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Chemical composition and nutritive values of hays for horse in relation to

chemical properties of grassland soil in Hokkaldo horse breeding farms

Yoshio MAETA

BAIC B 2 BEEO EEMTdH 2 ILiEE A EHrs O
BB, MBERSFERRUTFTE Y — Ok
R AT, HEOBRMIRIE L KEOBS & B ROME
BRI U, Tl BEINFE Y —OFEBESESE
REBFOBRDEREIRS L TR S &L b, &F
RERET LHRERT Lic, ABHIE CEESNIE
BEAWT, Btk 2EOREMIC OV THRETL
720

1. FEMiEDeSPH

1) BEHFZEE. fE&kOTERO 3 HXIcX5 LT
THEOFEW®ERS &, BT, REEAKS &
AU LR, U UBRIRR. HEpHIZ X
D S PEEHIK I NG TR IS A HE R R LTV e R
S 1 1B R ORI I T iR AR D
GEETH -1, BREY VBIIPHEHX AL 0 E
WEBETH - o BARZ LTI, BT EERRICK
BHEAIKEB XTH Y 7 LSRRI A 5 FEEHIX
ENF TIREBITEL TS - o, ARIREY VB bR+ &

"S't'iﬁ#‘Emmzﬁ 00g
- 888888

T PR

1. MBS AREE

EIE I A VSR T H - Fo, AHRME+2 B
B3+ & 75 D SERHIR A S PEERHI I AN TR BN
BLE-TW3,

COX ST, RERE LSRRt ERBRS T
DPRIB DD, S AR HEHIX >
HIX > PEERHIK DBIFASE D Fco FBEDMEIL Y
BRNESETH R N,

2) EEt. BRE, BAR S LB L OEREKL

AR LTESMREERS & KBERIKESEITE
RENS > &b BRI 2B - Foo R
T RIER T EEFRLENE BR T 2AMEN - 72,
BHE) VRERGEM OO ELOEVEET
ot

3) THOBNEBERBLTETHET 5 L. HHE

U VREITEBLORBTEENED - foo EWEAIK
BREVTBICHARTPPEVWERTH -, BEL
7o TOAEMIIER S +TH LN, U VERRING
BB IO E L SBTRBLE VB TEL > 1,

[y
o

AU Lme/100g

o

T PRI SR MY SH ORI BB ML

2. MFHTH@EDY I ARE

JbHEE FESEREE (081—0038 1)1 ERETIEEITE 4 1340)

Shintoku Anim. Husb. Exp. Stn., Shintoku-cho, Hokkaido 081—0038, Japan

6



JLisE R BT I R3S (1999)

4) THRPWEBICHEO L TAH B &, IMIEAIK,
W LB LORMEY VREBRIEVEHNE R
AEASETREIS BN A Foo HUDKHI TS A KB
FOELIIREHIX T, BHREY VRIZHEHHXTH
RETH o oo THEXTIRBRLOHMIEAIKD LT
EE. HEHRNR L OREME - TRRETH - 7o,

2. REBTEOMEERER

D) TEXSRICHEBEREALE. 2tV EFRA
B OO T HANTERVER TS - 7o AIAMH:
¥ L Uy ERAREHICE NSV EENS S, 1

B L BRI LS AR & G OMHEBIRER

& -1, SIEARIEMENEL BRI LYK
WEZR U, TAMREERIIER 7 TVMEM T
RBREICHRTES . BEHEKLETHEI 7, BR
7 £ T30, 5ppmP TOEFROEHNE I - oo 2
T UH VRER SO LEL D EVEERTH -
foo A< VAT VIGRREN S - &L bEVEFRT.
ROTEMETH » 720 2EMEFRIIEH S -
EHEL. BRY EDMEN - Foo WAMHESMIER Y
T D T I HANTEVEFERTH - 7o

2) MBEREAREMXFNCIETZ L. FERED

wm
o

Et  BUbiEt

S
o

w
o

—_
o

FRETUH U EEE(ppm)
N
o

o

3. MFFZHMET T EFE

LA BHHIR A & PERHE 12 A3 TR I A&
o TOLERNA SNz, TOMKEDOENITHIE
KATHZDEEAHB SN, LU v BEIUTVH VT
Z DD - oo TEKEEET LEROEES
BN, THEKAHITIHMER T TI3TAERER X
ZOFEEADNERTH » 10 BA S L TR VA
VTR DBRNS SN,

3) B FBOMBERSHELEH 5L, 2AHET

3 THEXA BB LK BT EE A SNIED - 72,
UinL. R~ VA VERRTRENS SN, T8
X5 5I% LOHIX BN A TH TRICENRTERBE TR
ot MORBITED 2EDEERTH -7, il
DHAUMBEREERICRIRBL TBIKZRSA LN
AV SR it

4) RB|MIERER, ) VRRIRE & ERICERER

EFETHRBMX D S FEIMX I HT TREITES
1o TOLHBN S Sz, BRIk - T
B> TV B KUK BRI IR D K LN RS
b0 T, KEBHEE A5 EEERNRIT DL, IS
DEVNTEOBESEENHIKIC L > TRE 2 ER &
MoTWAEEZ LN,

D

BEMRT B lftt

S

AR EH E(ppm)
N

o

FE OB HRE MR =F HET KRB 2Ub

4. MSGRTAERSHE

3. FEL—OEHRASEE
1) FEV—OHY 7B, BRSO SXUOHEER
EARLEREOHBOERBA - T &FRE2EMEIC

BAERULICEE RSB Mol w72V T LBL
O b AR T B L OERIRRY CEREED
B B> TEARAE LS M T,

8) % v/ B LERBRS SRR TEX S

LT LTz M5 v/ BOMROEREAET 23
EARIIL. 0% THIHN, FAXFEY—DT0%138.0
BUTDEBERTH > T, FFRIC, AV T LERFR
FHREH O F €V — D HRR AT EERICE ST
WMo Fre U Ve 72T LSRR i
TEERTH 710 71V T LRIEOEREITH L TH
6 IEDEHFRTH -1,

2) THOBNREEOBLEEA B &, RHEAKER

PELH->THLFEL—DHILY Y LAEHERIT—ED

AV IIHIKEICEWEA ST HIEOBRSRED L
EXoE, HIXEOZEWZRR L THWEh -7,

4) MEBEREFERRIT TV —ICREEPCBREIENFA

TELHIBEERTREM 1D\ BOREEELTH
LERRBTEHNEDI T, Do RELTVWRD
BEeLV>Thh, BOfARE L TONLEEO lppmi
% LT 0, 017ppm TR 1/ 5 DEHLETH -
Too BOBOTERED—RHNENBEEFETH -7,



LA E R ST 33 (1999)

5) SHEEHRIIFHTT. SppmTHo1co FEV—DH
90% 1 BOFE & L TCOSERIOppm I FTOERH
ThHotz. EMEFRIILHYT2ppm TH Y., HE
ERICF £ — DR ITBEDOENR & L TOLERA
ppmPI T DEERTH -7, B L VHEMEHRIL
BOBIEREEZ Lo TBNDH2E8FRERL
7o

6) <A EFRIIFETOppm THROEFER L LT
DNEEAppmPl EAEZR L. LA L. 40ppm
DTFOFE Y —biElA bh. Th 5RO

HAKEENEL . pHOBWEMTEES N FE
V—=Tdh»7, ‘

7) MEDERICL D EBERISEVNA SN~
VHUTH o te THEPpHMEL 15 X 5 SHEIIESA:
TRUHVEBERIEL K otco THBERIKNEL <
VAV ERRIMECEMTIIRLD & 5 LR
FEXHNEZN T - 7o

8) FEV-DOEHHBESEFRICLEFDOEVNSS
. BRENAETEEERLREL RS WREENRE S
N,

x1. MEHFELS—DOWERSIEE (ppm  FH)
v L v 5 S22 iR 4} 73

S H 0.015+0.010 7.840.9 45+10 21+ 2 55+11
Fg ] 0.020+0.008 7.2+1.6 5119 22+ 4 56+14
Fn & 0.010+0.018 10.5+5.0 52+ 92 22+ 6 66+37

B A 0.006 +0.007 8.51+3.2 53+20 20+13 59420
= ya 0.022+0.054 4.8+1.6 38+32 19+ 3 41£10
T 7] 0.023+0.027 5.9+2.1 35+21 22+ 5 48+26
B 2l 0.025+0.027 6.81£0.5 3823 21+ 3 39+ 6
b % 0.013+0.010 6.4+1.0 39+23 22+ 4 41+ 5
SE = | 0.017+0.025 7.5+3.3 46423 21+ 7 54+24

4. Wb OiELE & TEOESRE

1) BOBHCHIEARBEHNERIC Y 7 & U TER
INd, AEAFHTRFEY—-PELHL TV BDN.
FLFAINTOEBPRFEL—DEEL T AX
A ASESPREL Lo a—- 0L TY
foo HESMIE O BOBHCH L ERR & L TRIASh
THED. INBFEY—FROFREL > TV 5,

2) HEOBESRELEA D L, MM RREWER
AREH TR, ERIETIICHE I NS A AR
BHTEHEIRD, HARDL MEOEETH - 72, i
DEXRTREEWEARBEHTEIA SN T HE
HEEFDOEETH > T,

3) AEREHIEROBRICERL S 4 b OREANIERY
TH DT LHRBRE NI,

60

BERE BREE

40

= 30

20

10

14

138 170 20.2
AL RE (emollkeg)

H5. FESEAEBEMOTHRENY YASEDNHE



I E BT I 233 (1999)

5. BILHITEFEL—BEOREM

1) BEOHLRPEBEMOE FIINFEOENL S - &
bRECHEL TV, NHEOENITHE S KEMDK
TORERRKBFREICHNTARE L EEtRE 1
H&Hh0,5%ETT 5, »

2) REFETIHILEOBEVEEIRAERNMETT S
. BTRIEERMEL B> THRERII—ET. F
THALR AR EMET U ybEittENS {135, &

3
¢ °
22 3
AN °
§ o®
O
s
0 | 1 1 ]
0 15 30 45 60

6R1BM>OBH

X6. NEXTORMETMHLLIRIF—SE

DIENRBRELEELLBRBEIATH -7,

3 REFZOHEHOFMCEHINTVWATF Y —Vx

¥ MR EBER AR LB ORI ORI bIERH
k3T EARE NI

4) FEY-OHHLI RV F —SRHEEIC) S
BEHIFIHLERS Z AR NI, LEENESICH
ETBHEE LTI LA LERERS 2 LAUR
I,

3
¢ L J

fan ‘—.
\ . *
T e
[§]
=1

0 1 1 1

3 5 7 9

BMETI—Tb)TZ R O

HT. BEFY—Tzv hUT=VER
ETHEET RN E—BROBE




JEEEHER33 1 10—15 (1999)

tEEEMHRS S VRIS D L
FRESERFIBOE L WEITESHBROADE

INAFXHAT T v MK BEEEIRDOERFIH

fie

— #

The effective utilization of animal manure from biogas plants
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fool BAR TR OBEBN/IER DT, N AHRTS
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Manure production and control of nitrogen excretion in lactating cows.
Tsutomu OHGI, Yasuhiro MiNEzAKI, Kazuyuki NIsHIMURA, Hirotaka KAsHUYA

EFICE T 2BBERE BB Y, EIRICKS
REAMBOMA. REERNES. EROBHFIHD
AWV EIESEISET TENS VWL B> TV 5,
Fo. HEEL 7 ) - UABRETAEI N4
mERDTEL . BRENOEMEDIE L. 4-2R5E%
) —VIFED I ERIMSOBBREICE - TEE
IHETH D, TODITIEERE, AREHEEXLV
SOHISRARIT IS U7 3ERFIH - BB 2 RE T 5 2 &
ROLEETHS, LI, BEREEORELEIERE
&y ThE THEEL0ke. FRE20kg. BET60kg P DD B\
13 FER30ke JRE20kg. GF150ke® N—EHNCHAV ST
T&E/o UL, EE. AAOWIAEEN DM BTt
WYHERENEML . SRR TETVE L
Mo FEIRED L OERBIHEZE X O IFFEICA S & & biT,
FHREEEN T o DERER - TO L BEND 5,

Z 2T IRGIBERES THME L1 5E O HiNEER

DT -5 %MD F L. FERFIH « PUEBREZRDOZRE S &
UREARDORER EICHBERAFOEREL LUEHR
PEHHEICBIT 2T — 7 2R d & & bic, MBREHE
NOZNSEERE E 5 7DD ERIC > W TR
Ltce &5i, fREAEOMRNFIFICL D, EXRE
tE% EOREERTZ 2057 L. Fhb X IR
RERNRERPMEDIEIEL 135 Z & AR LT

1. AF0ERES L UERERE
RYIBEABRIE TEM L - HRBR T — M0 £ &

b, HFDERE - ERVEHES JOZh S IckIZTH

BHOBERIZ W TRE L7,

1) 5 ik .
HEDERED L OCERPM B ORI IC I3, BRI

RKEIBITHE T 1988~19964F 12 5246 L 72 HifwekBR D 7
— 7 Z W o MR IR ELRTHA LR (50 11%20~99 D

1 HEFOHE ZURREELUVEEFEHMORSEE

M WM A% AR HE W BIEANORA SR
HH BEUE W P T NF
W OH ——ke/H— % W%

#EEd w51 56 26,7 527 15.9* 49,8 17.0* 73 7% 39.7*
hE 41 149 22.5° 548" 153*® 47.3® 16.5*® 70.7°  458°

i 36 246 18.8° 567° 15.3° 4L.7° 16,0° 64.0° 47.8°

2¥H 128 139 231 546 155 46.7 16.6 70.0 43.9
2FELE B 55 65 37.6° 650 22.5% 50.3% 159% 414  40.3*
i 36 1564 29.0° 656 20.1°  51.8* 154*° 69.8°  451°

iy 40 241 25.5° 678 19.4° 43.4° 150° 69.5° 467"

