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Japanese Black Cattle Reproduction and Fattening Farming Reared on Grassland
Kenjiro YAMAKAWA
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Managing the Cow Herd for Reproduction and Care
of the Calves on Pasture
Tsutomu KAWASAKI
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Individual Variation in Second Yield after Boot Stage Cutting
in Timothy (Phlewm pratense L.)
Akira YosHizAwA, Hideo SHIMOKOUIJ,
Masataka TORIKOSHI and Hiroyuki TAMAKI

Summary

143 clones in timothy were vegetatively multiplicated
and transplanted in a field in 1993. In the second
year(1994), the clones were cut at two different
stages in reproductive growth(i.e. booting and
heading stages), and the effects of the cutting
time on aftermath yields were examined.

There was a large variation in aftermath yield
and the response of aftermath yield to cutting
time among the clones. The response of aftermath
yield to cutting time did not show any clear
correlations with heading time, winter hardiness
and regrowth at fall. The clones with higher
response of aftermath yield to early cutting tended
to show slower rate of yield increase from boot
stage to heading time than those with lower response.

F—0—k: EFER, FEv—, BAD.
Key words : early cutting, individual variation,
timothy.

23

FEY —FREM T, BRECHSANEROLD 1E
HEONBEFEIL R ON BRI L h B fTbh
Byl ote? (MUTF B EFHT), LrLl, B
M0 EAT 5358 BEHOMAETE 2K FIEE T o
Eh, To—HELT, 1BEOBNY I D FEY—
B2EETHERRL LY, BEHFO~ A BE
FXh, BRATHIEDEREATHSEY, ¥ i,
FEy—HEFEHMOBRA Y T, HTERA XBHEHED

|

BARBL I EDREEINTVWED, ZDLH &
by FEY—KEWTE, B h kT 2@ om B
DELEIORD, i

AHE TR, BA D EEOBEEERET A1), 1F
BEORMT S AN Wiz L AEEOBERER OB %
Fotro £, BRI E-THIEEL B 2BEDOHELE
CoWTHE L,

HES LUEE

HAMR I ECFEL B k> BECEBT 51430
T, ThHREFHEBRDTIORREDOREI S &5
bhtcl o, ARERZHZ 5 Fkh b HEHROR W65
Ak (LT, EFFLEES). BaW78M@H&k (LT LE&
1) O2REFTCRRERRE L. RBRXKREGKE
B LT, 1K5#%% 1mD4&Er & L, BEM0.6m
T19934F 6 AidtiEEt R EERBSXBRES B HE
Lo RBRITEEZ & HEIRKE 2 RETTV. ERBK
1 BEOAMBEE L. #ELLH (UT. BARE
) B (LT, BEXERT) 0248, B
BX%EE L Lic, AREIEILE 3 ETC BHEFRILK
HFIEE L, 199450 1 BEE» LABRHEA L, &1
TR & FBREOEFARER L, BRI 2EF

®1 NERABRUEFAK (( )PEPD

nm B 1&E 2FH IFE

BAK E 6.10 (57*) 8.2 (53) 10.5 (64)
L 6.15 (62*) 8.8 (54) 10.5 (58)

B#ERX E 6.20 (67*) 8.23 (64) 10.5 (43)
L 6.24 (71*) 8.29 (66) 10.5 (37)

) « EEH04 AIAELLDOBRE

BT REERERS (099—14 & BEIT HFRIIRA)

Hokkaido Pref. Kitami Agric. Exp.Stn., Kunneppu 099—14, Japan

[ 6 B HRRRKICHTRE]



HE e T/ NE - Bl - KB FEV—DRN Y T 2 BERNEOEGZER

BEOEFHARDELSRE L, BIEERN—P,0,—
:0 (kg/10a) #BHFK S —14—8. 1., 2 FENME
DHBIZFhFh4—0—4 & Lk, REFAEIT LXK
FEE10enTHE Y . EEELRE Lo

BREIVER

1. 2ERRELNELOTR
2EFEREOBERX L FNXOBGE R 1 R Lo,

FAX (g/58k)

r=0. 5895+«

1000 -

800 |- [

0 0O
r=0.7001%x

600

400 " ER
@ 00 oL¥
200 L - L L— L
100 600 800 1000
B (g/54)
H1 2FERSEOEZERXREENRORGFR
= P <0.01

E. LB 3HFBRIEOHEBIBEIR (EF : r =0.589%5
LB r=0.7001**) HEDH LN, HEHA R
fETH-2ehl, D2 L KEDhol, ZOZ &L,
1 BHONEEF RN R - B8, 2BEOLTERER
HEHAKE LBAGERNRID LWL 5, 2T T BA|
XD 2 BERBOMBGEREER 2R L. SHTH
DFER. EF L DAGHZERN 1 X KETEETH-
o WEBOFFIZE B A395~1,025g /5 ¥k 290~
820g,/ 58 Ly, FELBEGERNRED LRI,
ZZT. E\ LEOREKENRRYE O, AHED
T hfne 3 BREDENRD B2 & 1 BAIREE
W5 BREED - L THEROR ALV ER -1
e EBEEXLDND, ZTDTH, KR TREHD
BN B2 ebieh - T,

DER., 2EFEREL LEBEEORA DI WT S
WL LDOTHEL LT, 2BFERBECRE 58BMKE
IWROXNEERHE (LT, MEREHT) 2bedic
(£2), BELIZ, BNMEOHETREAMY LTHE

[SV]

WXL AL EARER L. EWEOESREN T
BEBANRRBICISZ & RRT T & m bR Y HikE
EHbbT LB, RELOSHEIHOKE, Bk
REERAERT 1 %K%, LEETS5 %AETHETH-
oo WEHEOEHBEITE $53173.6~179.9% . LEM
59.2~162.8% L7t 2HEHINE L ARCEELHE
BEERIED ORI, ZDOZ &b, BUARD 2 HE
WEOEGHERY, EEKLRES LD, O
Fodby BRI D DM IZ R D B 35 & o THEE
BT B LER BB LEL LD,

—F. 2 BEOHEICIELORE P TR BR
THen, BERKLT BEREARD 2 BEIE
LEWBERB Do £ Ty BAIKD 2 BEUE &N
BHEOBEESR 2R Lo Ev LEEE bERECH
LhkBRIED LT, WEKEG TR, 28%
WRT L EERERT O LDEOB S LRI,

. RELE EVER U EEEIREOME
WEETEEREET O BEL. GrOBEEL LD
2BEREL (%) M
200

| E®
180 |- "
160 | - . ! .
140 |- o % ™

I- I‘.-.ll.':.‘-

120 |- ___'____-;_.;._-J;_. . M
100 | i'.' . L i ..' <
8o u .-l “®
60

L . L L L L . )
300 400 500 600 700 800 900 1000 110D
PUX2FFNE (8 /58%)

2FEWAL (%) M
180 r )
160 |- Lﬁ "
40 -
120 . . -
] -
100 | - " . f b
PR IS ¥ LI Ll N

80| " ) . . -ﬂ f."l .- »

.. Sye » "wm ¥ a
60 |- u .

T ™
PUE2ETNR (g/58)

K2 BNX?2EFERESNELLOBR

) M2 EHE

%2 BAURO2FEOLETRZENBHOER

AERR (g/58%)

E (6)Y

i

F{g ¥ SD o

FfE ¥# SD #iBH

E 2.52* 711 128.3 395~1,025 1.71** 116.2 21.8 73.6~179.6
L 1.75** 555 126.2 290~ 820 1.51* 86.9 18.1 59.2~162.8

) 1) BARKINE EERNE X100, 2) =+, *: P<0.01, P<0.05




Ab¥gE EHh BT oE £ 129 (1995)

LORBIRMB I EMBI D, 2EHOREEE
FREME OB LB TR I KR Lo

£3 2FROREBHLHERUESEERENO

AEBAMAE
¥ B’ E#(n=65) L#H(n=78)
A 0.1720 —0.1337
A 0.0412 —0.1535
REEH —0.1536 —0.0745
BAR
BERE (2&H)? —0.2807*  —0.0889
HERE (2F%E)? 0.2825* 0.0757
BREK B AP 0.0417 0.2343*
EENE (1FH) 0.1551 0.0755
” (2&#) 0.2166 0.0958
” (3%&#H) 0.2319 —0.1846
” (fEM&ED 0.2155 0.0238
BER

BAERE (2F#H)? 0.3230* 0.2681*
HEEE (2%%)? 0.0299 0.1284

BRik BB 0.2841* 0.2144

HHENR (1FH) —0.3253*  —0.3806**
” (2%#H) —0.6377** —0.5931**
” (3#&H) —0.2686*%  —0.3745**

” (4EE5) —0.4676** —0.5092**

1 FHENEOERER L

— k% *k
B o 0.5970 0.5920

¥ 1)6ADH. 2)B: 1—FRE:5, 3)4:11—-%:5
= P<0.01, *: P<0.05

HECHBEBEGVED Dk, EFTIRENX
OBE4ARE. HBEE., BEXOFLREE. BikEs),
LETRENXOBMIKES, EEKOBARE CH-
oo LrLy ZALRBVLFRMENDE . HEHD
HAMOEERA L & SR E OB S p BRI
ADLhish st

DEE, FEEONEL OBIR (X3) Tk BR
& A RAK CRARRMEBERD A bhith - b O
O, BRX T2 EH LIRS A OHBRE NS

bhico WRILREERD 2FENBEAPEVEES
WEERA bR, Fio. 1 FHEMNE & ORI IZEL
PEELRAOHBRENEL L, BEXT] BEOL
BEHEEABEIRELNMECEREROh T, BE
HE2BHENEDOL LT, 1FEOEFL SBHEL
Tkl éhb, 1 BEORHREX & EAXDONEEE
ORAFEHHFH L (£3)o 1BENBRORNRKLE
X D2, BT L b HFEN T coREMINE
R Ly B & ORMIZERE & BV AOHBIRE
BELhI, ZOZ &b, WREENEVESEZ, 7
5 240 b B 3 colERMEL DI EHE A
BT WEHEMOEHANENEEZ bhl,
SHIT. BN D LEIEE MR L OKEE S LE
TEHEL, PUARRBT A NEOERHES & OBFRK
DWTRHAT A FETH 5,

1Rk

1) RILIEZE (1993) Jtg 60, 47—51.

2) ARER— - eXEHE (1994) BEEE 34, 429—436.

3) du¥mEIRGI B AR (1992) FEv—#HEHOD
B9 XA HERE FORE PR3 EEE
EEFRBESHRES, 14-17.

wm =

FE Y — OB b x5 EEOBEERERHN L,
19945 W B D143EEZ B 1 FBE TR S 200
n (BAR) RN Y (BER) 0B %T-%. %
DR, 2FEORNRINE &R (BAXKIE, &
EXIWE X100) CEZRBEGEERNBED bhl, i,
WENLEEHBEL LURMXOEFEWE L OfMid
HOMREERRD bR o, L L. WEHDOE
WA, 1 BEONEMMNORLHMNEL B bHH
b E TOREEMEN Db 5T,

(19954 3 A14 A5 H)

—32— .



AL EDTER29: 33—38(1995)

A ABHEOBENT LT 7 L7 7 THRBEHO
EEBECRETHE (24£8)
/N AE— - VERERER] - AIL=ER

Effect of Species of Grasses of the Productive Structure of Alfalfa
(Medicago sativa L.) Mixed Sward (2nd Year)
Shin-ichi KOSAKA, Kenji SATO and Saburo MURAYAMA

Summary

The present reprot dealt with the effect of species
of grasses on the productive structure of alfalfa
(Medicago sativa L.) mixed sward in the 2nd year.
The grasses used in this experiment were orchardgrass
(Dactylis glomerata 1L.), timothy (Phelum pratense
L.), smooth bromegrass (Bromus inermis Leyss),
Kentucky bluegrass (Poa pratensis 1..), meadow
fescue (Festuca elatior L.) and perennial ryegrass
(Lolium pereme L.).

The results obtained were summarized as follows: .

The productive structure of alfalfa mixed swards
differed largely depend on the time of cutting.

In the first cutting, the distribution of assimilatory
organ and non assimilatory organ of alfalfa decreased
in the all mixed sward plots except Kentucky
bluegrass mixed sward plot.

In the second and third cutting, the plant heights
of alfalfa in the mixed plots were higher than
grasses. There were little differences in the productive
structure of alfalfa between mixed and pure swards.
Through the three times of cutting, the dry matter
wieght of assimilatory organ and non assimilatory
organ of alfalfa in orchardgrass mixed plot were
less than any other mixed sward plots.

F—D—K:T7NT7 77y EREEN, SERE
Key word : alfalfa mixed sward, productive struct-

ure.
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Distribution of Alien Weeds in Pastures and Forage Crop Fields in Hokkaido
Shunpei KANO, Shigeki TEIMA and Shun TAKAHASHI

Summary

Recently new alien weeds are increasing in
pastures and forage crop fields in Hokkaido. Some
of these weeds are causing troubles in pasture
management or animal production.

The distribution of newly extending alien weeds
was surveved using questionary method. The
questionnaires were send to 60 agricultural extension
centers of Hokkaido. The answers were obtained
from 58 centers.

The results were as follows:
1)Spear thistle(Cirsium vulgare) : It was estimated

that the distribution of spear thistle extended all

over Hokkaido, as the invasion of the thistle
was reported from Rumoi,south Ishikari and
north Hidaka districts where the thistle had not
been found in 1980(Sato ef al.).

2)Creeping thistle (Cirsium arvemse) : The invasion
of creeping thistle was reported from 12 extension
centers. As authors found the thistle at 4 areas
where the invasion was not reported, it was
estimated that the distribution of the thistle was
wider than that reported from extension centers.

3)Quackgrass (Agropyron repens) : Quackgrass occurred
all over Hokkaido.

4)Orange hawkweed (Hieracium aurantiacum) : The
main invasion regions of orange hawkweed were
coastal regions of Japan Sea or Sea of Okhotsk
according to the previous survey by Suzuki and

Narayama (1974). The invasion of orange hawkweed

was reported from 30 centers including inland

regions. It was indicated that the distribution of
the weed extended since the previous survey.

5) Velvetleaf (Abutilom theophrasti) : Velvetleaf was
not widely distributed yet, but it is likely to
extend in the corn fields.

