0 51,

WALREMN T & >~ & —WFJeildy 4% 101 % (2003)

PRI - EhE L7z LA L, OFHLXPLO
12OV TIE, 77— D ) BREE O
W7z [0 OFETIERL, BhEoRE S
RLWHRDOBEAD [EFALD] OBIEE RS EN
PoE L7ze OREEEHIOWTh, oA
A L7228, BRI, BRI E A TR
BEPRET H%E, BHEHIIOWTIERRA S
2 B ERIENM TN, 512, OIUEHIEZ
LawEwn) k)i, HREREOEAIHz-5 TR
WY RSB OB S 2 5o 0 b, HEMZRIY
HMAL LTITbh, HOCOEBRRETRE T2 L
DVERTH - 72,
2) SBERE O TEIEIES] 0%

1992 4, FEiEHB IS B W TBHE L 2 RE D
MWolzZ b, 1993 4EI121E, EiFE R > THZ
WEWIRRT AN, kFETI—FT4 Y 7ETHZ
LRI, LEOWNRETH S [HI/ZEE] %
BV L7ze BRIIKKTHY, WREOHT & EE
WELTE ] AHEESHER & LTRE R EEH %
72 L7ze #EHICBIL T, B4, i, A
Fikre, FEREH, KEH, BREORRLE, X UN—
& % DGR PR ORBIC L o T, ZHAHA
Wbz (£5), TOkd, ZOFEFEHEET
Y FHHEIUS 350 kglo & & F o 7225, AEFIRRIR

00 EEHEEIES OB OFRERE
@ ERRBROBIIE L, By, W KT, et & % X%
T | 92 DEM OBE, DN NS —T—F 1 ¥ 7, IRV — BIRKER DI - S2HG
B 4 O, @R OYE, ORiEE - ERE G B BRI
B @I X L2 VEHITZ ¥ — b — RO HEH R ElA
7 NDBERIZ X 5 EIRHIE A DR JE L Rk
D C 0 e CHE % P — BRI, OO IR IX
B (% Bl FEAlIN, 3665 109 1 % BLL) !
x| oog @B H VOB OKE — BRSO W T ORI
B4 R ARMRBIHEHOBE N L 5 5) !
CHFIEDOFIE HEICOWTORE & — J Ny OEREIEH
PHEEEE (=27 0) OER (1994 4D K E1F)
‘ BRI X 2 H AR ORI L %
% % OEIFRE DL BRI L 2B EEF~OYE — BREOEMBE G5
e | QRO X il akEr, Bkl s = RBREAAND T 4 — FNy 2
wo| ORRIC & 5 FAREROMER R — A7) TOEERE R
a—7 4 ¥ 7FEMLUEBE O
T 99 MEICIXIIBEIZ X Y TEEHAL & LR LS Rz,

6) %3, 50 ~ 60ha B COEBFEMARDOBMILEIIBH L T, BTV =y M THD 1997 FE XD, EERAR

I, WK, RSERBSOW) MO S LICKHEHII THEEL RO TE Y (RMKES - R 1999),

KX T

Fedcfin A BUME L L 72 4RTE B L L AR O A 28 75ha — 96ha — 103ha & Ede e &, BIHIOSMEIC X o TIZEA

DOWREESEFTN TV 5,

7) WEL TN, BRI RAEE LCRAED N3 0%] AR S iz,

EITEFALY] PEFICHCLONL LIS

Thbd MIzhaE] OFF

Golie TNOLOMEBIREILDL, WK
BUBEFHFOERIIKRECHBKLZZ, LA L, NRMETD 2 @R IZICRKHRSALE S 5 2 & 55
BARESHRAENG 2D, [EEALD] PELELTRHEA TN,

20k, LOYFHEOR T2 R
BERTBY, WRIC
s HiBRAR



BRBBHBE IO 27 FolE EoOHE 9

B EFSETHY, THL-BEVORYZH
Tl o 7288B01%, BFERICBVWT I 9y & LTH
Ehiz, TS OB, * ¥ N—OREZHE»
B, RIFEICHOEF N/ 1994 41213 573 kg d DM
NeEHIELLEHIT, JAPRLERSTHL
CHBERBEODLANDY =27 VIZFEDON, M
REEORBRT — 7R Fi &L L HITAIENSE
LEhol
3) BB LR - EAE SN T

1995 4E 1 IZHIE A — 1 — D35 AH A I 0 SZ A%
ERBHAALLZZ L, 1996 FIITERATTLEFEE
AR AT Y T 528 kol s, [EIE
WigEsx] DX N=DHIML7ze TOXHITHEEE
ITEWEH LA Y N= b o TE7D, 20D
BB CIIBEIRIT e [ 14EA & 5 4R —F IR
LTS )RR oTE& s 9 Lz
THBREOLERRIPBERRIIMSE2T 5%
E, BREOHMBEI A OOH D, T2, &
ERAZRRIE, FRERAL D502 —TH)
WCEIL 22T, MRS EETE K - iehkr
RA—H—IZHLORBRITESOWTHEME LD,
REEXTHILEZERATLHIIICE-oT VD, &5
2, XAUN—0—# i, BEFMERELLZY, H
533 Tl ORFEAE 2 RIS AT 295 L 7= 53
P2 dMET 22 L, Hioedkik bl ->Tw
%o

Vb X 5 ISHEEITIC BT 5 BRSO )
Ak, 21 HARAROKHREE 7V IIEmFE] %

TR T o 72, R E sy —0a—7+4
A= PFDOTT, LEVIZERPATEEREZRET L]
ZFEE L7 8 & B O RASHEA T E 720 €9
L7zHC, b SR LD IR T B S 3B D
RERZG| & EDD, LTFD L) BRI THEBISC
BT 2 EIRRRT ORI & 5 5-Hak o B R %
BREKEFATEBLTE (BER 1999, HibER
R 1997) o

0000000000000 000000000

W, ATOY =y MIBwTiE, [TRXHEYE
2BV B EREEAE - BB O] v T —
TOTI, TIEEB S, $RAE, Pikk, KEHET
EATE, RRVEBAR AR % 8583 2 Tl BT 7838
NIy MY —2h, 7ty FOEMEROBSE
FHRBRDH BB BV TEBENL TETH -
720 ZO7ORILEERBMTIZ, 1993 4F 10 HD
Tudz s MERLREIRLT, RENOSN S
ExM T Ot RHAT 5 L & b1, Bl
HWAORBERZOFFLARICOWT, BB ER,
JA, Wkgh e Mizafeidy R LET 72,
Lo L, EIEHREEPTbI T B AR AME )
LRSI R L, RO L) REBEOTTRRED
BELTWAMETHL I L, HEEEEAOIY
ABHHRLNR NI LENS, BUEY~O RS
DFHLIAAIRELHFENTLE o7

ZH Lz Eizmz, PRI TFREKRK S X
DRIEICH/NLZ2Z 25, 199346 Hicirbh
7o AL RERBS O NIBET & TIE, [HRILRER

OO0 By Callr s n-Hakr ok (1992 ~)

AERY O )T FEB B S 2R R EIFFZE S DM X >N —
(IWJE B 1992) YRR K KO & S
R FWOO, LD EFALH, EFEAL), OEDITh
w M = 4 kg/10a 4 kg/10a 2.8 ~ 58 kg/10a
R AN 8 kg/10a 6 ~ 8 kg/10a 0 ~ 8 kg/10a
W oM 5 2N | WEEE R L IO B U CEIEIE R WIN T i s ke
HAXEiK SRR QE1)
WHit% D KEH BHBET L7, Sk TEH BHBET L7, Sk TEH KB frE B0
—i#Bi B i TE R
JT e} BHLD 2/3 N T4kg/10a (1 2) N T2 ~52kg/10a
5 L8 #l 2 mfR% 1~2a 0~ 2

1. BB THELZ LD, BXOFERTER
2. BHEEE T, N T 5.2 kg/10a % Hillt

* 8) IR BRI AT 1996 421217 - 72 Fi& (LIRS BEREY 1997) 12k &, IWERTOEERE I b
70 % HEAXB I HATHE, 18 % AR SLIERIC L 2L 2o TH Y, HABIEHTRZ F0IE R ASERD
D b. BIMIFIE AR CIIHAL RS 2% L7 [N RA RG] ASEA SN2, BRI o—ikR
R TEH AR b & AR S8 B% % W 22 IR AT b T %,

* 9) KIKIE 1998 4E7 & RIS 2 SIS KRT AL & DIC, Ba—7 4 Y 7HFER LHOBIEERE ICOIDMATY
5o F72, 2000 AT H AL BIERSHAANT O JAIZX o THASI N,



10 WAL RN T £~ & — Wi ge s

B 3 AR 2380 %, LRI RS e (2 8L
B 28855 % ] B LCid &9, [7— 7 IUE
LT IR AT B S 3B & v 9 O TLE L R S5 BR
ORI D] Lo 7B MAFTIZTDOWTDHE
AT bz,

FSRE (2B W T, 7ZhhikBizixatl, S8y
LMZEH LT, BiiER% On-farm 3R & On-
plot ERIZH T A E X FHBH A (£6). On-plot
ABRIL, BFEE S 21 ) LI CH S ELL T
9 (AZ A7) dboT, BABIhENz3HboR
KRG, EBOERBBBTHEIET S L v BExRID
%o —7F, Ondfarm RAERIE, PRI h-BMiz 2
RIZEHMLTHIH-TRBRLZY (B4 T), B
RABFHFNZEITHE 95 (Cy47) DT,
REDEE L T 5 il# R0 R O WL % SER 12 Bt
EEDHLEEDBIC, MAEEVRRLILEORELY LD
o, HHREBEr =5 — L7220, BRICHSTAZ
LRMBLUT, L DEERNREMNEZOSTEMEOR
BhHETH D, 72, BREOBIN % HIFEHE D AR
L, o8 sERTs2Ld (D¥AT), i
FO Onfarm RAE L E 2 5N 5,

FALBERBY CIrbN 2 URoMEE T, O
Bl & PS5 BRI IR OB - B2
AL, ZOMEERES - fiROT7T— 710§ 5 8%
RO E % (On-farm B, BEKOHF )
BONDHPT, MEEOPITHBROER L MARA
T HWw, @B T/ RRBRIX 2 3%, <
Ot HAaEbE TREEZ TV 2w (On-plot
RED, HEOEMIIRRIIBHWLZW (29 L
7o BEFARBRIE, 1994 4E 7 & K o0 35 8 B T K it
shiz), @KEHIE L THEZBNOATIT) OT,
Bl 2 IS 2 ROIIT S RBE L v o k4 7
Bl L oMb ) HAE Sz GRAGE M 1998) .
29 Lot ofiR, UWEtECTHE L ShTnie
50 ~ 60ha BT O ERFHAM AR OB HEREIZ D W
TEEShenwZ e LRy, FILRERBGE L
TOWY AL, B TIIREIIET — 2 % i
OF =727 7 u D —"Td % W i 2 W A b %

00 Aoy 147

YA TA| YA TB| ¥4 7C | 47D
RBOBEE | WiRE | WgEE | B K | B XK
RBOEHE | WIRE | B K | B K | WRH
On-plot &k On-farm RE#

8101 %5 (2003)

FI 7230 RS R BR % R R AYVE LS % 1.2ha D ikBR
FHCTHEDD &L HIZ, @F I TOEFEKMOALE
R & WEFEH ASTAL U B REAREE O REVEIRAT % HE D
%, @OBMWITEATE Lh o 7285 EMIEHHN T
AEBTHI) LWVWINBETHEDLZ LIk o72 Th
R, BREHE S N HANARRICE D AFhTn
TR ERHM 0% IIHMRER» S EHhND Z LIS
otze TDO—F, BREREBFBITZEHRE 04
Bz R 59T, BB AERRLERE EHHT
I L 22REE AT L, Zoxke LB aiks
Bt 2 32632 72 &, BlHA S O ERE IS 2 2T,
T2 BB O - e BN R MR 720 ZDF%
WEERNCEHTLLUTOL ) THo72 (7)),

1993 00 HAEIC - wbhz KiFEICR T D
N7 Z O, IEIEHRT 350 kg FEEE O BN Z RELE L,
[EIEFZES ] DA YN — 13 IS EEA~O B 1S 2 5
W7z, L L, KXE{LENzBRIcBvCi,
WORY)—%ET LR LMD L 25, FEHIC
KEBREFLINWRE L, ZhICx L, 1993 4
100A»HRAY— L7z [#HEHREG] Tavy=s b
T, FRAID AR & A2 5 BT & B KX T [ 3
DHEBFEGNICE T, AFELTOREEEZHL,ITL
oo T2, EFHEEINKD 2 ERIIHEMNIT SR
e s, THEHFEHRE] 2513, BEFRE L
KOFEIZOWTOREDIHE SN,

1994 00 D4R, AHHIH b o B B2
ROMBBNNDOLH A D DS FEI % 5 72728, B
JREFERY T3 1.2ha #3550 120 #1312>WT, H
WY, IR, B H~UE$ ToEFIR
MeEZMWET LAy v afid (K2) 21757
F 72, EFRE SN RO BRI 2 BAth L 72,

COMEIFRBEFICET R, EF IS THHRT
Hol2hs, BIUI 550 kel EF o720 Xy Vol
FICEBE, TNTHZ B EHE ORI 2
MofzlLilLBd0THY, FAKEMAKIZES
WA HARRDBFERE > TVWBE I LARENTZ, F
7o, MIVBEARICELT [EHIESR] 2251, &
VITEIZ X B EENTRH S NI

199500 X v ¥ 2O ME 21T, Bk
Wh5 2% - Fx )T EHCCHEESYTFEOYEZ
179 & & AT ORI 355 4 i # D AL T ol &
ETFHIRITOWTIE, I RS B Hs i AL
L72), HEEOSRICE > TRHEBEEORELZ T v



