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Can animal manure increase the availability

of phosphorus for the plant in acid soils?

Vitor Akio HASHIZUME* * Teruo MATSUNAKA*

Introduction

Phosphorus (P) is an essential nutrient for the plant.
Application of P in acid soils, with conventional methods,
can be easily fixed by iron and aluminum present in the soil,
turning the nutrient unavailable for the plant. It is usually
said that application of P with animal manure can increase
the availability of this nutrient, caused by chelation of P
with the organic acid present in the manure. Also the
application of lime can increase the availability of nutrients
for the plant. The purpose of this study was to evaluate the
effect of animal manure -applied with phosphorus, with and
without lime, on the availability of P for the plant in acid

soil.

Material and methods
The experiment was conducted at the greenhouse in the
Rakuno Gakuen University. The ‘cumuric Andosols
(Nemuro Shibetsu soil) was selected for this cxpcrimeht (pH
4.5). Comn (Zea mays, the variety New dent 100 days) was
used to test the uptake of the nutrients. The treatments
evaluated in this experiment were: Control (C), manure +
phosphorus (P was mixed in the manure and then applied in
the soil, M+P), manure and phosphorus (manure was mixed
- in the soil and then P was applied, M and P) and chemical
fertilizer (after analyze the manure, the same quantity of
NPK derived from the animal manure as chemical fertilizer
was added to the soil, CF). '

All the treatments were tested with (lime was applied to
achieve pH 6.0)" and without addition- of lime. Tree

repetitions were made. .

. The corn seeds- were sowed in pots containing 2.3 kg of -

soil. Water was supplied every day to achieve 60% of water
holding capacity of the soil. The quantity of manure used,
was 285g of anaerobically digested cattle slurry (ADCS) per
pot (for the treatments which manure was used). This
quantity was determined, after analyze the manure, to add a
quantity of nitrogen equivalent to 0.5g of NH-N. The NPK
present in the applied manure’were converted to chemical
fertilizer form and applied in the chemical fertilizer
treatment. The phosphorus applied in the treatments was
equivalent to 1.0 g of P per pot.

*Rakuno Gakuen University, Ebetsu, Hokkaido, 069-8501,
Japan

B BB K (069-8501 VLRI TH SR S#KHET 582-1)

Plant height, number of leaves and chlorophyll "were
measured on 32 and 54 days. After 54 days the plants were
harvested and separated in leaves, stem and root. The parts

of the plant were dried, weigh and aha]yzcd.

Results and discussion

The treatments with lime had the pH increased to about 5.8,
except to the chemical fertilizer treatment, which had a
lower pH (5.5).

The treatments that received just ADCS and phosphorus
had the greatest growth. The phosphorus application method
did not have significant difference between them. The
treatments which received lime, had lower growth
comparing with the treatments which the lime was not
present (dry matter weight results: C 3.3g/pot; C + lime
3.5g/pot; M+P 62.9g/pot; M+P + lime 40.9g/pot; M and P
58.9g/pot; M and P + lime 45.4g/pot; CF 27.1g/pot; and CF
+ lime 21.7g/pot). The content of nitrogen and potassium in
the plant and soil were equivalent with the treatment’s
growth. Calcium and magnesium in the treatments which
lime was applied had higher values.

With these results we could verify that the P method
application did not showed statistically significant
difference between them. So the phosphorus applied mix in
the manure and mix in the soil after the manure was applied,
did not showed difference in the phosphorus availability.

The other result verified was that the treatment with lime
had an effect of decrease in corn growth for any reason that
we could not explained. Deficiency of phosphorus is a point
that can be discard. The phosphorus uptake rate in the
treatments that did not receive the lime was lower, but if we
analyze the content of phosphorus in the plant, we can verify
that the plants could uptake the nutrient in the same intensity.
So the phosphorus nutrient was not a limiting factor in the
plant growth. ‘

If we analyze the data from the nitrogen present in the
plant and soil, we will verify that the nitrogen also is not the
reason why the treatments with lime didn’t have a
reasonable growtli. The content of this nutrient in the plant
is the same case of the phosphorus. The. treatments which
had a high growth showed higher levels of nitrogen because
they uptake more nutrient than the treatments where the lime
was applied. But if we verify the content of nitrogen in the
plant we will see that the plants didn’t uptake the nutrient,

even the nitrogen was-available.

Conclusion -
The P application methods did not affect its availability for
the corn uptake and growth, and treatments without lime had

greater growth, and the reason is not certainly explained.
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Reduction of horizontal moving nutrients from sloping
grassland in buffer zone.
Osamu Sakai , Toshiya Saigusa
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Effect of digested slurry application level on sward structure,
herbage production and utilization by grazing dairy heifers.
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BARMLUIZERL Lo TRy, WEEEAICIsRE
B~ODAOEEBIIZLAL VLD EEZ LN,

EROBEAERBILER TRLEWERMCH -,
HILBE X CTIIEEREAER S WIZESWMERICH - T2
(%3), LU, HbikEREEMC & b2 ) e AR
BOBMIKRELS oz, EFRFAEETIERERTH
2 EBEL, BIER T 1ok, HILERRKITERK &L
BXOFHERBE CHAEDOEVICE 2EII/NELo T
(%3),

UEXY, B ~OWELKERARZBMEIETHE
BOREBITAOCEELZZ I RN EWRERENE, —
7. AL EOEIMNITA X BRREO ST B E 2K
T&¥, EMOREAERRL X OF AERITHHERM
DEBHIFEAEZIT RN ERALMNE oz, Th
b Z &G B~ D LR I L R OB &
LCHENTHSH, BRZERIREEEDROE LWV
ETZ2 b7z bTEEMENRBR I,

iF. BRELUSTOHE (KNS
LER WX 05K 10K 1SR 208K

BYMER (em) 30.1 27.6 274 29.5 28.9 28.6
BERER (om) 14.9 15.2 143 15.2 15.1 14.6
BUMER (tDH/ha) 2.6 2.0 2.1 2.3 2.2 2.4

BEEER (tDW/ha) 18 14 1.5 1.6 1.6 1.7
SFOEE (/) 12357 14370 14470 13456 1266.2 11436

F2 BHLYBEBEESLIVERE
EEER WX 058K 10K ISR 20K

HWEBE&ER(kgDM/ha) 454 33.0 37.0 39.4 39.6 40.3
B R B (kgDMW/ED) 4.2 3.6 3.7 3.9 3.9 4.0

. FMUBEERE LR AEREDM/ha)
{LIEX BIEX 05K 10K 158K  20f8K

WREER 9.0 7.0 7.8 8.1 8.1 8.4
HAER 8.2 6.6 1.4 1.5 74 1.1
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NAFHRAT SV FEEROBIFBRAES LV
REIDEVS 1 BEYA L —COEERABLD
REMHAICRIEITHEE
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Effects of amount and time of digested slurry application
in the previous year to meadow

on dry matter yield and silage quality.

Yoko MORIMOTO - Tomomi MATSUNAGA *
Makoto TAKAHASHI * Keita SuzuKi1 * Koichiro UEDA -
Hiroki NAKATSUN * Seiji KONDO

AR (B A EHFRE 63 BIAR,2007)IZBW T, 2006
BT NAFHRAT S 2 MELROBHRBB I
HABMECED L RBEBE LR VIR EADR
BEEFOERMBIVII L —VORBEREICRIZT
BEEWE L REERIFEREBIOYA L —
EHREMTH oM A L—COHRBREL 1 BE
T EEOBMENEZDIZDOIET L. 2 BETI
I BENREOREICHMALALETRENMETLE, 2
HENE ORITHA LRI EFED 1 FEICE
BYREEZSNEED, AT, 2007 FED 1| FE
NEPLTYAS LV -CORBEREEZ . MIEOEIZHA L
b EBELRET Lz,

%

Il

HHBLUAZE

AAERIL 2006 4£~2007 4EIC. b RAYMAEEREEE
DA —F v — RT I A EREHITHB N TIT 572, 2006 4F
2. RN #AEE I EE GRS EAEI 0, 0.5, 1.0,
1.5,20 BEU 3.0 5D 6 BeFERE L (1.0 £i5:180kgN/ba),
SLREFOHMGFHEE LR BEANRB)ELIEL
MQBENBMB)E L. ENTNICREHAGROFLET D
B U7z, 2007 £ 2006 £F & A ICEBOBILE
ZHAE L(5/10), 1 BHEZINEL & (6/20), NEFAEIZAM
HOEIHIZ, RS- E2RAVWTIT2 &, 1L -2
INHEEZICHTIL. R UABE 20L)ICFHEDIABK 3 »
HBICBE Lz, oW EEIIEEEERS. Y1 L —

* b K2 KA RO SRR 72 (060-8589  ALIR AL XL
9 V8 9 T H) Graduate School of Agriculture, Hokkaido
University, Sapporo 060-8589, Japan
ILBERFEL ST ENBET 4 N ERFEES S —

(060-0811 ALIRTIILK L 11476 10T H) Field Science
Center for Northern Biosphere, Hokkaido University,
Sapporo 060-0811,Japan

POIERS BLUOHBEREELE, VFA SEBLU
VBN &8N 5 V2-score ZEH L /=,

BREBLUZE

BENES, mAEES 20K ETHEML., 3.0 #K
TEALEE D, —F. LHEETE., fMEOESH LD
AT T 300~800kg/ha E< 2o 72(® 1) ZDZ &3,
A T 2 BENIMBICHA L THESEDEDNE
FTHNIWN e > leie®d. AFICEEES D TED L
BHEYERICELA N D EEZENE, ML —DK
BIEBEIOY A L= 0B, ABETRE 2%
1372<. FRE, 91 L —JEbHAEOHEME E DI
CPEEIIEMLz. FERED WSCEHEIZ., MUEED
BAENEZSICODNESL. BFIZ 20 FRUAET
5%DM EAF &72o/z, £, HBEZHEIL, MUBEED
30 BERTEDELSBRHEMN, EHIIHBETFOLER
EOISHIITEL TBESTHRLMETHo 7z, 1 L —
OHFBEGHETIE. AUE S OEAEDOHEME & H I VBN
NEL<BY, FL20BRUL ETHEMETLZ(EFE 2H
K3y TNIE. FEED WSC ZEA 2.0 fFR L L TE
WETH-> I ENRREEZEZ SN, e, BEHAHEL
BT 10 FRETH, BREAEUETIE 1.5 ERETH
V2-score T90 mlLERDBERY AL T Elzo7z,
PEXD., HAKRBIIODHO5T 20 R THNENED
B ro kN, HEREL 20 BERUETETT5EM
Khol, Fiz, MMENELWES., RIEOERK &
gL Tt CTIENE L. ELHEBLREDBWER
WZHo .

tDM/ha
10

8t it

0 05 1.0 15 20 3.0
— B ERALE—

1. 18ERXE
Kl Y4L—-2 (F-E -  BEhAE)ORBRE

05 1.0 1.5 20 3.0
— B -W-ERHaE—

(€:1-9)

OffR 055K 1.0ffK 158K 208K 305K

pH 396 390 420 430 444 474
ZLER (%FM) 1.08 187 068 052 036 035
FEES (%FM) 035 028 055 058 026 0.65
FaA B (%FM) 000 000 000 009 010 0.17
FAER (%FM) 000 007 007 029 097 033
VBN(mg)/$&4100g 16.8 16.0 21.2 30.8 429 69.7
V2-score 96.1 936 912 701 524 550

K2, YAL—C (& - ¥ - FRHLE)ORBRHE
OfEX 05K 10BK 158K 20K J0BK

oH 396  3.81 386 400 460 423
LEE (%FM) 1.08  0.76 113 143 039 1.10
B (%FM) 035 019 013 053 041 081
TaEH 2 (%FM) ‘000 000 000 000 013 0.18
BREE (%FM) 000 0.02 0.05 0.04 0.96 0.02
VBN(mg)/$i&##7100g 16.8 16.6 16.6 26.1 442 430
V2-score 96.1 983 960 928 506 859
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Effect of potassium fertilizationon forage quality
of timothy (Phleum pratense L.)