¥ 131 143 315 660 20.9 486 155 TL5 43.6

) BFRIcERED D (P <0.10)

1) RYIBEHEE (086— 1153 AEEEIEREATR 1 TH 1 B4
Konsen Agricultural Experimental Station, Nakashibetsu, Hokkaido 086— 1153, Japan

2) RILESEHES (098—5736 Ee=EERMRAINT R )

Tenpok Agricultural Experiment Station, Hamatonbetbu, Hokkaido 098 —5736, Japan
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WEFEL4 (E100~199H). WFLHEI4 ([§200~325
H) OAFT. MEELDN1288. 2 FELL EDFD~13]
BH. 3P259BATH o7z (R 1)o BILMIDHAISTITHE
E L7305 HFLA I HIEEAG, 894ke 2 BERL RD4R9, 338
ke TH D\ FIELFDIBKEZPPOEN - 72 FLIEME
RO TS, 2L EDO4K 23 94, 3.95
%. ALEEEIES. 01, 3.12%ThH b, LI TIIVWTN
b IFLATEA AL B - 720 TR I3HIEE
H:545kg, 2EELL FDHB60keTH - 720
BEMEEEY A L—-VThH o, BEFENIEE
UTHIESTIRAERE L. 2B Lot TRIEATH
ELTHRE L, BEREBO%YHCPERIBFIES.
2EM D4R 216, 6. 15, 5%. TDNSEIZT0, 0.
71.5%. NDF&&I343.9. 43. 6% Tdh - 7-o ILEHIT
HIEELE, 2 BERL E D4 & b IRFLATENG IR Hx
wY#E, CPEEBSLUTDNEENE . NDFEEN
& - Too YIEREREAM DO THIES. 2 ER
toH& 215 51,4, 20,912 Tke /HTH D ALF
TROEN SR MBI A E o (P<
0.01). CPEEEIZR42.57%0,36.3,24+0, 5Tkg,”H.
TDN#ERE 310, 9+1. 8, 15, 0£2 5kg /HTH V.
NRCEIBERED pERBEICHT 2BESFELRIZ. CPR
FAN107, 101% : TDNFEEHEAMN96, 103% & FITHRES

hTonis,

HARERBR IS BIR B E R E SN BBRA A F—L
TITOCTEEE 2 BRI AR 4 B (¥R 3 BRED & L.
A IIERELBSR L 12, ERIBBRBCTESES
B, —BESTICE L, R KUEROSTIIER
EDIFO, WEHS AL — DORBMIMELSTIE
ADFEEMOH#E L. 2L LEDOETIIHAEDHIL
RER L Dsked iz, BEFEIOH/LRE BEAEER S E X
DEIR L. |
2) HEBIUEE

(1) £R &

EBREAMOFETHES. 2EUEOFK A
35.8%7.0. 51.4%7 Okg/HTH O, AMITKBER
DI o12(FK2)e REBIZK 418,814, 7, 13,014, 4
kg /HTH - 7ch\ FIELOWHELENIL16. 424, 6kg
SHERRE ot RERBEERICELZ/35 Y F00K
&< EEMRHEAIES. 2EL LD & HI234% T
Hoteo HRLIRBOATRIIR249.627.3, 64,3
+8:5kgHTH - 1o EHMEITE 24,8810, 73.6. 7
40, 78kg/HT. HHIC X B3ERB3DIEh -7 Fion
EWRIIE 218811 2, 13.2+1 0% L35 Y FH
DIsd L ATk BE LI 1,

£2. RRESIUVERDM

24 HITE LEILW
# R B EEN BN RN AN BEN B
ke,/H g/H
WIPES Bl 347 12.1* 46.9% 431 1522 T6AB 1247 79 228
q;,ﬂ\ﬂ 36.9 13,64 50.42B 40548 147AB 724 1088 8 219
#%H] 36.0 16.4® 52 58 3918 138 908 94¢ 69 228
27 H 358 13.8 496 411 146 78 110 76 225
2FELILE miH 50.7 13.4 641 574 196~ 115 1794 84 3114
Rl 51,1 13.0 641 4978 174® 117 148° 58 2914
#®H] 525 124 649 463® 1618 a7 130¢ T4 2598
298] 51.4 130 643 519 179 110 156 T4 289

F) ExricaREDD (P <0.10)

WILKERSON 5 [3F.B20ke,/ H. HABIELT. 9
kg HT. #&E36. 2kg/H. JRE1T. 5kg/H. Van
Horn 5% [3¥. 531, 8ke HAIREVEL]. Oke T, EE
45, dkg\ FRE2T 2kgTH > To EHE LTV B, F o
TAY HBEETHE (ASAE) OHEEED Tld, (AE
1000kg4 7z D DFEE386ke,/H. JREI$26ke,/H &R
ENTVWBIEDS, EKEHBODILLTIE, HRE
55, 9kg,/H #E&39. Okg/ B JRE16. 9kg,/H &£ 73 5,

ABFED 2 L 04T FLESL. Ske BEAHERUE20. 9
kg FERS51, dkg, JRE13, OkgTH B Z EH S, [[EIKHE
DHELVNLVTIR. BEENE | RENVDITWEERE
MoTWwWb, Tl REIZ—BINCHVSNTE/20
kg®1® k B /D15 { \WILKERSON 5 ®VaN HoOrN 510
DEFRICHENTHDIE 0, L L. [REIIZ18.7+4.5
ke BTHD, AREE FEARTE 70 CDLS
T RER. HERGPAEKENREVI END. X
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BN VR, BUKE. MY T LERES K ORISR
EREEOBFBREHONMNCT S I ELD, KIBHER
MEREEEZ Shi,
(2) ZHH#

EERBRIEIM O THES. 2EULEOSE
% 146£22, 179%29g /H&E 2ELIEOENE L W
TN HWIATI BRI b~ - 72 (P <0, 0D (5
2). EEFBIFHSOBIE Y TII163g /H. Bk
DAEED TI13170 g / H. WILKERSON 5 DEET
13163g /HTH O ABHED 2 ELL L4 & ZIEFE
BOMETH -7 RERBRIIZAT8E29, 110+44g
SATHY . HIELETRMILBIAIDIE N - 1o, JRE
FRERIFHS OB TIR102g /B RIROBEDT
3100g /H & ARED 2 EELILEDA L IZIZEBETH

- 7255 WILKERSON 5® OF#&ETI13164g /H. VAN
. HorN W @EJZ%%"“C‘Lilﬂg/EI EEWMHEIIE - TH:

D, REXRBRIIREBLERICHABRMICLORELE
B9 osb0EEZ M, ERBEMEIIER 4 225+35,
289+62g /HTHO. FHOLDOMME V265¢ /H. B
ROBSE® 270g / BICIEVMETH » oo Fhoy EH
EXRBIONT ZERPEMBOEIS 13K 455,016, 8, 5
5.9%7.3% T »1o ZOEEGIIRIRDEEEY TRE
N TV 555% L[EIRRDOBHETH - fcdd. FHLY DAL
HTI363. 4% EILKERSON 59 D TII69% &5
s HEKED 5 VIR EHABOKENT v ADED
L3 bDEEZ SNT

FE lkgdhic D OERIZ. 2O THIRES
QELIEDAK41,6110,63, 1. 7110, 42kgTH » 1=
DN FLHARNIC A B &, IELATEIAE 4 1. 32, 1. 38kg”
ikt L. ihFHRIATIIZ 41,95, 2.09kg/ HEWT
NHWMARHAND -7 (P<0, 0D, F/. HE
lkgd 7o OEFRBEME IR 410, 03+2, 30, 9,43+
2.01g /HTH . AYFITREE LEROERNS
bl oo, AEESIDTHS L, ERE
BXUERHEOERICIE. FHOW bdRTVAS
o, HEKELED I HNEFTHEEEZ SN
72
(3) HEREBIUERPHHEICKIETER

EREBIUVERTE L. AE - AkD. KED
FOEIRHERR & OBAHBREE R 3 IR L, #E
BHIES, 2 EM EO4E SABRB X UHRE OB
DMEMN - 7208, NDFIERE & OFEE IR & < « #HBIfR
g &0, 46, 0.58 (P<0,001) Thotoo AREBR
TERBLAEBD I HRE L OHEBEMEN - D3, 4
HNOAEKMEL KOEREDEINDII N - T2 123 LHE
Baxht, £/ ERI., BYENE X Y NDFERR
B EOHBENEN -T2 &0 BEHEROREE
itk b, NDFfEIEZADIE 5 2 itk DK
TELHDEEZ DN, BERBRES. 2EN
LoA4L AR AEHERLYENE.CPEL T
TDNEEE EMHBEINE N - F2 (W P <0, 001 ),

£3. ERESIVERHELRIZIERE OBEMK

e A& REEHRE R

L<7% /) Cp TDN NDF TDN/CP

WEF Al .04 .06 .26*  -.06 .14 .46** . 28*
HHA -2l . 33** L .29* - 05 .20 -, 45**

&= 41701 .45**  B5**  B** 15 - 13
274 -. 06 . 25* 13 .39* .03 -. 06 - 50**

2EME HipH A .13 L4t 14 .19 . 58** .07
rh .20 .01 . 26* .45** .09 .15 - 58**
=i .65 - 12 L69* 7T 88 25 -, 33**
29 H . 25" AT L3007 6T 14 - 02 -. 65**

B BEOHREEZERT (*: P <001, *: P <0.001)

b & CIRERBEVIEL, 2 B EDH & HCP
{35 £ OTDN,/CPL & 0K (WFhb P <
0,00 &SN, BIZIRERELTDN,/CPHED
EBEGRR . WIBEE, 2 EELEDL E DA 4 —0, 50, —
0.65EFM 70
XD, BREBLCERHRCRIETERD S

BHHEDEN - - bDIcoVWT, 2EDEDEDLE,
o7 —4 2B TERS 2T - 7o £ DRER.
#FERNDFENE -G ETERNBERNZED SN
(K1), NDFEERELZETIE 5 &tk £E
BIERTE 5 2 ENRBI N,
#E:y, (kg/H) ONDFEBNE : x; (k/H)
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L
S0 L
AN
&
40
i *
aeé?*k ¢ ’fy1= 3%7x1 + 19.1
R%=0. 34
20 } | 1 L
4 6 8 10 12 14
NDFEERE (kg H)
1. 2ELULOFICHITEERSE
N D FiEEE & DOB%
300
. y = 32.121x% - 362.36x + 1092.8
M
N\ 200 |
N
i
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s
i
0 1 1 |
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TDN/CPk
2. 2EULOFICETIRERSE
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N
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ES
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Wt AEIFRIZIROBEY TH - 72,
y1=3.5733x;+19, 068 (R2=0,34, P <0,001)

JREFEITDN,/ CPLL & EE /T EEHIBER AR
o (M2). RO EABEE I RILF—DNF Y
AZEHROIEICKD, REREIMERTE S I EAVR
INtzo

REFRR: v, (g/H) OTND,/CP. x icxt
T AHEPFRIROBEY TH - 72, ’

y 2=32.121x 22— 362, 36 x ,+1092. 8 (R2=0, 49,
P <0, 001)

ol REBERIRERBELEER !ﬂi%v'iﬂ"]ﬁé{%ﬁ*‘%&b 5
n X3). REREZERITAHIEICLD, RED
KT 5 EITREINT,

PR : ys (kg/H) DRERE :
$td B ERRIIRDED TH - 12,
y3=—0,0003 x32+0,1639x3—0.3 (R2=0, 65,
P <0, 001)

x3 (g/H) I

2. FMELEOHEOTAIL L 3EREMBOER
FEE O RRHET I BOTIRBRPL EH OB 5B
FOABABEENEE A EEHLED L ATWALS? |
BRODERICK 5% 35 L TNCARROLL 59 &I DIERER
& D FROREEHE LTV B, LinL. BB
BEREICED., RO T I BT Y REEET
kD, FUEEAET X ¢ 9 SR ROERE
X5 &DERIICTHETH 5, £ T T I—FRIKE
THFE XN IEBRBIRKLY - BEE Y X7 4 : CNPS D
ESCETFIMZED, V=X VHDEHE « RTF KN
SURE, TI)BERREEELCRNRITEE
K& D EORERROELBIERTE 30Kt L
1) 5

SRR R 2RO C P AR TI3, 15, 1T%XD 3
IKEER T 12, BRI E IR L2 & D IT, BB A
V—UEEORAER CRHJELS55 : 45) T, CP13, 15
BXITRT I BT U AEER L TREB AL 2
%HEE Ut EBITHE LR OCPERIIBKAE
413.2. 15,1, 16, 7% & Liti’?&ﬁc‘:ﬁﬁfb . TDN
BLUNDFEEREBX EHRLT6, 44%6Tdh -1z, 4t
SR LML OB 6 AL, 1 3 BRI D3?
S5 5 Ui CER R AT - 7o RRERD M
SEEAVEE XN KRB X b — LTI FEEE 2 B,
AH 4 BME L, A BERELSBRABRN L1, 4
ik & QMR RER ORI R A 4 B HofEES
%ic 3 BRIRIR T 4 [TV BEREC L DilE Lz,
2) EEEIUER
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4. BREFRBICET IERER. BHERE L UHARHEIR

