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

timothy sward.

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

Youko MORIMOTO * Sakura YASUI * Taiki YOSHIHIRA °
Teruo MATSUNAKA * Masahiro OKAMOTO
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Application of digested cattle slurry in a biogass plant
" on timothy sward
II. Fermentative guality and digestibility of the grass silage
from applied sward
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Fertilizer Characteristic of Effluent from Cow Manure Pile
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Environmental nitrogen load derived from digested cattle
slurry applied onto grassland
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Significant effects of surface applied calcium carbonate and
irrigation on ammonia emission
from cattle slurry applied onto grass
Hiroyuki ISHIMURA and Teruo MATSUNAKA
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Evaluation of the effect of applied nitrogen forms and soil
moisture regime on nitrous oxide emission from the soil.
Hiroko TSUKAMOTO, Hiroyuki ISIMURA and Teruo
MATSUNAKA
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Weed Control by Living Mulch of White clover (Trifolium
repens L.) to Weed Seedlings in Alfalfa
(Medicago sativa L.) Sward
1. Densities and Plant Heights of Weed Seedlings in Alfalfa
(Medicago sativa L.) Sward
Shun TAkAHASHI, Takanori YAGI and Satoru SUZUKI
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Weed Control by Living Mulch of White clover (Trifolium
repens L.) to Weed Seedlings in Alfalfa
(Medicago sativa L.) Sward
2. Effect of Living Mulch by 3 Varieties of White clover
(Trifolium repens 1..) on Weed Seedlings in Autumn
Shun TakaHAsHI, Takanori YAG and Satoru SUZUKI
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Local adaptability of Galega based on the yield of 4 year
Mitsuru GAUI), Kei IwaBUCHI), Kiyosada Hiroll), Sachiko
IsoBEl), Hiroki Fuym), Tsukasa MAKINOY, Hiroyuki IUCHIS,

Katsumi NAKAMURAR), Masaichi TAGAWAR
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H U7 (Galega orientalis Lam.) DGHE & FELEIE
AW B - BE e - BIBIESR* - KRG w00k

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

Kei Iwabuchi* * Mitsuru Gau#* - Masataka Ogata*
and Hiroshi Ohtsuka%i*
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WERIBHER T31236\ VT CP, ADF, NDF 2o\ T L
Teo BRPHEOFHMIL, 4+KE 600kg, FLIBHA 3. 7%, NEL
BLOCP DHERFECREZ 4 40. 97Mcal, 406g, FAffi 76
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EWEL 184) Hokuren Technical Research Institute of
Livestock and Glassland Sci., 184, Komasato,
Kunneppu—cho, Tokoro-gun, 099-1421, Japan
BRI v & — (062-0045 FLIRTTE X ¥,
FE 1) National Agricultural Research Center for
Hokkaido Region, Sapporo, 062-8555, Japan
ek 7 U VBRI AESSS  (060-8651 ALk
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Simple renovation of mixed sown sward with timothy by
natural reseeding of the extremely early variety
Sachiko ISOBE, Mitsuru GAU and Kiyosada HRot
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B RPENITF R —RAERTE Ty 7)) 2V,
BRI H 70— 30g/a. FE—200g/a ThHD,
HRXIT1 X 6m2@2m X 3m) T4 KEGESRE) & Lz,
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Analysis of the persistency of red clover populations by
micro-scale sampling
Toshiyuki HirATA, Koichi YOSHIDA, and Hiroshi
NAKASHIMA
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Year-to-year Variation and Heritability in the Narrow
Sense of the Seed Yield and Its Related Characters in
Timothy (Phleum pratense L.)