Hideki Okamoto = Akihiro Furudate - Takayoshi Masuko*

#® =

FEV— (TY) ZAb¥EE TR LFFEEBOL VR
ThY, K F BN THEMO6EIL EE EDEE
HEETHD, ITEMBHEEOBRE T, B2
BV A V—URBICEERKAEEE (WSC) &
DAREEMBRDENTEY, HELRINETESR
M & AR OBRERE L, EREREEORMIC X
D TY ® WSC BPBDTHZ &AM LE, —
FH. SAROEMA~ORASERLTHEHE, B Uids
IMERERDHIRE 2D, HVIZ L DEEHRG~DF
BERETIEHEETHDLEEXDND, £ TK
WTIEY Y OBIEER TY @ WSC LRSI RIET
HEEBRFE L,

HHEBLUHZE
FRIXBENOFES 3ER (2004 &£ 5 A#FHE) © TY
(RfEA—w T, B4) BEEEH @Bagkkt) 2AW

T 2006, 2007 0D 2 y FEILREREL TSV 7%

1Todz, MEY BEEIE 2 B, MEDY Eix#E 5em T

Tole, 1J/EIHFEE (6 ATA) KMERY. £ 50
A&IC2B/E (8 AH~TAH) OMEY #1To7, ERH

DF Y MEEEIEX 0 (MR, 7.5 GEIRZEEDYE), 15
(MEABAZEHE) | 30 (HEFRAZHED(E) kg/l0ad450LFR % 5%

FEL., TNLISMZESE 16kg/10a, U B 6kg/10a % %

NEhEE 4 ATE) & 1BEREIC2: 1 OEETH

E%4T-> 7,

INEBRER TY L20MoBEREIRIL, Fritsss A
WCA TR B - HPES HPLCTRIE L, £/, &
B R CRRIL 3B 2 BV T WSCEERBHR 2 (ND
F. ADF, CP, CA) &Ix7/V (P, K, Ca, Mg) #HIEL . &5
NIIAGNLDEPLIRTNAT R B LT, Fi2. 200
TEDH LRI K575 (NIRS) CTDNZHEEL =,

B B RERBRE RIS (098-5738  HC AT
IRTEBIET %k F 8-2) Hokkaido Prefectural Kamikawa
Agricultural Experiment Station Tenpoku Branch,
Hamatombetsu, Hokkaido 098-5738, Japan

*HOTBE AR (0992493 MBEMHF/IK 196) Tokyo
University of Agriculture, Abashiri, Hokkaido 099-2493,
Japan

£k 42 (2008)

BEPLUER

FERIX TDN 2B\ T 2 FEMOFEEE KD, Okg
RO EIX 807kg/10a & MDA IZ A~ KD o T2
2, FOMITVFIE 900 ~ 1000kg/10a TH Y . BE
WHEAE L CHNBIRIIRWEEB X b,

WSC i3 1 FE T 0kg X3, DL XIZ RV ME
BB R LN, OMITHRRERIIR NPT,
T, BEE - TEECEERRBWV kRN I L=
—ABEWMEMRICH o2, B U REROERIZEER S L
otz (F 1),

DB SOV TAH S & ADF Tit 1 FE, NDF
Tid 1, 2B/ T 0kg X & 30kg KA OQIRKIZ T
EFFEL, AV EEIBESEL LI E2EMARL
=28, % DO— RS T IXARE R EIAIT R D o 1o (B
2), &iE LTH VEIEDOREBIIERBEOKEII LA
DENEVHLOTHHT,

IRTFAZDONWTHB L, HUFEEESHEL 3 &3z
1. 2 FED K §EPHEMLE, TRl Ca, Mg &
BIIHAEmEZRL, 2 Ca 3R 2 BHEIZBWTHE
LT, CalP ITIC 2BEIZBWTAH Y KiEEDHEM
IHEWEAD L, K/ (CatMg) IZEFLETH U ER DO
VML, 30kg KT 22 #R&EL< LAY, TR
SNNRTGUARBE LI LD, BRI Y BRI
FLLANEEZBNRD, (E&3), ‘

UEDZ e, 7V EIEEOHEMRFECRIETE
FH LT, BERRS~DOEEL/NEDo7fhd, IR
FNNTG U RIBALT B EBHALNM T,

£ HUERERNFE—OWSCEREZEHBERICSZIEE.
AEER BE wsCE R #1HES ; (mg/FW100g)

(kg/10a) (DM%) 2ILOF—=Z FILa—A AH/O—A

0 1 109 569 1537 125

2 6.8 707 1364 172

15 1 2.1 621 1653 144

2 6.1 777 1747 263

15 1 8.6 578 1616 61

2 59 764 1603 224

30 1 8.6 609 1534 - 81

2 53 696 1606 317

#£2. QUBIEENFEL—DEHEFAXBESIEZDHE.

hUGIER BE BEIHE LS (DMX)

(kg/10a) NDF ADF cP CA TDN'
0 1 65.8 36.1 9.3 58 60.5

2 68.9 387 104 6.3 58.1

15 1 628 342 10.2 70 59.3

2 665 379 9.2 6.0 56.8

15 1 62.6 346 108 12 58.6

2 66.9 386 102 6.5 56.4

30 1 64.2 358 99 6.7 595

2 685 389 94 6.3 517

TONIZ2001 F BF DT —F

3. HBERNFEL—OEBIRILERESRIANGVRICRIFTES.
HIMEER BHE SEIINTUR

IS5l (DM%)

(kg/10a) P K Ca Mg Ca/P' __ K/(CatMg)'

0 1 03 20 04 02 15 1.6

2 03 21 05 02 19 15

15 1 03 25 05 02 15 19

2 03 22 05 02 19 17

15 1 03 25 04 01 14 23

2 03 24 04 02 15 20

30 1 03 30 04 oOf 14 27

2 03 27 03 01 1.1 29

'Ca/PIRERIL. K/(CarMRIZELFRIL.
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REEHE
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Soil carbon stocks in pastures in National Livestock Breeding
Center Tokachi station
Shunpei Kano, Koji Nakacami, Shiro ITano, Shoji
Martsuura, Tomoko Miyai, Michio Tsutsumi, Kazunori
' Konyama, Masayuki Hoirro

# 8§

HEBRIRMRALBS IV 1 SR I B o b IR =S
BHZAOHNREEEERT S Z & NBIREIC bEERR
BLoT03, KT TEBERFEOWRIIK E U CFHEE X
NTW3 2, RAEOFRALET IS ATICER I AT
WBBOK 5 EORENER/LTEY . KEH 0 _BIbK
RERMET 38X & LT, TEHOBERKE,

Bz OV T b KB EHIZ SV Tl BRI RERE
FL. BLRBOHRMIZERTE 0TIV EEX
bh b, 2T, B tHPOREERE Y. Hithe Ok
BCHE Ui, FBR B 7o & — BT 2 I C
HY | WBICRET 5 TEOBEND < | Bl & Ao
HBASTIRR R Z & 7, BEHORERE LRI LMD
WEMLE LCGRE LT,

I, AL A AR EEET HROEEFLICLY
EHL-bDOTHB,

HERUAZR

REME, S 2 RO, BHEMEREEODO
(R OB A AR & LT, BV hy FE'v—
BEEETHIREMT, FHE 15 FUERB LTV,
Iy Uk (& 12~18m) <. TRBIXIva ¥y
LR o TV, IREBEE Ttk & oD R —F—F 405
FLLl 22k BREOFOERICEHEEhTWEZ L
o, HHROBEE LA -OREIMA T,

WO HEIIRBBHE R 7 HicshEEh s, 18
DELEIT 2002 45> 05 FFITHT TIT o7, RBUZIXE
& 5cm., B X 25cm OFETFEEZHAV., £S5 50em £T
OXBEREBR LU, ok, HtoRBEHO L HZ OV Tix
A7~ 25cm DT T TR TE ol
DT, 5em DETF/MZHAVWTERLE, £FEEHORE
mEiia~58L L,

+HiIxA, B, V¥ —2BRWEER, BLEZHEL.
CN a—F—iz X W RFEEEREFNUEL L,

BEEEMBTZE(829-2793 AR IBAEEIF i TA4n
768) National Institute of Livestock and Grassland
Science, 768 Senbonmatsu, Nasushiobara, Tochigi
329-2793, JAPAN

HRRUER -

HERERICSRT, 0~50cm OTEPIZEEhBRER
IREEE T —F < | EHOTEBHEOKER TH T,
W THi 1 30 7e (RBES—FBL o OIXEM 2
Thol, ' :

REMBOSEE . BEhN, RINO S8 e mER O
BICOBLTHHTLIZE 25, 0~25cm £ TORERI
I _RE THEIC SN o T, REEES T OV THE
AR DORICE B R ET ol HEEEICIAR
RERBD L (), Klck~, EMTREENS
VWoik, HEBEEABVZ LIZL o TV, 0~50cm ¥
TORERITOVTHEMOFRIX 15.4Kg/nd, Hkithod#
NIL10.7Kg L2 Y, EHOEF I BEhoT,

