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Fertilizer Application Corresponding to Fertility of Grassland in Andosols Popular in Konsen District

Toshiya SaiGusa
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Studies on the Economic Effect by Use Self-Supplied Feed for Roughage and Their Extension in
Dairy Farm
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D, BEYA L —2DADFETE 4 BIEE &\ S EAEMK
TEDMBAIZY, ZOEDFHEIZDONTIE, Y1 L—
REMFOO R, fBEROTR, i/ 0 OFEER. |
REL, EoichrEOaIYA L—DEBEY 1 L—
DIAINF—FIFRNIROENLE, SHEFENSRETL
IR STNES S,
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R ABXTHEKETES LU TERENICHE TSNS DI ERE

FAIKHT 1) AR THET 1)

2)
3)
4)
 5)
6)

HERRFH 17 5
EARTEHEE ke 58 8034.3 7397.9
Tha®if-USA%T 58 ha 1.7 1.1
FoEOEMTEIS % 28.1 0.0
R ERE % 43.2 42.1
A BEERE kg 58 3586.2 3103.7
THB-VIAEESE t/ha 6.0 3.7
MR REMEIR 2 GJ./ha 100.3 72.1
)Mot EL- 4 EE t/ha 20.2 145
UME GJ.”ha 76.9 4.7
2)—4) GJ.”ha 233 30.4
SMoETEL-FHEE t/ha 4.7 6.1

1)
2)
3)
4)
6)

BEFHD(1999) DT — 4L UBMMBBEREMH L THE

T EE LS SO FHYMEIRED D3 E

2)/497GJ
ERRTHFFARICBLEELMENSBARRDOMEES IV -E AT -
5)/497GJ
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BRIAr—354 IR LOREE— THEEL Y TEZH )

4 =2 YA L= THEAEBELZ0 ENZTHAENTE SN
— U1 L— R OREE AR —

LB RALERSER R - JEhdk

BB EHE S U7 B R E DRI AEAD
KIOX NEED ETHEHEINTNS, L
L. BEORD 2 EEEFMEEm ST 2 Mul
LB LN, T2 TRz
LA L—VFEROSERE ERLZTIVIA
75 A FIRE &9 B R DU & AR
O~ EEETe 5,

1. BEYEEHOFIR C RIS
BERRERHN S IR O & R PEY 1 BNz D&
HERZIERE U TR L OBRE RS &, 1 8RN
D EHEAOARZISREE TOREFHE TR N5,
FUTEAHT ) B AR D & B RE TSR D2

%1 HEPES: 1 B 7 D B m R
< IZHIBETE (FH)

3: 0 BERNE BREREE BENE
0. 75~1. Oha 41, 295 31, 236 9,759
1. 0~1. 25ha 35, 361 27, 463 7, 838
1. 25~1.5ha{ . 30,372 23, 248 6. 829

X3 RBREF VRN YBERS

WIZ & & TS DREFMFO DN THD (&),
BRI DK 2R 5 & LV SRS i34
UDNINTZ EERLTNS,

LU, RICHIR ORRE &5 1 SR 0 BUhim R
DREETREHT B &, OESEFERAIZOIL 0.2ha K
DRFETH Y, INSOREIITRERBIE LT L—Y
EEELTNDEEZSNS, @F/- 15HYU~ED 03~
0.4ha DFFEITBNTHEEEEZED TN Z EH%R
515, (F2), INSOREIIHEERM - #MAHOY
TA MEROTNBRETH O, B 1 47 0 ORFE
BOVIBNZ EINRTH D, ZO7-DEEE - B
BEREBEVKEICH D,

FERELE 1 SR/ D et
&2 ERRIC A BEEEE
(T

ot (T | BESEIRIGE BSSEEE B |
0. 2haskiif 45, 497 36, 692 8, 805
-10. 2~0. 3ha 31,290 24,501 6, 789
0. 3~0. 4ha 29, 842 21, 602 8, 240

0. 4halh t= 24, 104 18, 636 5, 468

Mt R BRI BREiREt B  |BERTER
0. Zhask i 709. 0 565. 6 143.5 20. 2
0.2~0. 3ha 656. 0 516. 1 139. 8 213
0. 3~0. 4ha 857. 7 477. 6 180. 1 27. 4
0. 4halA b 094. 8 429.4 125. 4 22. 6




LB BRI SER38 (2004)

2. EREEEE BE. BERETIZT0~76 HTHY, WTHH 70 HAEIC

DA b TR E T VT 2 BRI SRR © D2 HD, SEEFEITRNTIL 74~83 MTH5, 775l K
EENEZEDTWAILTHS, 13 FORERREZEY  BREICBWTIIBERRROS/DNEER RO S
S U-RBREEC L5 & QEAEREIBREN >0 KEREETHY, %0 B3FOEETH 80 ML D4R
TDN SHARIREL. BETERLEMTHS. KE  BRORENSVWONEETHS.

TDN G EA 6 kg G/ H) LA LD 3F D55 2 F13.30% EEREEDHFRITH YA L —I0 5 ORAAEEEAITD
LA EDESEFRERTHS (K1 - 2), AMETZDLOTEEZ HND. BT, FEFRFEICH
VI - FER% - LA ORTEAEAVEER R ORERY

3. B EEE(KEDAM TA b2ED, BERDBNWBIEFITRE V., BiERD

BESA L—2 Gl CEHEAREEREFIF L PRFMANEETH S,
IR EERBONTBITD kg Yo O AF EERE T

O:FREELEORE, x FREETHORE O:FfBELHEORE., X FBEEHZORE
f_g 35 # s [
g? ! . + 3 a

= = 31

ﬂ 29 N E'%I,_ 29 a

2l o8y w27 L 8,0

= 25 A A = 95 fo)
w23 X A S 23 X A ¢

o 21 1 X B 21 X

% 19 | ! 19

a7 1 g 17 ¢ _

W15 L -— e e 15— . . N

10 11 12 13 14 15 16 17 o 1 2 3 4 5 § 1 8
TON#EE (ke FEFLS B0 B) — M B S 5 TDNE (ke- HERL4 55+ B) — 4k
1 KUREAD TN (E5HEL BELE 2 HUSHAOMESE TN EL BELE
F4 AFkeH-YAEEERTH)
B EBREH EHREREEH

: ' @ ©) @® ) ®

REE 20,776 22,428 19,833 | 28,667 29,642 45446
RiEFHBE 6,023 6,124 6,607 8,448 7,987 5,989

Bl 22 ¥ (1B & BRFEURA) 3,650 3,106 3,634 4,096 3,045 3,153

LHERSE 23,149 25446 22,806 | 33019 33684 48282
(RHEE 326 336 325 406 453 579

b M —L .

(EF%kg':L’t JEERM 71.0 75.7 70.2 81.3 74.4 83.4

(RERE) 1,200 1,200 1,200 1,200 1,200 1,200

(RIiEF E ) 5019 5103 5506 | 7040 6656 4991
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BREDA—S L

TRTREAAFIANS DFLEFE — THIERRS =Y TER S5 —|

238 (2004)

5. /NI T 4 ANy ar

INREE— BREEK) : ZN T FRIPOZEER IS, W
HRZZTFELTWETERBS A E31UNG, BYOE
REONHSAEEDELT, SRIVTA ANy a %
D SHTWEEEET, 2B, I—F 4 F—F I3
SAMHEYELET, TIE BENLET,

WPRRkR BEEX) NS EERTEREBFANLEL
77e INRIVT 4 AT a o ERD BRI, FNTNDT
HEIC ERN D D HIIBENLET,

AIRARX (B ER) (BB EARIGORIREBRLUET,
AT SRR BEINLIZNWZ ENH D T, 8T
SO TITN, FEHOOADF TN BHETHIC£<
BFENTOBEMNTIIESI NI HDOHEZ SNDDON, #
ZTLEE, AEAICEL T, SHEDOF T, 1ha
HEDT 10t <HWILEFENTEDENS ZETLAEMN,
B X ADRE TN EAVEDIELS, ZNHMEICE > T
INEDEDLD :ﬁii Uz, BIZILR, THEEK AR
PHUROIERF TE D, BEIZIHREN K SAHoT=EE
WEFHN Ejbotof;ufﬁé LTIZDEIITEST=DIFE
NS ZEMERTL £DM, Fiz, 10t FTUDVINE
LTH, ZOEE T2 720I0d ED L S 2BERAE
TLBE0ITEL 72> TL BMENWSEEHZTVER
TEFATL LD,

ByESE RREER ; R BEAEDEAAKS
TYW TOFOEBMIFEME L EDNTHET, 4
RTITNETHHDTY, TORITIIREMES 2737 Eb,
FREMERBEE D SIS Ao T2 EN D K D7amthiE
BHOET, HRTINSDBAEEALEKDTT,

AR JER) - ETRNTIN, ALKROEIZRAREN
ha 37=0 10t & RERVENE L72AY, BEEOH THiA
L7z E D02 MEDETRHELZNEE Y1 L—IHI2dH
BNBETHELZDBDDET, MeDE-> T HEENE
9o Fz, AR LR EHBOEITIND AERDUED
W& FUEOITOENEAD EBWET, ekl L
TR0 10t 1T U TIEME T EHDTT AN 20 10t

DF MR VREEEABENRTHTIET T TETH
UZfETY . F/z RUEBEIEEITT, Fhvban
DTIH, 1 BRINHRE CANBEDH T/ T DOEN
FEHITRENTT, BRICE > TIFEEN Tt <BENE
TORMENHTEET, BHEROEZDIEBR T LD
. R OBAMASZNETREN, T, Y1 L—I8
IR T Za TIUEL TEBAELLTNWAD
TIW, TNTHETEND B, I OWTITKA ha
HZD LIETHOHEFETT, O 1HHZISHELT 1

FHlz0 60, 120 IO ITNENDIFETTIFED. 1
3EE S U THARNEAZ 1T S SNWETWTA0 TR
BoME, F595H5EHIDULHND, FIHDOEFEEIN
BNSEXTH, 3P ha WO OFEZE L, 2, 3, 4
TIA<T L 12, 13, 17 & EFTnididhizomE
BOTIBVINEITESTVET,

WP ZALWTED, NS LRWNETH,

PiEEE JEX) 1 SOBFENLDIC, HRAVIINELE
BROUEAYE D DI, LT EETRAEDEFETOH >/
JW%O)DX@“M?#H@Z;&B%&@‘ TDUAZEED
< SVEADADOM SR 7= OTEA, BATE AL H
O ADEERREO AT 16%ENSEEHINTHEL
2o T 16%13 G 70 (F : BB 0T 0T 7 M
FEREH DO DEZEHNIZOTL & IN?

HOR=ER GEYER) | WREEISRENRILEFR U
F—HTY, BEC BRSO T— Y TSRO
HREDENESITL HOD LB TOOANKEVED

BOELEM ZOT—FBURCITS & 5 &7 <zl

EADEND ZET, SEDOEREENE L,

W A SN ETD ZTIHERD SEEICNT S
B2 TN GREOW TSI AT
BfEXNTNBREVNS ZET/SRIVT A Ay a i
ADTZNERNET, TO/NNRIT 4 R Siw i a ATid
RS, - R OEEEER Th D £TERB S AT HID
D TWEEWTBDET, /SRIVT 4 Ay a ORI,
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EHBSAD RN EYE R Y —ORMEE b S BEE
WLET,

MEEA (RAFEMIXESERYES—) | SOmi
KEEE K25 —0ORETY, ELBENHRLET,
BANDTHESORNZ, FAE BOVEEE L TOETERAEND
BRI A D LBEES - TWZEWT, F0O%T, £HE
SN E SHTWEIEEET,

FAEMNE. CEHOED ML O EEMENTT NS,
R TIIHE RN ZIZHE T ENRONTWET, 1B
60 FEHNDOMLTT &, FHEOBEFTHI 67% &,
70> TWTHETO FIZEDEFENH D £T, O
WIBFEOHET L DDH U £, IR S AT
HEIXNTIA, FEROBAIZEN 1 Fdi-0 OfrE &
HIHNDDH D E T, FF | Edbiz D ORI,
EPUTELARD ENE DB EBNETA. #) 1ha #if
BTIHEZFARLTVET,

AL BHEENL TWEEETERBE S ADH B

TEHET HFFL T2 <, 12ha T1EHELS 5WTY, EIEEHR
EFEITH LT 1| FOREROR DEREN A AL,

BRI THIIE IIL TR TEN, 4,

1 FRERESNTWET, SHOBFECHDELZLD
I, BROIEEN U THBOBRE K 2R E R B
DTIH, HEBDIDMGATREMN S I EEN L ENT
IRVEERNESNDHTIEETT, Dk S7adh, HiE
DN D EFHEED A E— R T T CHEBMOE L, &
BEDOBEN A L— IRV S ABERBAIL TS
DTIN, DEDDREFTENENREICT HHFEICIRS
WHDEND TEH I OHIFEDIBEDMATII R &
BNET, TONWDIHT, T, KEOHFIEADRLE
N ABADBIEIARANEA TNETDS, HRENEEICHD
Pl SARBEL 2 BRI LI BB AT 5 720, Bl
BB DHBRD 2 AT 1M, EOSHBERHED &5 D

AERETH O HIBOBHMEEE, Yt ¥ —HEdTH"

EzHT T, ZOBBEIER LS BROMATHDIKN
TYS

DL D73HT, TR OIFIHX TREEE FhTn
ETERBI AL WERL ZOI AT IMEEHE TR D
A AREIRIAE E DRI SRR 28 K U TR DYk
EWEWT I 281 L—DOMEETS bS5 7 5 —FIE
HEZEESNTNDETY, BETHIRENIINTIES
Y TV L—UKEER T, EHEE ADEEETH

AU 1 BITH 40ha <BVWOFBERE ZBTENS LS
RBIEFHRRISHERTH D, BN TH by 77 S A0
FHEAETY, E B S AUMEANIZS, Z501S55H
HORMFEENLTTY—A b—)b N—F—HRDEA
ENDS ZEERINSITW, SN SRR EFIER
THHBRTHHDET,

F/z, BRICHET 2L D75 Tldre< T, A 3
WTHBFOAFEFECEES 2 & BT, o)
{ENDED#AS EAEAEDTNET, B Huho ~
Ty —FFfAE BRGOLFEFEEHRE (7 7 — A6
B OREHE, T, WERET OV S—FIFHEOMS
REBOLRNIEFICSATERE S ATY, fBROBEE
LTWeEE£9 &, #iuls THDHEA TVBNA ALY
HADHIZE, HLWFEEEB/FST. ARIFZDLS7
HROMAOBEF EERHE E ADIFINEBAL TNWEE
&, HRIIBZFOBREER T T EELT. TN
WKEZ I/ TWEEEENEERENET,

Harh  ENTIIEHE S A SAOFEEICHDRMND ET
% AE IERITEOShiz Tk & WS SEEE
DERLEDIE] ENITENVDS NS TNBDTIA,
DU fRHS NRE) SN 2EETHD. ) &
TV EWSEKRTEHD ER AR, LML, ITEX
PIZEDNTHD EBANEDI VD ENT A—ThH 5
DT, SHAITRICHERZRL T, TEIT (&) f#Red
DL TWELZDT, 20 &) fABhoxtd s4HE
SADBNEBFRELFEN-WEBENET,

HAARE CREETEMER) EROAERE T, 4,

BN TN=DTREDEEE EDL DT EEPoTN
LSOMNF0NoIEBNET L, BHHRTH S 21EeTH
B EBNET, BEIH L TOROMEH TS, Ll
EYEEETIN I VY —DWEETAVEL T #£ET
IO T BFFTIRNE VD T EMS, RIS TNE
Ulze ZOWE, Y1 L—20B35 1L 7 ROF 3w
—HATEESTNEL, ZL T b 5a 37 k
N—FTHEEESTNWELE, ENR->TEREXITNT
DoIENYA L—V DL BHHID 6 At B, EEC
HEFIZOTIN, EANHOEYIOL D ITERTT. 1FTA
ENTEENEAURN E NS IRIAB D E LT, 25 0o 7
B, FauX—THA1 L —80ok05, FI220
ERENDOTRURLSHAL =22 DL o T =&
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D DMBURTH o7z L DITENET, T - T 5,

TELIERGIE DTN bR—F THEZEZDL
STWELEZ, 25T 2 EKER D> TERDDN8
BOBRFE Sz, 0BT B ERRMNEE T, 50
SEHRICEN > TET, EEND DIIHFVEEEIES
IREREREZ LD ZETHDHMAZDTITA, Ride-o
D EIIRAE RSN T2 bEE TRV TS, &
DNDDMBIAE ST, FIR AIH A L—I % Eah
o7z, RUTRENT DL > TWEDHNERIRT, BEHD
ZIONIEUTL

T R=P2ENI XS BBONTA L— D DREDE
IMEFELZD LT, TEIUIRWEERED N EE
WIS NS0 7 —FIRMETHAOHERZ L2 &%
BATVWET, ZOLIITHA L—IHZAELITRONITRE
NTOL > TWERRNH D, o LFBBL THER —
NAFEBA LT ED, ©olE0GT - REDENHD
FD=D, Y1 L—UTHEfIcKBIENS AR E LT,
AEFD 54 FICEEROE 1 B2 ANTHROHATENDE
Uleo ZFNERFRIZAF—IN UL OE@ETELE, BHET
& 7U—A MR TS T B9 T, FIFEEDE
6 FAVYDESEERKBICNET 2720123 ES L6 K
WINEWD T EEEZ TR, B LLNILT Y A=
ERN—ARZEEANDZ EIZ/20, BE3 BEOHER
N—RAFEFRLTNET,

GRIONTNDIETIA I NS N> THES
7oA L— HEERAID BT ERN, EWNID
W 1 2 HORKES TS TFRTELOTEN, #HEE
785 E3 HMNS 4 HORKETRELRLS TIRSRN., £
2785 &, Mo =AM S0 RE RELUTEN, &<IZ,
BEDAINDG X o LA BRHLEVZDIZRIZE > TRICSH
o TLED EVNDEIZTHRD EABIZEINEL L
Ve ZDOX D70 ETHIOFIFMEDOHTIE ENTHho
ZHDONHBHDTIIRVINEBNET, UL, Bax D
Bl L—U0NZEAETIDT, ENTITEHIIEST
o EENWET,

FRL—FIBUE ERZEDT8ANETN T Al3E
KTY, TOHLXIENTN. TOFEOFT—TTHY,
NEONWNEBETORNSENED HOEES S EH
DHATNET, BEEHOBERIIIF I TRNDT,
A L—PORUVELN ABIZY T LY MIBuE-> T
EXT, YA L—UrBbDN-75, BEFRE X
WBXTLED, AT—>arI4—¥Tdk FiFET1

L—=PDRWHDEDDEAT— a7 — T DRE
EIRHIEDRR, FOREES, BERRE/ (D85 E L
BHRNSSNORET, BBV L—IRo7R5THD
REEDEE, 1> 54 2 a ot I< BV, TV /-ET,
St D BV Z SN TIGEST 2 5iEEEDTZ N
LESTWETY, TENIHEDOH B ¥ —DLS7H
DEFFHEADFTTOIRUL b & BEHRER 2K
BICGET 28N EEI2 DD TRV WY, 5500 Tl
BOH A DENENE > TEADE < 7zdud, Hu &
B LU TR EFETEDLDITRNDDO TRV,
EEZRNSRDMBATNET,