BaPRIA AL, BooR REpRHEE R BNRER
A/ [ =< P TN P TIDN (P TDN
?}%/ I%UJ"/ zﬂtm m C gy C | C

— &M% —WMH% — — ke/H — %
CPI13%X 55.0 39.0 40 20 132 7.1 206 272 157 90 104
CP15%X. 55,0 346 84 20 151 7.8 209 314 159 102 103
CP17%X 55.0 30.0 15.0 0 167 7.7 2.5 358 16.3 115 104

(1) FPRHEHE B & O Pk BECRET I BREGIOR I LD, FAEEZEKT

HYHEEERIICP13, 150 17% X% 420, 6. 20, 9.
21, 5kg /A &y CPITHREMNRRE M- 7ol FEE
Aot (F4d), CPEIEIIAX?, 72, 3.
14, 3.58kg/HTH Y. TNDH L UNFDEREICIT
ENB LN - T, NCREJEEHE OERE TN
TEENFEETIE. CPRERIICPIZ%XA0% &
<\ CPIT%XM115% ERPE M » fzh. TNDFR
BRIEXEHU0%EBE Tol, ILEREK29, 5.
30, 3. 30.5kg H &\ CPI3%XAPREL . AEH
HESAROFEENS Shfh WINbAEEETR
WonEhote (K5 Fio. HIEWHRE LUHE
HERGMERICENS SN N> T, TDX DI,
ARHEBR TP OCPERENEVESEEL 2T
b 59, AAEERENA NS T, CP
BRIGLIT TRHELENMET T2 E0HEY bbb
. BEBCPERIIOVTRE SITKRETT B 4EMN
H59o
(2) FEREDIUOEHRTMN

#E. REBIUHEEREIR. CP13%XHMCP1T%
X &0V WEICS - 7ot Wb EEER
BonBEm-te (5o UL, REFEIICPIS,
15, 17%X%& %69, 98, 125g  H&. FkHCPEE
MEL 33 ERERBE DB WERICERZE
N&5h (P<0,05). CP13. 15%XTIiZCP1T%X
DEL55, 8% EM >TWVWB, FHSL? HEBDOER
kD ERFHtE S —EREERRTE 5L LTED.

B EML EXRFHRE. FcRERTHEL K
BTEx3bnEEL SN
3) FrhpLUIMHREZEER
b L OMARAER . MR L 22T I3
DL AAPRFEEROFEEIICPI3, 15, 1T% X%
£7,3+0, 7, 10,6+1,9, 14, 3+1, 2ng/dl. IMHRE
EHILK LS. TH1,2.12, 042, 1,15, 541, dng /dlEL
WIFNRHCPEEMNMDIEL 5 &L Hdhd L OmdR
REHRDEL L -7(P<0,05)(FK6)o Fiz. FHUR
RER LIMPRFEREOMEEbEN - 72(r =0, 97,
P <0000 ZOXDICHFIRRER LIMPRRER
DOHBEIMED TEMN - 12D id. BEERINESEE T
Hototodhy V=X VEBEOEDDIZINo T2 T &L
XBbDEELON, 351t AHRERERIIRE
FZBEEOEZSMHER (r=0.69. P <0, 00D 2
. RERBEROEEZE LTEREEL NI,
(4) MisE7 3 /)’

EEOII. ARBEERY BT, MEEHT 3
J BEERFEAZOZEREIC L DEONA SN, #
F, 3 BRI I BRFRAR D IS A F A4 = VIREE AR
X, xtfEX& %2, 42, 1,81 pmol /dl. BEFHk—FF#
PRZEME 41,62, 1. 21 gmol /dl&E Y, MET I/
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Seasonal Change in the Spatial Distribution of
Sward Height under Intensive Grazing of Lactating Dairy Cows.

Masato YavoTra, Chizuru SAsakI, Yukiko NisHIMICHI, Masaki TAKAHASHI
Hiroki NAKATSUJI, Seiji Konpo, Masahiko OKUBO

Summary

This study investigated seasonal change in the
spatial distribution of compressed sward height
(CSH) on intensive grazing by lactating dairy cows.
The Pre-and post-grazing CSH ranged 4.5-9.5 cm
and 3.5—6.5 cm, respectivery. Both pre- and post
grazing CSH as well as their standard deviation,
increased from late May to early June and decreased
gradually thereafter. The coefficient of variation
(CV) in post-grazing CSH was higher than that of
pre-grazing. This suggests that uneven spatial dis-
tribution of the CSH increase whit grazing. Although
cows grazed more herbage in location with high
pre-grazing CSH, post-grazing CHS remaind rela-
tively high. The CV decreased slightly toward next
grazing cycle, although the relationship between
post-grazing CSH and plant regrowth was not clear.
A significant difference was observed between
post-grazing CSH in dung-deposited locations and
dung-free locations. This difference was maintained
throughout the grazing season. The presence of
dung appears to be a factor in the uneven spatial
distribution of CSH in the pasture and keep the
difference high.

Key words : Distribution of sward height, Intensive
grazing, Lactating dairy cows, Sea-

sonal change
Introduction

Herbage masses in a grazed pasture generally
show uneven spatial distribution,which decreases
pasture utilization and animal production. Thus,

changes in the uneven spatial distribution of harbage

mass can be considered as a indicator of grazing
management. Some studies have shown that unevenness
in the herbage mass increased with grazing?3-751
and fouling by animal dung??® and decreased with
plant regrowth®1®. However, few stusies have con-
sidered relation between the animal grazing, cattle
dung pats, plant regrowth throughout grazing sea
son on unevenness in the herbage mass, also the
mechanisms of these phenomenon were not clearly
elucidated. For such an eco-dynamic study, the
herbage mass to be measured nondestructively at
a number of fixed places in the pasture”. The
compressed sward height (CSH), which can be
measured non-destrctivity with a rising-plate
metter, is a useful and simple parameter of herbage
mass.

The object of this study was to investigate chang
es in the spatial distribution of CSH and to consid-
er the effect of animal grazing, plant regrowth
and cattle dung pats on the spatial distribution of
the CSH under intensive grazing by lactating dairy

cows through an entire grazing season.
Materials and Methods

This experiment was carried out on about 1 ha
grass-clover pasture at the Experimental Farm of
Hokkaldo University. The dominate species in this
pasture were perennial rye grass (Lolium perenne
L.) and white clover (Trifolium repens L.). Seven

lactating Holstein cows grazed on this pasture from

~May to October. The initial mean body weight,

milk yield and days in milk were 601kg, 32.7kg

and 63 days, respectively. The pasture was strip-

grazed with a back fence and grazed twice per

day, evening (17:00—19:30) and next morning (5:30

Faculty of Agriculture, Hokkaido University, Kitaku, Sapporo 060—8589, Japan

Outline of this work was presented at the 1997 meeting of the Hokkaido Society of Grassland Science.
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—8:00). In addition to grazing, cows fed corn or
alfalfa silage, héy and concentrate in a barn. The
daily roughage allowance for the cows was equiv-
alent to total digestible nutrient (TDN) for the
maintenance + 13 kg milk suggested in the Japanese
Feeding Standard for Dairy Cattle ® . Concentrate
was supplied .to each cow at rate of 0—28% of the
milk yield.

The annual fertilization rate of N—P,0;—K,0—
MgO were 60—120—100—50 kg/ha, respectively, and
were applied evenly in April, June and September.
Only MgO was applied once in April. During the
grazing season, the pasture was not mown.

In this pasture, we installed one fixed transect
(34m X 24m) across the pasture. This transect was
divided into 1m X1m squares for measurements
in each pre-and post-grazing cycle. Measurements
of compressed sward height (CSH) were taken at
each square using a rising-plate meter (ASHGROVE,
New Zealand). For each square, a mean value of 5
CSH measurements was used as the CSH. The
number of newly deposited dung pas were also
recorded for each square. Sward surface height
(grass) for pre-and post-grazing samples in each
grazing cycle was measured using a ruler. Pre-
grazing herbage mass was also msesured at 4 points
using a 50 cm X 50 cm quadrate. In each quadrate,

herbage was cut 5 cm above ground level and oven

-dried at 70 °C for 48hrs to determine the dry matter

content.
Results and Discussion

There were 163 total grazing days in the grazing
season, which was divided into 11 cycles, with an
average of 15.5 days between cycles.

Table 1 indicates the seasonal changes of mean
CSH as well as the standard deviation (SD), coef-
ficient of variation (CV) and sward surface height.
Mean CSH at pre-and post-grazing measurements
ranged between 4.5—-9.5 cm and 3.5—6.5 ¢m, and
these valuse corresponded to pre-and post-grazing
sward surfce heights about 11.5—27 cm and 7.5—15
cm in respecrively. Both the mean CSH and the
SD increased from late May to early June (2nd—3rd
grazing cycles) and decreased gradually thereafter.
The CV in the CSH increased from May to June
(1st—4th grazing cycles) and then decreased slightly.
HiraTa?, however, reported that mean herbage
mass appears to increase from May to July or
August and decrease thereafter, while the CV of
the herbage mass appers to decrease from May to
August and increase from September to October.
The differences in the seasonal pattern of the CV
in herbage mass between HIRATA® and the present
study may be caused by the differences in grazing

conditions such as stocking rate, herbage allowance

Table 1. Mean compressed sward height with standard deviation (SD), coefficient of
- variation (CV), sward surface height (SSH) and herbage allowance (HA).

Compressed sward height

No. of grazing cycle  Mean(cm) SD CV(%) SSH(cm) HA
(Date) Pre ) Post 2 Pre Post Pre Post Pre Post (kgDM/cow/d)

1 (14-15 May) 6.3 52 153 132 244 253 158 104 14.9
2 (29-30 May) 9.6 6.7 292 251 304 374 273 143 20.6
3 (11-12 June) 9.5 6.3 320 270 337 431 243 121 19.0
4 (26-27 June) 15 6.2 326 235 433 380 226 128 249
5 (15-16 July) 8.1 5.9 303 229 374 391 254 152 17.0
6 (2-3 Aug.) 7.2 54 269 218 376 400 209 13.6 25.2
7 (17-18 Aug) 6.9 43 242 163 351 376 218 110 118
8 (2-3 Sept.) 6.3 46 226 173 361 372 184 126 12.7
9 (17-18 Sept.) 5.5 45 199 1.51 359 334 169 105 144
10 (2-3 Oct.) 5.1 3.8 175 134 342 355 143 88 . 124
11 (16-17 Oct.) 45 33 162 129 359 387 116 14 10.2

1) Pre-grazing
2) Post-grazing

— 23 —
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or area allowance.

The CV in the post-grazing CSH was higher than
that of the pre-grazing, and the CV in the CSH
slightly decreased at the following grazing. Some
studies® "%19 have shown that the CV in the herbage
mass increases with grazing. Results of the pre-
sent study coincided with these studies. In our
study, the CV in the CSH slightly decreased at the
following grazing tendency. SHryowmr et. al'”. reported
pasture heterogeneity decreases with a ‘lapse of
time after grazing due to plant regrowth.

Figure 1 shows the relationships between pre-
grazing and post-grazing CSH measurements,
and Figure 2 shows the relationships between pre-
grazing CSH and grazing associated changes in
CSH in the 1st, 3rd, 5th, 7th, 9th, and 11th grazing
cycles. Changes in the CSH and the post-grazing
CSH always positively correlated with the pre—grﬁzing
CSH, those show that the areas with comparatively
high pre-grazing CSH remained high after grazing
(Fig.1l) and were more frequently grazed by the
cows (Fig.2). This phenomenon coincided with the

results of HIRATA and Fukuvyama®.

grazing CSH and the change in CSH until following
grazing (Fig.3). These results suggest that plant
regrowth does not have a definite relationship to
post-grazing CSH in the present study. Although,
in the present study as well as a previous study by
Suryom1 et. al®®, the CV in the herbage mass de-
creased until following grazing.

Figure 4 shows seasonal chages in CSH in dung-
free and dung-deposited post-grazing squares in .
each month (1st, 3rd, 5th, 7th, 9th, and 10th grazing
cycles). Immediately after dung deposition, there
were no differences in CSH between dung-free and
dung-deposited areas, except in June (3rd grazing
cycle). In the grazing cycle after dung was deposited,
however, the CSH was significantly higher than
that of the dung-free area ,and this phennomenon
continued through the grazing season. Total weight
and area occupied by cattle dung pats in the pasture
continued to rise throughout the grazing season®?
Thus, cattle dung pats appear to be one of the effec-
tive factors which could contributes the high uneven

spatial distribution of CSH throughout the grazing

season.

There are fewer relationships between the post-
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Figure 1. Relationships between pre-grazing and post-grazing compressed sward height.



Change in compressed
sward height with grazing (cm)

Change in compressed sward height

The results show that the cows grazed more
herbage in areas with higher pre—grazing CSH.

The cows rejected in locations which had dung pats

toward next grazing cycle (cm)
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Grazing cycle 1
-r=0561 P<001

Grazing cycle 3
r=0.557 P <0.01

Grazing cycle 5
r=10.660 P <001

- Grazing cycle 7
r=0.746 P<0.01

Grazing cycle 9
r=0.644 P <0.01

Grazing cycle 11
r=0.598 P < 0.01
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Figure 2. Relationships between compressed sward height on pre-grazin
g and change in compressed sward height with grazing.