SAERPHEA R ST X 7 REERI LA 15 48
LT8R 0~50em DEFRRIL 7.66Kg/m & 4072 R
HEE b EH, Az ~YE - e, FHEA TH D ktho
EHNE & 5 &, B4E 0.206Kg/nd DRFENHEER LT
e LT D, ZOEIFBOMEIZ R 5 R RH
RHEIZIFESE Lo T, ZhiZH L, EOEHEOE
Bk, Eih1 A 23 4E, B2 A 204F, B3 B 15T
Hot-M, #ith: RENFNU EORFEEFL TV,

it 2 B L7 iE, S, BRI IE— R R R
NHEHEND DD, ZOHEH % LRV TERL TV
i, A ASOREFENTHEPICER L., BEICX-TiX
HithE EEBZ b0 EHZBNS,

ARERIT, BRI +OBREOFAETH B M, KEEMT
EREA TEPICER SN, TEBRLREORIUE L L TEF
HTEBOTIEIRVNEEZLND,

025-50cm

W0-25cm

WRREED M1 2 SIS MM AHI2 K3 M4
TEPORRERE

& Eih LM LR

BAL | #EB |REEHEE|RFEE| LREE
Kg/m % Kg/nf
Bl 10.56 6.32 169
0~25cm | #k#h | 7.08 549 133
HE *x ns Hok
B 485 327 185
25~50cm| kit 3.66 274 143
HEE ns ns %ok

**  P<0.01
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PGB OB EEHDENIESBKTO
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Effect of supplementary feeding on traveling distance of
grazing dairy cows under continuous stocking
Kazutaka HAMABE * Masaaki HANADA * Motoko ONISHI
Ryuya SAITO * Masahito KAWAI * Meiji OKAMOTO

#w E

HE D IERRBEEE L TWSBBEOMAET, W
AFEOBBEMOLEICIZARCEIRER EORRE
R X 2BIRENWZ LERE L (HEE 63 HX
K)o LML, EDLIKICHIT T, BBH O ERELHHEE
BoREERE, EHICL > TEBEF LIRS,

AFE TIROHEEE O 5N ER R BT OWHLF OB
BEMCRETREERANT D20, fHeFMOKBESR
BRER2D2WHFBEHEOBBIERM L LB L,

HEBLUFE

FAEIERREET > TV REFITO K B3 (2005
. KS 8. 2006 4 : K6 #) . MB35 (2005 4 : M)
RUOMILEEKRTE (2007 £ : F #) 2BWVWT 6, 8, 10
RiZ4T o7, K5+ K6 BEDOKBUHITEENIEL . BIEE
MAEL (105-130m), M HOKBEHITEHENEL ., &
EENKKEIB L /S (40m), FEOKBMIZEREN
<, BEERNE»o Bm), FRHT, ENLRKIZ
TR ERE AL L THD, 6, 8, 10 AT, K5
EEAHY 18.5, 20.6, 27.6ha. K6 BT 17.4, 20.6, 27.6ha, M
BET 204, 29.9, 29.5ha, F # T 4.0, 5.6, 5.6ha Th o1z,
BEGERR OG5 BT K5, K6 B 3.5~12.1kg, M B
25 8.4~12.0kg, F B 6.7~8.3kg THBETELDEITIC
o BEENPEL Rofo(F 1), BHARARIOR 5 RFEIX
KS, K6, FETELFOLTH 72N, METIIHEILE
MA THBEHTT v A V-T2 BHICRRETE S
oL Tuni,

BENEH ORI EITITEHE GPS 2 AV & A 4-7 B,
5 43(2005 FEYE/-1E 2.5 &3 (2006, 2007 ) FwICWH4F
DR BEEHRERE L KEROCEEBEERZEH Lk,

EREBLUBE

1 HOKFR L OEELEERIZ6 A2 6 10 AIThiT
TR L (R 2, 3), HafAR 2Bl TAERRES
T MBOKEBEEREMIZIEOAIZBNTHAMD 3
B LMo 7 (P<0.05), PHeEREBOBEFEVSE LT

WIKEEKRY (080-0855 #FIATHE FHHET)
Obihiro University of Agriculture & Veterinary Medicine,
Obihiro, Hokkaido 080-0855 Japan

B ERE DRI D K5 - K6 BE L F O KESTIEN %
g 5L, 68 ATHERALNT, 10 A TIXEHED
BWFEHOFNEBEDIEVKS « K6 Bt L 0 /K EBENIERE
BEMN-7= (P<0.05), '

6 B%& 100% L L7=8H&. 6 A b 10 AIThiF Toxk
ERBIRME OB RIT KS B, K6 B, MBE, FEETETH
Fi 22, 23, 42, 13% 7507z, 6 A5 10 B HHEEE
DEMBENRE D -7z K5, K6, M BTHEORNKEL AR
D IEEBEOEEHN/PNIWVWFETHBLRMN/NE oz,
IhbDZ &b, fHeRBIOREEOHEM (K 1) R
BB THRREAISERZ LICL 0., WALEOBEIER
BEWLT B ENRENT, £7-. BEIERECRHT 5K
BERE ORI/ N EL | BROIEAE LTHLBEIE
L o T, .

—%. 6 ANB 8 AITHiT THORESEEEEORD R
WL KSH#E, K6 &£, MEE, FETI12, 15, 22, 20% THh o
7z, 8 ADOWEROEHI LUEEKRL 212, 265,
21.2, 21.8°C. 27.5, 29.0, 27.0, 26.6°CT, FHT2#
AMLREZTIRTVRETH-ZZE0D, KEBE
BRI IBBC X 2R ENKRED T2 EEZ BN,

F1 SHEAM OB 5 R (kgDM/FE-H)
K58 K6 & MEE F&

6H 3.5 3.7 8.4 6.7
8H 3.5 3.5 9.7 1.7
10 12.1 8.2 120 83

#2 1HOKEBEIERE(M) :
K58 K6 E ME Fi&

64 6206 6672 *® 5037 © 6922 °
8H 5432 ° 5700 ° 3927 ® 5547 @
10H 4849 b 5135 ®© 2940 ° 6033 @

a'.b.c)g‘ BOBBORIXFHEICERZEHY(P<0.05)

%3 1BDEEBEERE(M)
K58 K6EE ME F&

6A 112 ® 193 @ 90 © 5 ¢
8A 86 ° 110 @ 49 b 6 °
108 90 ° 76 ° 36 ° 7°.

5eO% A ORBORXERIHRESY(P<.05)

7500

o o r = 0.704

6250 O - P<0.05
E 5000 J 5 <
ﬁ <o
= 37150 [ 'O K58 A

A

B 2500 O ke
*® A ME

1260 O F &

0 .
2 4 6 8 10 12 14

AN 5 R (kgDM/FR-8)
Bl SRR ORSREATBHERLOBME
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Cbmparison of herbage production and utilization on
set—stocki'ng—pasture for lactating dairy cows
in dairy farms in Hokkaido
Tetsushiro ENDO * Mitsuo MORI * Makoto TAKAHASHI *
Koichiro UEDA - Hiroki NAKATSUII - Seiji KONDO *
Kazutaka HAMABE * Masaaki HANADA

HE

EFESPBWAFOEBRBUCEL T—EOHRZT 5
THO. AR TIEaE N & H B O T BB ES B R O B
ZHREL. BUGRED 1-2cowha SE< &KL
BRHEICHA TN, EEIT 10em R THFEINEZ
EEFELE (HE 63 EKS, 2007). AWMETIE, &
SICHREME 2 AFMA. HFIEiCRELEERBLIUFIA
HEZHEL .

HEBLUHZE

AT, 2006 4EICBEERET A B3R, MBI B HUE, BF
BT C #5453, 2007 £ ICHERT D B0 &AL KBS O Bsh
TSAMS HACEA 1EIToE (X D. EEBBLD
HEREZORS—bPEAVAIEL . HEEERB I OF
RAERIIRESIC7OF 7 vr—YEREBLBEL .
BHAEEHEREIZ A D BUBIIMEROFAEN S, LR E
BT, EHH5E. BREFHE LEHLE. AER
ADHBIIHAARZE W ILRASTREARNEL 2.

BESLUER

HGRE (cowha) WWEBEBID A, BBXU CHE
TiE 1.0-20 ThH D, FEKRBEIO D HiEBITIEX
BETENETN. 47 BX 0040 THo =0, BUCHE %
BULTOEBBLVERICKERETAISNBNO
(%21, 1 H1EYZDOBKEBREIZ A BBXY
C ¥ T 9.6-13.8kgDM TH D . DB B LML KEBH T
FNFN., 50 XN 9.6kgDM ThH o= (£2)., &FE

L KRR LR (060-8589 AL ALK AL

94759 TH) Graduate School of Agriculture, Hokkaido

University, Sapporo 060-8589, Japan

rlblE RS EYE T -V ERFERES S —
(060-0811 LW ALIKIL 11 & 10 TH)  Field

Sciénce Center for Northern Biosphere, Hokkaido University,

Sapporo 060-0811, Japan

ol LB RE (080-8555 #JATFRHIET)  Obihiro

University of Agriculture & Veterinary Medicine, Obihiro,

Hokkaido 080-8555, Japan

I D HAEOBEREIEIE 25.6-71.3% & HEHRE T2
MWHoleh, HEREOBREIGICEI RN k. K
BB TORELEEBLICHIHER (tDM/ha)
1. ADBIBT4659BXUN4149, EREETI2S
KXU'68 THo/z (F3). A, BBXU C B o
TDN BREIGIIEMN - N, M S 04 ER
(tha) 13, CHEBD 1315 BHBD S50 EITEDEMN
KEN T (4. CHRIBTIIHBEREIEKLS, »DHE
HRHEBBHEN 2T &M BB 5 OAEERDIET
W OWEEZEZ ENZ. —H. DS TIIEERE
BN, BREBREIEMEN o2 Z &M, K
HWHSOLEEBDETIIELEEZZ 5Nk,
PLEMNS, ABEORAEH TR EE TR
N, HELEERBIOCFMAERIT Svha A THRZEHE
ICRERERB SN, —F. BB S OH 4
E%G:Li?)ﬁﬁﬂﬂﬁﬁﬂi%ﬁ%ﬂfﬁb‘ CHBDLSITHK
BEBREIENEL TH, REGREMEVWELTUHE
MEHBESZDOAEERIIEM LN &R EINE,
F1. BERKBOBE

HBEA RBHFB  neHIc  RED dEx

BB ER, ha 17.0 174 50.3 110 20
FAHh, ha - 10.2 6.6 - -
TRARBREK 30 39 52 52 8
TBARGHEE, cow/ha 1.8 22 10 47 40
AR B 7:00-15:30 17:30-7:30
édiish 5/1 5/18 5/3 4/22 4/26
#rA 11715 11/20 11/5 10/28 10/17
sk a ¥ 199 187 187 190 175
&, cm 97 101 ° 60 °® 63" 72 %<
B8, tDM/ha 1.0 1.0 0.8 0.9 1.3

'cHiBFo B 108 LY RO A ik
ABUBILBERER (SA18 ~11 B 15BN ELE)
ab,c: P<0.05

F2. 1EIERS-YOMHENERSLURES

HBAA RBFB  MBJIC  HED Ex

BEIE, keDM
ot 1.0 138 9.6 5.0 9.6
BHEAGIH 12 36 a1 9.2 49
E—kL7 0.9 1.7, 0.9 1.1 -
p-JC8:k ) 25 0.3 0.9 42 54
EoEE) 15.6 19.4 14.4 19.5 19.9
EBRBE, %
)iée=3 704 7.3 66.3 25.6 48.2
ik ot OL 8.0 185 214 470 247

xR BBERMOBELERSSUHARR

HAA  RBFB  mBlc  RED kX

FRsaBFE R, tDM/ha 0.7 1.0 04 0.8 09
BHER, tDM/ha 44 49 43 49 6.3
WELEER, tDM/ha 5.1 59 46 58 12
FIFER, tDM/ha 46 48 4.1 49 6.8
FIRADE, % 90.5 81.9 875 845 93.9

fApE=HAER/ RELER X100
4. BN S OFEER

REA RH8 mwiIc RED X

HLTDNIERE, t 540 81.0 816 1223 178

AR ETONIEERE, t 345 530 491 285 8.1
BEERAE, % 639 654  60.1 233 453
HE, ke 16.2 21.2 15.6 20.7 238
HWFCMERER. t 102.0 1325 107.4 166.0 30.1
s, t/ha 38 5.0 1.3 35 6.9
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Grazing capacity improvement in continuous grazing with the
Kentucky blueglass dominance pasture of the fall period.