W ESHHONED TINET, BIFEEFE ADEE
BRI H o e EBNETH, A L—I% F KT
TWEAITE VYWRIZEDIA RE TS0 FLTF
DA SE T 272D, EHCRE < fE> T
DBRENEND XS BFERNBH ST EBNETD, BE5
<EHBSADTN—=TZFESNSAICENT A L—
Bl SABDET, 3EACEERBZRDERTH
EAEARINTD EVWDIREEIT/2 > TNA D TIIR WM
AR LUE LTz,

FEBMGEIERE LIARR 2D LR R TH N SN
¥9, £, JEEI—EOLHSH D, TS

- DL BNHHER M UEDOL, ZIUTIB DT LR

HBET TS, TORFHUIA L TIDN 720 DCP 720, %
V2D DIIERIOHREITRE > TEET, FIUE
JE - REOBIETELOOANBH 272D X T, FIRND
ETIUL FOBAERN S S5 FROS5M - BEARD
REVFHOEERZROTLEI ZEITRBEESD
TY, bL. BEEFER, BAFRRE2AEDRNTHESD
BIrTeNENbIRUL. ORI BEELNDITTT,
T59BHE, TOLHM S EEINZER TR &2E
FETERNEWSEEIZRDITT T, TIN5, B
7Y 8,000kg 72 &7 10,000 kg 72 & 70 15,000 kg 77 &V S EE
13 BXo EENTNTHED TR IMNEND ZEIZR
PMFNTEE L= Z3UT. S EFE THEORT) &0
DNTWELREN, 20 THEDR) 252380y
BOILRDEEFNEON TV ET, FOHEITH K
INDEFELZ, TNT, PIRIEHDIEY. 1 L THLFET
HATHRNWOTTH, JHUIBNEEDZD T 5 &
WOINEREZLT UE T, i L ERSZDIZAIT 5 LD
ROMMFEE LIz E WS ZFRFHI U /A, FD&D
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TPHENSEZ D EAEETD, BoOTHIO tha sy
SHTTENIENHLTOWIT T, FHUIBER D4
EABRAFTAEETEDEL TONIHTEETN F0

OB LUIZEFN, SHBRUITIR ST —INEE AL

Ed 8,000kg <HNENIFETL NS 8000kg & 1 it
ZTWINL, ZOBEMNIE 0N S B TEENC X
STHEEZINZNEND ZEITRDET,

BANZEL BXo ERUIZDTIN, Bo TE/EHT
HKEL TN EARDEZADFABNEARDDTH >
THEARMER <, HAMIZE > TE/- BT E#EST
BT DE, BAOTHT ENDDERNI DV TOREEN
FEFITH 2D, WOE T THREDINEIZH N ST
VY, PUEOIZHEARIIDESTERNI &S,
WIS & FRETHRLINEND T EOFAEEIRIES
UL BN LS DTN DO TIFZR N E NS B
LELz, CHUILERROEHR TR L IR T
ZDiERNS [—RED SV CRAT T RN S
ENDBDIEAD] WD ZEEFEREICERD EiFE L, £
DfEEmE LT, 1ha 3720 8000kg <HVWTY, £IFE
TH> T ETHUE T RBIETEAR I ENIREE
AIM KEMTEZT=5 EABRETABZ TS
BNADFEAIM, ENWD T EEH DI —EFNTNDHIZH
SORETEVWELZIEHEDTHEB - EEN
E

Y RBEEED WS BR TB T AICBBENLET,

IS ADHTERE L ORREZ S0 T TEWZZE, B
FE AW TIERENRB L EMABITIES LS
ENEND ZEEEDT, KA BHEELTOEER
MINBEVWEADE, WOIXDIBBARES > TWEREE
T ERNET,

MARE (ETHRIRER)  ROIEINSIE. FBSAR
PEYFIRAL THEBEETZ VWS ZEAEESET
Wz7ZWzDTEN, SARDNERI2#ER THHEND T

LIIEMOEETY, BRHEEA DL, ha db7z0 258

SV ERRZA D &0 D ZENEDLNTED, 4AERIC
TDESAPRIIAD TNWAEROEN 1 BN SKIE 106 F
O>TEONTWT, ha H7z0 2 RS & ERITT S5
APRICAD TWAERDEID) 212 FOTY, ZNHH 4
S SEIS S VAREELE LTI TR0 ETOT, K
80 /05 100kg/ha VERLE L CRADET, JHUIEEK
3253 <HENOFE L —EREM TORMEERDSE

RITIFFL T DO T, BAHNTHEHAYCH BENEZ
"FODITNL, HEIBREFDOIREEZEZATNET,

B 25958, SOBFETTE 1halZ25HE WS EE
TV EHEEEEOREE Y 1 7253 B85 Lo T
FIMS, ETRARha 3720 8t <HWDEMNIERET
EBEWIHTITZD ETH,

BAFYIERS GELLRILER) (R H L Eif7eiho /=2 &l
BRIER R D72 0 ORI ED S SWHIEEL N
IR SN EEZXTWET, 5FTHEEESERD
EARRFR UEME D E<MED END 2 & TH A
TEWDELNG, BEHAERE - BN S R Bt
WREL T, TEidh=0) EWSRARL TIiah-oiz&
BoTWEY,

UINUER, RAETWS RV ZT I I1 T 5 ADK
DREERIA TEHE DOENEEOBHDES &,
BB L EERICERNB > TETWAEEZT
WAHDT, BMHER TEZO TRV EEZSNET,
TIPS, IRSEEDOBFETTH, ha HzOHAET &
EHVELEMN ZNEINDIF->TNL &, EHINEN
ha 3720 ENS SVMBENEND Z & FREIZES NS
T—FEBENIIRS MR TO L BEE Lo
DTYA, ZIETOFRNTED &, EALENSEHAE
EEHATE TRUD ZENTED LB TNET,

B SEAT X ANBo Lo idinEd, FEEHENS
HELUZBENHOIANSHH D EL/AY 2001 £0
BRERHEROFRERE, LWhd2 G UM 5L,
BN &1 T 05Tl THEERAT 8000kg <51
DHBITZVET, TINS, FIKTEIZELE 8,000kg D
FREEIRIENNE Z 2175 TB, RS AREDNET
—5 LEIFRICT—F THEL TWEITMS RIS
DT, JZN S5 SRR TSN D TN TL £ 90

B 2 DG, FETSEEREN 57% <500

FT BIRITEHIDLES XSG THET S &L
Ho ERMVEINENBREERDETL. TINIEKT.
2% LBV EEDNEFHEEZT &, BT 10a 572D

900kg <5NEEND SRS THEDTT,

W BroEIEDAESTIA HOIADEHEIN
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T Db IREEEL & 2 REE L2V T, AEFE Sz TDN 7
SEELT, £ESNCREZVEETEIVETSE 1t <
575 T, FIYHLE 8,400~8,500kg < 5W N5 T
FET, NS, ERET TR To/e o TRIITITEYS
Ko TR TVETY, DTN/ TL & I7A%

B0 FADERUEA A DFLEIKUE 8400kg, HDREEARE
U TE/2 DV 8400kg AEFET 2 DITHEZT TR D730
Z &V, 7272, DD D E TN E R IR I,
RETAOEREFRINS &5, TDNHBHIEMTHE
LizENWSZET, ENLEEFERbEDTTT,

i 257 o D TER, FOBAIZEDL SO
BT

O 4R 365 H DFLAERE T 8,400kg, 305 HTY & 8,700kg
BEOHAERET 2OICEMARERIS L LELTE
H, BNEZA TR ST, ENEZEE 50%
A E NS EE ST EBNET,

W F5T B E BNNIEA LT IREFRNREL .
ZFD 40%m73. HE I THR> TWTBD TR
W EWDEEITAR S TWADIT T,

BR  HEDLNIVTHE TS EES5 01D 531735 TL
FHEVNIELELENET, TINS, HRICEHhE/E
REAHZT OO THETIUE M2 EVERRICRS
EEVET L. 20 & EIHEOEHINEA 102 72D
900kg 12720, Z3H TDN EHEN 0% < S5NDHDE
RIERNT & D RS TZEAABE 5T BEBNET,

HR  TNT, BT OB S T <SHBE LT,
75 1 B =1 > MEODEE > TWEEERLNDT
T, |

B4 BHUH OB ERY 2B B ISR G DA RE, VR
BNS R LUZOTYEAN, EARZ > TN Z&IZ&ko
THEAPNINIZIUTEWINEIIRIREE A D &N D 551
BNET, DBEAA. BoAERND LEEHTID, =
72, RARROFETL- T, ZOEMZOHONH- ER
B ET S 1 SESECOHNDMEN, ZNM5, BT
BT ER U LDTEAMZINS TR, a1

e 87, Tiha ABIERT 20850 5 RAud, ¥z
E<HEFFT 2EVWE TR EERDIT T, e
NN TRRBEDREZBEETEAEASTH T
{EVWIEBZFBHDHTLLI L. —H T EFAZN
BMEFZNEVIEHTINEL T, T3 THIUIT A
FHELTE D D S B A R <HERFS H7-010, < AR
JEOFEEIZ/2 D ET L, ZDWDEINEM TS 5 Llck
-7 10a $7= 0 900kg <5 WOFEHINE L N)NIHEFFTE
BENDSIICENET,

A BEYBIT, BN E AAYE D LW\ DISEHIERL
ZLoMDHEFL TR0 T, 10a 72 D ORZYINE
T900kg 5 WV TWDBFETI

BF EHBANESITE Lo EMVIDEL WS Z A S
TEWET,

W RS ZE D LEWDT, B35k EHHEICE
D TWEIEETZNDTY, M EORFEIIREEED
DD 1 BOF—1A > MN2OMEEBL THWAD T,
FOHEAVBENAONS LNETATE, -

B WS ORI E LTI B S EREORNT LN
RNEENET, ZHUd. bBAA. TEEESINSTATT
1372< T BEENS, WAARDEDINSE > THSHD
FEBENET,

RTINS, WAWARERZE ZHHEL TWEE<0
T2 T, B EADIETES & 08 1 B
> RBDTL & O DEDEROEREEZHREL TN
7eDIZ, B A BE—hA 2 MR TWADTL &
D%

BT 2AUT R ORI U BT 7o &k STt 0.
HEIWTTT I ZUTH T DS E LAGDEZS

Bx DRBMNSIINZIZNERNET, BIEITEN S

HL EFTW2D8 0TI ES,

AR A ER AL RADOREAREN o720 LNFER A,
B DIZHDFETY & ha Bz D THALERIZ 5 SHED
BINET 9t <HWEWTZENS ZETTR, #Nnd
BEMIZPOO TWT D, ZOEE, SAREHE-STHNHN
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U, FIUNS T2 S £<0- T MRt ZE SR> T
WIHEREREVR S WITET EWT & T,

BN HOERBEIEND DI B ko SRR EHETES
TR ZEEHZDTIN, BEHSETYIBZEbHD
£I0 EERL OBANTFES—BETIH ha /=0
100 35<, CNUIFEE 4 ELNT—IWRNTIN, E
NWAN TR ZidB TH IBE WE TR TV S
EENET,

W ORICREMED,. DF D TDN OB OHENS T
TR HOSALBBIADEER LIZNDTIA, WE
BIZ ISR T L8 Cha 720 9t <SVERNET, &
N, MOEDRRIHREAD < B NTED, B EA, H
FEADTT I, £33 5L ha $7=0 TDN TEDL 50T
RO ETMN

HO D ESWHE 3% <505 65%< BN 5 &
BFWEY, ZNT EFEROBRL L Eziy ha
H72D 8000kg EWVVIFLAERETIH S DUIEL )L TN
T—HTENZODROT,. b UEINES ha H7=D 9t
FHERT 5725, AAERIL bIVLERDEENE
Go 772U, ZAUIBROEI AN, FEERNE o7&
575, HULIL HHBE DSBS Lo bRk Sid
L= NS I ENEBNEIE TR0, BN IS
BFCHi> T2 EWS B FHEE LT, 910 CERATRE
T, BESLEITRNEROAIINZDNSES LS
EEWETA, Z50WSBEHITNIT I ha Hiz0 DA
FENVEE TN L. bithNE LTI BRI S DG
EARRH EIREERNSHD L WS HiEE, CFAEALR
LTV EERRSRNEEZ TNET,

TNEL KT DITH> T, EIIAEITRIFTKZD
AIMN 5o THEIERREZR ESEIEN, 1FAE
ICEFRDDITI2> TWAOMPESRRIC B S TWEDT
I GEL —RBE LR BT3B 28IckoT
ha B72 0 ODFAFELHERFL - £ %, MAGFRIEZESES
&, BV BROBEIZT T AUT/35 L WS EROE
ME, INTHNWDEREBNE L, ZhD, HRE
ADNEBRIKZ DIDEFETNINES S LS CHfR %
W IE T BTz WIRD T, FDE D 0EZ T THED THL
KEBNWELRE,

- BOBIEEHTTOL D

I L WEOEERICERL T, REE | BRI TERD
DRI E ADER & HBERL £ FADFHEITERIC
HETEZ T & RO BIHAT. RADMERZZVINDING
IENTNEFRZRS T BRICEROBFEET D HhE
TNIDELUT, MR DWFICHENH D Z Lz o=
DTY, ESLTIAENRHDEDNEND T ETIH,
Eo&E, Bro tBEAEE—DEVNENT 0N, #H
AR SIREETRIDLLER, WWhid B HEH T, SDBEE
THRERTA L—%2ROE 57RO E T, F0 LT
BRI 5, BISRITHIAEHZ1 T 7,000, 8,000kg 135 & >
& EWSEEFETEN S ENWETRERE TR M. 373
DHEMBHNED L SWIONTEDEEL. 2EkE 2,
T, ABFE<EDL SR THNDTY, ZOMbhD, #H
BEEZEZ TS EOABIRPN-> TN, TR, AT
I EATSHEE 2 DM E W
DEEIT. MRRDONLEBNET,

B £<EORO T, RERILTHRED VN &S EEA
TTWERLT, HEDILTHAR LD TIH, ZOR
NWEENE, IRAREERIE DT T, AV E <
185 T, ZTDIDITEREI A NITFIN S TEETASKZE L /3
HENDHETY, 7256, WEB-> Leolzk DIz
HIZHEDENZZDIETEEESDITTY, 1T 4
DENDBII—E TN SEEFRZRHETHM S, HEF
BegbR-0 T, HidkleR>T<hERA, TIH
5. U omb SHEERZEHDE T, TO% TIERR
EZRDTEVIRLDHETIL TS k57 BE
BRI DERF R & WS R/ DD Tl WWN & & Z -
b TT,

S . BOBERZNET &, FRZEDHESAD [
BEWSTE) EWSFETIA TH OASOERL,
HHODOIEMIRNENSETTHNSR, DolFD
MR ETZ 05D E o B S &, B3N ERA TN,
FDORIDHDRATI-< SADRSERDES E NS
ST, WERE RS B2 5 5> THITBBDTY,
ERERASERIZ SRR DT 40% <BINENS Dl
ETEBOTT L, 2285 ko & LT TR 52210,
BEFITH 0 ERRE ANNS £ SIT s T, BT s
Sy I BRICHEEDEL Th, AN E> TN DT
172V WNEND T &R ADTTY,
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W F2IA FA SH 1 BERLIZNWEZATY, @
& R ARIZEREMELS B> TNWD 0N, Tt
AR HIZHIEN D S & B TWT, IRESR 2Rt
T= R K BRI DEND > TN D AD BN
ZHIIBHO, WREIRANZNSDOND ERAUTED, B
B RO E TS IS 02 E 0D BLiid 20
TN &R ET 5D TY,

HERETUIR LU ETA RIEEOF TIIHEAERNYL
WIC, 720z ha 720 o9, FOEED TDN SHZEMN
60 £5% . FEED7=DIZ 10%129 % &, ha 372 1D 6.3t D TDN
HFEISTE DD T, TN ThYEOI UL, i
RS AMBRUIB ST HDINSTY &, 210t 282
TNET, EONSERT NV EOINTESIMTIE

ryEOOSEBERIE L TEASRD AL T2<RN
DTN EBNETH, WA TL XD,

BRE— (LB 7 —) AL THIREEZAZEA
FIEOOLE2DINDBEIATIIFNE DS BDITIE
HICERZEENET, JHUIES AL TWER03
EEWETH £9. BAHEESZ 0 OEENEL L)L
MEIIEELNENDS T &, 2, BRIANREIZSN
LDIIHA L—Fa8l . [EIEEE WD IED
LT I ENE KEFE TP DIFERNIAENT &,
HDENIHROBRE T I FIVNKRELBRDEND &
MELSFONET, 237 ) 7 TENI N TEOIIN
ERATIHAD TN ERBNWET, Zhns, BERE
IHKFT 2 ENDBUA T I, RO TIIH<ETHS
SEIE T, IWERARNZ Ao T BhIFENS, ThE
RIHRIC U TRRHG S 21TV REIZR o 72850 % ke
THNEL & 5 EVSBOFHRIHAILTENTNDE
WOEIRTY, TIMS, FTZTONSIFHEEEZTER
M—FREZEND ZEITRBNE BENB- Lok
S7EEER, bTOII A0 RESWEAEDEL &
DEVND TENEAEAETTBHEEZET,

WP R7EOO TS Eha /D 1005 12t <BN
D TDN 4R, WEZEZNWZN6 SEWEREEIND, £
DEESN-bOR, AFDOIAT DITHTIADEL
72EA0%ING S0BIEOALTLED EVWSHDTY, /277,
AU TDN T TH TIN5, TDN 2& 655 55
&Mé@??#°£®<6mKEDiTﬂo
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BF . HRFEDFELONAEIL. BERORERD & ZAIZEN
THOTDTIN, REEZEL ThedA( L—2%D
< DEETIT 16%0 5 2% DEMIATY, TR F—
IZ95EH2ETNBEBNET, HOOD 0% TEIZ
30%IENEND BB D7D TIH, ZIUIFRIEITH LT
JEEIEL X D HE BBV N E NS ZETT, ZHud
OAEZBZDBNEIDHLNEZAHH D ETH, Bz
LTHEMDE, £E&-> THWEDIT TN TIN G,
LTINS I THASREDO T NS 213 TY, TY
ME, DN E I AEEDLDITEZ HMIHDE
BOTL LD FADAITIEDNDIETY, DY L—
DIZU7 oD FEBEITLEART 30%BUVAHDV DD
THELED TN FERIE S L2008, 41 05 52%
DUOREZBZTZDTTY,

W ONDFELZ, 59 5E TDN TEDL SWEd
GHPOMDERTATES, RIZ 30%<5NORTHE
95 &, lha DHEHIN 5137203720 4.5t <B LY, TDN A3
FOOIZAD EWSEIEITRD £T, 2, h7Ena
Tizk 8t SHGVWEDIIADENWSEIFEIRD T, &
NT, FEAFOFELICED £ HIUIERIALE
8400kg /2o TIMd. TN TNANWARRAMDEEE
SEINT, —HICHEYR TDN 213 124kg 7= o 7= S50
LTNWBOTTHRIC 124kg 28 1 BITHEZET5 &,