Grazing cycle 1 to 2
r=0.313 P<0.01

Grazing cycle 3 to 4
r=0120 P<0.01

Grazing cycle 5 to 6
r=-0.089 P <0.05

Grazing cycle 7 to 8
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r=-0.133 P <0.01
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Figure 3. Relationships-between compressed sward height on post-grazing an
d the change in compressed sward height until following grazing.

cousing the CSH in these areas to remained high

25

in post—grazing measurements. Thus, the uneven
spatial distribution of CSH or herbage mass in-

creases over a period of continued grazing.
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Figure 4. Post-grazing compressed sward height in dung-free (@)
and dung deposited (QO) squares.

Arrow ()

indicates dung deposited day.

N. S. : Not significant (P>0.05, dung-free vs. dung deposned place)
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Change of ingested plants by Hokkaido native

horses through grazing period in forest in summer

H. InaBa, M. Kawal, S. UEMURA, H. HaTa, S. Konpo and M. OKUBO

Summary

To determine ingested plants of Hokkaido native
horses in forest in summer, a following experi-
ment was carried out in deciduous broad-leaved
forest on Tomakomai Experimental Forest of
Hokkaido University. For 10 days in late summer,
8 Hokkaido native horses were grazed in 4.0 ha of
forest and ingested plants were recorded through
5 min X 2time in 9 days during grazing period

for every animals.

Species of ingested herb and leaves of tree were

29 and 23, respectively. They were occupied about
a half of observed herb and leaves of tree in the
forest. Ferns were not ingested by horses.

The time of ingestion of gramineoﬁs grass and
carex was the longest in first grazing day. As
grazing days passed, the time of ingestion of these
plants by horses decreased and ingesting time of
leaves of tree increaed. Number of species in
gramineous grass and carex ingested by horses
changed hardly through grazing period, while
number of species in leaves of tree and other herb

incresed in the late grazing period.
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Key words : Ingested plants, Forest Grazing,
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Effect of Red Clover over-seeding for pasture
renovation
I . Transition of plant density in the 1st year
Hideki Takavama, Hiroshi NisHINO
and Hiroshi OTuka
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Effect of Red Clover over-seeding for pasture
renovation
I . Forage yield and quality in the 2nd year
Hiroshi OTUKA and Hideki TAMAKA
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Population dynamics of red clover in permanental
meadow in Hokkaido.
Toshiyuki HiraTaA, Koichi Yosipa,
Hiroshi NAKASIMA

w =

KEEHRIT, WEOBEIE - T KEEHOHRESE DR
BEOMHRHEE LTEETHLEELONTVWS, LR
O, THZa—NiG, GFEEEYTHD . KFEEMICHITET
#17 a—NEEBOERICIE. BATE S OMAEENEL
BEELTWAEEZ OGNS, AT, IBEDI LA L /o
KB BT A o— I OEEEBESTE L. BEOEGR -
BARTREIC L O INA L /- EEBEOBREIC > W TRET L7

HEHE L USE

FEAHI . JbiEE EIERLEARET I b &%/ & 155
DILE. 20850 AEBLTVWAA—F+— K5 2ETH D
—\OEBEMTH B, FHEMICENWT, THI a— 1 "REE
LTWBEARICI97ES5 Al 1 m X 1 mOBEEREX%E 2 o
B L1z XIED iE, 19974 & 19984E1c 6 B & 8 HD4E 2 [, N
BMOEX5nTIT>e FNEFNDONED TR, THZ7 o=
A DEIE 2508k L. SR L BB Ic > WTEERIc RS, X
¥, wYEEAEERL

HERRELUER

BN EIc BT 5. TH I o— OfEEK. E5.
HYELXOSMRRERISR L, EFEXICETS
SHRTI. RRBRX%10cn X 10T E L. K/NXE
NOBEKE b Lic, HEHEEL LTI § (EMAKEVL
B EDNTROERENHET) ZETELTRD,
EUARCT I, HHCI99TEE L 1998E DS A E I RN
T 5. 199THFIC 19984 Tt HEX 1 TEIF 2
fEiz, HBEX 2 TEIF 4 EoEEBELEREI N, FO
FRE LTt #E LR 19978 I 12 XED
N, ATED IENID TH-7-Z &S, FHEXAL
SEBOBTINHRALLIHEEDLNE, TOES. M
ABEROEEOMEYIEII/ IS EEEARE Vb DL
EZ ohid, EBic, mRRX & b EEERO—FH
DEMICEBRNTD SNBh -1, REMETIR. FE
RICHEIDRIZ D . 1997 TR 1 BELOMEH 2 BEOE
% FE - 72h%, 1998 Tl | BEDEN 2 BEDEET
El- 7o EERIOFEE TR, BB LUEYERED
12y 19974 Ic B 2 HEX 2 OEHMEAR X, 2UWE
& EIREIREIREN W Sl 199TEE1998FETINSD
BRENRI - HER & LTl SFEEFICIA L 7@k

NARIEUL Lz bDEEZ SN B,

AFTRIE TR, WFAEEX & H1998ED HBHEN199TEDE A
EED . 1998EDHAEX 2 2prE. 1 FEOMEN 2 BEOMEE
EEl-tco EBREEZRT I 6 TR KT, ITEDEAS, 984
DA EED ., BECHABX 2 2Kx, 2 FHDMEHN 1 BED
fB%EEml->7ce SO ENS. MABEKOEL IR, T V7 L
BTHEXITBEAL. ZOELANEBDBIHTTEH0LEE
Zohi,

98ED 2 BEOBEARGIRMEOHEST & SHIBYEIE
DEEENARRIC R LR ERICR Ui, SAES/R TR
MABEX E S, EMEOEESHIZ0. 5 g LIFOMEENE WL
FRINTER L. SEHIcE ) 2EEOMARRIC X 558
Tl MABSANE S 78 BIc oM EEREI K X 12 B EHED
Hoh, HAEX 1 TR gLtofkiEAE 1 EEISEES
N BEBEDATH -1z, Tz, BEX 2 TR, 9TES Hic
Z SR IABERS KBRS L L T W,

DEo#HERM S BARTREICX ZIMAEEDE  BXED B
F NI BOFABRICBVWTELT T 55, —EROIAME
i, KEEMICBFETH 7 o —"OERICESLTVWE &
EZ o, Fic, 2 FENED FHRICIIA LcBE Tl #
BB X CREICEERY 1 XS E. NE D HOEFERN
BWMLTW3HDEEZ SN F i FER I N BEERE.
BEANEEL . EFRFHE LTV EN DS, ERb L - EiEs
SIRE L IIBIROEIHEATH 5 EEX LT,

WEX]

35 o 100
90

25 70 -
T 50 et MR 6/14/97
ﬁ 2 ¥ o | 8/25/97
B 4 6/13/98
W40 1 [1s/17/98

100 F
& 80 I 56/15/97
W £18/25/97
£ w0 ® B 6/14/98
i ) 8r22/98

.............

K #HHABEXONMERY 4GB (1998FE8 A) IKHIFEZ7HI0—-1N0D

BRI ED 30 & BHER
& EREX (ImX1m) CHEIE7HI0—NORER WRYESen) EHF

' &S 7= b OEHE S ‘

MERDH EA# ZEH 2%PE(E HX whEE HEEEW 16
FEX 1 6/14/97 39 61 33.6 16.1 0. 86 31 1.34
.. 8/25/9T 24 16 24,2 - 22,9 1ot 9 1,81

6/13/98 67 55 23.2 10.9 0. 35 47 1.19
....8/11/98 AT 26 . 3.7 16.7 072 . S 1,47
FBEX 2 6/15/97 37 39 23.9 18.5 0. 65 27 1. 95
. 8/25/9T 28 22 7.7 18.8 0.63 . 22 2.22

6/14/98 125 37 15.9 13.2 0.13 61 1. 33

8/22/98 129 35. 47.2 16.0 0.37 ‘70 1. 05
* : . FFEEX Z210cn X 10cnlcHE| L, EFELUE, ‘

B ERERFENERS (060—0811 ALEHD
Experimental Farms, Faculty of Agriculcture Hokkaido University, Sapporo 0600811 Japan.



JeiEEE BT 2HR33 (1999)

FE—OMEREDIERELTD
| THEZORREHI OB

FEE - EE R BREK - SEA—

Investigation of ”Recilience of Heading Stems”
as the Indicator of the Lodging Resistance in
Timothy (Phleum pratence 1.)
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BYEROREI S 5 ERORARE LEH & OBIF
BRFHFALE: - L1 IBO] - RIS

Influence of Growth on Lodging Degree of Grasses in
Konsen District,
Hiroki Fuagi, Masaaki YAMAKAWA
and Yoshiaki SAWADA
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CO,BENIRNAYUTYSATSRD
EECRITTE

INKBIRE: « FIGELE - Flg 1§

Effect of elevated atmospheric CO, on growth of
italian ryegrass
Sohei KoBAyAsHI, Takao KAwAI,
Hieoshi NAKASHIMA
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RVLzZZINS54 95X (Lolium perenne L.)
LHITBIRBINERETFORBEDREE

BAEGT - 2F E- BASKN

Improvement of isolation of the genes
responsive to low temperature in perennial
ryegrass (Lolium perenne L. . )
TomiNaGga, Y., A. KaNazawa and
Y. StMaMOTO
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DY K 5 DcDNAE AR L3’ ~RAC EEIC X KA DS
HRIRDIENE & differential displayi % [BEHICIT 5 Hikic iz
Ly EOEETHRMICMRNAOR BB EFERHET S &
ZEHNE L TT» 1o I 5IT B s sz T2 T, #8
SEEETIDREIC & - THE S K CBRED T £1T - 120

HEE L UHE

MEMEOEWRREE LT MRitkka| %, EEOEKW G
& LT lMasdalel 2 U7z, 4°C « 2480 (KB MIEHDF]
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strand cDNA% A% L. 10merDEZES| 75 4 < —D A%
H -t B differential displayi: & H#E U T, #HIgX /-
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# 7o PCREYOEEBEMEIC L 2 8NTE{L BRI NI, .

PCRUTF DB Ny — L ORERIC X 2RI A SN -
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HEBHED o— i 0T, RERRICBES T A BIEF &
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RNADHKEED UNIVITEBMLEOFIRICEVTENRA D
N B DB T & DAY | OHERIMRZERN S 3HRE S HEE
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Bt L. XTSRS 22 &ick > T, YDA
BINMCBIS 3 2HROBET & LT, FilcWamRAB3 &N
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925 —

421 —
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Fig. Representative results of PCR. Amplification by PCR of cDNA
from Riikka and Tasdale, and treated with low temperature
(LT). PCR from the first-strand cDNA was carried out using
adaptor primer and DNA oligomers A—06 and 08.

Table. L. perenne cDNA clones with low temperature—responsible expression.

Clone Sequence homology %sequence identity

LP-45 Lolium temulentum 97.7
chlorophyll a/b binding protein typell

LP-44 Hordeum vulgare 91.6
light-harvesting complex I,LHC Ib-21

LP-103 Hordeum vulgare 88.4
photosystem]] associated 10kD protein

LP-81 Arabidopsis thaliana 92.9
light-harvesting chlorophyll a/b-binding protein, LHCP AB140

LP-92 Solanum tuberosum 69.5

primary structure of chloroplast transketolase

JEHEEARFEFIR (060—8589 AL

Faculty Agriculture, Hokkaido University, Sapporo 060— 8589



LA EFH AT FI R3S (1999)

EAIMMHERKCLBRL=7ISM4T5R
EEGEREOELRE
HE %-BA&t
Selection of antibiotic-tolerant-free transgenic

plants in perennial ryegrass.
Takashi HicurasHai and Yosiya SHIMAMOTO.
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BEABEToICANRE, HF<A Y %300,/ L&

fEr, BLOESFTVEICER L. 166/HBE. 25CO&MH
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BABETOFEIL. BMLY 2 — FOEEX - GlucAil
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BRELUER

hF<A Y RGBT 52 BRI TpBII21 ) B
ABH VAL LVOIREL AL L XS, EERIEHIC BT 5
BAMERIDEN 72N, b <a Yy ViBIRET - 1A
3. [pBII21 | BEAL I ZADHFNIEREALHANLZILD B
BMEENED - (F 1) HF <AV VR X B
RET-> B4, BAELY 2 — MDA 5 7285, GUS
TytABHERLILY 2 — POEIGREI- (G 2), —
F BEHC A F A Y U ERMUSWERBROBSICHEE L
Va— bOHEEM-T2D, GUST v A BHEER LY 2
— POEIGREN - (F3)o DV, AF <A v BEE
FotcihS, EEHRY 2 — FOEIEHNEh- Tz LML, B
BIAB A IR E T DESMEY o — MRIBEEEROH HEEE I
£, GUSEMH:Y o — FET O F <A ¥ VBRDES 2 £
PUEDya—t0Bohik (EF4d).