Takanori YAGI * Shun TAKAHASHI

#% S
ThETHrUEvEF—TN—FF52 (LLF KB) B4
EHIZRBITAHRNV AT A VERFOEBHREKEGT TO
HWEB I UORSEERICOVWTRM LTE - GLERS
41 fh), FORERE. ANEKEEOKBENBR (1000-1100
kgBWha BELLE) THNITKKEHCERSARTS
BENRDHBZ L E- FAEHY AHERIENTL R
RT3 ERARD2Z ERHLN RS,
| B SMCAEERY & bzl ET B DIC kK
BEHMoOBEBEOLELERY, AHEPEHERTAZL
BEEO—DLLTEXDBND, £ T, KMoOEHAE
EHZERERLV=FLTIA4 75X (LLTFPR) ZiBEL
THEBLIURSAEHOUEDRFRIEL -, SEIIZ
BE# 1LEEORREERET 5,

HHBELUAZ

LT OB B EFE L ¥ — T 2006-2007 Ei
REBRL, KB (B : buA) -usua—»2 (UTF
WC) (MfE: Y—=x%) BEEH (EH 63a) IZFLR
A ERMES CEHAR 77 » A, NKBESEKE
237kg, GFHKE 1138kg/ha) % 3TEAMR LT, MEITE
B EEZEE LR, BBSERn TR Lz
OREEEERES UCHEGERRE Uiz, B#EN 0.5kg/
BH-H UTFIRAZNT 9 A CIisolkEEks 1TERS L. 10
A TII#RB LT, HBEREHI AR 258 OBIERFIZ D 2
a5 Ui E MR &I 22-27-49(N-P,05-K,0)kg/ha & L,
6 A TRICEBEREL =,

ML LTPR (W : Raua) % 20064 8 A & 2007
FA4A02EIZH T TIEBREER AV TBE Lz (L
HX), #BERI 2kg/10a & Uiz, EREE OB Y 13T
bhihol, '

BRBLUEE

BEE 1FEHD 2001 FORBRERLE, BELKE PR
DODHEBHEDHEIT 6 A ETIX 1%RETH o8, =
NURBITEMER E2R L, 10 BICE 8% 2 51z, #kik

L EREH R ¥ — (062-8555 HIRTTHEER¥E,
FE 1 %FH#)) National Agricultural Research Center for
Hokkaido Region, Sapporo, Hokkaido 062-8555, Japan

HOoMERRAFRIEXE b6 ATHICRKREAL 25—
R OHB LR LT, $7-.6 A ICITAEK OF A 15g/m’
BESZP-1L00, ZORBRBLSMCRERIZFEALS
bhiehotc, HEEOH ¥ B &9 E I E T ER
EHTRERZBRIEEAL LRGN D728, 9-10 AIZ
RETIITAEROFHR 0.23gm?/H K&Ehok (1),
BEkHi= v BEIZ. SRE T2k (4-6 A) 1T 1.09kg/
H. X (7-8 A) I¥ 1.26kg/B. # (9-10 A) X 0.63kg/
BLRY, ThETORRLABICKOETRIEETH
5 (F1D),—F ABRTIXEEKETNTH 1.09,.1.03,
098kg/H L7210, KOBELIARIXIZLA EHR bR do
oo BB TREKEERASOBE L L BEE
M 05kgR ATIChR-BAIXEKE S 926 BT, &K
BEEEY 1B®EO Lz, T0o%0 A #EEITAEROHN
BLHEB L=, BERITFRE T 109 A, ABEK
T 1024 BHERY  QMER T 15 BRKEKSROES
BRTEE (F2), ThizfEy, B £E O HEHi
BRE (fKH 500kg #E) 1T, B X Zh T 493,
5328H-H/ma b 29, WERX T 8%EML &,
PE»S, KB-WC BEEHIZBITARVREAVF
A D E KRG TIZ PR ZBET 5 2 & THREEBH
OBERWERUEL. FRBEHEEHD O3 WBENTR
Shiz,

RAE

s
hd !
o ﬁ\
i *N
2 H i‘—qf
L i T
2 &
Y] o
32} \
‘ :,\,,
60 . 4
58 68 r8 88  9A 1A

B

E1. BREEOHEREEREOHRE (2007 5).
B TRICKEETLELERRROROERTHL LB NS,

%1. BEthdf-Y ANk (ke/E-B).

4-6H 7-88 9-10A  2%m

MR 1.085 1.263 0.625 1.062
Ex 1.094 1033 - 0976 1.047
v 0.01 023 0.35 -0.02

HE)2007EORR. " RER—-HBRK.

2. RN EERRBEN.

igze il ] FEA TR (B - H/ha)
AKBE #%H A% .3 K500k
SRR 4/26 10/9 167 781 493
[BX 4/26 10/24 182 829 532
b= - - 15 48 39
-4 . - - - 106 108

20074 DR, MEEH9/261 MM E 1 AMS L. © BER—HE
. ? RER/ARE.
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* Yearly changes of plant vegetation in galega grasslands
and soil environments
Takahiro GYOHDA, Tomomichi YUASA,
Wataru HIBIKI, Yoh HORIKAWA

# E

INECOHVFEAEAORERETIZBWT, BE
@kﬁ%Ltﬁvﬁuﬁ%k CHEVWESEREAL TS
ZLEHELE,

L L OTEFRZRAE L 25 BERETH LY
DOEBPRIMEPEMLUTWAERE, FIFELEDD
FTIBVHAZHERF L TV B EHOBENRAE LT,
CORERE LT, BMELOBHITHORIKIHEED
BENEZ LN, RFE T, 20K L BEO LR
B OBRNEHEAICRIETREBIIOVWTEELE,

HEB&EURZ
BERTA—NVIEEEVF—CBIT5 3 BEBD 4
FHBIVCSFEEOSFHON VY - T2 —BFH
MCANRLER L, FEHIC Im2Oa FT—1%5
BELCEERN E EEORRGEL 2 BEEICHEL.
FFEIEOWNERELITo. X OICHEREDLLE
DI, HEHEOBRE (01 miR) L LHPKGER
(3 ~10cm) DHEEAIT o7,

ER2BLUER

REHE 3 BFEBOF £ —BFEHTIX, 0642
HEEBRE DS 20% L F Ch o DIEx LT 07 SEICIT R
BEEEHY 40~80% (Z RE ML, KEOEEMET L1,
—} 8 B TIX, MEREIX064FE L 07F L biC 20%
PLTF O e <. BEORBEH BV BHE A 2468 L

Tz (®1),

EINE %ﬁ%ﬂﬂ@@ﬂ%&%&fék £To
EWMTHUTOEENED L TWEZDIZH LT, FE
— IR LT\, BBANCEBE S &, 07 4RI 3 BE
BORETRITBD LS ABML Tk, 8 SRS
TR RN USRI 0T,

PEDXSIZ3 5B 1 EFE V4 EREHDO IR 8
SEEO S EREM LY EAESTE L COREREE, &
LY BMOBERBPKRENVWEE L DRI,

ADOFG:064E 12827 8L 074 1 A 7 BIZE&HIZT
NOTBH -T2, ZOFWICED 3T AXOEELAFEINR,

HINEEKRY (080-8555  #F /KRG HMHT)
Obihiro University of Agr. & Vet
Hokkaido 080 -8555, Japan

Medicine, Obihiro,

&R 42 (2008)

MERICHL IR oTz, REEOEER, KHFERITD
NEEEHBEE CHLRAELTWE=D LRI NT,
THRE : 200BEETH I mDESEEY - T,
TEMEABE L, 3 FEBIE. HRXILEBLEE
R7E, #r<xC, EBSBEFR £, MiELoIET
B SAL, 70c mEATFICEE R H 2 H FARALA & VB H
+tHThot, —FH. 8 BEEE., THEERI L, F
<vxD, T=UDOHEKT, BRLLSTWLEETH- -
(B2), ¥, thFE~10c mD T EASEELPERE
LEERRIFEBOAGERIISEEE LD HITK 10%
BB L T,

AWFREFER LTz 2 SOEBH T 06 45 07 FiTH
FTHEACHL PRENE CTERICSWT, FIEIR
WEERLDONEOBETERLE,

THREORR»L, 3 SEHIRELETHL L
BEALNRoTe, DO 3 FEEH TR, £FE0ER
KR THESHBL TV D LRCADRAEY . HFIZ
WARLIEZZLICE > T, BENFRRBER LARNIUAET
TR, BRIIMERZVHEAIIELLES D L HR

Ante, —H, 8 BFEBRERLLTVWEETHoEE
EPHADOTIRMAETIZ, BEFBORELZIT 2
ST, HEIZHLINRELBEL RIS bDLEE
bz,
3%) a%miﬁ
100
D e

80 g

80 —aTr g az”
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Good practices of nitrogen application and cutting for
Kentucky bluegrass lawn management
Yujiro YOSHIMITSU * Teruo MATSUNAKA

#*

i

EE, bHETHEBLERE, REOEEK. 2RZLE
BT RBLEEHEFNRICEHN O RR—YERED
THEICEDETAMOERE L Z4E L OBRITEN,,

EREBR CITEAEREY - OXREEL BRI+
FRTHZELEEENLE LT REDOEBENRBZ b s,
Fhe, THOZBEHEL. B OHENEEZRLLTS
WAL B GALEIZ L 55 >O80 & BRI O ES-
FTHERNBEEICL Y EEOBEE BRIFICL EDY
BOBEEHRTIZEBYLETH D,

L LKEOERMIIEZ —ANHL . N BRESEIER
BROWD, MHEOE TSN B an3,

AEBROBMIZ, BREEORRDZ IV H v X —TN—
TI7ALLT, KB EHIZB W T NEEE AR ES0E
3 KB EHICBITIEREE LEFOETEB LU
WBRETEEEHLMNTEZLETHD,