1 [T 365 HTIINSZ0NE0 4500kg < HWZR51E
T T TH T D EHMERDES, FRIFHE LI DI,
INEFREED TDN NZEL THDOOICAD ENS 2 &
TG, FEEAAD 1 BE1S Tha DHEHITHEZ D772
DET. TIHY D EFHEHANL8000kg TI MO, BHAT
ZERER DN TH, TR E 285 L0
#@ELT9a. HLETHLHE/L TDN B HREFAE LT
FELET X HEREIL, TIN5, TDN T &
lha DEHIDN 5 AR I NB BTN 1 B OREHER 4
EEAFT, TO9BHE8400kg DAEETEETENDIE
2D E9H, TR RE> TWETH oS
Ao

HA : 20F 030N DEA S EBNET, ha H7i-D
TEEAZ BMMEERL TEZNUL Fhidd-oTns e
BSOTIN,

R SOBETTE 1haiT LETINS, 217>T
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HO : COFRBENEFCRERIOEIG SV Z& T,

W TERS, JEEITBBEMCNS & BEO %
EOBH T CHD I A TDN 8784,200kg 715 4,300kg <
5N, FHEAAORET TDN 87 4,500kg <SNWTIA
SHE 8000kg <HUWNIATREE WS FHEIZZDDITTTS
TS MUEDOT7EE TDN AREMN 15 Z<5 05
WS ha Bz OHAEEN 10 <S5VERDET, F57 5%
EIERRE A SN BRFITTEATZEARDONTET, HL
MU TREFBS SR T ESWSEIEITREDTY
R '

O ED MUREOOYESDEBREOHE NI
o TWET, 728725, TDN BHETIHERISIIHETH
IEVENDD D ET, FRIEHEEN SR> TWED TR
DEZNWTERVWAER STV ENDIRETIA, i+
B CIIEHAE, RV O THEL B/ B0
SIENEVDEIRTY, F2W\ oz & EITYAR, B4R
BNE < THEEBREDORWV M7EO IS OEE#HOEE
ZHUT LTS NBO TRV,

Harh : ZORREI. FBRFBEORETII. DED, lha
W7z EAEDIMS, 1BEOAFITEZ SNEENE-S T
WS OTHBRATNEDTY, M5 1ha il 1 TR
TV BH#AZR 100% T 8,000kg <5 WOAAENTE
DEIEITIRD ET,

A : ¥AFRSE4E, TDN 7Y 4500kg T, lha OOHEMIC 1
BEEWIEETIN, ZHUTALFOEZEES DT
SIS LN B> TR EBNET, 200D
KEEZEZDHE Iha OFEHTIL, HTEDRL/ZBDTIE
TZWNTL 290

R BDBEAAESTIN, T TIEELEINDPTL
T BHDIT, BBENEEEELTWDADTY, IEFEICES
FENEREIZE L TH, AAEEN8000kg < H5NENDHHD
1ZEATHRWEEFTII2<, T<EFIC ha DEHNDH
UIO<NB L, 1ha D hrEOITAHIUT 10,000kg <
SVOAAREL, BICERTEET ENIFETY, 7505,
BT ATRICHLAENTE 2D INESS LB
TNKLUTN, BE DI EREN SR AERE N DD E
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ABE DY EEREIREBNE LU, TS ADSEMAIC
RIFINGE, EB> Lo TNELIEA, WANAAFE
LTWS EZDLDEFITEL TS DT, (TS A
ZOLWAPNINTT N

R MO S AORE T 1| BRERO. BEREOLH
ZESFHBETANEEBNET, T2 EALIERL TR
HETRICRIBE LIz, E2AD 45 -572K51C TDN T
4,500kg, FNUFAEIZEDSODHFNZ AN TERZ D DNV,
EWSIEND D £T4, BIENTWTNEDIZEDL
BB 532 TNIN, FOIIIRSE, HDLDERID
NBMEIMENSIEFITAL B TL B, ZFAZLLEMN
HBIBE, FEIED &> ENEFRICHEEL TWEL R,
ZTINT, TP >TEZRD D EF VNS, EomT
AN EY)S/E R 570, FH5, Bngl-7-51E
TWNWD TRV, THEZNUIEZ DI EBEIIN
STZ LB ERDDTT LI

U SR L T 8,000kg HENDIMENWZIE, 4H
HEABI &, U—2oTE2 T EED Y- T &
LoD BRI E A TR S VDEE L= 5 A
AL —CORNWSDIETROE-ELTHALEERID
5t, DA, FIRIADFE, ZOWIHND TS
INEd, FNTRERRE B X0 & L7t <SWIIRT,
PRI ADRFED 8t ENSDONNEZBTL &9, ]
HEAD 8L IEEHIRELATTS 1 25 <HVITRZDME, K
HEBIKDT— & N ATRIZE < VIDVENDLL, FHIEEEA
6:4 SOHEVWTHHRL TWANS T, TARICRERER
DHEESTH, 7, 8t KKEVARLENZDFEXE, 2
ERINSHA D EEDIRNTED, 55 & o SHELE
7:3EMTS5:25 SENIHES TV o726 BF5EHFL
VEFAERED 8t SBWRBEBDOTT &, Tidhizn o
B AERL, T FENCHD S ARRh X AnE->
L2 TWBEZAITEN, LML, EBEEELL &N
DIIMTR0 BAEENRIT T, BodaWFiTz-> Tl %
DTN EBSDTY,

B BB, BHEALILKEADELT, BIH L TE
BERBELTWAELROT, FIUIBHZOESAHZED
BS EEWET, TOIOEFITe> TERRRZ, 403
V3 1ha THLAERE 8000kg W HEEL TIDN, (RICEELE
ZRbE & U THILARE 8,000kg O TDN BT 75%
M5 0% <ENTT, SOREEE, OEREDKE



JLip BRI i 2 4R38 (2004)

W B & D ERERRILEHETE > T\ % TDN BAGE/R
DT &AM, FEREAILETEOAIEFILET
9,000kg <HWDELZEZLTNWBDTY, Lnd, HET
W< & Tha TREETLNVEWITNE S, FRUTANSS
WOFBEEEIZR TS, T5T5E, E500TED
BREEREERT SHFRIEEL DM &, BMZERBE L,
IEARACETEOREAL. 91D 5 A HFET. LA, 4.
BAMEOTNWARDIREEFET, halZ1ENLEB -
ELSSNTRBER5, SESWKDTIIRVNEESDT
I HOSAZDAOFHBEITZ NI EH D ETH,

HO : BOEETEORBRTIL, HFEBEEL R0, BE
FRHIR SR E 2 NTRNENDIEXTHELZDT, &
BRI R SIRNES T, S ETEA I ENH D FH
oo 7272, G BEEENTNS &, 1ha 70D 8,000kg
DHAFEENDI DL, UM LESATRENS LIV, 7=
72U, FNUITETII L, VETEEIN R 285
. TEUE THEOFITESE L. M) TENIBE
14 8,000kg (272D T2V N TOWVHEHERSEDD
TN EENWEL,

AR AR S AB D Lo o TWZDTID, ERED-T
REBICEWEELREZ/IWT, lha TRETE 2RI 2
BE<HNENDIFETY, 259 5&, 1ha TREFAEZH
VJ7-2& LT TDN B 80% B NTRo72E L Th, A
HFED 8000kg <HWIEESS ENWSETIMNS, lha
T2Ef> TWAR5, 1 EEHZDOHARIT 4,000kg TXL
WEWDFEIZZRDETI, 250 1 BRI OHEI
8,000kg &7 10,000kg EWVDEEIZ/RD TNADTY, D
AOF vy TEHARFL TR TNI I ELTWBA
IZEST, EDVWIEHNHDDN, &5, mESAL
INOMSIENEBNET,

W N DITRR DS TS KB Z &5, 1277,
4000kg &M 5000kg TN END ILLBNTHE

9, MRSADT—F TN, WEERRRLOHAITT

FEFLE 5t CWNWELITED, I ko EIRERRS
UL B IZARVFTAY, HET 305 HABTINS, +
WEFEEEZ TWER A, BIZERTOHETHo2LD
12, ENSEVORSETHIUL ha 720 3 EEIFAAE
Tk £292& 158722 TLENET, 725 5t LA
IWOHETHNTIELU BN THA S, Za—J—F5 2 F®

F—ARITUTITGELIZVEIAN F3IUZ
HDMNENIEET2D & 1FEALERR,

BFELTIBI 7T 2201, LI 0EFE
BT 8000kg ZRMETL & D, 8,000kg 5 9,000kg DHFH
WS BT E, HifiL L HAENEED & ZAITAD
TNKEAIEENET, FITIIHENL, DT
FHAEESTRE R NTTRN, 12,000kg DA 1 BEFAS D&
6,000kg DA 2 BEIRS DTIIES SHEV, MO
o725 287 2 %, 12,000kg % ha d57= 1) THRS, 12,000kg
DHEE->T 1B Lo LR D, Uod 12000kg DF 1
ST, ERTEZD EABDEZW, REITHEAZT
EEETHITSBEN DN /25, Z%E 60 FEfF- /=
B5Z5WHEICH D, 7,000kg, 8000kg D, & <17 6,000kg
SEVDEFESBAD N T T BIznES S, ZF0l
DOROETEBINE, TEBENWD I &S, TDTORY
FTIH, EHEENFETHEL T DOTRLST, BE
KOV T )T —OETHEL ThhiTiudiz b7
BREL 72> T B ERBNET,

U7 UT 14—

W HOBELVGEIZIED E LS ONSRBNDTIMN, B
TAITHERIZ AL TWDETE U TOERAENDL. 4
1Z 8,000kg  9,000kg % 10,000kg H 3 & S 73R &k
TWRBNEWND ZENEZFD T,

R FNETTRBEL T, FOFTEARIZRZN
ZADEND ZETIH, 12,000kg DREZEFHZ DT
DL a—HA L—IFRZI2VWESS LERNET,

W ZF595 &, BROLET v T5— - TH
SENB TV =Y —DOANEBIZH L TR EARENDH D
DTLXIM,

W FORR, aROBEREBEGRETD LU
FEEMH 0 FT, FHEBHZIT2o THIADES LAN
I 1HEBHIZDOIETHERL TNBET TN 7Y
T A —HE BROAHEIIZEBNET, ZO1ET
8000kg HIL FL 7=, 9,500kg WEXL/ZESHDE, ha
BV TTFTIE3SEDELZ, SIEDE L, 8D X
L7, EWSDETIE, FHIBSIHE L/, F/-idaA
RLFIESTEETFIIEININS 5L TE &L
HOTIINED, FlZEEL ERBNERSOTT, %
IHNETREIHEEAS,
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FIUTRIEDEEE, 21200 EOBMTTNSIEMN
5EZ TN &, HEMNT ha H7z0 T, THd=0TE
N SVES TN FRICRS TEIEZILZ D WNT2N
DIZTE, FZIHEDOHFTDO 7Y T4 =73 END
ZENKEREEZEBNWET, TINWIEKT, U7
T4 —EERLIENRIZ, T —F 05, B ES
BT DDIIFEOKE/LBIET, B2 DRIk %

NI LU TEE LIS, F 23N T 70 448 80 %5

WTEZDE, PIROBROGRIZ 72 EBNES, iy
DEVINIFIE LT TNEFECRT) -5 =T, £
DOBNT THEDN > TEDITTITNS,

B SRIEEBO Lo TWeDTIAN 10000kg H#ED
42 TDN B#GZR 80% TRHOHESNSN, DFED TDN B
R 80% 728 £ Z T3 < T, 4D SR TabE
T, R0 2R TR RIAT2 o T2 D TR E
B50TY, 2595 LEEEREN S R TRICHEE LG
DR 2D T INERBDOTTA, A A, BT
EIELUTWERETER AN,

ZHUCRHEL TR T, ERENZEREBRHDHA,
WHo LenERAD, NI Eh> TN DIE 1 EBHi-
DT 10000kg HPH>TNID EED>TNEDIL, FIdDMN
SIRETENI A TEZ TWRNDTII 2V Y, BoA VT
DI EEZTNL EBNEN 8,000kg T, ZFH TDN B
FAERT 0% <HNWTE, ZOBMEIL, BUTSHETHT
WBEBFTIMN, TAREIA TS, FEEZRoTY

FBENSZEEESTVNADTIN, ANTEREDHD

Fbo Lo WETMH,

FWSER HZH—TAY) W< DPhENIL £ 5N
Tigam LT\ A EBNETY, —DidiieeEstgbhtn

TS REDHIREND KT, & UIRFSEAEDNBEZ D '

KT DS TIREAZ X /= 5. 4F 10 END 248
TR TV E SRV, BEICIZ2 E 3 BN L
INTEIRWRT, RERAATHN TV BREN B 2755
3EBNET, h 5 HHEERL B RS S
ORFEFET, BUE AT 520 H5 LD T A
DHDHEENET,

FHD, KEED 8000kg T& ENDEET, LT
AUATOL SNEHRZEBNETH, DI5IEST
i3 SNDNTVBHEARERD LE B ThITTY
7RG, JHBETED VD B A - ST Tl s

o LS, ToNT7ZEMN MO O AIERD TR
TR BHHDTY, ZIULH D 0 FWERTTT I E D,
BB THOEEARE T IO 2E-T, 2hd
BRGEEZ o 72Dl TY, 0 51FTA EOBFEDHETST
TRADETHETAITITPITD. HIFEDHAREDR
VIR B D DR EBZTNET, 725, A4t

CBET, A ERIET 8000kg DN ENS DT

HIUL, HEICTED SN TEE,. (BSOS L
THHDIRNES X EHELWONL, EEWENSEFES
Bl THoWELE, BEIZRNEL

HATR : FUR TGS 5 T, HRGITERD 2o s
WHNTH, FUHEROTY, EEHTRYEDaS
FENE VNS THEEEOTT, 275, BETo>T
IR E S ARV, BEMNETHREVIENNT, HO
T I BTN UE, DR T EATEBD

TRV, BEL TWAS T — =X ADHFRINZE

SBIZAMN TINUL HFIFEZ NS S THE-S TN
DT, ABF->TETETDEZINTBDTII RV,
=5, lha QEHT, FABBEROALS 1 ETRH-T

WTBDTHIULH DEITWTBDTIZRND, NS,

REFRlZEE Uiz 7)) —F —DFEEMIC LT, 5%
KESLT, Ldod, TDN EFROENERN S BHD
FIZBD ZH2RENOBNIRERF DXL S5, THNHEE
DL TIN5 H 2 EFELND £ N DTIAZND
EBIDTEN, RITNTERS S ZFEFAD, AHSA
WDYNTEMD, DL 7858, -

AERER GEIIRALRA) : MBI IR MEER
DDTT X, ZHUL BIGENEDNDE5IITBFH- T
LOMNEDL, FERLTIINIEE 5T,

W OZANTEZDRS, ZIUTH DEZDNEDTL
EEVWET L, SO NTWRIL, EEAEEEAEA
BHOET, Bl T BRORS LICHEFEZ5 £ -
ERBENDIRVAN, —FFENDENDIRNLETI,

AEF  BIRTEDL D RBEFRNH D END Z T, FH0
DR IEDF TREDBEFII o TNADTIM, 1277,
ENEANBERRZRDE S EZDWND Z TS
WTT LI, KLU T HLETHIREEAEDIA b
LEIZE DN TR ENTNBITT T, WANBEIED
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BENZFNFNIAREHRL TR TS Z &ITIdRE
WRWES D EBNET,

W HBEAATITIN SREIL TWADIE, 20
AR RERFBRAZ, ESNIERTIAZX METITaNnE
VD ZEIENH DD TIIRNINEND T &%, HEaL
TWBEERSDTY, DED, 50 FAOFREZERDD EE
IZED WD AHETRATEIED T, 4. FoWDES
ZIE, IERERCIUIER T, TR EZORERRIT
REDERDR HATTR2TNI D, ENDEHIIZIR
N ETT2AHETEL 20 IR SO TF2HHERREC
LTWBEESDTIM,

ARz (EMKILERD)  ONIFREDE>TES
N5, HEGEOLEAS EBWETITE. ERAE
10 £E4E, . 20 £R4e% RTHEE Ao TVl UL, 2
WIEEANZEBFEL ThadiudZabirnnd 2L/
A3 EBNET, FHBIADL ST, HEERIONERIC
KDIDMNNTE, ZD WD B A, FAldZoRIbE
WA EHTIRIEF DN ERNET, fﬁJib:ﬂ WEE
HEIKAFE L, BEAL TEEES > T D AbB56N5, &
FHIDL DITHED TDN, ¥ L— D TDN, F7=, #
T2 > TWBEROEED TDN, ZHUnsERK
WEDLLNTNDEROKED TDN, IN5IdLHHED
DIFTT, TIT. BRI EESRE % & 53T
A, D TIRERERHIIE TDN [T DW T ahit
TY, TONIHFTRTNEDE, 1 L—IVFRTR
D TNADTIIREREVWIHTEET,

FNT, FIEMNS, BEEE, H0EINANEIRE
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The Economic Effect and Production System in High
Self-Supplying of Feed Farms that Use Grazing Systems.

Junichi SUDO

Summary
The results derived from the study that
-analyses the feeding system in high Self-
Supplying of feed Farms (SSF) that use grazing
systems were as follows.

The labor hour of family members in SSF was
relatively short around 2,000 hours per year per
person because they used the rotational stocking
methods.

The amount of concentrate that these farms
fed to milking cows was about two tons per cow
per year. Most of them, therefore, showed good
performances as follows. Radio of feed cost to
milk sold was less than 20 percent. Feed
efficiency was high over four. Rate of Self-
Supplied TDN was signficantly higher than 65
percent. The rate of replacement of cow was low
around 20 percent. Moreover the calving number
per cow was relatively higher than the average
calving number of cows in Hokkaido.

The performances of SSF in the aspect of an
economy were as follows. The Production cost
per kilogram of milk was lower than 60 yen. The
net income per cow was above 300,000 yen. And
the rate of net income also was good more than
40 percent. It was concluded that the performance
and income of SSF was very high.

