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Study on Improvement and Utilization of Pasture, and on Evaluation of
Grazing Characteristics of Temperate Grasses.
Yoshiaki SAWADA
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Efficient Management and Enhanced Organization of
Public Pastures
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Management and Recycling of Livestock Waste
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FH 1.8 1.0
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%%l : National Agency of Environmental Protection(Denmark)
1984:The NPO REPORT. p1-51
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FSUHICEIBREERI EORESARERLER (J.H.Voorburg, 1992)

%6
(P20skg ha/ )
F 1987-1991 1991-1996 1995-2000 2000(RA %)
Eith 250 200 ~115 fEmBIRS 110
Hith 125 128 125 ” 170
E3bACL 350 250

~175 ” 75

& Nutrient losses from livestock farming in the Netherlands.

J. H. Voorburg,
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®71 EC5 HhEOZBECHNRTIRIEFEHLEKOLLE
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FEHY LR 4 IFALUT & LIFEHE | 2. SEHEG - . -
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SARBH LB P,0s 1 N N N N
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totoay 250 fi 72 137
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Effective utilization of livestock waste in pasture
Masao NOSHIRO
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Potassium Chloride (KCl) Tolerance of-ReedCanarygrass
(Phalaris arundinacea L. ) Grown on Soil
Perfused with Urine
Yoshiyuki MAEDA, Kei TAKEMOTO
and Hiroshi TAKENAGA

Summary

The difference in KCl tolerance between reed
canarygrass (RCG) grown on soils with and

without perfusion of wurine (urine soil and
control soil, respectively)was discussed from the
changes in the growth rate and the contents of
cation and anion. The seedling grown on each
soil were cultured in water solution for 10 days,
then KCl was applied to the solution to adjust
its concentration to 0, 100 and 200mM/L. On 10
after KCl the

harvested to measure weights

days applied, were
the the

contents of cation and anion. The relative

plants
and

growth index, as an indicator of KCl tolerance,

was shown as the comparative value with the

dry weight at the level of 0mM/L KCl in
solution.

1. The relative growth index of RCG on the
control soil showed the highest value of 117.7%
at the level of 100mM/L ‘KCl in solution, but
the value was markedly decreased to 60.6% at
200mM/L. On the other hand,

index of RCG on the urine soil showed higher

the growth

value as KCl application
109.6% at 200mM/L.
2. While K and Cl contents in the plant top and

increased, being

root of RCG on both soils were significantly
increased by KCl application (P<0.05), the
content and its increase rate were low for
RCG on the urine soil. Since Mg and Ca
contents of the plant top decreased for RCG
on the control soil, those were not recognized

for RCG on the urine soil.

F—O—F:KCIlMtk R YV—-FAF+Y—-73 R
Key words: KCl tolerance, Reed canarygrass,

Urine.
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Table 1. Some properties of soils.

Ex. cation
Soil PH(H0) EC ——————— T-N NOs-N NHN
(uS/em) K.0 Nao0  Cal Mg

— (me/100g dry soil) — — (mg/100g dry soil) —

Control 6.5 180.0 1.88 0.51 13.20 2.10 850 18.23 0.50

Urine area A) 6.7 660.2 6.53 1.91 24.73 3.99 861 73.91 L.00

A)Soil perfused with urine.
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ig. 1. Relationship between relative growth index of
plants and concentration of potassium chloride
(KCI) in solution culture. Index show relative
values, dry weights of plant grown in 100 and
200mM/L KCI solution to in OmM/L.

:plants grown on soil without perfusion
of urine, [ : Plants grown on soil with
perfusion of urine. .

NENI0% &L, KCHBEMN100mM & 782 & 5 ik

L7, WHBRXORCGOEMBIZIL IR ERDS
WEZERL, /2, 200mMTI60.6% EELETL
oo —F, RBRE TERKCIEEHEIZEEMEEE
<, 100mMT12103. 0%, 200mMi& 13109, 6% T -
7o ThoDlEhs, HEBRXDORCGTIE, KClLEE
P200mM TR SHMCERBOETAED SN0
LT, HBRTIR200mMOBE I bHEMEEE,
HBX DR C G NaClfittEEIRE, KCIftEd B\ &
WREE Nt

HEXB L OCRBRE O SHEMLULARCGAEHEKEL,
KCUBE %0, 1005 L U200mM /L &7 5 & 5L
7o B CHEMER ATV, I ERB L RSO S

FAVBROT =4 VEROELEABE L EREE 2

FZBLUEIRIR L7z, KCIAEMICL > TRC GO
MoK &BESLUCIZREER & bIcE R L
72 (P<0.05), L#"L, RCGOK, ClaBsL0'%
OEMEER & BITHBRIZC SNTREBX TEN -
Fro THDH, KCHEEZE200mME2 3 &5 IEML
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Table 2. Relationship between cation and anion contents of plant top and

concentration of potassium chloride(KCl) in solution culture.

Plant grown on control soil Plant grown on urine soil A

Concentration of KCI1(mM/L)

0 100 200 0 100 200

(me/100g fresh material)

Na 2.12° B) 1.64 ° 112 °® 3.30 ° 1.65 ® 1,47 *°
K 1274 ¢ 74.32 > 106.99 ° 17.08 ° 42.39 * 77.13 *
Mg 4.05 * 3.50 * 2.45® 7.03 6.27 6.05
Ca 7.04*  5.30 4.92° 7.68 7.31 7.09
Cl 571 < 68.05° 140.05 * 15.16 © 53.75 * 126,52 *

NOa-N 2,56 ° 2.03 ** 1.90 * 3.3 ° 2.03° 2.09°*

A)Soil perfused with urine.
B)Value in the same line with different superscripts(a-c) is significantly

different(P<0. 05).

Table 3. Relationship between cation and anion contents of root and

concentration of potassium chloride(KCl) in solution culture,

Plant grown on control soil Plant grown on urine soil A)

Concentration of KCl(m4/L)

0 100 200 0 100 200

(me/100g fresh material)

Na 0.63 0.74 0. 66 1.21 0.99 1.25
K 2.62 < BI11.20 * 23.44 ° 3.62 ¢ 1174 * 21.30 *
Mg 0.84 > 0.37°* 0.25 0.94 0.83 0.67
Ca 0.65 0.62 0.51 0.5 0.55 0.63
Cl. 1.32 © 9.78 *  23.47 * 1.97 ¢ 8.41 ° 21.48 *
NOs-N 0.28 0.63 . 0.85 0.57 0.44 0.71

MSoil perfused with urinc.
B)Value in the same ling with differeat superscripts(a-c) is significantly

different(P<0. 05).
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B Lzl LT, HERX Ti15. 46med 5126.52m
e~y B IEDIEMTH > 7eo

3E, NagBREKCIAMICE DR VWEARE bIcEE
ET L (P<0.05), LivL, Mgk UCadiid
MEBXDORCGTIR00mMEEICBVWTEWMEERL
7oA, RBRCEINLEREELNEIEA SN
hoto Flo, NO;—NEBEIAXRDORCG & H200m
MEBETRLEN -,

—7., RBOBESKC 1 Btk > TKH L UCL
EERETICHEMLL (P<0.05), ChoBBIEIHE
RDRCGT, #NEh2. 62med & 1. 32me (IR
523 44m e B L U238, 4Tme (200mM) ~, HRBXT
133. 92mes L U'L. 9Tme (BRI 7 521. 30meB LT
21.48me (200mM) ~H#L, BB L FE0MEMNE
B3 L & BIRICEKEBRR DR C G TED - 7o

Mg&BIIMBXDORCGOAHBEMICL » TEWES
RUDY, ZOMOES MBS LCHBR & btk
fLid@EH oNh -1,

£ &

AEEBRIC BT 2RBRRXIE, ROBRAICL-TEEFD
Na, K,Ca, Mg, NH,-NBXUNO,-N&EI3
BRI SRTELIEVERICHRE L, £/, &
BXICHET L tEikhdONa, KLUNO,—NEE
&<, CabBLUMgBBIIEL »7co —MICERES
DB L DHEGLE, EMEFONO,—NOERK
EIRTNVERDT T v RIZH Y, EL KRBT
EE L KDB& I3 LENOERS L CHEDE~DIRIY
RBouFhdbkznwI epmonTns®, KIM, S
A, SV, KBEEICE-TH—F v —F I3 RiIE
FAKBIGEEZBRE L, SBENK (K.0& L T500
ppm) EHEOEEMME DT, KEBOHEHEN
L, #NLIEoBEEE TIIRENEEKREDET
RRBON, £, KEDPOKERENEEDRRKRI,
AL 3% EF TCOKEROEMIKEREDOHEMIC
U2, ZNLULTERNEICESICHI TV L%
WELTVWS, AREBRTHE L AKCIEX 13200mM,/
L (15000ppm) & CDRBICHNTIRZNICE
RN, EEBICETREOELL LN OCEED
g TEiuws, KCI200mM,/ LEETEEENE
KTH-HBXDR C G ENaClfittED & 72 & °KCl
fittE LB H O LR XN/ % O T, ItEORERM -
THBRX OREDREEBEL A 4 VHKOBEH,» 58
SN B, EIEROAFA Y, T4 DE
BAEHE~NT,

AR BV T, NaClftErmWESICiENag I
M EHTEL, RBTEL, Naoih EH~OBITHE
WC S SRS EOBBEERE Lz, ARBICH
WTKCIZRML 12354, REOKEBEIMBRBLT
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2.5

o Plant top Root
2.0 [
£ L5
]
SR & o
Q 0.5 b
54}
0 L 1 J L L — |
0 100 200 0 100 200

KCl concentration(mM/L)

Fig. 2. Relationship between K/Cl ratio of plant top
and root and concentration of potassium chloride
(KCI) in solution culture.
O Plants grown on soil without perfusion of
urine, @: Plants grown on soil with perfusion
of urine.
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The Absorption of Molybdenum by Alfalfa
BannlﬂARADA,IﬁroﬂﬁSAKURA,Iﬁyohunﬁ KUrosawa

Summary

Alfalfa (Medicago sativa L.) were grown by
addition of five different concentration of Mo
fertilization. Alfalfa and soils were analyzed for
their molybdenum (Mo) contents. Three differ-
ent Mo extract methods were applied :

1) Lithium metaborate method. 2) wet ashing
method, and 3) water extract.