= BRBRE SO Y 2y PO K ELOHRE 11
00 #EEIICET 2 ERHEBEEO E 2788
ER B DB B R WEEEL WO FFE = Z THIBL
il EF AL, 7o iR ER
19934 | - THUS#KRG] 7ov= | K K/m) - SERRS R DK - ZEHRIC X B AT RN
7 FAF—} 6H10H 121K B AT ORL - Xy ¥ AR
- B T o FERIZ L THI0H 766 & KRBT (AT HRLY)
TR e o M 8H2BH
- BEENT IR e S O | BURARE 0
5k T BN 350 kg
(AT 553 kg)
% 2%
1994 4| - iR OE T 8 K/m’) - RMWHEARICEBEEFAR | - X v ¥ 2 3EMik
A 6 H10H  163A& " - VB3 0 kT B iR
- BRI DR B 7TH10H 381 & CHNHEIZE BAEE - TELHEAT O FR AR
R 8H7H < KX [ ORI T
BIRARRE 0 (IR
TH 7 BLI 550 kg
(AT 636 kg)
& % 1%
1995 4F | - BEIRHE T 8 K/m’) - BIRIC X B3I - RO R
CEHF ) TICLLE 6 H10H 1004 EOET - BB O
WY % Hi THI0H 6704 - BRE 7V DB
R 8H 13 H
BIRARRE 2
TR HLIL 421 kg
(AT 527 kg)
E3 % 2 %
1996 4F | - WM D 15 %2tz | EH (K/m) AR X AW VAR - BRI & L C o
fEH e vk 6H10H 70 AR - B OER HifE# B L O HIA
- BURBG IR D 7z e % 7TH10H 543 R < T RAY AT EF OB IR E A
A TR 8H 18 H < T EF D5 L BREH]
BIRARRE 0~1 P A
A HLIL 521 kg
(AT 615 kg)
E3 % 1%
1997 4E | - EHFRIEIC X AR | B (K/m) - BREAMARO RE L - TE % AR A
g 6710 H 160 A c RBEDEREE~DOxF BLF 360 5 DR
- A EREE O AL 7HI10H 706 A It
- KMo KIET % R 8HI10H « T SRR D B 5 o 5
BIRARRE 1 e XA 3
T BN 580 kg
(AT 621 ke)
% 1%
T LR RE A [ AT A e it sk] (1998) & 0 BIATIN T,
Lok
[G720-150.
090-120
7Ltz 72, BHEABIRE 2 b WEAEEO UM s |
ROPHL %1 T, IMIAEF RO SEFRAZ 5 L 72 g &/nt

SO, o AREREMDS, 8 H TR
DOEWIZE Y, HWRERSFEAL, HIPUL 421 kg
FTTFHLE (BHICBWTHRMEETH - 72)
Ay ¥ aPEORKER» SBEROERIHT S 1, 17
R, TIEREEE, WRMEVREE, M LEOEFELEEAE
BETHERETNIMERL S NIz (BMOKEBA &
% 2000) o

1996 O O AI4EDBIRIC L B E~OHIEE LT,
[HRVASYOLE Re: NN | Rl SN I 2 IR (AN 5
AT o 120 BEAREY; TIE, WL HORENDZDIZ,
R 3 H~ 1 EMIZHKERIERH SN TS
B, BRICHEKOEGEGICoWTIE, r &k, &
MR N 7 7 & B O #x FH L CHEKE % 1R
L, KK OHEKEAT ) 3R VERE A S 1,

00  SBEERT  SHMR X B350 5 825070

iR R SRR [ HA A JE O Rl gk )
(1998) X H5IH
1994 4F 6 H 14 Ho 34200 m, 34 60 m% Z1 2
10 mAIALY) 5 72 MATRE T B 120 MICB W,
MR e, TIEBERE, W s, B, ) Fofdz
1To720 1994 SE DA, REWAKD 720, B
Do THAPRSE- 720, T LARELE o fafi
ERREATEHGTHILEARIEE 2 (BTEHD
AR O LI IC 472 5) 0



12 WALREMN T & >~ & —WFJeildy 4% 101 % (2003)

hFLOMIKE bHHE 5T, BURBIIEORIEAS EAs-
720 F7z, THIFEWZES] 2SHERE W E V)
HASER LTz [HTHAARN IR %30t
B TR L, BMRBEE_mLZ, Ll
COEFBHEHOKIEICLY, 6 10 AR EE
Beds 70 A/ m’ & WAL B 29 1 <, B 521 ke
T ol T, BEIEEN R B WY T
i, TAVATEF R EOMERENL, A5
xit SR A HAL B S SRS LR D B 7z,

1997 O O AR &M2MMICHER T 50T, Th
FCHARERS NHMUL B ORRIFH S I,
580 kg D HIN A FEfR L72o F72, HEOENIZL S
BRSNS 5720, FATHEIEHEEDO RV
1) 360 5 CRAL B2 3 B oS 3% e & L CBH%E)
DOREHIFE TNz TAV AT EFDEHIZD
WU, EERGNCE b %) BREFIEHE o Hl AT
BRIAER, AVEZY L7 RBREHNIT 53K
PUPEDIRAS o 72 W REVEATHERR S 1, BREMAR O B
LA Iz o, A yExfikeE LTk, 4T
DN —F< v THIESNTZ,

PDibo X512, BN B 2 KMk, i
TS & IR L RS RRBRY O BRI 7 1 ¥
7 BRI T o 72h%, L O MAHHED BT

FATWTE A DR L 7B iR R & Bl o [l T 9
AT BECIETITOLNEOTIERL, BROHE
BEAEETLETI—T 4 12— b SN TR,
EIRREAR L, LEWICERZ 2 S THOBR
DI & LTHEE BT TE 7,

29 L7=klh o, WL RIERE O [ sG]
FuY s TR, BOIEHELMESE,S, B
A% D S L7 EREHARAA R OB 3K A5 HE 519 12
I M) =8N/, FOLGBMERICBIA
REBRH R S he ol (£8)e F72, F—7
7 uay—%4%), HESNIZKBBERY X7 A
ELTHHMEET A LIETE LD o7, ZORD
DI, Biho BREEOREIISIN L CRERRY T
DAy ¥ aREEITV, FHITED W THYCTREER
L7-MEETT 5 L &b, [HEIFERES] Lo
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Studies on the Mechanization of Domestic Roughage Production and Utilization using an
Automatic Silage Loading and Unloading Device for Bunker Silos : Yukio Yaji *

Abstract: This thesis describes the procedures to culture, ensile and utilize domestic roughage using
a combined seeder and a silage loading and unloading device. A combined seeder was developed for
dent corn-barley cropping systems, which comprised a forage harvester, a rotary tiller, a fertilizer
and a seeder. The working efficiency of the seeder was 12 a/h whenthe working speed was 0.76
m/s. This efficiency indicated a labor saving of 30% compared with the conventional methods car-
ried out by separate machines. A prototype loading and unloading device for a small test bunker
silo was developed. Both the traveling device running on rails installed on the walls of the bunker
silo and the working device suspended from the traveling device performed well. The sensing parts,
limit switches, rotary encoder, motor inverters control program that controlled the loading and
unloading device were cordinated by a micro computer. In the case of automatic working, the
loading efficiency was 645 kg/h and the unloading efficiency was 453 kg/h.

Key Words : domestic roughage, sorghum, dent corn, barley, rye, combined seeder, bunker silo,

automatic, mechanizaiton
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Fig. 1 Prototype seeder combined with rotary-

tiller and forage harvester
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Photo 1 Prototype seeder combined with rotary-
tiller and forage harvester
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Table 1 Dimensions of prototype seeder
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Table 2 Performance test of prototype seeder

(1989)
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Table 3 Performance test of improved prototype
seeder (1990)
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Fig. 2 Varieties, seeding and harvesting date of each cropping systems (Morioka, Iwate)
crop (variety), seeding date, seeding & harvesting date, harvesting date
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Fig. 3 Dry matter yields of the culture systems
(average of 3 years)
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Table 4 Work efficiency comparison between pro-
totype seeder and individual works
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Table 5 Dimensions and working efficiencies of machines for simulation
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Table 6 Simulation result of dentcorn-rye cropping system

(B FERHiffha, FBE:

AEER TRIE)
MRSy — &

FOEDOY ToEny T1E oty ST% VETED) S1E
HEREAE BREA #OA RIERE| NS #HOoA RERE NEI #HOoA RESRE BT #O5A S| EREELE
(65a/m)”  (66a/h)  (46a/h)  (71ah) | (12a/h)  (46a/h)  (S0a/h)  (18ah) (46ah)  (50ah)  (24a/h) (46a/h)  (50a/h) (12a/h)
(5/15-16)" (5/17-18) (5/19-20) (5/21-22) | (9/26-30) (10/1-2) (10/3-4) _ (9/26-30) (10/1-2) (10/3-4) (9/26-30) (10/1-2) (10/3-4) | (9/26-10/4)
1985 5.0 5.0 5.0 5.0 125] 25 25 28] 38 38 5.0 5.0 50 5.0
oy o
1986 3.1 3.1 3.1 3.1 31 3.1 3.1 3.1 3.1 31 3.1 3.1 3.1
(5117 (521 929 (9/28) (9/30)
1987 5.0 5.0 5.0 5.0 (1.9) (1.9 ) 29 29 3.8 3.8 [44]
10/1 10/3
1988 5.0 50 50 5.0 25 2.5 3.8 38 5.0 5.0 5.0 50
o/ (10/3)
1989 5.0 5.0 5.0 5.0 32 32 48 48 5(.0 \ 5.0 5.0 5(.0 ,
9/29 10/3
1990 5.0 5.0 5.0 50 32 32 48 48 5.0 5.0 50 50
9/29) (10/3)
1991 5.0 5.0 50 5.0 32 32 48 48 5(‘0 \ 50 5.0 5.0
9729 (10.3)
1992 31 3.1 31 19 1.9 29 29 3.1 3.1 3.1 3.1
517 (5/21) o/ (10/3) (10/2)
1993 5.0 5.0 5.0 5.0 32 3.2 458 48 5(‘0 \ 5.0 5.0 5.0
9729 (10/3)
1994 3.1 3.1 31 1.9 1.9 2.8 3.1 28 3.1
517 521 (10/3) (9/29)
1995 5.0 50 50 5.0 3.2 3.2 48 48 5(.0 X 2.8 5.0
9/29
a) @ TEERER
b) : EETEHA ) )
BB, FERTHARTELORESKTLABRDOAERALTHEY, fANAVESITERITKRT L.
[EBERRIC & D EER THRRDEHEOShad 2 WISRTOELEREL O bELLEHD,
00 Ya3Ib—va ik (WAL -REKRR)
Table 7 Simulation result of sorghum-barley cropping system
(Hfr : FERMfRha, TEY : EERKTHIR)
VA L Ik X I & KE Dz RE I h— KE
HAREAT TKEA $OA FEEERE | B HoA HIBRRE RED #oA EERE WHD #HOA IS | FEi e
(65a/m)°  (66a/h)  (46a/h)  (71a/h) (12a/h)  (46a/h)  (S0a/h) (18a/h) (46a/h) (50am)  (24a/h)  (46a/h)  {(50a/h) (12a/h)
(6/13-14)”  (6/15-16) (6/17-18) (6/19-20) | (9/23-27) (9/28-29) (9/30-10/1) (9/23-27) (9/28-29) (9/30-10/1) (9/23-27) (9/28-29) (9/30-10/1) | (9/23-10/1)
1985 5.0 5.0 5.0 5.0 [32] T[28] 28 La8]  [28] 2.8 5.0 28 2.8 5.0
9/26) (10/1) (10/D)
1986 50 5.0 o] (3.7] 32 32 32 37 37 37 3.7 3.7 3.7 3.7
(9/26) 9725} (9/28)
1987 50 5.0 5.0 13 13 1.9 19 2.5 25 37
(9728)  (9/30) (9/28) (9/30) 928 (9/30)
1988 5.0 5.0 5.0 5.0 2.5 25 38 38 50 5.0 5.0 5.0
928 (9/30)
1989 5.0 5.0 28 2.8 2.8 2.8 28 2.8 28 2.8 2.8 2.8 2.8
9/28) 925 (9/28) 925)  (9/28) (9/27)
1990 5.0 28 2.8 2.8 28 28 2.8 28 28 28 28 2.8
(9/19) (9728)  (1011) 925y (9/28) 9725)  (9128) 9727)
1991 5.0 5.0 5.0 5.0 32 32 4.8 48 5.0 5.0 5.0 5.0
(9/26) (10/1) (9/30)
1992 5.0 5.0 5.0 5.0 1.9 1.9 29 2.9 38 3.8 44
(9728 (9/30)
1993 31 31 3.1 3.1 3.1 3.1 31 3.1 3.1 3.1 31 3.1 3.1
(9/19) (9/26) (9/25) 927
1994 5.0 5.0 5.0 5.0 13 0 1.9 0 2.5 0 25
9/28) (9/28) (9/28)
1995 5.0 o] (5.0) 37 32 32 32 37 37 37 37 37 37 37
(9/26) (925) (9/28)
a) - TEERER
b ERTFEHE

BB, EERTHHERPELORKETLUAEBAOHZELALTHD, ZAVNRWESRFERITKR T U,
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Photo 6 Forage loading work in bunker silo
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Photo 7 Forage compressing procedure by tractor
in bunker silo
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Table 8 Working efficiencies of silage unloaders
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737N SybRREHE 12-14 - i A O fEE% e TAE EIRIERE CRERIIR LB

S (Greifer)

=8 - BRER 8 1-2~9  EK1125 " " ”

A (Obentnahmefrasen) 7" 7A:~ 6

+ SRR B

1 (Untenfrasen) " ” " " ”

=i 7840-4 - - ” ooy kR ERE ek S{ThRTHED,
(Frontloader) 2 REBZEOBENE L,
$41-3" LT 5~8 37.5kW 2Lk 3 ~o o s LY UMY -y OKES

DI IS - IS WIEANT  (0.8-1.8m) 1T & DB

7K WY PR 5,

E TR R 0B £ 1-7:20-30  30kW ERLED  H (S22F 2BV

R (Flachsilofrasen) 7 9R6-8  PIISICIEIG 753 VB ERE. 5 REERDES. fREMY-Y

H fHEMV-Y 05 bEENB,

- -5

o MG EEUEE 02612 22.5-37.5kW =l 3 HIRIE MMEHEBE BN M2’ ETH VI
(Fraswagen) DTS #E5(R RT3 MR RIRS.
K S DR H A s 75 HE PEROOE A O HEWGEETRE  BERRE

BENHONHD

D 5RO 10) (L THERR L /2.

2) 3 R, MESHNRBTOMENENCDRENGRTERLUIZ.