F—0— R REHE, R EH, SR AE
Key words : alien weed, weed, pasture,forage crop,

survey.
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The Relationship between Growth Habit under Sham Grazing and Heading
Characteristics in Timothy (Phleum pratense L.)
Masataka TORIKOSHI*, Hideo SHIMOKOUJ*, Akira YOSHIZAWA®*,
- Hiroyuki TAMAKI* and Hiroki Fumr**

Summary

Around 2,200 plants from 38 cultivars/strains of
timothy (Phleum pratense L.)were investigated in
their characteristics under two different conditions
i.e. sham grazing (cutting as frequently as eight
times per year) and usual (cutting only twice per
year) one.

It showed that plants which grew vigorously
under grazing condition tended to be late in heading
date and low in heading stem percentage. The
latter tendency mentions that strains/cultivars for

grazing use might have inferior seed production.

F—U— R FEv—, RN, HfES, B

A
(=1

Key words : Timothy,sham grazing,head
emergence, heading ratio.
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Panicle Differentiation and Growing Process in Timothy (Phleum pratense L.)
Akira YOSHIZAWA, Hideo SHIMOKOUIJI,
Masataka TORIKOSHI and Hiroyuki TAMAKI

Summary

Four timothy varieties sown in rows in 1991
were investigated in their panicle differentiation
throughout the growing season in 1994. Panicles
having differentiated into reproductive stage were
found immediately after thaw, and the differentiating
degree of every variety at that time was almost
equivalent to that at late autumn of the last year.
These two facts suggest that some tillers heading
before 1st crop form young panicles before over-
wintering.

Two early maturing varieties, "Kunpuu” and
"Nosappu”, had higher differentiating degrees
than the late ones, “Kiritappu” and "Hokushuu”,
which mentions that earliness effects remarkably

on the panicle—differentiating process.

F—)—k:FEV—, YL

Key words : panicle differentiation, timothy.
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Effects of Aphid Infestation on Corn Ear Growth and
its Varietal Difference
Shigeyuki SENDO, Kazuori SUZUKI and Tomoaki MIYOSHI

Summary

The influence of aphid infestation on corn ear
growth and its varietal difference were investigated.

The severity of aphid infestation was closely
related to the rate of plants with abnormal ears
such as barren and dwarf ones.

Therefore, it is considered that most of those
abnormal ears were caused by aphid infestation.

TDN vyield of barren plants with higher index of
aphid abundance was 63 percent of that of normal
plants.

Varietal difference on resistance to aphid which
were evaluated from both the index of aphid
abundance and the rate of barren and dwarf ear
was showed among 15 varieties of foreign and
domestic F1 hybrids.

Most of the foreign varieties were resistant to
aphid and about 15 percent of plants on the weak
variety gave rise to abnormal ear containing barren
and dwarf ear.

In order to expect high yield of TDN over
years, it is valuable to take the resistance to

aphid into consideration in breeding program.

F—J—R:TIFaY, TTSAVENE FvEn
a2y, TDNUE, TraMEs.

key word : Aphid, Corn, Barren ear, TDN vyield,
Resistance to aphid.
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Ehah, ThIZTDNREXHRETELNITIERTE
ROWHEETH S,

ZDXHIT END, S, HREENRLETIAS —
FPa—vEBREY T THRL BB Sy A L—
HIrYEnaYEREOFILT 75 & vIEHEOM 5 &
ERTHIEIFERRILEELDN D,

K2. TT7L DA L—CAMIEQAILOREICRETHE

10a %= h g (ke) EZHR (%)

TTILY ﬁ%q’
B EWE ‘% TDN ‘% =% B TDN
X5 Jah 4 =R %)

23 R Btk ¢79) %)
B 783 18 801 - 77 469 63 25.5 25.3 58.6
oY1 520 523 1043 100 747 100 18.5 2.2 71.5
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" Effects of Addition of Acremonium Cellulase on Dry Matter Recovery
and Fermentation of Grass Silage
Aniwaru AISAN, Kazuo ATAKU, Noboru NARASAKI and Eiji NO

Summary

Using alfalfa (blooming) and timothy (heading)
from first—cutting grasses, we prepared silage by
adding the following percentages of cellulase deri-
ved from Acremonium : 0,0.005, 0.01, and 0.02%
to alfalfa, and 0,0.006, 0.012, and 0.024% to ti-
mothy. The quality of the silage improved for alf-
alfa due to two factors: the addition of cellulase
caused the production of butyric acid to stop, and
as the percentage of cellulase increased, the NH,
—N2% of total nitrogen decreased and the content
of lactic acid increased. On the other hand, the
dry matter recovery significantly decreased with
the addition of cellulase. The quality of. timothy
silage also increased due to the absence of butyric
acid. The quality of silage and dry matter recovery
were highest with 0.006% and 0.012% additions
of cellulase, but low with 0.024% addition of cel-
lulase. The results show that an addition of cellu-
lase in the range of 0.005% ~0.01% is best for
improving the fermentation quality of silage. Add-
ing a large amount of cellulase does not produce
favorable results.

F—J—F I EHEREK, A4 L—Y, LA T—E, F
BaE.
Key words : Cellulase, Dry matter recovery, Ferm-

entation characteristics, Silage.
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sV, HEH) 01 BELRAV oo HEEI19944E6
A28 M OB, EFETHAV—URRBE LI, ¥
BEOFSTRE 1R Lz, HHER 1 cnpR X 48T
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xR1. HEHEORS
X%  HEAE WSC  NDF
%) (%DM)
TATIAT 7 T9.7 16.5 8.0 49.4
FE— 79.5 8.4 8.4 68.0

WSC : mJHRA(D
NDF : 57 & — 2 = ¥ e

(18.7~26.8C) THS0HMHKE L -HEH L, 41 oD
EELFA V-V ORBERE AN,

= R

TNT N T 7 EFEY YA V—VDRKBERELE
YEINRE TN FhFE2 EFIWRLE,

FAT 2T 7 YA V=TT AT —E DI
ORI, pHENH, —NERIZET L., JLBEE
CIABERIIEM L, ZALDEIE, ERMCH L,
V5 —£0.005%%M (pH, NH;—N) B LU0tr 35—
+0.01% % (FLEE. ) THEEXRBRDLIL (P
<0.05), HFEEBITERMD0.28% Ly £ T —
EHRME L > TOTRHFERR, TLTELLE -
foht (P<0.01), MBI L 3ER A, -1, BES
BIERINTO.47% LB o Te ity & S—ETHRMIC X
DiES oo 7Y —ZFFRER. AT —ERMCED

K2, TLI77LT77H4L—SORBRBE

BFEHKERI NN (P<0.01) HNEC L 5ERE
o f:o

FEY—FA L—I TREFRMP L, 0.012% %
TR T — LERIBEORMC A, pHEEBCET
L (P<0.01), fLEBSBIAEEEM LALLM (P<0.01),
0.024% FHNTIL0.012% Thnc k<, pHIZ LR L (P
<0.05)\ FLEEESEREA L (P<0.01), FEEESRIT |
TIN5 £0.006% & 0.012% ¥R Tl E A
Lzt 0.024% ek LAFFEMLL (P<
0.01), BEEEIERINTO.69% & B - T-biy TN
ZERTCTRTERSWTERR A DR -1, BBMER
T4, 2V 5 —H0.006% 0.024% T iz A
FENEN ST, £V T —E0.02% HMTHE Y
mLi (P<0.01), 7Y —ZHARERMTS A&E
LS Eh ottty 247 —EEME L Y HEI R (P<
0.01)\ #£120.006% ¥ N &0.012% FRINTHE L - o
NH; —NERZ £V 5 — ERMEHN0.012% ¥ TETF L
o :

FAT 7T 7R A LV— Y OESEIRRIERINC S
L. £S5 —EDHRMICE > THERET LN (PL
0.01)y A5 —EHENMBLIAEEER kb ol F
EV—HA V-V OEHERRIT LV T — OGN &
D0.006% &£0.012% ¥ % T LR L. 0.024% FpnT
ET Lion, EEMREEER LD - T,

R RRs N S 0% pH FLER [543 [id7] B 7V-/3E NH,—N* EEiRR
%) %) (%)
0 80.8* 4.79% 0.96™ 0.28% 0.47° 1.73% 33 13.2% 93.2%
0.005 82.3° 4.46%  1.01™ 0.847 o * 1.95°  65° 10.5* 8.3*
0.010 82.6° 418 1.66"*  0.91° 0o A 2.63%  75° 10,24 84.7%
0.020 82.1° 4.03™ 1,94 0.84® 0o * 2.84® 64° 8.8M 87.5%
SE - 0.12 0.037 0.084 0.053 0.042 0.076 2.8 0.27 0.49

* @EREHT 2EE (%) SE: FHEOEERXE

ABC : P<0.01. abc:P<0.05

£®3. FEHAL—CORBELE

wVI-HRIE RS pH FLE [52:4 i BE  7)-784 NH.—N* E#HEIR
%) (€3] (%)
0 82.6 5.14™ 0.324 0.37" 0.69° 1.92% 5 25.2% 83.0
0.006 82.0 3.84% 1.35° 0.15% 0 4 1.52 90™ 8.14 8.7
0.012 82.1 3.49™ 2.51¢ 0.19% 0 4 2.74™ 100™ 5.5% 87.0
0.024 82.7 3.914 1.07° 0.88° o * 2.00* 5048 5.4M 83.3
SE 0.18 0.048 0.079 0.01 0 0.086 5.8 0.43 0.86

* EBRT BEE (%), SE: FHEOEERE

ABC : P<0.01, abc : P<0.05
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AERICE VT, EHFMOYA L—-YR, FEY—,
THT7 77 7E5ELLBEDOEVLDTH - Toh,
N F—EREMT DL ABEREOMME, pHE &
UNH; —NEHEROETHRA bh, fERHEEh, —
Hy N5 —BEINC & ) ERROABITIE X i b,
HEaROHMMARD bk, ZhLDOKER, pH. &
BEEIRYS L UNH, —NERCRAMWCTHES A&\ 7
N7 7N 7 7 TClRENT —EDORMENREL LB IEDh
THA V-V D@ERRL o loht, FEY—TIL,
0.006% ~0.012% CREMNEEIC £ v\ £hll Lodsm
TREESYIAET Lico, FE Y —TORERIINMIGS
DERLAKRTH oo YA LV—CORBERHET S
BTN T 7T 7 CRFEV—E D ENVT—ENRS
KHBETH-To TDRERR2HDZ 1D, §BETVT 7
77 EFEY —DOMRRBESFRICNT ANV T —EDRHR
PHETANENRDDEELD,

—F\ BEYERRRZTALT 717 7 TCRELVT—ED
FIMENRE LB ORTET Ly FEY—TRY¥A( L —
U DRE L RREI, £ T —£0.006%~0.012% FRINC
RE&lcote, 0.024% HInCIMERIN &/ L~V ic(E
Tlio ARRRE I T, FEV—TRYMLV—VDR
BEEHERRZFIE—R LICH, 77 707 7Tk
A V— Y DRE L EHENERHEOEEER LI, &
N T —EERENT 5 EEHEIRMET 35 & £12Bo-
LSEN® , A5, STOKES? bADTW 5, ¥4 L—
VORI, HEDHEMRORGC L > TRE KR
ThBZEBAMBNTNEY , KERIBWTHENF—
RTINS D & REENMBE SN BB, B3 L L IBRE
OFF LWHEIE» D Th <. BEBOERZESHFEL
STWRELMEEI hlc, FEROBREIOELVT—E
DERMBERT VT 7 V7 7y FEV—&$0.005~
0.01% ¢+ eExbh, BEOFMIFE LI AWE
EVTREE R, ‘
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Effects of a Cellulase and an Inoculant and Their Combination on Dry
Matter Recovery and Fermentation of Grass Silage
Aniwaru AISAN, Kazuo ATAKU, Noboru NARASAKI and Eiji NO

Summary

We prepared silage using early blooming and
full blooming alfalfa, and early heading and full
heading timothy with the addition of the following
substances: cellulase (0.01%) from Acrenwnium (AC),
lactic acid bacteria (LC), AC and LC, formic
- acid (0.5% for alfalfa and 0.3% for timothy); plus
a control (no additives).

The addition of AC and AC+LC promoted the
fermentation process of the silage. Especially
notable was the addition of a combination of both
AC and LC which had a synergistic effect on the
fermentation process. However, the dry matter
recovery could not be improved from the addition
of both AC and LC. On the other hand, the
addition of formic acid suppressed fermentation,
but greatly improved the dry matter recovery

rate.

