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Management Methods for Early Harvesting of Timothy
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Variability of barrenness degree of maize at Sapporo in 1999.
Hisashi SATO, Keiichi KOINUMA, Hiroyuki ENOKI

Summary

Barrenness of maize is extremely serious problem
because it causes not only yield loss but quality loss of
silage. The barrenness occurred in some areas of
Hokkaido in 1999. In this study, contribution of
genotypes and effects of climatic conditions were
investigated in relation to barrenness.

Silk delays (number of days from tassel flowering
date to silking date) in 1999 were larger than those in
1998, and hybrids with high percentage of barren
plants showed a large silk delay. However, the percent-
ages of barren plants varied from zero to 40% among
the hybrids whose silk delay were zero days. The
hybrids whose tassel flowering date were from July 29
to August 2, showed higher percentages of barren
plant than those of the others, and the percentage of
barren plant varied from 98% to 25%. In this period,
the minimum temperature of each day was above 20
°C, that is higher than usual years, and the solar

radiation was extremely less than average years. We

considered the reasons of barrenness as follows. The -

high temperature enhaced the growth and the neces-
sary carbohydrorate but the insufficient of solar
radiation caused the decrease of carbohydrate neces-
sary to ear developing.

The hybrids with parental inbred lines of low per-
centages of barren plants showed low percentage of
barren plants. These parental inbred lines seemed to be
the promising materials for breeding hybrids with

stable ear yield.

4:_'7_ F : Kﬁ\ %ﬁf'aﬁ%ix b '7‘&‘3 a 77\ EE\
el 4
Key words : barren, genotype, maize, solar radiation,

temperature
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TCI135 Mi2 Toll3 7.31 7.31 985 0
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TC®I19 Hod0 TI910 8. 1 8. 4 768 3
TCI Ho3 Ho7o 7.29 7.2 %5 0 |TEHD o A0S 08 L 188
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TCI6 Ho52 Tol33 7.29 7.3 9.0 1 |74 7.929 7. 31. 8.5 1.2
TC99126 T19802 Ho70 7.29 7.30 97.0 1 | LSD(sK)? 1 2 182 2

1) BAfEo2 =fadkhhibig B3 — EEREBATEE H 1K
2) b RKETORDVEEE



G- BB -1 by E ooy OLRRREDRTE « RHMER

2R 2R Ui, BITEDZEZ 0~ 9 B, ARIMREIS
100% % 525% DERNBH L (F2. &3\ K2

FTEDZAKE W b 01 EHMREEIE XKL 72 2 [
h b, BTLoZE L FHHES S ERa, HRb &
b1 %kETHERICAOHEMGRSED sht (K2),
U LBHTEDZDS 0 H O miE « RN T bR ZMERELIS

126090 5100% & TEENH LN (F2. £ K
2), B GLBC) ORRBITEN. kb,

EMHES B X UEEOES%E 41, BIEOE LA
MRS S ORRER 3 IR L, FTEDZER -1 H~8
HOZRNS S, EYMRE A 2100%~ 0 % & A
BERMBALNI: K44, K3). BfEDZEN 2 HEE

DRl &SI ML S HIE B 2 EEICH D .
£4. RBcICBTZEBREOHIEHRE MRS

TS, ¥ B % Bum BT T, W Bk BHM K
- FAfE  Hhl ®E A o # - BATEN] i BB A& o %
A A\ (%) (" (A8 =1=)) (%) (VY
T 19801 7. 23 7. 24 100.0 1 Ho37 8.1 8. 6 36.4 )
CM37 7. 24. 7. 24 96.2 0 Ho40 8. 1 8. 6 41.4 5
To77 7. 24 7. 25 96.0 1 Ho79 8. 2 8. 2 86.6 0
HoT3 7. 24 7. 27 98.0 3 HoTl 8. 2 8. 4 ‘79.2 2
T 090 7. 25 7. 26 . 96.2 1 Ho80 8.2 8. 4 92.3 2
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Change of tiller density on perennial ryegrass
dominant pasture under rotational grazing for
lactating dairy cows over four years..
Yukiko NISHIMICHI, Hiroki NAKATSUJI, Seiji KONDO and Masahiko OKUBO

Summary

Change of tiller density on perennial ryegrass
dominant pasture under rotational grazing system
was studied from 1997 to 2000. Experimental pastures
were two of 0.94ha and were grazed rotationally by 6
or 7 lactating dairy cows for 5hours everyday from
May to October at each year. In each year, the one of
2.pasture was treated its grass-height to be higher
than other.

Means of pre-grazing grass height over each grazing
season were from 10 to 30cm through this 4years.
Means of tiller densitiy over a grazing season were
from 4,989 to 5,689/ m, and there was no significant
difference among years and pastures. Tiller density in
May were from 4,777 to 7,5568/nd, and those at 1999
were lower than others (P<{0.01) and those at 2000
were higher than others (P<{0.01).

F—7U— K BEE. M. STOBE. V=TI
175 A, BB

Key words : Dead material, Sward height, Lolium
perenne L., Rotational grazing systems,
Tiller density
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The relationships of dung beetles to the chemical
composition and pat-areas of dung deposited
on the pasture grazed by lactating cows.

Makoto TAKAHASHI, Hiroki NAKATSUJI, Seiji KONDO and Masahiko OKUBO

Synopsis

To determine the relationships of dung beetle activi-
ties to the chemical composition and the pat-area of
dung deposited, a following experiment was carried
out in grazing pasture at Experimental Farm of
Hokkaido University. On June 19 and August 1 in
2000, forty four dung-pats of cattle were deposited on
the pasture. In the both months, the halves of the
dung-pats were covered with nets to prevent the dung
beetles from coming into the dung(non beetle-plot),
and the others were placed without nets(beetle-plot).
Three dung-pats in the both plots were used to deter-
mine the number of dung beetles and chemical compo-
sition on 1,2,4,7,10 and 14 days after placing the
dung-pats on the pasture in the both months. The
areas of four dung-pats in each treatment were meas-
ured from 15 days after placing them on the pasture to
the end of the grazing season at rotational intervals.