HEBIUHE
AERIIBBFERFNERRBIE. KB EH (2005 Fi&
B IZBWT, 200646 A 1 H22H 10 A 21 HETERZ
pofe, ERRIC KB(RTEY AT V) DFEEE B 220,
BHEEIIEEREX 20gn?), 2EK (10gn?) 2517
—XEEREIL 9 i (3nX3m), BEEEEX, BEIEX
D ZIZEBNT, B D X (EX 10em (2725 & B 3em
IZAA ) BN Y X (B Sem (2723 & B 3em 12 X534
H)D2NBMIINEEOLEE LT 3 AHE (EEEX, Z
HEREX . ZEBEESX) 2L 5bE 75 6 LB ERE
Lz, NGB EITHIEE (12.8gm?) 2 BHE L L, N
ZEHEXII N BITHEERED 2 & Liz, P0, & K0 X
INOBEIREFERLRNESITTEED, 2RICE
WTBTTHERR & (P,0,K,0=19.2-16gm™®) D 2% & L7z,
RRIIIRETBIARY, PBERETERLE,

6H. TA. 9AKIMVEVAERBZ iV, E#, kB
HONEEEERE, £z, B OZEHROWUE I T
EHAT (EAMNGHAI=E) bRV EHofaixe A,
8 H.9 AL AR REE AV, EHEOKRER S
DRI LUV TROABEREORNFALREHE LT,

*EEESFEARY (069-8501 LRI XCR G RKET 582-1)
Rakuno Gakuen University, Ebetsu, Hokkaido 069-8501,
Japan

BELLUER

OERYAEICBOTERK KBENEEROREITIT
BREBRERMEFHEBE LD X8 L B NEERE
HBHBICRETHILE2EL, EREEIZESHMET
EBICHETH L TLERETS, ARBRTIEREED 2
STOREDE, BEX 3en THEBTWEZ ENS, H
WEN AT OWPRLERBERIRBKOBREHFOLE
X BHE, EREMPERI AT OB L ORIZITE
EHBEBEGENERD S (r=0. 493") . XHEE IR
AT OREGERTTFRTE BAREMENRRR ST,

EOREIL, WHERD s oo T ¢ L B BEN
DB, 7uu T4 NBEL LTH U NIETHERENT
WABEHDKBENERRLLVEERBES DD, £ 2T
BEoARRRFERAV, XERBETHD7u T 4L
0K LWL K I BERAHR NIR) KA EO KK F
TEOFMA TERVIRERET LI BENEZHFELNIR
R ROMICIIFE2MAEBE (r=0.714™) BBH BN
=BG, KBE N EARIINIR REFETTHITE 5 HE
HERTR I,

SEOWORFR, MR AT OMEER L NIR K E
EIEITXEL Y B & N e SN OMICRE/ERIIRD 6
nighhote, NESOLBEOTZHES R E NE2HEETD
ETEROMRNATE, N 22BES5T5Z L TRES
72 KB DREROEN TETL EROHERIINEZEET
ZETCENSHMRTEZBICHB LLLEZ N, BB
WTHRN%22HE5T2ETHEEVER CREREERER
FOKBRELNEZRINTENESHEERTED EEX LI,
BRBLOBEND FBIRIFETCREEILESENIERED
EMNHEML., AOFRIZBESE- BNV -N SHERKHS
BEbRWEEX DN, BEOCEFTRICEVTIZES—
ALY DOHPETHD —ZENLBEEOETORE%:
Lz, BMELERONBEEEHR BN TINEES
WCOBFBRICEIM Uz, ZHUTEREY Y CEE3D 72
WEEENRBERT, E—ARKLELEF-TWD LE
2B, BB OBEIBONESEENR L —XENE
Do BEBPOHEMEOBRBRT TH DX 3 BRED
NTWAEHTHS EEX LI,

BETRMNTS LUBYABOEIHRTHEERENR
D OENT=DIBHESEXD NIR REEOHRTH -7, N
RO EHRIZBNTIE, FEALOHAEBEEHEE TEER
ERBOLNT, Ll BEZEEXO—XEOLEF
EREFBD LN DT, .

AR D, EHRFEONEIMHEEI AT T, £
KBISNEHRLADOFMIINIR KHETCRESTHZ LM
TE&, THOEEEINMIINESSLET, BECETF
HIMCAPBBETNSES T2 L. £ L TEOFE
L KBEINEF RO D ERE LEN D ICNELE
545 LREETHHZEBHLNI ST,

U EDENL KB ZHIZ T 2 FHEMEEEIL D
E-E XY -NEHETHB LFERITOND,
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Effect of unevenness and years after renovation on

vegetation and herbage production of grassland in

Nakashibetsu , Hokkaido

Narichika Sato * Taku HavasHi * Tsukasa MakmNo

#

JeHHE T, BRI A2 E XL R WILRTISEWERIE
EIE, #IOBROBEHNELEETIHRILRITH
HEREELIZ L2 EMEHRIITON TS, Lirl,
BRBIET & DOFEIAET S, KREBBEITH THE
REMMOEES, MAESCBEAEEIZRIETEEIZON
THE+DIZBB I TN, 2T, EfOFHSHE
ERAERICEDLIICHBLTWAMRELE,

HEBLUHE

REZTENPEEITH RO KA 10km, Bk
5km O@EHEICKRET S, ETarFTovaF—RBHE
N=RREDFETHRTEIBREOCRB LT T LEHR 2
~9ERETOREEH 9 BIR L L, FAEMHIZ
| FENHEHOTER 194 6 A 18~ 19 AT, FHEH
RIIEEHROFEHMMORENHTE EHFRIZHIT T,
10m #|i2 5 K% 2 X1, RAERAIT 1 FEEL, &9
IR B3 & OSSR & L7z,

HRBIUEE :

1FEREEL, Unyu— GRE, R IR I
BT ETEEB X CEMORELICH LT, —EDE
FHIRR® bR hr o T,

1 BEEYINERIT, BEHORERIZEL Y BDT BHA
BRHLN, BETEZORMIESRKRENo7, LAL,
R Hic B8 B L TFBRTII—EDEANBRD b izh
o7 (F1), .

FE— (UTFTY) TEHREITEMOBRENIZED
B L., FEICTHE EE»SREICAT TET 28 M
AL, BRETOTY EEBBEAERNIT LB AR EEK
DLIROIEFOEMTHRED LN (£2),

YRLE, U—FhFVU—FFZ (RCG), ¥ v
¥—7N—F5X (KB), Vv RhyZ7 (RT) 0
TR A XREEOFEREE L. HERALAEICH
FCHNT A EAARD b, BAETOMTERA X
BHEEEOEIE R LB PR ER DD 2 3EH DR
THEOOLNE (F3),

LB ARSIBRERERE (086-1135  AZEAR AR EAETE
4 =7 Z&H) Konsen Agricultural Experiment Station,
Nakashibetsu, Hokkaido, 086-1135, Japan

PENCREEMORETIX. RENEIZBWTEKL,
YA L—VOXRBMORE—DORED—2 LD &N
R I,

PLED LS BB (L TE D 0H, BEEHOH]
BEEPL, FECBIATYHREOR > L TER A
FRMEREEOFRREZHLNCTILEND S,

#1 fAEiHICRIT 5 1 BEEYINE
Fi% 24| 1 FEEYINE(e/10a)
No #[EE®D @ @ @ @ BEQFY
2 498 387 391 487 497 542 467
3 | 489 607 592 583 619 495 |564
4 554 542 641 544 525 419 |538
4 515 407 509 507 501 527 |[494
6
7
8

520 517 550 512 485 511 (516
401 367 398 444 412 482 (418
352 438 473 438 506 369 |429
10 | 453 426 542 499 279 275 [412
15| 482 358 395 394 408 413 [408
| 474 450 499 490 470 448

- I O TMTmMmOO >

#2 WHEHIZBITSFES —TEREE

B15 R4 TY#HEE(%)

No #|TEE® @ ©) @
2 63 65 48 65 53 55 |58
3 60 60 63 65 58 10 | 53
4 63 53 63 33 38 0 | 41
4 50 53 68 55 60 15 | 50
6
7
8

® BEQ FY

55 53 60 53 3 0 |37
45 50 53 53 45 25 | 45
53 50 58 50 40 25 | 46
10 70 63 60 50 20 5 | 45
15 60 55 48 40 10 0 | 35
FH)| 58 56 58 51 36 15

- I O T MmMmOOm>»

#3 FEHEHNICIST DU T ER AR R AR

B0 4R 4E| M TER LR (VAF . RCG, KB. RTME(%)

No BHITEEO @ @ ©@ @O BEQFH
0 8 8 0 13 0 5
23 23 15 15 25 80 | 30
20 33 23 53 50 85 | 44
25 23 10 20 20 60 | 26
20 23 15 30 713 75 | 39
25 23 18 20 30 55 | 28
25 20 18 23 30 60 | 29
10 0 5 10 23 60 80 |30
15 23 23 28 33 63 95 | 44
Fiy 18 20 16 24 40 66

— I OTMMmMmOOm>»
o N hEWN
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Studies on early winter seeding with simple renovation of
meadow. (5)
Kenji ITou
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A ZEOBE TIRESRMKICE T 51 FEBEDEIR
HSFE(OMA BRI A FHRIEP 6 CLUTICR -
TRLREE LVE H), OFERO—NEE L7
W 7TCRA LD 3 HEAERES & 8L EDFEF A3 BEA Al
WCHET B EEEERH D@ B>V TEBIIRBIT S
TREE & IR ORI EIT o 7,

R L UHE
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TE(SM), IEFRIERH)  4)REBRAE (SR, A/B):°06
£D010/25. @11/1, @119, D11/16, ®11/24, 07 F
©®5/1 S)EBRFHE & 1 X SE-3REC 11X 0.8

2
m

HBREFIUBER
DA Z=RERE R O TR HED

15 {——o06%G15'R)
‘_: LT YA,
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RSNz, 11 A 10 B»BIXFEFEITEIE, L 5C
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Hokkaido 081 — 0038, Japan
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0G 7% 30~50%. MF 349 30% T o1z, TCLEDR,
WIC 2 B Ldsd iz bredsode 11 B 9 BIEMEIGE,
TY THAEE LAY BEEWVZ8, 0G & MF TIXEEH S
DERThole, REEREIX, TY TIEIOILEERELYY

400 - - A;ﬂ#;tJ‘

K. _ iz |
300 ¥

S
o & XA A
E 200 - r—n-6-8-5
o
)
100

(V]

delelelsle wellesle |[oleleesle
TY(7/13) 0G(7/12) MF(7/12)
H3 1BEONMES o

HLEPOTEDIZXI LT, 0G & MF Tix 11 A-TH
EIE & FREMED Th o7,

N FHEOUMESR

| BEOWMERIIALE. TiEs b 10 A 25 AHHE
L1 A1 REETHRL, 1| ATPEBERTRLE N
HEThHo T, FEBEIT10A 25 ABELRBRED
EThol, Zhit, EXTRLNEHFOBNEK
MLTWEHDERLND,