F—D— R I EHYERRK, YA L—, A5 —F, F-

ERE, JLEE.
Key words : Cellulase, Dry matter recovery, Ferm-
entation characteristics, Inoculant.
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R BTy 41 L — BB Acremoniumil
ROFEREN T —ERHNT 5 L REREIREZND
B BT LAFE LW HEES DTl BEEOER Y
ot LA LWRELEESI L, bR, EV5—F
BRRCHINT S & EWERERIET §5 2 L 2FEDI,
—77 ATARUL? BRERDEN 5 — ¥ L ABEY 5

il

HTINT 594 LV— Y DRBEFEBEFCHEDREL S D
TEERELTWS, 22T SEBFR VT —HE
HAEEOHARMBY A L — O OEHERRE L OB
BECRETHRDRERF TS L LI, TOPRE
FRETRINDRY R & B Lz,
TGS LUHE

MR BEXEREMBERS CRESh T VT 7
N7 7 (=) 1FEDBIETH (B D). BTG
B @EBAY) bFeEv— (Rrev) 1 BEOHEH
GEA D), HFESH GBM YD) AW, HREIZ,
19944£ 6 A218 (#Abh) £ 7H4H GBIY) wAly
Wy, EFETHA V—UREE L, HNEORSI
FKIRKFELEk. MEEIR 1enORIEKI L, FIBOE
s < BEL, 1 LOERY M 2 RELTED
RATE . BINAAELFEEMRC R LT, Ean, ASE
B & (Lactobacillus casei, LC ; SHIEB#ERESH)
0.002% %hn. AcremoniumBED N5 —+¥ (AC; ¥
BREERREH) 0.01%%M, LC+ACH L OB
(T7 707 7EXLT0.5% FEY—1ZHLT0.3
%) &Lt ¥4 olX2RE (18.7~26.8C) "T50H fHifk
BLHESE L. ¥4 L— Y ORBRE LSRR
AR

x1. MHEOKRSY

Xs - BHEHE WSC
(%) (%DM)
ThTrA7r @AY 79.7 16.5 8.0 49.4
B 72,5 13.5 9.3 52.2
#AY - 79.5 8.4 8.4 68.0
EBAY 727 7.5 9.0 70.0

WSC : ATEERKA
NDF : sptE5F 2 —v = v Ml

NDF

FEY—

EBRFRAS (069 Jb¥mEL IR B#RET582)

Rakuno Gakuen University, Ebetsu, Hokkaido 069, Japan
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TNT 77 BN LB Y YA V-0 DREBERE
BENRERFE2 LFIWRLI

TAT A7 7 BMO YA L— O CREFMCH~,
LCLACOEMmEMIE X v ER ISR ORM & pH
DETHRELA (P<0.05). &b, LCEACRBHH
BT 5 EEDHERELLLEE o BEBRERILC
EACOBMBINCERME W EBCHEM LR (P
0.05) LCHIFRINPLC L ACD Bt RN TIZACKE
GIX v EECE, -1 (P<0.05), BEEEESRIZLC,
ACBLUSBOBMC LV IBEAEE Kot Fin.
FERIMTRPHOE TR+ 5 Th - e hdy TXRTOE
DERBELSAE S iz, 7Y —278A. LCLAC
OEBFEME L ->THERREEL kY (P<0.05). WH
PHATBEEIHEREL Kol NH:—NERZ, LC
HHWCIACOEM, FLTHEDHBILL>TELK
ETT5ERRDH. FEFEMC L DERECEL LT
(P<0.05) EMENRIT, LCHRINTIRERMEER
e oleh, ACRINE L W EERETL, ACLLC®:

K2, TL77L778NY YA L—CORMEE

BERTINT 5 LACLLCR TN ThBEMTHRMLIBE
OFEDECK ), FEENVEIBWEZR L.
TNT 7T 7DEMY ¥4 L—oTlk, LCHME
R E K E T D - Teht ACHINE L TACEL
COBFRGMIC L > T, ABEEOHM, BREROW
35 L UpH, NH,—NEEOET, £LT7 ) — 275
HOBELENELbhE, L L, ACELCOSARMKE X
HINLOBEYHRIBAOIAL—-YVD X5 KEET
Bich ol —F FEEGINTIE. #l b & AECBO
ERAEL AL bh, NH,—NERHIUE . BHEIRR
ﬁ;ﬁi)_r%‘_ﬁ")‘fio '
FEY—FMY EBMO YA V- DRBERBEEZ XN

EhFE4 LRS5R LI,

FEY—FNY YA L—I Tk, LCH B WIEIACDHE
WM L), AMEROMN, BESEOEDE LUV
pH. NH; —NEROETHRRE LN, 7V —IFFELE
HEIRERERCLES k-1 (P<0.05), LdL, &
hHEXHTALCEACOBFAGMOEESREIIBEE
REBCHEMLEUACREShish 5T,

FEY—BA YA =TT, B D OBEHEN

Py pH A 41213 223 B 7V—/s NH,—N* Z#ER
¢ (%) FER &3
% 7% hn 80.8M . 4.79%  0.96®  0.28"*  0.47° 1.73% 3® 13.2* 93.24%=
LC 80.94% 4,34  2.11% 0.42™ 0.02* 2.61* 79° 10.3**  93.2%*=
AC 82.6™ 4.18*  1.66% 0.91% 0o * 2.63> 75° 10.2°  84.7™
LC+AC  82.1™  3.90™  3.27™  0.4* 0.01* 3.73% 100° .74 87.1™
¥R 79.8% 447 0.18%  0.13%  0.07* 0.44M 18* 3.8 99.2*
SE 0.25 0.072 0.077 0.02 0.045 0.131 1.1 1.02 1.29

LC : #LEERS (Lactobacillus casei) AC : AcremoniumpfSED £ 5 — ¥

« EEREHTHEE (%), SE: FHEOENEHE

ABCD : P<0.01, abcde : P<0.05

3. TLT77LT7 7 BANYY A L—CORBGE

x5 pH 0.3 EEf 28/ Ko 7Y—2 NH,—N* iR
(%) %) T %)
® A Te.2® 5.89™ 0.42™ 0.17 0.86 1.77% 114 19.4° 85.0
LC 76.7° 5.33%%= (.67 0.39 0.67 2.00%< 18 18.7° 83.3°
AC 75.9% 4.23*  1.81**  0.44 0.02 2.33% 80 5.5% 87.3%
LC+AC  75.8* 4.03™ 2.67% 0.46 0.01 3.20¢ 9g®> 5.6 87.9"
¥ 74.5 4.39%*  0.23™ 0.23 0.01 0.51 2005 1.9 92.9°
SE 0.33 0.215 0.191 0.112 0.169 0.086 9.2 0.95 1.30

LC : ABEELT (Lactobacillus casei). AC : AcremoniumfisR D2V 5 — ¥
*: EEFREKTHEE (%) SE: FHEOFERX
ABC : P<0.01, abed: P<0.05
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R4, FE—BNY YA L—SORBRE

x5 pH A 244 ER w8 7Y—7 NH,—N* gfEE
3 A (%)
fE U 82.6™ 5.14° 0.32% 0.3 .0.70° 1.92% 58 25.2° 83.0M
LC 81.3***  3.88* 1.63*  0.13* 0.06* 1.90" 788 6.4 90. 747
AC 82.14%  3.49* 2.52  0.19* o * 2.74%=  100* 5.5 87.0™
LC+AC  82.4"=  3.44* 3.37%  0.20 0.01* 3.61= 100™ 4.4 85.6%™
R 80.8%  4.74° 0.28*  0.14* 0.13* 0.58* 26*° 4.4 92.7*
SE 0.20 0.081 0.171 0.020 0.035 0.165 9.8 0.92 0.97

LC: AEEM% (Lactobacillus casei) AC: Acremonium@iSED £V 5 —+

! EEREHTHEE (%) SE : FHEDOEREMRE

ABC : P<0.01, abc: P<0.05

®5. FELENY YA L-CORMRE

x5 pH B 213 344 BE  7Y-—7 NHL—N* EfER
&) AR 9
f® ¥R IR 74.3  5.35° 0.49* 0.11* 0 0.78%  40° 12.1%  92.6%
LC 75.1% 4.22° 1.35%  0.32° 0.04 1.78 67 8.7% 90.2M
AC 75.2%  4.11° 1.06° 0.58° 0 1.66™ ™ 5.1 9.1
LC+AC  74.8™  3.57* 2.28° 0.14% 0 2.45% 90" 4.2% 91.8
¥R 73.0%  4.16° 0.26* 0.06* 0 0.33% g 1.5 98.7™
SE 0.24 0.025 0.053 0.019 0 0.058 8.28 0.42 0.85

LC: $LEEELS (Lactobacillus casei)y AC : AcremoniumibiSgm =1 5 —+

= &EReNT HEIE (%) SE: FHEOEERE

ABCD : P<0.01, abed : P<0.05

THEETIR I - ot LCH 5 W ZACO B &
DRESENELEL. Eb. WEOHAK L DA
FRYREHBBD bhi, EYERNEZ, LCLACDERFE
hEMS B WESHA & - TEL L » bl FEER
L > THERER ko (P<0.05),

£ £

Y RENT, FEV—HIVRTAT AT 71
% LTy AC%0.005~0.012% %N % L ALB S BH Y
L. pHOETR X UBBEROBIHREL L, BE
HHEIND Z EEHE Lic, 4 MOEDHREHOR
KBTNT 7T 7 EFEY K LTACR0.01% 5
mTBE. TRTREOYA L—UWEEI L, BIHO
PEIERTCEL, — . LCOBEMRTNT 77 7
DFEMY I A L—U EFEY—DFEMH BIVENY
A V=S ORERECKH LTHEND ST TH7 7
N7 7 OEN DK LTRBEMN D 5T ShIEN L,
ACLLCREHREINT 5 &y TXTREDHA L— I
TE, FEV—RAYOFEERV THEDRIDBD L
hic, BRI B VT, ACDEIMK & - TEWEILEH

ETTHZ 2D, LCEACRHATAI LR E-
T ChPEBIEBILRTEh ol ZEREE
Wy LCH B WWZACOTINL R 2 RAEET 5 Dexf Ly
FRIREFELIMGI L, ZYEIERYE ET5DRK L%
ENRDDHTENELD LN, k. XERTIR, XF
EROEERERIETIT 1o ZOLDEBENEEZL
FACK XULCHEMY A4 V— Y OXKGERIZFESRNO
FhEVBLIRAEARD > Te Lidis Ty 58I,
& O ERER AT EREY BV CEDEINR 2R T 5.0
ERDDEEL D,

51 RSk
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Evaluation of Japanese Corn Landraces as Breeding Materials in Hokkaido
1. Silking date and root lodging resistance of Japanese corn landraces
collected from Tohoku district
Hisashi SATOH, Yasuo MIURA and Isao SHIGEMORI

Summary

To select breeding materials, silking date and
root lodging resistance of Japanese corn landraces
collected from Tohoku District was evaluated in
Sapporo.

Silking date of landraces collected from Fukushima
Prefecture ranged from early to very late, and
ones from Yamagata Prefecture were extremely
late. Both belong to Carbbean flint. Most of
landraces collected from Aomori and Iwate Prefecture,
belonging to Northern American flint, were early
or medium in silking date.

As to dent hybrids, silking date in 1993 (cool
season) was 11.5 days later than that in 1992 (usual
season), and simple heat unit accumulated daily
mean temperature above 0C from sowing to silking
(SHU) in 1993 was 110C more than that in 1992.
As to Northern American flint landraces, silking
date was 10.8 days later, and SHU was 95°C more
than in 1992. As to Carbbean flint landraces, it
was 9.3 days later, and SHU was 65C more than
in 1992. As to latest silking. of Cabbean flint
landraces, SHU in 1993 was as same as or less
than that in 1992.

Most of root lodging ratio of landraces were
more than that of dent hybrids. But some were
the same ratio. So it could be possible to select
root lodging resistant inbreds from the landraces.

Some of Japanese corn landraces collected from

Tohoku District are useful as breeding materials

adapted to Hokkaido.

F—— R ERRE, SR, BERE Ve
TEIY VN, dLkETY b,

Key word : Japanese corn landraces, Silking date,
Root lodging resistance, Carbbean
flint, Northern American flint.
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Effect of the Color of Stretch Film on Fermentative Quality and Bound Protein
of Individually Wrapped Round Bale Silage
Kazuhisa NONAKA and Tadashi NAKUI

Summary

The purpose of this study was to examine the
effect of the color of stretched plastic film on
fermentative quality and bound protein of wrapped
round bale silage(moisture content was from 37 to
52%) .

The- results were as follows:

1. Temperature in the surface of wrapped round
bale silage with black colored stretch film was
about 10C higher than the silage with white
colored stretch film. Bound protein contents of
silage with each colored stertch film were similar
to that of raw materials.

2. For round bale silage wrapped with black
colored film, moisture content was uneven, the
pH of the silage was rather high and fermentation
was repressed.

3. For round bale silage wrapped with white
colored film, the pH was rather low and fermentative
quality kept stable.

Fe)—RIRMVYFT 4L, fA, B—AN—,
JAv—v, RELE HAERE

Key words : stretch film, color, round bale,
silage, temperature, fermentative quality,

bound protein.
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59.6 CiiE Lz, RIFEHRIF (34AR) wHRMIEE M50
CL L& REIR2FEET & BAET 1 1 A027H
s BE7 4 VAR I REITH -2 L bREROE
RIZERERRE LW ENREhi, Thbbd. B
REEO ERCHAVECBE Y ¢ 4 A ORI ER L E
B&ieD0, ThREHEET, b LTI TIR
SRETOEECL Y, FRFLY BEEIMET T2 H
DEHEE L,

2. ¥4 V—VDOEEEHAEEE
BEERETOEEBEAENFET %o 1990 5~7
BrEBENMT-LRAEY TR FEv— 1 BEEORES
EOHASRIX, ADIN/TNETRKI6.5% T/V7 7
N7 7 1 EEETIIALN.6% Tholo HEEARIRY
A V—-VBHEoOAMC IV EBAEFC D E S 2 H
MTEIENRAMONT VDR, FBREKEI0~40% DE
KAH A V—o Tk, FERFOBREH & b HEMEEMN
KELEBELETATWD, T ZTHEROr—LX—
YA V—VFOADINEREZACELILER (F1).
T AN ABEDHNOBNELIPDLTADIN,/TNH
R KEN10.9%8 LBV ERERFED LNV TH T,
LD EDOATBOBEL L - THEABELERERES
i LicholedbDEBbh 3,

3. ¥MVv—YDVFASE

o0— A=Y A U—-UDHEERBROPOLFD
PHEUVFABBYR 2R LI, BE ¥4 L—v

£1 O—LR—LHFAL—OAD IN/TNEE

74 VABLERN RAME RAME FSEREREE

% % - %+%
2 HhERE 843 6.45 7.21+0.64
£ FOHE 9.19 6.29 7.82+0.89
B BikRE 9.91 7.09 8.27+1.05
B FOE 10.89  6.60 8.37+1.58

) WEME L E B L (A RUHLE(N) s K188

BpH¥4. 2 TRET S &, BESHE O ME L,
RENESBE*RES R IFRENTH 5, LaL, &
KEGER YA V—URET 3 LRI cshs &
RHALhTEYY, KRB EWVWTH p HiZ4.9~5.8&
BEhole, VFAREE LTEHENRH I, T'r
EAVEL, BEROSERAIR Y1 V— U REHIHES
Tholeo Tl BHBREEEL pHEDHMKIZ r=0.73&
1% KETERLEBERS D, BFREREM D HYAEL
EETI?ERTHDH D EHERE L,

4. ¥4 Vv—IDKGHHL T & p HOBR

0= R—AY A V- VRO ERR T EY —
T36.6~43.2% F/NT 7T 7 T46.7~51.9% Th -
ko Eloy ThLAGEROEHHERKE T €Y —T2.3
~8.5%\ TNT 7T 7 TA.9~T. 0% DFEEATD - 1o
B—A~X—n 1Y) R LR Eoks &I
TEFREH0.9~6.8%8TH Y\ ¥4 L — UMK
EWETH-IcZ &b, ¥4 L—I B OKGFHH
LAIDRFEELILEBDbRS, 7 4 VABHITRAGER
OEBBRPCEREENA bR h o,

