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Study of Nutritive Evaluation of Forage and Their Extantion for Forage Testing
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HB, ZOHEITRHERRER SEEREEERONT |

CANEBEEICRD, MEOEEMSEERIND, K
HOE AN 75> T BAEEREHERE &2 DOFIHRED
REXN. BRRE2EDDHRAICERMEINS &
ML < DEFITHREIND, 2B, ZOHAFIFATEE
TRERIER I R SRR E DB E S BRI
DNTHoEEL. BIRBEEORECHEABNN S
BOiWHEEERT S Z L bEEHEINS,

3) MUNEBAICKREESRTALEERRIBED
thELMLE

OB A 3 2 VT DT & > THEHE SHED

- BEAHASNNIERD 5B, BiafEHGSROMEKRIE

EHAHRAYAE L CIERR ORIASIRD LRI 72 5
INBEEHLN, OO FDEEREIC XS4t
FREROEENS b 535, ThEOREE. BA
SRR DE S SR AR IR SN, ISk
DEEBZE LTS, LA
ADHEIMEAEN, WA EBABRADNT > ADE
EXNFTEOIKICAE S FiKT 5.,
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BT+ -S4 [BSE(CAIENE ! 81 B—HIKCTHILE ~ HIDLERH— ]
5. BURHAFEN S BTz HHCEA D725 DB
1) BTG DG

JSATBUEAN  BERENUIEEE
TtHERENEL Y — - ARER

1. [FUBHIC

RIE OB ET S BT, L &/ E
WMEOREYD, BERBEETIX L H 4 =, KRR
BETH 1 H2E, M EFEOREF 1B
BLidnNER0 A, ZOEEEZRERMNIC

2. BASORKICLELREE (BR)

1) AR &t
RAFREA LU TERTRBERXRL DT
WIA4 T AEEREMEFAB L. 1 HEm B
BEITOBEEBEAET. RBEHITEL 26
FOBEBRER (1 HITKENEUTSE) &4
ELBREREER20EBDELET,

Q) BB DHE

fAE 100kg %47= 0 Skg DEYEBEHEHRT S
HbNDELET. ZOEDITHERHIEIT 650kg
OHXET1HIEYED 250m® &R0 £T, 5-6
AT 8 HEMBETTNS (F2), 250m* % 8
L 20aN IHELZDICHERHEMBERDE
T, 6-7 AL 250m* % 13 £%, 8-9 HiZ 16 {5 L /=
BN ITELZDDOLERBETT.

3) R IR g 0 5 &

(1) B E/ZXKEBE DA 8-10 KFRE 4k

R T A I BLD TR R BT EN DY 2 [E]. IR

®1. HHEH
ARFFER  20cm
ABFFE R 130g/m?
Il 2 40%
BHEERE 78g/m?
HDEKE  650kg

x1, 20EBEHAERBITRY

O 2B L., BRERFETDZ
ERDBEAATIN, &/ 0 I B % MR
THRENE—FHENWZIBZTLLD,

WL TARHEIEEAONDHEEZBEL. K
H 100kg Bz 0D 3kg DY EBEZHRT Z D
DELET, ZDEEITHEREMEIL, 650kg
DHETIHIESZD 1S0m?> ER0DET, &
R OB EBIIERBRDOEE & FEk.
150m* ICK 2 TRERUTDEHOMRE 2 #H T
ZEETY,

(2) 3 W E1 42 8 O M4k
EEBEICRBNRNN, DL TS iz
BHOANTZENWENDI IOIRBHEEHEL T
WET, HEERPIFEAERERLTVS
HEDERZL ., KE 100kg X7~ D 2kg DEY)
HEERRTZLOLLET, Z0OLEITH
BRI, 650kg 04T 1 H 1 BHNED
100m* £ 720 £9 ., EHHOBKEHIZERK
BB DOBEE EFEHK. 100m*I2E 2 TENT S
FHOBRREE#HTZETT,

K2, WEBLERCHERXK

ZFH @ BER KPERXE

(g/m*)
5-6H 7.0 8
6-7H 4.5 13
8-9H 3.5 16
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3. £&8 :

UEDHRERIICEREDET . MHALT

ONBEOREBKRT,. 2. TRREFEMBEEIIET
B0 Xx9, :

10 ACIBMEBAENR 2 ITRLEEXD
HBETFTLETOT, ISLICHKEREEECTHM
REREEEEHET S, DE2VIEIHBIFERBSE
EEPTREOHEEZED, EHERENAR L

&3, FFHEIN O % B HRBOH

LBWESEHRTILENHDET., ERNR
DFAEEZIMA D7D, EIRTIRBEARTICREBCGHE
DEZEDLLYUIZANVINTL LD, BB,
R TIIMBEZBLICBNERADT. @
B R (RICHER) B50F1ITELiRE
BICLRNHBETT,

5 B TH T

=Hi 1Y 720 (a)

403 H D & (ha)

MR B&

8-10fF ]  3MF

B 8-10FffH  3KF [

5-6H 21.1 12.6 8.4
6-7H 31.4 18.8 12.6
8-9H 39.6 23.8 15.9

8.4 5.1 3.4
12.6 7.5 5.0
15.9 9.5 6.3
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[T+ —S A [BSE [CRIFZNVE ! 18— B TEAE — D Op Bt — |
5. BEEFED 5B HHCEA D7D DSBS
2) YIS DB

RIS - | B

B AN L VARSI TR U 7 B
72 <BUHCE R DIEE L85> TWEA, T, BAH%D
INFE—DPHHERE L THRHATES LN

1. BHSFIRICEL7=FE—RiE

BHERAEMIIZ T ONNENRAERED TRy

a7 &, 1 BENEDBICHEFIE T % A eI
BENSHAEDOTEEZRA NS, PRI 89 [,

2. HUSEHOBRE A

HBCEERET 281 2 ML, B R A RNER
12725 &S MEH A ERFEET B 2 8. BEO K
WEDAFER LIS ORRBE—RHIEBIETHS,
1 KRS L OBERITROBES BN TR 5h
D,

1) BRSBTS

(DFEDRRER AR - WEL4% 3, 6, 15 BTH
LBa ORBGHRER @Yk 1. Zhah 50
kg, 85kg 132kgflEETH B, HUFHEAENEEIT
FREFEOE MGG TER, BIOAY v M
NN T DI DBV BT (9 15
FFRI) &35,

QBEER : FE—FAREHITE L 30 nTHUK
FIRT 2, TOHEOMEESER Gk 4 bl L5
59) 1359 200 824 ke/ 10 AR T2 B,

(3) BARERIFR « FIFZRI SSWBRECRET 2, F
B3 —EREHTIZE S0om ORHEHIC AML . B
3 15em FTHREE /D, 207 EIIAFOREERE
EEDDIEDICH, E M O 24T 5
DICHEETH D, |

@FE>—OBRERIEREN | HEEOEEEET 6
~T B2 TR T keizy/10a/ A EmBEL. TDH%
EEORITEE BIETT 2, EEBMETFT2 T A
THLBIERRREEM S0, | BEAR D HOEH
MRS LB 2, R 04 EmEE e

ST, T, ARG RS
BEIT, YIS FE S — K A
e e o

A EHNIEE 4-5 EREEOFIFEATIRETH D, Zhbid
DIz &b 6 FERIBBFIATE S,

oo

(=2

=N

oo

EHFHEE (§4ke/10a/H)

0

520 6/19 7/19  8/18 9/1T  10/17
K1 FE—RBE M OFHEEE

DFIAZZERL T | BENEROEMDSHHFIE T
ZETE & Tl E-#) 02RO TR
L. TOETENZTIK 6ke/10a/H. 3ke/10a/HTH
2,
2) 1 MUK DOAETERE & X E

BRSBTS SRR, B EIRIC R DR
DH5ND,
Dla Y7= 0 OREATHEH BB 58 X BUEF R

200kg/10ax35%+10 = 7. 0kg/a
@1 H 18847 0 OB R A R~ R ATEE
R
3. 2kg/T/H+T.0kg/a= 1. %a

QR DX E= R A+ 1

REEENT. BEENRE L REERICEE TS
FTIKET2HETH VIRRTTREHR 2R E
TEBRLTRDBENS,
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# 7. Oke/a+0. 6 ke/a/H=11. 7 H.

Rk, E-#:23.3H ,

WEHREIRI A+ 1 &L, FAX F -
BT 24 BIX E735, HIROBIMAAEZEML T
P ITERN

3. FEI—EHBUREROFFEEN
FE—ERBIEOEANEER 2 IR, 1H 1

B DBRIT. BHGETEE U TIRESREI DX

EHINTSUTRE Uik R, wrlaiil, . %3

T 38ke. 28kg. 21 kgDFAEMESIZ, | FLHRITHE

BLBEASEBLVAEERITNEN

x| EmyER (SRR A58

A SO A BB S 58T B LR D IR
RS X OBREER 1 IORLUZ, SEROMEITE
HOIREESRIT X 0 T R3O HUBCE LA B AT S S
M, BBUREFT4B/ha, E - TT 2 Fha DI
WARETH B,

1, 726 kg, 8, 790 kg TH V. B TIN HARER 67%
THolme TOXIITTFEI—EFREZELINNTIK
BRIAT 24RTIE. BVEKRET 8 Thell LOAA
FENABETH 5,

K2, FELV—FEBE MO A PER

' H-#% A
14X R, ha 0.96  0.96 — R P B
B K 12 24 SE~ LA 49 34 35
BB MERS, ha 116 23.2 ARG 228 191 164
FHREE . §H/ha 4.3 9.9 HOEL, #Mke 129 147 14.0

BEfR Bke 99 44 25

EHE=, ke 37.8 28.1 209
FLABH K, % 3.17 3.62 3.90
TDN H #53E.% 52.4% 72.4% 81.4%

FEEETDN B SR % 66.9%
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Wh7 + —S A [BSE [CRITANE ! 81— THAE —BUERTIOLESR G-

5. WEAEFENS A BHEEA DT DNESH
3) KiLHH DB

B RAUESER R - Al ¥

OB, REEL 50 SERIROPREREENL W,
UL, ITFEFAEFROLE S OMUMMERL, B
PSR ORE - PRI L TRWIRRICH 2. R
Tid, 7U—Z b=)Ubic K R EREILKE BEY
—H T BREEALKRIR MEEERAIT 5E X