-5

1. BRNERICE DA ABHEORIBH M (WETE
BE&M L —BMFIRERBT A HEROER) KBS
R THERMRE SNz, 2. OIAFHEL, EHICT
bivhid, BEBRICETHSF - EE 0 RHICED
TEOUEDINENED Z LRI/ END,




bR E EHAFZE SR 42 (2008)

MEEF - DLFREICLSFHAEBOBERESY  )BEER HFEHB L UHES

- (20 1)
FPRERRIE ™ o IEAT % th R

Kenji ITtou - Masayuki FUKUNAKA - Takesi NAKAMURA

HE

RAH OB FERT T — MBI, WRIEEZEDO 22 FESR
ML BELTRPEFRCEDOY AT BH Y EH~DH
LBWAHD, TOIARANERY R ZEBTHFELEL
THSEHMEFENRESho25 % 28, i 5 EHEL.
HEHRBEIZLBELEEETOLETHD D, B
FERRBEMIC L » TIRFESHBECHE NPT VAD
BRI TS, 22T, FEOPRLREEOHKED
[EEER L OMBREME TR 0L K% B ic, MAREREI
LAHBEH T T, MEKBELZRATZ, BB, H&
B, RIE, A, HEpH SOKRE AR5 EME
BHAFRE L7z, AWETHE., HENPRECTEK pH ©
B CIToEH 2 HE T 5, -
Hik

DEMBBFT - HETCELERARABBES) . 2)F %
it FHMER 380m, AHE 4~9° | dLEmEAIE, -
8% pH4.87, — b~y MEX 3.8cm, HHEEE 22mm(il
HR), EHFEBE OG- ¥ ¥ -RT, 3)EMEM : FEo—,
[% ) & 7). 20kg/10a, 4)SEMLIE : BILIE, (EHEIRCH
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Effect of Red Clover on Early Enhancement of Legume

Percentage on Timothy-Galega Mixed Grassland.
2. Yields and Legume Percentage in the 2nd Year
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Relationships between Adaptability of Red Clover to
Mixed Sward with Timothy and the Traits on Spaced Plant
and Monoculture

Kenji OKUMURA * Hiroyuki TAKADA - Sachiko ISOBE °
Jun CHEN * Kiyosada HIRrO!
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Traits of a newly developed very small leaved
white clover 'Hokkai 1' in the second year (1)
Morphological and feed value traits

Hiroyuki TAKADA, Kenji OKUMURA, Jun CHEN,
Kiyosada HIROI
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BRS 23 19.3 14 60 56
J—ART A 20 17.3 1.4 58 53
B2 FHERS
1) 20—/ BE @int)

TON CcP ADF NDF NFC  HHBRN 5 K/(CatMg.
H1 66.7 27 14.5 248 321 29 152 0.7
T . 69.5 26.8 14.5 248 30.7 52 145 0.78
R 87.7 219 16.6 258 28.2 4 148 0.78
S 87.1 28.2 143 244 319 28 14.5 0.8
2) BIFDIE
IE 68 173 234 43 331 36 78 141
T8 67.6 155 224 419 35.1 36 7.9 217
v 67.6 129 211 402 403 34 58 204
H1 4 68.8 172 225 396 36.7 35 79 1.4
™ 68.2 202 24.2 424 31 37 88 14
ty A 68.3 124 19 358 45.2 3 58 2
3 FEL—H0—/ Bk . S L 2
H1 69.2 16.6 222 386 379 37 83 1.61
T 68.2 20.7 2341 406 31.2 39 9.6 1.61
R 66.4 201 248 427 29.7 4 107 1.45
S 86.5 22 264 449 26.1 39 10.1 1.25
ty 87.5 13.1 22.5 415 38.5 35 6.6 255
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BNER O O—NFREE LB 1 85 ORIE2FHOD
B (2) MEERN

BHE - BN - g - BHER

Traits of a newly developed very small leaved white clover
‘Hokkai 1” in the second year (2) Traits concerning dry matter
production
Hiroyuki TAKADA, Kenji OKUMURA, Jun CHEN,
Kiyosada HIROI
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FRODVER ORI, £, (1R & [9FKF)
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ZO—NEETIE, 4REOSE (18 2% &
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BEMBIOWTHDE (R2), FEL—OREZIFE

JbisE B 4 — (062-8555 AL &
K¥4 1) National  Agricultural  Research
Center for Hokkaido Region, Hitsujigaoka 1,
Toyohira, Sapporo, Hokkaido .062-8555, Japan

* L #EZZIE K% Shanghai Jiaotong University,
Shanghai, China
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EFRNMEDIE (NIRS) ITLH5B#BY A L—CHED
CEOQLERBELCEDERE
g EX =K —ET-REB =7
Digestibility estimation of a stover of forage maize for cold
region on Near-infrared spectroscopy (NIRS).
Syuhei SAITO * Kazuyoshi MIKI * Keiichi KOINUMA

#

)l

BEE, YA L—CRHMEr 2T OXETOMBMEI

B - R TCREREREODLD Z LEBEHIN, 20
BFEMNEEXIRDLN TS, BHME OBREEMBLME
REDOBEEED B 7D I3 5 TR - BIE
FEOBEARRARTHD, T2 TEHRIEICLDHELME
SEEEEERNSB S HKIE (NIRS: Near Infrared
Spectroscopy) W THSICRET 2728, REBEIE
L. TOBEICOWTHRIELT,

HHEBLUEE

REBROER DT, 1999FE ) 52004FEEIZHE > T
ILAFEE GLIRH) CERMICRELE byERa Y
EIEN2200 T (645 FRE) 22 HB3I@EEEZ8CTT2
RDERRLREE, 05SmmA vy aDh vy T 4T INT
ML LR Uz, MREE (AAEHSEETHS X%
T HAEEOREFTMY A KTy o7 ([THEHL) X YR
4. OCW, Ob, Oa, OCC%: HIE L. EHRMESHIE (=
L a #BINIRSystems 6500) I L W ZNHDOHEEEITH &
EBICHREREVER Lz, IEARIMR D YEHE TR, H
LETIRREZNETNOEHELHEEE Lz,

fERR LT BB ORBEDHE DD, 20065FIZ LELD
FIETHM L by e a L EENY L (BReE~
AF) SFE - R IS OV TIERIMR Y HIER L OBERE
KEDHEIEESEEEORERToT, BRIEBID
NIRSD &I FEME M I EERIEIZ L 5 [ EEOEEEIC
B3 &EKE & &R/IMEDZE Th 5 Range’)» HEL, SDPE &
UBias#EH L7 (F1),

REBIUER
OCC. OCW,. Ob, OCC+OalZ oW TITFEEDIRIE & 72
BEIOEMN25%U T ThHh o7, HICHKENHELTEZ L

gl BT o & — (0628555 FLIRATETFXE
F 1) National Aguricultural Research Center for Hokkaido
Region, Hitsujigaoka 1, Toyohira, Sapporo, Hokkaido
062-8555, Japan

EHERRBERBERRE (399-6461 RERERTR
KR 1066-1) Nagano Chushin Agricultural Experiment
Station, Toko 1066-1, Soga, Shiojiri, Nagano-Pre. 399-6461,

Japan

DTEDHHETHD OCC+H0a Iz oW T HHBRENE
< (1), 2 s DOFREIZ-DVWTHL NIRS D& D H
THHHICEEBTRETHE EELX bR, —F., K45
IZDOWTIHEL DERRLRE N, ERERE LTH
T OER LI holcZ ERERELTEZXLND,
AEORBRER LY | NIRSIZ & 5 ELEFEMEIZEESS
BoOXEHELZTETA-D00TFEE LTEST
HHZELWRENTZ, NIRSEBFREOBICEATSZ LI
LD EEBLECENIEMEY A LRy ER =
VERBEK - BTREINI DB b0 LB b B, E£7-NIRS
OB LY, HROBRETR Iy ILVERETE
THRA RIS T EERHEERIMICE CHREGHE 2L
KTBDZELHBEILARB EEZBND,

£1 BRERBEOHEED-HOFTMEIE

in. M
M”T w a.x(%) Range?  EI? SDP®  Bijas?®
(HEE (R .
/%) 7.05 10.47 ~3.42 30.73 053 0.10
0GC 16.77 31.33 14.57 12.09 ~0.88 -1.96
ocW 61.23 73.17 11.94 18.19 1.09 1.86
Ob 54.53 65.83 11.30 22.100 1.25 - 4.16
0CG+0a 25.97 38.04 12.06 18.24 1.10 -4.26
D Range (%) : Max (Z:2£4E) -Min. (E2£1E)
2 El(%): 2xSDP/Range x 100
9 SDP: HMEREDIZHFE
9 Bias: HEREDFEHE
0CC+0a
40.0
- R? = 0.8935
g
i .- "
M | a -
% 30.0 . ',: -
4 . !
L" a%h "
< ga e
= W
20.0
20.0 30.0 40.0

BREICIHIEEME (%)

1 0CC+0amdNIRS & BEFRiE(C & 5 RITEMED LB
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FEV-DORPRF LOHETICRIFTEFRRELEAE
BEOHMR

BRFfC - HREE - EBEZ - LA —

Effects of air-drying after soaking the seeds pretreatment on
the early germination and growth of timothy

Kazunori ASHIKAGA * Tsuneki TANAKA * Hiroyuki TAMAKI *
Koichi SATo

#® E

IHEEE O ERA FBRBETHLFEI—IL, HHF
BOMMEFTNREB T, BELORBREIC XY BEHER
ERETAIEAND D, -, LLRBRRNOEETIL,
FEFOREERIZL VL LTREFEROBROBERNIE
ETHHEARHY, BEARICXEBL LTS, £
T TAE T, FEY—ORHARFE L UHNEBTOILE
ML LT, BROA—F v — RI TR TORTFEHR
BIXUORGEAEOHE (B EEE 41(3)263-266,1995) 1238
WT, ZRbLEMAEEROEN -7 1 Bi3#H 3 A EEZLE
(Ui, BIRAE AT 5) OBEREBRF L,

HHEE L UHE

BERtbTEHT, 1)FIRSED ) ¥ v 7 (REE 98%).
ERAEHROIE 25 SR LR 26 & (F3FEk 0% L
50%). II) HlRGFED /Y v 7 (FEIFE 90%) BLT
ERFHOILR 25 B (FEHEE 70%) O 2 sEBELAV
o BMEEB L LTOY ¥ — VN TORMREEDRES
BO(EER1 M) LER2 GHI)). OBEBEH
TOTMER DRENF (B 50 A B ORLL LUH
BEFE FRT)) ONBEROBEE COREFE (0
%I 2 CHMERTE L. RENMIIERSC X 5 BRIE
MEEELTIEME LEGHEID) O3 28 Kaf LT,