BIEREOY M L—IRKGFHIZOWT, HEL7 41
AERIDERSBETH > TAT 717 7 BAFA L—
TDLOREMIWAR LI, BT 1+ L ATRFRITOK
Sz ETEZENE L REBRUREBRBIETHIE

7 4 bh
B R74 HE ar  B7AVA B

L . L L L s
42 44 46 50 52 54

7k5}4?%)
K3 O—iR—=ILYAL—20KkEGH%H

(F=2BT7n7 717 7 LEFEBN YA V-,
R DRENL, RS 2RE L R HERE )

2 O—-LAX—LHAL—0DOVF A#EMEPH

pH Ae M JovdvB A VER BB HEH S ovEg
EiL 2z
&K 584 1.072 Tr 0.008 0.032 0.049 0.065
Boh{E 487 = - - - - -
¥y {E 548 0.302 Tr 0.001 0.009 0.007 0.004
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WAL BIE WM ASBI o TWAB EHE L, 2D
BABEMRETWH LEELLBE. ¥4 L—IXER
CEMVEYRITTTENERD 5, 22T HHBcsD
5% 4 L—YDKGEpHOBGE 7 1 VA BRI THE
Lo

=R [ V=UDKGERLEDHEER IR
Lo 74V ABETHEST S & ADERITERE 4
HMEMDTREAT 1V ATHOEBZR LIS b

K3 O—LR—LYA L—SOKFERBRUPHOE

HifE
KFaE pH
BEe pgf E6A A[f
FEY—
BAlb 41.5  43.2  5.67* 5.62°
FHIAL b 41.7%  36.6® 5.78% 5.62°
EAID 42.6 40.2® 5.57° 5.52°
TNT 7NVT 7
L) 51.9% 47.9® 5.43  5.47
BHAA b 51.3*  49.0® 5.17  5.17
EAIY 47.3  46.7  5.61* 5.31°

F1) a - bHESXKETHEEEDD,

H2) A-BRERC1XKETEREZEDY,

%3) FEXe—A<—n 1 @Y H2EHFOY v 7Y
vI/AE (K18R) OFHHE,

H4) B - 537 4 V2D

FEV-EBXNYYAL—

5.8
* %
y = 7.8066 - 0,0525x r=0.769
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55F
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5.4 I y-7.7755-0.056x ©
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Improvements of Alfalfa Cultivation in the Eastern Parts of Hokkaido
V. Nutritional and economical evaluation of alfalfa with
different cutting schedules
Hiroaki IGARASHI*, Hiroshi OHTSUKA®* and Yoh HORIKAWA***

Summary

The economical performances of alfalfa with
different cutting schedules were evaluated on
animal nutritional estimations.

The highest agronomic performance, both yearly
dry matter yields and nutritive vields, was obtained
from the cutting schedule with 1st cut at early
bud stage of 3 times cutting system.

The highest nutritive performence, both energy
contents and potential daily milk production, was
from the cutting schedule with 1st cut at pre bud
stage on 4 times cutting system. The beneficial
difference from the standard cutting schedule, 1st
cut at early flowering stage on 3 times cutting
system, was 37.2% more. But economical performance
per hectare of this system, potential milk production
and income over feed cost, was same as the standard
cutting schedule.

The highest economical performance per hectare
was from -the cutting schedule with 1st cut at
early bud stage and 3 times cutting system. The
beneficial difference was 4—11% more than the
standard cutting schedule.

For the income over feed cost of the alfalfa

feeding, economical benefit will be brought the

maximum ¥466,000 yen per hectare due to the

difference of alfalfa cutting schedule.

F—J—RK:TNT 7T 7, NEGHR RENHE &
FHTE.

Key words : Alfalfa, Cutting schedule, Economical
evaluation, Feed value.

#

TATFAT ik EORERLEAHRESORE,
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*PIONEER HI—BRED JAPAN CO., INT., Memurocho Higashimemuro Kita 1—sen 4—13, 082, Japan
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158 28y 3BE AFH
MY 8H—y

(6A218) :
p-1: EEA - 47 BATETIE - 35-———- HEP~%H
pa: B e Yy N EEEE - 40— B &~ BN {
P-3: R 42— R - 40— HEE~BTET —a0—- [ W&A
P-4: AR - 30— HEH 41 HETR 50 A
P-5: BT 47 BRERH 50=~=mrm Rk ~BATEDIN
P-6: A 47 ML 75 EEEM

(7TA18)

p-7: EHTI 37— BBWEH —-35-—— FHP~%H
P8 : HR 37— BWEI 50— W~ PIEHH
P9 HEIH 37— HEEM 7 HEEH
(FHX) (TAL11E)
P-10 miLo — 40 XEEH 75 BT

B1. WRY NS — (REEOETRT— & NI Y FE)

%5 (XAXXE) © 1EHOIER
-=-= XX - AR I (%0
CAEHE
&G SUHE

HRAMENL, TR CRE IR TWEER2ERD
TNT rAT7 7 BiEE (19924585, S 5444)
FWT, BhB10°2 =V DUNHERY Ay ¥ 2 — TR
Ll (K1), BB, BUE3RETTWW &7 0y
FPOAEXiT1.8m X3.0m @AEIB0cmDE&E S L. I
ERFERFRABRCOWTT oo MIERIE. {LEAK
S055 (N:10%, P:25%, K:15%, Mg: 5%) * 8%
MafE & LT40keg, 102\ {LBAREIS550 (N:5%, P:
20%, Mg:5%, B:0.3%) &HmAAMEEE < FFEEMR
HEtk w20k /102 2 HEH Lz,

WHE LIt hFRhOFER b WAL R THB T
EFRIHEAMERBIC L W 52T -7 SHHEBILEE
BESR (CP%). BT 2 —v x v MMt (ADF%).
T4 — = v Mt (NDF%) D3HETH %,

FRETHVCERERBEFHEERL, UTOREY
THs (B2) v
1. BEWhOIENRT 2V F—$E (Net Energy Lactat-

ion) 4 ©

NEL (Mcal /kg) = (1.044—(0.0123 X % ADF)) +

0.4536
2. HfRlwy BN E (Forage Dry Matter Intake)?'*:

6)

HETRIDMI (k) =58 (kg) X 1.2% + % NDF

KERBEHEZ LRV A4 0 F vk, 4E00
kgD pd (FEOMBILL) &L, 22 F—LHE
BEOERE}. NRCAERBEKESELUTOREY &

BMETNL YOG MIRE (kg)_—j_—
NOF (%) —— BARHEWENE (k)

AFD (%) — NEL (Moal /kg) [£¢))

FLITZAIZDIRLY—BRELS>OREEAR (ke)

ZL27 077 OBEARDSOREEAR ke)

PRREARE OB ER (he/B/H
1

ERAE LD R TELE ke/E/H)
[

| BnmmN ) OES#EELE Ge/10)
2. EIEBHED/LHOT7O—Fv— |

L
1. MEHFEREY : NEL=9.70Mcal, CP=406¢g

© 2. 4 BHIRMTRIES (4 HFCM) AR 1 kg h OFER

£* : NEL=0.74Mcal, CP=90¢

UEDRG A=A =2 ANTTNT 7 VT 72 bDT
ANF-EREC L - TS TE SEILRIR,

[ FARDMI (kg) X NEL(Mcal,/kg) —9.70Mcal) +
0.74Mcal| THZEL, HEAHEBERE» bR TE S
BRI

[ CHETF DM (g) X CP% —406g) +90g] Th & iz,

FTNT 77 7y DE—BEC LB xAF— LHAEY

BORBNETGEL, EFbvEnaviigs5t5d
DEL, EDILERIT,

(77 7nh7 70 bOARAEEBENEC & AHEE
HE(kg) —TAT 7 AT 7LD FAF—BREL



HHE - KT -\ 7T 7T 7 BEEOKE R

L a#EEARE(ke))+1.65] THHE L, £1. SEEOERIMRARSE &%)
REMEROHEEEINLRD. &R 2%8 J%E 4%5 FHE
. ' P—1 CP(%) 18.6 17.5 23.7 19.4
(Tn7 747 7 bOTRAF BRI X SHEEE ~ ADF(%) 39.6  36.7  32.9 36.9
= YA NDF(%) 49.4 46.9 46.3 47.7
ﬂ“'ﬁ(kg)-i-ﬁﬂ?mEhL byEeayonRE(ke) x P—2 CP(%) 18.6 17.3 22.4 19.0
2.45] WX ->TRDN, ADF(%) 39.6 38.5  35.0 38.2
y . . NDF(%) 49.4 47.9 47.1 48.3
10a %) ORTEARL. 102 XY ORAKK BIL 55 —cp0) 156 115 224 6 106
HEY ) OHEREFEE * ADF(%) 39.6 38.5 35.0 24.0  37.0

. 0,
i (k) ~ MEFDMIke) | TRY SFME  5=g—goon) 196 o5 o5 s a0e
BOHRETEARLELBZ L TEH L, : o ADF(?) 39.6  28.6  32.5 22.5  33.5
) NDF(%) 49.4 357  44.2 359  43.4
BEEOE VIOV TR, 4 KFCM 1keDflifi: 53 CP(%)) 18.6 175 2.6 18.9
74.04/. FEF b E o2 v Ol %35.0M, kg LT ADF(%) 39.6  36.7  30.1 36.3
: NDF(%) 49.4  46.9  42.1 46.8
BHL. 1FELBEDHCRE L K2 BERE LT p—§ cp(%) 18.6 17.5 19.7 18.5
H Ui ADF(%) 39.6 367  33.7 37.0
° NDF(%) 49.4  46.9  45.8 47.5
- P—7 CP(%) 17.5 17.1 23.7 18.5
HREIUER . ADF(%) 36.6 382  32.9 36.4
’ NDF(%) 46.9 47.3 46.3 46.9
BBREOFAMSHHEIR IR L, — BT 1H P—-8 CP(%) 17.5 17.1 21.6 18.1
0,

BT, AHAT - Vil SEROSHEMET L. ) s B Pt
ADF&NDFEERNR LR L. FAE TR, NERERH P—9 CP(%;) 17.5  17.1  19.7 17.8
_ . ADF(%) 36.6 3.2  33.7 36.5
B e s LABOT(LERT EERTWS, FRBED 1 NDF(%) 46.9  47.3  45.8 46.8
— ERE T A % R L1 Bty P—-10 CP(%) 15.9 19.7  19.4 17.5
ENOHEE SR AT (EE¥K) ADF(%) 38.8 37.2 32.9 37.3
ADFEHR LNDFERRIL, FETHREI LS NDF(%) 48.2  48.5 459 47.9

DHRNDEERR Lico ThODERBTVT 707 7 FHE - MEFIHE

%®2. BREEOLYNE (ke 10a). HEHERE (ke/10a). FLTEHKT
FAXF—IRE (NEUNE : Mcal/10a)

1EE 2HE k3 1%FE & &t g =

P—1 SR 485 489 294 1,268 86.1%
HERANR 9.2 85.6 69.7 245.5 95.3%

NELE 110.8 111.8 98.2 320.8 96.2%

P—2 Bt 477 436 258 1,171 79.6%
HERRE 88.7 75.4 . 57.8 221.9 86.1%

NELLE& 108.9 94.9 78.2 282.0 84.6%

P—3 AR 491 430 266 107 1,294 87.9%
HEARE 91.3 74.4 59.6 28.5 253.9 95.5%

NEL{ 112.1 93.6 80.6 47.0 333.3  100.0%

P—4 275 478 299 827 104 1,151 78.2%
HEANE 88.9 66.2 58.5 26.9 240.5 93.3%

NELR& 109.2 101.0 84.3 45.6 340.0  102.0%

P—5 T8 472 511 283 1,266 86.0%
HEREINE 87.8 89.4 62.0 239.2 92.8%

NEL & 107.8 " 116.8 92.1 316.7 95.0%

P—6 A 466 514 335 1,315 89.3%
HEGRE 86.7 9.0 66.0 242.6 94.2%

NEL{ & 106.4 117.5 91.6 315.5 94.6%

P—7 AR 715 512 288 1,515  102.9%
HEANE 125.1 87.6 68.3 280.9  109.0%

: NELIXE 163.8 110.8 96.2 370.8  111.2%

P—'8 AR 697 506 276 1,479 100.5%
HEANE 122.0 86.5 59.6 268.1  104.0%

NELiR& 159.7 109.5 88.6 357.8  107.3%

P—9 YR 691 504 330 1,525 103.6%
HEARE 120.9 86.2 65.0 272.1 105.6%

NEL {5 158.3 109.1 90.2 357.6  107.3%

P—10 2T R 829 381 262 1,472 100.0%
ER) HEANR 131.8 75.1 50.8 257.7  100.0%
NELf& 164.7 97.0 71.6 333.4  100.0%

R B (P—10) #100% & LI-BE 0ElS
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DERR I IZETEHGOENAL LD LD, BEZOR
ABECL 3HELOPIAR TR o7 T, 2
BEOSVERIE. AR RN AHESESER
MNBRAT. ADFEERENDFERRBR/NDNDOERRL
120
EREHNER LUSRENR (&2) 3. 1 FELEF
EOMCNELIZP—7~9 ¥ COMBRAE M 10
MHEH R a2 — VX AEHNEOEIIEER & B L
T78~104% DERR & 7 - 1o BAEREY Y OFRBNE
LREENELRAROEREZR Lo Lich->Ty I
BEOBESNDIE, TAT 77 7 2 FERMOEVEF
AT — U TRETHIAFMIRED S hith o1,

wic, BEEOFRGIEXAV TR 2R L 77—
Fr—bLEHRO, TAT 747 7 DRER L > TH
HTEH—H—FY ) OHEEIER & BAERY ) O
TCEARYEH L,

—H—HEY hoHEEILRT, 1 FELZREJNELL
FTHREMHAERECE D LRI hT: (£3),

—F. BAHERY Y OEEILRIL. RBNEOER
ERICEBER LN, MO R - vk =T E
FERELBhhol, ThiE, 1BEOENILS
HEHPEOETR—B—HY h OEIBEOHIMC & > T
HRENIEDTHB (Fd)o

