L EE BT 35 (2001

H 52 YBERNERICRITTE
—NSTVDEENEMTIRICRITTHE -

RIREZEE - il AL - 2K s -
BRE & - ik KER
Effect of wind-break forest of Larch
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Method of fertilizer application for Timothy
(Phleum pratence L.) grazing pasture
1. Effect of time and number of times of

fertilizer application on yield and its seasonal change
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Estimation of nitrogen flow in the area of

three dairy farms
Junichi HASHIMOTO and Teruo ISHIWATA
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Grazing use of Reed canary grass deferred pasture
for Japanese black cows
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Evaluation of Kentucky Bluegrass (Poa pratensis L.)
as main grass for sustainable grazing pasture
in Hokkaido
3. Effect of stocking rate on weight gain of
Holstein steers under set grazing system
Toshiya SAIGUSA and Shun TAKAHASHI
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Grazing behavior of cattle in Sasa nipponica
dominant woodland-pasture
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Relationship between sward characteristics and
grazing behavior in sloped pasture
Ryo MATSUZAKI, Nana TAKITA, Chiemi MATSUZAKA,
Yuuko SINGU, Hiroshi HATA and Masahiko OKUBO
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Investigation of as the material for beddmg
of Rye (Secale cereale L.)
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Field drying characteristics of macerated
Alfalfa by forage mat maker
Nobuhiro ITOKAWA, Tetsuya IKEDA
and Rikiya NIRA
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Change and difference of feed composition
among strains at the first crop of timothy
(Phleum pratense L.) »
Masataka TORIKOSHI, Kenzaburo DEGUCHI,
Akira YOsHIZAWA, Kouichi SATO
and Hiroyuki TAMAKI
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Effect of Yueca schidigera extracts on nitrogen
and energy balance of sheep fed alfalfa silage :
of different cutting number
Masahito KAwal, Mayuko KIMURA,
Takayo SATO, Junichi TAKAHASHI
and Sakae MATSUOKA
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Figure 1. Change of concentration of NH3-N in rumen
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Table 1. Nitrogen balance in sheep while feeding alfalfa silage

1st ~2nd 3rd
Cont. +Y Cont. +Y Cont. +Y

%
N intake 100.0 100.0 100.0 100.0 100.0 100.0
Fecal N 23.1 20.6- 33.7 31.8 29.9 29.9
Urinary N 72.3 71.0 64.1 67.1 68.7 66.9
Digestible N 76.9 79.4 66.3 68.2. 70.1 70.1
Retained N 4.6 8.4 2.2 1.2 1.4 3.

188, 3BHLRBEANHI -NEENE LS
Lizdsov, INEL B RIS » 120
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BEREICHT I8ERBOEGRa v bo— XLy
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Effect of dosing amount of Yucca schidigera
extracts on nitrogen and energy balance of sheep
fed alfalfa silage

Mayuko KIMURA, Masahito Kawar,
Junichi TAKAHASHI and Sakae MATSUOKA

]

hll]

BEEZEOMENL S, TLT7 7 V7 744 L—UiBE
LD AEDOHBBEHEILRIIH TS 29 1 (Yucca
schidigera) Hhit#) (YE) RE5OEEBIXNOEY OF
Bt ELRY, 2BEREHICOLGE > —H
BEIBHRE . YERKEEASHPONH, - N
EAETEH3RER Lk, EOBEICEVWTLYE
BB AERFIAEOHL M RHERR SN, 12
B, BE5EEPS LT, ERMAMLSE LS 28
WHhEXONB, ZITEARETE. EB2BOYE%
HAXERES L, B5EB0BEVIREBESICLETLT
W7 794 L—YOFAkICRETEEERE L,

HEEFE

HEfTRHS . BIEESHWIZIBNT L7 7 L7 7 4
41—y (AS) LEBOLDTH -1, ZEDAE
AFHEHMEAL, 1 B0 EYPTHEED 2BEDAS %,
888 2 Ee A CHBT %5 Lic, Y ERSR %Y
BERD 0. 60, 120, 240ppm® 4 MEE L, 4 X 4D
55 v HRBIC L O RERET - oo SRR X CRIE
EHRAEEEEETH -