" Hiroyuki TAMAKI ¢ Akira YOSHIZAWA *
Hiroki FuJil and Koichi SATO
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TN Yo 7 BHELTE) 2  RRO &L RIESHIC
IR TEHIE L 200248 |58 L 7235k,

HREBLUER

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

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

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

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

x1 BERICBUIIETFNELHAER
DOE% ERER)

R B 4 @ @ ©)
KER(BERE) & 41V 11 12
FH 7)) % .341"  .260 -.186
1 ® fE F FE .654"% _8T71** .709**

tﬁ D B X .365° .413  .017

Flemdp 7= Y FEFE . 673 .664° 716"

EREOR S flabVETFELED. 2 CHE
FINEIZRT 2HBEFRE, *. * KILEN N
5% 1%KETDEEME TR,
)42 E R M L2 R 1IR B R B IIERE

BiTbhiaholk,

2 HEBQ. QDR (20024)

Hlend 1HfE fET
Vi " hfET FHE

H(wg)  (mg) =

 HBROO T 23. 4 326  32.1

n ARHERZE 6.47 97.4  9.73

1 REOBERM) 70.3 717 87.8

B DY 18.1 234 78. 17

n R REY 3.18  43.1 9.62

nIREOBARE (52 39.1 48.8 21.9

(% o7 17.6 217 78.3

HEOBMEEM Y 63.7 56.6  43.6

)1)RBRQ . QD ENIIF L E e/ keg/10a,
DEEOBRIZILT /o 7 OE L2 RS L 72,
NHEFEFED & DHEE,



L EE PR 2R 37 (2003)

FEV—REROFEHOFAREX

EE K- EHE OB -WF LR EEA—
Easy Methods of Examining Clones' Seed Productivity
in Timothy (Phleum pratense L.)
Hiroyuki TAMAKI *+ Akira YOSHIZAWA *
Hiroki Fuint and Koichi SATO
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Modification of agronomical traits of early maize inbred lines
between two locations

Keiichi KOINUMA -+ Kazuyoshi MIKI « Hiroyuki ENOKI +
Hiroshi MATSUNAGA* - Shigeyuki SENDO** «
Masaki IRITANI*** + Yasuhiro TAKAMIYA*
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The relationship bétween_ stover digestibility and yield
associated traits in forage maize hybrids
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Nontillage seeding for silage corn
1 Examination on the labor-saving of cultivation
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Nontillage seeding for silage com
2 Examination of the growth habits by labor-saving cultivation
Mituhiro KANETA* + Kenji TANIMOTO™* * Nobuhiro ITOKAWA*** «
- Hiroyuki TUI*** = Masasue TAKAGI™****

&

BHE, S OBEZIIH NN DHR CETOVRNFT, B
HTREL A SRR ORI LVFTBOEE: M EEELIZ B
EREIDBEEA TR TV VB, £0—HT, SEHREN SIS
FUETFRIDE R E A RSN TUB, 22T B iafiklERE
AR L T, AL —Y RS AT LA S EdE (Rt
R E D I T SRR O BR SR L 4RI TR FDAE
BRAEEREL-, TOEET, —3505 10 B2HOBRE 21 5
(ZHEBBU A, KK EA TR B TRIR (2 AU 23kl
R DI T= D TR Y TREL:,

i

&=

R FOREE

VRSB HE LT REF SN O IR K LM+ CEREL -, TR
3. Tha, THHEEEX 2. Sha, flEHHX 0. 6ha, 1E1TIX 0. 3ha TRREL
77

1B TATREIES 35cm TF LTIV LDRHULEA T o1, R
HHEX, fHSHHI5 A 10 BT A2 S i fEL
7= 1EITII4 A TANCHHEL, 509 Richat2eH, 32 10 BITRA
B IR,

10a 7= OREAEEYE, TEHE - SHCER 13 ke, Vo BE

18kg, HNER10kg, 181TIXZEs% 13ke, U B 18ke. SNEL 10kg T
2,

PR 2 L 2BFR168F 19 ST RABHREEE 32. 3m.,
RISHEEEED S 10 SXLINOIEHEGE 16. 3m, FEEaDH52 H 10 B
FCOBKENT 97 0mm CTdho7= HELANRRTRR