Mertens® i3, FL4AEX L TRAL 2% ONDF&
PERTAHEHEL WD, LI T EEEOEHNE
ENDFERD SHEASDERDEETITAVT 7V T 7
HoEEYE T L, 1 BESEERICNELLS
4 (P—1~6) Kit35~45a, 1 BERHFETH (P
—7~9) »LBETEDH (P—10) I LIcHER
31~32a L7 b, EAEHNY D OHBEARK & I3
HRRAEE-TK (P—7) &EEX (P—10) %I
BTheE. TDEIIH2.25M,/10a (10.4%) B &
HEZhT (R5)e LhL. P-TRIZ2EEL3E
EONFRIRSERICE 2D, MAHMET T &R
MhBBY, DD, 1+ 2FELFEDR T HE
D, 3EEDMNEMEMREE 5 & - e P — 9 Khiokik-
BEEOHEDP bEROMVER W ERTHEEEL DAL,
REEBWTIRS TA7 707 7 AR EOME %
FAREHEREE X V¥ —BE 2% L ERFV (Re
—lative Feed Value) 7 &\ 5 REHKEC LTS
VI LT WD, Ffoy 4V 4 KREY T WTHYE
DOWH AT — st LTREOR K 2 Ak 2 {53
RETHHEB/E LT %, WILTHADEBFETRFVIS0
P EomSERmaR 6535 2 sk h I b oy
BEYED, TOER, BAAEE: SUAFORES
TFIZLED ELTW B, AHOBWTHIREEY KT VT 7

R3. REMERO—A—WY Y ORTFENE

(FCMkg) /88 B)

1EFE 2%8 3FE ARE FHE HX
P—-1 35.4 33.0 49.9 37.8 115.8%
P—2 35.4 32.4 46.2 36:.6 112.3%
P-3 35.4 32.4 46.2 65.9 38.7 118.5%
P—4 35.4 56.5 45.7 67.0 44.7 137.2%
P-5 354 33.0 47.8 36.9 113.3%
P—6 35.4 33.2  39.0 35.4 108.5%
P-7 33.0 32.2 49.9 35.9 110.0%
P—8 33.0 32.2 46.9 35.1 107.5%
P—9 33.0 32.2 39.0 34.0 104.2%
P—10(EE¥EX) 28.5 38.2 37.8 32.6 100.0%

FEIHE © INEFISE
ORI EEK (P-10) %#100% & LISGa0%EE

4. REREAOBMAEERY Y ORTELE
(FCM (kg)/10a)
1EE 235 3FE 4%F5 VOE L=
-1 1,178.8 1,051.1 943.3 3,173.3 99.4%
-2 1,159.4 941.2 779.1 2,879.7 90.2%
—3 1,193.4 928.2 803.3 376.0 3,300.9 103.4%
—4 1,161.8 835.6 759.9 347.6 3,104.8 97.3%
-5 1,147.21,098.4 791.4 3,037.1 95.2%
—6
-7
—8
-9

1,132.6 1,104.9 831.8 3,069.3 96.2%
1,535.21,081.8 924.0 3,541.0 110.9%
1,496.6 1,069.2 756.5 3,322.1104.1%
1,483.6 1,064.9 819.3 3,367.9 105.5%
10(EE¥EX) 1,580.1 3,197.7 100.0%

FH(E : pETEHE
R EEX (P-10) 2100% & LizBE0ElIE

jaoBiavTie« BiavBia Biav Bl v e v Ba v i o]

980.8 630.7

£5. 7L77077DERCLZHEATEEY Y OREM
- (¥1,000/10a /4E)

1#E 2%% 3FE 4FE Total M

P—1 75.5 67.3 60.5 203.3 97.2%
P—-2 74.1 60.6 49.6 184.3 88.1%
P—3 76.6 59.4 51.9 25.7 213.6 102.1%
P—4 74.0 55.8 48.7 23.7 202.2 96.7%
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Incidence of Endophyte Fungi on Forage Grasses in the
Grassland in Northern and Central Regions of Hokkaido
and the Prevention Methods of Infected Seeds

Narichika SATO*, Masaichi TAGAWA**, Tsutomu KITAMORI**
and Noriaki AKIYAMA™***
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Summary

We examined the incidence of endophyte fungi
in perennial ryegrass, meadow fescue and tall
fescue collected from 28 sites through.the northern
to central parts of Hokkaido. Of 140 plants we
detected 5 plants that were infected with these
fungi. This suggests that grazing animals have
been hardly affected until now. However, we are
afraid of importing infected seeds from abroad in
future, so that attempts were made to control the
seed - borne fungi.

Heat treatment of the seeds in dry state at
110T reduced significantly the percentage of infected
seedlings, but the seed viability was also decreased
by the treatment at more than 90C. So this
method could not be suitable for the practical
use.

The seed treatment with fungicide, “Benomyl”
was so effective to control endophyte fungi that

the percentage of the infected seedlings decreased.

from 692 in the non - treated seedlings to 12%

%+ kLIS

and did not affect the seed germination rate at
all. Hence, this convenient technique of fungicide
treatment appears to be available to control of a

fungus endophyte in forage grass.

Key words : Endophyte, Heat treatment of seed,
Fungicide, Benomyl, Perennial
ryegrass, Meadow Fescue, Tall Fescue.
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Introduction

In a previous paper, we reported to find a
high incidence of endophyte fungi in the seeds
of perennial ryegrass varieties used for turf
and forage in Hokkaido® . There has been
several reports that the presence of endophyte
fungi should relate to ryegrass staggers and
fescue toxicosis® * & 2 3% ®  This indicates

that we should take precautions against spreading
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of endophyte fungus m pasture, espec1a11y of

ryegrass and fescue.

Since they are seed - borne fungl, we ‘could

establish new swards with so small amount of
infected plants not to cause grazing animals a
There
are several control methods such as storage

disorder by using fungus - free seeds.

for a lang period, hot water treatment and
. These methods are

chemiical treatments™ ™ ®
available to eradication of endophyte fungus
but they reduce so much seed viability at the
same time. Hence, it is necessary to develop
convenient techniques that meet the need for
the dairy farmers. '

The objectives of our studies were to survey
the incidence of the fungus in the grassland

Tab!e 1.

: Incidence and prevention methods of endophyte fungi

in Hokkaido, and to establish. convenient
method to eradicate fungus in seed.

Materials and Methods

Experiment 1. Incidence of endophyte fungi
in forage grasses

We collected 16 and 5 populations of perenmal
ryegrass in the grassland of northern and
central Hokkaido, respectively. Four -meadow
fescue and three tall fescue populations were
collected in central Hokkaido (Table 1).

Five plants of each population were: grown
in the planter in a greenhouse. The stem
tissue of all plants were tested to determine
the presence of endophyte using the ELISA

technique as previously described” . The stem

Collection site of the -plant materials.

materials

Collection site

~ Perennial Meadow
‘ ryegrass

Tall

fescue fescur total

‘Northern Hokkaido
Hamatonbetsu—cho Usotan
Nakatonbetsu—cho

 Saruhutsu—mura Shineshinko
Saruhutsu—mura Shineshinko
Saruhutsu—mura. Chiraibetsu
‘Saruhutsu—mura Chiraibetsu
Saruhutsu—mura Chiraibetsu -
Toyotomi—cho Nishitoyotomi
Toyotomi—cho Nishitoyotomi
Toyotomi—cho Nishitoyotomi

- Toyotomi—cho Hukunaga

- ‘Wakkanai—shi Toyobetsu -

Wakkanai—shi Toyobetsu
-Wakkanai—shi Toyobetsu, . .
.Wakkanai—shi Ariake
Wakkanai—shi Ariake

Central Hokkaido
Urausu—cho
‘Urausu—cho
Eniwa—shi Mikawa
"Eniwa—shi Mikawa
Eniwa—shi Mikawa
Eniwa—shi Mikawa

© Eniwa—shi

- Eniwa—shi
Hamamasu—mura Zitsuta
" Hamamasu—mura Zitsuta
Makkari—mura
Numata—cho Gokayama

M T T T T O lenr n
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in which endophyte fungus had been detected
were stained with 0.1% lactophenol aniline
blue followed by examining again the presence
under a light microscope (x400)* .

Experiment 2. Eradication of endophyte fungi
in seeds
1) Determination of infection rate of the
experimental seeds

The experimental seeds of four perennial
ryegrass cultivars, that is, ' Advent’ , ’Citation
II’, ’Manhattan II' and ’Parmer II / Prelude
II’, were provided by Snow Brand Seed Co.,
Ltd. and Tokyo Green Co., Ltd. We determined
the percentage of the endophyte infection of
the seeds by double - check test using the
ELISA technique and the staining method
with 0.5% rose bengal® .
2) Heat treatment of seeds

The seeds were treated for 30 min. at 40,50
,60,70,80,90,100,110 and 120 in convection
ovens. The corresponding relative humidities
to the heat treatment were ranged from 10.5%
in the treatment of 40T to 2.9% at 90T.
The seeds were transferred into a refrigerator
for cooling. Then 150 seeds of each cultivar
were sown in the pots filled with sterilized
soil. After four weeks 30 stems of each cultivar
in each treatment were examined for incidence
of endophyte by ELISA method.
3) Fungicide treatment of seeds

The seeds were treated with fungicide,
(50W 0.5% seed weight) as
seeds powder dressing. The examining method

“Benomyl”

was the same as the heat treatment trial.
Results

Experiment 1. Incidence of endophyte fungi
in forage grasses

We regarded the plant observed dark staining
mycelium of the endophyte in the intercellular
space of the stem tissue as the infected plant
(Fig.1).

The sites that plants collected were shown
in Fig.2. We assessed five plants from each
population. Of 16 populations of perennial

Fig. 1. Endophytic hyphae in the stem tissue of
perennial ryegrass stained with 0.1% lactophenol
anilin blue (x400)

Saruhutsu-nura

Sea of Okhotsku
oNak onbetu-cho

Makkari-mura Q}l Eniwa-shi
o Ve

Fig. 2. Incidence of endophytic furigi in forage
grass populations collected in northern and central
Hokkaido.

Open circle(Q), triangle(A)and square([(J)shows
the collecting site where no endophyte was detected
in perennial ryegrass, meadow fescue and tall fescue
populations, respectively. Closed circle(@)and triangle
(A)shows the site in which endophyte was detected
in perennial ryegrass and meadow fescue populations,
respectively.

ryegrass collected in northern Hokkaido, four
populations had one infected plant, wich is
20% of the plants even in the infested population.
On the other hénd, no infected plant was
found in perennial ryegrass and tall fescue in
central Hokkaido, but one infected plant was
found in only one meadow fescue population.
Of 28 populations in total, five ones included
infected plants, that is 18% and 4 % based
on poupulations and plants, respectively. This

—80—
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indicated the grassland in Hokkaido did not

yet attain the critical level for animal health®:
)

Experiment 2. Eradication of endophyte fungi
in seeds

1) Determination of infection rate of the

experimental seeds

We used artificially inoculated seeds with
endophyte fungi for turf use. The ELISA
technique revealed the difference of percentage
of infected seeds among cultivars ranging from
100% in ' Advent’ to 60% in 'Manhattan II’
and the staining method showed that the
‘varietal difference were 89% in ' Advent’ and
68% in ’Manhattan II’ (Table 2). The relative

Table 2 . Incidence of seed—bor;ne endophytic fungi
in perennial ryegrass seeds of four cultivars (%)

ELISA technique

Name of cultivar Staining methods®’

Advent 89 100
Parmer1I/Prelude Il 88 96
Citation IT 76 72
ManhattanII 68 60

1) Seeds were stained with 0.5% rose begal.
2) Fifty seeds of each cultivars were examined.

%)
100p

e e e d B

b4

60

‘o

40pF -

: Incidence and prevention methods of éndophyte fungi

order of the cultivars thus was closely maintained
in both examination methods. Therefore, the
values in Fig.3 and Fig.4 showe'd'averages of

vfour cultivars with standard deviations.

2) Heat treatment of seeds
. Heat- t;eétment influenced both on occurrenced
of ‘infected seedlings and seed viability (Fig.3).

The seed viability kept the original level below
80T,

above which percentage of germination
decreased significantly. The heat treatment

‘With 80T was ineffective for decreasing the

infected 'seedlings'. The percentage of infected
seedlings was significantly decreased at 110T
at which the percentage of germination fell
drastically to below. 20% .
3) Fungicide treatment of seeds
Seeds dressing with “Benomyl” powder
were very effective in eradicating endophyte
fungi parasitizing in the seeds (Fig.4). The
average percentages of infected seedlings from
the seeds decreased from 69% in the original
no - treated seeds to 12%. The significant
decrease in the germination rate was not observed

by this treatment.

,0' A il - a :‘

Percentacga

 non-treatment 40 50 6 0. 70

120
(cy

80 .90 100 110

temperature

. Fig. 3. Effect of heat treatment of seed on endophytic mfectlon in seedlings and seed
germination. Values are based on the average of four cultivars and the bars show
standard deviation. Closed circle (@) and triangle (A) show the percentage of infected

seedlings and the percentage of seed germinition,

respectively. Asterisks against

symbols indicate significance difference from non - treatment at 5/ level (%) or 1%
level (sk3k).
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(%)
100p - . R 94

60f -

non—

treatment

20

germination percentage

“

non-

treatment

endophytic infection level

Fig.4. Effect of Benomyl (50W 0.5% seed weight) as a powder dressing on endophytic
. infection in seedlings and seed germination. (k%) show least significant difference

. from non - treatment at 1% level.

Discussion

Our survery indicated that the level of endo
phyte fungi infection does not attain serious
conditions for animal health in the grassland
investigated in Hokkaido, since grazing animals
may exhibit sympfoms of fescue toxicosis in
the case that they graze in the swards where
over 30% of plants are infected™ * . We did
not find infected plants in tall fescue but
Koga et al. (1995) observed the infected seeds
collected in Hokkaido™ '
ossurs very small rate of infection at the present
state, we should pay attention to the import
of infested seeds from abroad.

On the other hand, the seed industry has
produced the inoculated seeds for turf use as

Even though there

already mentioned, since a fugus endophyte
imposes drought and insect resistance on the

2, 4,18, 20, 27)

infected plants . Thus we might
expect the problem of endophyte infection in
forage and turf grass in future, so that the
detection and control methods should be estab
lished.:-

As to the control techniques, storage for a

long period, hot water treatment and several
kinds of chmical treatment have been tried to
make endophyte infected seeds free!™ " ® |

They were effective in controlling the fungus

“but reduced almost proportionally seed viability
-.at the same time. The methods we tried in

the experiment, heat treatments, were confirmed
to be effective in fungi controlling and the
former treatment also.reduced seed viability.