Molybdenum concentrations of each method

were determind using ICP.

The main results were as follows ;

1) Molybdenum content of the extraction by
lithium metaborate was higher than that by
the extraction by wet ashing, and water.

2) Molybdenum content of the extraction by
lithium metaborate of 700°C was higher than
that of 600°C and 500°C.

3) Molybdenum concentrations in the forages
grown on different fertilizations were 1.22~
7.96ppm in top of alfalfa. '

4) Molybdenum absorbed by
plants were 1.58ppm in alfalfa and 0.8ppm

concentrations

in orchardgrass, and 0.56ppm in smooth
bromegrass.

5) Molybdenum contents in the soils were not

related to the amount of Mo fertilization.

F—-D—F:ICPH, TNA77IVT 5, AZFRUBYF
v LHE EY 7T (Mo)

Key Words : Alfalfa, Extraction by lithiun me-

taborate, Method of

coupled plasma (ICP), Molybde-

num (Mo)

inductively
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Some Characteristics on Flowering and Seed Production of Spear Thistle

(Circium vulgare Ten.)

Shun TAKAHASI, Shunpei KANO, Sigeki TEJIMA and Satoru SUZUKI

Summary
Some characteristics on flowei‘ing and seed
production of spear thistle
Ten.)

analysis and weed control.

(Circium wvulgare

were investigated for the demographic

The initial flowering date of the flower heads
ranged from August through October and the
80% of them initiated their flowering during the
third decades

flowering period of single flower head ranged

second and in August. The
from 3 to 8 days and their mean was 4.1 days.
The ripening period ranged from 9 to 30 days
with the mean value of 15.6 days. The seed
number per flower head ranged from 0 to 570
with the mean of 227. The negative correlation
was found between the seed number per flower
head and the ripening date. The third .order
polynomial equation, which was applied to the
ripening date to estimate seed number. per
head, The seed

number per plant was estimated from this

explained 81.3% of variance.

equation. The linear regression was used for
the estimation of seed number per plant:Y=273.1
X—406(3<X =26, r? =0.882), where X was the
number of flower head per plant and Y seed

number per plant.

F—D—K:TAYAXZTHI, WL BTG B
BT
Key words : spear thistle, flower head, flower-

ing, ripening, seed production.
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Effect of formic acid or formic acid-formaldehyde
mixture treatment on fermentative quality and
crude protein solubility of silage

Mitsuru SHINODA, Kazuhisa NONAKA and Tadashi NAKUI

Summary

As the result of formic acid or formic acid-
(1:1W/W)
direct-cut or wilted timothy (application of 0.3%

formaldehyde mixture treatment to
fresh matter) and alfalfa (application of 0.5%)
at ensiling, silages of good fermentative quality
of low pH and low VBN content were preserv-
ed. Solubility of crude protein of silage, which
was higher in timothy than in alfalfa, was apt
acid and formic

be depressed by formic

acid-formaldehyde mixture treatment. Ruminal
ammonia nitrogen concentration was lowered by
treatment.

formic acid-formaldehyde mixture

Significantly = positive  correlation  between
solubility and in situ digestibility of crude prote

in was observed.

F—0—F . FB BRESE ALY Y, YALU—D,
EBEHEERE,
Key words: fermentative quality, formaldehyde,

formic acid, silage, protein solubility.
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Epicoccum purpurascens (&3 b9 EDD Y OERER EFDOREHER
T BT T/NRRE - HoCR™ « REATHE”
Purple leaf spot of corn (Zea mays L.),caused by Epicbccum purpurascens

and its varietal difference.
Akira YOSHIZAWA®*, Hideo SHIMOKOUJI*, Fumio TANAKA** and Fujio KODAMA*

Summary

Recently a new disease of corn, Zea mays L.,
in Hokkaido. Its

appeared on leaves of corn is purple—red spot

occurred symptom which

margined with pale yellow zone. Epicoccum
purpurascens was isolated from the spot and
the isolates of them were pathogenic to corn,
rice grain and azuki bean. It was concluded
this causal fungus, Epicoccurmn purpurascens, is
a new pathogen to corn. Varietal differences
were obsereved in the fields test in 1992 and
1993.

were confirmed.

In green house the varietal differences

*—9— F : Epicoccum purpurascens, V€03
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The relation between water table changes and vegetation types at horses
pastured marsh in Koshimizu Primaeval Grasslands
Teruyuki KOMATSU, Hirochumi OHARA and Sanae KOBAYASHI

Summary

Koshimizu-Genseikaen marsh is located
between lake of Tohfutsu and dune along Sea of
Okhotsk. This marsh is one of the typical semi-
natural grasslands. grazed by horses for the
purpose of managing the landscape forming
plants (ex. Iris setosa Pall.,, Rosa rugosa
Thunb.) This survey was conducted to clarify
the basic roughage species for grazing horses in
relation to water table of the marsh during
grazing season.

Water tables during the period from early
October

ranging from close to ground surface level(reed

July through late were maintained

swamp) to ca. 140cm depth(Kentucky blue-grass
dominant sites). However, before and after this
period, water tables rose ranging from higher
level than ground surface to ca. 80cm depth.

The most palatably grazed plants for the
longest period were not forage grass species but
natural sedge(Carex spp. ) dominating in the
area where water table ranges 10cm to 60cm
depth during the mainly growing season.

Utilization of Kentucky blue-grass and
timothy as forage grass occupying the area of
lowest water table was limited to the periods of
early summer and late autumn.
horses, landscape

Keywords; management,

marsh, sedge, seminatural grassland,

vegetation, water table.
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The relation between vegetation and distribution of snow-soil frost depth
at dune and marsh in Koshimizu Primaeval Grasslands

Teruyuki KOMATSU and Masaaki ISAKOZAWA*

Summary

By metylenblue-frost metcr method, this study
was conducted to clarify actual conditions of
soil frost formation of “dune” sandy soils and
“marsh” peat soils depending on vegetation in
Koshimizu Primaeval Grasslands.

In the case of no vegetation-no snow cover
sites, the marked differences of potential soil
frost depth were recongnized between sandy
soils and peat soils; 85-95¢m in sandy soils and
ca 45cm in peat soils.

Actually,
depended

inhibited

situation of

soil frost depth was
the

- vegetation because of the insulation provided by

considerably on

its trapping snow cover and the soil organic
matter (under-ground organs and the buried
organic matters).

As a remarkable tendency, the differences of
potential soil frost depth between sandy soils
and peat soils were almost disappeared for the
inhibiting effect of vegetation against soil frost
depth.

Key words: sandy soil, peat soil, soil frost
depth, snow cover, vegetation

F—o—F: WELE, BRLE LEFE ®S E
l=2y

&

—BICARETEERETIDELER, TOoFVAGRE
D, BROFEDZIEL, TLI7IL77TR
ROEEORELPTVWEEDVESTHBY T —F,
WA ThET 3RKELBIFOMBICAEN T O
TV B /NEKBEATEEIL, COMBIRO LM
B L7ciER - BEEREBRENSERIN TV S,

WETIE, B - BRI L - CHEEPSERIENR
ZELLCRICT B0, 2OREEREREEHEFICTS
PEHEN S, BTE - LHEESTOREN, [EEHE
2E LSBT ALEVL (HBY S, BE1°, @€
BFEHD HE)TEBINTE foo/NEKBUETEE I BRE T,
K[ENICEERRA—0HEREANICSHEEATINTVS
A, i, HEOEE BEEEFELLRILTVWS, &
DEHHEEREFCE VT D, HELEBELENZD
HWESTHPZFOEBITOIOMELE S DEELIONS
M, SHOBHEE LOERNENE LT, Z0EED
BENbEDLENTVWS,

2T, MNEKBETTEOWEEREBREROES
c FIEHEREAEA1991~1093FED 2 Y — X VithkDE
Mlick 25, BEOLBEEERBYENLIEDENE

il

THHTEAEVW I ENBHSNOT, €OBEEH
95,

& E
1. FEER

BED L O (T, S ) OF

REBERFEMERLER (009-24 FETD
* JA  /NEKETEER (099-36 /NEIKED)