1. FREOKIOBHR

1) EHEREOES

TROWEZEDEMTERIT, ¥R 12 £ T
54,800ha & YRR 5EE— 7D 94% 1T L=, RN
Hiid, 53432 30.8ha & 458 21.5ha, AR#I26.6ha L D AE
<., HHbE® 5.1 &4 37, BEI32 k&<, Bk
F ARG R ZHEL TS,

2) KRR

TR, BEEFEY)FIFR R TR 11 £

2. WEEEDOTIR

1) PROFIA

FEEERET, L 3327 T 3,000ha Lk 15 ERT
30 fELA RICHER U7z, Reid. BOHE L THREOL
TFENR L, EHIEEEOE—E, K OEAE NN
BL. OBEENS  BEGRROEEATFETH 5.
¥z, BRI SEENA T 2BERD R5N5,

5

HIRUY,

I T, HEHH CRETRRARLZTIVSA TS
AU P R EB89) 2 FIH T 2 RHRIBHR DO BE EFED
5 AT BBCEA DR BRI ERNT L ET,

8.4% (41 5.7%) S HEFI SO AR D 40% M BEL FAD L.
FIRFERITEE 321%(EMM 1%, FHAH 21.1%)
a8 253% L DEWN, BRI EE 2 SBERIL
T 22 FR8%)LARE 345 F(19.7%), &3 525 F
G 1%) K DIENWERRICH S,

2) PROFEBINELES

LHS =D AEFREEYE., EILTIZ6 AN
4.79%g/10a ERBE<, T~8A>9A>5A>10 A
DIFIHAT B,

ZHHITIE, F - B - ATHELE 36, 40, 2.2kg/10a
L7325,

s B&EHR
—~~ 4

o

© 35

~N

® 3

=

a s

LTl

m 2

i 15

o 1

B

SH 6H 78 8H 9HA 10 % X ¥
A8

PROAR - ZEHIOBLEEE
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3. FMAEHODRRR

1) MHEDERE _

FREREIIHECFHROEE S EBITEML. HHHEK
(3~ 8HEME) T 6.7~11.6kg/EH, BB TIL 12.7kg/5E
NERERD, Fiz, PHEMEARIOREE - IH5RICK
DR EOHAREIIHIE SN, LEBBEE DD
ERAR

2) FMBEOFIRAE

MHCERIARL, FIAREL AR SRIOIEDHHR
INOWEDKERIEREILZ KD, RERBEEEC T
BREFHETT 5, BHEOERIZ L DR REEHI,
PR S —E I 28T 5 R4 IR I . B
IN—E L2 1 E%z DEREINE <725,

3) BESHXDORESE

FEHILERR BT, OBREOETIEERICEDYE
THERT D, QEORT) T 7 5y 2 2HHI LIk
IZBEEHETRLE IG5 2 B0 DHIETIRET B, A

~

EIIF 14 X, 6 APAEILEE 20 5X, 9 B TVEILRE
20 X EL, BEEE 25X, 6 AL 17 HixX
TR BRI 218 5 AR Th 2,

FHTHIO 1 Y7z D RERRL. HEOHEFTED
FIRARENSHPBETES a. E3 a. k5 af2E
Eiz%,

4) FCERE CFLEE

P R OEKBHEFT D N RIS 4241kg/ha F2EE T,
2 EDBUEREE TH) 7,900kg/ha DI AEFENTTRETT,

RS UBGREEL. BRI R DO BRLRIC X
DT 2. RiChHaRfkEl % 3 ~ 4kg/H - B 572
RR T, HFLE 20kg /KHE TR T 2.2 B/ha DK
BUNE[RETH 5.

£ BABRUBIRERREAI O AL (F/ha)

N
o

6 BB OB K’ SEERl 3EFM &
s e H¥LE
E 4 15 ﬁ
4, = 2 5kg gz -y
, 10 2 0kg 3-4kg/H
. 5 1 5kg pE=a
1 Okg
0 0 .
1 1.5 2 2.5 3 3.5 4
AR/ 1) B0k, LI 8%. 2) 0 RAERS

MARGRE S FLAEE
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7+ —5 A TBSE [CAUINE ! 51 M- BUTHIE —BUERHOLER—
6. BHIIREITRE LNON ? — & SAR

ACHEESARIRSEARRY - =Bk

1. [FUHIC

MBGIREICRE L) WS FRBICUIZLIZH
£9, UM, BN KBROFTEL LEEIT
ORI AZEICDETRBEL., HEREICRE &2
IREBEYE T E—IVT BRI oM E WA B, L
N, BERENBEICRIETREIIOVWTELSE

2. BURISRBRSMRICHTOTFD

1) BF/AmE
FREERIME < 725 SEAVEEICW B IFREIE < 72
50T, FECHtE N3 SARESDRL<I25, K
H(1996)IZ L HUL, B EBA L EHEOREIIBIT2
SAPREHBIBISH R L > TR, EESHEN
HHD 6090%RRETHS (F1D, ZRUTKD, BEER
BIERENETH D5 OMIE/RS AR E2E T
TED, Fi-. SNBSS TIEBIBEOFEMEA
WOT, BEFRZERTES, BEMHOBARE
ERL. SEERREM LIRS 283 REDSEE
BEIZPBVTRBERNZEREREMKOVLEDTH
%,

=, Mi3REIc eI L) EWHRIUIFERNS
ERETIRWV, 2T BEREICRIZT B
THEEDOHFEERIN S, FRRE S BREARORR
ITDWTE R,

2) AFlizimE
BIN9on ki BEARS TRELZERICEIN
X, /KR ORSER RS SRR A, BRE .  K
BB IO E VWS B DENIC K> TRIRD., &
HOF CIIBEHEH TR < BRETIHE - 7= (E 1),
E7z, IRSIEREERIIS(1999) TRl S N s & 1R
EHicBIIAER 70— A TH, ERICKHRES
POIBER, FREHOWTNTHRIAEL, HRIE
TIFRE# X D b RAEAFR P TRBICE 2%
nEIHiEhz @2, TIN50 EMS, HEHEH
TIEFRE X D B EEIKEGRENBRE ENZ B,

R1. BEEAICKSIENEREHEORIES

(G F(E)
HUBCE AR

RES EESE  ARMEM SRR BAEMIK

HFA O EESE 4R SHBEM =R
EHE V)

E 936 860 712 544

JR 470 432 356 273

G 1,406 1,292 1,068 817

(100) (92) (76) (38)

ED (ONTBEESFITHT DHER(%)ERT .
2) BEEEEARE L., MEERIIREESSOH, HMA43

BEELE,
3) B BEII175SH & Lz,

4 ERIUVROIAYZDEHERIRES WHYF) T
“40kg, 20kg, FEPEL (¥F.4) T30kg. 13kg., BRHFT
15kg, 8kgk L. KM%/ 0 OEHERERICEIDEMLL
BRSO ERTFL TEHRLE.
5) B OB E S/ 02088 & Uiz,

(B3R, 1996)
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2 e
40—t

(E\R) REHEBEE

1111 11 05 06 07 07 07 08.08.09 09 10 10 1111 12 ©

R Y A A O U
22 25 29 24 24 07 08 25 09 24'09 22 -07_24 09.24 09 . .

H2. Tk hiEEREE R IR E O ER#EB OB B bk
(19934115128 ~1994412A 8 #hT4miZKREIEERA, B, 1997)

(% E 1th(68ha)] [ ¥kt (30ha)]

3. RNEHOFEEMEMBERDERTO—

(kgNha'lyr!, 1995-19975 F19iE, IR, 1999)

3. BT

B kD & SV HBERE R &I RS b RIS DEEREIAREEEE T D) TRARRTER
BREAFEEDE TS, O &d, RUEEKE WV, TNTNORBRFEICENTHOREREMRN
TRBRHEZEANSBBCEEL TS, SAROE  BHEROTHS,

ESFIED DT T, BERBREANICED 5720

END ZEREDTISHEBRELRTWN, Thbb, BE
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BT+ — A TBSE [CRITANE | 81 B CHALE — RO LB R~
7. NXINT 4 AT ar

EER (MHR) : BRI SRR EFREL T AR
S TWEEEET ZDOHEOBKIAE=REA
29, SHOBEEL 2V NS E2a

THRBUICEED 2 CERREED £ 5 EBRTH 55T,

TOHEHERIEEEFEDTEELNERBNET, T
NS BBEFICTTR, BREEHZE > T ERA
TLZDT, ERICADENT, Bxo AL THE
NS BRABNHOELZS, BSADTERDD
L. BEORICEMORMZ LD ZNWEENET, &
INHEKRE ADIE DN EBENLET,

BKE RLIBRTEEER) : AR IAED S, FIIHIRHEET
DHFFEHEND E A THREREEZPLO TNEHOT
TENET, FAIAERN 6 FITSFREARBLAZLEL T3
REWCRZ2DIFTIINET, SEHKD D ELUTER
2 FEQEMI L7 —)NIBEE LT, BlESHEO#
BEZTE L. RIBKORBEEOEEEZTE
LT, 2EOEMI 7 ) TREFSEEHN-LE
L7z, BNTE ETEMKEREEZIERL /2D T,
SEZ DR A S RSO0 aho &,
= OMRDAEZT TIINET, FAOREHN 2555
LELENEBWET, FNIAELT 3 REIZSD
T E, AL<BERBHTBD ERATNES,
RN 40 AN S EDBER (MEREEH) ITXDEL
T, KREEERZID AND EWD T & THILIZE A
T, TS EERBICRDELE, 20K, b
40 FELFEEHELTWRDITTISNWET, TO/IE
LN EBRRBERTISNET,

BIE, ROME, TLUTRAKRREETRET 6 AD
RETITSNWET, TOFTHES 4 A, T U TE
[if&Id 49ha, TUTZOFTHEIZEZNEL TS
FTid47ha TZIWET, TOHF THRE EREL- 52 .
U THEERNDIHEE LT 47~8 BT 100 ZERGED
HREEEZT> THED X7, ERLEIRIER 2FIT
T — % T 9000kg 75 10000kg TZIWNWET, HifF
FLEVT 450~600t T, SO THOEFE TN EZIZA L
FMEBIE. 23, FEORSAEFDENDZ
T, 7ZWE0 4500~6000 DA ER 25T THED

