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Improvement of Grassland Management on Horse Breeding Farms,
Yoshimitu ISHIDA
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Alfalfa Cultivation in Tokachi (Shimizu-Cho)
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to lactating cows based on alfalfa silage
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REALR BEFE EPRS  FERR  REEHGRESE
[A%FCM-30551¢ HELE) IMASE(HE -IR4E) FCM/DM TON-DM(H)E CP-DM(H)E
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£IE 7.751kg (25.41kg) 2, 432kg (8.00 - 9.2kg) 3.19 !2,067(6.8)1(8 486 (1. 6)kg ¥
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TONGS. 0% (DMEE) CP13. 0%(DME)  -BUI/B.W. #{v-v° EELE  $v-y REEH

- ] ] Y R
3

éﬁﬂzﬁ—ﬁzg.ﬁ( 9.86) ke 23.1(3.00)kg§17.86~2a75 30.6kg 8.9kg § 29.4kg T.3keg
it Y 26, 3( 8.76) ke 18.5(2.41)kg§17.18-2n[54} 31.9kg 9.3kg § 30.8kg T.7Tke
FB%EA 1 25.1(11.69) ke 27.7(3.60)kg \16.42-B.B3 & 30.8kg  9.0ke ¢ 30.0kg T 5ke

Vs e s s s s s s s s s




LB EBTFE AR (1997)
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Corn DM GrassDM Conc DM

oW 34.8%  27.5%  87.3%
TDN% 72.1 69.8 84.17
CP % 8.1 13.8 20.0

FAL—v
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64 (2) 9,180(308d.)9,028.5 [3.89] 3,027 kg 1,722 kg 2,139 kg
BW625kg- 305 HAE 8, 940. 6kg 2,997. 5kg 1,705. 2kg 2,118. 2kg
EHE 29.8kg HYWE/H  28.2kg 20. 3kg 7. 9kg
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HEFFICET A RSE TN : 4. 1dkg/day X 115%— 4.76kg CP:0.58lkgx 115%= 0.67kg
WHICE T AESE TON : 0.33kg/1kg Milkx 26. 23kg/day=8. 66kg  CP : 0.074kgx 26. 23kg=1. 94kg
Total THN=13. 12kg CP=2. 61kg
HigE ko BELSE AR R e H B (B2 R R 3%BW = 19. 50kg  H)
FEy--44v-y TDN=12. 79kg, CP—2.59kg
MIEOTY A=Y TDN —=13. 10kg, CP=1.66kg
BATERTTNI 777 - H4V-y TON=12. 13kg, CP=5.13kg
BATERATN Iy W77 - 4 V=Y TON=10. 84kg, CP==3. 11kg
CHE/ =21, HEEIERERR MEOIY - V=9 TV 5T 7 - V- E2¥n =11, ]
T il A5t MToay Y-y TVI g7y v-y" Total
B EE 6. 50kg, 6. 50kg, 6. 50kg, 19. 50kg
TONEE 5. 66kg 4.37kg 4. 04kg 14. 07kg
CPE 1. 30kg 0. 55kg 1. T1kg 3. 56kg
R 7. 47kg 25. 10kg 31. 10kg 63. 67kg
HEAIIEE C OREHEE TR LTEELTHY R TH, EROBRET — /0 BEDE ZAE

T, HENERERE L TEYERET. BEAH SNTVRVO T HIR L 2 HBEERDHIRICO>VT F
T.5kgs P EODIVH AL L —U2kgs TV T 7ILT 7 EV—HAVLV=" & “TLITrITrHA V=0 (1
B L — D31keBEIT K - TMH « #8LkS 67 : 33% Df FE - BERD” KESHWATHRIEL TAHE T,
BHEBRNENEZ B &I Ed,
FiBEH 954 PR (305 HA%FCM 7, 859. dkg - {AE650kg « 2FE] KB IT BRHE
HEFT M1y v-y" Th7en738H b=y n@%ﬂtl THIGEEL S DMI/BW
FEEIE
BMIEIE (kg H) 56, 3kg 25. 6kg 23. Okg 7. Tkeg
EMEECE (DMkg  F) 20, 4kg 8. 9kg 4. 8kg 6. Tkg 67.2:32.8 3.14
fEHY L 72TDN DMkg/H  15.08 6.42 2.99 5. 67
(TE3ATINE] ) (13.35)
PEEL L 72 CP DMkg/H 3.32 0.72 1.26 1.34
(T EFHCPEL) (2.60)
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Bk U Aoy —FLEITLEEY9, 000kg DUATLAEN0.64% ] &
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s L IOHEARENSF 0 E T F . BRI
L bHRR RO 7 /s BHENGE D D
59. 6% M 562. 0%IC LR L TH D £7,
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#5EH No. 64

firl EHE H S
HMEEE (kg H) 63. 3kg 28. 2kg
B ANIBECE (Mke. H) 22 4kg 9. 8ke
fEHL L 72 TDN DMkg/H  16.40 7.08
(TETAHTINE] ) (14.45)
PBELL 7 CP DMkg/H  3.66 0. 80

(I'EF5CPH ) (2.86)

A5 [305ET4%FCM 8, 940. 6kg « (AEE625kg - 2] o b 1F HRE
HEET  MEoaygdv-y" Th7sn7v$4u-3