LB L &b TR MEM 2 R 8 IR L7,
YA L—IVUREIE, YA L—YE7Tay 7 TR
W e &S, ¥4 L=y 7ay 7 ofliis Bomic
Ly 7ulTYYAAE ANTY YIRS 7Oy 77y
5 HRXTH b

F72, N A=A uTiE, MEOBEE T
179 & 2R 2 HERR L TGS MR & 72 1 FLIR SRR A5 ]
BTN D720, BREOY A L — JHE g
Eebe CNEEHTLLOICIIMHEREL LT
BULEBDH D, TOWE, MEOHED R TEELE
FERT A0, ¥ A EOLIHIC10m
ZHBRDE)ICEHBET 2LENDH L, 11
EEPEONT A=A vl nwz & H L RENER
FH3EECTEIEDHEETHL, ZOLDEHIV
4~5mONYH—F4addHh, WY M LITHER
EREAINVH—HF A OHAFAL—TV T ru—F}
EHLEh T 5,

AL —VH) M UIESEE, MRS R0 M I
Bl MBOBEVICEAMEED T 7T IVREEEK
TOMENKEV, i hztyEoasey
WH LR ERKEIE, 74 L —=IN—RZFPa—
IN=RRY I EOWERE TR Z KA LD O3
20T 10 mfEEE LYW ESE L, RnboldE
N, Lal, BESLEELR EE, TR 0K
D80 %L L, FAVL—VRBEOL-D DR
KT B 40 ~ 70 %IAKT S5 72012, A Y HL
DIRICTFHNEEDPUEL D, DD, THHED
B kg - MIBEETIE, w1 Y Fo—lEosh

TMEEYEY 77y TEBMNEDO 7+ L —IN—NX
A7 THHETHI LIRS, ZOMEETIE, PRT
% BFE TIT b N 2 ERFAEFER R TR TH R O 5
HIAPEN TS Z &, WP EZHTIIROBEED
M7 AL —IN—RZAF DT 4 —Fu—FI12L 5
R+ Thwl l, EDLDITTFHUNENE
KB EEBITRVHEPRATS L1245,
51, MikrkoMEoRIRIE, BREWTIX, %
DELEA 20 mAREE & K& < YIRFEDY 10 AL EE D
AR E % 275, BMERZETIE, W PREESTHE
THHVUKED R BRICHEBE s~y MRER
b0 DL, MBI A DYDY LR
T LRT HLEND Y, MO D END D B,
FA L=V by TT7ra—=54 X1 20RME
D H L% (Benson et al.1982Lindsay 1971 Lindsay
et al1973 Lindsay 1980) , A EORIET v u—%
(CEWPAE (B82S 1993) , B HRBFZERT (B
51976) 72¥) TH, HA4 L= LEHSHT &
IR EREINTVS, T2, YL ¥
AVv—=Y%7ay 7L LTY ) ML A7z
AVv—=U7av s hy P, VIO T7R Y fu—
TR Ty MEERKE LTERLER TS,
FIE RO G REIZB W T L 4 2 IF R ZE M
&, Al L7z &9 SRR O A AR IZE T & 451
1T - THEEE 900 kg/ mi DL L2 FEPR T 5 &, 224K
DBRADBED TH R R Y IRIFITEAEREE R
o L2L, MO LARITE - TIE, B W LI
MAGRL L7z BIKIZT A2 &L TERAPBALLD,



38 WAL R T £~ & —Wige ks

MRS D ARRE DB AT AT b e 2o 72356
0L, HRINEMDFAE T W R D 50—
12iE, 1 HOWY W LEAEm oMt s LT 30
Bl B NFEMEDID L THLEELATWS
A3, BLD W UM I 2250 MR E 21T 5 2 & %Ik
S, BRI I LR DL ST L=
BT 2B ELZENTREEEZ R B,
4) HHE

NYH—=H A TIZBIF 514 L—IME oA
BAERE, A4 L— Y ORY B UVESE, [ S h 55
WELZRELMBENEZHAS ML, ZO/R, X
DA %1872,

(WA —F A TIIBIT ZEE0AAREHRIE, ¥
T — TR EOEMBIZLIMEOM T A Lk
AT N T 7 5 % &I X PR L BSR4
W, Vo= V74 VAR ETCREZB VBT %,
COBHETIE, MEOBESY A L — Y AR
MEZOMBRTZMZ22LE25DT, D
T LR BE D 720 O % LE L
LTwa,

@SN —F A TRy B LIEER, 77T L
AELEE L CHRRAED» O ERERGEHRT v 1
—FIZE MY W LIENE T, £ < OFERLHEAM A
ML ENTWDEY, § 7= A Bilihohbd L)%
HEMEIESEIZER I N TR, & <UL, FE#EOR
Dl LAESETIE, BUY LA S OZBRORAICL S
RN ERDORAEZHIET 2 2 LN EE 25,

000D000000000D0000000000

0OooOooooooo

1) %4 L—IMEBIORY 1 LIERE
(DH®
N H—=HFABIZBFEHA L—VWD LA
DEIBEEALO—FIE LT, 72U HITBWTEH
ESNTHBY R B LATREEZ SN
KA L=V T ru—FzHEA - A LT,
ERICLHA L—J O I LEREE MG 5 &
DI MEE LOMERZH L AT 5,
(2)70R 7 1

O BB
PR AL =TT v u—VOEOMEL &
BHILIE, 5, HIIRLA (FFEDS 1977, &KEDS
1978) . ftikF%iZ 30kW DL koo b5 7 & % JHEhHE &
L CHlAAL R AFRH L7200 I LIS R

8101 %5 (2003)

OO0 HAL—I7ru— N (Beef &)
Fig. 5 Sketch of silage unloader (Beef type)
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Table 9 Dimensions of silage unloader
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1) — )V ig (mm) 1,450
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Fig. 6 Unfolded figure of scratching reel and
arrangement of scratching knives
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Fig. 7 Working scheme of the silage unloader
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Photo 8 Silage unloader (Tractor mounted type)
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Photo 9 Silage unloader (Tractor rear mounted
type)
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Photo 8 Silage unloader (Tractor mounted type) Photo 11 Corn silage unloading work by silage
(Upper scratching reel position) unloader
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Table 10 Characteristics of grass and corn before ensiling
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B E 82.8 13.4 188 207 269 202 0 0 62 1.0(0.172) w (S22 A
459 6.2 316 286 192 14.4 0 0 53 03(0.162) C 555
74.3 17.9 17.9 37.3 249 2.1 143 - F Ah
[NFA S wha B 62.0 70.7 16.6 10.4 23 0 46 0.3(0.114) w AH
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Table 11 Characteristics of grass and corn silage

YA L= S L—IKSY EEUNE SR HEEEWwLGD) BEAE BIJEAESY (cm) # %
(%) (mm) (t/m’) 05Sm 1.0 15 20 25
82.8 62 w 1.0 (0.172) b 1.0 1.0 20 - - Hy-y @
ki'e ES 1.8m
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Table 12 Performance of silage unloader
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A w
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Photo 12 Grass silage unloading work by silage
unloader
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Photo 13 Grass silage face scratched by silage
unloader reel
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Photo 14 Grass silage caught by scratch knives
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Table 13 Work efficieucy of manual silage unloading
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Photo 15 Silage unloader and transportation
vehicle
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Silage loading and unloading device prototype 1

Fig. 10
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Photo 16 Silage loading and unloading device
prototype 1
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Table 14 Specifications of prototype 1

H B # T
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= & (mm) 2,250
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Photo 17 Roof attached to test bunker silo
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Photo 18 Front supporting roller and pinion gear
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Photo 19 Motor and reduction gear for back and
foward movement of moving device
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Photo 20 Motor and reduction gear for up and
down movement of working device
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Photo 21  Working device of prototype 1
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Photo 22 Knife welded to driving harrow limb
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Photo 23 Side compression roller
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Table 15 Materials of silage and ensiling results

HEHEER F=Fr—RKIIR  F-Fr—RITIR VAL

5 ki FyIRY FyIRY FS902
MEIE AR &, wh) 56.1 (F#z) 60.9 (F42) 76.1
Y)W £ (nm) 66. 2 45.3

HERREE (wh(db), ke/nm') 318(139.6) 334(130.6) 490(117.1)
ROHURSHEER kg wd) 1, 207 1,424 4,181
BRER ko BIA%) 1152095, 4 1,238(86.9) 3,813(91.2)
pH 4.8 4.9 4.2
00N = | 90.7.24 90.8.7 90.10.31
WOHLUA 90.9.3 90.9.3 90.12.17
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Photo 24 Unloading box and test bunker silo
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Photo 25 Loading work by prototype 1
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Photo 26 Partition boards attached to bunker silo
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Photo 27 Sorghum silage loaded by silage load-
ing and unloading device prototype 1
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Photo 28 Sorghum silage unloading work by
silage loading and unloading device
prototype 1
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Photo 30 Grass silage unloading work by silage
loading and unloading device proto-
type 1
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Photo 29 Sorghum silage unloading surface by
silage loading and unloading device
prototype 1
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Table 16 Silage unloading efficiency by prototype 1

YA L — DR F—Fr—RITI2 VIVH L
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(rpm)

TREEE (nn/s) 40 20 20 20 40

PDOAHFES (mm) 100 50 100 50 150

B0 U BESE (wb (db) (kg/min) 45.6(23.1) 20.3(10.3) 29.1{14.8) 68(23.1) 226(76.6)
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Photo 31 Grass silage unloading surface by silage
loading and unloading device proto-
type 1
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MO —Z L¥P - WY Lu—2 %7 7 A% A

5101 %5 (2003)

L=JIZH S TE % &9 1) LT Mo
REHRTEHIE, RETHo 7

0000000000000000000000
ooooooon
1) B
N-1-7) TEELZLHIC, BEu—-5, 8
PRl -, YIREE R oW R A TR
PEL 724 4 O 3EE 2 S ICDO W T, ZEoBfE & 1
RE% 283 %,
2) WIE2 SRR & FT
A TREERE 2 SROME LFHTIEER 17, BE
32, X 11, 1R L7z (BAS 1993)

017 #fE2 5 EEHT
Table 17 Dimensions of prototype 2

TH H i# JT
ES F(mm) 2,170
£y & (mm) 2,250
£ 7 (mm) 3,300
£ H Bk 1,200
TEEEEBHE B (ke) 900
BA LR & E (mm) 1,500
BAEE R (k) 120
7K 55 B (mmy/s) 10,20,40
I HB EEE (mm/s) 10,20,40
BE - WO HL O—F EER (pm) 200
et O — & B (rpm) 50
Wik 0 > NP B ENEE (mm/s) 0-10

0032 $A4L—UitdiAadk - WY LEER
fE2 54 (AL -V LEEICERL
RRE

Photo 32 Silage loading and unloading device
prototype 2 (Upper position over
silage)
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Fig. 11
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N-1-7) TEHLAZLIIZ Nvh—H% 1D
RERR O BE NG L - E e — Z 13, H=
WRELQHEEINE o 7272012, YENEVT
RETIIT— IR TEIRE SHEETI&TD
T B HEVEREZ S L e o Te F 72, BEVHREE
U= HhROBET—F OB HIET 52 &
&, HESRERLTHBEELAHEL T2, &
D7z, BEE—F 3% 4 TlE—Ho0 1 RKOFiEa
—J &35 EICL7, B—FHEAEF 340 mTHRAL
Co Ve L7z, BB, MEEREAO LRI 2
5 200 mDAE & L7z,

@¥F-MyHLe—%

AEL SROMT - WL a— 21, HRoY
A NFIA4 T ou—y Yy nu—2FfHL7
O, A4 L=V B ULEETHREF = — 7 —2X
EAVREEH LATRE L o720 2 D7-OERE) 5
REOTHF - WO B Lu—5 ofEEZZEE L7,

ERE R DEEIIDTD 2 5 Thb, 7, o—
FHELIZIZEHUEE 340m) OFz—r &AL
(GF33) &2 7 NICiRET L L &I, BEHO
Fr—rELTTI v F A MPET—FF 22—~
40%F, 6y FHICT Y v F A MY FHIT S
DT 4 W) I T L= MIDNWTn5) &l
ML, WY M UHZ ) AT CTERE) ) D125E & [F] Ik
WCIRE M LIEERTR D L9110 L7z (BE34),

EHI, = 2 EERE T L — LB T 57
DDOT — 2%, Fr—YHETTLHNMANEE L
B & B4R A e S & THLD H LA REER 3 % 4% <
FHEmE L7ze 72, WY W LIROAMES) %4 7%
T30, PITWE—F ZPR,rSLELI2 5
FL, WO WU ZBRBERICEE S 2 Hi8E & L7,

Silage loading and unloading device prototype 2 (M1 ~ M5 : Motors correspond to Fig 13)

0033 HF -WMHOMLue—SEHGHF ~— >
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Photo 33 Driving chain wheel of leveling and
unloading rotor

00 34 B HFz— EHOIMLHA
Photo 34 Driving chain and unloading knife
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00 35 WYfiFHoialiiRiE
Photo 35 Twisted knife of unloading rotor

LI, MY MWLYoy P THA L=
ASEREE UL 2SR L CRENANORBDD %
LD, WPRRIIEER NS LTT vy T Ay b
TR REBAG IS D X 912, AARIMIOIRY
FFIrFchALhfeoF T (B 35) , Rk
WAL 720 BUY AHT M, BESAER % v 72 = f Ik
DLDT, HEDIFIRITBEEANET o7, N
B —H A OB~ ORSE LT, BEHT T Y (i
25m FAO E) ZWYMFITT, 7T T AREM
WCHICHM L THA L=V 2RE&HE TR E L

@b W i

TR ZMRE L2 A4 L= T, Ml s h
T2IONHTEBRELE L THEORKADEIKRE
Vo ZO720, WP - WO ML —F DN X B8
S UMM TIREES A L=V 0B 1 L2H
WTholze TIT, I AL L=V MDY
EE BT EL7: (M12),

7 AHA L — VY M U OUIREE L, #A
DEDPKEVTA L—JIZYWE % AT, 3HF -

”T/ Noh—gAuE— |

=D
LT Y N

A

HX7D%VF7¥F3—H
L I — Y

’ -
A QI AER HIN & F SRR

012 HEYFE - Lo—25 Lok
Fig. 12

£ 101 %5 (2003)

00 36 Fx— »KiioumeE
Photo 36 Cutting device using chain cutting
mechanism

WL u—2 oE i LEEZIERICITDES &
EHIT, WY W LW A2 — IS WE BT 5
e 2 550, W T4 2 408 L CEsERei®
BIEICEREL, 5= —  lihEe L, EfEh
ENOF 2 —=VIET I v F AV MET—-FF 2 —
Y (40 %) TN EWY TR TH L (5
B 36), &d, UKEEL F— Y OEK 15 mic
Y3 2 YIS 2 VRS % 72012, GIWi NI H &
LAY - AHHAS) OBEBMLIE I IAME L
T, ZRFNFz—r 6 ¥y F (76m) I
HL72 (BE37), 3612, UL A L—T%
AT % 72002, A OYIR A E TR
BWEELEEBI, BWVICTHLEVE ) IT—EM
RTFz—VIZBEL, W—DE—% (34 200V,

INZ R LB

Improved unloading rotor and cutting device
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0037 Fxz—rEYHHN
Photo 37 Chain and cutting knife

00 38 #ka Ny
Photo 38 Transport conveyer

37kW) 226 XY H %4 LR L CEREh L 72,

@k a v Ry

AMEL GO N v M, Ny MMERHE T
PO — 7 O A LIC X AEHTH 1B L
L) ERAAT, L L, N7y MERMEEOZIC
LB T, MBI RIICE T T 5 2 L ASET
ol SO, BE2 SHTIIHERL 72
MR % s IR BB S 572002 7 L —
N XYL Pelia = » 555k v XY %
BEFAME L TH W2,

kT RS, FEOAREER IR A
O NAGE - PRI 2R &, BLY B LIRFICIEHCY
MENH A L— D% CHERE LER S 21 %
o, Mz, 227 L—s3a v _Y (IF 1,940 im, A
7 L= 8B AHFE Y F 160 m, T ¥ XY HE 0 ~
10 m/s) RO=ZMAEON (KA 15 m, &S 20 m)
BT T Y 7OV A STACEE L, s S8
THB % BRI HEI 3 4 E A% 240 mOPEE o — %
(3 #1200V, 0.4kW E— % BRE)) M2 TWV5, %
w134 0.8 ni (#E 850 mm, A% 1,950 mm, ¥ X 500 mm)
ToHbd (BH38),