ERRUER
(D) HEEZNT

EFHAT LOHEEETO Bk, FHEE16 B, 514 BT,

*Hip R ST R Rt > 5 — (089-1321  IWPEER AL
AT 144t 7 TH10-2 ) Tokachi Chubu Agri. Ext. C.,
Nakasatunai,Hokkaido 089-1321,Japar; ETRINTE R (
089-1198 /L t)II7EHTYE 2 #2#61) Agri.Cooprative ‘
Society, Kawanishi,Obihiro 089-1198  ***i{L.#g 8 BTt >
& — (082-0071 {MPEHRSFEERTHTI4E) Hokkaido Agri.
Research.,Memuro,Hokkaido 082-0071,Japan  ****{L.i5 & X
#R (060-8588 FLMRMHRE AL 3 557 6 T HHokkaido
Government,sapporo,Hokkaido,060-8588,Japan

1817 11 BXOEHENT-, Z3ud, FEL T 50 CRBELT-iEs
VEFEREDS T ), VIR DM ~5em LR IRt h RSN
7N
D) ABITHNT

HIEZFRIDE NI LT, EOREFITLEDRO LI, 13FE
% 50 A EOAFITEDCTIHHE 46. Sem, S 50. 4cm ET
51. 2cm, BEEUIHEE 8. 5 M, fEH 8. 9 4 1817 9. 0 B Tho
7
Q) Rz T

MEEDRARINT VT 6 A 1T BNZFHELT-, FIETIREHL,
RS BT RS 2B bR CRET AL BRI
LT, BERERCIBFI Y, o b EHESEIC
FAEL T, —7F, THEECIIY 279, a3 R 1512

EDRAETHT,

(D EIRCITHE =D T

10 B2H, 3AizL->T %0
ZLDETHAZUIMBIRL o) i
BT CIE R 0 7
LLEARE | SEAT RS 1 oeor -
LEILTRERIBHLEL ool ‘*
Do 1=, FKOE B . $ :
RS RO w0} e
X TC 44 ERHETH-T 0} AR R TR
BIRISEELE S, IR wl fT g £ .
BRI T, o

TR LI+

B AEOsiRaEE
BRYREO HIRRE A '
BN THHE LRSS I RE N, SbiZiE, FE
VT T THIREETRIRL | AR R T I EHEERE NG,

EE1 ARICLYBIKLAKR 10 B28)

(5) Bl E: A '
5 # T 1 408ke/10a . 18T T I, 352ke/10a . R e T
1, 322kg/10a DIETIH 77,

LLEDRER) S, FAL— P RSB A LD FHHEREH TBIT
IEEHEL T, BETOHEEBNRE BRLNIZLOD, £F S
VR | THENECIE A A R b,

3 |k

DR Hb = THHSE TO7 > b 2— ORI (HEES46)



e ERE BT 37 (2003)

B4 L—2R boEOVICHT B4 SARDFERK
- RO ERFAECRIITE

B OB-EH BB BT - mEN E - RS

Effects of season and variety of cattle wastes application to
feed corn on nitrogen utilization rate
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Effect of snow mold caused by Typhula ishikariensis S.Imai
on growth and yield of alfalfa.
—Growth and total yield of alfalfa sward in growing season
after first occurrence of snow mold—
Tetsuo MATSUMURA - Tetsuya IKEDA - Nobuhiro ITOKAWA
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Relationship of dry matter yields and stubble density in alfalfa
' ageing meadow.
IKEDA Tetsuya, Tetsuo Matsumura and Nobuhiro Itokawa
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Improving Productivity of Alfalfa mixed sward by
over-seeding of Timothy with reduced tillage