7, FHERIZZE W0 40 5% TY, FADFRETIHUL
EEATIIZTSNETINE D, BRI TR,
HIBEEN S 4 5 D ANFEE E TR S BEFEIRTE O T,
RIFPHTHZZNT, I EnbnTWcHAftE/-
VEREHOEN D OFE, RO—)/\v 7 ELTEX,
EEFEIEZIZOV T, WAAT T ) A b HE
D 2 EOMRELTEOET, EnzWhifatis, o
T 22%RIR TN A SN EBNET, BN
TEWJRWNERI—BS D 2t T END ZEIHIA TS
DET, BENTENETADOTEROEEDIZS TH
BEZLIENWEENWET,

PR  MEXLTHERTREZPONTET=
REATY,

ZRR (TESABER)  BMWEEEELE=KT
T ZTMS 10~IS L SVNTWITBEZ AT, B
43 FITRHN S ETFRIAETAD £ L. FHAME
3, EeERI7ZDICHREMICEZE L, AR
f40ha TL/=M 5, 40bha iIThEH LWER, Mk, -
UCRAE T 40 17720 72FFIC T4, M bIEED &
Uz, BN TYH, AREFEFT 1ha T1EHO4F LN
5 Z EEFRFR, HHINIETTA. IFNEIADE
BFHERN T EEWRITTEE L, ADBUARDLS
IZToH, 1ha T1HHE, FRITREDZDIENT
BT, MbLEFE-TESLEVWIHEEEZIE L,
RS TR > TEWT, E&Z2RIDITRBILK
LTHEEZREL T AEDH VLT, BE5LEE
RAICRE R L TN ZEERIGEIRLE L,
BEIEETIIR<HEREASIEESATT, 1ha T
LEATHICT 5 &M 0RTT. BN & LZD T
RN FBOENWEERES DI & a2 - T
EDESNRERLNITENEEFINSHT, iblEE
> T 20 {4 200t R T o EHEB L E Lz FL Z
EEMTEEDBORTE, EERE EHMNB 4 <7t
> TWSDIFT, BIEER> T tiRA D EA4-2EHET
BE, BITHRFEDNTUED & FOREEICZS
TULESIEVWDSZETY, 4. B FOEENH-T
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NIEET, BEIBETHOEITNS., F2@ET
5 & BEORKOEEYIIERTHS EENET,
ST EERIIREICHT AR EVNIEL TIERER
MEETIINED, | EETEGEEZ 1t K< 50T
BEZ2DE, TNIEREAFIHVEBADT. B
BOBRKDOEEYNIFERIZAD EBNET, TOER
EEBAUEENUTRERL - B - F2EnE. 20
BT THANHES &, ZOHFEHOINADHFT
BEOTENS L EMKETHEEESATYE, SH—
BTz TVWB O, WEFREOENL EO4-A
NERS TVWBEITRATTR, boENWXIEHAED
EEREBATERN - BEIIH D XN E, I2Fz
EJLVRr= <T%l@6ﬁ4&<ﬁ%ﬂxoféf a
DFYZHFITEZTIIZ D MREFNILE D & TN
V320 A ODEET, 21 I3 IERE- %—*ﬁ%ﬁ nWHZ&
THOET, FITITEREN3 ABOETITED, 5DD%
MTTRFZESOFERDE, AD100EEBA DHER LT
ES5 L TWERZ, RO2FEOBLNEBDAZEIN, #
BB « BREZES T NZBMNT TN AEE S
7o) EEDNZON, NEREEZCSTTWSAE
ODEW, 21 DT EES 2. | LFEDNZ2ONEE
ZIENWEBSTWET, 9HNWAARSDHERERE
HZEELETESD, RENDIHEETHD T, 1ha Tl
EORHEND BODEEEEH DL HBEHT
BAREIZTINWIT RIS 25FE LT, &E3A

HIZHMOPRT BT NZODRER>THET,

FIONIERD TIIEH L TNET, TRERFIL
5T EEROTNEIEN—TBIETINS, &
MEEE L2552 SR TE BT OAMS
T SKOESTNBIEERSTNBIEE, b
SEERE FEEMIENSTNENSTES D%
HER LT, WOEEE LIFT< s BT
WET, HONRESTINELE,

(ERRR (BRHEBRER) | RFOERTY, =KSAD
BED THRIIREICELWON, | T—<Z2IERITH
RERi> THA B TWELEEE L, bhbhe LT
3 REEICEL WIHE R 0D T ETHEES-> T
TEFRIEATIN NEAEIREBELVWOD. | ENnSRTN
NFEEINETE, broEUBIEFES>TLERNET,
KSEXTHDERSEDAAFTINSER 4 DHD
HBATING, HEULICHFEED 2 EICHEND S

ATHH T, HENTHWZIE, 158 1ha < By, 50 B8
23U 50ha DERE D B WITEESE R HIUL. T
FERBICEIREN RN E B TIINET, =72, Bk
EEEEE TV — A M=)V DATT 7 — BB UZES
Wi EIFEDOBFEL TR U TRWNENDFETT
JE, bbb FHETA RhsnwEETE, £50%
BNWEESTWET, RECEBESENSO MHiimE
WZBNTHHED R LIZ00 | EWSBFELOF
Th, HOWERBHEEEZBIEL T<AENS &N
HOELE, ZHUTTIX0HIEE., BEICIYYTF
LTHY., KEUL EHBIL T NELIGEREREDOH
BIAMTIRABRNERXIIE>TWET, FMRDAL
EBRABBOBRNE Lo EEDEZAT, [HkER
BB YT 5. ) EEDND EHHEEOA A—
DNKTNTLEDSHBDOTINS, ANIAL MBRH
DELES, EALBENLENERBNET,

¥z, GRREED HEmEEINLEZOMRERE
EHBEL T30, ] EWDBFELED - EESED
TFTEFNIERNWET, BIENTRZON? &
W TEENTERNON? L., PIFHEEETIX
W0, TRy REM, WAWAMEET, ABIEREMN
PR INTETY, £2-o ZTVHOAHRTHRBEE N
WHHBDIFS BT 500 ? ZEEBHVE L
5, KALLBENWLIZNWEBNET,

SRR (RYIBESERD) ( SBFS T e AR
WEHTREDERMED AL > TWIREBREL
L EZFITTTR, HEHE BB OENTEDEN &
WO KD BEMNED AR, EOFHE TRETEEINE
D TVBENENDSTOBEMED A > TNIBEEL
ELEEBVWET, 40XDICTTA. HEE LS.,
BESH & Eo BRENNEND XD ITIEFICEMIC
BB EBBRIASNOTVWATITE, BNZZTE
Wz o 72D TEEICIZ SR ORERERHENH 0.
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Which is Advantageous on Grass and Corn Silage for Milk Production per Unit Area?
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Comparison of characteristics data of meadow fescue (Festuca pratensis Huds.)
clones evaluated at three locations of Hokkaido, Sapporo, Kunneppu and Nakashibetsu.

"Tomoyuki TAKAI*, Hideo SHIMOKOJI* *, Hiroki Fujii*** and Kazuhiko NAKASHIMA ****

Summary

The objective of the present study is to compare the
data of agricultural characteristics evaluated at three
locations with different climatic conditions and
confirm the importance of field evaluation tests at
such locations.

Ramets of 137 clones preserved at NARCH
(National Agricultural Research Center for Hokkaido
Region) were distributed and transplanted at two
locations of eastern part of Hokkaido, Nakashibetsu
and Kunneppu as well as Sapporo in 1994. Two ramets
per clone were established in the field and evaluated.
Winter survival, first heading, plant type, plant vigor
and resistance to net blotch (Drechslera dictyoides)
were evaluated.

In conclution, (1) first heading and plant type are

enough to evaluated at one location because of stabil-

ity for environment condition. (2) Winter survival
evaluated at some places in some years showed com-
mon winter survival. Evaluation of final year of
experiment is essential for critical evaluation because
difference among clones increased with years. (3) For

net blotch, Nakashibetsu is best selection location.

F—7— F: DR, B, HES. £ERE. 2 K
77 xRY
Key words : First heading, Growth habit, Meadow

fescue, Net blotch, Winter survival
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Results of the improvement to highly productive grass-
land and its component analyses in the National Project
on the Improvement of Grassland Production in Hokkaido
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Evaluation of digested cattle slurry applied at different
application times onto timothy sward as a nitrogen source
Kazutaka KURIKI and Teruo MATSUNAKA
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Application of digested cattle slurry in a biogass plant on

timothy sward.

1. Dry matter yield and some mineral composition in
relation to the risk of grass tetany.

Youko MORIMOTO * Sakura YASUI * Taiki YOSHIHIRA °
Teruo MATSUNAKA * Masahiro OKAMOTO
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Application of digested cattle slurry in a biogass plant
" on timothy sward
II. Fermentative guality and digestibility of the grass silage
from applied sward

Sakura YAsUI- Youko MORIMOTO * Taiki YOSHIHIRA *
Kazuo ATAKU * Masahiro OKAMOTO * Teruo MATSUNAKA
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Fertilizer Characteristic of Effluent from Cow Manure Pile
Tadashi TAMURA, Kan WATANOBE, Keiko MINATO,
Satoru YOSHIDA and Hidenon’ ABE
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Environmental nitrogen load derived from digested cattle
slurry applied onto grassland
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Significant effects of surface applied calcium carbonate and
irrigation on ammonia emission
from cattle slurry applied onto grass
Hiroyuki ISHIMURA and Teruo MATSUNAKA
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Evaluation of the effect of applied nitrogen forms and soil
moisture regime on nitrous oxide emission from the soil.
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Weed Control by Living Mulch of White clover (Trifolium
repens L.) to Weed Seedlings in Alfalfa
(Medicago sativa L.) Sward
1. Densities and Plant Heights of Weed Seedlings in Alfalfa
(Medicago sativa L.) Sward
Shun TAkAHASHI, Takanori YAGI and Satoru SUZUKI
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Weed Control by Living Mulch of White clover (Trifolium
repens L.) to Weed Seedlings in Alfalfa
(Medicago sativa L.) Sward
2. Effect of Living Mulch by 3 Varieties of White clover
(Trifolium repens 1..) on Weed Seedlings in Autumn
Shun TakaHAsHI, Takanori YAG and Satoru SUZUKI
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National Agricultural Research Center for Hokkaido Region, Hitsujigaoka, Toyohira-ku, Sapporo, Hokkaido,