0039 AE25BICEBTFI A AL — VR

0 LTESE
Photo 39 Grass silage unloading work by proto-
type 2

ORE%EE

Peid OEAT RO AR OREZIET 572012,
J3Iv FAAL v F (Of# WLCAL2) ZETL—
VDR, FFETF = — v O E TR AT 72,

3) BRI
WRLAZETET—F, HF - MY HLe—%, 4
Wi, Mk o v RNy 2355 L2l E 2 5Hicon
T, FEBOBEOHR L FH T IAFA L=V %
7RO 247 5 720

4) FRBRAG R

A TEE A 2 TR ICIER 17 TR L,
EATEE L, FEREOHEN 1 5HEON 2 K0
900 kg & BN L7223, JHFH 2 BT TR TH - 72,
eSS L, BBV RALEL, N h—HFfuD
B2 mOIERIRZRHOYT - WYL u— 212
BL2ZEI2X D, WY I LA REER 0 F8 4 A5
ENTee T2, 7 AYTA L=V OB LIEEIR,
ATETIWIEE ORI X Y I T bh: (BE
39) BIWrEEE P - WY L u— 5 oHL) L
INHMER$ 2 AT EB Wi 2 K3 5 (12
HD o o7z, B -WMYLLa—21E, 77 A
ALV SMTLEPIE LY, HEFELT
DHTEL Totze WY HLRESRIE, £ I8ITRL

018 75294 L—IHH LAER
Table 18 Grass silage unloading efficiency

Y10 5A B E (mm) 100 160 230 230
B - B0 L O— % EERHE (m/s) 22 22 22 2.2

) 3 B YT B (m/s) 1.1 1.1 1.65 1.65
T B (mm/s) 7.6 7.6 11.6 15.5
B D H L B (wb)(kg/min) 15.8 259 517 73.3

DEREH 3 REOFYHE
MBI TR —Fr— R T %
(HEHEE © 319kg/m’(wh). MEFEKE @ 42.6%. FHUE : 57mm)
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72X, VD AARRES R FRAEICE YV EILL T,
#% K 73 kg/min (wb) , 42 kg/min (db) & #2¥3E
HCHIEL 5RO 24 52 R L7z,

B, AR 1994 FI2 M4 V4FFF (Yaji et
al1994) , £ ¥V A4 (Yaji et al1994) |, 1995 4F
W HARERRF (KBS 1995) Z2HUF L7z,

5) B

A L— VAR - MUY LR 2 THIE,
HOAAMMEETIE, Wk oY, BEO—F%0
TERNZNER T d - 72

Y W LIEETIE, MBETH- TP T T AYA
L—Y O M UICYIRESEESAR L 2 0 e 15
BORER LKL T 24 5L ol TOYJMTEEHE
&, A L — VRN R IR & TR T 5 729,
W - ) L a—% ORAH A L — I FRKEIMY
K LRI RT L2 HHETEX, 20
M, 2= H A L=V O HLEETHRDS
N, I B ORI EMBE I 2 EEZ b5,

K2 BHERARE LT M 7uar¥a—%
MR L L2 B b E2 M5 2 LS HETH D &
L 720

6) %

PFAL—VEDAR - HY HLEE 2 T % R IE
L, HRERER O R, DT OBER %1572,

(BB —5, A7 L—Xar_xXy Lfihn
— ISR LWHET L NRY, LF - BB L RE L
AWMV EEHFE - MY Le—5, F—ICH
ZELD AT THA L — DY % AN S YW
R LRME 2 TR AR MR L 72,

A4 L— VRO RARMERTIE, FrizIicBEL 72
Wk 3 oY LR L2 — T OFEH AT
T b 2R LT

) A L=y il LAEE TR, SIS E O
e - Y Lo — % ORI X ) IERICAT
b, VEEREERIH 24 5D 42 kg/min (db) Dk
ERLIZ.

4ifE2 BHEZEARLE LT, M 703 a—
5 %R L7zikoiha - Y 1 LI HE bz X
% T & HSul e LKk L7z,

goooooooooboooobooooboooo
1) HIY

V- 2 TRAMURE L7291 o 3E R 1 2 54%12o
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8101 %5 (2003)
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T EBRML N OEEEHMET 27200 AT
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fili o 7 iz 2~ v FARRT, H 4 0 NETALE
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%3 XY OFR T — & FEO LB E — & % il
L, HEIWICEEORARERE LY M UIEERAT) 72
DO HEEEE 7T 7T AR L,

(3) H B i iR

REHN Y = AL alZBWT, YLz VA
AR HWTAINC L B4R & B %2179 Ak ik
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T AL B HBEED AR T RITOWT, EERES,
MEREOLBZ4T) £ L b2, ¥4 L — VPR
Biztr o720
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TeINHTLHA L=V AR L, 1 0iEo )
BRI L BVEEICOWT, TEERGE R IEERE S & I
FL7z.
3) B A

(A L—VikbdiAd - B H L E ORI > A
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ZHEEBIH DOE— 5 121%, FNENA v N—=F %
B A7z GEATEE - MAE FR-2220-3.7kW, -5
FiE D F-0.75kW, BT - WMoWLue—% : [H-
756W) o

av¥a—% (N4# PC9801A) RUMEHFDOAH
HEfFHI 20D E—F /0= b (N4L# PC-
9814) ZH\, )L —, A A v FE% TR L ZHIH
BABELT SAOKBEOKE—F LHHL, %
BEEEHETLYATFLEHELE (M13), #
ITEEE O A T NEATILE & EEREE O ST
¥ (SHH GX8ML) # HWTHEA 77 v
F OEEREE B UCEHIl L 720 72, ORGS0 A
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Fig. 13  Automatic control system

29 "-— (( EASTEH )) —¥r¥n";
/*1%/
27 "xxx TR 1 (LU A~FE 8 ) xx¥r¥n”;
HEELVE - EE2 EARM
FHRE3), /% BmREA ¥/
while(RELTHE 1= 0);
while(1) {
/%2%/

29 "xxx TR 2 (— BRI ERET)
*xkEr¥n”;
KFE LB = —RHEIEAE
EFT(3): /% BOREAT */
whileUKFELEFTHE 1= 0):

O OO0 000 0000 O0O0O0
O 0O 0 0 OO0 00 000 0 0

0 14
Fig. 14

VAT LT T L
Automatic system control program

RANESEIE RO Y Y UAESERE OB R HERS 5 S o FHI
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Fig. 15  Display monitor image (unloading work)
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Fig. 16  Automatic loading and unloading work
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019 FEoAAEERER
Table 19 Loading work efficiency

AFaEDRH HEEDRD
FEA B AR VIVH L
RS KR (%, wb) 78
IR B AR (mm) 2,200 X 2,200 X 1,200 2,600 X 2,000 X 1,100
HE R (kg) 2,370 2,440
R (m’) 5.28 5.8
BB E (wh(db))(kg/m’) 453(99.7) 419(92.2)
BBk 11718) 111
FEOIA BT E(E) 22
1 fT 2B M (min) 1033
& (min) 3.72
#H)(min) 225
FOiA S -+ BEIE (min) 437
1 A#pH 3.64 3.72
PE3EAEZR (wh(db))(kg/h) 645(141.9)

020 HEUO M UVESERES
Table 20 Unloading work efficiency

AFaEDRH HEEDRD
FEA B AR VIVH L
RS KR (%, wb) 78
IR B AR (mm) 2,200 X 2,200 X 1,200 2,600 X 2,000 X 1,100
HE R (k) 2,370 2,440
R (m’) 5.28 5.8
BB E (wh(db))(kg/m’) 453(99.7) 419(92.2)
BBk 11718) 111
FEOIA BT E(E) 22
1 712 B¢ B (min) 10.33
& (min) 3.72
#H)(min) 225
FOiA S -+ BEIE (min) 437
1 A#pH 3.64 3.72
PE3EAEZR (wh(db))(kg/h) 645(141.9)

#) 110 kg T, Bk, BB, ShoAA - BIEEEL AT
2O P ERER AR 10 77, TESEREE T 645 kg/h
(wb) , 142 kg/h (db) Z/RL 7z GE®RAARMKE T
OMEEREIZ 419 kg/nd  (wb) , 92kg/ni (db) &
GO ANIEEERABREOBEL oz DR -
BERICEZ— V7 4 VATERE LA L — JFi
L7z R, #—r Ao pH 3K 3.7 L 2 0 B
RIFCTH o7z,

O UAESEE, Y10 AKRIES 350 m, BT
20mn/s T, WY ML, BH), P2 &L THROFE
KR 14 50T, MEEEBESRIZ 453 kg/h (wh) |, 100 kg
/h (db) Z/RL7z,

4) B

AL 2 SR O VESRESEE L, YR ok 3
BEOMMIT LD 900 kg & 3 1 TR OH 2 5L %o
720 LA L, 31E 2 SO EEE O ABMEE K DM
TEEIX AT LMD 419 kg/ni (wb) TH
D, A L— VB OREAR HEEOFLANEK

8101 %5 (2003)

IR D720 ICHERE STV B EE R 900 kg/
T 5720100, BEREORERSEHEZY 4 L —
VEHICEAZREL R EOFFICLY, E5ICH
FEI LD R A WA § 2 LEDB D %o

PIWr i, VIR M LOBESREKX
e 4 L =128 d, By M LKiE 23 —12
L CEAEMEEZ M S 2720 HTH -
7oo 7o, HEOHBERIC X 250 ARESE, B
D LIEEORERIE, S5 ESE0END S
EHEZ Do LT, iEORRMEEICIBVTIE, 4
L—=YOMEM ED 7B G0 RA - BT,
BHPEECTH D, TD0IIE, FEEEKER
B O 1) 1, Wk € i o i KBTI B, ROk
WM OFHE R ES O 2R RPUEE b s,

5) %

PA L —VEhDAA - B I LRERNE 2 T
WA A LT 57201, x4 7uay¥a—rk
T U EEIC L B KEMOBIE S A T A OBEL HE)E
WM7U7 T AORFRICLY, HiEHERO AE{LE X
D, DT OBEEH7,
(EHEXH, VI v b2 v F, BREIE— & B A
YN=% RF U ar—FhEDE Y RH
B4 r0arCa—FIck Bl ATALC
S HENEE T T 7S AR BREL, #0iAA
PESE LD W LIRS BBz 2 1 RE & L7z,

A L— V8 ) URERE 2 S0 A
BRI X B RE0 A EHEREEIL, 645kg/h, HLELE
BElZ 419 kg/m (wb) , 92kg/mi (db) , A4 L —
VHY W LEERERIE 453 ke/h (wb) , 100 kg/h
(db) #RL7,

B A oEEOS L5 MR L, AL —VD
m B A L7011, MEOBIE RS, EiED
AKPREBYREEI) b2 &% 4T ) BN D 5o

V O0O0O0o0oooogoo

gboooboo
1) [ARESERRIC X 5 B FHLETEHE pE O 4 R
AWFTETIE, IAHER LRt A e R o>
72N, B E A O —FE T AERSR 2RI & L
72 EFHLEVR O R - SR - BrE R, B
BT B 720 D BRI R e A L7z, £
FTUE, RARVEVIHE - 2230t I FE R[] e 17 S A%
ZReaEh - AEL T, BRI O PHENESE & Dt
NEIRREAESE 2 [A I TAEAL L C 2 DR EBGE§ 5 &
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EQIEE Y I 2L —Ya VI B Mo 72,
T BT B RROIEWY) ) B RN, BER A%
WRBREMETH Y, ZHOMBEL & BRI
MR AEZRY, & KB OIBIERERAGE S 720
RELEEIRDO HN L, DD, FFEERKZ
R % 2 &I & D EBIFESE & Hei L TR IIRIRDS
B L, EBIESE L R L CTEE T R o B K
EAESEM BTG O REE DT W 2 &, RARTEW O
wEMEDTEL, FEMORSEHIED 2.7t/10a
RWBZHIERFE LT,

JVER Dl lEC— e 72 4 X — ZARRTIE,
B TRAE % & ST 72 BETESERR A S L
T, N 2IT IV A5 75 &FM L ERHE
HHEOEREIED SN TWE, L L, EAEY
T 2mEzBRA2ELVDHYD, KT5H (1989) D
W Ry b OWFZECTRAMEWEER 2 BB TS 50
REVEIZ /R S 7z 28, VRS EE 1R < BIFEVESE I ME
TELMEEZEBTETVRVRE, EXIEWIL
HE - ZBUNERRR S PO EBLIIEE L v &
EzZbhb,

72, RV O PHENESE & 2 0 TEE A3
ZAEBIVESRE & LTV, BRESRALIC & U IR PAT1E
L LTHBNERZRETL2ILLEZLN
Bo L L, BROUHE Y — X /3R 2% <,
E S IHERHHEVESE & A a~O TR %
EWCANZLEELTEY, HAEEIZERLENL
RU—=F&ENHTFAZEZHLVWERDNS, F
72, BB A RE & 35 KAMESERR I, [HIX
A3/ S VIR DSE O F 4tk TREADPKHETDH
%o

INLOFEMNBRL &, REXEW O L ZH
DOFEEL - ML - FEFEEEA IR 5E T3 5 [WIREESE
B, BAEEDOMEERERZE LTI LR, L
HIPERE X D B ERETREEZ R L, ZOR)RIE
BWEEZ LN,

2) INYH = A BB D HFRHA R
WP O FEBL & R R

M- 1BV TIE, KPR faE LT —
A BIZEHL, RO A4 L—JRE - iy
A DOV TH W r ORET 2 D z, Nl —
AT, ¥ =4 0L gL ChEERE ST
HDHLVHIFEERDHY, SHITH AL L—IMHEOK
GRUIM R % LR v & BHLEE O
AR W - AU E LTRSS D B0 207z, b

YERIYRY VT LR EDRKEWZ I L, +—
Fx = RTT AR EPIHERS KEZ R ERBEOT A
L —JHRBIZOWT D, YRR EK G O HI R A
YhnwkEZ oMb,

F72, 70 %% A DRGSR EFA L — VR
THHEIE, BEAZ L THEEICEREShL LY
IS - B S, ME2 OS82 TL F
Vo TDD, FT—=H 40T, T4 L -V
LB IR O 72D HET & T A a AR S 2 D 1
EEMATWA, L L, TERIETHNTEREEG 3
ORIEE D %o TV A, THEEI AT VR
EORBEHSPEENTEYN (Jofreit et al.1988) , T
ENERENGZDLZENLET L NV =44
TIZBWTIE, 8 525 % F L 72 =Kk
DO TFRIARARGHE, FIZEANA F 2= TR EZH
R332 R (RIA S 1992) 12X 0 KGR
T OB R REE 2, A L=V b L
THIEPRINT VS, TORAIHRFEICL->T
TRINH A L=V, A g km@m2 s Fmicm
JTEEICHY T HEOT A LY T ra—5F%R
YA L —TRDAD - Y I LEE R & &> T
DL, BUD LIRS 2 B OMBSRE ST
—HHA L=V ELTREIR/EGTHILATE S,

DX, NI =T A FREA G ALY
MR OFHEA T, MEOKD RN,
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Studies on the Mechanization of Domestic Roughage
Production and Utilization using an Automatic Silage
Loading and Unloading Device for Bunker Silos

Yukio YAJI

Summary

In Japan, about 75% of roughage for cows is imported from foreign countries. Although the production
cost of home-grown roughage is lower than the purchase price of imported roughage, farmers are reluc-
tant to culture and ensile domestic roughage because it needs space, labor, machines and silos. Roughage
is an indispensable feed for cows that have ruminant digestive systems to keep them in a healthy condi-
tion. Because roughage and feeds are imported from foreign countries, a large amount of manure from
cows is produced and spread on domestic fields. But excessive manure spread on fields can cause water
pollution. From these stand points, roughage should be cultured in domestic fields. This thesis
describes procedures to culture, ensile and utilize roughage in domestic fields. The three component

chapters of the thesis are summarized as follows:

1. Development of a combined seeder

1) A combined machine comprised of a forage harvester, a rotary tiller, a fertilizer and a seeder for
dent corn-barley cropping systems was developed to reduce the working hours needed for harvest-
ing and seeding.