HBRPLUER

DOER 1 T, BICBRFROBENFRRMKIZIBNTS
HEDORERMFENLBIZIYAELE (LR 25 &
59.3%—69.0%*, L& 26 5 : 42.3%—55.7%*), —F.
REFEROBN /Yy T TIIELRE L AREORFRTH
272(96.0%—96.3%), EEK2 Tk, IV EHD3 HE
LFEEAERLR., MAERKL bBEAEIZLY 3
BREORFRNmMEL (/v T :60.7%—68.7%, it
255 :42.0%—59.0%*) . BIRLEIIEHRFERON
Lz R THArEEX LN (H1),

Q% S0 H BB I UES (3 SFERHIAAR)

ACHHESL AL REERER S (099-1496 ¥ 2 AR T AFRTHR
4 52) Hokkaido Kitami Agricultural Experiment Station,
Kunneppu, Hokkaido 099-1496, Japan

NEEBICHEL (BEX:17.7cm—21.3cm**, BEH : 5.0
—6.7%) | BEAEMTHETORECHENTHD EE
zZbht (M2),

Q@EHEAEE 3 AR 2 CHBELAE T, REQLHE L
BIERBREORFRTHY (5BET/ ¥y 7 :843%
—83.0%. L. 25 5:73.0%—69.7%) . BIELEE S 2°C
WBEFETHZ LTI HHMBERIMREFTRTHDI LELX
bhifz (K3),

BEAHEOBARECOWVWTIE, RBRBE THRER
DEVEFE~OBBEC L IEEREDHFELLT, #
AOMEEEEHENEEL bR, LiL, EERE~0
EARRRFTHIHEL . SHROBFFREL Lo,
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Bt A ICHIFTBFIED DR &
FE—DEFEOBE

BIIE - EHES - HEHT - PHEH

Effect of time of drought to growth of timothy
at the northern district in Hokkaido.

Hiroki Funt - Masayuki YOSHIDA * Yuko SHINGU -
Naoki NAKAMURA

]

il

2005 &, EALMG OREKEIL. S ANS 7 AHRAICH
T, —RHZREBD TORIHERLE, OO,
FEI-IZBWT, 2 FEOAFEHNEECRD SN
o BALTIEBAKREORENMHEAEDORHER /2D
DLEINTNED, FE—TIRYUZHETEL AT
EORBTTOEFRBICET AR D0,

ZTIT, BIMAOTEDEOEREENTFEI—D
FEEHEOEFTICRIETEEIDOWTRAL-,

HEsLUEE
FE—FEEE FUyy TS 28 L. 2006 4 5
A9RIC1IRy k (1/2000a. HikiZ B @I L 2 F5H)
B0 IEEEBEL =, 1990 ELED T AT X T —4
QEERD M5, 1990 £ (1 BABICFIED). 1995 4
O BEOEFHMICTIED) BIU2005E (1 BED
AFHENS 1 BANBIHTTH 2 MERFIED) 2%
L. HIABATINSG BERRS N TFEDREKR
ERLIZNAKEABITN., BERETFEDOREE
BT 2EEEBEL -,
HAEEEIT, SUBREDS SRy M ISEKELE.
MEARZIRBENT7TH 4R, 2N oA 120, £/
BRIEIEEIL. la ¥k D &% 1.5kg. U & 0.6kg. HY
A 15kg EL. BE BREE) &1 BNBICHSCH
TTHER LI,

NAKMEIT S A TFANS 2 FRENEHICH T T
T HAEHBHREFTEREINOM T OREGEHNEE L -,

ERbLUER

1 BETHEML 22830 BFHEOAFHB cFEOT
H o7 1995 F & 2005 £ TIIEE E D> (K
Do 1 BXNBROBEZ. NI SMAUKBTONETE
FE 1995 F T, | BAURFICHBAMEEELTEEL
FFEOHEOCBEICLVEDHICRD N, —FH. A

ENNERERBRBRICTE (098-5738 52 AR i 48 51 HT %
4 & 8-2) Hokkaido Kamikawa Agricultural Experiment
Station. Tenpoku Branch, Hamatonbetsu, Hokkaido 098-5738,
Japan

BT EHAETIEEAEDZVITELINAKNENS
721990 FE & 2005 £ TIE. BAXEL7TARTETROHSN
T, 8 AICADE SR BOONB L DI >T-, Tah
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27%). 1 BNBICTIEDTH o /= 1990 £ & 2005 FEI12H
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FEOEITET WD, 2005 £ TIHFELDEASHITDI
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1 ZFETTIEDOTH o7 1995 £E & 2005 £ 1 BEY
Bid, FEEERF23BBNLEZBDD, 1995 ED &
DT 1 BARIC TN AKD S B EEREEHINEDTE
FELESBESH o (K2), —H2HBETIE 1 BN
BROFEDICED, BEDOEIE, FESTOROBD.
ST OMRNEDOELICME, 3-8 BIOBMNMNRD SN
=

FEI—THRHESIZ 1 BEANRD OFTEICBANT. %
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MR ERE oBRERECREREE) ONHERE(HRE)
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U=RhFY—ISABEERICHTHTARBMERA
’ —HELTICEIT DR

HNiG=E

Introduction of legumes to the Reed Canaryglass dominant
meadow

-Investigation of mineral soil-
Hiroyuki IucHr

wE

V—RAFU—=FS5A (LLTRCG) ELEMZHEE
ELTRIATBIIBNTIE. RCGHEDRAMEN D
WEITHREZ ZENHEE > TS, FRGEDOR
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MRBEUAE

MR FIEEEENTR CGESER(REEHT.
RCGH#HEG~T0%) IZBWT, 1HBEHN#E (6AT
A]) %, 7HLEEIcO—% )2 BEEFOEREEE SR
Lice TATAIRTAREELT. 7T 7T 7 (A
L). HLH (GL), 7hHZu—N (RC) O 3IEHME
BELE. BEEIVTID 10a 4720 2kg &L,
RRIIK 60 M0 2REEL, 1 BEBIU2EE
BRI A BNES IR ORAERS ERENER
BlE) EHEELRE. IHERIITBREN TORER A 2
MEL., 1BEII6H 20 HOAME, 2B 1 BENRK
BEBEHKGOHE LR,

RERRICDWTIE, BTE4E (248) ZERE. Th
DB (3~54EH) IBIBERIEN 1 K (R #EE
e FE—EHH @it TARERS1) THLE.

BRbiuvER

BTEE (248) O 1BEIIHEDN 50 XEBEES
O, REMEDH10~20 %BEH-7-, 2BETIIME
DOBEIFIT10~20 BREITRZD, WTFNOTARKET
HYABRIT S0~ 70 % THol (K1), k- I
ENZRCGHHEAEL, MEELTORAII2EHZE

JeHRESL ENIEREHBRB RILE (098-5738  BC=HE
IEHE BT #% > £ 8-2) Hokkaido Pref. Kamikawa Agri.
Exp. Stn. Tenpoku Branch, Hamatonbetsu, Hokkaido
098-5738, Japan
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ZWEICAL>RC>GLTHD. WTFhOT ARHME
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BHEZEAL TWRWHERNDDOELN > (B3).
BELTORCGELEEMIIO—FUHERANT, TA
BHE2EATEHEE. 5FEHETOBRTIIHRERNA
TYARREZEZHIETE, NEOHMDAADSLAL
WELTWS sz,

80

. A,

560 —AS A —e—AL

ot : A ~

# ) - A —&—GL

@0 —a —RC

o - S
RS

>

[
o

24EH- 34B- 3$E A% H- 44EB- 54%EF- sff-E—
2nd 1st 2nd 1st 2nd 1st 2nd

ER-FE

B1 TAREOEB

i
|

28~ 3H- 3FER- 4£B- 45B- S5FB- 5%8-
2nd st 2nd 1st 2nd 1st 2nd

FR-BE
B2 4S$FREOHBE

HERA(EE%)

24 H- 34H- 3FB- 44B- 44FH- 5EBR- 5FB-
2nd 1st 2nd 1st 2nd 1st 2nd
FER—BE

B3 #ERAOKS



BB EMI RS 42 (2008)

EBEICEITIBASIVTSAT5ADRNE
BLUBREHESNE

Tl BT - R R - bR Er
BERT BT - w0 ST

Yields and feed properties of Italian ryegrass in Hokkaido
Shuichi Ikr - Hideki YATSU - Tooru KITAMURA *
Naoki RYUMAE - Mitsuo TAKAYAMA

e =]
AZVT o475 AIEMBBEDOR TR OIE
ENRLS, MOBDBOBENPENIHEEEL T
b, El7. TOHEEHRALTHEBES (REERER
E) TAPUTIAT T AEEATDH L2k,
TEA XBHEEMHIT D BBREMNBE, BHIBRHMN
SRAFFHEINTHY., BEBEBIIBOTHIERAZEYD
DDHD. AT, iEIZBIT2Z2I5UT > 51
TI5ADOFREERTT DI EEAMNIZ. ERERET
DAZVT AT T ADREBEB LY A L —TDrE
HFHEENL—A RNIZBT2HEEEIZDONWT, @EZT-
770

HEBLUVAE
AFVTIAT T X258 (REAB, T—X)
T | BE~3FEFTIGE, NERAEETH72 (R D, 1
FBHIZDWTIE, INERABIOER 2 AP LR
BIEIZDWT, 200 Uy RIVRS LAHEY I OZ2BNTY
1 L—E AT . BRETR. A8y YOIz TH
BMLAEFE YA L - EHICHEBERED IO
RAMMEDIE E{To /0 T2 YA L =212 DWW TS
HBLCIN— AL RIZBIT D R RIERE 2175 -, WEiF
HHABEESEALF SEEFRAL., 2T FHIIENEFNLOY
AL —2% 1 kgTOANTHAF ORTIZAER, 3 2D
BRBEREL-, V—ACHASEERFEIZDV T,
FAOINY FHEIZED 0, 3. 6, 9. 12, 24, 36 D
LB LOEHE. NDF OWEAED K AT 57,

BEREbHIUEE
) AZUT7 25475 ADNERIZDNTIE (E 1),

AEEYNEBEDIZ 23 BETEHNERDBEMIZH D,

EEITEMe M REE., Y TIIER 1 FCBEONE
EED I EMNHIRT,

YEEIEE () dLimEMTES (069-1464 FIREREIR
BT RN 1066-5) Snow Brand Seed Co.Ltd Hokkaido
Research Station, Naganuma, Hokkaido 069-1464, Japan
*UEEMER (BR) BRARBEIERT (069-0832 (LR i 7 B R
36-1) Snow Brand Seed Co.,Ltd Technical Research Institute,
Ebetu, Hokkaido 069-0832,Japan

DAFNT2ITATIATA L —CORNMER JUFHEE
mE (EFRDE,FE AL —TIZHERTIRII,
BIZAHU T LMEWERITH >, T | BEEFERE
DN BEITBOBEELEL, TNMREREIZKEL
HELTWAIENEBEZSN, Y1 L—JREOBRIZIE
RSB S SN/,