BREER

1) CPHE{EERT0%EIH®R T, NEBXREICERIE, 57,
—7. SRS OEEREIY ERSBEOEINCE WL
SEAEBICHD. ThEXBL T 2 VF—H{LER
[ElEE DR R L T2, ‘
2) REBEAEKPONH,—NEE R, 20HEXTH
BHA5 2EBERICE—7%ERL. TORECHIZEDL
7 (B1) E—7HORERYE.2EE L LK TEL
EHicd - - b5, A E 6 BiELE TR, 0 ppmKX
oEwEARERLL, FiceBRERICE VT,
240ppm X A I L WiEZ /R L, TDC

! = ~Oppm

- 2 -G0ppm

TUEZTREARRR
(mg/100mi)
& B & 8 8

-
3

5
MEEERINN (M)

H1. RBEARAET7 VE-7TEZZREEOERNE(L

EH oY EoBSE I, ARAEERORBER
NH: - NEBEEOEKTEEERELTEOTRE L,
NH:BEEOE ML $BOLIRZSE T NH, %85t
THLVSYEO@E %2, KR HESE 3RS
FrTcErBEEZL SN,

3) EXRENEICHTIZEREOESICBVL T, N
X THEERZRRONTI A7 (F1)e L L.
YEFIc& D, NH:BREFEL SRNE W 5 BHE

R1. ¥4 L—CEBRELEHAXDERLM
YO Y60 Y120 Y240
%

f£HZN 100.0 100.0 100.0 100.0
BN 29.9 29.9 31.6 30.4
FR#N  68.6 66.9 64.5 65.8
JHEN- 70.1  70.1 68.4 69.6
EEN 1.5 3.2 3.9 3.8

DL, RENOERIBERSBOT 3ERICH - F0 *
DR, EXETHRRVYEAEARE LK T 0ppmX &b
%Vﬁﬁméotﬁ\&5§ﬁﬁm§ﬂ&6nmmjto
4) REBATKPOVE ABREIR. 0. 603 X U120
ppmX TS 2. SERBKRICY—2 2 RL, £Dk
BObPRED L, THhISH L 240ppmX T3, A
5 RREROKETCHUBENEVWVE ABE+#ET+3
HEcH -7z, Chid, BEROK L H - 72240ppm
Xcid. keSS 6 R b RBBEMICE  ONH, A
FELTBY (K1), #EIPIhEFIHL CEiKS
Yoy BERETV. S oHELEESERICITOh
CEAERBLTWR EEZ DN S,

5) TAAF—EBIRERICHT 38T V¥ —BOZIAIE.
FOELMEBXBTEELREZRR S, L L.
FEhANO A NVF—BERI, BEOHILREXBRL,
Y EEB5E08Nc & b WEMERICH - 120 —H.
BREBRYERSEOHMMC L bR VEIEEICH -
fofedd, EEFRINBXETESL L, T2 VF—OF|
FAHicHd 2 Y BRSO M REEBRIRONEH -1,
6) Dbk, RBBEABKDPONH, —NEEIZ. Y
E#fBic kv BDEEER L. ThERERL CTEELER
EHhECLBERICH > 7o R OBEEDE W 240ppm
Xcid. thoMBRICHENTNH; HEBEKBERIC
FHEL. ThEHEMSTIRAL T, S oEtRysm
THAREEMSTRE I N, UL L240ppmXicB W Th,
DAERREBZ TV 777 734 L—YOFHAHOIES
PREERRONS, THICBBEYEEY v s BER
WA SR IRKESESEVEVSI TV T 7
77 ORMHEMBARLTWEEEZSNS, &-T. YE
OFRHZFIBICO>VWTRE, TV7 7 V7 7 DHDBE
TR, OB & OBHEE W - 1D 5. SRR
LTWS HENHB55,

WILBERS (080-8555 HILTIRGHHET)

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




L BRI FE AR 35 (2001)