2) The working efficiency of the combined seeder was 12 a/h when the working speed was 0.76 m/s.
This efficiency indicated a labor saving of 30% compared with the same tasks performed by separate
machines.

3) The simulation results of 11 years (1985-1995) using precipitation data for Morioka in a field area of 5
ha showed that the combined seeder, with the working efficiency of 12 a/h completed harvesting
and seeding of 5 ha of dent corn/sorghum-rye/barley cropping systems, as the same rate as a for-
age-harvester with a work efficiency of 24 a/h. The combined seeder will finish rye or barley seed-
ing earlier than individual harvesting and seeding machines.

2. Mechanization of bunker silos

1) Loading, leveling and compression of bunker silos affect silage quality and need machines and man-
power. Various practices and machines are in practical use in unloading of bunker silos, ranging
from free feeding to high-efficiency mechanized unloaders.

2) To increase labor-saving during silage unloading work, a tractor mounted silage unloader was tested
for performance. The unloading efficiency was affected by the kind, cut length and density of silage
material. The shorter cut length made for easier work and higher unloading efficiency.

3) The unloading efficiency of dent-corn silage harvested by a cylinder-type forage harvester was 900
kg/min (wb), 84 kg/min (db). The unloading efficiency of the same silage harvested by a double-cut-
type forage harvester was 166 kg/min (wb), 63 kg/min (db). Unloading of the silage harvested by a
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flail-type forage harvester was impossible. The silage with long cut lengths often made an auger
clogged.

4) The unloading efficiency of grass silage harvested by a cylinder-type forage harvester was 162 kg
/min (wb), 88 kg/min (db). The unloading efficiency of the silage harvested by a double-cut-type for-
age harvester was 161 kg/min (wb), 28 kg/min (db), which was 1/3 that of the cylinder-type har-
vester. The longer grass leaves made it difficult to remove and the working efficiency became lower
than that of dent-corn silage harvested by a double-cut-type forage harvester. Unloading of the
silage harvested by a flail-type harvester was impossible because of the longer cut length and lower
volumetric density.

5) The theoretical unloading efficiency calculated from the specification of the unloader was about 900
kg/min, which is the same as the measured unloading efficiency for corn silage harvested by a cylin-
der-type forage harvester.

6) The performance tests were carried out at Gunma Prefectural Livestock Research Station for about
three months. The unloader was mainly used to unload grass silage because unloading grass silage
was labor consuming work.

3. Automatic loading and unloading work in a bunker silo using a silage loading and unloading device

1) A prototype 1 loading and unloading device for a small test bunker silo was developed and its per-
formance investigated. Both the traveling device running on rails installed on the walls of the
bunker silo and the working device suspended from the traveling device performed well.

2) The density of partly dried grass and raw dent corn in the silo after loading and compressing work
was 318490 kg/m3 (wb), 117-140 kg/m3 (db) , and the unloading efficiency of sorghum silage was 226
kg/min (wb), 77 kg/min (db).

3) The performance of prototype 2, which consisted of an improved bucket, a compressing roller and a
new cutting device, was tested. The new cutting device for grass silage worked well and prototype
2 was able to unload silage with an efficiency of 73 kg/min (wb), 42 kg/min (db).

4) The sensing parts, limit switches, rotary encoder, motor inverters and control program that con-
trolled the loading and unloading device were coodinated by a micro computer. In the case of auto-
matic working for sorghum, the loading efficiency was 645 kg/h (wb), 142 kg/h (db), and the unload-
ing efficiency was 453 kg/h (wb), 100 kg/h (db).
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TESEZATH TUh & WIRHT A A R ZBI% L,
Z OIFFEEIERE IS D W TR IR 2 1T - 720
TR A2 & o — BT S, #RE
O —)b & )M S IRk o BB LA IR B R T %
H#x (100 ~ 1500rpm T2) T 5EHE T4 A 712
Lo TR ETEPIHALDDOTH S, Hflia—
VBIUOHEET 4 A7 OBENI N7 7 I Ny 7)) %
BFLTHILRERE—% (LOW - 130W) T
190 a7 4 A7 12X BITBMET- O, Hvk
TAATRAEELDETREL, CVI5 %REEDIT
5OXEALTze RHIHAENAATHS— B AL
KB L 2 2R, $TAAHE 10 m/s TIE 40 m
WitEA % holzo ERT IV (KiBER) 50dPars) (24T
AFN/FETRED CV 1336 ~38%T, FiAhAM
FERREWIZERHRE O RS 45 2 EPHERS
7,
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0000000000000 00000MO0O00n
TEENR, FkBEE. RIUEEMZE 36(4) @ 187-194
(2001).

0 & [IEFT AR SRR O FE R R FERS T 5
FIREIRIZ RAE T EHEF DWW TGS L 7,

ABEIT & o TR & TIERITITA T N7 Bh o fE
T OERRE GEIRIIR, H3ERIR) 1 3h 7% 0 B
GIRIRE %5705, TNEBABE R TL00%D
AR &R S N B OFE T2 B RBYICH L,
A BERALAT IR BB O Bl TR 1 00 R 2R 51t
LI5S % O % B 720 FE o —
WS L7ze W8 27 m - # 24 amDFTIARE % H
L, EITHEE 05m/s TOV-YH %2 HIFERIE, B
BIEREE 7~ 12cm, FHE3~6mOEHEL
%o MIBHIRIEEZ JITTER L LTL, HfEo—
WAZ K BHEF#E LIRER, SR 7 4 A 7 ~ Rl
KEWE, EATHEE, A& TEMES BTN 5,

00000000000000000000000
000 BMEE TEIR, HktEs. RIAEEZE
36(4) : 195-203 (2001).

IR 2 & [IRET A A s AR O VESENE L - 13 TE
B X ORI TRGET L7,

F R BR OAE R, FTIAAKEE 12 m/s, FEHERY 2
T CREBE 50 ~ 250dPa-s) D4l THIZFERE
F12m (= 6m) &7%o7. MIEEIRIE, 05~
0.7m/s OFEREMEE, FFFTAHEE 10 m/s FD
FRAEN e EE ST, RIE 6~ 10cm, BfE3~5
amDFEMIE & 7 o7z VEERESIE, 04ha/h (84
H) T o7zo WHIEFESMIAA & TIERE -
FATARGREE - v — AR R - FESE A &l E LS
RETHUEDND D, HH AR (6
W 1997) OHESRIE 80 ~ 90 % T, 4EFEER
EAs R Tl 60 %R R DO MFEHRDN L hr o7z, $TiAA
A OIERYEGBRNCE <, RIS TK
R L SHUAE AT L 720 A B RE B R o
PR, RIICHARTRSDE, BRI L T
#1110 % DRI E W S 7z,

8101 %5 (2003)

Free-air CO? enrichment (FACE) using pure CO?
injection: system description. Okada, M,
Lieffering, M.; Nakamura, H.; Yoshimoto, M.; Kim,
H.Y.; Kobayashi, K. New Phytologist 150: 251-260
(2001).

KH FACE (FARBCRARA CO2 M) FEBo -0
12, WEE 100% DM CO? # A % T 28 L\
R L. KRE CO2 T ADREZIRMST 572
DI, HOP LD COP T RERNL, HJAMEE H
THEH XA T 20 6 B NIIK & AT 5 6k o
FACE 3581246 L C, AE Tl FSEHEEKT 2 —7
ZHRHSEEICHA LT, M CO* R L HFRRE D
FRVWREGEZFEH L. ZOME, HIEEM oREH
RPEE R RN R TEE 50— 12/ ML
T&7,

B 12m® FACE FB 4 X, MHRFER 4 X % 2
FKHIZERE L, CO* A AGHrEt, JAImEEEr, 7—
yad—, fH NV TEENLT, CO? HARE R
- HH L 720 FACE X CO? HM AL, B %
WL CHERRX + 200ppm 2R E L 720 B H]E o
ZREMEIIBWTIE, 30 BdH 5\ id 1 5 HOFHREE
AREEMD 10% LN B & F % K HH 425 60% 0
LR, FERGTRUITHRTRRS 5 BE ORI %
R L 720 FRBRIXTHRE O 60% A%k 72 i BE @ 15% LAY
ICHERFC &, BEOZME S ICBWTHIER T
REL

Comparison of Complete Nucleotide Sequences of
Genomic RNAs of Four Soybean Dwarf Virus
Strains That Differ in Their Vector Specificity and
Sympotom Production. Terauchi, H; Kanematsu,
S.; Honda, K.; Mikoshiba, Y.; Ishgiuro, K.; Hidaka, S.
Arch. Virol. 146: 1885-1898 (2001).

TAZDWET A VAT 7T &AL R
AL 4DORMITHTHNTVWE, b 4R/
DNVTF 7 A VAR TOFEFR 2 BRB X U5R
MEOFBBAREHAS 2T 5720, 4 RO
TEIRHERY 2 RE LTze TORER, K74 VAT
NVTEIANVARONT A7 A VARERL a7 A
NVAEDMTOF A FHMEZALTBY, AFHN
TH M2 B E BRI H B 2 EAURIR S
720 F 7z, 4 ORF OAMFEMED O Rk B o HFiix B AR
ZIRNT L7234, T8 DR o0 R0 ) C o Bz o
F 8% 2 HEAORGHOBERMEL ) b EwI L
MWRENTZ, LeL, V—FAV—=% Y7 EHDON
Ul CRENT L 723561, W CEEARL o R T o8
BT PR DA ORKEOFHEEL D B E
WZEPTRENT, V= FRAIV—F VX7 E DN
LT 77 & VEEAMEICEES L THRET 55 87
BHEMBRINTBY, ZOBRIIENZENNITE D
DERolz,
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Isolation of Olive Latent Virus 1 from Tulip in
Toyama Prefecture. Kanematsu, S.; Taga, Y.;
Morikawa, T. J. Gen. Plant Pathol. 67: 333-334
(2001).

1987 HIC X 2B/ F 2 — ) v TS oM s,
FNAR VY ATALNVALEE SN Tz £
ARk Pare-P IZDWTHFEET 5720, A RDIL &
YN EBAT OIS 2 hE L7z, Pare-P
DO E VX7 BBATIX 810 E,L O Y, 270
BEOT IV HEI-FLTWELEEZ LNz, T
DOWIEFH % WD 5 NT R 7T Y AT 4V ARRE
MEAERE L& 25, 54-56 %OHIFEVEL 24 L
TH 57, Olive Latent Virus 1 (OLV-1) D4Rz %
YR BT LR 93 %OMIE%EE A L Twiz,
OLV-1iZ#Natrrzas A A VALHLEAZ O
TANZABIIBETEIANVATHEHN, F2—1v
TAROLV-1ICEET AL v HiFE I T Cloh
Vo 72, PareP PGS /2T 2 - v TIE R
ZHOMAGERIZEZELTBL T, AROF2—1) v
TNORLEMLR L, ZoAWFtkkE FRAd
LULBENEZ BNz,

Comparison of Complete Nucleotide Sequences of
Genomic RNAs of Four Soybean Dwarf Virus
Strains That Differ in Their Vector Specificity And
Symptom Expression. Terauchi, H; Kanematsu, S;
Honda, K,; Mikoshiba, Y. Ishiguro, K., Hidaka, S.
Arch. Virol 146:1885-1898 (2001).

FA Xb by 4V 23 ENTImE#EE (Yt
FEIR DD WALIEIR) R OEAT 77 & v o (P
IR TF AT TILYSTXYHAERTFH
T7IhY) & A% (YP, YS DP, DS) 125
HINTWD, ARETIERBHOERZ BIET
LARVTHLENMITE20IL,2N6DT L VAD
EWEER ZRE L, &fERE, 2 Th
YP:5841, YS:5853, DP 2 UF DS:5708 T - 7= 455
END 5 DDA B (ORF1-5) HD 7/ MK
FE—HL Tz, ThbREHROMENE (HAER
FIL~OV) 1%,0RF5 Ao # C I A Uil %
R YP & YSH B DP & DS I <THE AR
A HNTz, —J,0RF5 5 MFHIEFEMED T 7
FTAVICEVERSNSEYP L DPHBHVILYS L
DS M THREMED R Z & 2 5 B 2k
EXMLLTVWEY N7 BRI —FLTWAI LN
Rz,

Adventitious shoot formation from hypocotyl sec-
tions of mature soybean seeds. Yoshida, T.
Breeding Science 52:1-8 (2002).
BIETHRZ IS Z DO TX LHHETEER
TAXADORERREWHT 5720, BT 5
DR R AEF RS2 W 520 L7z, el b
W2 U CTEE IR L FEHITMNE ST RE
21 mOYHEZORMD 1 mDY R ZHEE L
THw7. ¥V 72xur (TDZ) O%H*E, YK
B~ DE IR T 1 D, BRI D W TR,
PRl o - ZEE I T, & TOLRMTEIE
ni=. —7%, EYIRHTIiE, TDZ 2SR EHF KK
BT, iR 2 ~ 10 mM THho7z. R
FIBR ISR OEIR T EIC L D 2L, o
AR ICEEIC RS L) ICESZETRA L.
T 72, AEFE, BHoFmIZHE L T2 ks
LI S, 22 RO O SIWTTE 2 5 13RI
SNehof. EHIC, FEMPLORESIH T m
DYWL 2 D YIWIHE & O RERMIZAE S &
L7z, BABHUE TREE STV 3 6 il z Flv 7z
Yatr, FIREMYIBIEC B 5 TR R 2213 3R
DOHNTGEH o 72As, IREMYIETHIC BT 5 A EHF T
W21 L il 22580 S 7.

Genetic Diversity of Japanese Barley Cultivars
Based on SSR Analysis. Turuspekov, Y. ;
Nakamura, K. ; Yoshikawa, R. ; Tuberosa, R.
Breeding Sci. 51 @ 215-218 (2001).