BRI THUZES  DMI/BW

21. 2kg T. 9kg
9. 6kg 6. 9kg 69.0:31.0 3.58
3.48 5. 84
1.417 1. 39
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5 ETANKRENI EN S, flHRD S /s Bk
BEBNINDET I ) BOSEFICOVT, SBROWE
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FliES A4 aLF¥ (XTriticosecale Wittmack) DEFZERIG
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Responses of winter triticale (X Triticosecale Wittmack) to nitrogen fertilizer

II. Effects of total nitrogen application level in basal and top dressing

at sprouting and at heading stage on dry matter production
Taiki YosHIHIRA, Yoshihisa TABARU, Toshihiko KARASAWA*
Keiji NAKATSUKA*, Joji ARIHARA**, Shinichi KOSAKA

Summary

A field experiment was conducted on Gleyic ‘An-
dosols in Hitsujigaoka, Sapporo during the 1994 —
95 season to examine the effects of nitrogen (N) on
dry matter production and physiological growth
attributes of a Polish high yielding triticale ( X
Triticosecale Wittmack) cv, Presto, Five treat-
ments including the control (N—0) and 4 levels of
nitrogen (6 [N—6], 12[N—12], 18 [N—18] and 24
[N—24] g /) were applied in a randomized block
design with three replications, In all N treatments,
4gN,/ nf was applied as the basal dose. In N—6, N
—12, N—18 and N—24 respectivly, 2—2, 4—4, 71,
and 10—10gN_/ of were applied as top dressing at
sprouting and at heading stage,

Dry matter yield was maximum in N —18, be-
cause of a high crop growth rate (CGR) and net
assimilation rate (NAR) form the milk-ripe stage
to maturity,

Dry weight of culm including leaf sheath was
highe in N—18 than in other treatments, CGR and
- NAR in N—24 were less than in N—18 due to a fas-

ter onset of senescence of lower leaves in the former,
Despite a low harvest index, grain yield in N—18
was maximum because of high dry matter produc-
tion, which in turn was associated and LAD were
positively correlated (r=0,957***), The results indi-
cate the importance of N management in triticale

to obtain LLAD without lodging,

DT aLF, BRERAE. wHNE. K
BE R, BhiEMLER

Key words : triticale, nitrogen rate, crop growth
rate (CGR),
(NAR)
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net assimilation rate
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Influence of Excess Application of Cattle’s Excreta on Leaf Water Potential

in Tall fescue (Festuca arundinacea Schreb, )

Shigeru HiIrRANO and Yoshiyuki MAEDA*

Summary

The influence of excess application of cattle’s
manure and urine on leaf water potential in tall
fescue was investigated, Excess urine application
gave a decrease in leaf water potential just after
application, It was considered that low water po-
tential was induced by high osmotic pressure of
the soil under high ion excess, On the other hand,
excess manure-application after a harvest gave an
increase in leaf water potential just after applica-
tlon, It was considered that high water potential
was induced by high soil water content caused by

mulching effect of manure application,

F—U—FBEES S B P-LT =27 K,
EOKRT v b
Key words : Excess application, Leaf water poten-

tial, Manure, Tall fescue, Urine.
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Variability and utility of horizontal pulling pressure and evaluation method

of root lodging resistance for recommended corn hybrid varieties in Hokkaido
Hisashi SATO, Yasuhiro TAKAMIYA, Yasuo MIURA

Summary

The method to evaluate corn root lodging resis-
tance that developed by Kyusyu National Agricaltural
Experiment Station was reviewed in Sapporo using
recommended corn hybrid varieties in Hokkaido,
This year, there was no root lodging, so it was
impossible to evaluate the utility of this method in
Hokkaido,

Genotype and plant density showed both signifi-
cant at 1% level, but interaction of genotype x pla-
nt density was not significant, except late maturity
hybrid varieties,

There was no relationship of horizontal pulling
pressure in differnt growing stage, it seemed to
change the rank of root lodging resistance in hy-
brid varieties,

The relatoinships of horizontal rood pulling pre-
ssure between 1995 and 1996 were significant in all
densities, but that of evaluation value of root lodg-
ing resistance was significant only in high plant
density,

It is neccesarry to keep examining reviews of this
method and new evaluation value for root lodging

resistance,

F—T7—F TR, WERE, SIEILN
Key words : Horizontal pulling pressure, Plant

density, Root lodging resistance.
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Effects of Addition of Acremonium Cellulase on Protein Degradability of Hay Crop Silage
Aniwaru Aisan*, Kazuo ATAKU, Noboru NARASAKI and Eiji No

Summary

Using alfalfa (blooming) and timothy (heading)
from first cutting forages, silages were prepared
by adding the following percenfages of cell wall
degrading enzyme (cellulase) derived from Acre-
monium : 0, 0. 005, 0.01, and 0. 02% to alfalfa ; and
0, 0.006, 0. 012 and 0. 024% to timothy. The percent-
age of soluble intake protein (SIP) of crude protein
(CP) in alfalfa was decreased when the cellulase
was added at 0.02% but increased when similar
enzyme was added to timothy, The percentage of
degraded intake protein (DIP) of CP were increased
in alfalfa and timothy when the cellulase was added,
With increasing the percentage of NH;—N of total
nitrogen, the percentages of SIP and DIP of CP in

alfalfa were increased but decreased in timothy,

F—T—F: YA L=V, ®ILS—¥, HREESE.
IR E RS
Key words : Cellulase, Degraded intake protein,