BHAEREI D KL IE OZ O DY RIRIRR A L 72
HWAFOHEENE L REREICRITTHE

Bk SntE - BIH KT -fEH IEM-
e EA-REK Wi

Effect of carbohydrate source in supplement
on digesta passage rate in rumen and herbage
intake of milking cows under time-restricted grazing
Tomoka ITO, Motoko USHIODA,
Masaaki HANADA, Masahito KAWAI
and Meiji OKAMOTO
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Effect of difference of supplemental carbohydrate
source on feed utilization and performance of
time-restricted grazing dairy cows
Motoko UsHIODA, Tomoka ITO, Masahito KAWAI,
Masaaki HANADA and Sakae MATSUOKA
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Effect of sward length and herbage allowance on
microbial synthesis in rumen and nitrogen flows to
duodenum of grazing steers
Aibibura YIMAMU, Masaaki HANADA
and Meiji OKAMOTO
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(L) 1008 (H) @ 2BpEIcsEd s L Ebic, HE
DENA35em (1) &25em (S) @ 2 BREHREL. @l
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RO THREERL o, BX & AR IZ22H/ &
L. LI1Xiz5H24B~6 B158, LsXi36 A16H~
TA8H. HIKR7HB9H~T7H30H. HsXIiZ7AH
31H~8 B21HIch i THEM L 7o, # B HIIERTM
T EZBLT1IHELK, 1 BEH»S513HE F Tl
14~22B H & Tl ERHREEAR & Uics 14~18HBIICIE
WEB LUEOHEEE, 19~208 Hic 3+ 158BAEY
. 21~22HBIc IR BENEREHIL foo HEOH
FHIFH A5 & D BUKETO M SERIL , #RE
B oL e, +2IEB~ORBYFRAED X UHE
BEOME~—H— L LTBILs v a 2BV, SRR
REBH=2—LVA2BUTIHS §2%EES > 2EIcH
TS Ui, +2HBE~OMEMENRAEER 1
BREYThO 7Y vEBEBRIEL TRD I, KBXU S
xS 7 oy 7 EHERE L, 2hlSNomsiaka
BE LT,

HREEIUER

BUET B BHEOKSNEEZTable 1 IR L 7o
HMERERREL DR oM, L1, LsKiFH
1\ H S lzmﬁlﬁjﬁéﬁféﬁf:o Ei‘iL 1\ H 1[3037‘:7
BLs, HsX&D & 9~10emiZ LE -7, WEON
DERFYESNEVLEX TEWMEEZR L, L1IKX
Tl WEFONDFPLAD I NEEMSOMEX &t
~EL. NFCEENSWEERL I,

FBEORBEEL -V ONEREIG, L1KX, Ls
X. HIK. HsKTczhzh3.6. 4.3, 3.4, 3.78/H

L7 (Table2). HOK EHANRL s KTHEWEAE T

Ltz (P<0.05) +—3EIBE~ONANBTEIZ. L1,
HIKEHRESTOEWL S, HsKXThE-1
(P<0.01), Thid, Ls, HsXOHEHINOKREE
N TONRERISE D - 1D, REBEH» 5D NilEENE
Dotz EEZ o, REBWNICEBIT 2 MEMAN
OEHEREELDEVIC X 3EELZT, BEXoREW
L15H15m£urE<m6@ﬁﬁaent(P<
0.0D,

FRBOER, MOELTNEREIRE 15 - 7255
REBERICBIT 5 NOXMRERS» - 10, KBEH»
LONJHEENE L, T THEB~ONBITRRIELEZE
CEBELERICH A~V L5ty T REBTOM
HEYHAN OSSR IELEZEL LEXTELAD, F
HMEE B ANOBNEBRELEEL LKA
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Table 1. Herbage.Mass, Sward Lengt‘h, Chemical Cpmpositions
and In Vitro Dry Matter Digestibility of Herbage

Treatment Significance
Item L1 Ls Hl Hs  Allow. Length

99.0% 775 123° 101° * w*

Herbage mass, gDM/m?
Herbage allowance,

gDMAgBWId 409* 385° 886° 841° * NS

Sward length, em 36.8° 262° 876° 288° a  w
Chemical composition % of DM

Organic matter 89.4° 89.3° 880° 879° ** NS

Nitrogen . . 39® 39° 32° 34* * NS

NDF 486° 53.8° 569° 523° ** NS

NFC 11.7° 69 172* 102° NS NS

ADINY , % of total N 38° 45 51° 48% = NS
JVDMD, % i 68.2° 680° 623° 59.8* ** NS

1 ADIN=Acid detergent insoluble nitrogen
**: P<0.01, * : P<0.05, NS : P>>0.05
=b¢: Row means that do not have a common superscript differ