HADHEEMEZTEKE 18 mIZOo>VWT, ¥4 7
774 MR X B BRSO 2 175
oo 8O A 7 0YT I b= —%H»
726 %KV T 27U NT I FEKIKEIC & % #HTC,
Q0 O~ 7a% 774 ML DEHTT OSSR
PRI Sz, ZOMRED LT TRY =4l %
ol Zh, HEMEZ BRIV — T 55
352 ENMEETH o720 & 512 Shannon D3
RIZ AR R B RTINS 5 &, HLi
WA DK, BRI TR S ko7, T745
MO — A —I12& o T, EFTICHVZKRE 18
ST RCOMEH NPT TD o720 TN DRR
M5, ZRHPE S VENGERICB) 58 s
W2 BRI A IS BT 2~ A4 7 a7 F 4
b= — I — DOEREATRIE S iz,
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Leaf Rust Resistance Genes in Japanese Wheat
cultivars. Singh, R.P; Nakamura, K. ; Huerta-
Espinol, J. Breeding Sci. 51 : 83-87 (2001).

HARD/NZ 37 il - SRl (FZEE AR & 18,
RS P P  BEACRARE ¢ 12, HADR S O9H
BT L — A ey B - 7) 12, PSR T
W23 5 FUSHSH 5 8N TV AR S UYRER L —
AERGEINCATHML, ZOWPUEIG2 5 &5
AR O IPUEBIZ T O BIE T RO E 21T 720
FERL7Z2RSOWMERO 11 L— A1, 3_XCERE
FyEODIVNERREY F— (CIMMYT) 12T
- RE - B S N- b 0TH Y, HERBRD
CIMMYT 2 CTHT o 720 ZORER, HAD/NEWE
129 DDA DM S O IKHLME B F Lrl, Lr3,
Lr9, Lr10, Lrl7, Lrl19, Lr23, Lr27+31 OAF1EAYHEE
ENnize LAL, CIMMYT @ L —Z12xH3 % it
PEROBIZ & ) W UERFR & e S b AT
b, HRDL =26 LTH L2825 RIS %2R
THO0HY, HAOL—ZATORRMINDHL
WP (R T ORI S /s

Callus induction and plant regeneration in anther
culture of Japanese buckwheat cultivars
(Fagopyrum esculentum Moench). Yui, M. ;
Yoshida, T. FAGOPYRUM 18 : 27-35 (2001).

VN 3l (e LR, BY BRUE, 501V
DR G2 R L 720 B5 AR MIC2% ¥ =
FE, 1mg/l NAA, 2mg/l BA ZHEML¥#T,
LB LK AN A ZF R TE I, BLERAETE
IPREZ 1/2 (SR U2 E L Tz E /i,
BEEICHEZ 5 CT10 HIZUKRUAE T2 Z &
XD VAR L, B3R 1 moFKHA
Ehofl L2k (407025 1 & NED /)N
JoFzai, £S04miEE) T, F2md»so
DR, HEDIZ ANV AEEREG N7 H
WAEREOREMEIE LR 3 METZERZNRG
16%, 39%, 43%Tdh 720 By LA TR ATL
BRSNS 5 RUS IR A3 Y, v
AT b B R D R bz, e B A
LB ERAETIZDT 24200 B bk r s o n,
9 H 1 EKIZEER © DNA & 3/5 FET
Bo7ehs, M 2 fER &K S e,

8101 %5 (2003)

Isolation of a VP1 homologue from wheat and
analysis of its expression in embryos of dormant
and non-dormant cultivars. Nakamura, S.; Toyama,
T. J. Exp. Bot. 52:875-876(2001).

INETRMyEOIIR YOS XFXFHI2LB
P EARFIENT T, P RIRERICEE R H & %
LTW3 Z EAH BN Tz VPL {1 oA b
BF &/ Er oL, £ Z e L7,
o N-EHNE, BRI VP11 & Fk, Al, Bl,
B2, B3 FA A Ui i LTz, M RIRDIE
WY [3F 37 aaF] LIFFIER I
18 5| OEHME T M O VP BIRT-5BLE % f#HT
L7z&2A, 373/ 3A5FTIEVPLEETOHRH
3R <, WL 18 TIHETWZ LSS NI R o 72,
COREREDP S, Ik VPl BIETFOZREh OFEH &
ENEREFRIROE S RO T 72 ¥V BRIES R
B & DBEAVRIE S N7z,

Physiological Interactions between ABA response
loci of Arabidopsis. Nakamura, S.;Lynch T.];
Finkelstein, R.R. Plant J. 26: 627-636 (2001).

T 7YY VRS I EIEEL,
TRENROCT 7YY VRICK D FE SN D EET
FEREFELTNDL I EATRENT WS, LaL,
BIZFOEA VXV TOMESEHIEIAYTH - 720
ZFIT, B2 A7)y FEICKD T 7YY VR
EEZREETOEA L VoMM % BT L
720 MHEAEADHERTE 7201k ABI3 & ABI5 M@
ATHY, ABL BETNHY T2 BEZHEET 52
LR ENT, ABI3 & ABIS O M EAEHICIX
ABI3 @ Bl FA A Y HEETH Y, ABIS O N K
D 2 DO ORLEESIAS ABI3 L OB/ TERER 2
EDBHLNIC otz ERBET ONALT ) v N
12X D, AtEm6 ® 712 E—% —I2 ABI5 B R T
AV EANERT 2 Z LS DI R 72,
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00000000000000000000000
000000000 G, PhEkESs HAERL
49 : 119-125 (2002).

VN EERHH I O 5 Y A OV FETE, KY 7=
= NVmEPELZ, R 7/ - VEIEEFK
BLHEZFCTHRAL, 2OBMENNO2HEET
BML7z 797 VIHEIEME D FERIZES) L7227,
23 HHOWMEE 1 HHEMED ETh o7z, K
7 x ) — Vi, PN & b d o 2RI,
VT aEt 52075 K4 ROFEFHRO LR
720 L LAEBEG IOV F ¥ PIMZRA L,
19 HEUBERVF Y OAh Loz, Siiho 2
DOLEWIE, HPLC 7= 06 E¥FFT ¥, 4V
VFrEy v EFEL, SV NVHEEREEET S 2
DOILEWIL, BB RS SITIC LV EYV T,
AVFIVZ Uy FVERE Lz, VNI IILF
YPAMZD, 7R A RO TEEICEENT
W5 EHH ST T,

Structural analysis of a novel antimutagenic com-
pound, 4-hydroxypanduratin A, and the antimuta-
genic activity of flavonoids in Thai spice, Fingerroot
(Boesenbergia pandurata Schult.) against muta-
genic heterocydlic amines. Trakoontivakorn, G
Nakahara, K.; Shinmoto, H.; Takenaka M.; Onishi-
Kameyama, M., Ono, H.; Yoshida, M.; Nagata, T,
Tsushida, T. J. Agric. Food Chem. 49: 3046-3050
(2001).
FATHEINTWE Y a v TN TH L 7 4
YIH—=N— D OREREEDH HHBLT FE ) A
FeH@EL 7z, PIEREMLE, YVELATRE
Trp-P1 & w7z — 2 ARERIC & o CTEFAli L 72
74 A= — M SWEREEEZH TS 6
MEOLEW 2 rHE L7, Mz Lz 25,
¥otvryrgyranay, hvye=r, ¥)tr7
Yy, 22y, XUFaAaFF VA, BXO
HRALEMTH o 720 FBALEWII Y T2 T F ¥
ADANA FaFx Ik Thotz, TNERDILEY
ERERIOPARFE & K L THMWGEELZF-> TB
0,7 A HEN—TDF LS LCEH SN S,

Genetic diversity of high-molecular- weight glutenin
subunit compositions in landraces of hexaploid
wheat from Japan. Hiro NAKAMURA. Euphytica
120: 227-234(2001).

HAR D&% 2 L FEAZF IR O BRI 2 Btk 2
N5 2 Eid, 3 b FEMIE N OSBRI B JE 71
2479 LCTHETH D, 22T, HARI A FTERA
174 HOES TR VF =y 722y + (HMW-
GS) M (GWHEICBG 32 EER Y 2387 BIR5T)
% SDS-7IVESKEIEIC L ) T, ZoRR
174 JOTERML 24 D EZ R HMW-G A L, 17 1
B HMW-GS BEIZ /T btz & 51, B
Bl & AR ISR B/ 22 77V 7 = ¥ A5 Glu-D1f
TR (253%) THLTHY, FRMREEE
RaRL7. 72, BAMAICAAEL 2\ Glu-Bla
BIAFZHT 2% L, ERMOIEL VEENERZ
B S TE 2

Evaluation of wheat endosperm protein fingerprints
as indices of Udon-noodle making quality. Hiro
NAKAMURA. Aust]J.AgricRes.52: 919-923 (2001)

HEROA (9 EA) DMBEYEENZBETH 5N,
ZoOmE IR FIZEE T A EELREHEIADOP o T
Wi\, £2°T, ) EAMEICHEGT 5 & E
ZIET 572012, T 5 FHF I HETE O T
FHAHT53,000 ? 53kDa EHHEICEH L, 95 LA
HOPTiROEZRZMEAHHTH S, @ THADH,
WPk L OB 21T 5 72, OFER, 53kDa &
H-moTRIVF Ty b2 kO E
WTHADHENE (5 EADEERELELTS) LD
B AW Hap & B ofze §7b 5, 53kDa HHEIZ,
WTHOADKFHEDH EIZ@mBESL (r=
0.8093*) , ZDO—7, WA TEI VT =Tz
v b2 %IE, @ TOADOHFEDE IS LT
72 (r =-09292"),
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0000000000000 00000000ong
00 FAEL, Kz, SAME, L1RES £

#E, 48, 787-790 (2001).

200 ff DL B o> HAL s 2 oL S AR RE S B R ED)
OB ZWB L, ~ v A HIMEHE P388 @
BB LT TEH 2B Lz 3URHE, BUkbwz
LERBEZ YA FVANKFY FIZE o THIIL
72 U AH MM p388 I~ 4 2 uh VT v —
L — MRTEEL, M WST-1 &3k 2xd
TLRITETHRIEL, ~f2707FL—Fr)—F—T
BIEE N WST-1 BEOWRGEZHIE Lz, 1TE
AEDEBHIIZ T ENER Lo 7288, B
B, 7%/ My, oA, Ry, ZOWR, var,
5 R = 5 O Y IEF 1R BRI
o Tz,

Trp-P2 O Saomonella typhimurium TA98 0 0 0O O
gjddouooooooboboobbbboboogd
AL, AR, IEE, AN, £35S,
49, 203-206 (2002).

FEH I CHRE: S N B RIFEDOHERENEZ HE L
720 WBHE, BURSHZRL7-BRE VX F VAR F
YRIZE o T L7 PUAREME, Y VER T
B& TrpP2 ZJH\72o— 2 ZARERIC X o TEMI L
720 BE, F¥, VT, T FTIEPIEREET
HONLD o720 BT OB F IR PIE R
PEASH & N7, BRI X o THERNIAE T L 72,
72, D LEo®R»S, KRR THE 5 v =8
MERFEEORKTH L Z Rz, $7z2,
i OFER I S BEERT O WA 3 & ML O 5T
LERFE DA ST,

Discrimination of Cooked Mochiminori and
Koshihikari Rice Grains by Observation of Internal
Hollows Using Light Transmittance Photography.
Suzuki,M.;Kimura,T.;YamagishiK.;and Shinmoto,H.
Food Sci. Technol. Res., 8 (1), 8-9, 2002

NMR<~A 7 0Af 2=V v 7% HoTREEK DD
22O SIS Nz FIFRICB VT, 20
ZHAAE MG THSETE LI L2 WA L. 20
%, EF I/ LT eh ) ITBVTEEEIK
EL LD LGS NI, 4N, 15 BEIAKIC TR
L72EF 37 ) OZEE B L DBZEL, NM
RYA 78 A X—=2 7 LRI S 722200 % f il
L7eh, &L 2RI TELrole EFI Y
Lave ) Oz & B L 7RR, Wz 22
BIRICLI VXN TELIENH LI R HWEL
720 ZZT, BEF I/ VLAV BRAKBL
ToHAB e EHORE SIHESE 5L, L2
D ITHFRBFECIOVRELZEZAH, EF I/
VEaie ) OHBIMBIRETH o 720 22 BIEIC
IDHRER, FURROBEERRVEAMTH L3
TR, R AR D B E L v,

Antigenicity estimation of collagenase-treated
gelatins by a novel assay system using human anti-
bodies secreted by B-lymphoblastoid cells,
Shinmoto, H.; Yamagishi, K.; Kimura, T.; Suzuki,
M.; Sakai, Y.: Food Sci. Technol. Res. 7, 331-332
(2001).

agrr—ERBEINETF I OT LIV M
%, L FBHIET A 7T ) —=h SR HE T F Vbt
REHWTHRE L7z, ¥9F &3 — L7296 KR
A 2 N = 0 b el b U U= ) 2 e | i
FrERETF Bk IEL, 7L — PAOHUE
ORiG xR, 75T —EREE T F DR
EY b0k, BFHEUENEETNE L2 1~
57 b7 F Y IZHROKE ik < BE L7275,
a5 75— BN S F g 3 HEIEEIREICHR
MLTHIRDOT L — b ~OREEZHEL L Hh o
720 TNOLOKERD2L, © FBMlETIA T T —p
ST F vk E T, ¥5F 0T LV
7 VR ASTTRE T d B & ffam L7z
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Cryopreservation of Lateral Buds of In Vitro-grown
Innala Plants (Solemostemon rotundifolius) by
Vitrification. Niino, T.; Hettiarachchi A.; Takahashi
J; Samarajeewa P.K. Cryo-Lett.. 21: 349-356 (2000).
25 YA TEEENTW D VX F A BB A
WA ¥ F 5 OF T ALH X HBKIR AR B O B
AT o720 W MBI R 5 720 I L 72 ETHD
LEiZI 720, 3HEMBEREZITo7z, O
H2 S, HZERKRETOImU TOREIDLDOE
D720 2L, REEMEE L72e 2O
B2 03M oy afizmmliz MSEH# T2 HHH
(5C) Hi¥s#& L, Zok2M 7)) tu— VR
0.4M > = B % I8N L 72 MS ¥ © 25 C, 20 4L
WEAT- 720 BT, 7 AL (PVS 2) T
25T, 18 i AKMEL 2 47\, AR EHRPISIRAF L
720 WAEF S 5121, 35 ColAKRTMEL, 1M
T a BRI L 72 MS BRI TR & BRI, B
JHEIRU7zo HEAF LM IREIREE, 3 HCHAR
LG, ANVARHD %, FHEZMES®2, Lk
SO THAAREFRAE L 723 0 P A7 =1
8%, 4 ¥+ T DR LI 7 2k
THIRRFCE 22 2O E L

00000000000000000000000
00000000000 /M, & @) T
HeF, MIEREE], AL 05, FMIHEZR. HAER
70 : 400-407 (2001).