Fac. of Bioindustry, Tokyo Univ. of Agric., Abashiri 099-24, Jépan

* Present adress: JA Koshimizucho Agric. Co-op, Koshimizucho 099-38, Japan
M5 £E LHEEEHFRSMARERKICBWTRE]



b E I 7 2 $R28(1994 )

BILI T OERICHEM L1,

1) B 1KAE (FPHAE) : 19914127 ~19924E 5
A4

2) B2HAE (KHE) : 19926128 ~19935F 5 A
+8

A TRARAEED T — & ZuliciiN 5,

2. HAEMA

1) BWEER

BEDEE, B> SARBICED > TR BEICEL 2
TED A ABE AN B ICHERR L TR S N TS
5, BED S DR IR T AT EMEYE, BIiEE
LTOEATRER Y, DEFRICEEZEEEELL
TWb, BN SAERICEN S ICE DL, RiPPE
DOEENEE O, WEHEELPE-AEEHE>ERE
HoTEHEERCENSTZY, BE - BREEETD
FE OB S ETHRE L,

A  BHET, BEACHEDREDE O
Biis : REEET, =V /3R LFORLET S
Hh
P ARLEHS SEREFICOT TOEMME
T, BEEON T DI BhHIS
FIWEEEISF 2RI TOLER
T, BRBEDON\NT_ IR Vv F—T
V=75 ZDEET B
CTEET, NFANELEL, 1 FHEORE
B3Ds WS
EDfHEDN <+ ZAEAHT, 1 3HEOR
BEoZWiths
Fo2WEEROEMT, SEEDIVOAT
J YR EDE GRS
BB REORERILHETY ) 3 L IEK
A

2) B
EEMEHEAICEIATV SN, E2REO%RY
& LT, BRBOHEREEOMICFELLBERETH 5,
BAEEBICHBERBRAY Ry a v FRICER LT
LRREBET, BEEOHEME S STVS, BEEE
FHILIT O AICERE L,

[ - IREFK G O BB/ NE T OEHET
i
BEIELEVEMT, Yy v F—T N —
75 2B LS
WS OBES Y FHEE LML
Kov FHEEEBMA R
EHKDE LWVRY - £ VY OELHT BN

Citg

D :

E it

Fithed -

Gt :

Hitl=

EREE D
J i
Kihes :

L -
Mihgs :

N : M & RIBIER KOV FE5ETE B E
OHtiss : BEROPPERLAFHICBLET 21w+ X
HERMA
3. BT - HEEREONEE
TR LIEARRRKRE - BEEEHT (SFVL v
7IL—500ppm KIEHK) FLIEHEEI S nikETE
®L, 12A~5 B LAFTHAM L,

BREEE

1. BEEENSHLOBH

ZOEORD T8RS | OHEE, Y—X HOETO
HEARJBEOMEETH 2 MERE (°C- H) TRRS
N5, INEKETDBEIED £ D F{EITIC - B
ThHHN, FHEABELAAEFEOREEE R, &4
862°C + H, 555°C « HTHh »ko HEEI VTN HER
f?ﬂttﬁ ZOEREARABEECHIE L -7,

. BEREEER

1)@%%;0@&%%(@1)

K1 DA~HICEMEOHEE - BIEEOHEBREZRL
720 EFDOA-HOET|Z, HETEROEMLENS
WAEDEZ L - TEMITEEHIEEETH 5,

R - EEAED AMSR, BORET, LZFMOBE
FiEE A EEWL1002F 128 108 EIC HIEEEN B E 0,
1 A15AEE TIK I ORDORAEEE( L T4, 83cm)
IEWEDT8eniEE T—RISET L, LvL, 1AT
AOEZEIC L THEFFIMBC L DL, 4 AB»
WRENTET Uiz COWMBD/ 7 — 2103, Filv—X v
DEEN 1 BRAE TRBITES - 2R bl Ui,
SATAICHmDZEREFRICEL /Ny - EELL
B, BBEAEORBEEIRBLT W,

LoL, ROV ) 37 RTLFOBRALLAREE
DBHIATIE, BENEEIEN > IZbhdhboT
BARBEFEZAMAEALD b10mBI4IS N, 3ATHE
TTIO~T4en D BFEEFEPHEFI ATV, =/ av Ky
L¥FREETHZ LMD ST, REBPOBIENROE
HTREVEYT, MPSEOE LRTEMEEEL
TWa I ERBEINS, T OELERYO KBS a8
M ETIET 2 S ERICEEE EHRERIETYL
L5EEZOND,

BEOAREEENSEEFIINTIT, PPEERD/N
TV IHEENBLEL, TOEELEE-TL S (C
~Dihig), T TOREFEHEBD/ Y — v id BiiE &
EHTH 50, HEBEOEED &EDICHTENEX
L, #CEERELVNLVZEE L2, DS ORKEREE
EhF20miBIc g ERXV, TITHH, BEXY VRO



(em)
50 (A) HHE - fEiEs
*E. s
S
wol M o
0f L

30
(cm)

B BESEEE SRS - RO (1002~1903F)

O ok

¥ o

N« BN BEB X OBROETE - HEEEST

30t

(cm)
(E) BERE® - /\vFX -

Ty yF—TUh—=55Z

[ " (F) BERE® - nvFR .
S Y AU 1
ﬁ5 - , . 50-—
%80 [ \/\//J\/ ‘
N A

AA
2 2 <

(C) BE-BEZBENY=V=Y

[ (B) B - a9 Ry LF, 1

(G) BEIES, 3v

) BERES - TV /1
U v IR

YT ITTT

(cm)

[ 20

i

(cmj

(em)

(1) #aT - |HEE 50, (M) 3k, RS- 459

Bda

(L) PFoERED
50 5

0
0

20 2
(cm)

B2 BEREEERE - F

40t

(J) BE, o4 oF—
T—53 Z{ﬁuﬁso

) Vot O __0
e e i 2

(K) +FxmEE  OF

(N) #Kk, +FHHEREE

e """\ A_A
WEZL 1 T 271 3 TaR]

S~—_ D

S

(0) NTF REAMH
0

0
0

0
(cm)

B

RO (1992~19934F)

TR X 3EENHNFERICE > TVWB EELS
N5,

SSIBERDMTEEY N < FRET vy vF—T
W~T S5 20BETZ2EMSTIE, DS ALET
BBELICOA0D 5T, RREREFERE 5enkific
EEFD, BEETH4AUAETENE, TN
FRLBERMRONCT v v F—T N -5 28
DA XREOEREIC L AWM ENREN > fofcdbEE
ZbNhb,

NTFADFEEOHRENEICKEL, BEOEWFH
MTR, RREEEIEMdmlcd ¥, 2 ABHoR
ETCTREIBEL:,

NTFALDDEOFWLY ) 3 o IHRETOHM
AR, FHSERBEOTHADRNED SNih, HE
DA ZHFEEND I - o7, BRBREIEZL0m T
PEL, BEETLRIBEATHEDRT Lo

PERBORKERBTHOa v E (GHE) TR,
I~ 2mBEORENEL, FOARSVWEIYHBRTEREY
LELTOmLl LOBES RSN ER, Eh¥aD
FEELDOEDZ T -1, ’

733, AMISEEBR SMEORERR, FEDOPPE
VWEDFBAIIBVW T HREBDOERICSH - 7,

2) BERER (K2)

ERT - BEEO | S ORBEEEBD Ny — i3,
12AREICBemBESE TIC—FITET B0, ZDEROEN
HE W BP0 T 4 B IS DR A BEEEICE L
7oo TLUTEIEIG 3 ARICHIENSIEZ D, 5 A LA
A0cmFEMNIE CTRUBEN T Lico T S DERIZFIEE S,
BEAEEDLD N -T2,

HEROY Y v F—TN—FS5SZBED JHIAT
i, ZFZMOBEFEIL0nBFTEOLBE LNV TREB L 2,
RO/ Y — 3 THIAICEN L TWh, SREEE
13#925emic 3 &4, 4 A0HEICHENET Lo O
BEEFIEE bR TS - 7,

POEBIAEDO Y FHEICH>VWTH B E(K, L),
ZoTELME (K) O%EIE 1 AHEEI0mRiEDLE
ZETRBLIAY, 1| BISHICHEKEEE24mICE L
foo LOVL, ZOHROEFICLDEBEERZELLRD, 3
RTEDHEE%R, MBS SHELTLA0EICHERT
Lice —7, YFHEER (L) TR, KOWMBPREIC
TTI20eml EOBRENER S NIcBIC, RERE (12
A20H) i 8emic& &E D, 4 BIZUHDHEE LRIFIC
AELET L '

AT, A7 OBET 3 ERKME M, N) TR
ZZMOEEF I 0en UNFER S NI - 7o b, BiED



JeAEE EHISE

ETIRW 39N T 3 A FTHICRAEERS8mE L2, £
LTRERZTOBNDELL, 4AKXRTH -7
BROEHTHAD BWVGFICME T 5/ < F ZEEE
His (O) Tld, "TFADAY v FOERHEIRD
TKREV, ZORR, BEHEEIESEL, 2 AABHIKiE
MET CHERMBE LK. COEBEEE REHET
oo

3) BWEEREBRERE OHE

MERTIEO LEEESEOEVEEEBT 3201,
BUSHEITOFE LWVI9SE | BISHRME T, BBFELHE
EEOMFREHERNT 2 (K3 ).