062-8555, Japan
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Local adaptability of Galega based on the yield of 4 year
Mitsuru GAUI), Kei IwaBUCHI), Kiyosada Hiroll), Sachiko
IsoBEl), Hiroki Fuym), Tsukasa MAKINOY, Hiroyuki IUCHIS,

Katsumi NAKAMURAR), Masaichi TAGAWAR

% B

HMTER -~ ABBEN VI (Galega orientalis
Lam ) OIMREICIITHERBEE T, U A 3
TXEEA L, BERS I UCKeETmD BN H L

WEA T DO ARBETH D, TORIERENZRIES -

¥, TRTERTAOITL. 5%, TV IOAER
PR X SRS IC B A I ROTRESLETH 5,
AHETIE, S [Gale] 120V TSEH L- iR
RBREORELED LIZ, TV HOIHREICIT 5 itk
BIEE RN Uiz, RBRT EeiE o, %< o
REOHADL & CHRESI, LTS,
MHHEELUAE

MRS, VLA [Gale) LIEHEL LTI NLT 7
W77 =XUH] #HWE, SEHESAEROER
SEmd, LRERR, RO, KB, B rERE
FUHLERIFC, F7 VU EEERIHERSRICBVOTYH
FRORBRE L LTz, MEEBRBRORBIMIX
1999 £EH 5 2001 % T 34 TH 503, KL%
Br& 44EH 1| BEE CRREZHNE L7, RETRITESR
T NT 7 VT 7 ORBEEEER L, RBGE, #
TSRS L USRE R (IS 5808 - ikt
{EpiE RS RERERBRIERDOF5 & | ITELK,
EBRBLUER

3y FERIEICBWTC, TV TORERT LT 7
W7 7 LIREIRD TR, R L PSR
&85, ILRERBLUKRIERThHo, BT
BAVIOERENEL . ThbOFRBHIIBIRTY
BSESEW LB b, —H, HIBR, BrE
RBIUWIBRBHCIIT A7 7 V7 7 KRN E 72
V., BAEHENEEZ b (K1), BHEIME
L EZ BERBRHIZIVTIL, Bl v 238V M
BHLNE 1) 72, SERORKNYZEL L
T ZA, 9A 7 BITHRHNY & LIRGIERZER<
%< ORBHCTEED 1 FENEN B o7z (F2),

kXY, HUHEoT MW EERNTH L

C. HLAOESEN SRR RES NS bDLER D
iz,

B1 BRERBICET337EaHEwRE

= 4% o
787877

kg/a
§

EA L MFHE) xR B3 am L1 L]

%1 HENI-HH 2 BENMNE - B 1 BENEH

St 99 BN 00 REH: 00 Bd&N 01 i@l

LR 10/26 125 10/19 80
PFRRE 10714 93 10/15 117
e[4-) 9/28 98 102 135
Xt /12 12 9/11 97
A28 w3 913 58
= 10/5 R 9/18 59
A 1012 8 9/22 51

B2 4EA1BARNNERINERENYA
90

(a7 N7 1o
W7877877

AT BMTFHG) R um L 1.3 &
10/22 10/15 10/10 9/7 10/15 10/18

DiBERENTEE ¥ —(062-8555 FLBETHEER¥Ey i
1) National Agricultural Research Center for Hokkaido
Region (Hitsujigaoka, Sapporo, 062-8555 Japan) 272 L
EPEERIHEBH099-1421 ¥ RN FEIE 184)
Hokuren Livestock Experimental and Training Farm
(Komasato 184, Kunneppu, 099-1421 Japan) 3)i# AL 72
9150991496 & EEFIFFAMTFIVE 52)Hokkaido
Pref. Kitami Agric. Exp. Stn. (Yayoi52, Kunneppu,
099-1496 Japan) DiE ARSI EEAS5(086-1153 AR
EHHTEL - - 1-1) Hokkaido Pref. Konsen Agric. Exp. Stn.
(Sakuragaokal-1, Nakasibetu, 086-1153 Japan) 5)iEsr XAk
BEERRR(098-5736 HeERREGER FTHk - I£) Hokkaido
Pref. Tnpoku Agric. Exp. Stn. (Midorigaoka,
Hamatonbetsu, 098-5736 Japan) 638 L& 7E Sk

(081-0038 _L)HERHFAHITTE 4 #% 40) Hokkaido Pref. Anim.
Husb. Exp. Stn. (Shintoku, 081-0038 Japan)
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H U7 (Galega orientalis Lam.) DGHE & FELEIE
AW B - BE e - BIBIESR* - KRG w00k

Chemical Composition and Leaf Percentage of
Galega (Galega orientalis Lam.)

Kei Iwabuchi* * Mitsuru Gau#* - Masataka Ogata*
and Hiroshi Ohtsuka%i*
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HUHiL, BEIEERT L7777 LT 18
FIRERV, LOLERb, £EFRT—UOEIMcHE>
MEDETIITAT7 7 A7 7 X0 b/AAE L MEGEHE
BDENIVRIBRETEDWEEMOSH S Z LAGESH
TW3, AHETIL. VUL 1 EEICRIT 3858 4%
WEL, TAT7 7T 7 ERBE UTHRE & OBELY R
L, LT, WET—# M CEEFEOSETHN
7= 55 CILERFR 22, 68-73) 1 & VRRFEMEDTHE% L=,

HHBELUHFE

BEZAFEEOBEEHP6 H 20 HITUEL-1E&
BEEMEHCAW, SRR, VLT F &L 184)
T, WETNLN T 7 NT7 7 =X 008 Uiz, INHES
DOFEREDAEBTRT—IX, HVAIMBEESH. 7A77
N7 7 HBREREICh 7=, FIEROFEIX, ML
HAEEFHERD D 10cm & LT 10 XY (15 K4H).
B & R H3T T 60°C T 48 B BB AR L= 8. &K~
DEMEEZFR L=, FEGHITL. B2 L < Ad
WERIBHER T31236\ VT CP, ADF, NDF 2o\ T L
Teo BRPHEOFHMIL, 4+KE 600kg, FLIBHA 3. 7%, NEL
BLOCP DHERFECREZ 4 40. 97Mcal, 406g, FAffi 76
M. R =— 4% 35. 3 & Sd8E L., BEEDFIETRE
fliLz, 2. HVHBLOTATZ7 V770D 1 BEH,
PN EIE, % %551.8kg/10a, 502.6kg/10a Th o7,

BREBLUER
(D fashR oy & iR EE A
CPEEBIIHVINRTA T 7T 7 L0 2.8%EEIT

xR L BREBHTIGET (099-1421 H BERINFHRFETS
EWEL 184) Hokuren Technical Research Institute of
Livestock and Glassland Sci., 184, Komasato,
Kunneppu—cho, Tokoro-gun, 099-1421, Japan
BRI v & — (062-0045 FLIRTTE X ¥,
FE 1) National Agricultural Research Center for
Hokkaido Region, Sapporo, 062-8555, Japan
ek 7 U VBRI AESSS  (060-8651 ALk
X4k 445/ 1 T H) Hokuren Federation of Agricultural
Cooperatives, W1, N4, Sapporo, 060-8651, Japan

F<. ADF BLUNDF EFEEHE42.5%., 8%HLAH
HRIZED T, XS VIERB I UEROEWEL,
WAL E BV IRT A7 77 7 L0 bFERICEL.
3% 10 A7 W HEH T 13. 9g. FEBT 14. 5g DERNH -
Teo 728, BRGS0 OXBIIT VT 7 VT 7 DFH
%<, EEHIY TIXZEEDERITRN, oLk X
DIEREEERDB L, HLHDR42. 7%, TALT 7T
W35 1% EHT VAR 1. 6%FRIZEI - (F1), CP
EHRLERHIA L OBYRIL, (P EAEIIZERHAIE
WEEEL RBBAIZH o1, HLHITATZ 7T 5
L ERLRENVIBEIZ oy FEN, TLHTDEN
CP AL, BWIEREIAICBREL T\ (M 1), —54.
H VA D ADF BEIONF EFRIZOVTIL, EHEAL
DOBHRLISMT, EFAT—VHTIZED U 7= Ak
FOAE—FRRESEELTNE EEZIDND,
(2) RRHFHE D ‘
HVAE, B P EFEERT—H T AF BLUNDF
BAELE, ZOX 5 REREN S UTHIRT 55
AR S A 2HBE V2L —Va v Lk, D
FER, TUHE, FEMEROBIEED  HEEEAL
BRTNT 777 XD % 445keg/10a < AT 33.8
FH&E< o7, £LT, =¥ —LHEREDONT
VAR LBIDICHEE LIEER a— AR U TEH
LI-Z3 1 2RI A VAR 271 THEL o= (G 2),
PoT, HLAHIEREREIE LTT A7 7 V7 7 L
DTN EOMES 2 ERETH D = L AR E T,

e

S 35
18.52a 41.3la 59.56a 42.7a 57.3b
TNZ7/V7 7 15.69b 38.78b 51.61b  35.1b 64.9a
RN IFRZ 1WKBETHEED Y.