F—T—F K, SRR, BT, LEED R b

Key words : Grazing system, Feed efficiency,
Self-Supplying of feed, Production
cost

&
IR Tl SIEFIR ORI W BB F 22 sk
KBOVTHBAFEMKEROBRENZ SR EINT
Who DL D BEELARORFRIE. HEZEDIK
PE—FLE SNEREREEE 2 0RHIcktd 341
B2 Wb 2 EASE L0t A 544
EWEHRENTVEIETH B, E5ICIDLEDR
AGRMEKFEOEWREE 3. REBRANZERATIC
LA DAY D ERE D 2 b & FR XIS
WKRELSEELTVWAEIELHSHLTH B,
TOT EERTZMPE TR, BAREMKERR
HOMBE L THIROBAI & - THEGEE £ S8
IERAL, K3 2 FMEEAEBRL TV 2R E 04
VAT ADSHEERED 2 N RIS & O E R
MZEITIS o 7co ZDOHTDFERS S JbiEE I B
5 TR R R E 0 SR DB S 2B 5 F A8
POEEBLENEELHNTH 3,

[l

MEE LUAE
SR, LBERRBEHRMITE-> TV 5
RESTFERICLDITE > 12, STRER. ORE
B & BN B L OCEERN. OfifEHAS AR L
BRAfIRAERE. @FE T 2 b LTSV TIT-
Too ITOMER &L R E R, AR IR

@it ERESERHS  (060-0004 ALEEHSRXIL 448 1 T H 1 FHD
Hokkaido Livestock Association Kita 4, Nishi 1, Tyuo-ku Sapporo, Hokkaido 060-0004, Japan




JHEE | BRI & B AREE & AR

T 5%FE QUTEMMEEEE) OFA. RED 2
HY & A B B T AR Y (DUT g
BRE) o+, MEBIU0EHEES 3B oEE
SR OFKERETH 5, DITRRERIZ20005TH
D, SHRNZ 1 HETH B, EBERE R SHIERIC
BOWTEEENB LONEEEbICHL XVIcH B
BHPTH B, BB, WINOREGHELANE 5 4
2 —IRETH B, SLICHRBEEOREHE LY
HHEEIC 3 5 7o, — R OBEZWIEL2 & HBRET
L7,

ERELUER
1) BERELEFBNEE L CEERN

BB ORI KR EO 2w DM E L Tl
FER AR & AR R OB IE 585 v ANEE
Thb, te. TOREFA T, EHOFIHE
BEERLHEHRT 5 E OEEARNSKE S EES 3,
COXIBBELL. BEREEITHARTB LU
R I DWW TR 72,

R OFRERBRIIER 1 1TRL 72, FHEFE
B2 DREEDFFEERIC & > THEMNH D20A
B O3ANTH » too KRR L. SHBO
THIGRHERREIC X » TREVD - 7o T 7o/l
TR E 3. ]UREHEEL LIy AL —VH
DESHAILEEMTL TV, HEROFIE

F BE & RERE AR & & 05 B IRAF
HAbZ . FMBERICE > ThHtoFI AR %
BEH T\, A

PR E O P ERTERORAR I . BRELT308E, S
SABHOEPHTH v . BAEOI LB EEE O E
D 5 AT NRIBOREN S - fo, R
OHEEAEIT. BEMKBZEDL H 303240t 55390
t U FDEETH >, IS DREEHRBIZ. —
REE ORBRIECEERNP O A THZ IKREL
ER AT A

FEANE & EERMN %2 2 1R o, FRIOH
FEEFRIC 3. BEROKENH 0 MEERRE
HTROPEVHBNAETH > 12, L L. KESH
f&h 711 A4 72 v @ 57 {8 B 14 2,0000F f AT &
735 T —REONCHRENEBEA TS E W
A S N, FRCHECR RERE (ki
5 ZFAH) 0L VWEE (No. 1) Tl FRD
FREHEHRIO 8 0 /DI T LB ST,
BRI EREICEL 2RI, BEIc L - TRE
MREOBY AL —VHES AT LEEET-
TWVAHIE (T, 8 oRETEL -1, K
HWRIRIC X 2Ebid. AEBAREREL TV 3
EBHPREN S OBEEER T DIcENT I ETRS
NicbDTH Y. BHIDOHBABTDOE LI KE
CEEL T, : '

x1 REHRE
R =B RE HBE +8 EB — A
EHNo. 1 2 3 4 5 1038
5 ) h A 2.0 2.0 2.5 3.4 2.7 2.8
Bk e R ha 56.8 45.0 30.4 50.3 50.6 52.6
5 b & & M| ” 0 0 7.6 5.6 45 0
5 b R E M v 22.3 18.0 6.8 19.5 34.1 0
5 b i o i ” 136 17.0 13.0 17.0 12.0 0
5 b ¥ B i 7 21.0 10.0 3.0 8.2 0 0
7l OE HE O® 7:} 68.1 60.0 85.5 98.2 69.0 108.5
5 b & E S ” 40.1 315 38.5 54.3 43.2 56.2
BREBREFERHK 7 57.1 46.7 66.7 75.5 55.9 79.6
£ E 3 B t 290.7 248.1 340.6 387.9 309.1 436.1
) —HREEAEREZEERD (1999FEF103FER) »oEHL -,



L EE TR 238 (2004)

K2 HBHAR L EERIN

o =B RE HE T8 BB —EEHIY

ERNo. 1 2 3 4 5
S R % 55 18 B 1 iS5 3,661 3,966 5,473 6,833 5,250 6,258
Rik1 AH2Y ” 1,831 1,983 2,189 2,010 1,944 2,235
BETBEY® 7 3,100 3,413 5,022 5,900 4,828 5,732
EREES® ” 501 164 391 750 342 526
BEF1EERY ” 77 108 130 109 112 102
FE10a -y 7 0.9 0.4 1.3 1.5 0.7 1.0
CRES1HIE kg 7,479 7,877 8,848 7,144 7,155 7,760 -
REFEAKEE |k /=& 1,808 2,031 2,130 1,828 1,685 3,138
Ak BEH % 18.8 24.0 20.1 17.2 11.8 32.1

g ” 19.3 27.0 21.4 20.4 13.1 35.6

TDNB®BE % 71.0 66.3 64.2 65.0 74.3 48.7
"5 O ¥ B 4.1 3.9 4.2 3.9 4.2 2.5
BABRE | FEiE ha 1.0 1.0 0.5 0.7 0.9 0.7
Ml E B & hA 26.7 26.3 27.6 25.5 28.4 27.4
S B MR ” 12.7 13.5 13.6 13.1 12.4 13.6
Yy OE X E 35 2.8 2.5 3.2 33 2.7
RESEHE 9% 22.5 19.0 26.0 18.4 18.5 27.0

E) SEEBNRISREER 1k 2700 OFFEERERT

\ 7

OEREEA 1B 0 OFRIRLR G, EiRGEs Y
IC& > TREMOBENKRE L >, HEPOH
WHAENDOHAFREEED T ENo. 3 DR
HEFICEABEERL T, BEE 1N Y
DEEFER SR, SEE T AZE D (ER 2
t IEEDRERTH > 7, Fho. FESIRRI LK
W E < EBEESSHERE CEAAEFIA X
NTWi, ZORER, HEAIZ20% LT o= »
ZL, ELNORBREBEDRSBY CTHVRELS
m oty ThoE—MREG OHEE kT hid &
DT H %,

RRAHRE 1 BEYS 72 » O FDRI RIS RS 3. EHE
ik BREE T% B T80 - fo, EREIHIS
ORRE T, FEEREEEEZ CHBEL TS
RRAHAE 1 A 72 © OTEREM S < SERRE O/
7 v ZAMBEV, —REHTId—E D KRR &
RLTWVB 08, BAHRE 1 8EY 1 OEREsD DI
VW, ZDHBEEFEEHESENE K EAFEAND
REEZDTVWE I ENHSHLTH - 72,

BIERAE L. EHEERBIC ORI EN A LN S
. BRICEENOREE (No.3) TIHEESRK
FTME WD P PEIHRNE  EHEREDE <
Hoti, L L. TH3BBEERICE > LD
BIREIT> TV B LD THIAZDEIKTLDH D
HREOKNEXTX AL FEIKOHSRICL TW
720

Pk X5 i FIA I & 2 5 BREEER.
SEHMAEZ L 2 FRs T HIFIHIC X - TZF DF]

AR AEDTVEEWVWHIILFEL -ABENED S
Nize £ FERNE»SBRITTHIE, 512
P VRBETHOEENBOHMANLTITEL > Tid+
DRI AIBES T LR I N, FEREIRI
. AR EOARBEPREIRBITEBY. B
BEEVER DR LIC & - TEEFAE SR L &
HAAEFEICRHAIN TV S I EMNTED S N1,

2) AMFIAAR L BREMERE

(1) FERHEESTE BREARAERE
FHofEBRS . BREBEEOABIC
X o THESh, MERIHEEICEEL S S BR
Cdh b FRHESONER. Btk & BAN
B XA L TR 3 ITRL o, FHOFEEHESE
. BEL 188N 0 Th 5, HHBIEERE
. R ES R AL —VAETEE L BS
HKRTHY, BELETHRG IO TV, M
il B E O FEM BREEHE S 3. Bk T
BB E T - AL —v, SEHIES 52 &
I-vHAL—VOHRAKBETH - 1,
Bt o FHES G5 EE. DML TD
N. CP & ITEEMDIEENKE WA, Hitl
BRERERIEESOBSENS VI ENED
St ARG, BLA R & HRER o
E— XUV OHAELELEEZN ST, LD
L. BEE I EREE A N — 2 I fAEHE 5K %
EHAILTTE L. BAEHIREEN DI v
VINVTH T,




JEE BRI & B AREE & INES

DI EofRERESHEN R T, BAGER
DENBSEIEZBRETOB DL > 1, BEHD
FRELZDNFv 2 (TDNCP) F. B
LAEDRETHRBIETH - 12, FARERE
2. DMTIEH0O%LL EoREHNHZ S TDNIE
5% ETH D, —RBREEDPS A TEHI
DEVEBMRENT,

BAEHEIRIE O BEA L 15 2 EERR L EEE
IR AR 7o fAEEEREORE E. &
itk > TEBERL->-TWAEREL L o1, £
Tin 775 2% AL — Y i3thkad 5 EKMT &
BRBENE I o7, WED10a Ko p EHINE
3. BEHBTUER AR E 133,700k LIETH . M
HRIEL AR TI134,200kg DL EO W12 0 HINE
DEESH -7z,

£3 WRHGEEN EEF1HICY)

FE5HAREG. ERETCELBLINTER
INTVLROREBL IEHTH - 1, FERL
SRR ERE D 4 Eh S HA 8 EC HERTN PR A5
BAShTW, 10a B 0B AEI2,700
kg INTH D BEHEDISWEITH - 1z, TET
2. 2L T 5 ESAFRMERBID A I BER
AENBr =262 AN 50, KFEERE
TREYICFERAIh TV, BRIEROARES
EBAEETHES EWHIBIHBERI D
BENMERSh TV, 72, 2RE Tl EE

EHERICR ANVEER B Bbh TV ES

B TH - o —HRINICIE. BE/LERITE D &
DHEINTOWARENELLALNBEDNE
YT H B,

i B RE

HzE i BEE

EZENo. . 1 2

3 4 5
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FEHHBEEDM kg /BB 5,567 5,183 4,738 4,890 5,353
TDN ” 3,685 3,289 3,636 3,168 3,574
CP v 750.0 596.0 671.0 806.0 783.0
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I XRSIE 2%EHR

v 288

FHHBEEDM kg /B8 1,780 2,054 2,470 2,196 1,470
TDN ” 1,450 1,693 1,980 1,918 1,246

CP - ” 317 . 363 409 298 262
HEEREDM kg /3B 7,347 7,237 7,208 7,086 6,823
TDN ” 5,035 4,982 5,516 5,086 4,820

CP o 1,067 959 1,080 1,104 1,045
FEHREREDM % 107.8 -104.5 96.8 109 105
TDN ” 101.2 96.8 97.4 105.8 100.3

CP 7 130.5 138.9 112.4 135.1 117.1

BH#¥ £DM % 75.6 71.6 65.8 71.4 77.6
TDN / 71.0 66.3 64.2 65.0 74.3

CP ’ 72.1 63.9 53.7 66.8 74.3

BAFEEI SR kg 5.16 4.65 4.47 3.72 5.74
BHREAHEILS o 2,948 2,586 2,661 1,150 3,286
TDN/CP 4.72 5.19 5.11 4.61 4.61
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R4 ERABREELIEEEE
M 4 B R=E HzE i EE
ZZNo. 1 2 3 4 5
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% m M ” 4.3 13.2 12.3 0 23.2
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¥ = t 95.0 63.0 18.0 62.2 0
wm 5%  EkS ” 0 0 0 0 0
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AR a—vyqL—v ” 0 0 77,569 38,951 43,553
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EZNo. 1 2 3 4 5
[ ® & 702 2,340 6,181 1,811 1,892 3,575
BF - B E 0 0 592 1,107 493 506
% & = 1,147 1,453 1,672 1,938 879 1,499
b % - 300 427 1,366 396 443 587
B E B 1,526 1,031 3,401 3,080 933 2,771
BEH B £ 1,039 0 1,020 374 1,126 1,405
& i & 1,414 244 6,183 390 2,107 1,762
B OM OB B 283 730 1,205 296 677 997
] i # 219 1,212 2,792 14 1,582 623
& : 5 6,630 7,437 24,412 9,406 10,132 13,725
TDN1@$M 16.8 19.9 36.0 25.4 29.1 34.2

PEo X5 CEB~_aEREE L. BRtEERE
HHOEBENTTDNEE 2 X FDEMTH
LZEVWHEEBIREN T, Chid. BRER L
FIRFICREBAEFE (TDN) BEWVI & DHEED
ERENIDDTH B, T Ticid. BHRERE
ROFEHES L VW HBEAL S RREEICHLEL £
EAfESF Ictd 2BHBOS S b R HE
LTW3bDEEZI N,

EFEEIRL

HEHAEEERIC . BRI EERRTPNEN
REIRBEN D, R TICRL o EEBFBK
. BREMOLESCHES ORI T 270D
REELE 1AM 72 b TR L 72, 48 (20008 1
FEROEEREFIZ. 400~600THREE OB EH
£, . WVThoBEICBVTHBRER
FEREDZ VW E VS FEBRED O,

S HBREE TR, BEILAPRETH D RN
PFEHD IV I DEKEFRME < 750 fLH
E&b)§<m5b’% 7:))%7714‘0 Lo)#%\ Eﬁ)u
HE S ABRENEZ L EEVS T EERLT
Wiz, ZOZ EiIFE ST, HHAF ORMENE
- REENSEE TS ORI & R
L DEF) DETEN - TEN; HEPIEE
DEEIZ. FHERDL P PE VBB B
IR dL BBVIETAF R (ThIZASEETR

) 1 - THEAGORGENER (F73bbE
Eﬁ(/@d( c}:éﬂﬁjubld\t&‘l\) ﬁj’)ﬂfb‘% <
EAEARL TV, TTiTlid. —BEHE DR

AR DI, bbnf%b\ﬁ&¢®%M§§@
BRGEAE AR L H EFIAERMBIAE ERE
Nntze

HEEHORTIE. XRKBHATH 2HEEN
PRV EHINS OEEBREEOIEL £

(3)

RETh » foo BREES 1 BN VBAREE
EhRDERELTB, BVEE TRT2T
M. FATH163THICE - T—RREM & D
BTHDRBYDEREICKE -, THD DR,
R lke B OVOHEFEIZXMIDPIBVEMT
Hotee TS —REFE T NI & b IR
ThHb,
uiwxo_\m5%4ﬁﬁmiﬁﬁﬁié
RENCER I N TB D, BRI & S LARE &
BICEMEENITONTVS T EXHRSN
126

INEE M & REM
HEHAEEER . EABTICKEEELT
FNERELELALTV R, FEEETR, +
DUEATEEPEE OLEVREICII AR TH
5, COMERD D, B HEEREE oG
DSVWTHRETL 72, BREOEISTEETTL. B
B4 1M OEFEER ITRL 1o
BN, FEEOENENTREICK
BREBHA LN, LHL. SEEOREEHI
BREMTEI REREXRE L, RES 1Y
12 0 270~316T- M D E/KEEFRE SR S N1z,
R, 2FIcE C40% 2 BA R EN 4
HHED O NIz, TOBRRIF. PESICKL TE
FEEBANDIE VD TH 5,
RIS ICX T 2SO BRAEIGICE - T
bR SN, TR BEINE Y IAE A LRI
WVULITTHD, BHITRTOBLTFEVS &b
DTERBEESH -7,

B O SEERARER. NAOEKRLY
bAEBEHEZEBRTX2EELSIRTHD, BE
DEEWENF N EBFD S T,




JHR - BUSCRIF I & B AREE & INAR

R7 HILEBAREEERM REF1|HICY)

(HA7 - 1D
i B RE B T8 EB —RREEHD
2% No. 1 2 3 4 5
B # 93,912 106,236 192,755 87,117 118,669 126,961
R B A 108,348 153,090 139,661 110,004 71,839 206,593
&t 202,260 259,326 332,416 197,121 190,508 333,554
S E A 0 3,175 2,260 368 6,857 11,933
r® & 102,444 142,917 171,600 145,634 147,694 132,428
£t 102,444 146,092 173,860 146,002 154,551 144,361
L E & & B 4,443 4,625 7,302 11,921 7,341 8,403
i fit & 13,681 15,685 8,559 15,785 11,915 14,070
X E % BB 17,925 14,512 27,202 9,096 8,546 14,001
4 # #® 3,080 730 6,619 7,758 312 5,768
7 4 49,032 50,692 50,528 48,928 34,837 51,068
RIBENE  BYER 27,232 23,143 45,714 27,716 20,347 20,690
O 9,850 1,079 0 976 10,741 9,280
Bt 86,114 74,914 96,242 77,620 65,925 81,038
E 8 &8 £ 7,493 0 19,502 23,114 9,349 23,515
& e # 5,590 6,622 23,070 7,781 14,377 14,399
EHHE M 10,814 8,704 17,703 30,542 10,352 24,511
AHRARKER 18,664 30,082 45,270 26,255 43,571 20,428
BEEWLSE R 4,714 13,602 -15,213 6,590 -156 21,513
SHERAE 477,192 574,894 742,532 559,583 516,591 705,561
HEERTMmE 159,998 164,638 257,722 128,319 102,491 135,717
HYREFREE 55,362 79,683 109,610 56,169 54,167 86,076
MXBERFTME 126,446 158,627 209,200 165,037 101,620 141,720
ERFHR®ESE 64,131 62,533 132,468 42,836 43,580 24,304
MEFFEEHE 20,533 12,698 14,186 10,453 21,502 14,013
ESEEEREM 370,718 426,091 534,790 413,407 398,213 575,165
X FM B 5,710 19,302 25,839 28,509 4,259 22,321
MEEARME 376,428 445,393 560,629 441,916 402,472 597,486
- ERE 67,405 43,423 108,497 58,073 49,499 70,176
Y =] i 443,833 488,816 669,126 499,989 451,971 . 667,662
HEL1 kg EERIE 49.6 54.1 60.4 57.9 55.7 74.1
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x8 HERBENSHEE BESH1HHY)
_ ‘ (H. %)
ik EH RE HEE T ES —RREEHIL
EZRNo 1 2 3 4 5 1038
_ B 2L & XA 573816 570,989 653,509 537,707 553,495 581,376
B B R 4 B % 64,131 62,533 132,468 42,836 43,580 23,185
2 O & 4 R E 20,533 12,698 14,186 10,453 21,502 12,931
I B & B RS 0 0 0 0 0 2,201
i 0t . 47,772 51,307 76,280 33,728 24,724 45,307
' 5t 706,252 697,527 876,443 624,724 643,301 665,000
LHBEEBR 47719 574,894 742,532 559,583 516,590 705,561
£ fE s REM 159,998 164,638 257,722 128,319 102,491 135,717
% LERBRESES 55,362 79,683 109,610 56,169 54,167 86,076
B BEXETRSTM 126446 158,527 209,200 165,037 101,620 141,720
E5 & EBHA 455382 501,322 681,444 466,696 463,294 613,482
= EF # F 3 250,870 196,205 194,999 158,028 180,007 51,518
o OWo® O’ % 35,235 19,032 46,674 20,769 15,114 30,561
= X F # £ 26,568 21,362 44,770 28,145 28,628 31,799
& X O R OB 5,710 19,302 25,839 28,509 4,259 22,321
%é 0t 5,603 3,029 17,053 9,158 5,757 7,816
Bt 73,116 62,725 134,336 86,581 53,758 92,497
EEEIR 177,754 133,480 60,663 71,447 126,249 . A 40,979
EEERNYE 11,571 18,686 25,897 34,204 4,444 28,605
RS 189,325 152,166 86,560 105,651 130,693 A 12,374
IR 189,325 152,166 86,560 105,651 130,693 A 12,374
i B 308,014 315,842 271,363 269,238 288,679 150,156
i 5 % 43.6 453 31.0 43.1 44.9 22.6
IR LR E R 67.6 82.4 84.7 89.6 80.3 106.1
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EREEHSLCMENEHOBANZE D
DPEBENYAHEEROBERECRETHE

AIE B - H&H# T

Effects of Application of Organic Fertilizer and Microbe Complex on Early Growth and
Regrowth after Cutting Management in Turf Grasses

Yoshiyuki MAEDA and Masako OKABE

Summary

After standardizing the inorganic nitrogen
contents in the soil, effects of application of
organic fertilizer and commercial microbe
complex on the early growth and the regrowth
after cutting management in Kentucky
bluegrass, tall fescue and bentgrass were
investigated. Five treatments were established as
follow: Chemical fertilizer(CF), CF+organic
fertilizer(CF+0O), CF + microbe complex(CF +
M) and CF + O + microbe complex(CF+ QO+ M).