®<0.5)

Table 2. Nitrogen Intake, Non- Ammonia Nitrogen and
Microbial Ntrogen Flows to the Duodenum in Steers

Treatment Significance

Item Ll . Ls Hl . Hs Allow. Length
OM intake, g/MBS/d -830% 976° 950° 945° NS NS
N intake, g/MBS/d 36° 43% 34° 87° NS *
Duodenum N flows, g/MBS/d
Total N 36° 28° 87° 32° NS *
NAN 35° 27* 36° 31° NS
Microbial N 11° 08 09% 08° NS NS
UDN” 24%™ 19° 27° 22% » -
NAN flows, % of N intake 97.7° 63.1° 106.2° 839° *

Microbial N, % of NAN flow 304° 294% 263° 271% * NS
N absorbed in rumen, g/MBS/d 0.03*> 15° -0.3° 05° »* >

JSeof Nintake 12*% 35.3° -7.4° 134° **
Post-ruminal N disappearance ’

, gMBSId 26° 18°% 28° 20° NS

,% of duodenal N flow 720° 63.3° 688 61.0* NS  **
Efficiency of MN Synthesis

g/kg OMTD? 256° 147° 189° 1656° NS  *=*

glg RDN® 09° 03° 13° 06% *

» UDN : Ruminally undegraded nitrogen=Nan-Microbial N

? OMTD : Organic matter truly digested in the rumen

® RDN : Ruminally degraded nitrogen

== : P<0.01, * : P<0.05 NS: P>0.05

«bc : Row means that do not have a common superscript differ (P<0.5)

WILBEXY: EHFHEE (080-8555 dtiEEMILATH)

Laboratory bof Grassland Science, Obihiro University of Agriculture & Veterinary Medicine, Obihiro, Hokkaido

080-8555 Japan
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Variety test for the grazing using
large-size plot harvester

Yasuharu SANADA, Tomoyuki TAKALI,
Sadao NAKAYAMA * and Toshihiko YAMADA
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Introduction of characteristics of new legume
Galega (Galega orientalis Lam.)
Kei IWABUCHI *, Mitsuru GAU**
and Hiroshi OHTSUKA ***
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The growth of alfalfa (Medicago sativa L.)
which seeded different date in summer.
Tetsuya IKEDA, Rikiya NIRA and Nobuhiro ITOKAWA
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Effect of over-seeding of alfalfa on forage yield
and feed composition of timothy
(Phleum pratense L.) dominant meadow
in Tokachi district
Kenji FURUKAWA, Satoshi TAKAHASHI,
Takayuki KAJ1, Narumi MANABE and Jun NISHIBU
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Pattern of individual disappearance and dynamics
of yield of red clover in red clover pure stand

Toshiyuki HIRATA, Hiroshi MORISHITA,
Koichi YOSHIDA and Hiroshi NAKASHIMA
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The Influence of flowering habit on the phytomeres
of crown of red clover

Sachiko ISOBE, Mitsuru GAU
and Kazuhiro UCHIYAMA
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as related to snow cover depth gradient in
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Diffrerence among temperate grass species
in response of dry matter production to temperature
Junji KANAGAWA and Teruo MATSUNAKA
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Germination habit and seed ripening
in timothy (Phleum pratense L.)
Akira YOSHIZAWA, Masataka TORIKOSHI,
Kouichi SATO and Hiroyuki TAMAKI
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An effective way of improving lodging resistance
in timothy (Phleum pratence L.) conjectured
_ from test results of parental ciones
and their progenies
Hiroyuki TAMAKI, Akira YOSHIZAWA,
Masataka ToRIKOSHI and Kouichi SATO
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Foliage productivity of timothy (Phleum pratense L.)
and meadow fesque (Festuca pratensis Huds.)
by frequent defoliation and related characters
Hiroki FuJil, Masaaki YAMAKAWA,
Yoshiaki SAWADA" and Tsukasa MAKINO
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Relation between leafiness and some
agronomical characters in preserved clonal line
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Molecular analysis of cold tolerance in alfalfa
(Medicago sativa L.)