Silage, Soluble intake protein.
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RKBELTHVWLNTWVEY , LML, 4L =YD
SIP, DIPB X UUIPICRIF Y A L — VKBEOZEL

jill]

TS HREG DI DD

RIER? iIcb VT, Y1 L — VTR Acremonium
HKDFRE IS —EERMT 5 & FLERAEREOHEM
ISk > TpHMETF Ly ¥4 L — VORBABEIEES
N3 Ehinanic, SEIGFERTHRE LT L7 7L
Ty EFEY YA U—TU%EBVTAcremonium Hk
DENT—¥ LTI —E) ORIVKELS A L —
DEHE DS RME & ORRRERE N,

MHE L UEE
1. FHESLUTHIL—
MHEEB LUV A L=, BilR? THRE L bDL

FUTH b, MEEOEABEDSFEM XS dTable 11
wL7,

Table 1, Protein degradability of forages ensiled,

Moisture CP SIP DIP UIP
(%) (%DM) (%CP)

Alfalfa  79.7 16.5 47.1 81.2 18.8
Timothy  79.5 8.4 24.3 74.7 25.3

CP : crude protein, SIP : soluble intake protein,
DIP : degraded intake protein,
UIP : undegraded intake protein.

2. | AE

MEIE LY A L — Y 360°CTURERER L. V1L —
I L > T 1l mOEEES LD I Licb 0%
STk & Ui, Koy EHEBREIXHEEY « SIPEDIP
BRI AKRETHOWSONTOWAHEICHELTER L
CPh HDIPARK U7 HDEUIPE L, HaHLEi
ThREBEIC LD, B, L5 —EORNEBXUZED
RHAERICDWTHH LI,

ERRFREIAT (069 JLimEILRIH X BARHT582)
FRBEEATHER (FEHESEAKT 830052

Rakuno Gakuen University, Ebetsu, Hokkaido 069, Japan
*Xinjiang Agricultural University, Urumgqi Xinjiang, China 830052,
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Table 2, Protein degradability and analysis of variance of the silages,

gglé?tli%ie cp NI, —N SIP DIP UIP
(%) (%DM) (%N) (%CP)
Alfalfa
0 17.2 13.25¢ 80.6° 83.8 16.2
0.005 18.5 10.24°¢ 78.6°% 83.7 16.3
0.01 18.6 10.24% 79.32° 83.9 16.1
0.02 18.2 8.84¢ 78.2° 83.0 17.0
Timothy
0 8.0 25.28¢ 74.64¢ 75.8 24.2
0.006 9.4 8.14¢ 78.548% 78.6 21.4
0.012 8.7 5.54¢ 78.0480 79.0 21.0
0.024 9.7 5.44¢4 81.3%¢ 82.7 17.3
Material ( M ) ok ok . *ok ok
Cellulase ( C) *ok *%
MXxC * % * % * *

CP : crude protein, SIP : soluble intake protein, DIP : degraded intake protein, UIP : undegraded intake
protein. Means with different superscripts are significant difference within the same forage ; A B C:

P<0.01,abc:P<0.05
* P<0.05, +xP<0.01

TIVT7 VT 7 H AL —YTiR. RERICHT S
NH,— NZ|&id, 5 —EFORMEBOEIMICHENE
Tl. IS —¥0 006% 2 LA L 784, ERms
DREICEERZEZNZED S/ (P <0.05), CPicxtd 3
SIPOEIE RS —EORMEBDOEMIEVETT 3
RN S S TR HEA, EILT —E0. 2%RNT
FERBICEL T o7 (P<0.05), CPickid 5DIPH &
VUIPOEIG IR E LS —EDRMBOLS/DICEDL 53k
R A SN - T,

FEY—YA U=V Tld NH;— NEAR. BT
— BRI & - TEAMXO KL TR L. oG
BIRER Utce &, BSIIKEE & DBSE T30, 006% T
BHENRD ST, CPICKT 5SIPOEIS . BRI
Ly IS —ED0.006% &0, 012%T-INIC & - TH
BT EF L (P<0.05). &ILT—+H0. 024%7ENTIE X
St kS L7z (P<0.05), UIPOEI&IZ+EIILT —+0.0
20 B X ETHE T DA %R Lo

EOBE ORI KT TERE, w7 —EiRmBLT
ZORHEEHO S iER T, ERE IR, CP. SIP,
DIPH L OUIP (P <0.01) 2. &I —EHEM.
NH;— NBXUSIP (P<0.01) 2, £z, BEEE R

5 — RO EEAR. NH,— N, SIP (P<0.01)
BLUDIP, UIP (P<0.05) icxf L TENFNEER
RERLI

TIhVT eI T 7 EFEY—PAV—=DIBIFBNH;— N,
SIPE L UDIPOHEDEEFREFig 1 127R Lz,

NH,— N &SIPOEIGOMTIE. T 7 77 7 Tlk
NH; - N#E&DOEFITO>NTSIPH EF LzDicKk L
(R%2=0.93), FE£—TlR¥Ic, NH;— N#E&D L
FITONTSIPREF LA (R2=0.T1), NH;—N&D
[PEIGOBITIR, 7IL7 77 7Tk, NH,—-N&#E&
AL 5% E T LERET BIcoNTDIPH EH L. D%
ET Loz L (R2=0.96), FE ¥ —TlEdic,
NH,;— NEI&KILT. 5% F TLERF 21 >N TSIPIME
Tl Z0O%PPLEHR L (R?2=0.73), SIPEDIPD
BT, TA7 77 7 Tid. SIPOKI80% & T LEAT
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L1 (R2=0.98),