The number of dung beetles in August was larger
than that in June. In both months, small species of
dung beetles occupied over 95% of the number of
individuals in the dung-pats. At 14 days after placing
the dung, the amounts of dry matter and organic
matter disappeared from the dung-pats in beetle-plots
were more than that of non beetle-plots, and were
higher in August than in June.

Dung-pat areas in dung beetle plots were smaller

than that in non dung-beetle plots at the end of

grazing season, although dung-pat areas in dung beetle

plots increased at first time.

F—TU—F:BEH X & V] B, Eks. Eh
. Hpot

Key words: Chemical composition of dung, Dung
beetles, Dung pats, Pasture, Pat-area of
dung.
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Behavior of Hokkaido native horses on Kumaizasa (Sasa senanensis)
dominant woodland-pasture and change of vegetation
Seiji KONDO, Yuko SHINGU, Hiroyuki INABA, Yukiko NISHIMICHI, Tomoyuki SUZUKI
and Masahiko OKUBO. '

Summary

The behavior of Hokkaido native horses grazed on
Kumaizasa (Sasa senanensis) dominant woodland-
pasture and change of the vegetation through grazing
were studied. Three horses-(387.3kg of body weight)
were grazed in a paddock of 50X 50 m in woodland of
Uryu Experimental Forest of Hokkaido University
during 6 days. Twenty-four hours behavioral observa-
tions were done on days 2-3 and days 5-6. Kumaizasa
vegetation was surveyed before grazing, just after
grazing and one year after grazing.

Mean time budget of grazing in horses was
538.3 min, and resting was 880 min a day. Before
grazing, the paddock was covered with Kumaizasa of
which leaf weight was 259.1 gDM/ i and grass height
was 100.9 cm. Just after grazing, Kumaizasa vegeta-
tion was classified into 4 categories, that is,
Kumaizasa was mostly disappeared (Category 1),
only stems were remained (Category 2), few leaves
and stems were remained (Category 3) and area not
grazed (Category 4). The mean leaf weight of
Kumaizasa remained and proportion occupied in each
category were trace and 12%, 6gDM/m and 9% and
20gDM/ m and 49, respectively. Area not grazed
throughout 6 day-grazing was about 65%. DM intake
of horse per day, that was estimated from the differ-
ence of amount of leaf weight and remained leaf
weight, was about 2.5% of their body weight. After 1

year, vegetation of category 1 did not recover. In

categories 2 and 3, grass height of Kumaizasa recov-
ered, while leaf weight did not attain as those in area

not grazed.

F—o—F: HEBER. 7 <4 ¥, JbilEfEE, 17
B, W4

Key words : Woodland grazing, Kumaizasa, Hokkaido
native horse, behavior, Vegetation

change
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KUY a¥Y (Sasa nipponica) D% DKRE4A L
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FEMHOHBMOTEE LTEET S 7 <1 FHicoW
T B HSEE LV LB EDH D, FREIBREUF]
AT222EEBLEBM» o1, 794 FHFRIVPayy
LD PPEGEHE . EROKRL. BEST S, b OF
EHENTW I <A P B TEE LTERL. &R
KB T OEEIEE LT 2 0 0 SRRSO
AMHETZHE, FHREBOLTAKELBELL TV
%, B oKOBBFIHICBRIE., KBy +HODT
b bEBIEAT S <4 ¥4kl L TORA
MERS. EOHEMRRL2O L2 S b Z0FMEIKE
Vo LALL 7493 2FHL crEBEIcBE T 25
ARG

T KFETIR Y =4 F 458 5T 24k, b
HEMEE STHE R L. 20T 2R L, &
BT, BRI BRBLU1ERD Y <4 ¥FHfdkico>
WTHEL, B <A ¥y EEICSZ 388>V
T, RIEZTO I ¥ aFoiadk & e oBRIcEEd 3
MR & & EHRE L 2o

HESB L UBE

LB ERF R BNERENE v Y fIX D, TE
LTI <A ¥ PELT ARSI E Ui,
COHRBERHIELIATO BB TARSEE L -0 bicE
KLUk THo. &5 HhY (Betula plotyphylla).
xv'<v (Picea lezoensis Carr.). b F< (Abies
sachalinensis Master) % &HSEREE L. PREKERD BRI
BIFCH -t T OMHANOFHEE I, BEESSGC
L D50X50MOXAEHRE LTz, BB, HEATEFR
o288t DM Lc (B 1) ThiRHEKX D
BEZI0BEELED TV, FHIATHEAM BT 2
WAL O%EFT . FR SNt WO AL O
WTINTHEIK « EIEHERR A BB U T,

COHEBKIBWTIOH TA)IC, RABRBEAR S (&
EA3387 . 3kg DALHHEFIER MRS 3 BH% 6 BRI L
HERCB L oo BBUERD. 2 BEESDS 3 HHIEF
BLU S5 HEIESF» 5 6 HBIEF I 24l ER I TEERER
T - 1. ITHEE TR, FBER. 1059RKRE T&EED
TR AT I EVIRA, AKE, BEEAMLK
BN BEB I OHKICH TR LI, BE, BELLT
FZicowT, ThTh oT808 LI LA L,
TEEMAERER L,

TIHIERE 3. UBGREERT. M TRBXUBFEIHIIT-
foo BBHTOBA TR, WKEB5X26MIZ 4HEIL, &
XH &I 2 5. 50X50emD 3 K5 — FAREL, 7 <
AHFHEN, EREEB LT F 5 — F NOEHE G
Lo A THB X UOREOEHHBE R, 7 <A ¥y

OWARBEEICL D, HEMAE 4> DB (Category)
Koy, I FIcEiR L T E A F N OEREERD i3,
BEHTEICAFS — FEICXAEMBARELBIN -1,
LIRS EIR. EMEERERD T,

BRBIUER
HEGER ., HRBERBE B -TITH L, %
1o TEYEER I — I BRS R o ek, #HEED
TEICRRIBFEARIFLL LS IKBRZT SR h -
foo HUBUAT R D BLEE O R E (3 BARA I F 194 E387.3

kgt L T383.2kg E K E WAL B BEMERr s

fEBIENT,
F1LICHERT 20107 <4 ¥4 D 1 ofXi- b OEK.