22.0 OHvH
$20.0 | ATATZIATF 9]
;1&0 0.0 @8
& 16.0 M2A
§114.0 A A A
S12.0 e
2% 30 35 40 45 55
ETRE (%)
E1. HLAHOPERELIESES LORBE
B2 SLOREORE _
R JERP #E3
= EHRE JERo A Filgk
(kg/10a) (kg/10a) (FH) (FH) FH)
% 1,432 3907 108.8 14.0 94.8

FNTyPINT7 987 207 7.0 7.3 6.7
D A3L1kedh7= 0 76 L EE.
2) §1kgdnT= v 35. 3 LEXE.
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Simple renovation of mixed sown sward with timothy by
natural reseeding of the extremely early variety
Sachiko ISOBE, Mitsuru GAU and Kiyosada HRot

®E

T H Y a—NIABHEC S BT OB DA TS Z
EORREIZR>TRY, ZhE2RIRTAEHIZZNET
BRI & BEEDKEHMEOS ARDEEIC L D EEFHO
HFEED b T & T, R TILERE M REEIZIL
WE TR G/ HIE SN TV ATFE L —BAERFERRE
L, THh7a— WREASEZAV-BATREIILSE
OB S EHOTREM A ETT 5, FE—I1T2FHEL
BEDFARREIEEREETH L, 2BEABTHICT
F—IDBRLBHE - BEEL, BFERTTDILICE
D BT AEERDOBEE#FEK D Z L3 TE 72
B a,

2
HHELUEEL

HERFEIL T h 70— N2 fiFE : [Renova) (HREAE -
AARAER ., [F7Ex) (BAERE - LBFER . B
B RPENITF R —RAERTE Ty 7)) 2V,
BRI H 70— 30g/a. FE—200g/a ThHD,
HRXIT1 X 6m2@2m X 3m) T4 KEGESRE) & Lz,
2001 €5 A 16 BICESRE~BEEIC LV BEEZITV, FIF
B 1EDXY, 2FBIX3ENY 2200z, 1K(E
R B S RER SR DEMRILT 7 U VRGO R Te—
X% L, 2WRIEIRGIEE B HETERR SRS OIER) & D
XBIEATN, S OFAEE T2, WERET 2 £8
DHELT Tz,

RBRELUVER

FEERIX Renova X, A7 EFRKEBIZTH 7 a—n
DOBFEIERD bR T, 2FAD TH 71— D
451X 1 FE T Renova X2 Hokuseki XXV 6 BE
<, 2BETI2 AEM-72(E 1), 3%FEII Renova X

* BT L 7 —(062-8555 FLERATE X
¥ [t 1 &) National Agricultural Research
Center for Hokkaido Region (Hitsujigaoka 1,
Toyohira, Sapporo, 062-8555, Japan)

THIEASTED Biv A Hokuseki KIZBETE L7eh o7z,
HIRER L O AF 2T 1 FE T Hokuseki X273
Renova KIZHATEL, 2, 3BETCIMAXICEEEIZ
otz

1 WABEAE0 3 # 12 Hokuseki X3 Renova X X 9 %< |
248 10 ADEFEKIT Renova KT 1925 {E{f/a,
Hokuseki [X T 3327 {@{#/a 7=-7= (X 1), #IEB9A
2HMD24EH 10 A £ TOX 1 FEMIZIIT B IEIER DR
»3&% Renova X C 27%, Hokuseki XC40%TH Y,
Renova X% Hokuseki KiZ T > 72, Renova X
D 2 FBE DR BT £ — B ITHTH—» A
B, BTOBRNRED bz, 3FEEOXVEDEIZ
BT 5 2 R{EAEIE Renova X T 808 {EfA/a, Hokuseki
KTiZ07o7 (R2), £EFIRICAD L. B24TER
FOFE SAEZEM L QW EEESZ <, TR
D T4% % 5HTV Ve,

EBENTA572 2 REWED— I TEAHIHEFET D
ZENTFRENSHOD, 3ERIKNEETIRFT D
L TREND Z LD, BEASEL S B EH
DS EFIFTRETH D Z L AVNE ENT,

*1. 25 OEBRERE
7 hoo—\FiEiaB TAFIEE(%)
1% 2% 3% 1% 2% 3%
= = L) g - g

6R 7R 9R )
OH OB 0B 6/10 .87 9/24

Renova [X 4 4 128 495 842 704
Hokuseki [X 10 16 - 59.8 83.2 749
RERE 0 022 - 34 32 46
PiE 010« 084ns 032ns

2. Renova RDREAER 2 2(EFS (BESY/a)
w1 ¥2 $3 W F¥5  F6
FE OFE XKE OKE FFE R
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HA#EId 2002 £E 10 BIZ{To7=,
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Analysis of the persistency of red clover populations by
micro-scale sampling
Toshiyuki HirATA, Koichi YOSHIDA, and Hiroshi
NAKASHIMA

# Z

BET AL BTERVEDIL. RELEFRE
ERISUEESHESIZVW L, EEICTEAR KIS
ERTHREEDb 2TV, EEOEEIMHE KT
RVWEM TR, EBROBENRRX. HrEOEFOR
B, Db RHESREECERIEFELTVS, A#T

X, THI n—ERBORBEGHEE L EFRE

ITOBARLOBEICOWT, BT h 7 u— @
BEOBRBEMNE U IEEL 24 £8 OREMITBVTR
L&,

BHELUAE

S, 1997 £ 8 A SIS L) IER AR IS T X
Ja—)X  FEV— F—Fx— FIFRAEZHER ER
LieTh7a—1_ A XRBREORBEMTH D . WE
78 v F(Bmx1.5m)RZ, 10cmx10cm. 100 &/ IZ45E)
Lz Imxim OEERERX % 2 O0RE L. MRECT
H 7 a— R EEOREZRE L, MEiE, 1998 £iX
78& 98T, 1999405 2001 4EiX 6 A & 8 B DE2
El. MEE 5cm CI{TRolc. HMBZ, THI7 m—
TREEE, 1 XBEABIMOEMBERETIXEN
BIlZfTol, TEIZ, 23 AR LEE. HEREREFL.
ThI aNIZoNnCHEREEL, BIEEE b oEM
EEALGENFEE L TWRVWERBREEICSAIL,
EMEORHEZIToT.

BRBEUSER

EEK 2-4 EBITHT B 1999 445 2001 4 D XIER
BRI AT/ u—ROREEXR 112, ZHRE
FLERBREEOBEEROEBZRICT L, 7
HIu—NORER ARAERKLLEBRIFED
ME 1 EE CRAEERFR LR, BECHS L, 7
B 7 u—NOBERKIT, BEX2FEOREIEAT
BERERH 190 BETHo R, HBERIEBOHA
E2EBIIIMISBHEETES Lz, L Lais,
EXRBMICBNTEEROBAO A ICHARREZRIIED
EERZFEDE T 4 — NV FRZEE 7 —(060-
0811 #LiRTdEXdk 11 &% 10 TH)
Field Science Center for Northern Biosphere, Hokkaido
University, Sapporo 060-0811, Japan

bhizhote, EMREKLZRERBEEOBERT
i, MEOAELRBOMNED bR BER 3FR DX
W2EEICBVT, EHEBEOHD L ERMEMESE
DELVWHEMARD LN, TNHLORBENDL, Th
7 a—AOREOREEEORMIZ. BEEOBS XD
b, EHEEANERBRBAEICBITL. BERAN
ROT B ERERTHHLEXDNT,

1 EASEYOEEELERRBE -ZBRERESE
DEEER 2R L, RERGBFOEER 2 F B
o188 TIE. 1 by BEEsS 6 @&l tok
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HOENEACIIERPRBD ORI o, LML
b, AERTEHROEERZ 4EANR2EE TiX, BV
HNOBEEEN 2 BEU EOEAVCERERBEDOEEH
L. ZNODEENL, ThHI n—RORFGHEE
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LRRBINTE,

BAEX1 #HAEX?

900 900

860 800

700 T00
I 800 600
B
& 500 500 Eotber

Dgrass

& 400 400 . Bired clover

300 300

200 200

100 100

o

0
99/6  00/8 01/6 1
99/8 00/8 $9/8  00/6 01/6

01/8 99/8 00/8  01/8 -

H1 FRERICETHITHIO-/- A RHHE

BLUEHMBEROBREZDOKED

E ERERIPTHARBOKE
(Fl%. AEIONIESH S DEERDOEBT S %) 2R

19007 20005 0015

6 H s B 68 883 68 8 A8
WEXT »
LB 188(-) 142(55)  103(725) 73(709)  43(s89) 35(81.9)
ZhEEE 14000 97(89.3)  92969) 40(435  19(475)  18(34)
ERREMEL 40 sx119) 1122)  33(300)  24727)  17(70.8)
"ﬁﬁgé ......................................................................
2 EGY 194 145047)  134786) 76(687)  42(553) 330788
EHEBG 124) 9242  99(108) 40(404)  290725) 21(724)

EhAEEK 70(-) 83(90.0)  15(238) 36(240)  13(36.1) 12(92.3)

ERfEENMER BERIFEANREE

..“.' )5 o 1 2 32
Teoll3sr=Y) O Btk Elplants/cell) teel® /=Y D BB (lante/cell)
U ERGRAKE SHXEE

E2 t1cell®-YDA EE .
X {@c?*(f)%‘!lé} hBLERRAR-ZERGHGER



L EE BT LH 37 (2003)

FEV—ICBTHETFRES LUBEERED

EREBEBBOEIRE
XE K -EHE BB SR EHRELT

Year-to-year Variation and Heritability in the Narrow
Sense of the Seed Yield and Its Related Characters in
Timothy (Phleum pratense L.)