TINTFINT 7 EFEY—H A V=BT EHEE
BEOESMAREIC ST AR EZ TN Table 3 &
Table 4 IZ/x L1z,
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Fig 1:Relationships between SIP and ammonia nitrogen (a, b),
DIP and ammonia nitrogen (b, €), and DIP and SIP (c, f).
Table 3. Simple correlations between the variables (alfalfa silage)
Moisture Acids (% of fresh silage) Flieg’s :
H NH,—N®
(%) P Lact. Acet. Butyric Total Mark :
CP (%¥DM) 0.9947** —0.7325 0.4567 0.9343 —0.9641* 0.5817 0.9819* —0.8092
SIP (%CP) | —0.7596 0.8080 —0.5856 - —0.8510 0.9020 —0.6529 —0.7547 0.9625*
DIP (%CP) | —0.0926 0.5855 —0.6284 —0.2531 0.3266 —0.5746  —0.1257 0.6339
UIP (%CP) 0.0926 —0.5855 0.6284 0.2531  —0.3266 0.5746 0.1257 —0.6339

CP:crude protein, SIP:soluble protein, DIP:degraded intake protein, UIP:undegraded intake protein.
a) % of total nitrogen, *P<0.05, **P<0.01.

Table 4, Simple correlations between the variables (timothy silage)

Moisture Acids (% of fresh silage) Flieg’s
H NH;—N=
%) P Lact. Acet. Butyric Total Mark 8

CP (%DM )| —0.0875 —0.6671 0.2310 0.4297 —0.8340 —0.2804 0.4894 —0.8128
SIP  (%CP) 0.0449 —0.7223 0.3459 0.5645 —0.8490 0.0033 0.4722 —0.8696
DIP (%CP) 0.2127 —0.6411 0.2929 0.6913 —0.7588 0.1026 0.3449  —0.8036
UIP (%CP) | —0.2127 0.6411 —0.2929 —0.6913 0.7588 —0.1026 —0.3449 0.8036

" CP:crude protein, SIP:soluble protein, DIP:degraded intake protein, UIP:undegraded intake protein.
a) % of total nitrogen. :
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Grazing Location of Lactating Dairy Cows under Intensive Grazing,
Chizuru SAsAKI, Yukiko NisHIMICHI, Masato YAYOTA
Hiroki NAKATSUJI, Seiji KoNDO and Masahiko OKUBO

Summary

Under intensive grazing for Holstein lactating
cows, a relation between grazing location and swa
rd status (herbage mass, coverage of clover, number o
f dung pats) was investigated, Two groups of 5 and
Tcows (L. and H) were grazed twice per day in pa
ddocks of grass-clover sward, Measurement of sw
ard status and behavioral observation were carrie
d out on July and August when area per cow in bo
th groups was similar, Dividing a paddock into 2
X2t squares, sward measurement for each squar
es was carried out before each grazing, Locations
of grazed squares and behavior of cows were recor
ded every five minutes during observations, The r
esults were followed ;

1) The areas per cow (m) was about 96 and 120
on July and August, The available herbage mass
(kg DM,/ cow) on July and August was 20, 7 and
20,2in 1,, 13, 4and 10, 21in H,

2) Behavior during observation periods was al-
mostly grazing, The grazing frequency of herbage
in each squares was from 0 to 6 times, and the
squares in which was grazed more than one time
was occupied about 70%. The squares in which
was grazed only one time were the most,

3) The squares in which the herbage mass was
lower than the mean were grazed more frequently
at L, and higher at H, High frequency of grazing
herbage was observed in the squares characterized
by high coverage of clover and low number of

dung pats, on August in both of 1. and H,

F—U—F . REMLE. BB, HE. SHEEMER. W
L. < AR

Key words : Coverage of clover, Grazing location,
Herbage mass, Intensive grazing,

Lactating dairy cow, Number of dung
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Environmental factors affecting the species composition

in the lakeside vegetation of Lake Tofutsu,
Takatoshi NAKAMURA and Teruyuki KOMATSU

Summary

The study area belonging to the marsh being
hinterland behind seashore dunes in Koshimizu
Genseikaen is covered with various plant commu-
nities dominated by Carex lyngbyei, Phragmites
communis, Rosa rugosa and so on, respectively,

In order to clarify the main environmental fac-
tors affecting the species composition by using
principal component analysis (P. C. A ), the
coverage of each plant species and environmental
factors such as water level, water quality and Eh
of soil were examined at 46 sites in the marsh,

The summary of the results is shown below :

(€] Mean ground water level, oxidation-reduction
potential of soil, pH, EC, Cl-, Na*, Mg2*, Ca?*,
and K* of underground water were closely related
to component score of P, C, A,

@ As the basal environmental factors in the study
area, mean ground water level and EC were
selected by analyzing cause-result relationships
among correlated factors,

® In conclusion, two main environmental factors
affecting the species composition were considered
as follows :

