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Improvements of Alfalfa Cultivation in the Eastern
Parts of Hokkaido
I.The evaluation for several inoculative methods
Hiroshi OHTSUKA*, Hiroshi NISHINO* and
Yoh HORIKAWA**
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Improvements of Alfalfa Cultivation in the Eastern
Part of Hokkaido
I1.Relations between sowing methods and
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Red Clover,and their Effect on Germination
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FICRIZE LI, 0.001g 7 TRIE L, AE»LEY
REPEE L, EUEMOEEZOERFEZX, SDP
(Standard deviation of prediction) THK %7z,

HRBLUER
1) ZHROEM - 5 - BERHERCOWT
FI600BEDIEXFIM L TEEERRE T 5 FTrC
AN (OH2 ADVERERR, B IANECRSE) T4
BT T e, AEAGEOERMD S L KRB Y
O EBERMCEDE V2 b, B LiERoFic
BAETOERTELATHWEWES R, 10% 2550
XETOENREOhL, Thid. EEEN0.1gL T
WICHIEBOBENMET LTwich, JiERFoA
B AR ERBER ST DEELZLR, FDLH
EXRIBRSLELRD S, £ Z TR =ER/E L
TWbIeEmb, ThEREEE L THEHEEVRH
LicEZh, 8L EofEMkiz. FfE & MEEDZE

dbieE BERRS (062 JtEELRTEFRKE K1
i)

Hokkaido National Agricultural Experiment Station,
Hitsujigaoka 1,Sapporo,Hokkaido 062, Japan

DBEIHEDIOB AT DETH - fehiy Ficid20% »#
2 BEEN AR, Zh X hRIEES FHEOZEN
SEHEDI0% K %R LicBE DR - THEE - &
EEERAPBRFLL (E1),

EAMOEHRIL. WThoEBETLEEENLL
NARYVTYSATSA, 7zA bV 2vAsBX
=7 A0 4 A COERIFIR. *hFh,
17.9, 14.8, 15.6 A ¥ b Thotro i 12U T
VSASSARET 2 A MO Y U ARBID N —AT 2 R
IR TIOK LT OEEOEERE < REEEN
Ehrotco BEBOFHEMTIX. b—T7 22712
By 72 AR YTARL RYTVIA 05 RITE
<\ FERORBEH B X AHAMOIEM L FAETH -
Tz BEMTR. REROERBEAAEVWDILEE
ERIFED O ol BEYRBREI T b—2
T2 AIDOHRRESARYTVYIA S5 ADFEHELT
OEZRTEES R DT,

2) TEHROFEHEDCOWT

Wi, EFHEH T, b—AT7x2RP, 7xA b
VY ARFREHRNEL BRETL, KeF s
{froTWwic (F2), ¥l Ffic & - THERE
CEWHRAEDR, BER—BRLET. LOKREK, B
N—FERXEL T, Zhibh, BEAEETLHEE
RRAEHC A DBERKARIZIIE X o T I wE v b,

*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-HEMROVARR CBMHROLERE

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, ELOMEGEREYRIEHERTHE N, 41 %
MUEOHRER IV, RERTR =T 1 I VHT VI
55 vY v RETRBAORELH TG 7€
Y—DHANAKLTF A I FDNARZEA LT EGHIE
%‘Df’ﬁﬁ"a%a&to gbf:ifix EL‘E%{E%%%Og‘
v —RFOIERE RN Ui, '

HHBRUBE

(EEE 75 23 FDNADZED
FEREBREARD A—=F 1 INVFVERAVWE, 75X
FREBRIGUSEET*HTH7I A3 PSR TH
bith, 79 RF 9 7EMH Ry b LTEH L,
(GUSH#T)

T5AIFBEALEEAINAR, X—glucBRIEB L
THELFERNCGUSRIETORAEZ FH L,

(B HEHA LM 0¥

ERE, 75AI VEBRREL NS VY- VY P RE
GETFREHAEOBGREHAAE Lo :
(EEREYOIEH L RE LI BETRERORE
B RSV FDINART I A3 FDNA%R B E
S CEA L UVEBRED OER 2R T, T, 5
#1, 105 ABCRE LIBETRELAE L
(WF=A Y YRINADETICE 2 5 HE)
20—40mgDh VA% 0 —150mg/ L DA F <A vV EH
BT 1 o AR L%, AEOHMMALIE L k.
(BRI DRESL) :
. 65fE (Table2) DEFTHLAINVARHEL, BS
{LHE R SR Lic, X5, £hbOESLEYHETR
%g%fﬁt&ﬁﬁ%%ﬁﬁb\ﬁ%k$@%b%ﬁ%