Fungicide treatment can not eradicate completely
the fungi but it may control them to the level
satisfied from practical points of view. Because
of nonphytoxicity to seed germination, this

“Benomyl”
to be a convenient practical technique.

At last we must emphasize that it is of very
importance to take precautions against endophyte

powder dressing method is considered

infection into grassland, since the commercial
inoculated seeds are practically used in turf
ground that are likely to contaminate swards
for animal feeding. We would like to advocate
eatablishment of a new organization for test
and control of endophyte infection.
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Improvements of Alfalfa Cultivation in the Eastern
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Red Clover,and their Effect on Germination
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Hiroshi NAKASHIMA and Hiroyuki NISHIMURA*

#

i

FTATFNT 7RTHIa—R_REEDT ARREDT
vay I AN XOEERTCRHBEIR TV, K5
TR APMELREBCAVOR A X EDOF £V —
DEFRRITHELHAEL, 7ve v/ 0BEMD
EEEHSEOBEROTHEMEZHRE L,

HEELUFB®R

BEHYBREEBLYAWT, TAT AT 7 ETH
7 u—RORMLENYEOEEIEE 2 HR T HDHD
FHERET - *o

TN T 7T A a—ROREREELT Y
Tl L. thehihi, HEE. 727 —iEBX
UHEEEMED 4 SOBESHE Lz, ZhbOESFDIN
BEREL, SLEBBro< 5 7 4 TREK. E

HEEXLREYE, £O L TRFEBEYTH (TLCEX
WREE) CER LD, FEYV—, VARBLUTAES
ORFERETEHEEWEDOHER 2T o1

HRLLUER
BHEYBEERERELAV I FHER T, @< 2§
BEOE b OERERYEOHENBD b hi, A<
AREEOREOT & + vHEHED 4 DOES DORE
& ThHOBEGOTLCERFERERL LD FEY—OD
BTFRFCH L CAEBREE2RTHRULORERRL IC
Rllco FESOREIR T H I u—nRTEL, FES
FCR7 2/ —AVEEGTELS EE BT, £ESDOT
LCERFRERL I ZRETE, THhIa—_D7 =2/ —
NEES TFE Y~ DORFHENRHED0.64—0.79T
BFECRDLh, —HRFRE BOME) BRIED
0.23—0.39, 0.44—0.5835 L 0°0.79—0.87TRD LT
(BE1), ZhHORERMOREBEH DV 2 2P T
A2 ST LIRALThhoi, ZhbDTLrT 3
AN AXORELXRET>TW5b, FRBRTRT7H I u—
REFEY—DZEATI 1 REEHRA LT > DR T
550, b LT 2 u—RoRBEE 7 « ) —VEES

 DERPEOEBRERAT. ELEFEY—ORIGIC L&

HEHZEXBED Lhhid, BEFEOEEO—2&LLT
FIAEED LBbAS,

R1 TL77 M7 7&E0T7H70-NROBESORE (g/ke) LEDTLCRRFRATOEEEFRDOHS

Rf{E (FEL—TRE)

FTAT AT 7 ThIa—R

B4y B [EES 1’ A I & P &= {2 2

i 0.59 --- 0.43—0.53 0.62 0.50—0.53 0.79—0.90
0.81—0.92

BEM® 0.02 --- 0.31—0.35 1.69 --- - -
T/ —ntE 1.8 ~--~ 0.56—0.78 11.44 0.64—0.79 0.00—0.03
0.86—0.91 0.06—0.19
0.23—0.39
0.44—0.58
0.79—0.87
AR 0.53 0.29—0.41 0.72—0.94 1.50 0.31—0.33 0.39—0.69

AL¥ERERF RS (060 AL
LEBERIEAY T (005 FLugT)

Faculty of Agriculture,Hokkaido Univ.,Sapporo
060 Japan

*Faculty of Technology,Hokkaido Tokai Univ.,
Sapporo 005 Japan

BE1 7h7O0-—-NORBO7z/—ILEESFOD
TLCEXFEMCEICEDRF 1. L YR 2.57F

— 3. 7FEa)




b E BRI FE & #29 (1995)

AGVT o497 7R MRV A,
=72 RV ICHTDEMEOER L FEEE

BHEZ

Variation and Seasonal Change of Percentage Dry
Matter in Italian Ryegrass, Lolium-Festuca Hybrid
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*R1 HE-REBECLEOLAOEYE (%)

EE & B EHHL vry”
459734273 x 1254 25.4 16.5-34.4
AR 2 25,5 21.2-32.8
MR 1S5 A 23.9 19.4-31.8
MFKR3 1B ~-B 4.2 16.5-30.3
s FUE 26.0 21.4-31.8
sF<HY 27.6 22.7-34.4
e X Ve e n T 250 25.0  19.1-33.9
TN —TY = 25.1 19.5-30.7
Felopa 23.0 19.1-31.3
5V F A 25.1 21.6-33.9
71369 24.9 20.1-30.7
7256 26. 4 21,9-31.1
ir/w 5.0 21.2-29.0
TN T e Ry T 28.8  28.6  21.6-37.2
Clarine 27. 4 24.3-32.5
Forager 29.2 25.2-35.3
Lubrete 28.0 21.6-32.1
Manade 27.1 23.0-33.6
FrYay 3001 27.9-34.2
4 ¥y sm R 29.3 25.8-35.5
1

Sibilla 28.9 24.6-37.

) e LTHABO X v 10BN O EE D H,

1
) A (2T~ UEREF LB UANOBEGED L)

459754735 (593—~504)
72 A P8 Y Y A(285>222)
F—A7 xR 2  (337—1268)

£X2 BATED AT zRIBLTT72XbAYY
LOEHME (%)

PR ERS
T vry~  SDP

A F=N7 xR
n EHIHE vy’ SDP n

4 268 28.6
7 251 18.2
9 269 18.17
10 223 2.7

21.6-37.2 3.0
14.2-25.4 1.9
14.0-27.1 1.8
1§.2-32.1 2.3

222 25.0 19.1-33,
250 14.8 11.2-18.
231 14.8 11.0-18.
217 16.2 11.9-24.

@ oo

2.1
1.5
1.8
1.1
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FIERIEICSWTABET HY n—\DORREx
MEEEZHRICONT
BHIN #* - (hnEfm
Management for High Seed Fertility

: of 4x Red Clover
Satoshi HASEGAWA* and Hidekazu YAMAGUCHI**

Thya—S A fEERRE T2 A &Y | 13199140 b
TEA S LETOEERTHBOHTER LTV 552 54
M (R %] CHABERNEDTEL BT4E
ENEVRERD 5, '

F LT, AEET h 2 o— RORRERET BT,
REXRLPELERBIEADETHLLELLN, 2O
BERH LOEDOFHECOWTHEREK L, UTD
BEBIOTHET 5,

#

ol

HEHROFE®

BER LA BT A o A—DRBE 24T | T
B 3 EH OBRE, 19944 5 AIREES L viE b L0,
RBRHCBE L, i, BEOKRMARBERCr —v
PRIA LEEIRS S Lico RBOERII 1B 1y —v
Elte 14 —oPCZS0EALBEL, 10B64% 1K
HELTHRE L, .

ME1 [YFIANFAFR | Y FIANFRF ]
BEWISOB L AR, M2 TERBIEAX » VK £H
Mk v VEEVBROBERED W, AE3 IV A5
25K 3y AFEHBRO 2 5043, 0005E KA. 4
4 TRBR ] 3 Y85 181, 50088 % A LT,

BRRUEZR ‘
EABROEE 1. ABRBEOFHEL R 2 R
Lo

1. BTG : FABLHETSE (F1), EERT
2. NBREEARERIERA X v FRE I Y AF2ERK
PERBRENE o Tee TRIBBTHERIEAR » b
REIYRF2ERRERTH o Y FINFRF
Kizy A TINBR &L hHWNTH - b TS
TRABETH - ko RBREHHOLE X (£2).
B TI36.70kg, JLER6.Tdkg b i b EiT e o
o

2. BEREME (PMER. FRHEK. BIER 58

*REHR+ V2 —TBERS
(085—05 B EHTEIHIAR)
e REARS (062 FLRHETRFEr k1 FHih)
*National Livestock Breeding Center Tokachi Sta-
tion, Namiki, Komaba, Otofuke 085—05
**Hokkaido National Agricultural Experiment Sta-
tion, Hitsujigaoka, Sapporo, 062 Japan

R EERIVTR L HEBEEE SRR RE R
Ehote (FR2)o MEEWZDWTIE, ZiXieh T,

3. RER (BT //MEEX100) : FEERIZ>WTIE,
GEARTBBB S, FRERE o (R2)e &
ABR 2T (F1). 2RBSAT & LERF LA
39 bRy 3 YRF2ERORERNNBR LFEER
Vb, BEMCEEDL 5T, YFIANFRFROR
R, EEATENBR IV ERCEL . THBEET
BHBRERARBETH - YV FIANTFAFDEER
FEETH -2 ENBEIN TV S5O TEHRRIME, -
TcLHERE NS, ZHYRLFHBEOMGRLE, 4%
DORBFELEZ 5o

F1. FLEXICHTHEFNE SERERE
O deaRk

AE BTWE BEFXE BMER ER MK
K keg/loa % SEk SEs

1 6.2b 18.9a 9.6b 9.5a 102.3
2 7.2b 41.7b 95.5b 13.7b  102.6
3  9.6c 42.2b 8.2b 10.9ab 104.5
4 4.0a 32.1b 58.1a 9.4a 110.0
@ B8RS

AE TR BREFR  BER BN O MMEX
K ke/loa %  EE EE

1 5.0a 19.7 150.7b  24.2 99.4
2 80ab 27.8 156.1b 20.0  109.9
3 8.8b 355 116.2a 21.3  108.1
4. 4.9a 16.9 140.7ab 21.9  119.9
B) 1. Bs747 7y PHETIRS BKETHE

ENDB,

2. E1 D VFINANFRFK
a2 EREERAE X
NP3 L I VAF 2K

AE 4 HBX
%2. BFNELTEREVEORKBRBEFRM TOLES
B & B #E ¥ H
A
EH OEIEH BEER RER MK
B A
/s /fEfE keg/10a %
JeEER | 10.9 84.1 6.74 33.7 104.5
RS | 21.9 140.9 6.70 25.0 109.3
HEM ** * ¥ ns Cxx ns

HE) i3 5 %5 7KHE, x+i2 1 Yk
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F—F v — 455 AOMSHEERISHRFEE
D
RINERY « KEBAH*™ « HE 8 - SHgz
Detection of Cytoplasmic Male Sterility Maintainer
in Orchardgrass
Sadaoc NAKAYAMA*, Hisaaki DAIDOU**, Tsutomu
SAKAMOTO*** and Tomoyuki TAKAI*

o

7]

SEE. EHESEASMEL LA RBLNIELRD
X5 oTce BAK BT HTEREED80XLL EiX A ¥TE
BELVWbh3 0, 1 XBHEMKC X - TIERIER D A
BB, JLEEHEIIA K BERD D FRTIR
BEHBEEDREL Do b T4 FFHEII R
R Cid BRODWEPARELERLAL LTER
CEWHTAEDRE DT, 1 JRHRE L 5B
KEWEBRbh3,

Jt¥EE R BT A TEMHEDIER & i 5 Rl A xH}
BE, ¥IHhvA, a2F¥ThHb, 1 FPHEOEHEI
A—F¥r—FTS5SREFEY—Th b,

BfE. MREEESREAA LY —F+—F /52
DEIEB LR OFHEFBERE T 0 Y = 7 M RER
L HEDTWSB,

HRBRUFE

HRBRE TI764E1C [FBR105 | OEFMOFH L5
BAEDOTELM BT & 3 B0 o MEEREET
BARFE Ui, 1977 EMR & b Zh bRIREESETR
REEO—HROFEEZITRELTE L, TORT. M
S795 £ MS796D 2 BNt ERRORELH TE
K- T& T, MRERMMHREG S RT3 BT
19914k Zh b 2 Btk & 4 B—0 ERftEE122 A
SE24M O AT - Too TEIIMS108 X EH 208 T
A & b MR S CER L. MSEMAD HERRE LT,

F 7. 19904E 1 B35 TMS795 & MS796 % BT & ¢

BE L, ZhbDORTZ1002FEFICERE L. 1993FK

TR OEE&2RE L.
HEMTRBRROMBIZARC L BB T KoERE L

TR TiFoto

S (FELTRHE) | $TRTOBIINEL, ZHEI L

S (BHTRE) ¢ K& RHNEIBERE LIBT3

S (EFECEWBITRE) : XEh#FrbhhREEL

ZUBAT B _

N(EFEE) : TRTOFHIX & S FHEEEE» LIBT3

BRRUHEER

ChLETROKRRIRIRLELEEB D, MS7%
DOERCEHEE L DFLTRE (S.) DHENEL
HBE LTw5%, 1688 & LTCL599, CL1014, CL1057
ZRWESS. MST96D BRI T RTELEFRE CEE
MRRBHEFEELRD AT, Thy Zhb 3EEDH
%CL599, CL1057D 2 B{EIIMS7951c3f LT & B2 H
HRBOEESHE  #FF X h, BETREREGE LT
HEThHEELbN, F2IKMS795 & MS796D B
BEHERCB T 2 EETREOEER2R L, TER
BROE ST, MS795565% . MS7961290% TMS796
OEREBEIHIALTWS, ZnIiZMS795+-MS796D
ERBRETRRERDTREEZTRELTW5,

MRE L BARGETFOEEFERC X - TET 5 MR
ﬁbi\ FyEBaY, TAEWL, LLEFhR&E, X, 24
FhhEELDEHOLWTHEZRLTWS, ZhbHDf
*h D&, BARETCOWCEREEENEEEET
P THEMARRORBANRSERETF R L Z L EhDES
BV, LL, A—F+— K75 220 Td T
MREOEERIR & T 5B EERETE & - THEM:
RREFEREINLDLEEDATWS,