" Hiroyuki TAMAKI ¢ Akira YOSHIZAWA *
Hiroki FuJil and Koichi SATO

WwE

HIER (EE 5 (1998) . AL EWF#32:32-36) T#HE L
FHEEOHRBRER TR . FETU—EFNEL B
WEE L CWARBHERITIIEREFE, X HIC/3fL
bV EFETHY BoOR BORE . THED
FEFINE~DEEIT D2 h o 7o, RAFZE TIIREM
DEREHCHREOBBELRFTT A DORRE
1T,

HEBLUVAE
UTO3RBREITV, FNENEEEL LU OR
BEAE L, AFEICBOTIIRENOIRESL &
FINE IBEFEB I OHEladb Y ETEDIVE
E L (ETFNEE OBRBENTRECHELE
B3 57 AL TIifElend i VEFHRIIEL T
Flendh7z VEFELZHEALL),
D124 TEEHE S N7 BAE42HEEFR D H20004E I
g LR,
QRBROTHVWZA2REZPIRER L BEHIES
23K HE CEARE L 200248 [ 578 L 7= 3Bk,
QRBOTHEINZ . HKRODIIEEROENRE
TN Yo 7 BHELTE) 2  RRO &L RIESHIC
IR TEHIE L 200248 |58 L 7235k,

HREBLUER

RBO~QIBIT 5 BT NELEEBRERLD
FMOMBREELRIGRLE. SRR E L IHETE
FHlendb e VEFELETNE L OEZERBHAENEE
»HHTz. '

RBROLQLNbBEINEFNE, IFEET
&E flend 7z Y FEF E O (20004 L 20024F) tHE
M8 D 5313, E-EN3TH, 44%. 26% T, EDE T
{—F OFEROFER TS DENOHELLLT L
SBATE PO, 2D E N LEEEOFEIREE)
FERPRRE WV, T RO HREEITREEICH LR

byl AL RIS (099-1406 & SERIIT
FFRTHR4=52) Hokkaido Pref. Kitami Agri. Exp.
Stn., Kunneppu, Hokkaido 099-1406 Japan

BERBE THD & ORERITE L MEORFENE
N Ligd o 7 ERIE, T4 O HEE e ~HFEH o
SR 7= (20004E 1320024 2 tE X Z OB D LR IE
N3 TCEMST)ICHDEHR SN, 2D & h
BURRICERFEMEIC OV TR LVIBRZ 1T D BRICIE. %
NEBEEORBEZFET TRETH LEND D L BLE
Iz, '
RBOLOLMOLHETEBICLVHEEINZIFE
HYE Hladb VEFEOREOCORRERERIT. TN
FRSTh.64% T - 72 (R2) T &b FHREMEDOHRSE
DEBRITFNE OFERIE L EFNEORSE
DOBBERITHI2E I A_RRMED 2 723, Thidtk
RBMOFEOEDILEDOBBEENED > 72 (24%) Z
ENEREEX Bz, EERBROTCEEINE
Yo 7 OFREMEILHARFE O L FRRE T 2E
7R RIRIC X W IEEREL B AREM L A 72 E
BREEBERTEIRAMBRENEEZ BILE,
LLEDZ &b FE L —OREMEIL, A EK
DEBEZFET TRESIN TV, 1 BIOEFERE
THHRUREBRNFFTE L EBEa N,

x1 BERICBUIIETFNELHAER
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R B 4 @ @ ©)
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 HBROO T 23. 4 326  32.1

n ARHERZE 6.47 97.4  9.73

1 REOBERM) 70.3 717 87.8

B DY 18.1 234 78. 17

n R REY 3.18  43.1 9.62

nIREOBARE (52 39.1 48.8 21.9

(% o7 17.6 217 78.3
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Easy Methods of Examining Clones' Seed Productivity
in Timothy (Phleum pratense L.)
Hiroyuki TAMAKI *+ Akira YOSHIZAWA *
Hiroki Fuint and Koichi SATO
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HE&MHEIZE VT,
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JFRTHRA=52) Hokkaido Pref. Kitami Agri. Exp.
Stn., Kunneppu, Hokkaido 099-1406 Japan
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The relationship bétween_ stover digestibility and yield
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Nontillage seeding for silage corn
1 Examination on the labor-saving of cultivation
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Nontillage seeding for silage com
2 Examination of the growth habits by labor-saving cultivation
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Effects of season and variety of cattle wastes application to
feed corn on nitrogen utilization rate

Kan WATANOBE ° Satoru YOSHIDA ° Keiko MINATO °
Tadashi TAMURA ° Hidenori ABE
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Effect of snow mold caused by Typhula ishikariensis S.Imai
on growth and yield of alfalfa.
—Growth and total yield of alfalfa sward in growing season
after first occurrence of snow mold—
Tetsuo MATSUMURA - Tetsuya IKEDA - Nobuhiro ITOKAWA
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Relationship of dry matter yields and stubble density in alfalfa
' ageing meadow.
IKEDA Tetsuya, Tetsuo Matsumura and Nobuhiro Itokawa
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Improving Productivity of Alfalfa mixed sward by
over-seeding of Timothy with reduced tillage

Kenji FURUKAWA * Takao SUDA * Jun NISHIBU
Tetsuo MATSUMURA + Tetsuya IKEDA * Nobuhiro ITORAWA
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The role of incisors in selective grazing by cattle and
horses
Akio HONGO * Jimin ZHANG = Masahiro AKIMOTO
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The relationship between the distribution of grazing position
of horses or cattle and the change of herbage mass for leaves
of bamboo grass on woodland pasture
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Heterogenity of sward structure on set grazing
and rotational grazing of dairy cattle
» Satoshi Tanaka, Tomoki Sudo
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Relationship among grazing management, sward structure
and pasture intake of lactating cows in dairy farms
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Eating behavior and particle size distribution of feces
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TTEN IR X D RFEBEhE 5 LB N OfE kL
BN EEY 525, ULLYAFRBRTIIY It
VA L—UR TN TG L, SHEMEIcBIb A A
178, FRMSHRRIEE 7R 38 KL OVMRT 12 DWW ST LT,

B LUFE

H5 7Ly FRAQERE Y~ 4R L. R—EE
HThHD 1BNFE—DRB LR 1L—
ZHEREEL L Lz, FiEHe 584 AhiRARD 15% & L
1 B 2(al(8, 2082/ T, MHIGIOIRIE TR L,
AR EA S, VA L—UREHENREN 10
AR (riEie B, A4 H) & Uiz, EROBET
RHFEE T T o7, MHRBERECS L UWARREGT 8: 00
235 8:10, 8:300358:40, 9:00%%59:10, 9:30
25 9:40 D 10 HfFE 418l BT v F—ZAVCHBITEH
B Uz, A BB OTEHA B & 27 La BGEfEs T O
CoEDTA Z435-L., EEHEERCEIT 53 CMRT 23
BIL7e, EPEERBESRIIARPOS T ~D4EES
FmL, eheR=EaIL, Rl

HRELUER
RO TEME B ORENRR LN, BA

BIZBWTHET10.2, ¥4 L—T 10. 6kgDM/d TH

) FEi3 e ots, BRSO ERIZBWNTHREYA L

B RFRFBERER (0608589  ALITHIALX)
Graduate School of Agriculture, Hokkaido University,Sapporo
060-8589 Japan “ILMEE AL 4B FSC (060-0811
AL#R 77 JE X ) Field Science Center for Northern
Biosphere,Hokkaido University,Sapporo 060-0811 Japan

—URIT P LIANTIBEIR b e o T,
FRITANZ DWW TR LITR LT, 3 L— 0505
RITH HIERENRS T, TIUIREL YA 1L—
DK EBOE YA EROENNZ LD HD &5
Zohie, EltA L—ORNEREGEE I ELS | WA
IR BIEMBERA S o T, ZAUIERAEY A XDEL
CEET S b0 LEZ DN,
FPHEERESAICIBNT, YA L—T0kikE
WEIDEIE DL . NEWREIOEIGIMED 0T, L
L., FRARELSHICERBEEXDEELLND
ERED Y OHBEEICZIIR b hot & 1),
CHUIFE OYEARER DB N LY | IERREE RS
TH-oTh, fEHIX 2HEOREEV BRI BZDT
IRV LIRS, E AR R RIZEN RS
ni=Z Lid, fasopEiER X Oz & HEgo
ENFOFENNZ L - TAE U LR E T,
Tablel, Chewing and biting activity in horses fed timothy hay or
silage

Hay  Silage Seufece
6954282 73.643.04 *
482096 432064 NS
24104 424085 *
1194229 1824133 *+

Chewing rate (times/in)
Chewing times per DM intake

Bite size (gDM/times)

Number of chewing per biting times
**P<0.01 * P<0).05 NS not sinficance

MRT IR ENRETHIC b0 LT, iR -
REb¥A L=V 08 2, 0k 57
RiZRoTZ Lk, REMOMROE R H S Z L 2R
L., FEHREAMOBNIL S bOTHHZ LRE
2D, LEdoT, UIINEBOREWSHEIDE
BAENE FIZ, NEMOBEEEZES $HA =X
LEFF TN S FIREHES TR E NS,

Table 2. Total tract mean retention time (hr) of digesta in horses
fed timothy hay or silage

Hay Silage Significance
Liquid  259+3.01 2194257 *k
Solid 313 +247 285+1.01 '
“P<001 'P<0.1

BLLED, SROKSERE, HROBENCE T,
U~ OBREITENSE RO, B RELMICIIEE
ERFENR OGN, T IIZENRLN, Zhidfaish:
BESAROBNCE D bDEE X b, BMEICHAYA
L— BRI ORYEIOBE H3E < . MRT 2%EH
ofe, THRDITHHEHEERLE P I 2ERE 2D
25, BRHEERITIIZEENS Do T, T IUTRHEN LRIC
HBE B X DIZEDBNTRPS I Ly,
Ll EHHE T OMETON TO S ERRBICE
WT, WEMOBROCRBES ORI IR 5 L ER S
5HERBhi,
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BUAARIAE-ERED+_HBRREBOD
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Amino acid composition of duodenal digesta and flow

to small intestine of grazing steers without supplement.