Table 1 Tiller density, grass yield and height of
Sasa senanensis before grazed

Mean SD
Tiller density (/mf) 230 67.8
Total weight(gDM/ nf) 905 362.2
Leaf weight(gDM/nf) 259.1 63.9
grass height(cm) 100.70 17.20

BHR, BNERBIUELER L, 1 bk oX
BI2230AR L &< . 0ecib- 0 2ABESHFEL TV
CEERLTVD, T/ 1 otz Ot FEIRBERIZEY
T1lkeBBTHV. THERREL CEWTW08 TH -
120 .

AL ViR, SEMCItBEIEERKIEL TV S
PRRTHCO 3 & OB D 18 WIS SELIER I O 3 ¥ 2
FHD 1 bl b OEMBRERICSWT. §iZ o L5
EEIZI008 LT, EREERSELIT. #FRLPPE
WHAEZNTHH2408 BL U100 8 EEDEARL TV S,
COMBEICHET B & AR 7 < A ¥R
MEECTH AL, RAMNLTHIERER TS, D
SEOEEETHE L TVWEERE N -1,

7 21c. T hofBEOITTEIRE % 2 B 0 24R: R

Table 2 Time budget of behavior in 2 sets of 24 hr - -
observatinos

Time budget of behavior (min)
Grazing Standing Lying Moving Drinking

Horse 1 645 730 65 5 5
Horse 2 525 910 5 .10 - 0
Horse 3 445 1000 0 5 0
Mean 538.3 880.0 23.3 6.7 1.7
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EOYEEETRL 2o HAFRIZ445 5645 HTHE
12538.350 Cd v« SIAAKRE T304 510005 T, Fiid
8805 TdH » fzo EBHEBARIKEIL 1 SHD & 536553 %50
GU7TA, fho 258D B 3 T 1 B b REEL
L7Ed o 1o, BEIB X CBROKERRTIZ O Eh - 1o,

I ¥ a5 oMMIPY T o MRIBBUC B TS
MEED 1 HORARRIZ, 7635 2, 9385 B LT
AR O L O|ENH 5, BN SOHEICBIT 3
JbHEEFORE S O K BB 13400 5000 ETH 5, &
WRICBTAHRAED 7 <4 ¥ EANEIE I v a ¥y
DENEL Y KIBICEL . FHAEEBEZECEV,
AP I v aFy & s <4 ¥ MNEAET MM TIbiE
EIEEOBBEEREITV. HRABKEETIrayy
ERBLEBRIAFSERB LIS, 7 <4 FH0DIR
BEMRBIVYaFIOZERIDE,L LTI EERELT
VW3, RO & 5 i, AERMICE T2 <4 F 4D
1 fdH7- 0 DIEHERID I ¥ a5 ITENTHEEICE W,
9 L BERBAREEY b of &R, B0
BB RS - KiE, BEAEEYS 0 oEREA M €

—> N

C1:. Category 1- vegetation was disappeared by
grazed and stepped
C2: Category 2- Only stem of Kumaizasa was
remained
C3: Category 3- Few leaves and ‘atems were
remained
C4: Category 4- Horses did not graze

Fig. | Distribution of categories for Kumaizasa
vegetation affter grazing

T-OlREMEAS B B, : E

B 1ic 6 HEOBHREROWMXA 7 = 1 44 O AIREE
% 4 > DR (Category) T TRLI, THbB,
TRKFEINER OGBS 2 SN TEERITE - 725
4y (Category 1), ERIZE LA LREBEIN L NERD
KEBSY DR - 128R8%Y (Category 2). FEIB & FEER AL /D
BF L7345 (Category 3) BIULIRAINIIh-
1-#84 (Category 4) & L1z, A ERDHEE I3k
BRlGH. HEHEAD 7 <4 ¥4 L oBRA L. EEHCK
LTSS I, BERKERES L UREHEXEO—
HosERELK, I ¥a¥yBEMittcoltigafieE
B, BBERD > 3X2MXAEFIA L2089, Kt
ROMBEERIEEEICHHT 2 7 <4 FHiEECBHZ
HRENdDTHS I,

#ZCategory DR TED 7 < 4 FHEH, EHER.
BXBLIUOEIRY Y OEFEELERIITRLI, &
IR, B EIT- B I FEREBETHIE2FRD
BT OEHBAEOHEREH LR TR,

BURBREERT D 7 < 4 3 L IS 2BV TR IE
H—igEETH Y, FHELER13259.1 8 DM/ uf |
SR 100.9en TH o o (£ 1), 6 BREOFIREEK
BOER, A < BHOT T <A FHBEEMNELL
Category 1 WA OMEMBED11.5% % L, FHEHREE
HREEH5.78 DM/ of @ Category 2 134X EE D8.9%
Zh¥ i, Category 3 IZIEERDEGEHNE T19.6 8 DM
/TR 3.6%% i, HABEIEARSTE 72/
BB I NS h - fzCategory 4 132 HXHTE D64.5% %
¥ i,