1. While mineralization rates of the nitrogen in
the soil were the lowest in CF+0O treatment, the
rates increased by the addition of microbe
complex.

2. After standardizing the inorganic nitrogen
contents in the soil, the yield and chemical
components of the grasses at early growth stage
were similar among the treatments.

3. After cutting management at 3cm plant
length, total m'trogen contents, TTC activities,
chlorophyll contents, and glucose and fructose
contents in the grasses were the highest in CEF+0O
+M treatment, followed by CF+0O, CF+M and
CF treatments.

4. Those results indicated the application
effects of organic fertilizer and microbe complex

on the management in turf grass.

F—U—F N 0AAEE, TE, BEMEM. £
FRoOEEL, BEREER.

Key words : Cutting management, Microbe

complex, Nitrogen mineralization,

Organic fertilizer, Turf grass.
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New Rapid Seedling Tests for Freezing Tolerance and Resistance to 7yphula ishikariensis
Imai in Meadow Fescue (Festuca pratensis Huds.)

Tomovyuki TAKAI, Yasuharu SANADA and Toshihiko YAMADA

AIKREZEZHNABAULILAR D7z 27D ERME
BLUEBERBINNEXRFENERE &

aH BHer - EH

Summary

New rapid seedling tests for freezing tolerance
and resistance to 7yphula ishikariensis Imai
have been developed using a controlled
environment facility for all procedures. Seeds are
germinated at 20/30°C with a photoperiod of 12h
for 7 days. Seedlings are grown at 15/20°C with a
photoperiod of 15h for 14 days. Hardening is then
carried out at 2°C with a photoperiod of 10h for
14 days. Freezing treatment is conducted using a
programmed freezer. Plants are placed in the

greenhouse and surviving plants are evaluated

after four weeks. For the test of resistance to
Typhula ishikariensis , seedlings are inoculated
with the pathogen, and incubated at 3°C for 8, 10,
and 12weeks. The plants are then transferred to a
chamber at 12°C with an continuous light. Plant
survival is evaluated after two weeks. The results
of the new seedling test correlated significantly (r
=0.92, P<0.01) with those of the conventional
freezing test using crown tissues under natural
hardening conditions. The results of the new
seedling test also correlated significantly (r=
0.83, p<0.05) with those of the conventional test
of resistance to 7. ishikariensis involving the
inoculation of pathogens and incubation under

Ishikariensis

RiG < il 8E

natural snow cover. The new seedling tests for
freezing tolerance and resistance to 7°
enable the evaluation of 16
cultivars/strains at once, in 63 days and 133
days, respectively. These techniques are
promising as a routine work for evaluating the

winter hardiness of meadow fescue.

Key words : Freezing tolerance, Meadow fescue,
Phytotron, Resistance to snow
mold, Typhula ishikariensis .
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Introduction

The National Agricultural Research Center for
the Hokkaido Region (NARCH) is responsible for
breeding cool-season grasses such as
orchardgrass (Dactylis glomerata L.) and
meadow fescue (Festuca pratensis Huds .. Our
main breeding objecfive is the improvement of
winter hardiness to the level of timothy. We
usually evaluate tolerance and resistance using
germplasm and plant strains grown in the field

under natural hardening® only once a year.

National Agricultural Research Center for Hokkaido Region,1 Hitsujigaoka, Toyohira-ku, Sapporo, 062-

8555, Japan
BB v &7 —

(062-8565 L EALIRT X » I 1 i)

* Present address | Nagano Animal Industry Experiment Station, Shiojiri, Nagano 399-0711 Japan
* B REEZERERE (399-0711 EHFERERTH D
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Araxr 1) and Daido et a/ . 2 have developed simple
methods for enhancing freezing tolerance and
resistance to snow mold in the greenhouse.
However, this method could not be practiced year-
round because of the lack of the constant
environment as temperature and photoperiod
provided by a greenhouse. The present paper
describes new rapid seedling tests for freezing
tolerance and resistance to 7yphula ishikariensis
of meadow fescue using a controlled

environmental facility during all procedures.

Materials and Methods
Plant materials

Plastic boxes (30X 30X 3.5 cm) having 49 wells
were used for the establishment and treatment of
plant materials. We allotted three wells to a
strain. Dozens of seeds were sown in wells filled
with commercial nursery soil.

Seeds were germindted at 20/30 °C with a
photoperiod of 12h and light intensity of 3,0001x.
After 7 days, the seedlings were grown at 15/20
°C with a photoperiod of 15h and light intensity
of 20,000lx. for 14 days. Hardening treatment
was then carried out at 2°Cwith a photoperiod of
10h and light intensity of 10,0001x. for 14 days.

Freezing tolerance

Eight cultivars of meadow fescue were used in
the present study (Table 1). In the new seedling
test, the bases of hardened seedlings were cut at
2.5em above ground level and placed in a

programmed freezer (Tabai Co. LU-112). After ice
nucleation at —3°C for 8hours, the temperature
was reduced by 1°C per hour and maintained for
three hours at the designed temperature (—10, —
11, —12, —13 and —14°C). Samples were kept in a
freezer at 2°C overnight. After regrowth of the
samples for four weeks in the greenhouse, the
number of surviving plants with new shoots was
counted.

The conventional freezing test was carried out
according to almost the same procedures as
described by Morivama et a/ . 3. Seeds were sown
(50X 35X8 cm) filled with
commercial nursery soil on 2 September 1999 in a

in plastic boxes

greenhouse, and placed outdoor for hardening on
20 September. One hundred crown tissues of 3cm
length of each cultivar were randomly allocated
to 5 freezing treatments [—18, —20, —22 —24
and 26°C (except former USSR cultivars); —20, —
22 —24, 26 and —28°C] on 6-8 December. Samples
were placed in a programmed freezer. After ice
nucleation at —3°C for 8 hours, the temperature
was reduced by 1°C per hour. Samples were
removed at the designed temperatures and kept
in a freezer at 2°C overnight. After regrowth of
the samples for three weeks in the greenhouse,
the number of surviving plants with new shoots
was counted.

Each experiment was carried out with two
replications. Freezing tolerance was expressed as
LTs0 (the median lethal temperature that kills
50% of plants).

Table 1. Plant materials used for freezing tolerance and resistance to Typhula ishikariensis

Resistance to

No. " ‘Accessions Origin Freezing tolerance Tyohula ishikariensis
1 Barpresto Netherlands O O
2 First Japan O O
3 Harusakae Japan @) O
4 Hokkai 9 Japan O
b Hokkai 13 Japan O
6 Karelskaya former USSR O
7 Merifest Belgium O
8 Raduga former USSR O
9 Severodvinskaya former USSR O
10 Tomosakae Japan O @)

Q: tested. blank: not tested.
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Resistance to Typhula ishikariensis

Six cultivars/strains of meadow fescue were
used in the present study (Table 1). In the new
seedling test for resistance to 7. ishikariensis,
the bases of hardened seedling plants were cut
into 2.5cm lengths and inoculated with the 100mé
pathogens in each boxes. The boxes were covered
with cut leaves and wet cotton, wrapped in black
vinyl bags, and incubated at 3°C. Inoculum of 7'
ishikariensis , biotype B was cultured at 8°C for
about one month in a medium of oat seeds —
distilled water (3:4, v/v) and stocked in —20°C. At
8, 10, and 12 weeks after inoculation, the plants
were transferred to a chamber at 12 ‘Cwith
continuous light. The plants' survival rate was
evaluated after two weeks. Snow mold resistance
was evaluated by means of the plants' survival
rate.

The conventional test for resistance to 7yphuia
Ishikariensis was carried out according to
almost the same procedures as those described by
Nakavama and ABe®. Seeds were sown (1 seed
per 9cni) in plastic boxes filled with commercial
soil on 31 August 1999 in the
greenhouse, and placed outdoors for hardening

nursery

on 21 September. The naturally hardened plants
were inoculated on 24 December. 7. ishikariensis
(biotype B) was cultured at 8 °C for about one
month in a medium of wheat bran — vermiculite
— distilled water (10:10:9, v/v/v). The inoculum
was spread onto the soil surface at the ratio of
0.06 g /cnt. The plants were then covered with a
snow layer of approximately 50 cm snow. At 67,
81, and 102 days after inoculation, the plants
were transferred to a greenhouse. Snow mold
resistance was evaluated ‘by means of regrowth
vigor scored on a scale from 1-5 with 1 being
poorest and 5 being best at four weeks after
transfer.

KEach experiment was carried out with two
replications.

Results
Figure 1 shows the freezing tolerance of 8
cultivars/strains in meadow fescue as expressed
by LTs0 by the two freezing tests. The LT50 in the

new seedling test ranged from —9.6 (Tomosake)
to —13.5°C (Karelskaya), and the difference
between them was 3.9°C. The LTso in the
conventional freezing test ranged from —19.9
(First) to —29.2°C (Karelskaya), and the
difference between them was 9.3°C. The LTso
Value in the new seedling test was higher than in
the conventional test. The range of LTs0 in the
new seedling test was narrower than that of the
conventional test. A high correlation was
observed (r=0.92, p<0.01) between the two tests
in regard to LTso.

2 shows the
ishikariensis of 6 cultivars/strains in meadow

Figure resistance to 7.
fescue by the two snow mold resistance tests. The
plant survival rate in the new seedling test
ranged from 17 (First) to 89 (Hokkai 13), with a
difference between them of 72 points. Regrowth
in the conventional test ranged from 3.0 (First) to
4.7 (Hokkai 13), with a difference of 1.7. A high
(r=0.83, p<0.05)
between the two tests in regard to snow mold

correlation was observed

resistance.

LTs, by conventional test (°C)

LTs, by new test (°C)

Fig. 1. Comparsion of freezing tolerance
measured by new seedling test and
conventional test. The numeral by
each circle indicates cultivar in Table 1.
LTsq: the lethal dose temperature
that kills 50% of plants.
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Snow mold resistance by
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Fig. 2. Comparsion of resistance to
Typhula ishikariensis measured by

new seedling test and conventional test.

The numeral by each circle indicates
cultivar in Table 1. - - S :

v Discussion

The results of the present new seedling test
coincided with those of conventional tests of
freezing tolerance and resistance to 7
Ishikariensis . The new test has the advantage
year-round evaluation in the short term and does
not require the use of plant crowns. However, the
disadvantages of the new test include a narrower
LTs0 range, and a higher LT50 temperature than
does the conventional test. Higher LT50 seems to
indicated a shorter growth term and higher
temperature in the hardening period. MoRrIYAMA
et al. ¥ reported that freezing tolerance was
increased by lower temperature with a short
photoperiod under natural conditions, and most
. species reached maximum freezing tolerance in
December (before snow cover). They also reported
that lower temperatures of less than 0°C
increased freezing tolerance in winter-hardy
species, while it did not in non-hardy species. In
general, the shortening of the plant growth
period before tests for winter hardiness was to
decrease freezing tolerance as well as snow mold
resistance 14,

Though the new seedling test did not estimate

actual freezing tolerance in December under
conditions, the LTs0 in this test
correlated closely with the one in the

conventional test. The new seedling test is

natural

promising as a routine technique for evaluating
the freezing tolerance of germplasms of meadow
fescue because of the short experiment term (63
days) and 1t ability to deal with many samples (16
cultivars/strains at a once) using a simple
procedure (crowns do not need to be taken from
plants).

In the conventional test for resistance to 7'
ishikariensis (seeds were sown on late August or
early September and plants were exposed to
natural hardening), orchardgrass showing
higher resistance to snow mold was evaluated in
terms of regrowth vigor after incubation because
most- of the plants survived this method®. The
new seedling test adopted the plants' survival
rate, tending to a more severe condition. Two
factors appeared significant in such situation.
One was the short period of plant growth before
inoculation (as described above), and the other
incubation temperature after

It has been reported that the
incubation of plants

was high
inoculation.
inoculated with
Microdochium nivalis at an optimum growth
temperature of 15°C could reduce the incubation
period 4.

The average survival rate of plants in the new
test ranged from 41% at 12 weeks to 77% at 8
weeks. The duration of incubation necessary for
a 50% lethal effect was about 10 weeks in the
present experiment conditions. Nakajiva 4 used
LIso as the quantitative determination of the
degree of resistance (the number of incubation
days when 50% of the plants are killed). Further
examination 1s necessary to determine the
incubation period (ejection frequency and
interval) and temperature in order to evaluate
resistance to 7' ishikariensis expressed as LIso.

In conclusion, the results of present seedling
tests coincided closely with those of the
conventional tests. The new technique is
promising as a routine work for evaluating

freezing tolerance and resistance to 7T
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WRREUER

EENE LTS DI RBEOBVEREL, B &
NHETFEEY . WRIKES RREED e SFE &K
B TERTDII L E2Tok, BT, LiBEOHEMARD
HEEEL L% - EEOWSORBEEEREL Loh VK&K
HIDZ L TREOWEDRP L -7z,

2 BEHRR

H | H1l H14
OEELE 234t — 362t (155%3)
@1FEMLB (L) 5,948ke—8, 445ke (2, 495ke %)
@I A 22, 184 F 33, 537F M (151%3%)
@FF 5, 360FH—11, 083 (207%3%)
G iER 24. 2% — 33.0% (8. 8%34)
® 1 kg4azb 71. 7TM— 62,08 (9. THIET)
@Ak 26% — 23%(3%IET)
OZINL & 3- A W Oy o
£3 BBOBHR

O FR 38. 8%

QBHEEMNL DEIERE 4. 05ke/B (H14/6F7E),
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Comparison with methods for developing galega
(Galega orientalis1.) grassland
Yoh HORIKAWA, Takashi IKETAKI,
Takashi TSUKAMOTO and Kei IWABUCHI

# =

HUHEFIATOARKEL LTZRA =T 05
WA, B, R T2 &L 184 sk hiz,
HUHIHTECTEBET A DOXBEESBD TEL ., X
FRELEND Y, TBEOHBAREEICL > THE
IO EEEL TN D,

L LAaRRE, HLHid 1 EEONEEETNRBR
DMOBBEBOME L OFRAICLDOT, BEHIERSE
KBITAZTVAOEENHERCBIT2REERELE
Z6N%, TITCEME T, EMEREOENICLD
HUTDEZFBZOWTHRETLT,

MHEHBLUAEE

WBEEZ 41—V RV E—BHICBWT, %
U= HUHORBEMEBITHELE (1.8ha) LRE
KI5 R A BEEQ.8ha)lz & v AL L7z, BITIEREE T
X, HI6 45 A 15 BIZEH - B - BEE21To, B
HFMIMFE BIBEE CRE, % 28 WA248, 548
12 B) fToTe%. 1y ABMELAHKEBEL X 6 A 17
AT v F7 v 78#F (500m 1 10a) - & - $H/E
BiTolc, BERIT, FEL— (¥V ¥ v ) 1.5kg/
10a, LA (ZFE&L 184) 2.0kg 10a THH Tz,

BEEICIEISEHIC ImxIm O RS5— 2 FRFN6
BREL. 6 A2b 10 AOE TCHEBEFREL. YL HD
EEE  EXRBIVFEI—LME (b, Yu¥) O
BEXEZR&EL, BEBMY 23k 1 &V iZe=tb >
DB 7 Ocm 2 LZEHICITV., BITKT
7 H 148, REFLERCIE8A 12 ThH-, 2
FXDEFERX ES 10 A 21 BIZATV, BERERICHSES
#lE L7z,

*  BIAEERE (080-8555 Hr ATIHE MHET)

Obihiro University of Agr.& Vet.Medicine, Obihiro,
Hokkaido ,080-8555 ,Japan v

¥k R L OBESNITEET (099-1421 ¥ BEIIF
FEIE 184)

Hokuren Technical Research Institute,, Komasato
184, Kunneppu, Tokoro-gun,099-1421, Hokkaido, Japan

HRBLUER

ERABOMBAERDR., BT CRMEEEERFERICE
ST, BREALER CREERI DR oT, 1 FA
DBILFEX T PR S s, BITFRTCRZO%
b I MES LRERX Y OB RITE o, —F., BRE
R X CIIRERN Y ORBAS IR O DAL, MEE
OEFEPIMALN, HUALIERCEF L,

LA OEEEE, BRSNS 20 @k
/m2 EIEFEIZ DAL BT 2 B,/ mE DAL
mole, —FH, REAMEBR CRIO# 5 9 0 EE, m2
Em<. RV EL 6 O, m2 &ML T\,

WAEEGEEMETAHD L, BITECIZ 1, 2HFHEL
BACHEE NEMANCE L (8 7%, 8 4%)., HLHidk
B D o T, —F, REFINEE TIIEH 8 THEN
47%, 32%., HvHE4%, 11%ThHo7s,

T DX D IEITIE R & BREAILE FRFBEEOM T,

EHEADORTICHARLRENE L2 L. ZERRED

BARERRECEE LTV EHEEINS, Thbb,
{EITHE T L5 A 13 ALIE6 ATFHETH 1 4 A
RDOBEARIZDTA 10.5m 1 LAk TH L AR
FE-RIREFRBNIN, BRI ZOBICEHEFEEL
BELEEDEOBROHMEOCEAFTNELMH I N LD
tEZOND, —F, REFQEBXTIZI 6 A 17 HIFE
L7283 HIZ 34m | OB H =728 BREF| IR &
BEFHEOXA IV T PHEDORFICHROITER L
TEREABEBROBERIIRRINTZbDLEEZLND,
PEOFERM»S, BREALER A HBEEITMEENER
ENRKREL, 1 EFEOH VHBEGEKERERT D LTHEE
WHEBREHERETH S Z BTN,