Kyousuke FuJII « Masaaki HANADA -
Aibibula YiMaMy - Meiji OkaMOTO

" -]

pHEFM Z R EETICHBREAR LIRS, EE
REOH 4 75 (WH B TIX 25kg) DF RN I7HE/N
Bl TEHZ LR RIN TV S (Aibibula et
al.,2002), L22L, +ZHB~tHEINEEE (V)
OF AR, + BB ~ONBITRICEDBT I/
BMOFACHEBRRKRELIKETSILEXDNS, *
T, AEIE., AR ERETTREARELER
BEREOTI/BERE, +ZHEBNEHOT I/

BHER, RO CRME~DOT7 I BEBRTAIEL.,

NBREET I/ BBAREEOME RE L+
BREBHOT I ) BEROLE LEHOT I )&
MR DHBRICEZHBEARKEORRT I/ Bi
ERODVWTRHAT S,

HE&HE

RBB L+ BB I=a—LEESF LN
AEAVEBERFE, A—F ¥ —FFF 2 (06) &
AR 7227 (MF) EHEBMTREL, 7I /8
BRE, +ZEBBAEZHOT I BER L DE~D
T I B RER A BATITIE, 1999 £ & 2000
FERFTDONEER 4 FoOF—F 2B, KEF
B, HEEK 1 BoBRRWBEKELL, K- Ix
FhTay 2UNOmBRIEEES Lo, R
BRMIIZ, ETORBRICBOVTTHY 14 /. R
BERHBIOABThHo, RERBMM P, W1
OS5HAMICKELZ,. 7.8 FBIR+ZHEBANEYLE
BRLi, +ZHB~ONEHBITRIIBLE I
LEw—N—L LTRELE, 73/ 8OHiX, 6N
TS REE HPLCIZ K W 3 LT,

BREER

FEMBICEWT, REOEHTOT IV BEE
# K% K% (080-8555 #F [ i g H BT)
Obihiro Univercity of Agriculture & Veterinary Medicine, Obihiro,
Hokkaido, 080-8555 Japan

CTIJBEE (EXAFUL 2.00%. AFA=Y
1.12%., U PV 4.74%) [ZETE» o 7=, HEH
07 I )BEBESR (AA-N) EREITH 2008, +=
BHE~OBTREIIN 100g T, BITREEIEREON
40~60% Thotr, + BB ~DFET L E=THEE
# (NAN) BITR L M-NBITRL OB ECER
R HBEBERRED b, LaxL, NAN O
4B AA-NOBEMEEIZ 0.5 LEVWETH- T,
FEMBICBTAHEDT I VBARIIHT S+
ZHEBATHOT IV BBRICKERERITIADL
NRholen, KEL+HEBAEHTETAX =
v (Arg), 7 ==)T Z =2 (Phe) TH <, AFF
= Met) YV (Lys) TEL hole, EEW (2,
WYDT I /BARET+_EBBRAEHOT I/ EBRA
REHBULER, LLEOHBETII Met, WE DL
BT Met, ¥ R F T (His)., Arg. Lys BHIR T 2
JBIZRIVRTVWEHESINT,

®1. WE-+ZEBAERE LU EEDOD
7= /B8R (mol )

WE  t_EBASM EEWM

0G__ MF OG MF

His 208 1.94 210 216 244 354
Met 103 1.21 148 141 240 255
Lys 478 4.69 589 6.07 749 853
Arg 369 353 315 311 254 485
EAA 4126 41.03 4709 4722 4863 51.39

VgEmors/BERERSRSRLYSIH

= 200 |

©

® y =053 x +037

o

ow 150

i

o

= o

§2 50 1 ! | 1 I}
100 150 200 250 300 350

NANB{T R (g/day)

B + =B~ ONANS R ELAA-NB TR

2. FEMICHTLER, TI/BRBERD
ERRHLUB{THR(E/ day)

Hith

: 0G MF

TR (2/day)
: =% 251.6 288.4
T/ BEEXE 195.2 216.1

+Z 5B TR (e/day)

=% 216.6 1839
FI/BEEX 118.1 93.4
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Effect of beet—pulp supplementation on amino acid
composition of duodenal digesta and flow to small
intestine of grazing steers
Aibibula YIMAMU, Masaaki HANADA, Kyousuke FUJII and
Meiji OKAMOTO

#E

DS SN EBFO/NBITIRA LT I B
ENERH LR, BB ~0kT E=THBER
(NAN) BATEOHEIZHENT X BERENEI JERRA N
L7228, NANIZHH 57 X/ BBIENOFIR TR L 20 L
Dphote, ¥z, +ZHRBNEMLEEDL DT I/
BRI LR, SLAEETIIAF A=, ALE
TIIAF A=, EAFDV, TAF= BRI PV
IEHIRICR D RTWT 2 VB Th o, RSN T
WBHEIZH L= r N FEFR RS THZ LTy,
RBENMEDC L DEROFAEEZEE LU NE~D
NANBHAS B OISR F SN D S, FEAEEICHT BNAN
OFAMEZ T 572012137 I BRIENOBITR L
FRADEBIZHOWTREITT 2R ERH D, T2 THHAGR
T, BB SRR3R0t Lkl LTe—
MULTEREL, B— ML TREROE O+
B~ONANIS KUY X/ BEENB TR DUNTT I/ B
B BRI E T B VTR,

HHERUAE

L, WESERFMBBEOA—F ¥ — KI5
EREREMTITOI., REEB LU+ TRy =
a—LEEF LRV AY A U EERS (FHE

530kg) 3 FHAHER L=, A ABHIERE (kelW* ™) 70 0,

15 38XL 1 30g/ B D — kYL (BPO, BP15 33 X (RBP30)
5L, 3X3DTTUHRIEC L W RBREER LT

WHA%E 1 B Ly omsE L Ui, BT
WKL T, 8:30 & 17:00 DENZ/RT TR
POME Uiz, KEIRTNT vy 7 iXBEERE Lo,
RIS L 22 AR LC1IRENSL I3BEET
TR, 14~21 B BT3B L=, 14~18
B B2 0k, 19~20 B BiZid+ZHBRa

BIAGRERY:  (080-8555 HrISHAGHHET)

Obihiro University of Agriculture & Veterinary
Medicine, Obihiro, Hokkaido, 080-8555 Japan

%, 21~22 B BIZIIKBEARNREER U=, + 45

~ONBORAROHE—I—L LTEBbI v 2% A
Wie,

BRRUSER

M & NEREB LU+ THB~DON L7 I/ BiREFR
BATRZER LITR U, B0 MEERENI E— k3
WNTOREIZ L A L. (P<0.01) 28, 2 Ersn
OM SRR ORI A BEIERD b o,

E— UL T O EIT LR OO N EREEED X
¥, KBBPNCRIT H5EER RDN) (203 55tk
OM DIEHED I 2 7728, BBV EDEN OARRE
BEL Y, +TFRIBIHA Uiz NAN (20 B 3EDE N
OBIERREM U=, + 38~ NAN FiARI R
TR LR T, +HRBICHA LT I BHEN
[FE— b UL T OB L AT AERS AL, +
ZHERB~D NAN BATRICH 27 X ) BE N OFIS T
Tl INbHOZ b, ZRVE—REHELTK
BENEDAEREEZEDDZ LKLY, REBM»LON
R SN2 b OO+ ZHIB~HAT S N Rz hD
357 I/ BHEN OFIRIHET T 5 Z LAV I,

+ IR OT X ) BERIERICEIT R ],
aA RN VR EVET I BORIEHREL, AF
F= R AF P DERIME T (#2),

#£1. MBLUER NEREEL J:U‘+:.?é‘?&~@N$ﬁﬁ
BP0 BPL5 BP30  SEM

OM intake, kg/d

Herbage 12.1 = 10.6 ° 8.6 " 1.6
Total 12. 1 12.1 11.6 0.8
Duodenal flow, kg/d 5.7 5.8 5.5 3.6
N intake, g/d 528.2 '* 494.4 *® 439.1 ® 64.1

Duodenal flow, g/d

Total N 419.7  408.9 405, 3 29.7
Non-ammonia N 414.1 404.0 401.6 29.2
Microbial N 170.3 174.9 187.6 18.0
% of NAN flow 41.1 * 43.1 * 47.1 > 4.0
Amino acid N - 234.8 @ 226.9 ° 198.6 ° 28.7
% of NAN flow 56.0 ° 55.9 *® 48,9 ° 9.0 .

#2. +ZHRBARHOT I ) BER (mol%)
BP0 BP15 BP30 . SEM

Leucine i 8.15 8.07 8. 09 0.20
Valine 6. 30 6.18 6. 21 0.13
Lysine 6. 22 5.96 5,97 0.19
Threonine 5.87 5.79 5.85 0.10
Isoleucine 5.07 4.97 4.96 0.12
Phenylalanine 3.88 3.97 4.02 0.15
Arginine . 3.34 3.25 3.25 0.10
Histidine 2.14 2.06 2. 06 0.08
Methionine 1.63 1.61 1. 56 0.08
Essential AA/Total AA 0. 43 0. 42 0. 42 0.01
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Effect of addition of inoculants in potato pulp silage on
fermentation quality and digestibility in sheep.

QO¥ine A- Hanada M- InamuA- Tehata K and Okaanoto M.

BT PP OVFIA L— D ORBEREE NI L B
RIS YIRS

FXXTT K5y 7 - TERES - SHARHHEA -
MO - T

 Introdkction

Inoculants have been used extensively in silage making with the view
of impoving the quality of the ensled material Lactobacilis
rhanmosus and Riizopus oryeae are culiures thet possess the qualities of
lactic acid bacteria. Moreover, Rhizgpis anyzae contairs the enzyme
pectinase and LDH (lactate dehydrogenese) that have the ability to
Potao pulp is considered o be rich in pectin and starch and the use of
Rhizopus aryzae 2s an inoculant could enhance lactic acid fementation
inpotato pulpsilage.

The objective of this study was to examine the effect of the
inoculants on potato pulp silage fenmentation quality,

Mageriaks and meshod.

Fresh potago pulp with moisture content of 82.8% was inoculated with

Lactobacilks vhammoss ad Rhizops onyzie in Apdl 2002
Treaments consisted of potato pulp without additive (Control, PP),
poto pulp inoculated with Lactobacilus riammosus (PL, 005% in
FM), Riizopes oryzae (PR, 0.10% in FM)), and a mixture of PL and
PR (RL) & the same rate of inchusion. These were kept in tightened
polyethylene bags and stored a a temperaiure of 2046°C. Rumning
parallel] o this ensiling was another one with the same treatments put in
Taboratory test bottles to investigate the change in pH of the silages during
daysinersilage.
The silages in polythene bags were opened affer 50 days smmultaneously,
divided into small polythene bags (4kg apiece) and frozen a-10°C until
use ina 4x4 Latin square desigh digestion trial using wether sheep, The
dliet for the digstion trial was composed of silage (602/%), hay (fialin ye
grass 25%) and soybean meal (15%). Water and mineral fick were
provided ad libitum.

Results and Discussion

There were no significant differences in the moisture contert of the
silages (Table 1). The pH il sharply in all treatments in the first fow days
in ensilage (Fig 1). Although the final pH was low in all treatmens, it
tended 10 be Jower in PR and LR. Lactic acid concentrations among
silages did not differ significandy, but were higher in PR and LR (Table

Lab. of Grassland Science, Obihiro University of Agriculiure & Vet.
Medicine, Obihiro, Hokkaido, 080-8555,Japan.

1), confimming the potential of Rizopus aryzae inlactic acid production.