AF<A YUk BBRETOTICEMESEIEE, va
— FEEEXELHNVZAOHRNEL . HIIVAHT 0 DESML
Va—MHEbLBEVED, GUSEHERLEY 2 — OISR
BRI LI b DD, HRWICE { O EERREKERS
Ntz FRiikka] iHWTI, H2HOHILRICEBEABL LT
A 1 KOFEIERY 2 — MVBONBEHEICK S, Fi.
EHEEEKIC A <A ¥ VIMERETFHIES KW b, O
WIRETFOBE 2 0E T 3 BRENE WV, X ->T. [@5hDHE
TEANERAESISS . AEMEREEEVNESTH S EE
Zohd,

g1, HFvA L RGNS L CERMEBICET B HI ZOBMEE (%)

JERBABAINAR PRII2IHIAA AV R
il LA .3 Rk hr=4 Uik iRk
Riikka 5.0 ) 37.5 9.8 31.0
(2/40)* (15/40) (9/92) (63/203)
Tasdal 0 23.5 2.3 26.2

a FUAR (Ca—FEFELEANVZR) /[ (BEAVIE)
K2, HF2A I VICLBBREToIEBEDOGUSEBEY 2 — FOEIE (%)

@ GUSHiE a—bEEELEANR GUSHtYa—F
Rikka 77.8 82.4
/9 (14/11*
Tasdale 100 100
/1 (2/2)

a EAAK (GUSHHMEY 21— PEBELEINVZR/Y 21— 2FELEEANZK)
b #FHAE (GUSEMEY 21— EBELEANVIE/E2Y 12— M)

3. BERROBEOGUSHBHEERLILY 12— FOEIS (%)

B  GUSHEM a—FEEELEANR

GUSEtEYa—}

Rikka 60.3 82.4
(38/63)* (85/272)°

Tasdale 45.5 20.9
6/1D (9/43)

a EAAE (GUSHBHEY 2 — M EBELEANVAR/Y 21— 2BELELANZK)
b #EMAE (GUSKHHES 2 — FEBELEANVAH/EY 2 — M)

F4. BEAHZANRBILYDENMEY 2 — MIBLUVGUSEHEY 2 — M

35 AR & R

Ay a—tt GUSHBHE -+ HELva—F GUSEES 21—
Rikka 0.18 0.15 1.34 0.42
Tasdale 0.09 0.09 1.02 0.21

a (£EMES 21— M) / (BHAHEToEANIE)
b (GUSHEERLEY 2— M) / (BHAAETo=ANIEK)
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HEEDEREBZRL=FINSAT5R
(Lolium perenne L.) OFRICHT BRI

AR « BAZEM

Responses to high temperature among the cultivars
of perennial ryegrass with different in freezing
tolerance.

Yuka Hisaora, Yoko TOMINAGA
and Yosiya SIMAMOTO
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Chomczynski P. and Sasshi, N . (1987) Single—step
method of RNA isolation by acid guanidium thiocyanate
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Studies on establishment and management of
Alfalfa (Medicago sativa L.) sward
2. Winter survival after the establishment
and growth in the next spring
Yasuo Ocgawa, Yoichi TAKENAKA,
Shigeki TEJiMA and Tosiya SAIGUSA
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FENEEIA TV S, Lol TEHIRD & 5 12 L8t
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BERAREME O SRR RS - R AR OBF IV T
RETe 5,

BRRUEE
1) R OIS, A (M5 1) RUFE (HB3) OBk
K IF B oNICHLRESR (T 2) OBEERRE LT,

1. HBRMR OEMEREOHE

BrDOEREICL>TTIIVT 77 7 BEEEMEER L, %
fos HEStIRIc B 3 Th SEBRH & HBSERT 520, LB
R G 02 »yFHOBEBIcEWTH TV 7 L7 » BEE
EER LU, MRASEIILTF A 8L, B 1RCEER
BRI SRR DO E AR Lo

2) WEIE. P FEOEREICBY AR OEAE & A
KBS LTI MARTEROFRLK & BEROBLRITH>NT,
BB TR L 72 (HE30cnZE X 30cn D LA R 4 4 559D
RS, o, ERBEEONH 2 E It} 3 1 FENE
XD FAEL /2

HERUEBE

HBORSBRMTIZ. BREOMERIREE LT, OFER
Kl 237 SOEE (T8 1), OQBREXIERHE
ik (T 2). @EERE (HB3) k2w THA, ZD
R, AR OIS, JLERERS2, 1998) IT/RLIcEBD. £
HEh & BHEAR LoD, T T 77 7 BHEEHIA R,
T&E,

82 FZicld. BHEBMOBREIC L 2 MAEROR/IARK -
AR R OEEOBARER L, THOBRBHH TR, ML
FIOMEEERIEBRLDEN 2, LA L. 1 Y47 Ky

LRS- 0 DX Y FERCBERILEBRI /NS oT, 20
oo, AP OBAOHIENES I NI,

L L. HBOZHBMIC BT AR IE, N BRERTE
BEOAMERIE L, BEBMIE IUAATH Y. LERD
BARELEKETH 720 Ty BIRIRLI-EBD, HKR
BOTILVT 77 7y OEBREBIFTHD. 1 BEOHZYINE
JEERR & RIKEED 10 a 2472 1 450~480kg TH - 72,

HERE HEAAER

HEbg # R A B BT (a) THRUHERI DR A H kg/10a) (t/10a)
+ B 1 1vt)(lke/102) 2 E3E  HI5 200 Jltked. FvhI-vEREEEBRM 4 H29H 1.8 10
+ B 2 REFNEEABEER TE 0 20 UMt Frha-vakisest 6 5208 3.0 4.5
+ B3 H & B 3 200 kML, Frha-vESERE 7T H238 2.5 10
R REFMEEEEBEE AR 3 kUMt kEBEMME 5 H20H 3.0 3
B 1 REANERAEEE AR 200 AUt rvssiEihith 5H20H 3.0 3
#£2. ERMEBOBLRICH T IEERE. WYKERVIRELR > UICBRE

{8 Ak 1t/ b (GMg) 18 %70 (GMg) Bk DL
KBk (/i) ARG E tHE AR E EE (%)
+ B 1 () 367 76.7 291.1 0.21 0.79 101
+ B 2 (AAB) 372 78.9 185.0 0.21 0. 50 87
+ B3 (E) 633 76.9 199. 2 0.12 0.31 90
tEx1  (EH) 281(152) 88.1 275.0 0.31 0.98 112(93)
tERX1  (FEH) 214(126) 110.8 361. 4 0.52 1.69 92(94)
FEDBLART, (MEEOEFHR) ~ (BLIo@EER) x100%

EDEGBAAERIBEEIC I VB LT TEELE, BL. OROBEREBREICLIERELDT,
EDBERETIIERDNTYFRICLD, MEAEFI0YEHLL 2 eDH D,
EOEBECREGROBEE O 1EKICRX 220, EABIIEBRIVELSFHEEN S,

®3. FIA2FR0&REBRMICHIT S 1 FENE

2N ALZIE HWEAH
ARkt (kg/10a) %)
+ B 2 (RAH) 486. 7 100.0 6/9
+ 83 (E) 453.6 93.6 5/29
g1 (EH) 559. 8 99.8 5/31
g1 (EH) 384.1 91.6 5/31

CHEDHB LI OWTIEREER T,

AR EEsES (062 FLIRHHEBTRES T 1 Hith)

Hokkaido National Agricultural Experiment Station, Hitujigaoka, Sapporo, 062—8555 JAPAN
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Effects of coated seeds, mixture with timothy and
cultivars on establishmemt of alfalfa swards of
Naitai—Kohgen farm in Kamisihoro
Yoh Horikawa and Hiroyuki OHKUBO
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ELHERBLTOIIENSHONTH o7z, — 4. BRRICHBIT
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WI ENED SN NE - BERICHT 2 RfEMEIRES
WNTIEh=-72(2),
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Laboratory of Crop Science, Obihiro University of Agr. & Vet. Medicine, Obihiro, 080 — 8555
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BATVITVIT REDEEN D & EERBIZNT 3 EF R
~2F¥HL3IFHDEROLE~
BB - KFHE - I HE
Responses of Frequent Harvest and Trampling
on Alfalfa Cultivar for Grazing '
--Comparison of the Results Between 2nd and 3rd Year -
Kei IWNABUCHI, Hiroshi OTSUKA and Yho HORIKAWA*

B = :

BIRIC BV T B 2 EEDFEMICH LT HEN b3 B L
UERNREENE 2T o /MR, BRI, Buatte
BEREBEND I EHFBO SNz KRTIE, 2FHONE
PEMECREITREZRE L RRERE T L, K
FH5 EHERRONE LT > THEM, AFEMZFOLEER
MEHELERBRIIOVWTHRET %,

MERUAE

ML, BUKA BFED Alfagraze, Amerigraze401,
ZG9437, ZG9530, HEREHEICIE XY B L5444 ATV, BB
. 1996 £ 5 A 30 BiC &R U= 3-FRET o 3V AL RENR EIS
TAT ok ALERIE, HEHR 2 FH R, SEAD AR, B
30cm (A D EUD BId#I Sem) 2 BRI SEAN DED B, BEL
Hig, SEERCEEN 1 1 OEHERETLTUT . #
BEAE. M5, PEES, wYINE, RETNCEE R,
T, MEDEOESRERIUEEY U, BEERLUE,

BRBLUEER
(1) BEN DLEDRR

IS DWW BRESI IR E A S DS A s I e
TPPL2LDDEBRRETERP 2. L L, BEFREHIC
Bt - AR &R A BEHIC N Ut AR
BBEAICH ok (F1)o BRI OVWTE, HERABESE
BIRERETHRL,. SRELIREIREHIIR ST K

F1. SEA D NIBE L UHELIERIZ B 5 RIEF DML,

- BETRRLURE
R B o) D WE P
2aun’ gau" K ' RHes’ geu
4/28 5/27  (g/101E{K) 4/28 5/27 .
Alfagraze 6.0a 5.3ab 17.4b 6.0a 6.0a
Amerigraze 6.0a 5.7a 14.6¢c 6.0a 6.0a
2G9437 6.0a 57a 18.9ab 6.0a 6.0a
ZG 9530 6.0a 5.3ab 17.4b 5.0a 5.0a
5444 5.7a 4.8b 19.1a 3.0b 3.0b
K44 6.3a 4.3b 25.1a 3.0b 3.0b
1) 1; % ~9; R, * P<0.01.

150

125

100 ¢

75 ¢

50 |

{@tsR(EH/m*)

25 |

o

10/13 5/27
248 3%Q

E1. SRR S RMEBIOBEEIDOHE
*P<0.01

7/13 8/11 9/21

BT, B AR 109% 2R, IREER T 30~40% R (K
HIKIE 2 E /) T ol BB HhRARREARENE
RicDRWEE RS> THE D BEMEAOREITAtRE DEFE
THolk (B COLETOMED., BAREL D HIREA
EPERIIRERKTHD,. ColLid, EAREDA D
KO RERBETRITNIEETERNWI LETBRLTNWE L
Biohlz (RD). PRER. UEOX S REMODRAEZ
T BRSO SRR L, mELD. 2BELRE
BIR<BALE, ZULT. 3 FEHAdTIZ13~22% SIL
Rof= (R2)o ZEAID I TIL, ZG9437 B L U 2G9530 DB
hi=EH#E2 R Uk,

(2) BEAEOER

HEAMETIE. 8%, BhoRE, BEREOEBEBLUYS
PIREL SLON D NEL DS REREELZITITED, B
ARECIRERARELOEIREP oz, BAHICBIL T,
BFESAERPREASEOAFE D, Bih® - EEBE2M
ZRBEHICHN U =EMETHERICE o (R ). BMET
LIREAREPERICASRETHES L, BGRT, B ARE
M20% 28, RERRMET 45~80% F2E (BHHKIE2E®) T
Hok. MAEHD, HHAREFERICSHR/RIhTED,
REASEORN 2ERETH -7 (K2) BYWERIIDWVTH,
MU ED X SREMOREE ST, BEAREDANEEREL
7o 2L, 3EMAGTIX8~37% LR o= (R2). BE
WFETIE. Amerigraze401 BENZHE 2R Uiz,

DlEDZ e s, BiARBEITRERREIC LTSRN D
BIUBELEIIN U TEBNERFREE2E LTS L BRDS
hiz, Flo, B, MBI L > T/ MAKIZEIKEh, B
Z—EDOEABICBhATZ2 WS REDH D, Fi=, BEL
T-EAT BB NS o= e b FEN D IZH T 5 e
PRBRAREDADPH DI L2RBMNTTVWELEISIE K
HRABEORTH, MUBEICN U THET S &EEIRRD, Ch
CIERBOEERNVIETHICERT230E 1 5hi=,.
Key words  Alfalfa, Frequent cutting, Grazing, Tractor trampling.