Kenji FURUKAWA * Takao SUDA * Jun NISHIBU
Tetsuo MATSUMURA + Tetsuya IKEDA * Nobuhiro ITORAWA
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The role of incisors in selective grazing by cattle and
horses
Akio HONGO * Jimin ZHANG = Masahiro AKIMOTO
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Fig. 5 Relatxonahm between relative bite depths of PRG leaves and a
counterpart (TF leaves or RCG culms) in the T1 treatment. The

abbrevxatlon is the same as Fig. 3.
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Characteristic pattern of sheep grazing
during incisors replacement

Akio HONGO * Jimin ZHANG - Masahiro AKIMOTO
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Fig. 1 Effect of state on incisor on number of bite
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The relationship between the distribution of grazing position
of horses or cattle and the change of herbage mass for leaves
of bamboo grass on woodland pasture

Yuko Sumcu « Seiji Konpo * Hiroshi Hara + Masahiko
Okuso '
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Characteristic of the grazing forest, in the regional vegetation
-Plant sociological study and the significance-
Makoto MOCHIDA * Hiroko FUITTA + Hiroshi HATA
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Heterogenity of sward structure on set grazing
and rotational grazing of dairy cattle
» Satoshi Tanaka, Tomoki Sudo
Hiroki Nakatsuji and Seiji Kondo
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Relationship among grazing management, sward structure
and pasture intake of lactating cows in dairy farms
Tomoki SUDO, Makoto TAKAHASHL Takeshi MISAKL,
Hiroki NAKATSUI and Seiji KONDO
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Eating behavior and particle size distribution of feces
and total tract mean retention time of digesta
in horses fed timothy hay or silage
Makoto MIYAX , Koichiro UEDA” ,Bunkei YAMADA ™,
Hiroshi HATA™ and Masahiko OKUBO
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Tablel. Chewing and biting activity in horses fed timothy hay or
silage

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

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

Bite size (zDM/times)

Number of chewing per biting times
**P<0.01 * P<0).05 NS not sinficance
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Table 2. Total tract mean retention time hr) of digesta in horses
fed timothy hay or silage

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

BLLED, SROKSERE, HROBNCE T,
U~ OBRBITENSE RO, B RELMICIIEE
ERFENR OGN, T IIZENRLN, Zhidfaishk:
BESAROBNCE D bDEE X b, BHEICHAYA
L— BRI ORYEIOBE H3E < . MRT 2%EH
ofe, THDIITHHEHEERLE M I H2ERE 2D
25, BRHEERITIIZEENS Do T, T IUTRHEN LRIC
HBE B X DIZEDBNTRPS 10 Ly,
Ll ETHHE T OMETON TO S BRI E
WT, WEMOBROCRBE S ORI IR 5 L ER S
HERBh,
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BUAARIAE-ERED+_HBRREBOD
FE/REREIMBRADT S/ RUR

BRI - EHEH - LHEARFERA - MAHR

Amino acid composition of duodenal digesta and flow

to small intestine of grazing steers without supplement.

Kyousuke FuJII « Masaaki HANADA -
Aibibula YiMaMy - Meiji OkaMOTO

" -]

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

BHER, RO CRME~DOT7 I BEBRTAIEL.,

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

HE&HE

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

BREER

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

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

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

WE  t_EBASM EEWM

0G__ MF OG MF

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

VgEmors/BERERSRSRLYSIH

= 200 |

©

® y =053 x +037

o

ow 150

i

o

= o

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

NANB{T R (g/day)

B + =B~ ONANS R ELAA-NB TR

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

Hith

: 0G MF

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

+Z 5B TR (e/day)

=% 216.6 1839
FI/BEEX 118.1 93.4
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B S N EBEAD E— b UL TG0
REDDT =/ B &/ NBE~DT S/ 8
HHAICRIZT RS

SCHARRL (FRSA - FEH IEW - OIS -RA BR

Effect of beet—pulp supplementation on amino acid
composition of duodenal digesta and flow to small
intestine of grazing steers
Aibibula YIMAMU, Masaaki HANADA, Kyousuke FUJII and
Meiji OKAMOTO

#E

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

HHERUAE

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

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

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

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

BIAGRERY:  (080-8555 HrISHAGHHET)

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

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

~ONBORAROHE—I—L LTEBbI v 2% A
Wie,

BRRUSER

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

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

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

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

OM intake, kg/d

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

Duodenal flow, g/d

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

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

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

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

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

FXXTT K5y 7 - TERES - SHARHHEA -
MO - T

 Introdkction

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

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

Mageriaks and meshod.