There was no significant difference in starch content among treaments,
however there were variations in sugar content, with PR having the
lowest concentration (Table 2), an indication that Rhzopus used more
sugar during frmentation. DE and TDN values were higher in PR
(Table 2). The TDN values in our experiment compare Evorably with
the expected TDN of potato pulp silage according to the Standard tables
of feed composition in Japan (2001). The mutritive value of diets and
silagestended tobehighin PR.

Conclusion

‘The pH of sitage decreased rapidly with or without fhe inoculanss inhe
firstfow days of ensibage.

Rhizapus aryzae terded 1o enhance lactic acid production in the silage,
buteffct on fermentation and nufritive value were notwell defined.
Table 1. Silage fermentation quality and chemical composition

Silage
PP PL PR LR -

Fermentation quality

Moisture % 842 839 841 84
pH B 336" 3.32° 321° 321°
Lactic acid (% DM) 61 65 82 838
Chemical composition(%DM)

Pectin 213 215 208 199

Starch 16.1 152 15.7 158

Sugar 1.6°° 20° 13° 1.9°°
Means in a row with different superscripts differ significantly (p <0.05)

6.00

, —4—PP —=—PL —&—PR —&—LR

5.00

pH

4.00 ¢

3.00 4 =
0 10 20 30 40 50

Days in ensilage
Fig 1. Change of pH during days in ensilage

Table 2. Digestibility and nutritive value

Silage
PP PL PR LR

Digestibility(%)

DM 756 783 778 75.7
Energy 70.7°  73.0°° 743a° 71.0°
Nutritive value of diets

DE (MJ/KgDM) 13.0° 132°° 135° 12.9°
TDN (%) 703° 71.7%° 733 69.9°
Nutritive value of silage

Expected TDN (%) 72.1° 744°° 77.1°  714°

Means in a row with different superscripts differ significantly(p <0.05)
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Method of fertilizer application for timothy
(Phleum pretenseL.) grazing pasture -
3. Fertility management on the basis of herbage mass
and herbage consumption
Toshiya SAIGUSA*, Shigeki TEJIMA*+, Shun TAKAHASHI,
Yasuo OGAWA***

#E

ERIBBRDBNT X > THBEHOFH BRIDNENRY |

BRHLUER
®%@%ﬁﬁf§k®ﬂi&ﬁ@%ﬁm’&%ﬁiﬁk L
T, SRR 36T B REIEHSREt 2 R E T B
HIZOWTRE L, Ok, HBEHORRZHER TS
DI LERIEREYRETH D, FARBRTIE, ZOED
KN i B RICE N A BRI E TIHIETE 5
EEZ T, —F, QIO RIS B IEE Sy
BTHD, M, %< OIEERNIERIMC L - T
BB IN DM, —ERIFBAEREITLE - T
B SRHDHINBOT, ZOELIEEZIEECH
WY B, RINIEEESD D B, —EDREIVREK
EHO BB NS LIETH L. FRIOBRIERE
DOFR/NIERDOBREDOI/NIRIET B LEXLBNS,
1 EEREE & FAUCE SN DB SEIEE HITH]
R oE T m B s (®1), 372bb, Bl

HER XN D EHBAN b B/ L TE 7, SR OB ZRERT 5 - DITHERIBSHE N BIX, R
DFNENCHEIRHEIEEFT 5 F-DITiL. Rl OELSEY \mzfm% « EVERTIADRRE
DI UTRRZ, RSB NG ST TARZ ERFENE Bohi, ¥ ZoR3, 2
ML TBLLEN DS, ARBRTIL, BEEH0R2 Wr L EAEREENC L - T fﬁzl: LT EOBRARE T
% 11 BIOBEESI G L SR BN 31T D1 fii - EIESNBMLERD D LEX DN,

RESRCHREHDREZ I8 T, AR R B2 H 2B LT,

MHRUAE

—7. EROBPER L FNCE TN IR RIL,
EHITHRIEIZREBINE (H2), Z0k), B
EHA~DOBRDHBARIT. BOEDOR FHITIEEL ., &

EERENE v ¥ — 0Bt kIEHZINT, 75 WEHITCIID R BRET B Z L 3G L B, £
Y=[§yaf ) «yuyu-n’ D)-oy | BAR T, FEATR)Y2) ) BREL 7. FORIT, FIFERE L BEESREIIHIR T L
WIS KOYAy:=7" 10" 5 [baf) - ympo-n” Di—=%) BIREL  #EERMRETH Y . BTOIGBERIEERED L 5 —ER
Hi(% 0.625ha) ZHEBA L, 1998~2000 4EIZIAIVEBM6  TRED EEX b, '

r R, 200ke) % F/a D 1I0BER (BBOTE, AR,

PLEIZ Kb S oA, gz &

TCHERARS) ORI LT, FE-ESHBOMBO Y. FIFERE DINESN DB B IR L ITHEE L, Thif
DE 28-34cm D 1 HEGHLHEL, [F 15cm D 4 BgHEAT FEORIRIZ X > THIIET 25—, BEREHERT 379D
Bds LU 23em DEEGRAL. Fo, Syx-7" -0 TAELHE VERIERRSBOEREZ BEMEC X > TR D
TiZ20-21cm @ 1 HEpHLHBECS LUt 13-17cm OEEFEHEK LITHEE U, FRCHAE R &R 2803 A TH 5,

& U, OB B i3 95-175 B, EfN 7= Y OicBEEki L,
{KE 500kg B DLERITHAIT, 24 Hiha OFFHIZH o 7=,

IR E R L & — (0628555 ALIRTTEEX ¥
I 1 #FHh) National Agricultural Research Center for
Hokkaido Region, Hitsujigaoka, Toyohira-ku, Sapporo,
Hokkaido, 062-8555, Japan

" AEHEE TARGIEEARI(086-1153 KRR ARHEAT
#{r B 1-1) Konsen Agricultural Experiment Station,
Nakashibatsu, Hokkaido, 086-1153, Japan

B PEE HITSURT(389-0201 EEFIRILAEARREMCH
BT RKZFHEEF 375-1) National Institute of Livestock and
Grassland Science, Miyota, Nagano,389-0201,Japan
T T AERT(305-8604 SR < 1
#%& £ 3-1-3) National Institute for Agro-Environmental
Sciences, Tsukuba, Ibaraki 305-8604, Japan
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Evaluation of Kentucky Bluegrass (Poa pratensis I.) as main grass
for sustainable grazing pasture in Hokkaido
5. Influence of timing of tuming out to pasture and fertilizer rate
upon grass and animal performance under set grazing

Takanori YAGI * Toshiya SAIGUSA * Satoru SUZUKI *
Shun TAKAHASHI

# 8

BRI IZ & H9I0 L QDM EREEh DR 285
IET5780, BHIORESERZ BR L Ul HHRI A
BATOMENEESTND, T LTI
BT 5B I FRIRBERRFE TH D 2EZ B,
BRI LT R B L LT 2 v ¥ —T N —
IS (KB) IZiERL, KB - a2z ua—_ (WC) B
BRI DEEHR (BB P —E D C et s
%) ST COREMEIELAEETHONI T L
BRYE LT, A I OZEA e 2 P L S8 D
728, FEAEEDERR NEHAABE RS, EEREET
DR UFBARE VTR LT,

HHEBLUHE

KB buA] -WC V—=x) {EfEEHIZ 1[X 62. 5a
BOVRNWVAE A T 6 7 Bln, AR 25%e) %
HER U CEBHBAA T\ B R OGRS AP AR LT,

SHRIX: MEiEET 72-96-132 (NP0 K0) kg/ha (ALHEE
TSR THE L D) & L, 4. 6, 8 AITFEITHE LT,
NiI4 A30 A& L,

WFRX: FEiRE T 24-32-44kg/ha RIBIXD 1/3) (23
JEL. 6 A 22 BIZE2BEMmIE Lz, ABGIK B OB 4
B19RHE L,

HRE RS v #— (062-8555 ALIEHTEERE,
1 %:H)

National Agricultural Research Center for Hokkaido Region
( Hitsujigaoka 1, Toyohira, Sapporo, Hokkaido, 062-8555,

Japan)

=B ARYIEIESAES (086-1153  ALMEEAZHEERR-PIE
BT o 1T B 1354

Hokkaido Prefectural Konsen Agricultural Experiment Station
(Sakuragaoka 1-1, Nakashibetsu, Hokkaido, 086-1153 Japan)

HRELUER
AR ERENRERED 5 A HA)>D 6 A TRIOESHE I
BX, YHEXEFNZ 5.3, 3.8g/m/ ALY, Az
& % AR BN OB B FRD BT,
BIfFEIIARX Gl 6 A, MER G327 B FAIET
WL, DRBMR2 IO Le (K), FEEE CAEX
ITHRE A TEID , FHC 6 APEEE T, mEOERIC
2 FEEORERENRD b, ThUBImE D=
B2\ LR & 7= ¥ o T,
O EI I HBAE I TN LT, B
REBEINCER U OERICREE L, IBERROT 20kg FREL
Tpolr, F-. NEOEENNT L A LT LN T,
BRI IRXC 184 A, AKX T 180 AL/ao7z
&), EEERE IR T 614, MEEXCIL 592 BF/
H/ha, ~7 #—/ &= D AEEITRRR T 804, AKX
TiX 822 kg/ha Thotz, Fio, AHYEEIIRIRXCO.91,
QX T 0. %kg/8H « B &R0, ThbOREREZETD
THTholz, BEEOTAFRIRK 2EFEEOREMNH
SO b B A RE AR SRR A LD
TR, SRR ik L CABEX G REE R L 7=
FESR BB OSSR  MEF S oo LHEEE S h B,
PEAG, KB - WCIRFEFLIZ IS S EBERBITIB
TR L BHABIZ L W RTY 7T 5 v 2 OB
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The comparison of dry matter yields on the condition of
two different uses in perennial ryegrass
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Immunochemical check on endophyte infection in perennial
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Incidence of Endophyte-like fugi in former USSR, Europe and
Japan of Meadow Fescue
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Characteristics of Italian ryegrass varieties sowed
before continuous snow cover.
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Growth habits of progenies polycrossed between Japanese
and Russian clones in orchardgrass
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