Table 3 vegetation changes of Kumaizasa by Horse
Grazing

Catrgory
1 2 3 4
% of area to the paddock 11.5 8.9 3.6 64.5
The year 1 ‘ ‘
Tiller density/nf
Leaf weight(gDM/nf)

0.0 340 28.0 230.0
— 5.7 196 259.1
82.5 915 100.9

Height(cm)

Leaf weight(gDM/tiller) 02 07 11
The year 2 . ’ : .
Tiller density/nf ©0.0* 208.0 144.0 160.0
Leaf weight(gDM/mf) ~ 1036 91.8 .282.8
Height(em) — 1014 1101 1339
Leaf weight(gDM/tiller) — 0.5 0.6 1.8

Category 1: Vegetation Kumaizasa was disappeared by
“grazed and stepped
Category 2: Only stem of Kumaizasa was remained
Category 3: Few leaves and stem were remained
Category 4 : Horses did not grazed
* Kumaizasa was not found but some weed occupied 40
to 60% of bareland ' »
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724 ¥ HEOBEOR S BHWEZEDOITEI = HIRE L
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H 52 YBERNERICRITTE
—NSTVDEENEMTIRICRITTHE -

RIREZEE - il AL - 2K s -
BRE & - ik KER
Effect of wind-break forest of Larch
(Larix kaempferi Carr.) on sward 1
—Effect of litter of Larch on soil of sward—
Hidetoshi ONETA, Hisashi FUNAKOAHI,
Satoshi KABUTA and Akiharu SASAKI

W B
thiZ TR R AN, AUMEETPERBIE LT i, 18180 m,
1 XA 2 kmPU 5 OFFHIBFEM A ER S, SHETX
CEEShTVW3, #HHtBFEROFERMBR ISV TH
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B LplR, DR EEbh 3,
COMETIR. 3= ) ¥ —EMEEIC KR T
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AEBEIEBELT 5, '

HHEBLUAE
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FE ¥ —HE M ORERE
1. FEIRERHR - BEMHIRES L UEMEEICH LIFTTHE
HH B -ERPHZV =K HEBT
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
Osamu SAKAI™, Masayuki HoJIiTo **> and Naomichi MIKI*

ﬁ —:—-
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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
Kazuhisa NOGUCHI, Yoshio OGAwA,
Kazuhiro UMEMURA and Taiki YOSHIHIRA
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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
Yuko SHINGU, Ryo MATSUZAKI, Seiji KONDO,
Hiroshi HATA and Masahiko OKUBO
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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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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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Table 1. Nitrogen balance in sheep while feeding alfalfa silage
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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
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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
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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,
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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

o1 E

R ER I BT A REOENE IRE { 0BERIC X -
THEBEZT 5D, BBARIN TV 3L OESE
HERIEFHLL TV, BEHIREI LT 2 BHEREOER
B2 IEI ULTE L e LA A M 5 7o 9 1 I3OHR SR
OREWHELIE D, L L. BHAFER OB E 3BT
i o OWEENEICEEERIFT LB LERTWS,
L E THHRERIh OB E S B O ERNE A
Bl tpsiEshTwa—4, diEER LD
b7 v 7 VEGEOBRE U S R EERE 1D
REOWMEL DD, T I THRME TR, PHATIE DRIK
{bAiE & W ASEFRAFIBR AR & 11T W 5 T4 Dk
HEBICBXITTBERRO>WTKRET L,

RS L UHE
WILEERENBEBOREBERICH VI &1 VW
A (FIEE) 128H%20004E 6 H8 HM S TH2HETO
25 IR & € oo TRBCHEE IR OIS L HE S B8
B e BB IR ER O FESLE D06 - 30> 515 - 30F
TO IR & Lz, o, FIMEEH16ke DM/EH/BLL
L2 X5 BB OEREFEEL oo #4132 450
THIBRIHF. FhFNNS CEEDRT % HHEHE
%15 : 304> 505 : 30% TOR. FENTHEBIRE LT,
AR o — vy A L— Y+ BESER (CSK), -
VHA L=+ 5294 - Y +BERR (CGR).
75 294 v—Y+iREfR (GSKX) o 3EHREAL
oo BHASR OB ERII2Tkg® F CMALET 21201
VEIETDNED6SR E LTz, EBEEREAHETET 2/
», SHELIE, BlL/ osikBHEORET S EED
. REBRICB T 3EHE S RBOEEREEZ/IES 5
fodb, 0B EICY bR E P EGEEORSE L,
208H»S 5 BiE. fHEMER ORINE B L UILBEAE

THELbiT, REBBICR L, £, KEB X
CBHATII OBMINIEE £ in vitrolic & D R, AL
5 & PR D O YRR A HEE L7

HRBLUEBE

HHEMOES326cn, FEI133048DM/ndTHD,
HMERI324.2keDM/FH/HTH » 1o, BFHAEKI D
NSCERBRBCSKTHRHE51%THH, NDFEBL
UCPEERECSKThHUur -t (F1l). BAEH D

1. HESLUBHEEMOILERS

"E GFEss »
CSX __ CGK __ GSK
g %
HigH 90.1 93.1 89.9 86.5
NDF 489 27.0 289 30.7
NSC 17.2 51.1 446 377
CP 23.8 138 14.2 15.1

b OWEEIEIRCG. GSKICHRNS CEROBEL
BHARRIARE L2 C SRTRLE <. 2880 5 0%
YREREIZC S, CG. GSKTEhZh2dd, 181,
1978 /MBS/HE -7 (R2), HYENEICED S
N S CEEEDE|S1329~34% D Tth ., CSKT

x2. ANENRE. AESLURBEREEERE

CSK CGEX GSE
EERESTE- . g/MBS/HB
B KHE 1092 * 68.8° 864 °
BHiataR 1245 1117 1108
& & 233.7° 1805 ° 197.2°
NDF . 86.9°2 65.2° 755
" NSC 825" 62.1° 572°
cp 431° 323° 373%
‘ ke/B .
o= 27.1 238 256
%/B%
RESMEBEE B8 4.96. 407 4.20
b 4} 12.50 14.09 15.56
a, b:P<0.05