AR <t SRR BEE RO

B Rk BREFILE RITHEEX
B AEE
HUBEER (07 60/ni 2/m
AUAEL 0] 37an 1 0an
fiLhanERs 18 4% 1%
B 11% 0%
HeERlE (B 47% 87%
V%) 32% 84%
(mm) (C}
200 28
” ;i FRKE
'™ TERERHE  REFMEEREES 4 -az [ ¥
10 (5{15) (.s/n) - X
120 3 ':{‘\‘ ".—/ \_’.\ 8 .
5 2 A N
g 100 H ' Fe » ‘;&
SN N o
S
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Reseeding of Galega(Galega orientalis Lam.) to Timothy
(Phleum pratense L.) Sward
- Effects of Harrowings and N Application
on Establishment -
Shun TaxaHAsHI, Takanori YAGI and Satoru SUZUKI

&

I]Illl

HUH (L Gale) HEELD~ ARBETH S,
AERET 1 BENREOBEDZERONTHY, FE—
EMELZVAETHEEZELTCWSD, FE—DR
ERECHRARELORBEREL L CEREIRLTWS,
AEBEEMEHREL T TR, v ABROEXLEFE
—REMITBEBIC Lo CTEATENE, EBIZHAD
FRNEFENS, LLRRs, TV IgieEdEN
BETHBEZ LMD, BIEO X O ITEERE L OB
EHLEANBEGCEENERTEIVERTHD, 22
T, FEU—EHEMA~DOH L HOLEERN R BEEED TR
WWET 2712, BEROBEKORBLEER LTI N
WA BIERE D ERICRIETEEBIZOWTH LA ET
A7 a—r% HEBRE LT,

HHBLUHEX
HEREHIIER 2FEE OFEY— LLTTY) EH#iC.
6 AREIC 1 BEALINML, 7 A TOIZ 2 BE % B,
HRLU-, BRICHRLUA-EFEIT VY (B Gale)
ET7H7a— (LLF RC) (BERZEX) THBH,
BHEKORBUOUB L LT 4 A7 xu—A#tn—% Y
— O 2 NBERIT, T4 AT 0 —LET

£2¥R38 (2004)

(Fv#H:3g,/m, RC:08g,/m) &Li, £/ N
WEELTO+FNE N4g, /), @+ N+ TREK (+
N X034y 24858 #% 35 B IR (U 10cm)) . @ — N
X (NEWR) 277k, i, o—F ) —ro—40E
TIXEEH 20cm THLE, EE21To7z. ZDEHEE.
BTETY OHERELRXVO T, FERIT 600 B nf
T, ENOEELTO+NEK (N4 g,/ nl),
@— N K (N &R 287w 2EEOBBHRLE
X & HAAEENT T3bt (Rb A 160g /nf) &8AR LT,
B, HHEEIE) VEBQ /M) EHEAL. EEE{To
7o 7uy b A XJIE 25 mXEE5m, REHIZS
E L7, FREIX10A 9 BIZf T T,

BWRBLUEER

(1) FeAr7 ro—0E (K1) TiE, RC IZHNT
— N XAEEEE, HELLARICEWVEEZRL, #
EELhTWALHIT N EHERICT S L DOFEMEAN
RENT, ThiZH LT, ALHTBWTIE N A
HESLRBXOMBIZG L TEERREERE 2o
Tro Efo, HUHTHERX 2%, EXIX 15em BETHY |

RC DEBITHA_RTH R VIEVETH 7=,
(2) p—=FJ—ro—# (F£2) T RC TRV
THFEEEB LD N MAOHEIIH L TCEERRLGE

FERMoT, RC #EIT 100 % THEE TY 2 M2 TE
Hb L7, T742bb, RCIEINEAIZHADLT, B
fELiz, HUHTBWTIE N BRICL-THENEE
IEwLRY, ST%ERLE, £, BEX L 27 cméR
D, F4RZ O —RBEOREGITHAD LHE, B
b RIBITHIN LT, N '
PLEMS . HUHE RC ICHAEEE TY L 0B4IC5H
y FTARIT " — | X ABHEKRNAE CII+HREES
BRTHIZENHELVWEEDNE, o—F ) —rn—iZ
K AFEERNBL DIXEENFIRETHY ., TOE N M

HELTOBHEBEZAZEEL L, HEEIT 3004 . AR5 A0CHRERETD, 2, e—F J—rn—

B TIXBETE TY OB

§1§§ﬁmvﬁuwm —MBRIZETEBREDERE EbnomElsh

ALA RC %5, #=T. BE4

+NE  +N+TR.E —NK +NE  +N+TR.KX —NK T AT B 0T

BEEE (/) 27 a 35 a 54 a 50 a 51a 78b v

BB OB (%) 2a 2a 2a 10a 30 b 35p  ° S —EHRTH

B (cm) 15 a 14 a 13 a 32 a 33 a 31a SOMICEALZHDE

BETYDOHE (%) 100 a 99 a 96 a 99 a 94 a 98 a DITRPMLEEEX
Hnit67n07&wHiﬁ%EEmtBHéMEﬁF%EE@@%|swobéztiito b5,

® 2. %E'EE‘G)D—G!U—I\D—Mﬂ@l-h(f%ﬁﬁ&ﬁ@%%

HLAH RC

+ NKE - NE + NE - NK
BEaExE (/m) 264 a 284 a 250 a 319 a
BB EORE (%) 57 b 43 a 100 a 100 a
EX (cm) 27 a 18 a 39 a 34 a
BEETYD B E (%) 47 b 38 a 12 a 12 a
E)%ffgy;7&vHiﬁﬁﬁEWtﬁwéﬂﬂﬁtﬁﬁi@wﬁ&m@mﬁ

- ~ °

I EREMN R ¥ — (062-8555 FLIETHE X ¥ » 1 1 Fif)
National Agricultural Research Center for Hokkaido Region, Hitsujigaoka, Toyohira-ku, Sapporo, Hokkmdo

062-8555, Japan
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ARBIEEZ & B FEL —(Phleum pratense L.) -
a9 a—s\(Trifolium repense L.)BIBE DR
1. BEFOLTF

BESIARr - HERR - KR - EBEZ* - =FEB
- B - (IR - ] LER

Establishment of timothy (Phleum pratense 1..) sward mixed
sown with white clover (Trifolium repense L.)
by organic farming.
1. Growth in the established year.

Hiroki Funr - Akira YOosHIZAWA * Kouichi SATO *

Hiroyuki TAMAKI + You MIYAKE * Mamoru KUSAMA -
Teruo YAMADA -« Shigeharu FUCHIGAMI

#

i

FAE, MEMATRERBEORITONS® i,
LR PREA R G H UV E&EETHREDFERIED O
FRBECROHTBAE AE5ND,

ZZ T, FREESEHVEERBECIDFEY—
cvmso-NEEEREER L, BESICETEE
CIRBEDREET-1-DOTERERET 5,
eSS UHEE
D tRBRIZB 2 HHRR

LFERX ERX e U, 4EEOFRE IR O # R
K& (R, HREIIEEREEEDEREC
B AEEMTE (keg/100) 2 BEE LTED, U VB
BLUMEORENRB LI DAL ERKEREH L, &
REDHIE S LR AN ORHERIZ., FnFhdt/10as
£ UF300kg/10ak L7z, REARIZIREOILE CRE L
oo ERRHEIIFEY—FEREIXV Yy S 1y
O— ) NERIGRE Y RV FL) & LTz, BEIIE20034
6AIIHETS %, NEIZ8A6H LIA1TH TH » 7=,
2) BiEB

BAENIC BV T REEER I (130kg/10a) & N — 7 HEIE (3
m’/10a) 2 & 0 FHRER & B O A% 1\ T20034E5 A
THEMERZT - . EFRICHWESORIEXY
AV=—CHESLEILTH-. THFHIZRBA
HAEET- =
KRSLUER
D LR BRI BT 2 HHRR
ORFL LT

*JbigEr Ak R BSARY (099-1496 H = AR HFET)
Hokkaido Prefectural Kitami Agricultural Experiment
Station, Kunneppu, Hokkaido 099-1496, Japan

LXK BERKR Y RY V¥ — (092-0027 BERE
#%®T) Bihoro Agricultural Extention Center, Bihoro,
Hokkaido 092-0027, Japan

eI A BB BT S (092-0201 g AR AIET)
Tsubetsu Organic Dairy researching group, Tsubetu,
Hokkaido 092-0201, Japan

et AT BB EE S (092-0231 MERELINT) A
Tsubetsu , Tsubetsu, Hokkaido 092-0231, Japan

HFREHORAKXICBIT 2 RFEE, ABOVHET |

6H2TH TH - 7=, BEEITHHTAHISA) BT S FE
y—evuazu-NOBERPELIZ, KEHELMEo |
HFREESORAXPILERERXICEEWERZR L |
Too £y BAIUEHHIICE I 2HECHEDEABTREIIWVT
NLRKEHXTHIEARALN, THICH L TEE

X, ¥HEHX S LURME TR, LEEHX Y ARED
RIFCYHEBEHBED BN,
QRN L OHIRIZBITHEE

RN D % FEFEH%E6H B BA6H) 14T - o BRI D

B DR E, BHEX, MRS L CABEIZEN
T, LZEHNXCRBETHY., BBV EOEAE(2
BE)EOVWTLEBETH » e —HREHMEXDEZHI
i3, FBRA 0 BN LRI A < RBRATD
BOEETIIRIEIFABETCH - (), #mBA0E
DEAEN ST 2ENEOREMOEREREIT, KT
HREZEWT, FEV-PBLEEECREREEZR L
(1),
CHLHTDAE
BLATOFBREIVThOABR YL FEY—L Y
07 0—NDEFFTIORRBEL LE2 Ldiz, T-ELR
FEY—,
@&
SRR BV T, REBE, KEH, X8R, A
HOWTHOEREEREHWTL, BEEOHRERL
FEXOKHE L FEONEE BENE LN,
CIAEME TR, REBXIZ L - TR ke
BEFERINZVEANDHD, ERERITEETDH

2 7,

yazu-—Ne LMERIZKENIZD - T,

LirLe

2) BBk

BEREORFHIRIF TH o7, L LR DE
Y AYHRERL, KEIEBRINIERECH -, B
5T OBE L AR &5 F Y IsREHO R 0 B E

Bbhbini,
1. HEL-EHOEELERE.

) HaEEE BAZ EABE B
(N-P205-K20, %)  (kg/10a) (5%  (F/10a)
{L2BE4 100 250 120 400 100 2,286
REpN 35 30 10 1143 406 2,934
G 70 10 10 57.1 203 3,252
RIEH 5.0 15 0.0 80.0 335 4,892
it ] 70 40 00 57.1 185 7,560
) BRABRIMEPIEEE100£T 8. BEAIELSYAPERRESELLL.
12
'QIO
ER
W 6
2
& 2
0

RBYITHY 13924

FES- yayn-n
2ig

D{LAERE = HRE 0 XZHE 0 RTHX = RHE
Bl BN OBEREQBE 0A17R) IS AELHEOHMNE.
IRFMOFHE. *FHRAESCRBUMHEESHY.
IR EMORERE.
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Variation of sugar composition among high and low WSC

cultivars in orchardgrass (Dactylis glomerata L.)

Yasuharu SANADA, Tomoyuki TAKAL
and Toshihiko YAMADA

##

il

F—F v — Fr7 A, WEELLBERER &I E
néﬁ BB FEY — R LR THE VI 2F
TREMETTAZ 05, REOHBRIKOLNT
wé BRI (WSC) 1%, HILRPETME LD
HEPImoNTBY, % Fy¥— FT5 20D WSC &8
A EEEEZ L VMENRRE BT, BHEEH
T A étof‘_nifbﬁﬁféﬁﬁ B WSC
BEORELHOLNII L, RBETIE, Zhb0#EE
BEOHRHEHEP TIN5 v EBOEELHELMILT
HH R TR & OBLEIC DWW TKRET L7,

MEE L UHE

F—F ¥ = NI/ AOERGE - RFERVEARE 97
A RAMGHE - BR300 8, hARE - R34 E, B
aRfl - SRFE 33 MO 3BEISTT, 20004FE 6 A 19 HiC
X 0.2X0.8m X108 f, 3 AL THESGICEML 72,
MY ELY 1L 2001 F & 2002 FICERML, 1FER6 I
FEBEOHFEIINOEY, 2 FEELH 40 HB X 12X
WEL > 720 HPLC SAZHAY >~ 7V id, 2002 4F 2 HE T

BMLBAERI7TA17H, AT H 23 H, BERI
7H29 HICEREIL7, AEZSE - AT L1249 500 ¢

TRELL 70°C48 el BEZ A (TR L, RV BT
i (NIRS) T WSC EE%{#llE L7, &HD WSC &&
DEfLE TRERZFN 6 §FE - RHKIZDOWT, HPLC 2
LR ARE L, A osg B LT 10ml 0F
BRI &) FIEARA T 90 FRIBEOME 1T o720 H 7 4
i& Shodex KS-803+KS-802, 7 T LB 50C, M E%Z
RETETERET, BB (XA K TR 0.8ml/min & L7z,

U TVARIER IR e COEER ML BRI L0

RN E L,

B RENIE L >~ & — (062-8555 ALIEMTEFXE
# £ 1) National Agricultural Research Center for Hokkaido
Region,Toyohira,Sapporo,062-8555,Japan
"HEFESERRYE (399-0711 REFEHERTATH R
10931-1) Nagano Prefectural Animal Husbandly Experimental
Station, Kataoka, Shiojiri, Nagano, 399-0711, Japan

BREsLUER

BEEBEORMER YR 1 IR L7, AETOTAMES
BHIE, BRAEREDT 45.2mg/gDW T o & b @<, HARER
24. Tmg/gDW '(fﬁ:i)‘o oo MRAE R, B S ENE L,
$512 Sucrose B ENED o 72, FEBIZEE Fructan &
EOMMOBELY %7)‘9 Too BEMBLLEE TR, BARI
Fructan DLEDEH o 7=, BaA B, Sucrose D LFEA
fDBEL Y B o 72, Fructose DL, WFNoOBE L
bEABETH o7 EHOBEEEDO LRV TM 2 d
- RO AR 2 IR L, HEBOLRIE,
B AEBEAS 22.5~77. 3mg/gDW TIL , HAHETIE 10.9~
39.5 mg/gDW T o7z, HEEDE N o ZBAED [~
AF 710 & [46F 14 5] T, $I2 Sucrose HEH
Ehotz, BIRICE ) WSCEEZEH S L, Sucrose &
BEVEML TN THA) }’%z_ b7z, EBLEF
FRVE R OTEREROSSIE & ORI R 3 IR L7z, HfE
RO, BIHBEEE L OMICEELEENS Y, A
[ FEHET %ﬁAE#mWﬁﬁ# 2o, BRI, 13
SHCHEII 25 L BT HERSENEWEEIGFED 5,
WHAE B L, Fructan SBME L R AEAINSH Y,
A2 L LITHBRE CHAIE L EHOEENE kA
TeHEEZLN, RERREELEHEESEIIAD
HEXRH Y, HELLVLAUBFE THLIENEEL S
F7-2 81280, Sucrose EDOAWAMHEES N2 L AT
HHEEZEZ LNz,

- Lt%‘

T
7t

— ]
A IR TN TOR
(ng/gDW) (%) (mg/gDW) (%) (nu/gDW) (%)
w5y Wt Pructan 3.3 9.2 1.0 1.0 2.8 6.1
{59y - Wt Pructan 1.9 13.7 1.6 6.5 3.2 7.0
it Fructan 8.1 22.9 2.6 10.5 5.9 13.1
Sucrose 6.5 18.3 5.3 21.5 10.9 24.1
Glucose 1.0 1.2 19 20.0 7.9 17.4
Fructose 16.9 17.6 1.8 179 20.5 15.1
xis WL RPN 27.3 77.1 22.1 89.5 39.3 86.9
it W PERRET 355 - 24.7 - 15.2 -

FERE

R RN

ﬁﬁ%’r mg/gDW)
8% Sucrose Glucose Fructose &5t
Fructan FIIEtERELR

BA Poltavskaya 5.5 7.1 6.2 34.7 53.4
BAe 4bEF505 17.1 9.9 4.7 21.6 53.4
B4 Fesper 6.5 5.3 2.4 8.2 22.4
BAE Justus 0.4 2.1 1.9 11.7 16.1
f4  BARH.DGL 051 5.4 8.5 7.7 17.9 39.5
o AN 0.9 4.7 7.6 21.1 34.3
F4 Bartyle 1.8 2.5 3.5 7.6 15.4
P kTR 3.6 25 . 1.7 3.1 10.9
Ml ~AXT1 13.9 216 9.3 28.6 73.3
ML LB 18.0  17.5 6.5 25.6 67.6
e Arly 1.4 4.3 4.2 13.8 23.7
B4 Grassland's Kara 2.8 5.2 3.8 10.6 22.5
FE3. A—Fv—FISAOBEE )

HiFElhY, B HERERE RE ]
&5 FEFructan  ~0.01-  -0.20 0.33 -0.13 0.11
K5 F&Fructan -0.11 -0.36" 048"  -0.07 0.22
& &t Fructan -0.07 -0.30 0.43"  -0.10 0.18
Sucrose 0.49" 0.13 -0.10 -0.33" 0.26
Glucose 0.64™ 0.25 -0.29 -0.47™ 0.38"
Fructose 0.33" 0.03 0.14 -0.30 0.42°
AF BOEE 0.48™ 0.11 -0.01 -0.38°  0.41
/a*?r FIRTERESE  0.39° 0.01 0.12 -0.35" _ 0.40°

) AR 1 () -9(%), JRE (FTLERR) 1 (8) -9 (&),
BR () -9(1345<), *&kx: ZNENS%, 1%KETHE,
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ARODT7RIDIVRITFA b
(Neotyphodium uncinatum) (<
BT 5 EEHMSHENE

LWREE - SHFZ - EHEE -
Eline van Z. de JONG™ * John W. FORSTER™

Genetic diversity in the meadow fescue endophyte
(Neotyphodium uncinatum)

Toshihiko YAMADA * Tomoyuki TAKAI * Yasuharu
SANADA * Eline van Z. de JONG * John W. FORSTER

A FRHREIZNAET D Neotyphodium *. K7 7
A4 M, FEHIC RSB E 5 S5 28,
FEIIFEF LB ALIAY ] NLAB
DTNARAL REEETD, ANV T =71
N. uncinatum DNELT D0, FERT oL R
RAELRVWEDI, AEARECLT YRy
A N EFEBEIZFIE TE 5, Neotyphodium = R
774 FORRM - BRICBIT 2 REEREMTT
BEDIZ, XVv=FNIFATFADN. lolii & +—
NT = AT D N. coenophialum @ cDNA »HEL
7= expressed sequence tag (EST)YE# AL simple
sequence repeat (SSR)v— A —ARESNIZE. Z
JONG et al. 2003), ZZ°C, ABFETIZZIDSSR~
—HA—FAVWTHEERDA NY 7 =27 iDL
C BRERCRBLEL TSIV FT7 7 A FOREBH
CERMERELE,

#

HHEBLUAEE

B EBENEY ¥ —TCERENZARNDY Y
AV EREE bS] BIO I~vvH
| OHEERERDOI LTV K774 M.