IR LEBLTERUHEBZTHEAOER L TR O
HENE KB L, TOZERESTTWS,

LB, #BEEI BN RO T, #EAKKNOTE
Wk D MERSRE AR T A 2 LW e ot

£ BHETEEL EFHR) < ESREEE U O%RICETIBERREORSE %)
HETRRE EF S, S So BEE| EETRR E¥ S, S, S, N fE&%
795 x 584 27.3° 4.5 11.4 56.8 44 796 x 584 51.4 2.7 8.1 37.8 37
795 x 599 79.5 6.8 4.5 9.1 44 796 x 599 100.0 0.0 0.0 0.0 17
795 x 772 75.0 6.3 3.1 15.6 32 796 x 772 91.7 5.6 0.0 2.8 36
795 x 975 35.3 20.6 14.7 29.4 34 796 x 975 44.7 18.4 7.9 28.9 38
795 x 1002 20.0 7.5 15.0 57.5 40 796 x 1002 50.0 11.1 16.7 22.2 36
795 x 1014 53.5 16.3 9.3 20.9 43 796 x 1014 100.0 0.0 0.0 0.0 35
795 x 1020 66.7 13.3 6.7 13.3 45 796 x 1020 96.9 3.1~ 0.0 0.0 32
795 x 1046 32.5 22.5 15.0 30.0 40 796 x 1046 83.3 16.7 0.0 0.0 42
795 x 1057 79.1 9.3 4.7 7.0 43 796 x 1057 100.0 0.0 0.0 0.0 23
795 x 1298 45.2 4.8 4.8 45.2 42 796 x 1298 88.6 4.5 2.3° 4.5 44
795 x 1454 59.5 5.4 0.0 35.1 37 796 x 1454 88.9 0.0 11.1 0.0 9
795 x 1468 41.1 23.1 0.0 35.9 39 796 x 1468 75.6 7.3 2.4 14.6 41
S::SEEFREE S, FWHARE S, EFREVWHIARE N:EER

emERERRS (062 FLIRHSER¥Es k1 FH)
EWKER BRAKEENSETBR
*rRERAE
*Hokkaido National Agricultural Experiment
Station, Hitsujigaoka,Sapporo,062 Japan
**Agriculture, Forestry and Fisheries Research
Council
***Ousaka University

R2 BHEFREAORBRRMHARICK T HEETRE
DEE (%)

REMEAFE S, S, S, N  BEf&EH
MS795 65.3 5.4 10.8 18.5 167
MS796 89.5 . 3.8 2.9 3.8 104
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FEL-HBEMROVERR LB EROLERE

KFEAE* < I F* - AERE

Transformation of Timothy Culture Cell and
Varietal Difference for its Regeneration Frequency
Hiroyuki OHI*, Yoh HORIKAWA*
and Hideo KAKUTA**

I

# B

SH. HELOMEEREYREHERTHE N, 41 %
MUEOHRER IV, RERTRAA—FT 1 I VI VIZ
1A+ 5 VYV BRETRAORELHG T C 7€
Y—DHANAKLTF A I FDNARZEA LT EGHIE
%@f’ﬁtﬂ%?ﬁ{&to gB?CifC\ EL‘E%{E%%%Og‘
&V —RFOERE RN Ui, '

HHBRUBE

(EEE 75 23 FDNADZED
FEREBREARD A—=F 4 INFVERAWI, 75A3
FREBRIGUSEET*HTH7I 23 FESRTH
bith, 79 2AF 9 JEMH Ry b LTEH LI,
(GUSH#T)

T5AIFBEALEEAINVAR, X—glucBRIEB L
THELFERNCGUSREETOREAE FH L,

(B HEHA LM 0¥

ERE, 75AI VEBRREL S VY-V P RE
GETFREHEOBGREHAAE Lo :
(EEREYOIEH L RE LI BETRERORE
G RSV FDINART I A3 FDNA%R B E
S CHEA L UVEBRED OER 2R T, T, 5
#1, 105 ABCRE LIBETRELAE L
(BFIAYYRANVZADEFT IS 2 2EHE)
20—40mgDh VA% 0 —150mg/ L DI F <A vV EH
BT 1 o ARESE L%, AEOHMMELIE L k.
(BRI DRESL) :
. 6@mfE (Table2) OBEFHLINVAEFRL, BY
{LHE R EBR Lic, X5, 2hbOESLEYHE TR
%E@T%t&ﬁﬁ%%ﬁﬁb\Eﬁk%@%v%ﬁ%

Lo

s X :
ReF 4 FNF VLD DN ANDBETEADRIZ
DWW CGUSHI * 1T » IR ERE2Wkeg/a, 77 2
IFEREOSpL/2uli 5 VY2 VEBBETRE
DREBHEAGELETH 510 ZDOEBTTS 2 PR/ —
RSV FEDINVACEA LERREDOIEE 2R LI
il “/J""&i%ﬂibfii)"’)?‘:—o L& L, %ﬁloﬁﬁﬁ
PRELTCEETE2RBEALLEINVARE.5XTH -1
(Table 1),
BEFEAMBOERD DD HF< 4 v Vid,
75ng/ L EOBETHINVADEBTILEEBYE L, &4H
OB EERERXE L, L L, ARTOZERKIZ
RAGETDH > o

YHILEERY FRMEMRIYERE
(7080 Jt¥EEHIAT) ’
HEDEBWE LY 2 —
(T061— 13 LI EEETE A )
*Laboratory of Forage Crop Sci.,Obihiro Univer-
sity of Agr. & Vet.Medicine, Obihiro,Hokkaido
080
**JRDC Plant Ecochemicals Center,Eniwa Research
Business Park,Eniwa,Hokkaido 061 —13

=AYV ERELEL Ya—- b EERLELDT
(Table2)\ ZDhVA%E AW TERRBEHOEL
PRI, WHEEREYOEH T, BF{LEEOF VR
AT HLELD B, BHLEER DS OHRROF
SERBABZEEL, BATI% TH-% (Table2)

£ =

R=F 4 INHVERCTFEY—DINACRET
PEAL, FFVY 2V PRBEFRE, OREHEAL
BEERE Lo Tty 75X I FRHALLEIVRIEE
HoEE T, BETORARL LB IEINR
bhitz(Tablel), ZHEA LRSI MUOEYMETLE
BIATWEODT, BELEEETFRROLDOWHEN
EHLRLETH 5,

hF<A v Vvt EETFREEEROBK—-h—&
LTRDEILFIHERTHAENR, FEY—DINVALIE
HBLTOWHEWEDTH oo N Ta<A Vi LMD
HHEYEOFIH R &N Litdhid e bty
BbBEVWESLEEF-SKEL, —RAF V¥ TI.1%
THotz (Table2)o —IEA FPHRE ORI
BLWEIhTWEH, XEROER, FEVY—DIL
AMLOBEHMEEER L, ORI I LEEVWES
{LEE R RO REDOIEHIC T Liz(Table 2 ), £FET
B TIAIFREALLEANARL Y 2 — FREEL
7£7fl‘-o"fi75;\ ,é,.fﬁ‘ CDEQ{E%@EL‘%ﬁ%mb‘h‘i
WEGRBED 2L TE S THH 5,

Table 1.Number of calli showing different degrees of transient
and stable GUS gene expression.

BIGUS activily Number of calli
expressing the

GUS gene (%)

Culture Number of calli
months after treated with

bombardment X-gluc - + o+t

PET 24 18 ] 1 5 6 (25.0)

1 46 a1 3 2 0 5 (10.9)

10 5 2 2 t o 3 ( 6.5)

Y Transient GUS expression.
*VExpression degrees cf GUS ( B-glucuronidase ) gene.

Table 2.Frequency of regenerated plants among varieties and
their progenies.

Number of
calli tested

No.of shoots formation Total No.
of calli with

Progeny
Variety line

" 24 3 green shoots(%)

129 7
HK-061F 90 6
-065F 140 40
-067F 120 26

Hokuren-
Kairyo

1 8 (6.2)
— 6 (6.7
— 40 (28.6)
— 26 2L.7)

[ I

Senpoku 110 2
SP-061F 120 37

-062F 11 11

2.7
37 (30. 8)
(8.9

°
(e
s

North-Land ——— 110 4 5 1 10 8.0

‘Hokusen _— 118 1 0 0 1 0.8

124 1
KP-061F 100 4

o
o

(0.8
(4.0

Kunpuh

IS

138 4
NP-062F 90 6
-063F 60 9
-085F 110 43
-066F 40 4

7 (5.1)
6 (6.7
(15.0)
43 (39.1)
4 (10.0)

Nosapp

[ I

I

""Months after culture on hormone-free MS medium.
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tBECHET D LTHFEA L X Astragalus
adsurgens Pall. )R DRI ATIZE
BTHE « RILEX « @kF5 - BEERE"

Cytological Studies on the Wild Type Populations
of Astragalus adsurgens Pall. Indigenous to Hokkaido
Kunihiro IWASHITA, Akio HONGO, Kazuo
FUKUNAGA and Fumiji KITA*

#

i

HEAIEESHICEET B L5 YT A v X (Astrage-
lus adsurgens Pall.) EFATILMIT. HRFHBIT» D
HEE 8 D2 LT, FISUMHBEEL, oM B
LTS LERTH S Z ERTHREINE (BESD, 1992),
OB, HYOFLCHEEEE L B L CHKENZ
EEnz ks, Tl PEOYERIIR G ARME L
LTFIAEh T 2 RER o BRI, FEHOEE
FEREATHZ EDXFR—FHETHHEELLN S,
% - THREREFOIAS, EOHEB I UHEILOEHD
edied . BEHOMERE S U ERRIEHESH
E£ETDHIENEETH B,

HELRARE W, FEEIESROZEZULER
e BETAFARERC S>WTHE Loy, FHET
BAHEEOBEKRE L AL BE T 2 A TSR -
WA BE PRI 2T ETORAMED 5
BEBLOTED T LDWET S,

HHESIUVEE
JEBEDOEERE. K FUCEET 2 H4RO LS &
FEAV AN, HEHBERE LTHEOZEFL, AR
INDOEFER K L OCBREWITHE., WITEOREEEr 6 £
%#g%xitlzf&o

HEMOEHRELAR, BRISBOLEATEEE
B L, xDOFHEKR. MREAKTH B, Kio, Lefuff
HoREEEBREHBREFE VT, 0 COXKT2ARERTL
BH#, 74417 VRERLOELECL VT
¥, BHTWL Oh0REMELRE LEFHZEY
HE L, Bie. FEFARETHELRTV. T0 ) bHEE
LALEEEE DT HFIIC D WT. AR 2T - T

BERSIUEBR

6 =M E % Table 1 KR Lic, B EKFEILD
FARERT, MoER L WEHEMSVZEMNREDLN
Too Fioy AN A ERCRELCERIZRD b,
hDD, KELUOERIERMPBPRALE VL LHBEDL

HINBEKZE (080 HL#EEFIAT)
*FEAEAEHE (060 ALdEFLR)

Obihiro Univ.of Agr.&Vet.Med.,Obihiro,Hokkaido
080

*Emeritus Professor of Hokkaido Univ.,Sapporo,
Hokkaido 060

Nico TOZ &R, T APER & > TEELVETDH
hewnzd, EOMEMD LR T, KFELOFATLRM
12, BEERS LTHRATHD EELDR D,

WEKXE. KFLO 2 EMIZ, @6 390%L ED
EERIEBT LR L, BESBICE T, M— 1T
1611, 1 V41411, An— 1 C16— 16D IEHFEEDAIZ
BFCREFEOFHECERREGERBEI L
(Table2)o Fi-v An— 2 THABEEL L HER
HoOHB L EORENBRD LI,

UED, BESHOBEERD O ALIREDOE AR
ROFEbELL, TR cHhs L FREFERERA LK
th. WEh$2n=3204xThA» > LHERZN 5,
FITER, AXTHHZEXERTH D, BEEH
WTAHIR oY AR B Lic, 2OBR. b
BATAHEAE LB LI RZEORELY b by
FRafdi 4 KT, TR AMEMEEREETH ST,
DT &R BRSHUOM— 1 R34 fioHR 48
5T, RAEAGEOTEEERETSLOTH S,

B, Wi cRE LcFEED 2 £/ LAtiEED 2
HEZROMRFRBERERL M, TS, Thbb2x
(EBIL-7ZAWL) &4x (BEXE - KFLWL) o%3
o IEEREH L, BESBOBERT -k, 3f&E
DIEH TR 0 ~32% DEfREER L. BEsHOM—
1T 3MftafEPAn— 1 TENRAMLT L 3 FEEE
DERMER S 5T BODTEL ORENHR I,
¥, BB IEELIEHTELZ Enb, 250
EHEH£M & 4 S5 OJiREE £ O G A b O RT H
BTENZ ERbhr ol

D EDERIZ., ASHFE XY ANOEEEERCE

.ﬁﬂﬁﬁ%‘?&%&ﬁéﬂ‘é EHR, BFTHFEAVINDOED

LB W T HHARD AHFERZRELTCW5 L5
Zbhb,

Table 1 . Comparison of agronomic characters among six
. different populations.

Character plant  number of  diamerer area of con- dry
height stem of sten  pound leaf patter
Population (em) (mm) (?) (g/sten)

2.0 a 6.06 a 2.
2.50 ab 5.33 a 1.
18.75 ¢ 4.
20.14c 10.
2.
2.

Yunwu Hountain 38.8a 84 a
Godai Nountain 45.0a 2.4 b
Sadavang (early) 84.2b  11.8a 4.93 ¢
Sadavang (late) 114.7¢  15.7a 6.08 ¢
Oshinaooshima 42.7 a 9.1a 3.10 b
Qobira Hountain  45.8 a 25.1b 2.81 ab

Do m R =
8BS

J11.83 b
18.22 ¢

a
a
b
c
ab
a

=]

Note:The same alphabet showes no significant difference at
p=0.01%.

Table 2 . Meiotic chromosome configurations of Astragalus
adsurgens with high pollen fertility(98%) indigenous
to Oshimaohshima.