Sergey IVASHUTA *, Kazuhiro UCHIYAMA **,
Mitsuru GAU** and Yoshiya SHIMAMOTO*
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Introduction

Non-acclimated plants of different alfalfa varieties
vary slightly in their freezing tolerance, however when
exposed to low non-freezing temperatures only geneti-
cally competent genotypes develop significant freezing
tolerance. There is a growing body of evidence that
maximal freezing tolerance depends on expression of
subsets of specific genes that cause a number of
changes in metabolism of acclimated plants.
Moreover, as suggested differential expression of
various isoforms encoded by members of multigene
families might represent significant part of molecular
basis of plant cold acclimation (Hughes and Dunn,
1996). Characterization the genes that specifically
induced by low temperature only in freezing tolerant
genotypes may provide potential new strategies to
improve freezing tolerance of alfalfa.

Materials and Methods :

Plants of cold tolerant cv. Rambler and .cold sensi-
tive cv.- Moapa 69 were used in ‘this study. cDNA
libraries were constructed: using ¢cDNA- library con-
struction kit (Startagene). We utilized- a. new ap-
proach for identification of differentially expressed
genes that based on differential hybridization of
3’-end of transcripts of modified probes (unpub-
lished). cDNA clones that showed differential expres-
sion during cold acclimation were sequenced and
expression were corroborated by Northern blot analy-
sis and RT-PCR.

Results and Discussion

By using differential hybridization of the 3’-end of
transcripts of modified probes to the arrayed cDNA
clones, we isolated and characterized a novel mRNA
that expressed only in freezing tolerant genotypes, cv. -
Rambler (Fig.1). Northern blot showed that cDNA
probe of correspondent mRNA hybridized with at
least two transcripts (Fig.1). Expression profiles of
genes-correlated with pattern of cold acclimation and
developing the freezing tolerance in alfalfa plants (
Fig. 2). The genes did not express in response to other
stresses and signals.like heat shock, NaCl, high light,
darkness, UV, ABA and drought. Preliminary results
of sequencing of several “positive” c¢DNA clones
from Rambler as well as PCR-generated genomic

fragments from Rambler and Moapa 69 suggested
that there is a family of related genes in both cold
tolerant and cold sensitive genotypes, however expres-
sion of genes was induced by low temperatures only in
cold tolerant genotypes of cv. Rambler. We did not
reveal any traces of mRNA of the correspondent genes
in Moapa 69 plants (cold sensitive) by RT-PCR and
Northern blot analysis. Comparison of sequences of
genomic clones showed that difference between
Rambler and Moapa 69 genes was explained by several
insertions that located in nontranslated exons of genes
of Rambler genotypes.

Sequence similrity search against detabases revealed
no significant similarity at nucleotide and amino
acids levels of sequenced clones to the detabase entries.
Unusual features of sequenced cDNA clones were very
long 5- and 3-UTR (untranslated regions). In
addition short repetitive sequence similar to IS (inser-
tion sequence) from Mycoplasma were found in 5'-
and 3’-UTR of cDNA clones. Detalied analysis of
expression of the genes during cold acclimation as well
as determination of genetic element(s) responsible for
dramatic difference in expression between cold toler-
ant and cold sensitive cultivars are in progress.

Reference
Hughes, M. A., Dunn, M. A.1996. The molecular

biology of plant acclimation to low temperature.
Journal of Experimental Botany 47, 291-305.

Rambler
C3h3d30d

Moapa 69
C 3h 3d 30d

rRNA

Fig. 1. Northern blot probed with ¢cDNA for isolated gene. C-
control, 3h, 3d and 30d-cold acclimation for 3 hours, 3 and 30 days.

+2°C +22°C

rRNA

Fig. 2. Expression of isolated genes during cold acclimation.
Harderning and deharderning conditions indicated above gel.
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Effect of osmotic pressure on EGFP expression
in perennial ryegrass (Lolium perenne L.)

Hiroshi HisaNO, Takashi HIGURASHI
and Yoshiya SHIMAMOTO
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| Cloning and characterization of the géne
induced during cold acclimation in perennial ryegrass
Sakae YONEYAMA and Yoshiya SHIMAMOTO -
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