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

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

Results and Discussion

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

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

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

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

Conclusion

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

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

Silage
PP PL PR LR -

Fermentation quality

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

Pectin 213 215 208 199

Starch 16.1 152 15.7 158

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

6.00

, —4—PP —=—PL —&—PR —&—LR

5.00

pH

4.00 ¢

3.00 4 =
0 10 20 30 40 50

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

Table 2. Digestibility and nutritive value

Silage
PP PL PR LR

Digestibility(%)

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

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

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

Means in a row with different superscripts differ significantly(p <0.05)
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FE —BRMEh ORI
3. BERCHERN o HT-FEBDE R

SRR, TR, W & VIR
(lLEehf, *SURGIERRR, BEEHT, *BURERAD

Method of fertilizer application for timothy
(Phleum pretenseL.) grazing pasture -
3. Fertility management on the basis of herbage mass
and herbage consumption
Toshiya SAIGUSA*, Shigeki TENIMA*+, Shun TAKAHASHI,
Yasuo OGAWA***

#E

SRR DB X > THEEHOFH BRANEAY |

BRHELUER
®%@%ﬁﬁf§k®ﬂi&ﬁ@%ﬁﬁ%’%&?ﬁ?& L
T, SRR 31T B REIEHSH Rt 2 R E T B
HIZOWTRE L, Ok, HBEHOERZHERT 5
DI LERIEREYRETH D, FRBRTIE, ZOED
KN i RIS S SN A BRI E TIHETE 5
LEZT, —F, QIO RIS B IRk
BTHD, K, %< OIEERMIERIMCL-T
BB IN DM, —ERIIFEBAEREITLE - T
B SRHBHINBEOT, ZOELIEEZIEECH
WY B, RINIEEESD D B, —EOREIVREK
EHO BB INS LIETH L. FRIOBRIERE
DF/NIERDOBREDOI/NIRIET B LEXLBNS,
i EEEE & FAUCE SN A BRI RN E HITH]
BB B s (®1), T72bb, Bl

HERI N D EEBAN b BRI L TE 7, SR OB ZFERT 5 - DITHERIESHE N BIX, R
DENTUCEGI MR ZAT 5 I, TGk @ﬁiﬁﬁ&ﬁ&%ﬂf’ﬂi@ﬁ B\ ORI RE
DL UTRRZ, FEAREEE NG ST EH TR ERFENE Bohi, ¥ ZoR3, 2
ML TR RERH D, 2RRTIL, BEG0R: Wt & VeI ctoﬂ&l: "L I F DR EEF
% 11 BIOBEBESI G L SR 31T D1 i - EIESNBMERD D LEZ DN,

RESRCHREHDIREZ 8T T, AR B2 HE B LT,

MHRUAE

—7. EEOBPER L FNCEENAIEEEES BRI,
EHITHRIEISREBINE (H2), Z0k), B
EHA~DOBRDBARIT. BOEOR EHITIEEL ., &

IR 7 —DRBEKMEHZEOT, 7 DEHTCI R BT T LASE L Bbhs, ¥
Y=[§yaf ) yuyu-n’ D-ov | BAR T, FEA-TR)Y2) ) BREL 7o, FORIT, FIFERE L EEESREITHIR T L
HIBS ZUYAYYT W) 74 [had ] - yupon” D—=%) B4BE HEEFRETHY . BATOIMEERIFERED L 5 —Ek
Hi(% 0.625ha) ZHEBA L. 1998~2000 4EIZIAIVEBM6  TRED EEX B, '