NAZITIATIAYA L -0 EIL. FES
—HA V=T AL EEZEZION (F3), TOHTDH
I—ADOBHENREbRWHRE/L -, ERIZRE
LESAL—2 (1L I M) 3. BEBEREIEIRRLN
56, 2 HEPEBRAGL V1L —2 (FE) 12X
TERBRZWEREL- T,

HIN—AZRIZBIFDHEREIZIODNTIE. - REHHE -
NDF &EBIZFEL—HA L —JIZlRTAHFUT >S5
ATIAYAL—C0ARE<S#ES (1) L. EkH
DENWZ ENERIN, T BAMEDSIYUT S
AT IAYA V=B FES—Y AL —JITHRT
NDF - U Z2EEMNEL., TS5 DHIMEDENHRE
HFHREHREEE ALEETLIHDEEZL LN,

1. VT4 TS ADRE

@ 6] @
1882 1882 28= 3¥=E  Hi 5t
URi€BH 6H25H T7HSH 8H13H 10528 ©0+@+® @+3+@
EBINE (FMke./10a)
Y EXB 756 1341 2666 1809 5232 5816

-2 641 1557 2801 2477 5019 6435
ZHIR (Wke/102)

IVEZXB 136 201 384 284 804 959
I—2 113 229 33 14 857 973
VI ERB; HEE IR ; RRERM

DI ERB ;MR I—X; RBERY

£2. YA —COENELRBRE kLS, EHR %

k5 CP DIP UIP SIP Jk4 NFC NDF
FES— 721 8.2 5.6 26 36 1.7 124 T1.8
IVERB (F4Loh) 743 10.0 7.5 25 6.1 11.2. 240 531
IVEAB (F#) 49.1 11.3 8.6 27 67 108 21.0 555
I-AR(¥4bob) 753 127 7.8 49 6.3 149 1.0 47.3
I—2R (PE) 3.6 136 9.4 42 44 12.4 31:4 402

Ca P Me K vy=>

FEL— 0.25 0.24 0.16 2.20 5.28
wvERB FqLob) 0.38 0.32 015 3.31 3.87
IVEAB (F%) 0.39 0.34 016 3.39 457
I-R (¥4Lsb) 0.44 051 021 505 237
I—2 (F8) 0.46_0.35 011 437 222

R FLBE ErR% BREME VBN/TN V-SCORE  pH

% % % % % =

FE— 1.46 1.22 0.17 0.06 438 947 37
<YERB (F4Lob) 268 1.88 0.53 0.27 268 75.9 46
IVEAB (F%) .39 1.06 030 002 139 97.6 53
I-2(F4Lob) 248 1.47 0.38 0.49 2.48 59.4 438
I—2 (F8) .03 0.75-021 004 103 9.7 54
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Responses to planting density of different cultivars in relative
maturity in maize for silage
Taiki YOSHIHIRA * Naoko NAKAGAWA * Shinichi KosAxA
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Selection of sorgum cultivars for silage in central Hokkaido.
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¥, WEEEB T, MeHI RS, A L—Ti
HEERE., LA, R, BB L UESERE
kL7,
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*HREAE RS (0992493 MET NIK 196) Tokyo
University of Agriculture, Abashiri, Hokkaido 099-2493,
Japan)

FEEILBEKRF (080-8555 HILTHMEHETE 2 M 11)
Obihiro University of Agriculture and Veterinary Medicine,
Obihiro, Hokkaido 080-8555, Japan)

PA LV —VOEBLEITOTHOAERK 4T, B
BAREENT, BERECTHo%, 11C38 BMRIZI T
LHERELHEVSEIERNIRIVAE (P<0.05)
i@ o, MRERIMAOMIEGEARITERNLIY b
HEIZ (P<0.05) maoTe, 11C33 BLT 11C38 HMEK
® TDN & DE &%, DM & TDN EREITERMER & D
MIcABZRR LN > 7278, DM EREOHME S
XENZEI 13.5%. 26.0%, TDN EREOHEMEIE X
20.6%. 37.0%THh o7z, AR (2002 F B AREHES 57
ERE) OILBEEA M2F MLy, XXM EENE
BREOHMLEBED LN TWEA, KIFE & IZERDZE
BBERSTW, 5%, F—EEHC X 0 5% ME & BT
DEICRIETHEELRENTILERDHD EEZLND,

£1 rHYEQASCHEOLEERS
W (%FM) 33.3
¥ (%DM) 93.7
HEAHE (%DM) 8.2
HAERS (% DM) 4.0
WSC (% DM ) 6.7
NFE (%DM ) 66.5
ADF (% DM ) 19.7
NDF (% DM ) . 35.1
T V¥ — (Mcal/kg DM) 4.26

£2 YML—COREBRRES LULERES

EHM 11C33  11C38  SEM?
BRESE
pH 3.77¥ 3.80° 3.70° 0.02
$LEE (%DM) 5.08 4.19 4.36 0.21
HEf (% DM) 0.17 0.16 0.17 0.01
B (%DM) 0.00 0.00 0.00 0.00
VBN (% TN) 4.4 42 45 0.07
V-2 7 98.0 98.3 98.3 0.02
B4
Y (%FM) 30.9 32.8 314 0.45
FH¥ (%DM) 92.2 93.2 93.3 0.25
HEAHE (%DM) 8.6° 89" 9.1° - 0.09
HAMER (% DM) 4.0° 4.4™ 4.8 0.17
wSC (%DM ) 23 1.5 2.0 0.2
NFE (%DM ) 60.9 62.4 62.9 0.5
ADF (% DM ) 21.6 21.2 203 0.38
NDF (% DM ) 38.8 36.4 35.9 0.75
T F/L¥— (Mcal/kg DM) 4.44 4.51 4.49 0.03

AR, CRBRE. W ONICBH BREBT AT 7 Ny NIRBEETRT (P<0.05)

£3 YA L—COHELE, XEHESIVESERE

SR 11C33 11C38  SEM®
HikE
B (%) 62.7 66.0 66.6 1.60
FE® (%) 65.0 67.9 68.8 1.63
HEAE (%) 38.9 435 473 3.04
MR (%) 78.0°" 84.6° 84.9° 1.15
NFE (%) 72.6 75.6 76.3 1.17
ADF (%) 44.4 46.6 45.9 3.03
NDF (%) 44.1 432 44.0 3.20
TRNVE— (%) 63.9 67.1 68.1 1.62
FEAM
TDN" ( %DM ) 63.8 67.9 69.3 1.60
DE”  (Mcal/kgDM ) 2.84 3.03 3.06 0.08
oy IR R
DM (gke""/day) 29.6 33.6 37.3 2.11
TDN ( g/kg™"/day ) 18.9 22.8 25.9 1.46
DE (McalDM/kg""*/day ) 0.08 0.10 0.11 0.01

TEEESRRE. PABEEIAX—. TRRRE. A RKR T bRAEB T VT 7 <y b
RAEEEEZTT (P<0.05)



bR E E AT FE SR 42 (2008)

YA U —CRRREBRROMEEME
~%ESH| EHE R5Y—EERRUNYRY S
BREEREYM LV - ORBRHEICEAE~

LA meEE O -EBE S RN TEAE -
- Hil

Problems and solutions for farms having trouble with the
quality of grass silage fermentation ~No.5 Effect of grass
species , slurry fertilization and cutting time on lactic
buffering capacity and fermentative quality of silage~
Tooru KITAMURA * Hideki YATSU * Shuichi Ik1 * Naoki
RYUMAE * Mitsuo TAKAYAMA
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ER19FE 6 AN S 7TA LHAE T4 TINAEL .
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FU—TIFA, INLFOIEBIZOWTIHINIFET
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L—Y0pH EHHEBERERE L,
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Institute, Ebetsu, Hokkaido 069-0832, Japan
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Problem and solutions for farms having trouble with the
quality of grass silage fermentation ~No.6 Introduction of

some solutions by simple pasture renovation~

Naoki RYUMAE * Hideki YATSU * Shuichi Ix1
Tooru KITAMURA * Mitsuo TAKAYAMA
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1) BIEHT K BB, 1SEUERBAL 8T — Y
v hEHyFRENEE TH- =, WEIE (E1). L
BEXTHRALTHY, HEFEHFOBMR CIEEH 3EHT
H2EHOWEINBEZHRL TWEHERER ST, NHE
AMOMEZEE (K1), BUEX TH TR FHME
DEEAEML .. KEOEIGHEHDOT BMHEREL ST,
—%. WHBEHOBRIZ, BEEIESHEIMETICH D .
T R A FRME ORISR LT,

2) FIEE G HBONERT (F1). FUERXIZBWT,
EF 2B SLEL 3 EHOEMNENBD T HHER

*EHIEY () LE RS (069-1464 &R
BT W8P 1066-5S) Snow Brand Seed Co.Ltd Hokkaido
Research Station, Naganuma, Hokkaido 069-1464, Japan
CEEREE (R BRFZERT (069-0832 LB FEEFIR
36-1) Snow Brand Seed Co.Ltd Technical Research
Institute, Ebetsu, Hokkaido 069-0832, Japan

Elrolz. TNREBBROZEEZT 2 BENENL 4
REZIONS., FICEABEX TZOEMNEEICEN
oo MEBRBIOMEFEIX (K2), BHEHRITBNT
HMTERA X MEOESHE S BEHBREER, T
NEBEHFROREABAOY A 2 > 7 OBENSE 2 51,
INES D SREABMAE TOHMMNENTET, HTE
BA XIS IREDRENAR T THoeZ &t
RREEZEZ NS, —F. TEEHRIIKEEIEGEE<
MRFLEBRERo =,

3) BFEIO T HE TR, EFFEOREEEBIC,
BEALEOEHMEIC DOV TS R L, K& (FE
1), FUEXMIIBNT, EF2EHE3FEHTEDE
BEDLSBMo%z, LMLEHMNBIISLERE HI2HE
MEMICH -7z, NEXFIOWMEE ST (K3). Z2H
FORERERD, HHEFORERNEFR &R LT
ERA XM EOEENENI NS, EF2FERE
WZ3EBIBNTOHOHMERBEDRIEZLIHRE x> T.
F . REEHOREAARIIHEEGE2E HRELE,

F1. RERHE (kgDM/10a)
] n B H¥f2HFH EHIEE
ERRE ERIA

SUsET |NEX 390(100) 242(100)
K15 MEEHVE 828(212) - 829(342)
HPEHFS K 737(189) 776(320)

] SE B S| X 373(100) 159(100)
GHH S EHE 947(254) 618(389)
EEEHE 1083(290) 930(585)

5 MREMEX  249(100) 345(100)

HFREE  ff5 REMHERX  585(235) 841(244)
THIS =2 REHJR  561(225) 717(208)
T2 REFAR  724(291) 1023(297)
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