80 R Bl

0 s e
T —e- B2 pEsm

60

B 50

40

=80

W& R

(cm)

INETKBRETEE OB R EFHREREOBER
(19934E1 B 15 B IRTE)

BEY o, EELERFOHEER, BRKEETOTN
32emTdH - 7o DK L THHE T RETE D2, 4EDT8emic
ELTW, COBSDOLOHBEOHEE S RTHER
Hab, #hFN22 5.3TH-7, THH5DT &1L,
WIEROBAEN TIBHERCE LS RENERDH D
CEEERLTWVS,

COXDICH O T EBEERT v Vv MITKER
ERENHBIT 0D ST, EEILm LAUITET
5ETOMIC, EROHZFEICHETIIEREREZLA
EHE L, 2hid, F1ERNCE, DEERLEY A
RCHICEEL IO B tcbTH b, TDEREAEL L
T220BHENEL NS, E1i, =/ /a7KT L
FIEDO EESEY OELERIOFT VEIB RiIc &
BEHEMETH 5, 8218, HWKDOBEEZY BERIC

X3

£¥R328(1994)

AT, BEDEETEKSMEVETREENER G, 118
KRS DEBENRIFVE, TOMERRNERT S
ENER BNV I DHEHSMIINTWS, ZDR
FEDE BRSNS BET 3 L EL SNB, —
A, BERICBVWTR, BIEEKSOEW & EENE
BETIEOMZEREZTD B DICEELLT R0,
DEZGTHEEFOTEMENE L{FEL LIbD &
EA 5115,

EICHET20m EIci 3 &, MEES bEFIRELL
MmEEh, HEMERIEEALSHEE L, Ihig, Hif
DOERESBOWAPIIEKSDELD b, HI_ELELE
DYI—E27 0 FOREREBYHRICLE DOEETE
Ihb, bbb, i LEEEZEN L TOEORETh
B-HEAHERBEL S,

Plbokic, BREERESEEEER, HEEEICH
TERTF Vv LEFELLERILTRCbhD ST, @
A O O B R & 118k %, O LB
S RDEEHRE) ¥ —OWAHREOHEEER I
o T, LB EEFROBEZIRKEMEIEH, mE
B L EEEEENERT B LR E N,

SEH

1) #EXT - BENRE N - L REBEHERE(1986)
WFEENICBI IBES LU LEBHEE ORI, #HE
XA, L - 34,

2) BTHE 8T (199)EFER, MEEEHNS AL
maE) (B ERIfhIR), 53 - 63, JLAKERTE,
FLiRo :

3) /A BT -MAE BRE-LE7 ELkR-AL M
# o EE OXH UBOTNL TN T s DEELH
Hifs & DEFR. JLEBDFER 18, 161-164,

4) /MR FEIT - 2 BEER AL KE - I E
R OXE - B 8 (8D)FEHtAICB TS
TNT 7T 7 DEENTE T QR ILEFERIS,
165-168,

5) /A BT (1988) 7L T 7 LTy DEARKNRIEE
. JLEHER 22, 21-38,

6) BB ERERE (1983)RENM A IC I 5 T
DERES LU 3 BAEEE BT 25
B, dbMmEBEHBRAHESAM, 1 -47,

7) 28 ELX (18DHBICBY B KILKTEDOH
¥, ELEABMICRIETRBICET 2. JhiEE
REFEMMX

(19944 4 R12E51)



LB ER28:49-53(1994)

FARAAE - ZAZOBRHEE EFES K UEROLFERORE

= SON RE-T W

W% - EEeL

The relationship between plant type and chemical composition of grain
and straw at the mature stage in Barley and Oats for feed
Taiki YOSHIHIRA , Hitoshi SAITOU and Eiji NO and *Takuji OKADA

Summary

This experiment was carried out to clarify the
relationship between plant type and chemical
composition of grain and straw in barley and
oats for feed. Twenty four varieties of barley
and 24 varieties of oats were sowed, grown and
harvested at mature stage. These varieties were
classified by row type in barley, maturity in
oats and plant type index (=panicle weight/
(panicle number)?x10°). :
1. Grain and straw yield/10a of six rowed

barley were higher than two rowed barley.

Among oats cultivars grain yield of late
maturing varieties and heavy panicle type of
medium maturing varieties more higher than
the other varieties.

2. Barley grain contained more crude fiber
(CF), crude fiber(C-Fat), crude ash(C-Ash)
and nitrogen free extracts(NFE) than oats
grain. Crude protein(CP), CF and acid deter-
gent fiber(ADF) content of Barley straw was
higher than oats.

3. Among barley grains there were signifcantly
negative correlation between kernel weight/1L
and CF and pasitive
between kernel weight/11. and NFE content,
Among oats grains NFE content tend to be

content, correlation

higher and CP content were lower in earley

maturing and high yielding varieties.

4. The straws of long culmed barley varieties
contained higher CF and lower CP than the
other barley varieties. ADF content of oats
straw were lower, and CP and C-fiber content
were higher in late mturing varieties than the
other oats varieties.

5. There were no significant relationship bet-
ween plant type and chemical composition of
grain and straw in barley. Among oats

grains CP and C-Fat content were signifi-

cantly higher in late maturing varieties and
type of medium maturing

many tillering

varieties higher than the other varieties.

keyword:Barley, Oats, Chemical composition
of grain and straw, Plant type index calculated
component,

type,

from yield Many tillering type,

Heavy panicle Row type of barley,

Maturity of oats
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ZHEREOFREEIRERILS, EHEMNBEWD LanT
WAEY, AERICBVWTHEERERERTE L7

AAFEFECBWCHIHESE HEHSEL L big,
BRAEREL L OPEOEMERENERICE M > 72 (R
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12)o BRAEREPPARMBEREEL Vo ElicEa L
FERERTEN O AORER OSBRI HLAERT
THE Uy PVEIWNS Y, - TERESENK
LD, 20l EN, EBE - BHEENSV LV D
BRO—HAEEL 6N B,

F1 AETEQLPHESOSERNS LUTNSBROLE G2 %)
ShEER CP C-Fat CF NFE C-Ash TON
RN 8 12. 70 2,22 4.05° 78.33 2.70 84.2
NN 16 12.89 2.18 502 77.19 2.72 83.6
THRRERB 2 12.78 2.05 3.8 78. 44 2.88 84.0
rhift Ry 4 12.51 2.15 4.29 78.20 2.85 83.9
RS 2 13.00 2.51 3.78 71.87 2.84 84.5
ATV 2 1 U 2 13.34 1.92 5.25*  76.74° 2.75 83.1
L2l 10 12,88 2.27 5.32*  76.75° 2.78 83.5
poul ] 4 12, 42 2.10 4.13%  78.55* 2.80 84.0

A BRC 1 %7K, a - bS5 BRETHEES D,

12 RAZTFEOLFEBORMEHRME L USDRERRMOLE ($E9h%)
tita - C-Fat CF NFE C-Ash  TON

itk 6 1211 578 869 70.10 3.32 - 81.2°
i 15 12.01°  4.37* 1220 68.19 313 78.4%
W/ 13.40* 611" 1112 66,060 3.32  B80.6%

3
[EUR -] 3 13.13° 6.23* 10.54 66,80 3.30  81.0
QL) 9 12.01° 407" 1246 6835 3.10 77.9
Rl 3 IL3* 343" 1310 69.10 302 7.0
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ARNLREEY 2 508 L2 .59 5119 7058 38.76  10.37  45.7
I 4 578 129 4223 4873 7141 41,00 .70 45,7
RE 2 507 LO7 4.97 5443 73.83 3759 1120 45.3
MNEKLREM 2 529 LD 4733 5377 7410 36.95  9.32 464
g 10 557 152 4458 50.99 7312 38.33  10.00 459
BT 4 6545  LOB 4410 5298 7215 38.44 10.93 45.3

a + bIIc5 %KWTHEEH D,

£ RAEROLFHEROABHBMOLE (EEHH%)

SRS P C-Fal  CF ADF NDF NFE C-Ash DN

Wk 6 A48 159 4249 49.88 70.25 ALTT  9.70° 47.8
ok 15 426 179 ALI6 48.99 T7L8l 4220 10.58° 7.2
L 3 540 156 4245 45.24  70.52 39.41 [1.18* 46.7
ERESE 3 440 179 4311 48,88 7207 4045 10.21 47.5
WP 9 404 LT 4153 4976 72,39 4228 10.40 47.3
RT3 AT4 195 3811 46.76 69.80 43.75 (L48 46.6

a -+ b 5 KT RS D,
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Evaluation of breeding materials for developing
the suitable alfalfa cultivars to cold and humid
region. IV. Evaluation of field resistance to
Lepto leaf spot.