o R, 200ke) % Fa D I0BERT (BCBOTE, AR,

LRIz K b | S oA L, iz &

TCKEARE) RO LT, FE-ECHBOMBO Y. FIFERE DINESN DB B IR L ITHEE L, Thif
DEN 28-34cm D 1 HEGHLHEL, [F 15cm D 4 BgHEAT FEORIRIZ X > THIIET 52—, BEREHERT 379D
Bds KU 23em DEEGRAL. Fio, Sv%-7" -0 TAELHE VERIERRSBOEREZ BEMEC X > TR D
TiZ20-21cm @ 1 BHEpHLHBECS LUt 13-17cm OEEFEHEK LITHEE U, FRERAEE 2 EIET 2803 A TH 5,

& U, OB B i3 95-175 B, N 7= Y OicBeEEki L,
K 500kg HEDLERTERY T, 24 §8/ha DFBHZH -7,

IR E R o & — (0628555 ALIRTTEEX ¥
B 1 %&H#h) National Agricultural Research Center for
Hokkaido Region, Hitsujigaoka, Toyohira-ku, Sapporo,
Hokkaido, 062-8555, Japan

" ACHEE TARGIEEATIF(086-1153 KEEAR-PARHEAT
#r B 1-1) Konsen Agricultural Experiment Station,
Nakashibatsu, Hokkaido, 086-1153, Japan

B PEE HITSURT(389-0201 EEFIRILAEARREMCH
BT RZFHEEF 375-1) National Institute of Livestock and
Grassland Science, Miyota, Nagano,389-0201,Japan
R T AERT(305-8604 SR < I
#%& £ 3-1-3) National Institute for Agro-Environmental
Sciences, Tsukuba, Ibaraki 305-8604, Japan

TY-WCRES
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[ ]
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ﬂﬂ 500 : ° 25 f
jé“ R*=0.80** R =0.60**
2 gl 0
i 400 800 400 800
HE~HUBCEIK (Fis)

B2, ERBRBESEEMOBERORE
o, FETY) v WORM ; O, TYH#E; &, JPhT 4 R WCRE
** Pg.01



JeiEE T2 37 (2003)

RBTiiidEthe LT o8 vx—JI—455 X B
5. EEHHEH T2 51T 5 A5 & RS 0sEL vhvEL
RUFBEEEC B LIFTEE

JUNERE « ZBHER™ - $RlE - s

Evaluation of Kentucky Bluegrass (Poa pratensis I.) as main grass
for sustainable grazing pasture in Hokkaido
5. Influence of timing of tuming out to pasture and fertilizer rate
upon grass and animal performance under set grazing

Takanori YAGI * Toshiya SAIGUSA * Satoru SUZUKI *
Shun TAKAHASHI

# 8

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

HHEBLUHE

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

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

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

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

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

Japan)

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

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

HRELUER
AR ERENRERED 5 A HA)>D 6 A TRIOESHE I
BX, YHEXEFNZ 5.3, 3.8g/m/ ALY, Az
& % AR BN OB B FRD BT,
BIfFEIIARX Gl 6 A, MER G327 B FAIET
WL, DRBMR2 IO Le (K), FEEE CAEX
ITHRE A TEID , FHC 6 APEEE T, mEOERIC
2 FEEORERENRD b, ThUBImE D=
B2\ LR & 7= ¥ o T,
O EI I HBAE I TN LT, B
REBEINCER U OERICREE L, IBERROT 20kg FREL
Tpolr, F-. NEOEENNT L A LT LN T,
BRI IRXC 184 A, AKX T 180 AL/ao7z
&), EEERE IR T 614, MEEXCIL 592 BF/
H/ha, ~7 #—/ &= D AEEITRRR T 804, AKX
TiX 822 kg/ha Thotz, Fio, AHYEEIIRIRXCO.91,
QX T 0. %kg/8H « B &R0, ThbOREREZETD
THTholz, BEEOTAFRIRK 2EFEEOREMNH
SO b B A RE AR SRR A LD
TR, SRR ik L CABEX G REE R L 7=
FESR BB OSSR  MEF S oo LHEEE S h B,
PEAG, KB - WCIRFEFLIZ IS S EBERBITIB
TR L BHABIZ L W RTY 7T 5 v 2 OB
HEETHY., ZOBEDO~T Z—NHT) FEEERIT
800kg/ha FRELL ECHB Z LAVRENTE,