#&1. HEXBRRLZOERBLVOY OR

KER ;177 oyrag
‘NO RS i3 {(ppm)
102 NIYAT Leta 479
188 rEYAT 815 332
230 /VHAI BETaS47 969
233 rEHAHAT BETI94T 570
243 FEY AT ¢ tofte 365
454 NVHAHIT Salten 785
465 NIYAHIT Boris 771
469 NVYAT Boris 1554
470 NIVBAZT Boris 1618

bR BB ENE L ¥ — (062-8555 FLIRATEF
X ¥y 1 &)

National Agricultural Research Center for Hokkaido
. Region, Sapporo, Hokkaido 062-8555, Japan

“Plant Biotechnology Centre, Department of Primary
Industries, La Trobe University, Bundoora, Victoria
3086, Australia

uncinatum)\ BB L TWAREREHRAL - (F
1), £72, FAYVHERDA R 7= X7 EHE
IZHRT D N uncinatum (9414) b ¥ 7 e LT
HE3X L 7=, DNA [ZEESH#EMR D> © DNeasy Plant Mini
Kit(Qiagen)% FV THH L 7=, 20 @ SSR =—H—
ZHAWT DNA v —F ¥ —iZ ko> THEBHT %
fTo7. R L7 SSR =—H—DWERIL, 19 A
@ EST F3E® SSR ~—H— (13 fHiL N. lolii B3,
6 {8iX N. coenophialum BR¥) BIW1LEDS /I
v 2 DNA ¥ SSR = —41— (N. coenophialum)
ThhH, HAI/u~v  NTTFT7ITLY, RBERER
BFICEEINDTIAAeAL FO N-RmALIvm ]
CVOEBRERIE L,

BRBLIUSBE

N. lolii ® N. coenophialum ® EST 04/ I v/
DNA DEHRMLEHE LN SSR = —H —I% N
uncinatum 2BV TH DNA OEEAAR LN, FE
TEBAZLEPHLITR ST,

N. uncinatum THHBEEENR Vi HRALE 20
D SSR v —H—DHH 2w —H—DHITEZHMN
Bohiz, ZRENTIG, UPGMA EIZ &V Rk
BEERZLE (K1), SEHERALFEZ9I 2D AR
V7 2 ATEBRRARDOTY KT 74 M 102,
188, 233, 243, 454 OFEL 230, 465, 469, 470
DED2BIZHETLENTER, ThEVD
x| EHERT D 35ER (188, 233, 243) (X[
LEICMESTONE, T, [ A @
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SPANGENBERG and J. W. FORSTER (2003)
Development and characterization of EST-derived
simple sequence repeat (SSR) markers for pasture
grass endophytes. Genome 46: 277-290.
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Root character of endophyte infected perennial ryegrass (Lolium perenne L.)
Kuruban NizANIDIN » Hiroshi NAKASHIMA ¢ Toshiyuki HIRATA
Koichi YOSHIDA « Shinichi KosakA
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FREITEIEA T L RS, EEMOET B, THakt
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HEBLUER
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F1. IVFIFPAFBRBIUERRRLITFISAISAORRBIT— 8 (BB TRIS)
EWHK B % (Ev) 53 ERHE HEm SHYR H/2HR 2R /R HB/2HER
B (E-) (cm) (g) () (g) (%) (cm) (mg/cm)
20 HE E+ 20. 50 0.023 0.023 0.046 50. 00 27. 27 0.99 0.843°
E- 18.67 0.028 0.027 0. 055 49. 70 22.19 1.01 1.232
4088 E+ 30. 67 0.166 0. 037 0. 203 18.20 607. 59 4.50 0. 061
E- 32. 87 0.172 0. 040 0.212 18.90 371.75 4.29 0. 108
60AA E+ 30.33 0.908 0.134 1.042 12. 86 2096. 58 6.77 0. 064
E- 37. 00 1. 064 0.157 1.221 12. 89 1955. 12 6.76 0. 080
£2. IVFEI7A FERBLUVEBRRLIPLSAUSAOBREHRT—2 (BETHRE)
EEARK B OH(ED =5 E S HER LEYR w/egR 2RE /R REB/2EE
A% (E-) (cm) (g) (g) (g) (%) (cm) (mg/cm)
20 HE B+ 19. 20 0.095 0. 035 0. 130 26. 91 840. 45 2.75 0.041
E- 16. 80 0. 156 0. 024 0. 180 13.21 559. 64 6.57 0.043
4088 CE+ 22, 20 0.213 0. 093 0. 306 30. 39 1438, 63 2,29 0. 065
E- 20. 20 0. 256 0. 084 0. 340 24.75 1216. 89 3.04 0. 069
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Breeding of new alfalfa cultivar  'Haruwakaba'
and its characteristics

Kiyosada HIROI, Mitsuru GAU, Sachiko ISOBE,
Hidekazu YAMAGUCHI, Kazuhiro UCHIYAMA
and Akira SAwAl
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Traits of the F2 population between ‘Hokuseki’ and
‘RANNY2’ of red clover varieties in the 3rd year
Kenji OkuMURra* * Mitsuru Gau*,** - Sachiko IsoBg*
Kiyosada Hiror*
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Growth habits of fodder pea and lupin in Konsen area
Taku HAYASHI - Hirotaka KASUYA - Naoki TAZAWA
Tsukasa MAKINO * Narichika SATO - Kentarou DEOKA "
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1 HELE
B4 SRERER ¥4 EE
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wEs 2002454308

BREL 68208, 8A1H ,
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MATERKIZHEMEA00ke/a, HEERRFRIZ RAIV20kg/aki F,
HAEE ; 2BEE,

INFERRERIEIE, TETEH. TR L L., =h?
TR EICRATE, TAEICRE]. £ TOERKD S |

ILHEE ARSI R ERERIE (086-1100 EEXRER T AZERHET
FrhfEE 1659 %FH1) Konsen Agricultural Experiment
Station , (Nakashibetsu, Hokkaido, 086-1100 Japan)
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e Lileote i, PREM) ICIEST, IRAM »
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21X 26kg/a Th o7z, LU-LIE, TRFRH THH 13kg/a
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T ICH 93kg/a ICE LTz, LU-2 13, BHOFRMR
&Th-o7 (M),
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E1 HBEEmRE
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LB DD o T2 LU-3 1L, R%BITRICE EEole, £z,
NDF #|&1%. MBETEH]) CARERHEMM L7z (%R 3),
£3 BoSHHER EEWhAS)

SRR A CP{%)  NDF (%
xRy FP—1 FRIEE  16.8 43.8
BB 14.7 51. 1

A—tv LU—1 BaicH  20.9  46.1
BB 20.3 43.2

fRAR  17.6 55. 4

LU—2 Bafe8  18.3 45.6

BHEM  16.2 45.5
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FRAME 110 59.7
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Physiological snow tolerance of winter triticale and winter
rye compéred with winter wheat

Huarong YU * Taiki YOSHIHIRA + Shinichi KOSAKA
% B
FATLFFTALFETLFTEATHIREL 2B
MM TH 2, 1980 ELEICHE—T> RTERINE
HBREDL <IQILBETENRERT Z EAHSNTHY
%, LirL. MEHBNEWESHEICBW T, +454
AT BENRZENREEINZNGESTBEN,
—H. T LFROLOWMEEIIEND N, 2EBLY
BARREME TEMNBIRZ 055, 51 2LF.
T LFOABEERR ICIEENMEENMEEEL
TW2HDEBbNB, £IT, S1TLE, STLF
DEBENWEEO LN ELBEL, TOEREEERE
MHBAT B0, BLHHOBEREOILTEZED
=, 3EM O THRBE L /2,

HHESLUVAX

HERHEEELT, £EHR 1, S1ILERT AU K,
R—=F 2R OOT7EROE 2, 3 RfEE, £82. 3T
351 3LF (Presto), T LF (Warko), I LF(K
T NERWE, 9 ATFEIZNNY kb (35¢m X50em) 17
90 EFHFBEL, A THEEFMETN— TS B,
EEBR 1 TBWTIEIHESE T O LEEABIERELTs). &
HADEFE BEEEBOHBEZWEL . £H 2 T
INSIMAT ISCERE 100%EETIIBISHLER
EETHER)EHAE L2, £, £8 3 T, BRHE
ETRBVWZHEEMEER)EREFEEFEIT Sem LATICK
ETH5RRER)EFRIT T, LTso EFOEEREOHR

EEAL,
1. HBEE
-REBER RERME BRAIAE i B R
<SREE1 > @LTs0 4 JALF : Presto, Eldorado(f—5 > R)
2001~2002 AHKRET @manksR Slavianin,Stiniism, KZ (057)
2002~2003 1&5,1 720119 Newecale,Bob(7 * U /1)
OMWaBER 54 A% : Warko (=5 K), 4R507($E)
JLF : Ko ¥ (ILEE)
<2E2> BHARE REB1+  SAOLF: Presto
2002~2003 OHETELER S4 AF : Warko (-5 K)
(0CiZE AALF K dLEE)
100%)
<EEK3I> OKRERX KEBIEEL S434F: Presto

2002~2003 QOHMKKER
(XfEBX)

S LF : Warko (K—5 2 K)
J4LF RS P ELEE)

BREBLUER
LTs0, KD EFERODLEREE, BLUTSr & &

Bé RS K (069-8501 YL 3! S E A RHAT 582-1) Rakuno
Gakuen University, Ebetsu, Hokkaido 069-8501, Japan

#R38 (2004)

BEL DEMEORIEIL, 2 »FEEDITITMLFE. T
A ALFNILFIOBREN O (ERI—F D,
£z, 15CEE I0%EETTOBEEIZSEDS 3 H
BOBEBOESIEDEYSHEHMICL SR> TL
ALz, TOEEE, BEAEORHIZBNT, 5110
LF, GALFRIALFEOKREN -2 (EHR2—K 2),
LTso. BEHADEFED LRE, BXUIS V5 H
FREOBIBIZEDEYVORERLID BEERTAEL,
ZTORBRMEZIEIS A ILE, STLENTILFELD
RKEMPDZ(ERIKI),

UEkXb., S14aLF, F1LFIEROILFICE
NT, BAHMPORREZED LEEENEN ETFRES
NHEETOEBRKOBEENRILFICIDEL L.,
EHNHEENE S B SN,

#2. METURLH~SAFAICEY BHME. BRI R, TRyl

B 9 & [T  BRAKREHE EHED THISHER
(13 i1 LR D LR HOR (01580374
IR FAh) ¥ ) (gFW gDW?) (gDW plant™) {ing gFW")
4 248% 7 142 £ 18 26 £ 08 343 £ 96 271 £ 50
2001 (K -300) 2 143 15 30 % 08 385 £ 89 222 = 37
| (n7) 3 133 +£23 21 £ 09 301 * 81 311 £ 42
2002 (750h) 2 155 14 29 % 03 364 £33 260 25
A% 2 119 + 14 24 £ 04 210 * 68 197 = 15
F44L¥ 1 135 18 413 221,
2002 S43s% 3 152 £ 18 29 % 04 760 £ 133 305 % 51
| aa¥ 1 136 25 427 176
2003 S44L¥ 2 159 + 14 25 + 03 88 + 116 42 + 62
T ORI BB BOE R (LUT50), REMAS AR RIKHL, EHEREESYTRUL.
I3 B 5002 aLF SA LY
s (Presto) (Ko 2) (Warko)
5 12
|
@ 16
S
g 20
&
*

T

o
L

A5 tgFW gDW L)
w“n

3
o 10 O BER A HER O-gER
£ w0 IR EK —& RER = v@;z
o
E e
a
T
N
N
n
™ 0 + -
128 1A 2R 128 1A 2R 128 1A 2R
X 1 CEREERERELT). SHKkreEaR. 7505 088K
DHEBEER 3)
§100 F7114¥ (Presto) 7 %
55 e 32) ; g
g Tgol WL (Warko) % v
o g 7
B g ’
= 8o 7 7
T % 7
& S[%( % %
N ] 7
119 1121 128 128 228 315 329 48

B2, 15CHE100%ME R4 T TOHERMEORER(H5 2)



I EEPTE2ER38 (2004)

YA L—CREF7ERIVICE T 2EEHLEOFERRM
EBH L VREEERE EORR

=K —Er-RE OE— 8 R

The annual variation of stover digestibility and
its relationship with yield associated traits in
forage maize hybrids

Kazuyoshi MIKI * Keiichi KOINUMA * Hiroyuki ENOKI
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GS2 300 589 13.8 470 150 9.1
TMR

HE 415 379 166 506 1.15 40

L-R# 402 40.1 16.1 503 120 4.6
£ITMR LERFADRE

pH VBN(%) VFA(%) V-Score
TMR 5.04 4.40 1.18%* 70.6
TR 5.16** 6.59** (.81 71.8%*

** 1 p<0.01

25.00;
2000 |
T 1500
g
% 1000 |
= ! i
000 LHUELE |

d Q> e N D
SPGB PSS ™ o o

E1 TMRODMI

NOEBIIA NN T2,

TMR &EFICHIT 2 HEITDWT, EE O pH 13 TMR
CFIGLWMETH >, £, VBN [ 2RI HML,
WERICHRENEBLTAHEAMSA SN/, VRFASERIZ
ML Tl BRICBWTOMMERAIRE 53T V-—score
BEL B Sho7z, AEMEFICB T LRIE. BHE
1 8.8~19.3C(BELIR; 279C. BIEKIE;1.6C)TH D,
REANOREIIAE T o7z,

HE Tid. TMR @ VBN k23E <725 & DMIZE T
LEMIZH o7, RETIE. TMR OKASENEZ 2 &
DMIZETL ., RESFENOEELHDL2DBOEEDNL,

PAEmG, AL —D2FEEKELEZTMRO 1HLH
#E5TI. TMROVBNEENELS D, HEHPICHE
ETORBENRR NN, FRECKREFEE5X3
FETE o,
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EMEHR - BAHFRFE - Okine A. Razak - ¥t
PEREA - MABHE #HSEX)

Effect of addition of absorbent at ensiling
potato-pulp on effluent output and
fermentation quality of the silage

[E&]

BEOLEIASHABZETERT bV T %
AL —VRBLEES. BEE P HET 2
RAEL, BICABERAREZRMNLTYHA LV
—VHBMLEBEAEHENZI R LER
L7 (Okine b, L& ¥%,2008), Hkit &M
B AL—VOBBIAKROL RO TRARE
~D{ERIT o&mnmm&woxaﬁf IRT
FARAALTH A V=V RBBEICKSRERN 2R
ML, BREOKSERLHBEHRERRDPICR
BREEOBEEZR I,

[5ik)

RFPR_NTIE, 6 BICIlEERERNM TEE
EhE/NTERNBLE, BRLULAERT A
MN7%Fy MROBICAR TR L, 18AEY
LTHLERIAWEZ, KSWEALLTTR
<k A, KHE & 85, 80, 75. 70, 65,
60%ICRBEIICRT bRV FTLREL. RT
N7 72O RAERYERA)IL. £
n#h 1:0, 1:0.13, 1:0.22, 1:0.34, 1:0.48 T
Holee FAV—Vi, ERDERICHE LT
FRHizEmaAzBOPIcR-LE b o (R
)& HEEAE BR R I (Amylomyces) & B L 7o
(FEMER)2 L2, 759 AF v 7L T(RNE
100mm, EX Im)ZAWVWT 6 A 3 BIZHRL
e, W%, 8 BB A TOTHEL Y Hit %
BBRLUEHEBZMET S L L HIC. 40 HRIZH
HLTHAS V—VOREMREEAT,
[#ER)

FHMEBEORT PRILTDOKRSERIT 88%T
Bollo, BEEICBIT 5 EBEORROKS

=38 (2004)

481X 88%. 80%. 75%., T0%H X1V 65%TH
o, BEHARERIX., EBHREMKIC L ANLEBER
AREEZRMLUAEBFEMNE TEL 22 272 (P<0.05)
N, AREHRAMUBFICBTIEBROKSERESR
EF&EBHZ Lzt B L(P<0.05), 40 A [
OHEH &I, ERME T 945ml 225 16ml {2,
FMX T 1264ml 5 146ml IZF A LTz,

1600 [' *88% MTSmE 1500 ¢ ©B8% —

RAME) SREEE)
B ESoASEEREEL TRELLET M VTV — POt ERROES

Bt LTS enb IO’
EERMEITHA_FEMRE TE L (P<0.05), WX &
HLAKRDTHAEELZ LR B8%)EV L., 7R
v ERMLTALSE 80%ICTHE LK THOD
HHERE LS o7,

WM% 40 BRI LAY A L—20 pH
HAMNBOKSEBEOBENF AL —VIELEE
VWMEE R L7228 (P<0.05), EBHRMK « BN &
HBICAREERE LD RPoENEBERTH Y
LV =YD pHIT40UTFTHo T,

PAVL—VOHEBTOLBEEITIERIMK
I HAREME THE < (P<0.06), MK CTiEAM
BOXKSEEDETICHVWALBEREIIETL
T2 DIz LT, WK Tk & &% 80%IZHR
BLEREKTRELEN T, VA L—VFOIEE
SRLEBOHHEEOBICEOHBENED L
., PEH~DEORKRIPEH R TRAL
AMEHOBRELEBTEEELbNE,

CIEER

ME R AN 8 IR
D: 88 __ B0 75 70 05 8380 75 70 65
R m 945 777 875 293 1264 1247 741 648 148
Wr~ORBHE. ¢ 327 803 748 363 044 1298 1384 942 1008 3t

YA L—TpH 363 065 377 388 394 392 362 175 386 391
HA—UUMAR W) 347 883 650 601 585 737 731 713 582 540

W IREEREEERERH080-8555 AL EE #5 A T AR HET)
Department of Animal Science, Obihiro University of Agriculture and Vetermary Medicine,

Inada-cho Obihiro Hokkaido, 080-8555 Japan
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Effect of inoculants and temperature on fermentation
quality in potato pulp silage

WA & BPRIRE DBEOBART LT
YA L— T DFREERE N RIE TR

OOkine A. Razak' + FEHIERA ' « SCHARHIFE
AL MR - AR - SRS
Introduction ,
Rhizopus oryzae and Amylomyces rouxii are inoculants used in
fermented foods in tropical countries .In a previous study, (Okine
etal,, 2003) ensilage with the inoculartt, Rhizopus oryzae, did not
reveal any significant differenice in lactic acid production
compared with the control in potato pulp silage. This could be
attributed to the fact that since the inoculant is mainly used as a
fermentation stimulant in foods in tropical countries, temperature
may be an important criterion for its effectiveness in lactic acid
production. The purpose of this study was to evaluate the effect
of temperature on the efficiency of the two inoculants on the
fermentation quality of potato pulp silage (PPS).