®2. ZEN DB E L URELEBIZHI1T 2 RIER ORYRE

R B ZEA D LR AR
(kg/10a) (%) (kg/10a) (%)
Alfagraze 1,347.3b 100 1,164.9b ~ 108
Amerigraze 1,512.7a 113 1,480.2a 137
2G9437 1,643.3a 122 1,421.1a 132
Z2G9530 1,561.8a 116 1,357.8a 126
5444 1,343.9b 100 1,079.6¢c 100
v 1,144 .5¢ 85 863.5d 80
*P<0.01, 5444 = 100%.
9 4w S Amenaraze
80 b 943
70 |
E 60 |
# 50 }
® 40 |
36
30 }
20 }
10 f
[
10/13 5/27 7713 9721
25£H 38
E2. BEAREICE TSR MBI OBEROHS
* P<0.01

H YL EERBIHERE (099-1421 % BRI FIREFHIE 184)
* WILEPERY (080-8555 LT REHIET)

HOKUREN Livestock Experimental and Training Farm, 184, Komasato, Kunneppu-cho, Tokoro-gun 099-1421, Japan
*Laboratory of Crop Sci., Obihiro University of Agr. & Vet. Medicine, Obihiro, 080-8555, Japan
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Growth inhibition of alfalfa (Medicago sativa 1..)
on flooding over a month

Tetsuya IKEDA, Rikiya Nira, Nobuhiro ITokawa
and Norihiro MOMONOKI
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19984F 9 A FAIDKRBEIE., BEKIcL Y118 EaE Tkl
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AL, LB ERERBISMER R v 5 — GFEE) A
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Tirotzo TOHEHIZ. A (50a). B (42a) C (28a).
D (388a). D 4BEMUCAHITHD. ALHIE 5 Aic. BEM
27 HIc. CEDEMIZ 6 BIcEK L. 98 FaIcDEHIA
NOEKNFEE L. ATEMD12%. BEHIDS5%. CHHIDE5
%< DEMDI0%NTEAL 12,6

A. B, CO3EhcHWTIIA 5 HIcfH&EET -7, HE
HSIE. BEHIATERCNEN I S0 IcE D BRI 4
T OHRT (A—1~4, B—1~4, C—1~4) &
HIAIZ30cm X 30ca DA B X, ZDhD4L A L BEEAIRE L
FEEEL .t EIRE M T EE., BEROKSEZH/E L, ik
TEAKER DKL BEICHIE L. 7 DKL & SRS DEEN 5
K A EHTRALAHEE L Tzo b, HIREM 5 OKALA —

%733 (1999)

5enPl EAEHIKE Ui BUKBAIERIZ. MOKEPEENS 9 A
23H & L7,
HERUER

ATDIE, 2 EXIED 2fT-THD . 2 EHOXED 5%
2 BRIHICTEARDIEE - 7o BEONIT. Bk 1 BEHXES S
WK Ui, CEZ. 1EIBOXEO %, 518 Bk L.
2 BEHOXBEY 3FTA B - 2o

A—1. B- 3. EKHEEISHER T TOLBBIDITH
Bl C— 3 THITRSIIARIEAK Lo H/KALEA HEZE )
5 —20en Pl EOHIRIAM0E UL L E B oA i3, AR 4
A, BEMOB - 2. CEMOC — 1 2HK< 3HETH
-7z (ﬁ 1 )o

AEMITIE. A— 4 O BB, #ITEHESRbE<. A-3
Do LTI - THEE BE -7 F 1o

B, CEMiTIH. TNZIhB— 1. C— 1 OMTHEIHS
Els 205 4T IR » TIEL 5 5 oS, HI EFERTIR
BRI R OIS o foe TR, AN, AL OFEA
Db ERAIXIEL D #6452 BRIE KD HEE 72Dt L
B. CHEfiid, HEXRS VMWL %KL y AL LI >THhS
KL THBY ., EBENEEAEKRT LIBRETHK Lo,
i FEEANOEEHIVDE N> b D EEbN B,

KEh - SEEKE. 4EBO2RDE L BRI DE
WHMNEGEEIC RIS D oo EBbh s, Ll 1
EEL 0 O T E IR, HALIRMA RV EEL 2B 1E
FHCH - Te Fhoy ABHITIIAIK U 7o TREIROEC 72
BEEICH 122 LD, RORBOIEZLALHEFT B0
b, BRIHERRERFR L T AEFEIDEIVWER

- DN B ASHREAEEEEIC O WTHERE T2 LEND 5,

=1 %ﬁiﬂﬁuﬁw6¥mﬁwﬁﬁﬁé%hiﬁ%btﬁﬁ (H)

WK E kAL A-1 A-2 A-3 A4 B-1 B2 B-3 B4 C-1 C-2 C-3 CH

-Sem L b 47 0 0 0 0 0 47 0 0 5 39 1

-5~-20cm - 47 47 40 0 47 - 0 0 37 7 41

-20~-35cn - - - 7 0 - - 47 39 5 1 5

-35en A F - - - - 47 - - - 8 ~ - -

i BKEOKMIZ. SHESOBEBED S ODEITELE,.

xR2 BABMECEFTEZZIVITIZ2IVT 7> DERIKR

SAEIEH A-1 A-2 A-3 A-4 B-1 B-2 B-3 B-4 C-1 C-2 C-3 CH4
EEE (/o) 300 311 367 367 211 222 200 233 289 278 289 211
h FESEE (gDM/nf) 9.4 18.1 36.8 56,2 40.4 44.1 39.7 31.7 48.7 36.8 54.2 20.6
HWTEE@EM/ od) 2.7 9.5 16.2 32.1 24.1 17.4 7.6 13.0 24.9 17.7 12.8 11.0
HmTEE@M/4) 0.1 0.3 05 1.0 - 1.3 09 0.4 0.6 1.0 0.7 05 0.6
AR 2 E 4 (nm) 3.1 48 46 5.1 47 5.2 4.7 52 6.1 50 51 4.7
b R (082—0071 JPHERLE EHTHTA)

Hokkaido National Agricultural Experiment Station, Shinsei Memuro, 082 —0071 Japan.
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Establishment of seed growing and seedling
of Phragmites communis Trin.
Yosihisa IRiyama, Sadao Hodito,
Mitsuo TAKAYAMA
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HERUSE
1) HAERREE & SR AT
3 Y OFREIRE LITRTEEOHIEM 5. FENCH T HREE
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LREMLER & U72). TRII5°C 14850 (RUABETE) & LT
ﬁﬂ 7o
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RHo. 10 18AFEORR Y OB FTld. BFHMEL.
FEEROPBVERNR SN,
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BEREOABROER. ABFEEOEREIKE L5 cnXAH
Ehot, —H KEOEEKIIKET b wXNE <. Th
DOEKEHTTRESREELILETIZ VI ENEL SN
fzo I OFELERERICTE . BEKIZVEKEFEZEOL
BE)H 5 LIS e, BRI, IKEEMANDBAIR
FKICE ABTFHEPHE L OESNESEINE LD, BE
U2 BHUCHEZ 1 3 HENR X D BRI TERANTH 5 &
EZ ol

3) BEAbEOKE

Ht+0ERRFOBRATIIAD ShiTh-> 7, 0%
EBETENG D BEZICRD oh, RS EUEL TR,
b VRV OEECED S TEIAEE N 5108  TRIFLAH
R L. HEEOHRENE L Rohic.

Ei. RELHETICEIT 3 b v RIIVIRNF SR
Sh. NI ANTOFHEEIEE TCOREERICERTH
5 EEZ LN

4) HH 2 EHOREM R

WkEER T3, 62HOWIK T, H HEIISERICHIEL 2
EDICRA, EkEERT AL, ENCRAIMTES
DEE LT,

FARRBR TR, YKEREIKE CRIFEEFER LI,
AIKIRX T 9 A LI FEASEEFRIREBIC IS - Fo b, RE7KAL
BAKRZBENTEETSEFE L,

- ] RIFABRHE Er
e e i 1FE5Y BF FeIFsh FeIFH BE (xEts)
HE  HAH EFE BEF= ME ZE@h 100RE  Bj [ HA BE
No. 1994  (g) (g) (%) (%) (mg) % (%) %) (%)
@ 10/18 200 43.9 96.4 3.2 26.8 36.0 330 635 545 dLEET BEOR
@ 10/18 1,000 74.1 98. 2 0.0 17.0 - 11.5 11.5 48.0 31.0 dbtEE™ ZTH0I%x
® 10/18 500 124.7 97.6 0.6 3.7 120 120 740 46.5 Fimth S#fsrs
@ 10/20 1, 300 230.8 98.8 0.3 20,0  17.0 17.0 72.0 37.0 REH TEW
®  10/20 500 58.5 95.1 2.0 23,5 40.0 40.0 69.5 620 REW BEK
® 10/24 800 119.2 98,0 0.2 19.9 29.5 29.5 650 48.5 FiEm QDHkn
@ 10/24 300 34.6 95. 4 2.3 249 17.5 17.5 59.0 40.5 EBE &128&
10/24 600 7.1 97.0 0.2 21,2 22,0 22.0 61.0 345 EZET &128
@  10/31 300 34.0 99.2 0.8 21.7 355 355 63.5 455 BET ®fHA
EH 23.0 30.9 242 62.8 44.4
L SD(5%) 0.99 6.5 11.3
CV (%) 3.0 9.7 10. 0
) +RFHIL T HM. RIFRIZ148H #OIIEEIMNSIEEL
+xQIx I3 v 152 IFIRBIFHINEM - 2

TEESEHRASH  ABEDTIRE (069—0464 dJbigEs SREMEIBHTIRAI1066)

Snow Brand Co. , Ltd.

, Hokkaido Research Stn. 1066, Horonai, Naganuma-cho, Hokkaido 069 — 1464
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Study on the utilization of arable weeds

in the solu—khumbu district in nepal
Yuji Toukura and Akio Hongo

3= )VREIMIFIC B 5 B¥E Y X T A, FEE. R
LTHE. MENMBROBU SRR BN ORI TVS, vV
W T MHCEETIILERKTH S Y L ER. £

EETICBWTHED B E PN RERABRET->TV 5,

BoREdT 24 ICIiZ. BERIENODO LF T 5 %2HulNz. b
VED IV ORE, fEYEEOMMIN SAEEIN I ME, £%
JEIA HXIER 5 1 5 BV SRR DR 54 T B o— AT,
MR IEEREICE AR S L 5120, BRONEE L TEL
SNTVBEH, WL oh ORER LETIE. RNty
EREOERE LTHHELTWS,

AFETIE. R 3—= VLT v T—HAIC BT AMERIEIC
BIL. ZOEREHEETILEbIC, $EOLEERLARELH
HL., IOICEBRYEST LT, BEOKSBHFEE LToT]
BetE A RRET L 7o

MRE L UHER

FR=WEEVHNT—FEII « 70 T—E Doy
#A (Junbesi Khola) /WD, EE2200m» 53000m D RHic
fIET B/37)0 (2300m). V2N (2650m). /S A<
(2960m) @ 3 FAEFUNCTHEETT- 720 BiRIE. 19964E 3 B
2HDS 3 A13H. [AE 6 A2680 5118 18H. 19974 6 B13
BS99 A26H0 3 [MlicyiF. BEFHOEERE, 2 N5 —
i (25em X 25em) Tk APHAEROFAE. BIULHMICH
BEN TV A EROEEICEET 2/EET > fco Tl R/3—
IVEBEHM&HICEE L. MEORES L OREBRD OO %
fTo7

BERLUER

FEHEHIRTIZ. I LFM, AALFME, by EDaIED
74 EDREMICE VT, fEYINERICHEESETIE. 94
MO0 ICHEE O ZITV., BBRERICELRER L LTIL
TWio TLF, AALFRIAICHESI N, BFEONHE T
DORBE - BRI TbAR W, —h, BT, BED
THHERLE O v HA OB, BEREEPITEATNS,
DD, BEMICBOVTHAINTOAEREIR, Py 1€
W%&hﬁ%?é%@f\b@%n:z%%#ﬂ%énémﬂ
FTEFI RIS, HEahTOk, 25 LEEEEDED
NOERBICEVORSN, JLF, AL LFHTEIAEIAN
(Digitaria sanguinalis). BIEMTIINF 5 A F 7 (Galinsoga

parviflora) & /3L~ aX (Drymaria cordata) HEE

HELEI 5TV,

ILFMICH T A MELYINE R, ESEL BRI L
WS LV 199TEED L FHIK Tld448 g/ mficsZ L2 (X 1 )0
199TED/R T NVHIKIZ BT 5. A b U RDERFEREIZ, 20004
/oLl EDEERL. JOBVWEMBENEENEETITO
oo VaryNUHKIEWT, AEINHERFEH NI &
A, DLFHD A b ¥RBI9TRL/ of, BIEHD Y /30
NanB, 4ak/ ficiELk, ShoDEFid, StEFE
L T E EER O MERAZ R Z TVWB EEL SN 5B,

19961 ABSTD, Vo Ny, NUuAlwiRicsit 3
A H R OEE R BERENTH 5 LF T 5560% % S,
BEOHEIII~15%% LW, Fio T—<I)b (Irissp.)
®F 27 (Carex spp.) EFEHINTVWAHELFHINATH
feo VayNVABRBVWTHHIN TV 2 ERREIEHOXE
iz ISR LT 7 03713, < A6, 6%, LRt
12, 0%, SRR 0% L15D, XOHLRFEED60%%
ED TV BEIHBNEY DL, 8% SRPFSLMTEHWVEETL
Too IR RIEMETIL 1% &80 ORI SREW
fE%ER LIz, INODERELD., HEowE I IFIROKSE
HEBICBVT, 77 R I XS NVIEE L TERREEER
LTW3 &I N,

ﬁﬁm%%#bﬁﬁ%®§A#.%ﬁ%EﬁL@k%bf\
BED S OZHEERERNEEREN LN S, ZhEFREHEE
ELTRET B LR BRENAELEEIONS, 5. ¥
BEOH LRI IC O W TR EZINA ., FZOME & LTHE
BISHE ORI BNThNS Z L2 L0,

400

HMEE/m)

7
,é
éﬁ
e
%

TA%4E 8A¥ 8ATH 9ATH
1. 197D 3 LAFHOHEEESOHR

R1. PayRIBIRTZIBLANERAMOREM F2W+%)

GER < AR o AxB o xR @k B B LSD
........................................ ME OME ME HFHE o AEY 006 .
HEAHE 12.0 16.6 7.5 6.1 12.0 4.8 1.6
oo B 3.3 1.6 2.3 2.3 29 L9 1.1
¥R 19.2 21.3 28.6 30.3 17.8 32.2 4.6
Mok 420 11 8.8 8.8 5.8 5.2 7.2 16

YHILEERY BUMNIREE (0808555 ALMEEATATAGHED

Laboratory of Grassland Science, Obihiro University of Agriculture and Veterinary Medicine (Inada, Obihiro,

Hokkaido 080—8555. )
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FEV—-T7HIO=NTFNT 7T 7ILEITS
EMINE LB - ND FNEOHEREBIR
INVRBISE « HOE=RR* - il &
Relationship between dry matter yield and
nitrogen, NDF yield of Timothy, Red Clover and
Alfalfa

Sohei KoBayasHi, Kenzaburo DEGUCHI,
Hiroshi NAKASHIMA

il

ﬁ =1

EYOERSE L LEYEORICITSVHEENRD Z, D
L3, BEARERSINE LEYINEORICH, SVIEAOHEIN
HAHOEEEAE R LT VS, 2 TAMETIE, FEV—2 58
STFHI TN TILT 7T 7 OBEEME 1 ERIChY

XEOFEE L, FYIE & ZEERSINEDOHEBERERIZOWT

Bt 7

HEE L UHE

EEAMEHT. T BRICTI99EICER L FEY — 2 B
Ty L ETFYE T «ThHIa—RTkxIEF] -
TIT7 77 7 (5444 OBFEEM (1 XEHE 3 mx 2 THT
150g / a 8% & L, 19944E 6 A12HIC 2 &4, 9H2
18 E10A11HIC 3 BHEZ, ZNE NI - 1z, F/[M
HiEE (N - P05 K,0) 1, FE—T17- 10" 22kg, 10
a, THoo—T4 +11,8-24kg 102, TILI77ILT 7T

2 +13+2Tkg /10a & L, ThOZBEINEDBICHEL 7,
AEFELBUTEON Y U QUEED &, /Yy T&
R EFTUM, FVU 5 v T ESMATATE 5tz XE - 7o iEHHA
BEEEHIER, NDFEEERICL > THIEL .