Stage of Frequency of PHCs with
MEROSES == e total
160 1IV+140 16-16 16-15+ bridge Lagging nornal
2chronachid chronosone

Hetaphase-1 56 31 87
Anaphase-1 kX3 3 2 38
Anaphase-2 8 38 48
Telopase-2 : 130 130
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LSYFEA L XL Astragalus adsurgens Pall.)
6 SEBIORAPDEIC & 2 R¥FHT

BIZMT - ATHE - POEM - FILBX -
B - ESERE"

Phylogenical Classification of Six Populations of
Astragalus adsurgens Pall. by Random Amplified
Polymorphic DNA(RAPD) Analysis
Nahoko SEKI,Kunihiro IWASHITA ,Masanori KOIKE,
Akio HONGO,Kazuo FUKUNAGA and Fumiji KITA*

T APDOBELEY THB LS HFEA VXML, H
REHMEFHFEHBER S TE D, FEHELIEROZFL
CHAT HIEFATERIZ. 2 A THRMNEFEEL, B
BILTARAEMTHE ZEBBREIhTVWS (BES
5. 1992), —7. JbiEER BAET A AL,
EOEMEITELY, 455 THH 2 EHBBER T,
ZDEDIN ATYFEAY ANCIIHL TBEENRD
h,

EREBTIE, DX ASYFEAVANVOEDY,
LEFEOBREPR LT - E LT, FEEL
HEAEDE 6 D AT HFE A Y ANEHWTRAPD
B X 3RS EE TV SEROS Lo THRE L
1o '

HHREUFE

AZEci, FROZF, ARILTEROE LML,
BARDOESKE, KA FLFEROBAERLER, B IO+E
TRIEIN TV B BENITE, WITEORER 2 ffE%
ﬁi\:a L7‘Co

FZHEMIVEGEE 5 ABTEFIE, FENRKE
. EOEMEOELRAWTI=T vy 7 (Leeb, 1988)
X HWDNAZRE L. ThE§HE & L TPCR:1T >
IS4 —id A Rue YEDOKItAZ Fiviz, PCRIZ9%4
TT14 30CT24 12CT24% 19142081,
DY A I VEA5EFT > o EDPCREY % T 1 —
ATV (2%) kb IRMHESRKB LT, $HERL
RV F@ﬁﬂﬁlﬁ"jg’\ VA ﬂ_ﬁﬁ%ﬁ')fs:o

HERBRUERE
6EMDATHFERY XN ENT, 08ED 75
4AT—D5LISEEDT 54 < —THEERBO LT,
ERERLEMED Y FERW, BEHETCEID I
AR—HBREFN, FY NS5 a2ERLE (01),
FYrue/5a3¥3, FEELBFEOEFTRE
{22075 AR—hhhi, ZhZHEEDLTY
FEAVANVR2EETHY, BEEDATIFEAY
ANPAEETHE b b, MOhOBEBRHLERN
b5LBbh3,
ZEZOERRMOERL ZRL b, Fiafki¥fio

HINZEXYE (080 dL¥BERIAT)

g KA EHEE (060 HbygEFLIRE)

Obihiro Univ.of Agr.&Vet.Med.,Obihiro,Hokkaido
080 :

*Emeritus Professor of Hokkaido Univ.,Sapporo,
Hokkaido 060

EELRR LN, FOL-DRENLRSKIMEDECEND,
RY FRE-VIBERMEAY FRELRbh, 752
Z2—%, oL I LT,

BAWITER., DITEIOEHEFRC I > THRE
hi-BEGETH D, FOIENLLHLBETHTE
By RYRFRZ—VEDWTHA—D RV VHELR
bh, 02 20ORMEHEFEIE W Ebhibh o,

BWEKE, KFELOERMD. BEHERENIEE I
LD Thote ZHhIT, ZO2ODEMMN4EHRTHS
ZEMnBY, FRITELHRETH-EE LS.

ZEARNC R TEGRECERVELPENIFEL
Frl oA, BRLAY FRZ—YRBEALERDNL) -
oo Lo Ty BEDTS5A<—2FAVHIE, BERED
HZFEBELTWADhEWLIHENFRTHE E WS T
EhbbhoTo,

InbOERIT. SLBLACHEHD D OEMBHE
RLEBERLWHN, AF9FEAVYALVOHEILEN &
FOFNCEL TEO—RE2MRTEILLE LS. B
CEEM s HEDEREB L DI SHIEAXRTPET
UHELTHRE, vyXU 7, 720 kLRG0
FHFEAYXNERAPDER LD FH LTV Z &M
WMfEIh b,

L EICTAVAES

36)

ok

50

100

B
&
@
4]
it

=
Eop
ANE

B - B e
E >

1 255347 @EEEE CL-TELAEL
FHFEAVIL6EROT Y QG Z 4

B2 774 ~—16(0PA—16)THEE L 7-IBSDRAPD




JrigE EIBTIE 2 #R29 (1995)

TLI77L 77 [F5THIR]) O:REERMD
BESNICEENTHIERMORRER

YrEZSE® « PILFZE" - & JGBE* -
IR - hBFIEr

Estimation of Heritability for Resistance to Lepto
Leaf Spot in ’Kitawakaba' Alfalfa
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Reproducibility of Resistance of Red Clover to
Sclerotinia Crown and Stem Rot at Field Tests
Hidekazu YAMAGUCHI, Akira SAWAI* and
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Occurrence of a New Snow Mould Disease
at the Hokkaido Nat. Exp. Stn. in 1922
Hisaaki DAIDO, Sadao NAKAYAMA,
Naoyuki MATSUMOTO and Tadayuki SHIMANUKI
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Changes of Phenol Metabolic Enzymes in Alfalfa
Stem Tissues to the Inoculation of
Verticillium albo-atrum
Tohru Kozawa, Masanori KOIKE, Yukiyoshi
KATSUMATA and Tohru SHIMADA
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Fig.1 The average of Phenylalanine ammonia lyase activity in the
three sections of alfalfa stem after inoculation with Verticillium
albo—atrum conidia.

Left : the average of resistant genotypes Right : the average
of ie.usceptible genotypes @, inoculated fungal conidia O,con-
tro

Vertical bars indicate standard error (n=3).
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Fig.2 The average of polyphenoloxdase activity in three sections of
alfalfa stem after inoculation with Verticillium albo—atrum con-

idia.

Left : the average of resistant genotypes Right : the average

of susceptible genotypes @,inoculated fungal conidia O,con-
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trol
Vertical bars indicate standard error (n=3).
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Changes of Peroxidases in Alfalfa Stem Tissue
to Verticillium albo-atrum Inoculation
Yukiyoshi KATSUMATA, Masanori KOIKE, Tohru
Ko0zAWA and Tohru SHIMADA
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Fig.1 The average of soluble peroxidase activity in three sections of
alfalfa stem after inoculation with Verticillium albo— atrum
conidia.

Left : the average of resistant genotypes. Right
of susceptible genotypes. -

@, inoculated fungal conidia O,control.
Vertical bars indicate standard error (n=3).
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Fig.2 The average of ionically peroxidase activity in the three secti-
ons of alfalfa stem after inoculation with Verticillium albo—
afrum conidia.

Left : the average of resistant genotypes Right :
of susceptible genotypes

@,inoculated fungal conidia O,control.
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Field Area Used for Roughage Production and Milk
Production from Field during Winter Feeding Period
on Experimental Farm, Hokkaido University
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HAsHIMOTO, Teruaki TOKITA, Hiroki NAKATSUJI,
Seiji KONDO, Masahiko OKUBO and
Yasushi ASAHIDA
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Vegetation and Utilized Herbage Mass of Mixed
Pasture Grazed with Lactating Dairy Cows under
Different Stocking Rates
Itoko NONAKA, Kenji FURUKAWA, Nariyasu
HASHIMOTO, Teruaki TOKITA, Hiroki NAKATSUI,
Masahiko OKUBO and Yasushi ASAHIDA
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Carrying Capacity of Meadow Fescue Pasture
under Conditions of Beef Cattle Grazing
Yoshiaki SAWADA and Tadashi TAMURA
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Vegetation.and Productivity of Pasture Used for
Grazing without Manuring
Shigeki TEJIMA, Shunpei KANO
and Shun TAKAHASI
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Effects of Treading Stress on Growth of Grass
(2) Ethylene production and injury to grass
by one treading stress
Hideyuki OINUMA, Akio HONGO and Kazuo FUKUNAGA
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(a) Leaf blade

Percentage injury (%)

Days after treatments

Fig. 1 .Percentage injury of leaf blade and sheath in
Dactylis glomerata to one treading and rubbing
treatments.
Vertical line represents L.S.D(P=0.05).
@ : Heavy treading. WM : Middle treading.
A : Light treading. []: Rubbing.

4 : Control(no treading).

V¥ : Treatment.
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Fig. 2 .Ethylene production in Dactylis glomerala to one

treading and rubbing treatments.

Vertical line represents L.S.D(P=0.05).

@ : Heavy treading. I : Middle treading.

A : Light treading. []: Rubbing.

4 : Control(no treading).

WV : Treatment.

Ethylene production(nl/plant/hr.)
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Estimation of the Weitht of Roll Baled Hay
Masasue TAKAGI*,Mikihiro NAMIKAWA**,
Toshio SASAKI**,Masayoshi SATO***
and Hiroyuki OHNO

#

Dili

B—AN—5—DERT I, EERZTDEFLAE.
FAV—VRBIEERRD A R—5—TREIAT
W3, Ll v —AZAGKERBERYTHH, HE
CRBETEEV, ZORDNERPHEEDIBELRE
Bk ->TWb, £ T BEETEACET 3 n—
ZABREDEROFERERZT V.. EROHEHEK
DWTHRE Lo

HHEUFHZ :

o— NV ZABKEOCRERGR ARs( 7 AGE
BEBECED-TWAZ ENTFRERLDOT, Zhb
COWTEREBHAE T - oo AERFEATFENORE
K6 ORI 2B T FRSFEL 6 FEL T, ERR
BEOSMGEL A-BOA T —A 2 AV 2HOKRE E
NOBE ZDOAr—N2HEB LT, BEROELTHE
Lo BRIz e—NZ AGKEDEE
BEEHMLES L, i, Al

hWNEREEINCRS LTImbi h OEEVHET A &,
B 1 BECER2BFENEVR, So 74—
TRIBEL 2FELER DM ol X—5—D42
By 247 CIdblVERBHBE LN, BE, 59

L PR LU b kR B eh ok,

oA AEBREOERYHEET Hlcd, u—V I A
AREOEAR I BRSOV NG ERN L, BE
COoWTRFEWER, EYHERES IBEVERERELAL
By T TYA V=Y REHEROHBGREI A, E
HEEOHBGERIEL Kotk ZhRAKSEEN 1
DEVERYELE LIte®ThBEBbhl, UEkoz
Erb, =N AGREOERY R HEET A HE
LT o= N ZATHELRE LA T & I#E
BEERS Ly BEbbo— A ARRKEDSERES
HET A HENREHEB bR,

S

ZhET, n— VI ABKREOERPHET HHEE
LT\ KGE&E, bEREPHE T 5 FEMRIIBERR
BhbHMEIhTW5, SERH LEEE,rbr—2 T
ABREOEHERYHET S HEIR. £EBS CHE
DEERPHAL~DESREHET 5D OB ik
S ELTHEYEEDhI,

B#ic, SEORECBI W BEREMICE
FE%‘L\T& Li’ro

- 10— AGREORBY 1 TRHIER

A7 a—R—5—-DFEEWY 24

HDXES(n- m®)  -NEER(K) 1meHnEES (k)

K % ek DM%

FERBERE R OWTHEROEEY B OEE MR R W /) :

: ‘ A TE= 118 148 2.03 286 25 W 1% 89.0 48

Totco R ERIIKIER T Y v 7 2BE 18 147 2.00 387 341 9% 1M 81 8

NEBALT, EWRENUE LT £ R osmx om s 1w 0 15 140 8.3 4@

ek SEOHEIXI20cnED 7 — sEE 19 M3 2.07 3 288 155 130 8.7 24

: = - . L 1E= 17 122 1.0 600 282 a5 183 487 38

MN—=F—TLA@ERT, ro T oy ZEE TS T8 1T 64 3 B 18 524 2

AEIBECR ot ¥l BHESE 7MY e m m owm m 20 178 5.5 18

¥809%~95%~ 7 v ¥ A L—v30% SBE 118 14 1.6 634 303 W18 418 M
~T70% DHEC IR Y B3 Lo H:%&®DM% 80%<H<95% R:#7°¥l-y"DM% 30%<R<70%

#® R ) R- 20— ABHEOKELESORBREK
MEY Y IAKIIRIBETH - oo 5 5 -0 1 fEEE (k) . " B %
n—AZABREOERR., BETR L B 750
. : 3 1H= 0.817 0.8 8 = BeST  y:EMER xR
K636kg, Fe/)h167ke Il > Tco ® E 2EE 070 00 I8 T yEER  xHFRm)
B S v 794 L— 031,197k, 2 1k 0.63  0.673 66 y=108x+59  y:EMIES  x:{KFRA(n)
324kg & F DEITHEEI AKX h - 158 - 0708 0.790 B y1Bx-6  yEIESR xRS
_ K . . WIS 2HBE 0.715  0.836 24 y=135x+66 y:EMIEE  x:{AFA(m®)
oo BHE, S THAV—URLIT K TSk U o 62 y=153x+34 zﬁmg-% i:{ﬁg(ma)

*e¥EE s KALRERRS (098—57  BLERPREIET)

o NI K W B Y R v £ — (098—55 B EEfHRdE FIET)
o AR AR R ER LY & — (098—41 KEFLEHT)
e Ll pe X B ER R YR LV 2 — (078—13  _EJIIERL4ERET)
*Tenpoku Agric.Exp.Stn.,Hamatonbetsu, Hokkaido 098—57
**Souyachubu Agric.Ext.C.,Nakatonbetsu, Hokkaido 098—55
***Souyahokubu Agric.Ext.C.,Toyotomi,Hokkaido 098—41
***¥*R amikawachuou Agric.Ext.C.,Thoma,Hokkaido 078—13

—106—



Jb¥EE S BT 9229 (1995)

EFICHS AARROBRPOT S, {EFER
&L UH{EME & DORIR

FRT A - RHEST - MREMAE -F XK=
: FZ &5,

The Relationship between Morphlogical Change of
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Estimation of TDN Content of Silage Maize with
Ear Corn Ratio Total Weight in Dry Matter Basis
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The Influence of the Cool Injuries (1993) on Growth
of Corn Plant and Nutritive Value of Corn Silage
in Tokachi District
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Nakur**, Shinichiro HARA** and Kazuhisa NONAKA**
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Landraces Compared with Dent Hybrids
in Different Sowing Date
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Chemical Control of Velvetleaf
(Abutilon theophrasti Medic.) in Corn Fields
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