I A FITB TR OFE T O MR A B % FR AR
LT, MRADESVEL LR/ % EKT 2 2 &8
TEDLNE ) DRz, (SN D RO E R
Ml REhiz 5720, —HoOBMAGbE» O
el AL & ﬂ,ﬁﬂ [ PN SN BYAS Y e
BA-0 BREEEEZFH L. N7y MET
HHife 7 HH O FROMEMELZTN, RO
HEMEAEORBLS, THXOMEMEI/NS
VSR (SHE) L RE W ORME (D) 2L 7.
IS & THBREE O S 7 2 M B & K I TR
L, ZNZNHZEM & B3IC8RE ) ) AL TR
30 ecm, RMHHNOHHE 15 cnF TOMEEE
Rz EORR, WMRORERSIIMAETHRICE
%0, DHEE S BEICHATIEES T 22 %, KHIE
BWTI3%RBLRER L TWBH T LR iERR L 7.
IS DORMIE, WROES VAT ICRIZTEL
TARL 72D DR IS Z L TE 5.

D00000000D00000O00O00ooOog
000000000000 =i, 8.
HAER 71 & 36-42(2002).

TNVZ7IVTy, ThrzUu—)N, yarzua—N%,
JEr 7= NvFE LCHEL, BREAITA 4 — b
I— YRR L-ER, £aTover s
FRTHEOEFFHE IR SNz, A1 —
FI—VOREIRE, Yurza—NYEYITILF
K CHEITRE LS TH o725, Thoru—N, 7
VI 7NVT7 7 TIEHETF LA, Yuzua—nNyerrs
TNVFRTIE, A4 —FI— ORI HENREL,
A4 —ba—rEyara—nNEDRDEERKIC
ST ABEVNSVWEHEE SN, ThbDZ Eh
5, Yurzu—nN2YErrILFE LTHETS
LT, BEAZACTICAL — b a— v 2T
LI ENTRTHLLEEZ LN,

Evaluation of Three Antioxidants and their
Identification and Radical Scavenging Activities in
Edible Chrysanthemum. Murayama,T.; Yada,
H.;Kobori,M.;Shinmoto,H.;Tsushida,T. ]. Japan. Soc.
Hort. Sci. 71:236-242 (2002).

BEHX 7 4 MEOPIRILTEE, 7 V7 VIHRIGTE
EEMiiL72E 2 A, INSOIEFDRX Y/ — Vil
Wiz b imeiGtkEZ R Lz, il B Tiftkic kR
EhEEAON Lol PUEBALENIL, 7 —a)
LRI TOE -7 DORE S LEHVHEAEYRD %,
=07 ABBEHRTHN LE 25, W2hDh
BRAL 5 DAFAEATRIE S N7z £ TT, 7 IViI#E s
ux NI 74 —BLOSRAI O N T T 4 —
2& o T, PBRALET % o0 - FRL 72 HR-ESI-
MS B L " NMR CTHEEZ MR L, AR F 7RI
GEND ERPURILEE 7 0y L, 35-Y
T 2AANFTEE, AS5-THh T A A NVFFERT
HHILEHLMIL,
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Effect of temperature on growth and nitrogen miner-
alization of fungi and fungal-feeding nematodes.
Okada, H. ; Ferris, H., Plant Soil 234: 253-262
(2001).

FIRW RO ENZBET 5RO N ER
TEARALVE IS R T IRE OB 2 N LR T~
720 %MK Rhizoctonia solani & Botrytis cinerea
DOEBHREIIHK A2 20T L 25T, ThSARRE 2 EE
L 7% M Aphelenchus avenae & Aphelenchoides com-
posticola DIEFH I K 4 20 C L 25 CTRAS 5
2o THOLEMMPEMKILLT ZERORIE, R
solani + # Bt X T3 IR o> 34 Jl B i A 5 T iR K 1S
%5720 —7, R solani HMX X U¥ B. cinerea & A
N72RlBRX T, EFRFIREORELZ T2
Polze iz, MHOM XL 5 ERERMEITSR
REDOZNIZHARTH o7z, BB ERIRERE A
D C/NHEBEL, AEWO C/N NIV L&
BEDFREEZ Hhdz,

Comparison of Bacterial and Fungal Biomass
Determined by Phospholipid Fatty Acid and Direct
Microscopical Analysys in 4 Types of Upland Soils.
Arao, T.;Okano, S;Nishio, T. Soil Microorganisms
55:29-36(2001).

4 OMTE R, KM, REaRR
74, ZWWEERZ 1) Ik —2F72E 70V
T—RAERIMUTRAE L, EHMREEIC L 2HED
NAF=Z (MW +5RRE) &V IR MRI®
(PLFA)E &AL 72 182 w 6 2k < & PLFA
G EMRANA A ZOMIZITA B LR IEOHED»
o7z (r=075; P<0.01, n=66), Mj#HDI 47 + 02 %
MWTPLFA S®» oMl N A< 22 METE
7eo —77, 182 w 6 A ESRIRFE A F < ZA DRI
BAEEZIEOHBERED Y, ZOMRHEA 01 mg g1
Db 13 THBIREILE £ 5 72(r=0.64; P<0.01,
n=38)0 COWEDRIRENA I AL 182w 6D
1822 = 71 H\WT 182 w 6 HrED bKRIRW /N A
T~ AERMETE 7,

8101 %5 (2003)

Influence of Earthworm Activity and Rice Straw
Application on the Soil Microbial Community
Structure Analyzed by PLFA Pattern. Enami, Y,
Okano, S; Yada, H; Nakamura Y. Eur. J. Soil Biol.
37: 269-272 (2001).

e MYEYIIZAPHEMEN T O -F12525
WL, TER Y VIREIRIEA A 3E D & T
L7z. FidEA T3 T ERA L TRIML 23
FE WML EZBEL, REMIZI I AE
AERBAOKXEFT72. 17 A0 VIRE
FeiERRR %2 AT L& 2 A, MEE RN (KEE
RBE) L2E, I3 X0 nwHIEICHNRT, 3
IAPERL TR T, Mo~ -7 —Td
%) Y BREIRWIE 1150, 1170, 170, 181 w 7, B H VY
IRIRH DO~ —H—TdH 5 182 w 6 7% <, MITH
MO~ —% — pl0-17:0 I %V Z R L7z,
723 IAHPERT L, MEEOTMAE: (FRE~
DEWME L DREEHM) HHEZ>TWTYH, Y ¥
W& BN IR ALV B 2 BN T R S e 2o 72,

Damaeid Mites (Acari: Oribatei) from the Kushiro
Wetland of Hokkaido, North Japan (II). Enami, Y.
Aoki, J. J. Acarol. Soc. Jpn. 10(2): 87-96.

WEMT T I F=HTH2 T2 A5 =0 2 Htd
%, 7a Y2 X% = (Dyobelba kushiroensis sp.
nov.) HWIZHFERY Y2 X% = (Epidamaeus
fortisensillus sp. nov.) &%, it L7z, ¥4 T
HUF I EIERIETH b, 7BV Xy =
EARED S 4 FHETH A D. carolinensis (Banks) &
IV Wiz z W CH LHEHERZ o2 & TS
A, WIS TMIELZ RE ST, hoEMikERE%
DB VwRTHREEXFI SNz, 4B, KEOHAE
WKBI L0003 TORENT, AT KTV 2XF
=&, ERRICERE o Z L EEEOR, &
EOEWIZ X ) BRI OB A & X S iz,
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Effects of Plant Stages on bolting of the Breeding
Line* Leafy Green Parental Line No.2’ (Brassica
rapa L. pekinensis group). Yui, S. and Hida, K., J.
Japan. Soc. Hort. Sci. 71(2) : 192-196 (2002).

NT7 W4 LFED Brassica rapa L. pekinensis
group (JJR T AMIMEBERERM DU AR
2% (IHRMEAZH 35 £ 7213 FNC31:63)" 12D
W, fIZZVICRIZ TR OREERE L2, 20
R, ORI AROR A D ST, B35
AEIZIERTE ) RIS 3 2 &2k b FEH I
2720 F72, TORMOMIZVEIEIL 16 RO K
HAOLEZ X » THE S 7228, #itic X 2R H 3%
RPRD NG holz, BFHEELI SHEBWAEL 16
R ORHEAETICEWASE, BET2ETICH
TOHZZELZ, ThICHLT, HadEd e RHS
HTICEPNTH ST 52 £ TOHEIZ50 HEL
TEEL ol TNHDRHERNPS, DT HHH
BAR 25 ORHIEZMER, MW EOERICHES
THE BB EEZEZLNT,

Loss of freezing tolerance associated with
decrease in sugar concentrations by short-term
deacclimation in cabbage seedlings.
Sasaki,H.;Ichimura,K ;Imada,S.;Oda,M. J.Japan. Soc.
Hort. Sci. 70 : 294-298 (2001).

C N E TOREY O S B 5 2078, sk
DRERFRFHE 2 T DS HED 5N T E 7225, K
LTI, F v XY G Ol SRS D TRUIEAL
EVIHBIRPOHL LS & L, 5 CALHE S HIH
TN L 72 v N hEW %2 15, 20 B L O°
25 COWE4&M, & LIZHISEMICE L, #iEsh
TV, $RTOFRUETHE L. B
NEALLEE DIRE DS F W IF &, TS O L H R 2
Thotzo WEMEHE, FICA 70— 213, BRHE B
MEALALEE (20 THESME, 1-3 Rel) TRBICH 21
EETHA L 29 LIHEOBAIL, oMK
PEDIRT LW CBE) T o7z BEOWEMERRYEA >
NV F —BIHTEI, BRI BEALALEC X o TR
2T hhoiz,

Sucrose synthase and sucrose phosphate syn-
thase,but not acid invertase,are reg-ulated by cold
acclimation and deacclimation in cabbage
seedlings. Sasaki,H.;Ichimura,K ;Imada,S.;Yamaki,S.
J.Plant Physiol.158:847-852 (2001).

F v XYY T, RIRNEERR I I A1 v
b= VUA O EAEEATEICERE L7, 5 HD
BIEALEICIE, A2 0=, ZVa—RA, 7o b—
2 BEMEEEARH O LRV E TR L7z, A
70— AR, A7 00— R VRRGIKEEE, B
A RNy — B2 TKIRIEAL - B LRI
PaiRD L, A7 0 — ZGBEFRE AR
HZEEIM L7225, BIEALIC & o TERIEIEILET O L X
WETHSL72e A7 0— R Y BEBERTGTE
DAGIRMEAL A I L, B LI L2z L
L, BeteA > ~ov g — Gk, ARENEA 28
L72b 0o, BMELH IARRNA L O L~V F TH
M3 22 LiEhhotze ThEDOT ENS, BYEA
YRNVE—EERS AU - AGHEEREA 70—
A CERAINEER I, IRNEAL - BB & o TR
iz Twa I PR ELRD, ThHDMENE
BALAHE RS, & i S OB S E R R & Fo
PRI NI,

Evidence that protein kinase C (PKC) participates in
the meiosis 1 to meiosis I

Viveiros, M.M.; Hirao, Y.; Eppig, J.J. Dev. Biol. 235 :
330-342 (2001).

LT /D~ 7 A&, JEEEPTHIREMINE 12 H 28 1%
P2 Z 2 HERE <, IWEMET 7 b —~ DR
ETNTHD, TNFT, BWBIROBEHTHR
WM E B T EAHHL T 5, 4, IS
THIL L7, 40%2S A IH LRI L, 20#
BILCH T —EFHE5 T2 LR /-0TH
B35 £F, BB RTH ORI C F
F—YOHEREZEH S48, BA LI
flshsg & &b, EHZINEEOE &8 L
2o POMIZCHFF—E2 M by 2 0TI, BE
WAL A ER L7z SO, CHFF—FI3HE—iK
BOROBM» SN ERBITT BB TS LT
Wiz, JES L — WA 2T T, 7
N EBIC FF —EDRMAENDRIENED bz,
U EMS, LT RO EEMIE TIE, BB R%
W SR TRENELL 2L, ZOHRAE
LCCHFF—ErRELRHIHEZITTVDE I LIUR
Xz,
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0000000000000 00000000ong
0000000000000 0000000000
00000000, #HE 7, Wi #F— KERE
AFFFE S 45 ¢ 93-117  (2001)

By ORI ICWFLITES { DRV E U HHE
LTWBA, FIOEERVEY (GH) RUA R
> (INS) oW HEREIE S EFBISIH LT
MO TER G HEE RITT,

ARt cix, AHfECH 2 REMME (JBAE) LU
HABAME (JSH) OBBELEFICWAAT—Y D
HEATITHE D SO NGB REDZ L%, sV A5 4
VR (HS MEFLHRE) L322 THLAICL
720 BRI R WA B 5 B IO GH b
B LA AR L H A~ T/ E {1 INS S B
EIPERC DL TR IC 72 o 720 — T, JS BTl
SRR TP CHER Ls S S W EERE o
B ZERAE R T, AR T L WL, B
WCREARMERI, F 72, AT, IR L
7o RAEFR 2 AU 72 BRI TR S B AR AR
PIBERE LB L, RO & L C A T AL ) AT
LAERDO—DII 05 LHEIND,

Profiles of growth hormone and insulin secretion,
and glucose response to insulin in growing
Japanese Black heifers (beef type): comparison
with Holstein heifers (dairy type). Shingu, H.;
Hodate, K.; Kushibiki, S;; Ueda, Y., Watanabe, A,
Shinoda, M.; Matsumoto, M. Comp. Biochem.
Physiol. C. 130: 257-270 (2001).

RIVAY A A (HSf: 2LUAAE) ICHARR®E
EDRBTH L REMME (B WM (2K
BRETO AT - AN S WERERO—F
T, BRI NIRTEERE M & R § BRIk %
oo IBHO Z N5 i fl R % N 1 AT 2
SAEAET 2 HIT, BEHICHBT % B M4 0Kk
BARNVEY (GH B f OV FUEACHHE OIS R
RAESE) RO AU v (INS : HEROTREAHR
W) FWHEREIL O INS BREZMORFT AT —V
WZHES 2 b %, HS M & R L7z, AR5,
IB D GH /b b§hE X HS FEIZ X 6 4+ A LIk
HRINS L, W2 INS - ae 2P 20 DUk
BIZREWZ &, —J, INS &SI D Tl sl
TREGZEVPRDONLE VI EVFHLN IR
7oo BHRNC BT S GH L O INS 5Bk 6k o i i
MR IIEE BRI 5 HEE O LA %
HBEEEZLERBL TV A,

Effects of long-term administration of rbTNF on glu-
cose metabolism and GH secretion in steers.
Kushibiki, S. ; Hodate, K. ; Shingu, H. ; Ueda, Y. ;
Yokomizo, Y. Am. J. Vet. Res. 62 : 794-798 (2001).