BREER
HHINE L ERNEOHERE (K1) : FE£v—2R8fETE,
1 BETHOEOHEREDN, 2 ¢ 3BETIISVIEOHERENED

Sht, —B/BETIH, BEENE L, rolfbBE-TOL
ZEND, FEV—OEROEYFIIHFE - kbfEc k> TEL
CERBEHRENI, bLE, HEIE LSS BERIER
NBENIE WV, THIZO—R"ETIT 77 7 TREEED
STEOWEDHMENED S, £, THI7O—1"DEXRSE
ENESVVHERICH 5 Tre SO END, TARETIE, BE
M TEROOFENEIC—FETH 5 LHERE N,

HHINE ENDFIEOHEME (K2) : FEv— 2 RETHE,
FBHIIHh D OSTHOIEOHEBENZED SNt TOTEMD
FE ¥ —ONDFOEIFIE, ERERRD, FFEMTEMLL
WWEEZ OGN, o, BREMKETIEROTHIZEEA
ERWBONIEIoTce THIZO—NETNT 7 VT 7ThH, &
BETHVIEOHENED Shvfce LAL, THZ7o0—2"TiF
1 BEORFE 2 « 3BEORIFERIETOThIRD O
2o TOTEND, T ARREDOYINE & NDFIXEDMHEE
WHEIRIETH 20, ERNBEMTET 2HMEESREIN
7o
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2. FEL=-7HIO=NK-TIT 717 7 CBFBEWMEREND FREOHEEEE

IbEERF R (060 ALIRATILEO
*ILMEEIHTSEEE B (0810038 L) IIBBH7S AI7E 4 #740)

Faculty of Agriculture, Hokkaido University, Sapporo 060 Japan.
*Shintoku Anim. Husb. Exp., Sintoku-cho Hokkaido 080 Japan.
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Effect of ozone treatment on fiber fractions of
forages including different lignin content
K, Li Hwa, Masaaki HaNADA
and Meiji OKAMOTO

# E

AV REOBOBYEIC LD, VS RO RERDO_E
EOA—ERESICIED. AT o — IBSH oA iR
X, CHETIAYV VEICX ) V= E8BP IO
—ZEEMNELDT D EAECERETHEIN TV S, Ly
Ls AV VMBI Y V=088 vlo— 2DED%
BidfARlick - TR S, TOFEKRD— & LT, fAkldhoy
T EBPANIBILO-ASGEBOEVVEZLSNS, L L.
{EEVEHARNC N 54 Y VAEEOFIE. FICHEO/NER
KBVLTIThbhTE D, ZhAOEENZ >V TORESID
W% T TARRTR Y V= v EBOEL B2 HW T,
SRR D BHMEE 53 Lin vitroRZ M LRITH 3 B A4 VLB D
EhER & hiET U Tz

MHRU A

HREDRHL, AH 7 X, VAT, NGREL I Yoy,
Keff NER, FEV-EE  TLI7 V7 7EE . 4157
TUoSATSAGEEBIOMIS E L, AV VUEBE. 1m
IR U 7o 5k120 g 27K & BAY30% 075 5 & 5 ZEEHK %N
A, —BEKE Lk, AV VU REEE HEWOR-1.5) %
BOWTiTote AV UREEEBEOA Y VRERI., 1L.5g
fl& Lico MR I AV VAR OfFREIONDE, ADF,
ADL, in vitroBs¥pE LR E L1z, BB, NI o— R
NDF» 5 ADF:2£ L3 [T, #)lo—Z 3 ADFH» 5ADL%
ZLBWTERD I,

ERRUEE
BERIDOADLEERREY S D4 3% 54 H 7 X028, 3% D
HWHETHD, NI LD -REBRIAEEDT 1%h S5/NER
D25, 8% DHEIFHTH - 1= K 1)o

A VMBI k- TREOADLERIIE/DT 2 EENA S
ht: (&E1)o LA L. ADLOBIEREEICE - TR,
FAHI R, VAT, NG EIR S BEAL FADLE BN
WUz Ly /NERR, T 77T 7 EEBENA S YT

US4 TS AEETIIADLOBLEB RO TN TH e £
VB & 3 ADLOEDE E MR ORI DADLEE & O
KRIEOHENALN (K1), V7= rEaRBoHVEEE
A MBI LB ) S v DRDENKREN - T,

NI -REELA YV VI L - TR BEEN S
S AHI X, INERE, A7 VT V5405 AEEBSLIUFE
ISBETEAY VI XY 4 BEMPIEANI EILO—-RE
BOAEDOLE (1) LHL. S YIVYPFEL—HHT
NI —-ZAEGESNEVC IO OTAY VBT BN
TN O—RDOBLRIINE Dot . NERREKTET
BANI Lo —ROBDREDSNIEIh -1, TNODT EDN
SN ELO—RGRBICHT B4V VIBOSHREI—ETH
<V ZORRICOWTIFSRORETFREE 13- oo

YRR, NER, FEV-EEORLIn-IEGEIE., AV
MBI X - TR T 2 @RS Shicdt. ZhLADOERTIE
AV B E Vg —-AEBOELRED SN -
(1)

In vitro¥: i LRIz, AV VMBI - TERTOREET
HALRHGEEING AN A SN A H 7 X, VB, /NgEE
L OUNERRTIIA Y VBT & 0 s LR AN20 % Bl D) a3k
z2axnt &F1), ARDADLEE &in vitrodZ¥iE{LR E D
R IZIEDHERE (r=0,72) »A 5N, ADLEEOE WK
BEFY VB X 2RBMOBEHRENKENEEZ SN
Fro —H INERO L S ICADLEENDIWERITH KIBIC
TYIELENRES NI DS, AV VIBEITEZANI I
0— 2D RE G EEHEAR OXRBMBE TS T 5 EHRE
3“7‘:0

2001
(xstt)

150 T

3

AV
ADLEPR
)
o

y=0.53x - 2.13

o
o
1
t

o
o
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AsnALE R %

1. AOADLEELAHV VREICLSAD LESEDBER

FR1. AV UAREFROFAHOADL, AZEIO—X, EO—XELVin vitroEZPik{baE

ADL ANIbBJo—2 bBIlo—2 In vitroiZE(EER
RUEERT Nk WUERT ISR AEERT NUER AEERT pUER
:77:7] a8 %

A4 X 2.3 166 1.2 7.7 537 5.3 1.6 42.4
e 150 82 91 82 501 458 5.0 76.0
/NG 13.0 82 85 87 465 42.4 8.7 8.3
Iy oy 1224 9.0 249 233 311 310 387 44.8
KG#s 81 66 71 87 2.3 241 69.2 8.6
/NEFR 6.8 6.4 258 182 42.8 419 40.8  64.8
FE—HH 6.7 48 2.8 248 352 30.1 67.9 7.2
TINT 7T P EE 53 51 117 83 185 180 76.9 825
AHVTVISEE 46 3.8 238 195 325 3L5 70.3 75.4
&5 45 32 196 129 397 388 5.3  67.1

HILBREAFEMSERE (0808555 AT

Laboratory of Grassland Science, Obihiro University (080— 8555 Obihiro.)
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Y4 L—JRERENS-EAYLBE
R/=39b—L 7YIVEIDHREFAL—-D0

F1. EHEORERLEERS

RELEICEZZFELHAET v 75— MERICLONT A B
ZIRIE" - HIATERS"” - LIRARE SRS (e /10a) 8 819.2
Influence of SNOW LACT-L acremo, inoculum ﬁ“g(’%gg (3EED 82%)6 867%0
including cellulase, on the quality of grass silage WSC OFD 0.87 0.34
fermentation and results of user questionnaire (%DN) 5.11 2.43
Toshiharu Miura*, Naoki RYuMAE ggl;l E:lfm{) gggﬁ gg
and Taro YAMASHITA ADF (D% 9791 3 84
— HEH DD 11.52 18. 64
® ¥ HEERHE (e gD 32.51 £2.20

ABETIIBEL SRETTHEY A L—-UNHERI N, FicE
KAEMTIREBEREDEICITA SHOBEMIFIBINSES
BEVN, BT LLBOLEENMEONTO A EERLEV, £
T, AERRUEE TR, ABOBBESELTICHIT 25
YA LV —VOEERE KT ZHHEE (T Ve OHEE
jﬁ%‘if [/7‘:0

HHERUFE

19964FIC 2 DD HHE: (A : E# 8kg10a. B : EHF8+9
ke 10a) TEIELLHEHOFEY — (K74 D) B 1E
B Fddc i L. ERINX. #ERX (RBR 1 g 2470
Lactobacillus rhamnosus 10° cfu. Tricoderma virideH 3
IS —EET S —EEET2 65X 10 2 U JEREBER
EEX @IXOvILS—E2EEM. 77 VEX (RRFE 1
g 247 L. rhamnosus10%cfu, T. viride & Acremonium
cellulolyticusHk )5 —¥&EI%2. 12X 1072 URM) @ 4
SOMBRABREL, £ 34H3 01 £ B HIZ600 g DA,
1 7 AMZEE Chaiikblst U CRESES S0 L.

X, 19TFICT 7 VEARFER LZBROY A L— Y28 %%
SHAMIRICERE L. pHEHEE L, B85 LIEBIicowWTid
BAT v — FTEH L

WSCiR7 v 2o VT IALERZEE#EIdMcedonald and Hen-
derson D 5T JERMIEREER (VBN) ZBEXRFELT.
LRI INVY —IVET. NDFizVan Soest and WinedDJ5
T, ADFidVan SoestO FETENTNER Lo X\ pH
A5 ABMEpHA -7 —THRIEL. EEBRIAZ /o< by
574 —TCEEBLT

RERUER :

BRI DFRBEEIR . HEA TCREBENBIF &M I hi
MNHEBTREER 1o 727 VERRBROThORETHRER
BRERX RSN N EORFEREE T, 2UEXOHRT
RbEN. BUEICH LEELRERE DD SN,

T VERERLUBEFOMEIY A L —y Ji380% LI LD
SR CpHM, 2T ot T U — FOBRBFIPEDI%
M THSRIEFZICHEL BIcHB%S TRVAANBRN) LEE
L7z

PIEDERNS, BARMEFICRERI N B AEDAREE]
EHETICBVWTH, 77 VEDFERIA XBRES AL —D0D
EBSEREICHLTES EEL NS,

R2. FEV—HYAL—COREBIBLHESE

SR PERX PERBERERX 77 LEX
THIEAY
pH 4,090, 02¢ 4. 050, 00®° 3,98+0, 01°® 3,970, 03* %
VBN/2N(%) 58 *0.3 6.0 0.8 71 +1.4 6.0 =0.2
HER OFD 2. 27+0. 39° 2,410, 15* 2.920, 04° 2,980, 04° %
R PN 0. 310, 03 0. 300, 04 0. 280, 02 0. 27%0. 02
Mk OFD 0. 12+0, 05° 0. 060, 02°® 0. 040, 02°® 0. 030, 00* %
BER (W) 2.70+0. 38* 2. 760, 19°® 3. 240, 07°° 3. 2840, 06° ¥
T-IEE 68+ 9 ° 83+13 ~°® 93+ 9 * 100+ 0 ® x
NDF (%Di) 64. 80, 95 64.8+1.57 64. 40, 07 65. 20, 06
"~ ADF (%DM 41.3+0. 76 42, 7+0.76 41, 2+0. 68 42, 7+0,54° %
CHEB)
pH 4. 56+0, 03° 4. 3610, 04° 4. 98+0, 02° 4, 980, 04° %k
VBN/2N(%) 13.9+0.6 13.1+1.0 12.8%0. 1 12.2+0.9
HER (FN) 1.84+0, 11 1.94+0. 06 1. 81%0. 17 1. 700. 04
FeEg R 0. 780, 11 0. 67%0. 05 . 0,580, 02 0. 630, 02
B OFD) 0. 110, 04°® 0. 140, 03® 0. 090, 04*® 0. 040, 04> %
“g (FN 2.73+0, 38° 2. 75%0. 09® 2. 48+0, 07° 2. 37+0,06° %
AR E = 54+ 6 ° 56+ 4 ° 64+ 4 =P 80+15 ° %
NDF (9DAD 60. 11, 65 58,60, 47 57.3+0.58 56.920, 75
ADF (%DH) 39.9+1. 10 37.60. 47 36.2+0, 32 38.3+1.33