Yoshihiko TAKEDA, Kazuhiko NAKASHIMA and
Mitsuaki TSUTSUMI
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EREBHEIIBFETILI LTy DEERE - %
EMTERVEFALERC L 2R OHEEI+57
BT INTVRY, AHTREIHTHENRELPTL
WD BREGEEN L, BRBRICLIBREEE
BETZIEICL-T, EOBREORHE CIERMEDHIE
METREARRET L 720

HHRUAE

HE 1 TRUSARUAFFEEEHICEBAOOHEAX
NIRRT (5 0H/3) FNAI60ETE, R¥2 T
BUSARU 7S v REEEKIC TF57h/3) FHE I
LIBOIOREAMA 0SB AHRK L, 4 IEDE
BECERE L, BEITHER 1 0110884, {8k 2 %1989
FEOFNTNEBEXTH S, 3N THRBHREEIIEE
BERUN O —DOSFICELD 1 (E~ED)~0(FH)EL
THEIC LV EEE M T, ATGEERMRE L. R
B SERICENTDONIEEOREND -0 &
L LA, EBITES A~I0H0BENS M -7, &l
BEOHBBRAIC L D RBROBEELMEE L 720

HBRRUEE

BREEIAEERIE > TRE - 72, B—BEI
B LAEERYE, B—ERICHITLRELEERM R
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EOSBOEEEEAVTHEEL LLEORERIE
hote (18~94%). TRbHL, BRRRTRISH BN,

JtiE IR B ERERE
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Hokkaido Pref. Konsen Agric. Exp. Stn,
Nskashibetsu 086-11, Japan.
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®1 ZENTHREREENREOHEATE®R1)

1988 1989 1990 1991
FExPEE [8.31 9.19 10.6 7.15 8.20 10.1 8.11
1.0~1.5 7 0 0 0 0 1 0
1.6~2.5 | 29 1 0 1 17 38 15
2.6~3.5 | 15 31 0 18 24 9 23
3.6~4.5 4 15 319 7 2 12
4.6~5.5 2 5 38 12 2 0 0
5.66.5 | 1 0 10 0 0 0 0
6.6~7.5 2 5 1 0 0 0 0
7.5~9.0 0 3 8 0 0 0 0
LSD5% 1.4 1.4 09 18 L2 07 L2
#2 FENTHBAEENSECHEESHEHBR2)
1989 1890 1991

EM@E ! 9.5 1011 6.30 8.12 10.10 8.11
1.0~1.5 0 1 0 1 1 0
1.6~2.5 | 23 40 35 9 14 15
2.6~3.5 | 31 17 16 30 31 25
3.6~4.5 4 1 6 13 8 13
4.6~5.5 1 0 3 3 5 3
5.6~6.5 1 1 0 1 1 4
6.6~7.5 0 0 0 3 0 0
7.5~9.0 0 0 0 0 0 0
LSD5% 0.8 0.9 .1 L2 1.2 09
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Evaluation of breeding materials for developing
the suitable alfalfa cultivars to cold and humid
region. V. Field resistance to Lepto leaf spot of
cultivars and these history.

Yoshihiko TAKEDA, Kazuhiko NAKASHIMA and
Mitsuaki TSUTSUMI
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Onelda VR (USA), 5444 (USA), =51 (s),

» ¥ (P, Progress (DK), Cardinal (F),
Everest (F), P526 (CDN), Honeoye (USA)
ot (D, $47-vay (USA), Y 7 (USA),

W $3+97 (USH), I-nynt (F), Algonqula (CDN),
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Correlation between leaf size and other charac-
teristics of red clover

Hidekazu YaMAaGucHI, Akira SAwWAI and
Kazuhiro UCHIYAMA
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RRKLUEE
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CARRE L7 (F3), 2fEATIR, MEOKEVE B

K BERITH D, FATESSE S HBENE D - 7o, 451K
TIIBATEERE & DN, BOAET LHEMOEWE
[T - 7o

NEY A X EBFREDRGRE 4 fEESEIC O VWTH
Ntoo HEICHWR 2{EED 2 BREIITONEIER EBVE
TFRetEAR U7co 4 EEGREITIE & A EH20~40% DR
TH -7 LN LRADEGAST L TRIPOIZ48% £57%
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Hotel Edb, LERSETRENNS WENEEE
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£l EBEONEYA X (om)

¥4 RERE
ABEY #— I
2EE afS ik AT Mk
1 H&E  71.84 9.31 l
2FE  8.60 10.29 1.9 2
3HFE  9.21  11.69 0
X2 NEYA XOEFFEROERN
24 istk 45tk
@ @ ® @ @ @
@ 0.47° @ 0.21 @ 0.60°"
@ 0.52°° 0.69 @ 0.41° 0.66° @ 0.47° 0.60°"

£33 NEYAX LioRHE L OEMBIR

R & 2k AfE &
R 0.16 0.68°° 0.11
BATE 4G -0.36*  -0.58"" -0. 34
BA{EIZRE (2 BH) ° 0.25 0.61°° 0.14
BE (288 4 0.31° 0.65°° 0.21
BAERY (2%8) S 0.46°° 0.68°* 0.36
& (34H1 %5 0.63°° 0.57°° 0.57%
& (34H3HR) 0.43°* 0.61°° 0.51%
X% (24851 &) 0.41°*  -0.23 0.57%
CLE3:] -0. 20 0.09 -0. 39
3-8 0.49°°  0.22 0. 40

U st Oy 2 0—4BATEE 3:0-9%
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Studies on the cytogenetics of pollen fertility of
wild type of Astragalus adsurgens Pall.
Kunihiro IwasHIiTA. Akio Hongo. Kazuo
HukuNaGa and Fumiji KiTa ‘

# B
HEEFERERROEFLICHET 3 LTV FE A
v X ) (Astragalus adsurgens Pall.) BAEMZ,
TEMBEICBVWTHEFELARLETH S &, FoiEE
EFERITIC X D BN AR OREIC I RBADOTEHRY
AEELTVWAZERREZINTVWS, i3, BRO
EHERTRBEO TEERHARTHELVRA LS,

Ft, LIFFEA LS, EEEEE LB IHRE
D 2 DOEERINM SN TV S, FHERI3HEDHEE
HIROR L EER < ABE L Wb, DITHEEEINT
W5, FF, BIHEERIC X O SR, S BASENER
ENTWBY, BEE FRVEDEVIETFME L W - 72R]
BB, RRE L TERYEBORMOEIN TV S,

COEIRENS, BIZERE LTCOBFEROFRME
ERET 2 & EBICEROER &1 3 AR OB EHER
AR B o MR R AR 21T > 720

HHBLUHE

FTEOEFL, EEUKEETIHEHEOLSYFE
AUV 2N, WITH, BADITHEORER 2 28
D4 >OEAEMRL 20

&S ECRIEERTO/NMEEAREL, X554 K52
LT EEL, T — I VETREBEIE, T
FHZRENE L, RO EBINIEWERE, Zof
DIEHERTEE LT, 100052l L4548 LIEmREEE
H L7,
HEOBEIEICE, BEEEERSE 28488 Farmer
BEEEEE LT, 2 JICEHOEFEAN, 4~5C
Tl r BUEEE Lz, EE%R, BHBEMETTRIA
FOs2BC#HEROEL, 7 b7— 3 ViRTHRE
BEOH LoR LA L DI BHEEEREL, Bis
gé@ﬁg% L f:o

i, EBICBVTEAC LBt E TOEDHEE
B, £EREOMICES, EY, XERE, ZHERL
ZHEBEL, EHCEBEEHE L,

BLEBERYE (080 JbEEEHILH)
v Obihiro Univ. of Agr. & Vet. Med., Obihiro,
Hokkaido 080
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SEMOREEF 1 ISR Lic, EXI DS 2 DDEEER
I, BEMINEOE TEN TV, LA L, EE
BNRTEBD, BEREENKSARMLTELDETDH
AN -7 C0HE, BEREOEORE, EHoE S
ERERANBATLIENERHTHSEEL SN D,

BEMICH T 2TERBMHEICO VT, EFLUOERICTE
BREDCEWEENSE L &N, ESLOERICHIEY
REOEWEEN | @RS SN, UL, BEDITE
BbELD, EHLUIBRTEHICZELI N - 1 DITHROE
Hid, EHREOFBVEELEFOLTH >,

e BB J 2 BRSNS, ERBEEOEVE
{FiZid Ana— 1 ICHEH D bridge ® fragment 72 & D
REEDITEHREENLE L THES N,

RN RICIRN S bridge ®.fragment (2,
REKOWMOEELTT bDEEL SND, hld, 18
RIREBEED ED S —FIHMIERETVWSEEVWH I ET
BHbo E-T, EES19D)DHE L REIHE, EFLOEM
B B EVERTRES RTAEKE, BcELATOT
H0, BIREZEOFEEKIHNEE L TO L EEHENS
W ENTERTE T, 7, ARLOERICBVTHER
W& FHRORRBRNBD SNic (F2)IhickD, &
EDOEFIL, ABILUOLSYFE A v OVEEESIIHAL
WKRL, REH, NFoloORET S HEE#EEFENICER
WEATH S LIEESN S, FHEMBICEET S L5
FEA VANVFEBOEREEORGAEL S L TRILE
 OERI W THIIEBEFENHEEITOSLBENH S 5,