BRbREP-To —H, BYHEEERIC Y 5 ND FER
BOE|4& 11361 538%. C PIEEUROE|E 1218~19% D
BHETHL, VTN CGETRO/NE o7, BEHEO
REENEBEEIR, CS. CG. GSKTzhzTh
4.96% /8, 4.07%/8, 4.20%/H& 750, EHOREE
PR B & B EENE & ORI IR IE OB S bhik
(r=0.706. P<0.05), Ch 5D &h HEEEES .
ONDFEEM3T%HI%RTHrNE, HHEERONSCE
BAEY 5T LIt X BRHIRKK S T w3 A4
FEHERUR 3N 3 © L AVRE S i,

WINEERY: (080-8555 FHIATHHGEHHET)

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



L EEHIBTR 2# 35 (2001)

BHAERREI O KA LR OE WA R HIRR A U 7c
PAFOFEMF A EAEECRITEE

HH T -PE E-AEG EA-
feH  IEBT - RARE R

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

# £

BEERERICBW T, BED 5 vy BBEE S
RahPTnLh b, EROFIRAMUEMSEL C & HRIE
L1335, KEBRMLEMC © 3 V¥ — LIRFEHEHE
T BRI E. BEEL TO BT HHET 5 C
T, BHiky v BoaMERZIEEL. EROFA
DEBUE SN B AREESE L 5D, TRk
BHESD SO EIEREED S DMH . BHET BIRIK
{EE OB WD, LAEEICOEELRIFTEEIONS,
% I TEAWE T, SHEEPE O RKLIR O & W AR

HIRRUR & T 3 LA OERIFI AR & LA K

FTEBICTOVTRETL 2,

MR LUFE

FVR Y4 VRBHES12BAHEA L. 1 B IR
REIRRIG 21T » 1o REREAR B & CREH K IEAIES
LR L, ekl E LTCS. CG. GSD 3
AWV, 9EMOFHMO% 5 0O, 2EERMN/L
K, AEBEBLUCHRDEZREL 12, 2D% 1 BRI MK
BIUKRBBEARTKEE 4R L. REBEARHEST v
EoTHEZRBLUVFARE, MAPREEER
(BUN) BXUMEtiElEE (NEFA) BEZAIEL
120

BESIUEER

1) BiEZEOMED & 5 WWEYHEIEIR C SKTitho il
BXEbE,H-7 (P<0.05) CP. DIP. NDF.
NS CEHREI>WTH, CSEMAtoMER L DE W
B »nHs Sitz, CSKicBIF3NDFEREENSC
ENEOLBLUD I PEIEL NS CHEENEOHIE.
CGREEMEM T, GSKED/hEhot (PK
0.05),

2) CPIH{tRRBCSKTioMER X EL (P
0.05). NDFBtEBRICSEBIUCGKTGSK &
D&M -7 (P<0.05, DEENERCSKXT358
/MBS/BHECGERBLUFGSKD2.6, 298/MBS
/BEDE, -7 (P<0.05),

3) REENRHPOA/PHIE. CSKTHioMEX
LD E»-12 (P<0.05), i3, CSXTNDF#E
BENEZh 12D b Db 5T ZDOHIERMEN, - 2
TEARMLTWVWSE EEZ DN B,

REBARBh7 vE=TEEREEIZ. CSKT
8.4mg/d1& G SK®10.3ng/dl & W &< (P <0.05)«
BUNEEIBVTHCSKXIFZGSK &Y EVWEHRIMA
bht:e NEFARERGSKTCSKLDEM-K

12

—~ n

s : A

) > ;

E10 M

g‘ . 4 A GS

-] | B

h 8 .  V=1450x+289

¥ (r=0.63, P<0.05)

N6 —_— — )

03 04 05 0.6
N ) DIP/NSC : o
K1. D1 PERE/NSCHRERLT VE-TREER
BEORR

(P<0.05),
4) DI PENREENS CEREOHLXBERNT v £
= TREEREEORBMBRAER L ISR L, a— V¥ A L—
VEPET B LT, DI PENS Cothid/hsL s,
REBEAO7 vEe=T7TEEREEMEL K>/, BUN
BEFcBVWTOEEOERNA SN, NSCEEOEWL
Rl 2pA L. DI PENEENS CEHNEE OE/N
ETBET. TUVESTHEEREEBLUBUNE
EBEL L, REBNKB T 3EROFAMRONE
WO AEEEZ SN,

1.2,

y=0.13x +024

a (r=0.69, P<0.05)

10 .