FOCFETTDUN C ANSEREIC K ABZEHD & p <0.05, % p <0.0D

*BHRBHEMBRIIER (T069—0832 PHEFIEI6— 1)
*EHIEEGIEET RS (T069—1464 1%P1066— 5)

*Tech. Ren. Ins., SNOW BRAND SEED CD., LTD. (36—1 Nishinopporo 069—0832), **Hokkaido Res. Station,
SNOW BRAND SEED CO., LTD. (1066—5 Horonai 069—1464)
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LB ERES OE R
FEY Y RREKEEICRIZTRE
FRIESAZ* « FTERT* « FEEAN"" - fEN 3 -
& B I c RAREE"
Effect of forest grazing hokkaido native horse
in summer on non—sasa vegetation
Hiroyuki INaBA*, Yuko SHINGU*,
Masahito Kawai++, Shigeru UEMURA~,
Hiroshi HaTA*, Seiji KoNDO*
and Masahiko OKUBO*

# B
AR R U 7oA BRI o MR Ba 4 2 BRI o
VTRV SREND 25 Fe I RIBKERRELE I B 1T B F0E
BB TRAELEIE W,

Ri#R (HE53&AS19984FE) TRIEY Y ERRERIELEIC 1) 5
ILBEREEOREICL D MYOREMOFN -6 ATS
A S ORI DB E o o EME LI, T
5 L7 iSO fty i D B O &\ VB & TORELED EIFICHE
BB ENTREINI, I TARE TIREMESI DL
RN R13 56 B & 8 BicdbisEffE B e R L 7o & & D3k
WY RIEE OB ERRET L o '

HEE L UFER

RERTAEN B B/ IMBUEE M TIT » foo MRERICY YHEANZ &
A ETSOIEYH BUMKERAEAE % R0 S BE A TE R 100 X 400m D
HEMX % 2 IXKBE Lo T FhOHXIZ, 1997T4D 6 A
Ta (BT 6 AX) &19965E 8 A FA (BUT 8 AX) icdifg
FOREE 8 TH% 10 H Rk L F2o0

AR IR X OBRIETE S X CBEORRICIT - 7z, #
HHRXE6MEDO T Oy Zic3t. BT 0y 71 X 1 mDER
a KRS —ha2 4@ >, EH256EFRELIe £ K5 — Mo
VT, FIEENMEETHERE X 2 mE CORBICHEET 39X
TOMYELEEHE L. SEOERAHERZ | it 5) 53
EREEESE LTRIE L, £/, SX & bHUkRTETFIC 1 X
1mD3ARI—F 8 #FTIOVWT, YFEMERWIEAL X
CRIZEDX) DELD 24TV, BEMERZHIE L.

RERUER

FREEAHM LR, 6 AX. 8 AX & bicHMKEYOTE
HIZEEAETL LT, ¥ ITEYEBRO I RERIIUER
A EBEET, 6 AR ENFN32.5. 19.3gDM,/nf, 8
HIX#%26.6, 18.5gDM /i & Lize E/2. 6 BXOHE
BEORDEN 8 ARITHANKEDN - T,

EEMEEAN0, 5% L EORBEY B L UIERAE O BT
% EBBBEOEMBEIGOZEER 1 ITR L. BikECiZ
X & bIERAEL D DRBBOETREEORHIVEL . ©
FTHICBVTH 8 AKX LD 6 AXOBIRFDOREDENE H >
foo BHCRELRRRICHERBREL VD SRABOETHEISOR
Dhgd, 8AXLYD 6 AXDBIENIE N -1zo DL
B X 2RAD X UERAEY OZEmMRBEIE OZALITARRIK
Bl 1388 O FE 9 RINEA: D HEMIHERR R 25 L 3 B B T Rl
ERBLTHS,

FEEE 6 IOV CIEmREE S OBEE LR & BEL( LR
DOBIEEN 117 Lo WENOREIZH W\ T b o ZEmE
EEDBDNRARZVEE BEORDIKRE S BAERIZHD .
BICE->TCEOE(LORBENREL -2, £/, 6 AXES AKX
THE LGS F32) 4V TETOEVDRD EHDD,
D 4 TRV FHICBVWTHAX TR LAEEN I M7, &
D ENDS, BRI SBEF TOERREENEHN6 AX T8 A
REDELBD LI &3S X 2828 TR, B
DIERMBERDRNKREDN > e ZENRERBERTH -7z 2 EMN
RERXNI,

Pk & v o EEE O BD R IES Y EIREE IS B
HWFE DA RRT 2EN IR L L AN D 0. 5.
X SRR D [EHE N PRIAB OMKREEDZELIc > W TR T
WA BETDH 5,

100 - 104 -
F32y ° A5vhLF
50 Disporum smilacinum 50 Acer mono
0 0
_50 -50
~ -100 -100
*£ <90 <-80 <60 -50< <-%0 <-70  <-30  -10<
# <-80  <-80  <-10
2 . "
= 100 #9un 100 YYELY
ﬂ 50 Carpinus cordata 50 Acer polmastum
Y4 -6 H
= 0
& W <8R
-50 -50 f -
S /Q,C?O
Y 00 - ~100
e <-80 <-70 <-50 <-10 =90 <-70 <50 -10<
# <-80 <-60 <-30 -10< <-80 <-60 <-10
el RS 100 FLTTY
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-50 _s0
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B FEEEELE®)
1. EEHEOBHBRELEEBFELEORSF

1. BHETREBREFEOREEL L U#ﬁéﬁ@@ﬁﬁ%ﬂéw%ﬂb

6H 8H 64 8H 68 8H
EHHE S %
)5 Qi ST 29.6 17.3 3.7 31.4 5. 6 4.4
)i Qs 2.6 9.7 9.6 10.7 33.3 312
o B 12.6 10.1 15.5 19.5 49.4 4.8
ST
)i Qs 8.9 3.1 24.8 33.9 99.9 70. 2
R B 2.7 08.6 40.1 62.1 88.8 109. 8

R T OETEREEIS 21001 L 7R DABHE

HLEEREEET (060—0810 ALEHTIEED

Faculty of Agriculture Hokkaido University, Sapporo Hokkaido 060—0810 Japan

*HEILBEARYE (080—8555 AFIATHHRHED

Obihiro Univ. of Agr. & Vet. Med. Obihiro Hokkaido 080—8555 Japan
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EEEOREIIC B A HERASE (B28)
KRR - FEALE - B 0 - NRET -
ST + HRTIRE " « (R -
REORET - ) ER* - H2ER

The amounts of herbage which light-horse ate
at pasture
Hirotaro Ota*, Hideo Topax,

Sigeru Nacasawa*+, Koji Kozawax~,
Katsuo ABE***, Tadaaki DEMURA***,
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Masaaki KiIkkawAa***, Masakatsu NIINA****

#®

W, BEEOBURIBRERET LT, fEHECLS
BEFENR I TV ER, utic B 28 ERAEIRH
S 2 & O YR ERIERET OV EE L WIRIRIC S - 2.4l
B 1HE 0 HEERR AR L, BEENEEIC Kkt TER
TAMKERT. XD ERICIEERYT 3 & & bic, BT
TE SV THEREAERT- 10

i

HHERUHE

Botic BT ARARERD ZHELE LT, BEREDE L
BEGERE L. fSASAIESEERVSICHBNERIcTE
BHHEE LTINS T4 v 7 RRE LEEET -1
BRARR. 1EEEX 00T 2. EXNRAL TV IHRE
L BEFRORESFETHA TED, BN DRAR
&L 1 HORBBHAR O ARMERIE L CTRIRER AR D1,
FAEIE. RGN L RABOBRERAD D, 6 AL 8 A
~9 A0 2[EfT-7, FEEEFRIEZ. BEENFIFIET, BAET,
AT, FAENRRIFEMILhOSEEY > 7Ly ME3
TH5b,

x1. BENREOHE

RRERUEE
BV IR T - 1R EBUAOTENZ. MAKE - A

RE - BEEIR - THEL - Wk - £B. Th B, HH. £S5, KE

DEFRIIEKIC & > TRELENE S Ntz WHILEERIZ. 2

BAMDELSBILENS VW EBDNS 6 AOHERDHH 8~
9 HoFEEE X H R WERIICSH - 72
BIATRERAMA /- 0 DIRABR E /N1 M (RAERD 130

Ttk » TEAE N, EXIROIESIZ/ 1 MRS L 3t

PEVESIR N MEOVDRWERIDS R Stz
BARTHE RIS D ORABICKRERIFFEE U T, BEARIKR

BEEARD B E, 12, dkg~39, 8kg EEEENIEFICAE L, &K

BUDRICBE L Th, Eo2XDOREIVEREN 57,
BIRE L FENTORRME SR G L 1 47 D iRfEHE

HEZAE LR BEYEREIL1L 3ke~13. dkgF /o, B

YIBEEL TR, 2 0%~2, 5% & 75 D EERZEDDISVEERE TS

ST, X 5IT. HYHEREIL. Sk AEOVE K BHEREN

ZWEELNS 6 HOHEABEEDOHHN, 8~ 9 HOFEERKLIDE

WEEICH - 120
PlEDZ &S, RO ENEZI NS,

1. BREOESNEWIEE, 1 E0HEeRIIL KD, BAL
MRS 72 0 DA MEDVDILL 18 B,

2. Kok AR ERABIIESNTRE SN AEHOR
K-> THRBOERESNBEN., 1| BORBREBERERAED
2.0%~2.5% & 185,

3. BCHEEEIL LB O WK AROEVEOHIE W,

4, BREEOHEMICH T 3 EIHEIE R EEEI AR Z LA,
FE&ENTOFEBHERE. MEREREEICE>T. BHL%
OHERINTE B,

3. BHPONA FEERAER

EES @D AU BUD cm BHEEEE A B C
WEABR 6,16 8,26 6,25 9,2 6,19 9,5 " #H A 6A 8A 68 9A 6A 98
& B ) 550 550 570 570 576 560
Stk 8 86 158 111 180 66 144 10572431 M 455 3 321 543 417 578
; 1054 RAaR 2u42g 230g 485 89g 520g 1,114g
wWEH R felliag TRPOET THTATET @ % AR 54053 5235 56253 56053 38353 3305}
[ A ¢ 24,710 20,518 17,918 31,522 15,742 19,039
PO o~ 129kg 124k 25k 2l3k 2.3k 398k
x2. MPPOFEOHRELIIOITE (BAL: 4) x4, B EBEESNICE T SRFRENE B/ ZHE k)
BEEE B A B c REFEE /B A B ¢
®w| & A 6A 8A 6H 98 6A 98 W & A 6H 8A 68 9A 6H 9A
AR AR S - 6 5 0 1 5 0 B B 2.5 2.3 6.2 49 6.0 6.7
3TN S = 0 0 0 0 0 0 TR KR 6.0 6.5 2.6 2.6 49 49
H O® R 2 1 1 1 3 1 # H 3.3 2.4 3.9 3.9 1.2 0.9
7] E 12 4 6 8 1 5 EafH 0 0 0 0 18 13
# % 20 21 21 10 137 103 I RN 0.1 0.1 0 0 0 0
& 3 0 0 0 0 0 149 & it 1.9 1.3 12.7 114 13.9 138
A it 40 31 28 20 205 258
A L 2.2%  21% 2.2% 2.0% 2.5% 2.5%

*HEP X BN RE kY 7 — (055—0107 HRERERETALD
*HE X BEREE Rt vy — (056 FAERRNET IS #WLED

O HEREMXBERRE R vy — (057 ERENRRETSRE)

o fE - BBl 4 — (073 )IITsER11735)

*Hidaka-seibu Agric. Ext. C., Biratori, Hokkaido, 055—0107 Japan
**Hidaka-tyubu Agric. Ext. C., Sizunai, Hokkaido, 056 Japan
***Hidaka-tobu Agric. Ext. C., Urakawa, Hokkaido, 057 Japan
****Hokkaido Orn. Pla. and Veg. Res. C., Takikawa, Hokkaido, 073 Japan



JeiEEE TSI 33 (1999)

FatpEl s LT vy v F—TN—-I5 X
D EEEE
1. BHAEOREBZ T v vF—TIW—U5 ZEH
EFEV—EMOEEER L REEER

SR - TR - VB

Evaluation of kentucky bluegrass
(Poa pratensis L.) as main grass for
sustainable grazing pasture in Hokkaido
1. Botanical composition and animal performance
in the kentucky bluegrass and the timothy
(Phleum pratense L.) pastures used
by set and rotational grazing system
Toshiya Saigusa, Shigeki TEsiMA
and Yasuo Ocawa
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The relationship betwen milk urea nitrogen and
urinary allantoin of grazing dairy cows.

Chiho KawasHiMa, Miyuki SuaciTa,
Masaaki HanaDa and Meiji OKAMOTO
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Effects of farmyard manure application
on grasslands performance in a long—term
experiment in northern Hokkaido
Toshiro NakaTsuJi, Shogo OHTSUKA
and Seij1 Kiso
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Nutrient contents of farmyard manure in
northern Hokkaido and simple methods
for measuring them
Naritoshi OHTA, Toshiro NAKATSUJI,
Shogo OHTSUKA and Seiji Kiso
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