« The primary factor : Mean ground water level

« The secondary facor : Effect of seawater
F—0—F k. RGO M. AT KAL

EC

Key words : EC, mean gr'ound water level, princi-

pal pomponent analysis, séawater,

species composition.
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THEh (BALETTEL) 3. HEN,S 8 cnDEXF
THEEEHEEF LAS, Bhat — 5 —THRIE L7,
KRS Y v S ROEREIEIZ 8 B 6 HICEMEL
oo dAHNIIIRKIBI ORI RE L 1 BHERTH 5725,
Z OWAEEFOEEBEDBNSTZTTED, /2.
BHBEOSVRRICB VT D EOEEEZIITVS
EEZOND, Z I TS FEHEIANOEKFEAN R L
BIKDEHBEN LR T A2EH® v 7)) v IR fT
ST ET, ZDT— 57 HFHEORER E Lz,

AT — Z T3, HEZEARICRE LIEZAY
THHEL « PBTNIC & 2 EBA DT 21T - 120

xR, BEMRICHFEET SECHE

RESHEHBESR BHEICHIRY 2 ERN

10 NPER-H0 0N YEBER MR N 4,33790° 0,1 A49I0IN

20 TN YT AT JYRTVEIVBER FATNT K JYNTVER9,3340° 4,10 A INAN
375 BEE YIRRT IV AAFININ BAD 7Y

47t 2 B TE R8IV ARYINAN THRAD 5

5 LANMBER EANYA

6 : WEE EVA N

7 Y3033 T ABER IR, 30 0 AR AN YR T )

KE

Tk  +MEh  cpH  NHS T-N  Fe* SO EC CI'  Na* Mg* Ca* K'
(cm) (mV) (mg/l) (mg/l) (mg/l) (mg/l) (£S/cm) (mg/l) (mg/l) (mg/1) (mg/1) (mg/l)

1 AER-TD N YBEE -36 265 4.88 4.28 1025 073 534 286 41 28,0 527 535 494
2 MK JRVEEER -30 237 509 527 1091 1.01 525 243 38 26.5 6.12 597 3.26
3 YA BER -2 37 5.73 886 1675 1.06 300 331 56 469 6.85 6.20 7.66
470 X R 7 44 572  6.57 1236 041 14.1 136 14 15,6 3.89 503 6.80
5: EANAEER 1 3 6.16 930 1369 0.60 90.5 700 112 128.0 1532 1893 9.16
6 : WHE 7 -176 6.64 774 980 096 102.6 3,803 1,030 734.9 71.48 54.40 46.35
7 AR AN T IEER 13 ok 522 633 669 015 11.8 112 17 139 1.38 1.04 3.05

P MEEEERE L TOKENM T THDLERTAFX. BETHDLERTSIAKR
*ESARY 39-33 T SRERICH1 S LIRERIZ R
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1. BEEORE

REET — 7 X0 R L 7o fRRER I B D R A X 53 & B
HEN S FEMIBICHEET 2 FREEZRD 72125
Bl (Fl) THbbE. NIFR—FHNTHEHE,
FHANTH—FAR) oo VEIVEE, YIS ARYT
BEE. TERSTEEE, EANVAEEE. IVERE. Y5
ARF, Y — I XTI PEETH 5,

2. RIEYMBEICHIBREER

WET— 5 X0 BEEICB ) 2 EHEERD, K
BIEER & ORGERER 2 1ITR Lo NIFR—FH
NTHEEEFHANTY—FHER ) oy eI URE
B WTEGH TR UAMEV S, RO 3 VEETOEC
DD TEW I EVFHINTH - 7o

3. ERS LRIFER L OXIE

RiAE & BRIEEEIA & OBSEM DM A1 B fodiT, R4
F— 7 EROTEERS O EITO. ERBICERI ML
FHHRATT &L WET BEREERT — 5 & OHEBAR

% 3. ERR EEREERE OHEBRE

Factorl Factor2 Factor3 Factor4 FactorS Sample size
FigihFokfr -0.815 " -0.366 ©  0.070 -0.065  0.008 46
1R Eh 0.685 "™ 0.517 " -0.061 -0.284 0.465° 29
pH -0.374" -0.460 " 0.042 -0.032 -0.398 " 46
NH,* -0.362 " -0.137 -0.288 -0.088 -0.214 46
T-N -0.046 -0.085 -0.356" -0.242 -0.202 46
Fe?* 0.219 -0.005 -0.279 0.023 -0.305° 46
NeXxs 0.250 -0.098 0.239 0.116 -0.324" 46
EC -0.095 -0.281 0.477 " 0.231 -0.600 ™ 46
Cr -0.118 -0.275  0.487 " 0.245 -0.589 ' 46
Na* -0.126  -0.291° 0.476 " 0.234 -0.593 ™ 46
Mg* -0.083 -0.300 " 0.452 " 0.225 -0.607 ™ 46
Ca* -0.036  -0.344° 0.431 " 0.193 -0.563 ™ 46
K* -0.160 -0.270 0.411 " 0.068 -0.563 46
BE5F 28.87% 14.78% 10.86% 10.28% 8.43% Total 77.22%