3 AEARS CPENS
x u _ B
"™ 08 e e CS 0.18

[ b ¢ = CG 0.20

g A 4 @GS 0.19

% 06 x _—

04
20 3.0 4.0 5.0 6.0
crEmit(ke/H)

2. CPERELHAS VU HEDOHK

5) ALBIIC SKTEWEAMA SNz, HAES TN
BEXBTERAONIE Lo, CPENEEHY Vv
BAEROBGKAER 2 0EMIRL. CPEREDH:Y
Dy vy BEEREGHORIIR LTz, ey vy
BEERRCSKXTEWERNA SN-H, CPERE
HicY DY vy BEERTH ZFAERRIGLEX
MITEREL -1, AEBLUCF CMAEER., skt
EERICOVWTHCSKTEVWHERMS SNz, DEE
HEH oI AEBINEXBcERE M- T,
MUNEEIZCSKTEVWERMA LN, REEAOE
ROFHFERSHESNLLCEERBLTWVWEEEL S
na,
6) EFRHIRRAER Lol ic o —v 4 4 v— YEEKD
A A L CSRicBUVLT, REBEART v &= T
ERBEVLEEICELSY, BUNBLIUMUNEE S
BB AEANA OGN, SO ED 5, BRI
TOWHLCNS CEEDOFVAREME TS & T,
REBARICBI2EROFADESHREINE LEZDS
h3, LdL, ILAEEDROHETIIHHE L ciRK/\LHIR
ICKB3ZERABSNIED T,

—7. NSCEROFVEEEMBT 5 L THYE
BEOHENMBA LN, FhiICEbEWCPENEBE L
UDEERESHEMLICER, Ly v s BhERB X

UFE. FCMAEER, IENEERSEINT 5 EHEH

Ao,
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EEFORBEAHEMSHE LINENDERBITEIC
RIZTEXLINIEZOHE

XHAPFREAR - TEH  ERH - BR BE
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

# = ‘

B (LEPEE34%) <k, +EE~0=%R (N)
BITEB X O/NETONELEICRIE T ERE & Uk
DOEELFNAER, ZBFONENERISERE S K
W I ES A S - p, NEREOWIicE bW
REBEAR7T vE=T7EENGLRH, REFM,SONIF
ROEZLBEERMNL LN, NERESEZLE->TH+
“HEBE~NONANBITERLTLSIMLISW T & 2]
Lo Ty TNETO—EOHED S NEREPK
BEANICBI 2 NOSEE R, MEOEXPEYERL
Flek->TEHHTHEMREN, BHEOELPLPEENY
L OEHIREE $ REFTAMEYERESL T EBE~DON
BITECHELTVWAEEEZI OGNS, &I TR,
A=F+—F752 (0G) BEHITHW THIEDENL
BILUENEREZEZ 3 &Ik ->T, EBFORES
ABEDEREL LU0+ HEBE~ONANBITRBICB &
XA PN,

MEBLURE

HHAFLZB I, REEBLU0+ZEBIch =2 — 5%
BLIHRVZ y A4 v EESS (EEE83kg) 4%
Hui, #tEHEE L cHIEEEREMBEEOOGE
ARV, FE 1Mk 0P OELHEE 508
(L) 1008 (H) @ 2BpEIcsEd s L Ebic, HE
DENA35em (1) &25em (S) @ 2 BREHREL. @l
BifstdbHL IX, LsK, HIK, HsKD 4 X
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

ot

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)
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Variety test for the grazing using
large-size plot harvester

Yasuharu SANADA, Tomoyuki TAKALI,
Sadao NAKAYAMA * and Toshihiko YAMADA

il

# =
BB L AR - RELEET 312DI3. £B%
F - BUBERREITS CEDEE LWL, BB TIL
WHATE B EBICRO b 5, 7 THIHSERES
B & L TR/ NERETOZENERSTHOhTY
B0, ChRFMEENZ VD ICNERECKEEET
3, £ T MEDY LEE, £EFORIENSERICITA
BAREI7O Y bN—~"ZXSHEGE212%EA LT, #
REDEVWEBETEZL OFER - REAMHR U iR
B - mEEERRET > 1.

KBFHE

AFT7=222 (MF) Oy Az, PESH I,
1b#138. RL=TN5455Z (PR) 7LV K,
w15, tE285. A—F+—Fs352 (0OG) OF
HIFY, FEY— (TY) Ok 7 vay, AiT4EE
8 BfE - BEAEME L, 19964 8 H20H I HERER300
g8/aTHIEL -, HEBRKIZ, 1[X25.5nf. 2 RIEELHE
HE Ut MY HER, EFOBRBERE LWL H
ARROSEN &, EHBEAERE L 2~ 3 BRRED
BEENO 2 UEE L, MED AR, XIEL.5mo
vy 7u s FONMEOEEEHRLALKE 7oy b —
N2 HEGE212iC X D XE#10em T D B » 72, &
ERAEI3, 1997~1999F @ 3 & L 12, '

1. SENIROEHEZYRE

TR R B (ke/a)
1997 1998 1999 A%
MFIE &2 95.8 94.0 59.1 2489
MFiL#E 135 75.1 87.0 59.9 222.0
MFREYHT 724 872 56.6 216.1
PRiL#E1 5 90.9 85.1 57.1 233.1
PRiLAE2S 91.1 823 55.3 228.7
PRILVE 95.9 89.6 494 2349
OGAHEKY 98.5 104.6 66.8 269.9
TYHRIS 2y 81.6 101.8 68.5 251.9
LSD(0.05) 11.7 12.5 ns 28.7
x2. BEEXMOSHEDRE
EE &R RS (ke/a)
1997 1998 1999 &%
MFitiE125% 91.2 89.9 60.9 242.0
MFiLi&E13% 85.0 94.7 60.6 240.2
MFREHHT 776 100.4 62.2 2401
PRILE1S 924 100.2 58.1 250.7
PRiL#E2 % 95.8 99.6 59.1 2545
PRILVE 108.0 107.8 58.4 2741
OGHAHZFY 1004 1156 62.3 278.3
TYHRYD a2 70.0 104.6 58.1 232.7
LSD(0.05) 12.4 ns ns 27.6