Fro, WEHRALLTED VERESEAEET 2700
I3, BAEMIERENEETIRTH S I LAVRE I NI,

| Bl BSTEESERASYRES v ANORIEICHIF LR L D

R =5'd 44 EZEHE ZRUE HHRNEE

E 15i| (cm) &) () (e/ %) ()
ZEL 47.2a" 12.8ab  2.62 a 1.26 3 1655.4 b
AEW 49.7 2 20.4 b 2.59 a 1152  1021.0 a
BADITE 955D 11.8.a 5.15 b 2.38 a2 1270.2 a
DIE 132.0 ¢ 16.8 ab  7.35 ¢ 18.72 b 2470.9 ¢

D) B—1A R MO IXOHEEMSL W EERLE,

%2 AALOENEREMEER U EIEO HEA ST

B NI RBFTEH
EHBBRICEE b RERRONE
[tk bttty &t
[o)::3:] 81 bridge fragment bridget+  nor- abnor-
fragment  mal nal
Diakinesis 102 102
Metaphase-1 30 2 32
Anaphase-1 . H 2 5 - 21 [ 39
Telophase-1 1 1 3 H
2 55

Anaphase-2 1 52
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Responée ‘of alfalfa cultured cells to aluminum-
stress

Ryousuke OHNISHI and Yoh HORIKAWA
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i EIC B ARSI T 2 TER, BRiES
BT TOBESNET LI ATHLEEHLNATVA,
BRI R T ZEEE LB LS /L THD,
FELLTLT 7 V7 v DEEICE, KEOLEREEH
ZRALKTNEE OBV XN F0HFE FoREILEE
RS TWB, T OB, T =v LfHEDT L
777 e ET ABREIKEVWEEDNS,

A, FILIZULXMVRIZHEEZE>TIL7 7L
77 EEEEAB L DI, [LEEEFEMEC L - TE
FEREBEBANAZBEDOT IV I LA NVATCOE
BAEFAEL, TILI UL EEEEERLESLTSE
PHISNTWE 7 L UBERERIEL .,

HHERUE®

[ i) WitRHEBI3AL4, FEA—F2OVEHR
FHEBRMIEE L OV 6 IRERTRMIIESL (N—AF
-N' —=ho-N-=}tovs7v>» (MNNG) %0,
10, 20ug/mlIE, BHEA BRE) 24R L1

[ #1) SHEMICSWTTIILI oY L0EHKE
BiET 3 ER TS 5Fe—EDTA%FeSO, - 7H,0i2,
pH%5. 8/ 4.5 NH,H,PO, ABED 1 /30 L,
WS HEME L, 73 =7 ADBIELE LTAICI
+ 6H,0% (0,0.8,1.2,1.6mM) SRERMICMA 7,
[EEEe) £ERELNIOneD A IV A% LR OBMICE
L, BFre5°CT 2 BRIEE L, &5 2380, FE
DM TR REFTL > o

[7 2 UBEBORATE] 7 3= L08, JENEEt
T2 EREE Ul L R AR ERTHRILL, BIETER
THIHE, BRNAECLD 7 L UBESRANE L,

HRERUEER

BERBET7NI =y LEETOBI3ALAE V 6 DR
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Investigation of transformation frequency in cul-
tured grasses cells by an improved particle gun
Hiroyuki OmI*, Yoh HoRrRIKAwA* and Hideo
Karurar**

#® B
4H, £ OREERREYSELINTVEY, 13
B EORERRBEALLV, RERTE -F 121
AVERREL, (ABEEEEERICARERTFEEAL,
MUV MERRN OERRPERERFE L 12,

HERUAE
(FEE & i)

ERERERDON—F4 2 VA VA2 EBL, BEFER
EE 1 T2, 26, 30kg/cfd 3 FEBE, & 2 Tl326ke/of
TRAEFEFL, 2 FILVEOERIZS aic L, B&
Mg EFhRA L ZAEFER L,

(F5ZIFDNADI—=F4 V)

GUS (B—7ra=¥y—+¥) #zF42EFT 3 pBl
221 (5 pug/10yl) E&RFOLY ) —ILVBRBEEER
al, 79XF 9 VRBHIIERy bLTEE S,
EXy PLABRBEA L RbDERL T0.3341/1.3
vl EER2Ti30.541/2 yl& L,

(GUS&H)

BWAERE U o B4 240 %0, X —gluc &
IR L, ST°CTRARMA v ¥ aX— L7tk Rt
HEMICGUSREAB/E L.

® R
GUSHirofR, —MOMIEEEERL, G

CWILBERE SARMERIESEE(080 LB
CEEINEER EMEEME oY 2/ b (061-13
b EEET ES B

* Laboratory of Forage Crop Sci., Obihiro
University of Agr. & Vet. Medicine, Obihiro,
Hokkaido 080. ‘

**JRDC Plant Ecochemicals Project, Eniwa
Research Business park, Eniwa, Hokkaido 061-
13.

B ottc, FE1LITBWT, EAOBOWISEEETFEAL)
FIRETHELRAE UER REDRICRETERN
otz (Table 1)o ER2ITBVT, F5 X3 KOBO®
VAN FEANRICEZ A RBE LR, GUSH
BARLADRFEL—T25.0%, A—F+— K752 TiR
68. 0% TH DV, SEMIENR SN (Table 1)
Table2 ICGU SEETFOREEEDR VAR LI, F
2 —0BEE, 1 TEREH26ks/cnf DR HIEE DR
EMNZEEBWVEREE, FAER2ITBOVWTHROWERN
S5EEVS T EMSERTENWkg/caf TT X I KDEIL
0.5ul/2 ul MEL TV, A—=F+—RFS52TI, th
EEMNS B, BOEEASIEEBVWEREATR L,

£ B

WR=F 4 INH VA2 EST, FEV—EF—F v+ —F
75 ZADBBEIICEETAEA LR, BAYERS
REBEICKXRENA LN, TN, BEEEPS
SZIFOME - B BRESENERELTEZS
N, IOREIRTIBELEbDNS,

— R TEEYOFEESERIIE UL, oo 2R
BTORERIELAER W, AERICBWT, =54
INVHVERBELTFEY —, A—F+— KI5 20K
BHACREFEBATES 52T LI, SREAEE
B EE EF 2 BRI L CHEAEL, SORKE
EMAEM AR LTV EW,

Table 1 Proportion of calli Showing transient expressiorof GUS
activity following bombardment with microprojectiles.

Experiment 1 Experiment 2

Ti. Ti. Og
Pressure ( kg/cm? ) 20 26 30 26 26
Number of calli 14 14 15 24 25
bombarded .
Number of calli 3 4 3 6 17
expressing the GUS gene
« % ) 21.4 26.7 20.0 25.0 68.0

Ti: Timothy, Og: Orchardgrass.
The sample was placed Scm from the stopper of gun barrel

Table 2 Number of calli showing different degree of GUS activity
in timothy and orchardgrass.

Pressure Experiment Species GUS activity

(kg/cm? )

- + o+t 4+
20 1 Ti 11 2 1 0
2 6 1 Ti 10 1 3 0
30 1 Ti 12 2 1 0
26 2 Ti 18 0 1 5
2 6 2 0g 8 0 5 12

Ti: Timothy, Og: Orchardgrass.



It EEMTIE

RUZ7WS45S5SZAOZ b3 FYZ7DNADSE
BAEM - LT RS - fHES

Polymorphism in mitochondoria DNA of
perennial ryegrass.

SHiMmAaMoOTO, Y., M. YAaMASITA and M. SAaTO

-
RbzZTN5475 23, BELEETBIFEOR
EERRCEWT, BEHRE-P B ROBRERTFXE
DB GY, EFNROMEESETFIEN/AE CHA
BENBVERETH S, £F, HTEYENFEOR
Rick-T, WEYEOHIREY /) LOFREERFENT
3 ENTEEEICIE 5 7o, AFEOENE, F4T LIS
W CIEFNRNFEEICHN R HE L, WaEs
JLTHBI IV FYT7DNAODORF L PEOSTER
EREBRE L7

HHEELUHE
HATEIEAOFHEICBVWTEN S Mook,
IRiikka), [Tasdalel £ & U Yorktown 1) T

Hb, cNLD4GEDOEL 2HEDOY = 1 v MNEEDH

BROLEENOSHEDCTABEICLDIHELALDN

A% 3TEOHIBE®R (BamH I, EcoR I # L U'Hind

M TRAFZESBLUIE, THAo—-x45)L (0.8%)

AXFHEETIEIRETHEL, ECLARTREY

AT LDFIRCHE>THF NS TYFALE— 3 K

i, To—7&EL TR, BAOEMDOI FI 2 K

TDNADSHEHEINI0FEHEOEREHE LD, &

BRI SEARLAETo— 7, coxI, coxlIBLT

nadl® 3FETH - 720 '