*: p<0.05, **:p<0.01, **: p<O.001

BAakdi (£3), RIWAVEIESRBESROEF
W AT 5 ERATH O AFtEFSRNIT. 2% TH -1,
%1 EHSREESR. 9% EHxbE L EEM FKAL
FROtEEhcE LTl TRWERBRE E L, &
2 FRAHEEICTEER, pHICHBAZ R L. %3, #H5
FRSIECEIZ U & 2 EHHH & mOAEBIRARIC
o tce B4 FRSIC BT 2FEESMHBERERZRAS SNTH

-7,
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F . BERSIC L LEEEDOREBAEIT-> 1. b DMK 2
TH . Kicfwi 4 2 OEBSITE » TRIFLTOH
ERDEINBZENPLSNETE - T,

£ %

% 3 ORI, EfobIniciEd EBRIEER E OB
EUOBXAMEMITR LI DOTH S, Ll T
TRERESENHOHEEMAIERINTELT, £O
HEIEREICRITHEEEZSNE, 2D, &5
BEBERMD SRIKINCAES H S NI REERNEET 5
Ba. wh ook LRETIRE A TS & OHBIRE

72T, R 3BV THRVABER L R
7k +8Eh, pH. EC. Cl -, Na*., Mg?*, Ca?*,
K+ BOMBREGATE~, A TEOHEERGRED 5K
F 3N TIEHE L (FE4)o Fhid, @
HIFKA. @ : EC, Na*. Mg?*, Caz, K* 573
BERE. @ D. @DED 5ic % b 1EER,
pHOERH#TH %,

4. REEREOEREBER

4 5 6 7 8

4 EC 303 .
KBV THAIONBIEER D, kT REEERM s 30303
a* - .
DREBFEEG Z LIck D TN OZMRHE L BOEAR 7 M 303033 3%
R BREERAMH T 268N D b, 9 K 3 3 3 3 3 3 3
FCHITBBIBSAMDOHS £%T;1 : p<0.05, 2:p<0.01, 3 : p<0.001,
ns : not significant, — : negative correlation .
40 40
’ v
* +
4+
* 20 ’0 ° +
A * 20 +
A AA +
D f
A A .
K: -80 -60 -40 -#7 20 O 40 60 I:\ = DD 1‘ .
] Opg 2 - - T * *
:l:’ (e} A E -40 A io EJ B 40 60
-20 % A A “AA AA
& AN,
-20
[ )
5]
-60 ‘ 40 o
Factor 1 Factor 3

2. EHSICLEREEOER
@ NTFR-FHANSYER, O FANSY—FHR/ OOTVEIVER, A VIARSHE, @ : TEXVEE, A EANUAHE,
Q: IAVEE, + VARSI -IXITBE. FH5%E: Factor] 28.87%, Factor2 14.78%, Factor3 10.86%, Factor5 8.43%

IhoOHERGRE D Lo, BARNEREMGRESE
T3 &, ODOFEM AL HEICHBIhIBRRR
ARELEET S0, HEEhC LRKENEEN%
o, X 5T, MIFRNMOE T RKFICHTEC0,DK
S[UBBE T EBE L E. KIPECEEL TV S
BEITR. BRI ODIENATEE SIS0 BRI FET
BTHAI®, XoTs M FKRALD 5 pHADFEE
bEZONB, , ‘

Kis@OBREETH 2HI FAHOECNa+ Mg+,
Caz, K*id. M/KDRBABREICLD Tho2THER
EFNICERE L. TOBRENS (E2) ThThhiEs
LLTIERYT AL b, T LAESE LTHEAICIERAL
TVWEEELNS, fE-> T\ KOENREDEETHDH
AECTOQOERH*REILION0ELTHLLEL

>N 3, #HKkOpHIZH 8 LEVW DT, ECiciREXN
HINSOHMEINERE LTpHOEEREA L. T 61T
HARI T Ic B0 THEKRES DRADS SN BIHE.
ki BIcEEN 550, 2 D HREBETCEEFIC X D ET
Sh. HEEMET2HET 5 LEbN b, DEVECT
REXINZQOERET. 5N L L TOHEKERISRT
HO. FN5I3pH. FEEhIC LRI EL S5 X
TWBEEZ 6N 5,

it Tk AL

KRS

X 3. HRBERENR
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1. 2 EHSEROVIEBIERTIREERETH 5, H
Th. INSBERBEOEARE 33 I PRI, 581
FRAY E D THRWVIEBBIRICH D . X HICR 4 AVRT
EIICBEFLTOHEDOFINICEGT 5 &M o, KT
FELEEERTH S EVZ XD KAIEFEREAT
LBERERTH S &3 Yabe? &ONEHR AT
ERWTRLTVWAED, £ DWREICLVERSN
TWBWRB - ASEAH D L 5 ICFRGEFICEWNT
b IKOBEARTREEREIN, MESHRICKE IR
BAEOIENHONEE 5T,

2 IEHEHHATES LTOEKORE

AT ISR T d BRI BT B 70 UK
SEOEHENSRBICHBIN TR EEZ 6N, L - T,
BRI U b BRRE O 23 - 7o BRENEE L. T
5 DK LA 72 15 WERE DA 53T VIR I
BN, B TEEERE TR I YRR A H
‘%R, —h, EBEERENAVYI AR - 3V —
IR BEHBOLBESMGE UTHEIFRAL TV S
LA NG (2. M), ISICRICBFEHES.
5 ERATITH U EREE KT ER# (EC\Na * (Mg
Ca?*, K" REWAEBREERLTED. INSORREE
AARE L KET AMkOFEL, BOTRIEFREER
ELTHY EFT,