H BHEEOHE
= FE4EEE
ik AR EA IR EEEL B %
(500kgifa &)

BAts 4XT7 A% ®W-A/ha  kg/ha ko/F- H
HEX 4/30 10/30 184 614 804  0.91
MR 4/19 10/15 180 592 822 0.95

(98) (96) (102) (104)
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The comparison of dry matter yields on the condition of
two different uses in perennial ryegrass

Hiroyuki IucH, Kouichi Saro, Katsumi NAKAMURA

RVUZTFNVIA T 5 RAEHEOREL LTS,
REDFFADIZL A LIRS BV ST\ 2, il
BT, B ERENICRZI 5L BORXTYV U TT7 5
v all kD BERICRI AT 2 I X ERRNIERIE 2o T
LEDo

ZDEIRERVZPINVIA T T RDRAEE X HE.
EMO—EMIDONT, 1 FEZHEE L, ZThURZ Uk
THAT2HRAFBAOBEIS L BEIh S,

B AEETHERLV PNV TA4 VI ABRENC 1

BEFEONE ZINZ . ZDEEEADEE R BBCERF
A& B =, '
MEB LUAE
FARBRITE ST RALBHIBNTIT o = BEEIXT 7L >V F (B
) Tory bA (hE)) ©2RFET, BiE - #IBTF
Bk 4 £F 5 BICIERR U = o sABREARIL AL 5 00 6 9 F
FTD5 FEM. HBREXBRIZNEIXE 3 RIE. EBRXIC
FAAR. BRBRRICREREE L.
FURA RN B 1T & B AR T 4 8 [BIF) F DO iR
Be 1 BEZREL, MUBEZHET 5 BRI AT 2HFE - K
WHRAHED2HRTHZ MY D AT Y a—ViEER 1
MUEEBY, BEREER2ICRTERD,

x1 AMYEHDRATTa-
MASR 1EH 2E% 3B 454 SEN 6B TEY §EW
B /20 /10 8/ 120 B/10 8/30 /30 10/30

I - KRR mEE 1200 8/10 8730 9730 10/30

* bl KA R ER S (008-5738  ARFEEB LA FIET)
Tenpoku Agricultural Experiment Station, Hamatonbetsu,
Hokkaido, 098-5738, Japan

*099-1496 At a8 3k R i SRS % = 03I F AT ET )
Kitami  Agricultural
Hokkaido, 099-1496, Japan

* *x x LB BERERIS (081-0038  _LJIIEBHTISET)
Hokkaido Animal Husbandry Experiment Station, Shintoku
Hokkaido, 081-0038, Japan )

Experiment  Station, Kunneppu,

x2 jFelB& (kg/a)

N—P,0,-K,0
B BE- 1BBEMOEDHE 0.25 0.34 0.2
4 2~THREADEDE 0.25 0.19 0.25
il &t 2.00 1.82 2.00
¥ BE 0.70 0.96 0.70
i 2~5RBEUDEDLE  0.25 0.19 0.25
il &t 1.70 1.72 1.70
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Incidence of Endophyte-like fugi in former USSR, Europe and
Japan of Meadow Fescue
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Characteristics of Italian ryegrass varieties sowed
before continuous snow cover.
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Growth habits of progenies polycrossed between Japanese
and Russian clones in orchardgrass
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