BREIUERE

FIREERLE 7o — 7oA THIBERR A RICSE
NEEINKRFLPBOAERITRLE, T1ibbH,
SHEHEOSIEERE To—7T0HSETERINEEIN
720 EcoR I /coxIIDEENH BT 4 FEINEL
HBIXBZRFLPHERL KL, Yorktown 1)
BEYxxry MTk->TERY, —HF& Masdale) , —
Hiz TLookl EEBHDORFLPHAR L. Hindll /
cox I DHAEHIZ2BORFLPEBMNEEIH, —FHD
RF L P## ITasdalel] B TH Y, Yorktown 1)
D—FDYrxy bHELTHY, $5>—FDRFLP
% » TLook! # & U TRiikka] o & T & Db,
Yorktown IIJ OfiFD Y =%y b bREBED
RFLP#%2R L7, BamH I “coxIl, BamH I ~
nadl® L UPHInd I /nadld SEOHESEFIE, 2D
RFLPENFEHEIA, WFhoEABIIBVWTD

b EAREEEE (060 FLIRT)D
Facutly of Agriculture, Hokkaido University,
Sapporo, 060 )

£$328(1994)

(Riikka)] WEREITH D, o 3 FEEHB SN,

(Riikkal &, SHEOKIBERE Tu—T70H&¢
D5H, IBOHSHITHOTEHENERFLPEAR
L, ftho 3 GEEBENEEDEKREI PV FY TS

S LEEDHDEEBDI S [Tasdalel &, EcoRI ./

coxII Dft, HindIl /cox I DHAHICE VT LR
TRFLP#&=%RL, Lookl X MRiikkal &5
Blanzda, Lok, Yorktown 1) &id—
Foozxy FERURFLPEBARLK, [Lookl
dEcoR I ScoxMMicB W TDIHERINERFLPEE
AL THD, Riikkal & Tasdalel &3BiX4152%,

Yorktown TJ d—HFDYVxxvy MERLU
RFLP#&%ARL,
[Yorktown TJ &, EdD# i, EcoR I cox

M+ & OHIindl /cox I D ADHESBICHE W TRE
NIZEEINHESN, —HDY iy Md MTasdalel

EELRICI PV RITH ) LER >TORD, b5
—FDY =% v b, TLook) ££<{EALIraYF
VT ) LEEDEEL ONT, [Yorktown 1) @
ookl ERILI PV RUTH ) LEEZL DV Ry
Fid, HindIl /cox I Tid lRiikkal & B CHA &
R TWed, o dEOHMRERE To—-70HE
BTk, BH-7RFLPHERLI,

Table Restriction fragment length polymorphisms in mitochondoria
DNA among the cultivars of perennial ryegrass

Restriction Look Riikka Tasdale Yorktown

Enzyme,/ Probe I1

Fragment size kbp

BamHl,/ coxIIl 9.0% 10.5 9.0 9.0 9.0
9.0 10.5 9.0 9.0 9.0
Bami1,/ nadl 2.9 2.9 1.4 2.9 2.8
2.9 2.9 1.4 2.9 2.9

EcoRI/ coxIII 9.4 5.8 9.4 2.8 9.4 9.4 5.8

9.4 5.8 9.4 2.8 9.4 9.4

HindII1,/ coxl 4.4 4.4 3.8 4.4
4.4 4.4 3.8 3.8

HindIII, nadl 5.0 5.4 5.0 5.0 5.0
5.0 5.4 5.0 5.0 5.0

Upper and lower figures are the clones derived from two
genets, respectively.
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Effects of Sowing Ratio on the Productivity and
Botanical - Composition of Smooth Bromegrass
(Bromus inermis Leyss.) —Alfalfa(Medicago
sativa L.)Mixed Pasture.—The Second Year—
Shinichi Kosaka, Saburo MuravaMaA and
Harushige Suwa-
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10: 0K Sb 83.9 73.2 63.2 73.4
w 16.1 26.8 36.8 26.6

Sb 54.8 13.4 19.7 29.3
8: 2X Al 36.6 85.0 70. 3 64.0
w 8.6 1.7 10.0 6.7
Sb 36.1 8.0 8.4 17.8
6: 4X Al 59.0 89.3 86.0 78.1
w 4.9 1.1 5.6 4.1
Sb 21.2 2.5 6.6 12.1
5: SR Al 61.5 96.2 82.0 79.9
w 11.3 1.5 1.3 8.0
Sb 28.9 7.5 7.4 14.6
4: X Al 58.3 91.0 91.1 80.1
w 12.8 1.5 1.5 5.3
Sb 5.8 1.6 2.8 3.2
2: 3K Al 82.6 96.5 86.8 88.7
w 12.1 1.9 10.4 8.1
0: 10K Al 88.9 98.6 9217 93.4
w {1 1.4 7.3 6.6
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Effect of Treading Stress on Grass Growth

(1)Ethylene production and injury to grass by
repeated treading stress.

Hideyuki OiNnuma, Akio HONGO and Kazuo

FukuNnaca
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Mulching cultivation of forage maize in the region
with cool and humid climate.

I Growth responses of forage maize to mulching
under the severe weather.

Mitsuaki TSUTSUMI*, Kazuhiko NAKASHIMA* ,
Yasuyoshi SUZUKI**

#

BRICHE VT, MENSEEITFEDOLES A LD
VF B EHF LB VT HINEOEN, BEOR EE
brog EERE L, 50, [EREE (ERHE
E: 8 AhHE TEERBRTELOHN 2CEL, AE
HTR&EKS CEMN> oo ZDRIDHRIFMIGEEDT2
%) O<LFEEOHEEEHEST B,

HRERUSE E

i e/ Fuei(B-8) BETE .7, 2468/
102 (69X20em) MEAEE (ke /102 <L FRIIHIE
ﬁﬁ&bi%f&):N=12 P205=20 Kzo=ll f&]&
fB=4,000 A/ =200 #BHEE:5H17TH IEL:
10158 < LFEMIKEEET + LLAZHEVE,

RERUEE

MR T 3em) < Fickd 8 A LAE THEY
TROCHE B L1, BITREOZORNMNITATAH
D4.1°C, BRIZTHALADT.0CTH -7 8 ALl
FTHRAIFE TR/ 3C, & K2.2°C, EHTLECE
Mot R 2EE (REOBFE) 0w Fic Xk s
BOEFHEIZTAFHASOLVWETTHD, 8AIKAS
EREASHETREENED SN -10 SEEIRE
IBAILDEFNEL, EXWESALATH 2EED
TEHRRABETH), NEETLRITHEEEETSH -
T2o ZD7:8, ST TR REBENEINSE &N
2, MBS LFHENERELLEEDLN S,
VIVFIRLBHBO LREER 2EE LD SEEOHN
j(%i)") 7':0

HEETTRBITRIBEEL LY, < ILFRIFIIAT
HY, BAXDOESTH 1o TAFXBHFICEL A
BEIIMIBENE (haOEBESEM) KB 2 EEQLE
HELD 5 B o720 < VFROMMEE, %t
BITR&D 3 BEL, BEMETRIMAFTE, <L F
RIEIHEBHBETH -0 <A FROBE RERBOTE
DRE (FAPH) R RIFEh - o BRI IZBREL
oo BT 8 ATHE TIAFEMII0% LI E EFE - TV
e, 9 BB RIEREELLD, AREDZED
BOBREBDONGE M- 12, BHIZS A LT T
FRNL 3~ 48 B o 1o, NI I3 T EEE T
Hotoo YD DEMEIZ S A TAEE T ILFRLK
0%BHEBL, NEKIZI%E -7, EEFIIHE
fTRI102TH » 7o, BRI, 3%, K38, 7

“RYE, (086-11 IZEERch#EET) **JLiREH
REBEHRBL R

*Konsen Agric., Exp. Stn.(Nakashibetuchou
Shibetugun)**Kitanemuro Agric. Ext. Stn.

BT, ThENLS, 8.1KRA v IFEL, EYEOCEE,
IR, BREOELLIZFNZFNI07, 139, 119& 7 -7,
BAEDEARIZ25, 5% T3. 644 » FEA - T LY
TEEIA1342. 7% T6. 144 » b EE - 720
BEFREREGREETH 7%, <L FRIGEEMN
KL, ZEOHEYINBINEZRENL >/, < LFOER
XL DIk E (HN, EMEORBLEMIND
THABEDOHENEEERD, SEEDLHIRTKRER
BETHEHIRHIFERDOADINITE L, {FREOEE
BEHNTHZE, v LFRIBEMEHES S CHREN
EFBLERI- 20, BEDNTIZIEELE -7,
SEBFRELRBREDOCILFHE (R-B2E -
BAEHET, 0008k /10a) 2HhEd 53L&, REEDOHN
PEIKEL, FEEEOEN, AEOH LENFEET
Hoto BH, BERABEDOCILTFHE (R—B-B—
TE, RAEWREO, 0008k /10a) Kk BERIE, ARER
SDEENSVWI L HHD, EYINEREHL2t .10
affoticdt, BERELEAXEE THRT~%T
35?7’:0

30 ©
— H2TIF
. e H 2 177
24 i
18t
7/ S
-l H5TLF
———- H 5 &7
6.
56 7 8 9A
Bl fREE G 3om) O
1 LS EEFEROLE
¥ & BITK TIFK
H3EM  (HH) | 6. 9 5.28(-12)
WHES  (AHE) | 8.23 8.20(- 3)
Rl (AB) | 8.28 8.25(-3)
HREH (kg/10a) | 3758 3836(102)
& | %35 (kg/10a) 521 560(107)
% | BEEH (kg/10a) 301 418(139)
H | BHEH (ke/10a) 822 978(119)
[ty kS (%) 21.9 25.5(+3.6)
8 E (cm) 143 145+ 2)
E Wi ¥

B () RRFKE 0%, WERIE,



I E TS

ABUBTIC &S T D BEHEMIF RO TR A &
(VI rEEEARLEYAL—CA
ES5H B LTIV FHIEOERTERER)

The diffuses method of new cultivate technique

on forage crop in Honbetsu.