SEAH KA R O MK DB AN HIH X v fe
Dy FNo 2ot Ed 5% ORBEERN o EAH
XN B SRS IR L ik, B AR L
FEOERPMNIC BT A EMEFREERL TVEEEZS
ns,
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Comparison of regrowth rate between pasture
and meadow -

Partha MuTteLLIP, Hideo ORIHASHI
Masaaki HANADA and Meiji OKxaMOTO

o] E
B A STE SRR 2 0103, MEDOEFMILAES
A TBT 2ENEETH 5, WEOEFHEICET IME
D% FINBEET bR TV S, L., BUGERETCS
WTREZICLITRA, BHOT, BERETEOEBEZITSI
B, FICAEEET TTFHA TV AREOET B 5 BT
FABBEHTICHEET 52 LRELVLWEEL LN S,
22Ty ARBR TR R ONBSGETICE T 2 EOAE
DB WEE ST A RHIC, BELOFEAREE S L UTER
D757 M UEBEHERL o

MBS UHE

SREAHARIIZ19964E6 A THM S 9 B20H £ TD106HRM & L
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MR OES. (11, 15en) ICH~EN -2 fcd EEZ S,

KREIABLIZSEE T 5 7 MY VAR B, MEXZ
NENOGTII112. T2ng/ g DM, MFTI3112, 97ng,” g DM
THoto OG. MFEHFE b EHT7 57 M U ERITHRIK
XANRX & b &SWERIZR LI LML, OGD 3 {AEMF
D4, ST BRI BV EHEE R L,

BEHEEE TS5 7 MY UERBOBRIR. OGTIR. BIX D
3. SHIENHXD 4, 5T, BESENSHEETF Y
Foy UEBMET T AERNR NI, — 5. OGD 28T
. BRXEAEXE S, BEEENSEEETT T MYV
SENEINT AERNE SN (®1). MFTIE. XD
1. 3. 4. SHIEXEXD 1. 3. 4. SHECRREASEEN
BB ETS 7 M VEBRNEINT BERNR SN —T,
MFOXIEUXD 2 $i Tl BEEENEBREET7T7 MY
SEMENTAERNR SN (K2),

ARBRICH W T, FAEEIZOGEMFRES & b & X1
BXOBICIZHELZEVWINR SN o, BEEEET S
N UESBOBIRIE. BHICk - TEEND D —FE TR L -
foo BASEEICR 757 MY UEBEOMUT, 1R, RED
EREGEBEOERGEEERIITEELOND, 58IF. £
NOoERETS 7 M UEEREESDYE T, BEEEOEELR
B MEND B EEZ LN,

(0G) FHhBLUA KD 7 =2 F1 BHRSIONBRRCHIZEEEEE TSV P UESEORE (a/d. g/ gDM)
7 (MF) FHREEE L, & ] 21 3 4m 5 1 ¥
TEiEFhFRLIK (4.25 57 52 54 5 5 5

E?&am xuﬂsuzc;t%e(ia;;id miwr {37 waaw {37 meax {47 mesg 137 wmewg 737 | 132

FHgemh s L e oticzhe 0G:

N1 (0.282) BT HiKk BHX  1.51 142 1.75 99  2.07 62 1.86 145 1.50 112 | 1.73 112

IXLiFh)l/ZF/f ‘/El&ﬁ’ﬁiﬁq‘*’&ﬁ XEX  1.51 75 1.96 73 2.05 75 1.75 68 1.23 68 1.71 72

Bolic s ETOMKL. migE MY

Bk 1 B A EEAE20H & L X 1.60 175 1.40 104 1.30 94 1.20 8 0.90 102 | 1.29 112

XUHYIZH;&W[Z@/\WE{K@@E’ XJEX  1.03 94 1.34 93 1.57 70 1.00 110 0.72 117 1.16 97
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REHEE L P EAEE ; A i B
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1 BT A WO . XUBRIX Z -
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Secn D, 10cn D FLHEHE b 0 ~os — 0.00

BOEWSHENS D, BERE 1 2 3 4

DBWIINEE OB (6, 25cm) E2. MFICKIFE 750 MrrEaREEBEEE

HINBEAY FHIYHEE (080 Jb#EERIAT)
Laboratory of Grassland Science, Obihiro
Univ, Agric. &Vet, Medicine, Obihiro Hokkaido 080
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A B OEOHEBEORKEME LT
ERLEVAEICRITTHE

TriEFK - HEET - TEHIER - RIARR

The effect of resting periods on Carbohydrate
and Nitrogen fraction in pasture,
Hideo OrizAasHI, Junko SANO
Masaaki HANADA Meiji OKAMOTO