Lo

s X :
ReF 4 FAF VLD DN ANDBETEADRIZ
DWW CGUSHH *1T - IR ERE2Wkeg/a, 77 A
INEEOSuL/2p R TV Y2V FRBETRE
DREBEAGEHETH T, COEHETTIAI PR —
RSV FEDINVACEA LERREDOIEE 2R A
i “/J""&i%ﬂtbtib"}f:—o L& L, %ﬁloﬁﬁﬁ
PELELTCERETFERB LIV AR6.5%8TH -1
(Table 1),
BEFEAMBOERDILDDHF <4 v Vid,
75mg/ L LI EOBETHINVZADEBEEYE L, £F
ORI EERERXE Lk, LrL, ARTORERKIZ
TA[ETH - 1o

YHILEERY FRMEMRIEERE
(7080 Jt¥EEHIAT) )
EDEBWE 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)\ ZDhV A% AW TERRBEHOEL
PRI, WHEEREYOEHICIL, BF{LEEOF VR
SRR T HLERD S, Bo{LEGRR S OHKOF
SR ABZEEL, BATI% TH-% (Table2)

£ =

R=F 4 INHVEROTFEY—DINAEETF
PEAL, FFVY 2V PRBEFRREL OREHEAL
HERE L, Thy T9RIFR2EBEALLINVZARE
HoEE T, BETORARL LERCIEINR
bhi-(Tablel), ZHh&ERULBEBMMOEMETLE
BIATWEODT, ZELEEETFRROLDOWHEN
EHLRLETH 5,

hF<A v Vit EETFREEEROBK—-H—&
LTRDEILFIHERTHAENR, FEY—DINVALIE
BLTWEWEDTHoTeo N Tuwf vk EMo
HHEYEOFIH 2 &N Lt hid e by,
BbBEVWESLEEF-SEL, —RAF V¥ TI.1%
TH-t (Table2), —#iICA FPHXEOABETEI
HLWEERTWAN, EEROER, FEV—DI
AP LDOFFLEERL, FOBALLELEBEVWES
{bEE % FORFEDOIEHIC KT Lic(Table 2), AR T
By 795 RAIFREALLINVADLY 2 — b RBEL
eholehly 5%, COBFSLEORVWRHELH VAKX
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 0 1 5 6 (25.0)

1 46 a1 3 2 0 5 (10.9)

10 5 2 2 t 0 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
-085F 140 40
-067F 120 26

Hokuren-
Kairyo

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

e

Senpoku 110 2
SP-061F 120 37

-062F 111 11

3 2.7
37 (30. 8)
11 (8.9

°
(e

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)
(6.7
8 (15.0)
43 (39.1)
4 (10.0)

Nosapp

[
-

""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
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Occurrence of a New Snow Mould Disease
at the Hokkaido Nat. Exp. Stn. in 1922
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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

7z / —REGROBERIZ, S OREBEMERIGT
BT EBMBbRT WS, L Lichib, Fu
sarium*Verticillium¥c & % EER T, TAPF AV TE
HHERGE 7 = / — W RABREROBIRIE>WTH%R L
TEE DT, F O TARRER TR, Verticillium albo-
atrumic ¥ UTERE EBSERERT TN 7 7 47 7D
FhFh 3BETFHOECY . albratrumb LI TF 5 568
L. EEHROEARTT =/ —MEHCEDIER 7=
ZATS5=VTVE=TYT—F (PAL), KV 7=/ —
NAF Y X—+ (PPO) BHEOEH*AE L I

HHEU A

(a4 5]

AEBIL, N—F 1 v Y v AED xSRI LTER
HoTAT A7 7 3BRETE (K—1, 5419, V—16)
LMD 3BETFR (E—6, E—9, V—6) ®##L
o

[EERBm oMb E L UBERERORIE]

T EERET LY, HYEV . aboatrumsy ERAT
(1 X107{8,/ml) *#MEL., £MHK0, 24, 48, 725K

#

RESISTANT SUSCEPT IBLE
@oa TOP
>
= Fro. o
= 200 G’M d
—
o
<
o o
E -~ Be MIDDLE
-
<3
=
S & 100 M W
= w +
=+
3
w @
=s
=5
= e Low
=
-
= .
= =
o]
Z /\m" N
bt .
o

a 26 a8 72 ©

HOURS AFTER INOGULATION

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-
1

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.

Vertical bars indicate standard error (n=3).

the average
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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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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
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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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01 2 4 g8 ' 16 30
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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
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Chemical Control of Velvetleaf
(Abutilon theophrasti Medic.) in Corn Fields
* Masaiti TAGAWA, Tsutomu KITAMORI
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Forecosting of Weeds Occurrence
at Pasture Renovation
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Studies of Influence of Ground Water Level on
Grass Productivity of Peat Soil
2. Mineral content rate of main grass species
Kenji ITO and Ichijyuro TAKAHASHI
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