BERUER

E D B DEIZ, RERH & RO TE BN A3
28.3~40.0cm. L [EN]H325.3~35.3cn Th » 72

ZENITIEH. 0GOAA I FYMNILEELZFBLTEIN
T3 MELSEINEII269.9kg/ a THROLBIN T, RWT
MEDA VY AT ETYDFR Y V29 BBINTH - 7o
(FE1)o zOMORERFER. IPESTNEDOERIZ
INEdp o Tz, BEENITER, 2AIFYVEPRO7LVY
K3 hESFTTNETRZNEFN2T4.1, 278.3kg/a T
ZWERY, ZOMINEOERI/NE» 72 (F2)o
ZmitEEEA 5 HE6A. THE8A, 910G
FNETA B L, FREEHTT LY FEZFRFN3II, 33,
28% T, AH I FYRENLFNSL 32 17T%TH - 12,
A0 3 FY BRROAEESEN D, BRSO
{fENTVE 7 LY FRENHRRERICELTWS I &
BRENT,

AHIFY ET7 LY FE, MAEXE b ICHRESE
LCHEORE DR, BIFSEESEE s (
K1, 2)o TYDHZ ¥ avid, ZENTHEINEL -
TR DSIERICS . MUEXE SICFIH1EE»S
MENEFHLE (K1, 2) MFTI. "y H s
LTl 3 PESFTTENE R D, BEEN] T RINE
BEERHETRENTV & DOREDFAEN DI 5
2 (&1, 2. K2), PEY AR, MABRKE b IC
MEBER LI,

Flo, KRBT oy b =25 TR 1IERYSH
10 2 OWERAEHSEET, /K X v EVWEEONETHE
PERINCTEBFEMND - T,

AHRBROERD» O, NEM L EHEERROEELE
BLT, BEOBMALELTROGDAH I F Y, £
WIS E LTIERPRO 7 Ly FOSESTE & Rl &
Nt

: L3k 5
- W s o e N D ®

Ri. SENEO#BERERE (1 : F~9 : &S,

8
?

R EE

-~

~ ©
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The growth of alfalfa (Medicago sativa L.)
which seeded different date in summer.
Tetsuya IKEDA, Rikiya NIRA and Nobuhiro ITOKAWA

e s

F o HRERETRICB Y AT VT 2 VT 7 O
IR, BERE TIRBAETQCREBSE2H» S
TAXRZTHEYE SN, FRFEEBITOR TV S,
LirL. BEOBER. #EL OB LVWEFICI L SN,
BERREBDY R BEVEWVWZ B, T, 1 BEEINE
L-RIc BT A Li-wEn ) =— X 3EL. TXx3
BB LIZVEVSEZ IR0,

—h . AT R O RENES Lo T &,
I—- bETHEERE L TIBNEOEENLE L., MPEE
BREIN B E, BEMEEZLT SN2 it dEE -
120

ZCT SATKEEREAEZATT VNI > V7 7 28
EL. EEHoBEHRA >V THRE U

HRREUAE '

EH T AN, T F T AN, 54440 3 BREEFNEFNOE
B A, 19994 8 B 5. 18, 30H® 3 mlicoriF kg
HETIE £ v & — CGEFEED PSRk L 7o, BERXIL.
BREEALS 12 o2mx2m, 3REE L, 3RE
tba— rETERAV, 2g/ndE83EL 1o, BREER.
FHOBREZIT - fo b5, MED Z5TH 735 - 7o, BT
DA LA E A% 5 A Efic. 1BBRXKHch 1~
Frd 230cm X 30cm D AFRE L.  OHRNAHEHED |
BARZ O FHOIREEZRAEL /-, NEFHEIX. 2000
6 208, 8 H11H. 10H12H® 3[EiT»> f2o F 72s
1 BELAFICIERREE AV CSPADEERIE L 7o,

0 S HsE- —8H18A- -B8A30H-
solmeASH T T8A18A - —8A30R-

2001
1507
1007

50 v@l* ~~~ M (H
o L MR R NN Ny R N
t¥ ¥% 54 b % 54

BTHRE (gDM/ nl)

% |
DRLH a4 #
1 BRBICHI32BLHHROMTHE

BRRUBE

BmfE L b PARIOM TIER, BHEOWELDEL.
VB PERIFTH Y, 7 - METOMRMBHRTE
1) WFhOFEER & b-AHIcti TEESELD L

7chi. 8 H b HEE CHA O TFREDRDISKE h -
T2 CDTHEAROMTIE L, BEAFNICLE~EREH
DEWIC K BESNE H - 12,

8 A5 BRI B 2 FHENEIR. LERTEMN
BEAEEN - 25, 18H. 0EFERE T, 544405MhD
2EREICHAREL e (K 2) Fho. 54440 FHIN
ESEEAN TR -T2~3ETF2ETF LD
Ly E¥7ANE<F g H 0, S0HBREOINEH,
ZNLRIOBERICE~HIEET LS, 5 BiEfREE
18R RRERE TS - 7,

1600

12001 [rifon ]

8001} - .

ERRE(soM/m)

4007

E4 7. KT 5444
RE
. O08H 058 =08H18H ®08H 308
M2 &SEOFEMEMRE

IRFEE D 1 BENEBOENR EMNEICHET S
72, 1 BEOEFI>VWTHRE L, 1 FEDSPAD
B3, BEPL TR -TETFLE ("3), Fic
544413, [ETEI&MWKE D - 12, SPADE IIHEME D 2=
REFRLEENEVW . ARBRCTRIERBIESTT-
TN &1 EM S, SPADEMIRR EME % A I
KL TWBEABE, 5444TI3, BREMEMSEN B IR -
T 1 BEEFRORNEOFEESET L, eINEET
DODERD—DEE - EEBbN D,

80

501

4017

307

SPAD{#

2011

. &
Ly 9hn’ $740°
, -} |
CJ08A05H m08A 188 =08A30H

X3 1 BEABFROFZEDEN

&

5444

INODER, ISy uhN, < F 7853, B
FamEOMAMITLEN, BREHOENSBEONE~RIE
BEIDTVI0LEbh, BEHEMSLET N BT
ﬁglﬁibi—%—i o] f:o

b E AR (082-00717 PBRZFEHTHTA)

Hokkaido National Agricultural Experiment Station, Shinsei, Memuro, 082-0071 Japan.