- TNF O H o &H5-725 7 v a — 2 F
A YA ¥ RO GH 7RI 3T B 2 MG L
720 10 BHO 8% TNF X & IRX1241F, TNF
X o 5 #IZik TNF (5.0 4 g/kg/day) %, xFHIX
(1342 & (5 ml/head/day) % 12 HEIE TFiESL
720 TNFIESHC X U, M¥EA > 2 ) YRR B
L, GHEEEIMKT Lze 72, ZVa—2FELS ~
AN YHWETIHELZ2 0D, 4 YA YiREHD
M4 7 N a3 —ZAFHMERRA L7z, & 512, GHRH
FE GH i 23t S hize ShODHEDS,
TNF 3404 > 2 Y &2 T L, GH O
ZHHT 2 LWL PR 57,

Insulin resistance induced in dairy steers by TNF is
partially reversed by 2,4-TZD. Kushibiki, S. ;
Hodate, K. ; Shingu, H. ; Ueda, Y. ; Shinoda, M ;
Yokomizo, Y. Domest. Anim. Endocrinol. 21 : 25-
37 (2001).

FTN Y FEROI TS THEF T Y
¥VF v (TZD) = XKHAITHE L, TNF FEA
YR VPN DB BE L, 16 HoEH
2 TNF (25 u g/kg/day) % 9 HREIBE FiES L
TA YA VRPUEZFEL, 5 b 8BICIE TZD
(2.0 mg/kg/day) Z#IRIE S L72o TZD 1& TNF (2
Iamrva—2 &IV hTy EA VAR U R
OCREMEZ I, £ ¥ A ViR 01 ~
AN VTV a—- At RSE L2, b
DT &5, TZD (& TNF LHEHUICIER L, TNF
WZEBA VA VRGP (2SR 5 2 0B
N0l
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Effect of BLG on plasma retinol and TG concentra-
tions, and fatty acid composition in calves.
Kushibiki, S. ; Hodate, K. ; Shingu, H. ; Ueda, Y. ;
Shinoda, M. J. Dairy Res. 68 : 579-586 (2001).
FOAGEY YNV BOERSTHL LTV M ra
7 ¥ (BLG) ASWFLF-2F 0 N B IDURARE 12 K (33
WHEBE L7ze #2438 Bz A, BLG N
FLOMIZIC BT L mBER RN, V77—, &
W37 B0 5 G iR oW i E & %2 <72 BLG
EFLE O EIEII R DL T — v OWRIL % B2
7z, 72, BLGIZSVIF UV ATT Y v
F VA YIROWIE G 2 BRI L7z, 2hb
i in vitro ICBIF AR E—FHLTHBY, BLG 25T
WAL 20 © O IRE B OWIR 2 18§ 2 B e &
YRTBETHDE I EDVHL DRI o T,

Effects of long-term administration of rbTNF on glu-
cose metabolism and GH secretion in steers.
Kushibiki, S. ; Hodate, K. ; Shingu, H. ; Ueda, Y. ;
Yokomizo, Y. Am. J. Vet. Res. 62 : 794-798 (2001).
- TNF o H o Bli#x 5287 v a — ZF R
A YA Y RO GH 7S RE I R T B 2 BT L
720 10 HOEEA% TNF X & X HIXI240F, TNF
X 5521 TNF (5.0 u g/kg/day) %, NTHEX
2134 (5ml/head/day) % 12 H BB TS L 72
TNF S & 0, 41 > 2 Vg EA L, GH
IR T Lo F72, Vv a—2FEL V2 ¥
SWIITTHEL 720D, 4 Y A Y54 T
Va3 — AR Lz, & 512, GHRH Hl#
GH i p il s h7ze ThdofEH» S, TNF ik
oA v R VEZEERT L, GH O 45 % 3]
TEZEPHLNI R ST,

Insulin resistance induced in dairy steers by TNF is
partially reversed by 2,4-TZD. Kushibiki, S. ;
Hodate, K. ; Shingu, H. ; Ueda, Y. ; Shinoda, M ;
Yokomizo, Y. Domest. Anim. Endocrinol. 21 : 25-
37 (2001).

FTVN Y VHEEROAT G THEF TN Y
¥VA ¥ (TZD) = HEFBFITHS L, TNF #HEA
YA YEBUEAN OB BET L7z 16 B FE
12 TNF (25 u g/kg/day) % 9 HEIE FiES L
TA YA VB EZEEL, 9 b 8 BIZIX TZD
(2.0mg/kg/day) %S L7z TZD i& TNF
EaEmsVva—R, EovaTy, GA Y AY Y
ROEIRMEZ R, 4 > A ¥ wisEe L oA
VAN X BTV AR ESE L, Ih
LD EHh5, TZD & TNF & FEHMIC/ER L
TNFIZX 24 ¥ 2 VY2 2 I3WER§ 5 2 &
DS DT % 5 72,

Effect of BLG on plasma retinol and TG concentra-
tions, and fatty acid composition in calves.
Kushibiki, S. ; Hodate, K. ; Shingu, H. ; Ueda, Y. ;
Shinoda, M. ]. Dairy Res. 68 : 579-586 (2001).
FOHLES YNV DTG THH T2 1
7 ¥ (BLG) ASWFLF-2F 0 IR E WU 12 Je 125
B E L7z FiAiy4b 38 & v, BLG N
FALOWIRIC BT L MR IR, V7 —u, I
D302 BT B MR ik O HERE & 2 <72, BLG
EHFLE O P PEIRIT L O L 7 — v DOWRIRL % §H3 12
Bl £72, BLGESVIF U AFT ) Vi
F LA YEROWNE G 2 BRI L 72, 2hb
idin vitro IZBIF M E—H L TH Y, BLG 25F
AL E D S OIRE G O W % AR 3 % BERETE &
UNTETHDZEBWHL NI o T,
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Using the mixed model for interval mapping of
quantitative trait loci (QTL) in outbred line crosses
gogoogoboobobobbbbobotoouoouogo
pgooddddddoooooooooooo
Nagamine,Y. ; Haley,C.

Genetical Research 77 %,199-207 (2001)

LA, BRI DSV K DD OBIZ TN (QT
L) TRESNDZ EPWbhroTE T, LAL, i
KkDOQTLHRERETIEQTLAMRTFUHNDKR) ¥V —
Y WNERIREFOREMLET) OREERTE
3, £, MBAOWMEMEOHHL TE Lo, £
T, QTLEEFLEDIIKY V- VRREEA
RETNVERE L. TOREIIER2 bR T
SMFIZ L 2z, REET VIR L7205
Th Y, WERBEITHNR QTL OERFFHA 20 %13 &
m S, RSB L) OFETERPD BV, £l
TIXERTH > 72,

Genetic distance and classification of domestic ani-
mals using genetic markers0 0000000000
goooboobbooobooboo
Nagamine,Y. ; Higuchi,M.
Journal of Animal Breeding and Genetics 118
% P101-109 (2001)
CNETREFEOMMBR R Z 0T % 7200 Doz
BB 2 lBREIE g Tw v, £2°T, 8
D OBIZMEENE ORI 2 IR L 720 ke L
TliE Nei (3%) , Reynolds (2 #:) , Sanghvi,
Roger,Cavalli-Sforza Oz > I 2L —3 3 /I
DB L7, PHSHAER & LT 20 AR 212,
e S, Sk 5 ~ 20 #AADEFIZ OV THBED
EFERE LR BGET L 720 2 ORER, TEEEEIZD W
THEEE D5 725, Nei OFEHE & f/NE(x Bk
IRk & ST THBO BT & D R EEAS A o 72 SR
A4 X E S N7254TF T Roger & Cavalli-
Sforza OHilE% &, MO EPEIC L 5 EEEHED
SRR 2 AR T — RIEM A R Lz, $72
<= — AL DX LBIA T A VT EIEFE OB R
Pt OHEE D TR T D - 720

00000000000000000000000
0?00000000000000000?04H
Ffdl. AHRFE 47:436-442 (2001).

WA SENIZE &~ & — N D P& BEA 2R — Kbk % £k
FRUZ2B0IS, Y FRAX & U IX % 30T 4 3 [l
DR 11 AEMATV, MPHOE S, HEOHE
AL 70 e BRSPS 5 HiC Y
NEHIEH L TBW2, YFIMERED 5 v =~
DENTNRAINTE I AN, ROFERERD:
A, Iy DEVREBN 52 MREIZY
INFET R B, A O T 2 R R A L,
[ IRG | ARBR IR M O HERE U 7- 5328 2 Bk &> LR 1 %
TS, WA SN TORFREL K2,
IR L 720 YNFEOESZHHLAD
FORICHPECBE R L, RIRS O ¥ NSO 6
FEHITIEY FRAEIX T 70%, FHREX T 60%I12 3
b, YNEFUIRE oz, HAREIRE, P,
FEIED 3HEFEIC L 0, KOWIE & EMHM ORA,
FHEADRELZKY, FABAHITT OREEZ 2N
BREANY 7 FEELME 2O L2 H5NITL
720

Efficient protoplast regeneration for some homofer-
mentative lactobacilli and pediococci. Tanaka, O,
Ohmomo, S. Arch. Microbiol. 177: 36-40 (2002).
Lactobacillus J& % O° Pediococcus BILEEH 7' 1
7T A M ERERE Lz TR, EFF Y
RKyv=pvuy) k¥ (PVP) , TVFURAL Y
T AFEO IO A Y iR TR IS % 2
BEEW LI L. MK, 70 b7 I 2 MO/
A L7-a0f FPRHIEREICE > TREL L
bR E N7z, 300 g/L €5 F ¥, 100 g /L PVP
T ONE IR &2 A L7232 v TR S
TTE#R£TH5ZEILY, L. plantarum KT L.
pentosus DA T 88 ~ 99%, L. rhamnosus D&
T30~41%0 70 F7J A PFEEREIES NIz,
Pediococcus sp. 12 LTI, i2&F FEH oA, 50
g/L ¥ F JU350 g/L PVP 2 & H T 5 %K
BEx W22 212k, 16 ~ 36%D AN 5
N7zo L. curvatus (2B L Cid, &EERHEH oAb,
10g/L TVXFYBANY T AT Ve dh Lz
&5 T19~33%D7 1+ 7T A FFERIES
n7z,
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0000000, 000000000,00000
0000000000000 0000000000
OO0y ODOOOoooOoag. W 3G, fleg, b
MY, 2k |, bR AFRoEE, ZJCKRRF. |
FEE 47: 62-67 (2001).

B y MERE LT, TVT77 VT 7, F—
Fx—FFIA, FrETILREVNE L EHE
EL-EREHBEO A LV 2T L, Z20ME
WM R O TSR 2 TRz A L — Y DRI
DFEHE & %Y 9 ZBRMSFIMEIL, 8 kGy ko
BECHRINEN R R otze A4 L=V DIFRINE
WMOBERE D) 5, #Ei3 4 kGy DRSS T, BRI
16kGy DG TR S 7z { 7 o 7225, GFSEERR
1 16kGy HaST L7284 CH 10 2 cfu/ g BEMREB S
NBHZ WD ol ABREIE 6.6kGy ML OIS T
10 4 cfu/ g LFIZA L, Zodgat kb oflige
BIMEL, pHIZE L olze DLEOKELS, y i
WA X 5 THA L — Y ORSERFERE R OIF K
ZHIHS 572121, 2% < &b 16kGy Dt A
BLEZ LN,

00000000000000000000000
0000000000y 000000000, Mg
6, RIS, DY, 2 H, RIEE ko
e, AKRAL HHEGE 47: 274-282 (2002).

WA y AR LT, MY 78, E= o
YA L=V ERWEL, ZOMEWH K OFEGE %2
Tz BRI 8 kGy DS T, ¥R
ORI Z N Z N 4 kGy RO 16kGy D IRSCTHEEE
ORI NA LY, AR S, 16kGy D
$T10 3 cfu/g LFIZiA L7z 16kGy HiS L 72
MEoOHmTIE, - VHEEHT 20005 b pH
MR ABERDSH L kotze TOWE, LRI,
IREHC & - TR % ko THERD BT L A LR
ENBL BB h0b o, FLMA A% MR L
THY, T L > THREZICH P OB E =D
BT 52 LB ON, ULEOREERrS, 44
L — ¥ OB TR I 2 M % 3§ 5 7200120
16kGy DBV LETH L L, RUIZDOHEE —
WVHIDMEANDRINC X o TREEMEI WL ES R
5 EHRIEE NIz,

OO0OO0O0OO0OO000000Dsorghum bicolor
Moench)D DO OOODOOOOOODOOODOOO

ooooffE NE BIE, %N AR
B4xEE 47 0 139-144 (2001).

REERISEZ AT 5 VOV H & O BRI % B
M B 720, WHIRF 1 2 fhfES X OHER 1 %%
PeEk L, IR O IEH & W 0 @ W 2SI I &
R ERERIC RUT T B e E L7z,

WITNOMBIZBWT D, RRIRITEIZE 2 5
BN L CERER R WA S &, B shiEE
J & PO L C AR BN S R 7 AR ASK) R
EHORHFEERZRT LI 2EERY, b
X BRI OWMHIER 2R3 X )12k 5
AFRE, MBEICE > THFCREL- 2, T/,
IR AT & I B DN VB 2 A TR 0D Hk o 4 4
(LEHH) dREICL s TRES 2D, wTFho
Al OB b AT AL IT LA B o7z,

00000000000 orghum bicolor MoenchO
00 932233BU 0000000000 UOUULO

000004 ME BiMe=, SHEN. OARE
HiF4EE 47 ¢ 145150 (2001).

VIV I B O BE ISR % R 5 720, MR
T 932233B & fitik L, AL H o> IRp ] & 0T o5&
WHSIIEETE A B & OV B BERIC RIT e &
WEt L7z,

ML, SHERLHE L C RRERERE
WA, W, DETEEERH LT, R&#EE
RIS 7288, BUS ORI DK
HEHBOBENZE DA ICR 572 SORIEE
TS5 Z LI & D, R D BGOSR ]
IR, BRIRANOBISEOMREIL 3 ~ 4
BEWEICH B 2 DR I N,

YRR & FHi 3 5 O BE R IR O Rk
(AR ZE) 1k, 8 ¥ F ClrAEF D3
EH e, BEKCTRLABERLENRE, K
IR FIARE O I & ORI 3A S 2 A0
BRABDHNTz, 8 REHIDIREI, LEWIR & EF A
T— L OBRITHMETII R D - 72,
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000000000000 Sorghum bicolor Moench)
0000000000000 0MAE IE, FAEa,
BIMRZ. HAEMZSEE 47 | 484490 (2001).
T BRSO iR il (RIS PR AE) 128V T
&, EFREO RAIE, oo bERERREL, F
7o, WHA LML E COREERMS Y, &
OIREESINE, BIRGMICBI 2 REE/RIEREY K
ECWIMS 70—, MERIGTEOFVREE (%
ISR 1BV T, EosbdE IRt
il & FRRIC RIS X o TIREE S Nz28, kb
T TOHRBUIBICEIRIE E D% L o T2 TDFER,
T EAD R B RIERU T, SRS
MDA &) S BFEITNE otz mRISTE R
BT H B OB E RS, RIS R
B TR EREROWEINS, ZhE il
BZEDRD BTz,

O0O0O0D0D0O0O00Avena sativa L) 000000
00000000 ks, B =HF, BliEs
Kii—3k, EREEZ. JUNMIHERTT £ > & —#is
39 © 1-13(2001).
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