Magerials and methods

Fresh potato pulp procured from Shihoro potato starch factory
(Hokkaido) in April 2003 was used in this experiment The

inoculants had been prepared in a fresh medium and applied -

each to 500g fresh weight of potato pulp to constitute at least
1x10° colony foming wnits (CFU) g ' according to
manufacturer’s instructions.

Twenty-seven mini silos made up of polythene bags (20x35cm)
were prepared for each treatment namely, Control (C, without
additive), Rhizopus (R) and Amylomyces (A). The silos were
sealed and stored at 4,12 and 25°C temperature regimes,
respectively. Three bags per treatment were sampled after 7, 24
and 40days of en_silage.

Results and discuission

The pH of the silages decreased from 4.99 10399 at 4°C,103.72
at 12°C and to 329 at 25°C, respectively (Fig.1). Lactic acid
production was lowest at 4°C (1.66% in dry matter) but
increased to 3.29% and 8.24% in dry matter at 12°C and

'Obhito University of Agriculire & Veterinary Medicine, Obihiro,
Hokkaido, 080-8555
*Snow Brand Seed Company Ltd., Japan.

25°C respectively (Fig 2). At a lower temperature of 4°C the pH
and lactic acid concentration of the silages were not consistent.
However at 12°C and 25°C, there was a consistent reduction in
the pH and increment of lactic acid concentration after 40days of
ensilage.

In the present study, the inoculants did not statistically (p<0.05)
improve fermentation (Table 1), but ensiling temperature up to
25°C significantly (p<0.001) enhanced the fermentation quality
of PPS.

The results indicate that at an extended period of ensilage, the
fermentation is accelerated at an elevated temperature of 25°C,
with minimal effect of the two inoculants in lactic acid
production.

6.0 €4C HM12C A25C
& C R A
5.0
4.0 A ,
3.0 S ot

_0_72440 0 7 24 40 072440
Length of ensilage (days)

Fig 1 Effect of inoculants and termperature on pH of silages

100 €4C WM12C A25C
S 80
g A
T 60
=
8 40
e
8 20

0.0 ' —

0 7 24 40 0 7 24 40 0 7 24 40

Length of ensilage (days)
Fig 2 Effect of inoculants and temperature on lactic acid concentration

Tablel  Effectof inoculants and temperature on fermentation quality of PPS
Inoculants
C R A SEM Sign.
DM®%inFM) 214 210 213 036 NS
pH 397 3% 395 005 NS
LA(%DM) 22 2%4 292 039 NS
Temperature
£C 1rc 25°cC
pH 441° 395 349 005 ok
LA (%DM) 215 1.70° 425 039 X
#Hp0 001

SEMrstandard emror of the mean; Sign. =significance; N.S=not significant,(p<0.05)
DM= dry matter; FIM= fresh matter;; L A=lactic acid
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Effect of difference in the supply rate of potato pulp silage and
rolled com on daily gain and profile of blood and
rectum feces of steers.

Aibibula YIMAMU-Masaaki HANADA*Satoshi MURATA
Keita IKEHATA*Meiji OKAMOTO

## 1 '

BE O IT. BHEE 1 2k 2W7-3EMERD 50%%
TNT 7T 7EENOEESHE, T MWW A v
—UREBEICHHEBERIEABERTIE, VA L—
B I URFE O M BEREIT TN EIUEED 1.6%
BLU2.6%TH Y, BEAFRERE L2 THREL
DEIRFT & DRV SN COEARRLS . L&A,
2003), % ZTABEBRTIL, KT ML TH A L—D LR
ARy b T aVOREEIEOBVNEREOREEE

72 HNCMIHRE L OFEOMERIZ T TR OVWTRET - -

L7

M EHE

ERT MUV TIIXE L DRT M FuT A EEML
TN AR  (Lactobacillus rhamnosus) ZHML T
FRLUIRT bV T AL L=V AL, A
FHESRIT AIIARR 1. ke 2072 TN BEREL L, %
D 50%ETINT 7T 7 EREND, B EERV MNUE
nal CR), RF L7 H A L—T (PPS X) B
A& ZEETORE LTRSS CPPSX) §°5 3 iM%
HIT, ENRFNOLEL 3TERLVA Y A UEESRS
(422kg+35) 12 50 AfRE L7, REIRPICRKBEN
R, Mk X ONERRE O AR 3 B9 oBE
L7z, EHEENICRIT 285 L OGRS O EERIE
BB nr<—h & LTHIE L,

BREER

FERE ERICE BRI bhieh T, &
THILERIZRT 2 AR ORERITNERICEIRD 5
Hgipofeds, HF 378 (CP) BIUNABL DK
# K% PE K% (080-8555 #F X i %G A AT)
Obihiro Univercity of Agriculture & Veterinary Medicine, Obihiro,
Hokkaido, 080-8555 Japan

Rt KT MULTY A L—VREROBMICE VET
L72(P<0.05), BT b IV EBOREIMIH O ERGHE
ROEET ) EROBIRCMEFORRIEERBED
BAOBHONT=Z EDD, KIFTHRRE L, #EP~Phit
ENDMEMEZ R EHMEIN LT 7= O LB
BT 5 P DEILRIMET LIz E2 oz, AEEX
L kg B TH Y . MERIZEIIH DIV T,
EREOKDERIIRT M IWTHA L—VOREIT
X0 8hnd AEE A B, pHITEERIIZEITA S
nighotz, BT b7 L—T% R UTE8Y
DERD L Y EREDBD T HEMD A Dz (0. 05),
F72. BT bVTH A L—UREROEIMIAEN, @
PRI VAT a— L OEEXR Lz (P<0.05),

1. EREEDS JOBR ORI

C CPPS  PPS
R & (kg/R) ,
E~vbhyEnay 4.2 2.1 0
RFIANT AL —D 0 2.8 5.8
2% 10.9 11.6 12.1 -
H R DOMHELE (%)
Y 69.4 70.5 72.8
WE 0B 70.4° 65.1° 63.4°
b8 72.0° 65.5° 65.2b
CHHE R (kg/ B ) 1.1 1.2 1.2

#2., FUBRIIBITHZEZFLOEBEOMHR

C CPPS  PPS s.d
K& &%) 84.2 86.0 88.5 2.5
pH 6.18 6.34 6.39 0.2
TV E B (%) 0.96 1.05 1.23 0.2
A& B (Log,oX)
ALEE 7.1 7.1 7.1 0.3
Bifidobacterium 7.1 6.6 6.6 0.5
UV EY: 3.2 3.5 4.1 0.8
K85 A 5.5 6.5 5.9 0.5
LY ERRE . 6.6° 5.2° 4.3° 1.1

£3. BABXIZETZERFOMBER

C CPPS PPS  s.d
GOT(1U/L) 63.0 - 66.8 62.0 7.0
1 ¥ (mg/dL) 79.2 77.2 78.2 3.8
RFER (mg/dL) 12.1 11.2 9.9 1.8
& 4 fiE B (mg/dL) 10.5 12.7 145 3.6
e Bl M 5 B8 (mEq/dL) 0.35 0.34 0.34 .01
BN A(mg/dL) 10.6 10.4 1.1 0.4

#aLR7o— (mg/dL) 103.2°  64.3° 53.5° 26
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Effect of evening feeding for late dry cow on eating
behavior and calving time
Atsushi YAMAMOTO, Koji TAKATSUKI
and Kenichi IZUMI

® §

HRSIRITEERMADORB L 250 T, BBREOA
BITKE, HBABE2E5 &, BEROISIEN,
BFICERBRSBENARH D, 22T, EEICFBLZEF
BREIVDZ LI imEL%E BhcEf S®5HEN
HFERSNTE, L, KEOFEEHBST 1 AOEE
BRTEADERIZ SN D, £ T, FHFE TIIEALE
WA~ OEREHE BRI 2 Y FICREL, AELERL
Tco BAEIRBITRRITEIL X OB L LT,
HEBEUAE

AEMBESTHE L TWASEHTE 3 BRI S5
PeHE CORAGMFRERENRE Lz, BE5FEHT
a— YA L—3 (CS, 6kg/A). EEAEF (Conc, 4kg/
A . FE—a—NAHA 1L — (TS, BHER) & L,
2002412 A 8 RLAATZ BHfa5-X & L, 20024 12 A 9
B2 5 200342 9 A 28 A& & H#EK & L.
#HEBEZIT CS+Cone #FX & b2 15:30 & TER 5:30
ARG Lic, TSIIAFRER TR EERTETH o=
DIZF L, FFHEERTIE 16:00 (5L, T 5:30
WERRED»BRELL, Liedo T, AEHERAEERREI
Aie 5 XD 24 BERICx LT, 55K Trk 14 B
R Uiz,

A2 EEENFESTHEEFTHS 5:00 5 18:00
LEH LI BEBITEIIER L bic— R 90 24 BRER:
THELE SHRBZIC OV TIZ2002FE 4 A HDF—
FEEEH L,

BESLUER

HERTHBIOEAFEHICONTER 1 I LT, |
AOREREIIZAFHRERD 365 iz, ¥ HFBREX
TIX 22 3B Lz, F0BEBEE LT, I HFRERD
BEFREBEINEHE LD THELELION E -,
& F a5 R OFABEMNBFOREN S B OB -7
ZELRBLOWLLHEINS, KBRBEBIOK
BHYEFIAFRER I VI HHRERTOREML 72,
RERPBALTL ERBEBMLEBLTHEEZONRD
Eb, I HRE X CHIABHERATRERERI A ERE L2
LIZEDBRAER~OEREII ol b D L HET LT,
R2HBICETIREEE L O, DEFEZICONT
5. BREEXEY FiERTELMNRL, BhohEl
B 60NBRETHo7, UEORERNL, SEIOHK SR

ZTIE R RHMEIANEIM LR L PRI,
WERAOER

Y HEERTHHELEREERBON R o T2l D,
2003 £ 9 A 28 A 235 CS+Conc DI EHZ % 15:30 22 b
17:30 IZZEH L, TS 1% CS+Conc DEAR THRIZHEL T
Wb, HERZEER, BESTIZSERISHBREL, £
DETHAEFLR-T-(H 3), HE5HAHDOERIZL D%
BEAMBESNEOT, BELHELMGEL TS,

£l HEBELRBOTHER

: A ER & FiE X
®e
e, /8 365. 0 242.0
FEYEH. E/A 9.8 7.6
R, 5/ 37.9 35.0
4%
BRI, 4/8 480. 0 525.0
REHEH, [E/A 13.2 18.0
BRG], 2/E] 37.9 35.0
®2. SHhEBREE
AF#ER Y FHREX
A o ik 3358 35 B8
R 5 ik 22 58 22 B8
it 55 88 57 58
B BREE 60. 0% 61.4%
ARy ey 40.0% 38. 6%
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B ERE R (069-8501  JL BT ST A #RT 582-1)
Rakuno Gakuen University, Ebetsu, Hokkaido 069-8501,
Japan
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Effect of initial sward height on sward characteristics of
next year in pasture under set stocking
Hiroki NakATsuJI, Tetsushiro ENDO, Masayo KURATA,
Tomohiro MITANI, Makoto TAKAHASHI,
Koichiro UEDA and Seiji KONDO

#® E

BELIWHLFOBBREICRT B LA E IR
H—EBOWEEITo> TS, A (BE 58 EKSR, 2003)
TiE. HHBEAEEE 10em (S K) BXT 20em (L
K) L ERAPEBKBETZ 2 DOBBHIZSWT,
G, RELERBICHARRICRETRELR
L7,

AETIL ERE U CEME ORI - I % |
BEFRREY 1 2ORKE L THIALFOBEBRBEITO.
HTEOEMEEORB & B L, fTERR OB LR
L7,

HHBELUAE

B (BE S8 EKAL, 2003) O S KBLUL XK EHEF
DEDMEET 0.83ha Z AL, WH4FSTHE 1B 5
MIREGIRA Lic, 4 XBOFHERM 10cm (KEL
7220035 A 2 BICHB AL, SEFEERD 0.2kgFM/
M FE&R-72 108 14 BETO 166 A BBEEIT- 72,
BB ENTRERB E a— A L—D 72130
SAYA L—TREEE Lz,

BEHFEEL LT, FA VBRIV ER, EREBLOS
FE, v ARBLOHEOTREEE S 2 ERNE CHE
L. ATEED S KBI VL RICHY T/ U 7HICER L
oo A FBGTOBWEIFED S KBIWL K=Y 7%
ABIT, T & HiT 2 BRERRE TRIE Lz,

HEBIUER

1 BE70 D OESFKEERH Tk Ltfiﬁzmﬁf;{ IX 30cow-
hr/ha & 2002 40 36cow-hr/ha & 9 KA o7, 2002
FEOERIIHBHMZEBELTS BB L KL DELS, 2003
Fb, FRZER CHKBREZRALZICLEDLLT, 5 A
THUEEIC S EMECHB L, FHEIXS X 838X
'L K 108cm Thote (K1), ERFIFHEFEL bICER
& FREOHER Th o 7248, 2003 413 2002 12K B,

MR REREBRRZHER (060-8589 FLRTALXIL 9
27 9 T B) Graduate School of Agriculture, Hokkaido
University, Sapporo 060-8589, Japan
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X & bm BT IERICH- T (K2),

A RBHEEIT, 2002 EHCEEPTIEAEKX L BIEVMET
Holeh, 6 AIKFAR L bEML, £, 2003 F£0
HEHHEZBLTHLS KA LRI V& HEB L (K 3),
~ AR, 2002 ETIIBHAIMEBCTLERS K
12 HRTEVETHER L7223, 2003 4£0 L X TR 2002
FEIT BB RY . HEEEEZELT S REFRET
HB L (K4), HEEHEIIZ, 2003 £ TIES 10cm T
B EBI LI bbb b9, HBGREEDS 2002 £ LY
RRENST2Z e bH D LETHESEZEBL TEL.
MEZMHT LN TES, £, 2003 £ 2002 £
B THRORWEERE R ER S (8 35), 2hbd
HEWLAHEY L RO AREERETO—RTHS &
EZ b, —7, 2003 & S XOMEREEIL, 2002 4 &
EERBETHY (B 5). AIFED defoliation @ intensity 73
BVEBIC L BEOBEEHBESMAINTLEZ LN
7

A BT OB EIX, 2002 £ TIIAAKBRLAE T 2,000
A/ RBE L IEFITIRD o 1, 2fF L U THNME R TH

BL (T 6), #<BED 2003 ETIL, DT HBEEIT

B ES AN B EIZ 2002 XL D e D BHEB L, &K
KA %@ L COmRADROEHEIL 6,662 A/nd Th-
oo BT OBMEPNOEMBEDHBNOEXBH L. S
XOFFHOBER L K2 5 ThED 2 s +4
EZZ 5., BIED defoliation ¢ intensity A3V MHEIZ &
WREQHGITOBEREML T\ & Bbh 3,

PEDZ vt ARBEBRO L 5 22340 E BRCEH
BT A KRB OEEDE N, BEOEMEED
5B, RICHERE LA XBY HOEE IRERREEE
Exllnwx, MEBBBEERNEWVW LILLD
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Fe A FBRRQTOBEOHMIERLIZLEEZ DN,
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Difference of set stocking and rotational grazing by lactating
dairy cows on herbage production and utilization
Tetsushiro ENDO * Masayo KURATA * Tomohiro MITANI
Makoto TAKAHASHI * Koichiro UEDA * Hiroki NAKATSUII
and Seiji KONDO

H®E -
EBRBERBRBBORERZENELT, EBRET
BIDORREZRALETS 20, HEBLEDEZDOHK
BHIER RN EMBT NS, FORD., EBHRME
R T, BRSAR. MEGREEZRCICL CTHEH
BENOKEIZIRRY. REAERBIUVAAERIE
WHEL S EEZOND., FARE T, EERE &SGR
B DOBNDPEHMEE, REAEERLIVUARERICK
ETEEBICIDODWTHRAL =,

MHEELVAEE .

AR EETARHBERM 0. 83ha 2 2 DAV EEK
B (SK) E@mifiiX (RK) 0 2 0EEREL 7z,
FUNEXIIRIIWVASY A BWAFZ 58T D, | BHH
FIRFRIHFIR A U RIS R E ER—# 15 e
% | HEMOHmHRBI E Lz X & DEEN 10cm 2%
LR R TR EBIA L. ABRINREIRMK & 166 B
THolz. BEMAEL. EE. EHRE. EEBIUSH
TOBEIKDWT, SKTR2EMIE. RRESHZ
LB IIeo7z, ERBERICNER - /o1 X RHEDZE
B, ZEMBLOHFEMIIOVWTEREZRELL, SRD
HBERIE. Joticy07 s Mr—U2REBL—
NOEBDEMEZAEMBTHRL Tk, HRAE
B, AiERAEROr —PHERICHEREMALL DD
No, FERAEROS—VHERZEZLSIZRERET
BRLTKkD=, REOHBBEEBIVAFAERR, &
WHRROERP SEH L 2.

BRELUZZR
SKBIURKKEKATOEEIL. 6 AREET 12 emi2
ETHRB LN 6 ABEIURESKME<SHEB LZ (K D,
ERIL 6 AiEETSENEMN oA, 6 AENS T
ABEEFTRRENEL, NI, ABETHBE L
(B2, AT OBEIR, MBHBZEC TSRTHEIC
Em<HEB Lz (P<L0.0D. EGOENERDHRITK
*JE B K FE R BRI (060-8589  ALIEATAL K AL
947 9 TH) Graduate School of Agriculture, Hokkaido
University, Sapporo 060-8589, Japan

BLAEVWDIR., AU ODEECHEEREND - EE
ANz, P RBHEERRRICER RNz, 2R
ERERSKTIE, 6. TETE2-ZH, £NLUATHEHR
KA EFBETHESB L. REBEBEIDEICEH
BLEK3).

AE4ARIIHBSBHIZEBEC TSR TEWE/IZH > .
HAEROEMI, HEBROEREB LT OEINEE
95, R ZBC TOERENREKESZLD DS
<, ¥k SUOEELEN- LD, AELEEESK
TEL o EEZI BN,

RBEHEZEBL TOREAERBRIVIIAEREZE |
RLE. ABRABITOAERBIIHERABE TCH =,
SRTOHBEER. HHEHMEZBEC TRELDEN D
iz, BEEBIISKETLtINhaBE< ko7, D -
R, FRRELER. EFHAAERSIBIISKETES
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Influence between pasture allowance and herbage intake by
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Evaluation of Kentucky Bluegrass (Poa pratensis L.) as

main grass for sustainable grazing pasture in Hokkaido
6. Grass and animal performance under set grazing
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Performance Characteristics of Over-seeding Machines
Masaaki Yamaxkawa, Narichika Sato, Taku Hayasm,
Tsukasa Maxino and Kunihiko Yosuma
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Response pattern of reserve carbohydrates(TNC) of temperate-forage
grasses in contrast with legumes to temperature corresponding to snow
depth under Hokkaido Snow Model
Teruyuki KoMATSU * Hirotake ITOH * Naoyuki TAKAYAMA * Yasuhiro
MATSUMOTO
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