L E T 735 (2001)

THEANICBIFTEZ 7T 77 7 DBEIEICE S
: B ENREORS

Hil BHG- =i B FE-
HH AR R

Effect of over-seeding of alfalfa on forage yield
and feed composition of timothy
(Phleum pratense L.) dominant meadow
in Tokachi district
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Pattern of individual disappearance and dynamics
of yield of red clover in red clover pure stand
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The Influence of flowering habit on the phytomeres
of crown of red clover
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Differential patterns of seasonal fluctuation of TNC
as related to snow cover depth gradient in
overwintering forage legumes

Teruyuki KOMATSU, Takanori KIKUCHI
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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
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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
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Estimation of germinability at different

low temperatures in maize inbred lines
Yasuhiro TAKAMIYA
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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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QTL analysis of freezing tolerance in perennial
ryegrass (Lolium perenne L.)
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Effect of osmotic pressure on EGFP expression
in perennial ryegrass (Lolium perenne L.)

Hiroshi HisaNO, Takashi HIGURASHI
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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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in sloping pasture in Konsen District
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Growth in spring of alfalfa (Medicago sativa L.)
which were submerged over a month before winter
Tetsuya IKEDA, Rikiya NirA and Nobuhiro ITOKAWA

* H}

oz i3, 199859 A (Dﬁfﬁk J: b EI*%V‘]'C%EE Lt
ik - T, BEHH1 0’)%[35@7}(41(%&; STV T >
V77 SO, BRFIORFICS VT, HEAKLRNE <
B> CHITHMERET T 255 HEIEMKRDE

roto T EARE L (LERSS, pdd. SE. <

DEMOBAZDOEERILIC D VW THRET 5,

HERUAE - i

RER. B ERESRSEERR € v 5 — CGFEHD)
PIC19984F R L7z A (50a). B (42a). C (28a).
D3 ODALBIEEMCITo72, T S5DEHIIZ, 9 A
288, BEHITH/AKMSHEZE SN, 1185 5 BEE Tk
REEDSFE 7o ' S

AIERICB VT, 3 BRI ERIR IR T o EHS
(A—1~4, B—1~4, C—1~4) OELcH
FESERT. BZ BT HOREL | BENEER
H L1, BAKROHMTEHOME X, 19994 5 A10H I,
RIIEEH 1T 30cm X 30cm DHE A B X, 2 DHDLAL
EHAEZHER L. BEEH. #hEfE. T RE. REXO
KSABBEL, 1 BEHOBER. ThThoOXNW DB
T 70 AEL HEOBGZ» 6. BIEOSEENKD
R&d | EEFENHBETH » - BEMOFERIC>OVWTH
EL. tABEHEOERIC O WTREET 5,

BRRUBE

FOKHEOBIEZE & £ nEHER LR SHEE L 7eB
FHEH R O T KA >, B30k bm< \ B-2. B4y
BlOlfic@&» -1 L Bbh s, UTF. Thici- Tl
L%,

BRI, SMROMEGESDE DL MTFKAD
SEEOBICERIIBR SN A ,h oo (K1), BRRIE

400

e .
o
2=

EkY (k/d)

—
o
o

B-1 B-4 B-2 _B-3
A - BTFAHE - A

1. BEFROEEEH

HWTARM AR SEWB-3Ty BEABSRSED L. #T
IKBLDSTE < 78 B IS hE » TREEHDED T I SH - 7o
kb 7o OMTEREI. ML SHTFKELASE L 8
B> CTIET T 2EMIcH D, BAKR SRR TH 12
(®2) ThoDT EME, HTRMOFVERIZE.
WTMOEFEEES . BAEKRERD SR
bhd,

CBTEE (/%)

C Bl - B4 B2 - - B-3
B < #MFAL - &

2. BEFHROEEKSHI-YOHTEE

HARO 1 BERER. TG BB T
ET L7 (K3)o B-2. B4L bic, ®WA%KD 1 FAEKY
fo b OMTERES, B-1DKE0%TH -7z, B-2id, 1F
BIE HB-1ITE<E6% D L fe Dt L B-4i316%6 &
BEIGRNS P T, Thid, BATREAKORED
DAL 1 EESI ) OEEBMET L TH, ks
Eipottod, ﬁ)gﬂf’*%ﬂfﬁ MrpcEpTERE

vbn»’éo
' 500
L ' ‘ ®THITHTT
= : ogs
Z
= 300
oo
o 900
=
&
# 100

B-1 B-4 B-2 B-3
E <« #Tk#& - &

®3. #E%RO 1 BERS

HFABMSETL LB > THEESIIEE > L
L. HOYHEESHE,P > B3I BV T OHER I
46gDM/nt & D15 < BB E B o 1o THR. REH
k. BERCHEBEISh TOAEEETFORFICOEE
LizbDEBbN 5,

o DR, ér‘lEl/«Eﬂ(i%'j’UtALEﬂELi PR
hOEFEH OB, BLBRONEB L UL ICROE
BLARFLTWEbDEEDN B,

BB AR (082-0071 MPEERIFEETHA)

Hokkaido National Agficultural Experiment Station, Shinsei, Memuro, 082-0071 Japan.




LB R HBTE A 36 (2001)

#iEAnnual Medics (1 F4 D MedicagoB4EL)
DEFHE

L « SIS - B GLRED

The growth of several annual medics in spring.
Tetsuya IKEDA, Nobuhiro ITOKAWA and Rikiya NIRA
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