(The demonstrative test of silage maize culture
use of multifilm by soft enterprise.)
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Studies of influencé of ground water level on
grass productivity of peat soil.

1. Dry matter productivity "of main grass
species.
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Improvement of quality and quantitative prod-
uctivity of grassland by legume—overseeding
Il. Establishment of Alfalfa coat seed

Mitsuru HavAsHI
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Prediction of Heading Date of 1st Crop Timothy
(Phleum pratense 1.) '
1. Prediction System with Nonparametric DVR
Methods
Toshiya SAIGUSA, Kazuhiko NAKASHIMA ,
Masao NOsHIRO, Mitsuaki TSUTSUMI
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Prediction of Heading Date of 1st Crop Timothy
(Phleumn pratense L.)

2. Adaptation of Heading Date Prediction System
with Nonparametric DVR Methods in Konsen
District.

Kazuhiko NAKASHIMA, Toshiya SAIGUSA, Masao
NOSHIRO, Mitsuaki TSUTSUMI
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Sward  height for Stable Botanical Composition
of Timothy (Phleum pratense L.) and Orchard-
grass (Dactylis glomerata L.) Dominant pas-
tures.

Toshiya Saigusa, Osamu SaAKAI, Mamiko
FuJgita, Mitsuaki TsuTsuMI, Masao NOSIIRO.
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Effects of Air Temperature and Solar Radiation
on Rate of Growth of Pasture Plant in Konsen
District.

Osamu SAKAI, Toshiya SAIGUSA,
TSU’FSUMI, Masao NOSHIRO
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Effect of Addition of Carrot on Nutritive Value
of Corn Silage Harvested at a Later Stage.
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Effects of herbicide applied at seeding time upon
pasture establishment.

Masasue TAKAGI*, Asaka INOMATA** and Masao
TAKEI***

ﬁlﬁﬁfﬁlbi T&Ebtiﬁlﬁ’&ﬁ@bwuﬁ?éﬁé &
PEETHBHN, MAT, TOROMEFSTHIT S
ENBETH B,

EHIER - BEFIFICERZZE b7 Y K4 — MiRAl
3, FHERMOBEMEICHVLATVS, UL, AE
FZ B 2HMRN TR TH>Th, BHERICRET HM
B L TENEREZIV, 2T, EiREIEERS
MELHICHA L TH, ZoBER, BERERRIC
WETBEVHS AN NETOHEREERITD, DNB
PEEIORER L+ BRERT 58T, 7 U k¥— MEHO
BHICBEB L S ENRBE T 5 7,

MR REUHE

(B 1] RERESIC L 2BERESELENALOE
BURETHELLERI ST 2/:0, EEMETEESN
WRE Ly —HIKER LIORT 4 BROBREFRBX A%
1o | XEMIZ20m & L, BFIS0E 9 Bt L.
ALBEEII3ke/10a T, BEXOBEENER I
SR EBEHE Ui,  (HBFOS9E~604E)

F1z, BRGOENSER 4 FEWTNT T, FUKY—Fb
TEENCH > CTHRHMER AT - 7o,
ﬁ%2]7U+ﬁ—bﬁﬂkié%Eﬁ%§mﬂ&E
T, WIEQHELBEOEOMETREET 200, BER
TY, HEBENCALHEHRRZHE L7z, TYREIE
B ALRUEFHBEREER L. RBRRI 1K 4
o - 2RIET, BEE N, BE 1 BailEREL

B A3 HLBORET U T

® OB
(B 1) EOERX (BEHEBE) 3, BERAZISHL0
%EBmO, MY TS Y VREIREEG L EZBRENR
B LU, REENRE, #HEOLBLTALOD
HEEGHEBLI, BEHEHARE, ALCHT 2EELE
BCELAEEOERMELE S, DNBPHFIXIZ, M
BEoME EALNEBAMET KB, /¥50—
MEFIKIZA LI LB S N, ) RH— b
BAEIXIE, MELCE S ARMNBEHEESE, 7]
X O BN E AR I A~EMNTE VY, LALA
LE#3HE %<, DNBPHEFHROBKEIEV. (£
D%, DNBP#EH, /%5 a— MEFI3EESIE)
ik, Uk — MERIC L AEMARTIZ, 128R
I HF CREREENEO S RNED Shi,
[(H5 2] TYRRXTIZ, MEDH, MEXDONER
CEEEHDTAER & &80 oM ELER X ) Bt
F, HRERBOBEICKEZRE SN -7,
UERITER L LALRBRR TR, BEHOEBNLER
ERIEICE D ALOEENBIEL, ALDOBEEBERTE
BEEEHPPDEV, LML, EUEXEDOBRE, T
YHBRX & 2 EEHOBREE .

®E =
BIREHEORIRCPHEEETORENSL, HEDE
EOME LR BE - EFEMTIR, BREZFIQLEN SR
HISBEND S, TO—FHiEE LT, T TREMARKRE
Rl& UTEEN D B 7 ) R¥ — MEEIER O IBTEM
BEMENEEEEbNS, i3, EEREED S Y —
ZUY) ETHVIREDDTH B, WEDOEBICKIZ
THREZIIOVWTIE, UBREBHOESNHDD, 5%
NSDENESMNCEhE L2 8FT 5,

123, AT RBREFERZEORS 1, FHitEE
BRERFEAREETED SN TRV E2FEINKLL,

(SFRE 5 8

x1,
W L>< HE BT
(103%‘171 ) IVh7r  MEE Th77077

®om H - 4.20 (FRHHERE) 1,260 840 40.0 500
M 7RGy ] 5 9 5. 7 HZERT A 2. 5%%l-dkg 1,577 223 12.4 470
MIINFY e 2 5.9 5. 9 FRTENE R 2. 5¥#l-dkg 1,228 72 5.5 207
D NBP 6. 8 5. 23 AEEMERCALEE © 300mE-0. 3% 1,523 127 7.7 554
R 5 a3 — b 6. 6 6.13 - IRFEQTMEEILLE 500mé-0. 5% 1,032 168 14.0 484
7Y k¥ — b 6. 6 6.13 SRR 500cc-1. 0% 1,215 135 10.0 613
£2. JURY— bBHICEBZEHIOBEEHENIEHE (GL85:1993, A m, £&EBkg/10a)

—_———F ® v - TNVT 7 VT 7 ———————
MR R CEERD SR (LABO  ARE (JA%R) B GuEs) B (0 BER)  AEE (A%

TY Ro Ca fth TY Ro Ca fth TY Ro Ca ffi AL Ec Ro fti AL Bc Ro fit AL Ec Ro fih
MALEE — 121 572 1 1775 93217 7 340 130 510 100 — 86 18 58 148 48 12 24 98 124 612 4
W B — 122578 9 2375 7 0 9 1030 50 0 20 — 82 22 66 268 2 2 8 744 1 37 1
18 — 101930 31 2705 7 2 3 1090 0 30 30 — 188 24 84 280 2 6 4 78 4 18 0

1) TY : #€0-, AL : 7MI7077, Ro: L)494%, Ca: vo¥, Ec: {3F1, ff1: tofh

¥ RIGBERERIF(098-57 HEEMRMERIATRR S L) Tenpoku Agric. Exp. Stn.,

. betsu, 098-57

Midorigaoka, Hamaton-

CRAENBERRYRIT(008-52 HEHFEMEA)Souyananbu Ag. Extension office—Utanobori, Utano-

bori, 098-52

R AEMBERRERFT(098-58 EEEEHTFHNIT05) Souyananbu Ag. Extension office—Esasi, 705

Sakae—cho, Esasi, 098-58




It R

FOEOICDIEBERICRIZTHRIEOLE
IR 18 - (BEFFIRK
Effects of fertilizers on pollen formation of
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Table 1. Number of pollen per anther, fertility (%),
pollen diameter (um) and plant biomass (g/ni)

No. of pollen

Total Fert. Ster. Fert. (%) Dia (um) Pl (g/ni)

C* 2551,9a ** 2265.3a 287.0a 88.2 96.3 1580, 2

-N 1366.7 b 1198.2 b 168.5 b 87.9 90.2 818.5

-P 2163. 9ab 1869,4a 290.3a 85.7 91.8 1083.3

-K 1754, 2ab 1591.0ab 163.2'b 87.8 96.8 1685.1

-S 2525. 3a 2209.3a 316.0a 87.2 90.8 1473.1

-F 1369.4 b 1201.8 b 167.6 b 87.4 89.1 801.8

>AVG 1955. 3 1722.8 2321 87.4 92,5 1240.3
LSD(.05) 851.8 834.0 101.9 ns ns -

[ c: control, -N: no N fertilizer, -P: no P, -K:no K, -S: no S,
-F: no fertilizer, Fert.: fertile, Ster,: sterile, Dia: diameter,
Pl: plant dry weight

%% The same letters in a column are not significantly different at the

5% level.
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