% H

o L BZREEER. BHEORBMIAZ EELTH
Bo LinL. BUBCEONREMG. BHOSEHOH I TR
STk > THEEIN G, FFE. AR OFMEE L TREBE
AW TORKIM S L VERILEMD HREZZRE L 7-Cornell
Net Carbohydrate and Protein System (CNCPS#E:) 7R
ENTVWB, €I T AREBR TR REEEE 2 BefEsEL.
W A B DB OISR E DRIt ds & (BRI LEAMSEIC K
BT RAEA R LT,

e K UHE
BIRBEREAN B BB OGEAKBSMIC. SRy A V&
HEERAF108E (GRERBRIAISEIGAE206ke) EHAK Lo, HER
HIRZ19954E 5 A22AM 510A23H £ TD153HMTH - 7o
1 X OmEEIZ1I0a & L. HAAE 1 B TiREBIR L 12, 2R
XSRS A HIC X 0 JEIAREX(SX) &R (LX)
E L. BEBXAMKATIC, 1 RBEL, EEEREIGEHE
Utze HUREDRAtIB L OEHZLAYIZ. CNCPSE:%E A
WTHHH Lize 5 H23EOS THAHET2ESE. TH5 8D
SOH4AFTTEESE. IHSAMNDI0H28AFTERELL
7zo SO ELKIZ. FF6H. EE8 0. %EITHELL
fio LTI, HE13H. BEE21H, KESBHME Uiz, R
XA EENE. SKTl4E, LRTTETH 7, SR
TEICEIIBARFEOREOEEMIZ. SXT4L2t /10a.
LXT21t/10aTh 7o

BESLUEE

BT 2RESLiE. SK. LRENThERTI6. 4. 23.7
my BZTI0. 8. 23, Ocm FZET25. 60 26.3emTTH o720 1R
ML, BFE. BRSOV TLXICHENS XOFMEWEE
KUl Thid. SKOWREBEN. FE6H. BEFRIFE
B, HEOFEANMIFIN/ /D EELOND, 1 2F
LA, SKED LROANEWVERNR SN 1 R
HEISIR. SKTRS 2~11. 9% DFIFHTH H. LXTII8. 3~
10. 9% DHEPHTH - 720 R BHIC & 2E VDT A FEIG I K
CETRERIERETR N, UV —EEE. SKEDLXD
HIMENMEER L, Thid. LR SKick~. BF. B
KB 2MMEENZ (. A ABEOBANMIFIX N, 1 xF

BIREERY: EHSEEERE (080 HIATHAEHET)
Lab, of Grassland Utilization

Obihiro Univ, of Agr, &Vet, Med,

Obihiro Hokkaido 080

HEBIMOEENFD L. Uy —DEMLIEEL SNt

% LICBRAKIMDESEOHBE LR LTz CAGELCB
188EF. KEBRICL3EBVERO -7, EEE
ZF, MEB L EBHOETICEVEENT 2HEN RSN, 118
DOIFEE . KEBCBOWTRILEEYDITEEE DI E]
APEZD. FHRENSELIEMT 2, ZOH. FEERTC
AEBLRICHIEMERZEZRLEEZ SN, CB2EAEIE.
HBMBEEABLUTLELD SKOBFWMELHB L, BEOSKX
T, 15.6% EFBEWVEER LIz, CB2 EHRSIE LT —X
THo. EXo@EIEVELO—X%3E { SUMEES R
WINd 7. BEXOKWSXTCB2 SEMEWEERL 2
EEZ 5N, CCERIE. ZH. KB ICXOBARER
Bond. 13.4~15. 2% DEETH - 120

F/. CB2&EId. EXEOMICHEBRGRR S, B
BB EHMEDCB 2 SEEIIHMNT S Z EdVRENT, L
M U. CA, CB1 && & EXHAEE & ORIC TR 2B
BRONGEM - T,

£ 2 IR ECERLEYSBOMB EZR L. PASESD
LUPB1EEIEB. HR, MtBfic kv BARZRRSMA
Motz, PB2 &EIT. FH. BEFICHA BREBEILLBVTEL .
PB3&EII. BE, MBiclh~, EFEBLTEVWVERENE
b, PCEREIE. . RIBHICLOHELEZRZR SN
Whotoe Tl ERILEMSEESREELP, EEMERES
EDORMNIC HEAERRERN R O » o TD70. HREKEEK
. B3, HEEIAOEML . ERLAYNEICS A BB
INEWEEZ bR

UEDZ EDS. AHBRO & 5 ICBEE =S ) E A 26cn L)
TICHER: L7 BT, R BEOE VM. BEE D BRI LY
BLUEREYNEICS A BHBIINEWEEZL SN

R 1. BHEORKLHSE

= 2= &S HEE
SX LR SK LK SK LK u#E ZH
%DM :

CHO 56.4 59.5 50.7 60.7 60.1 64.3 = NS
CA 152 158 186 188 20.1 17.7 NS *
CB1 07 03 07 06 0.7 09 NS
CB2 26.4 30.0 15.6 26.1 256 31.0 NS NS
CC 141 134 15.8 152 13.7 147 NS NS
*x: P<0.01. *<0.05. NS: HFEZQL (P >0.05)

£2. HHEOERLEYSE

H#E g% KE HEE
SX LK SR LK SK LK OB &
%DM

CP 19.6 19.7 21.4 19.8 20.8 188 NS NS
PA 16 12 18 20 1.6 22 NS NS
PB1 33 37 41 27 35 27 NS NS
PB2 88 89 96 7.7 10.5 11.3 NS *
PB3 59 59 59 74 52 26 NS *«
PC 19 20 20 19 25 1.8 NS NS

*x: P<0.01, *<0.05, NS: HEZ=MIL (P >0.05)
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Estimation of fecal output for nomadic sheep using
chromic capsules,

Aritsune UEHARA*, Tsukasa MAKINO*
Masayuki OoTant*, Masaaki HANADA*
Meiji OkamoTO*, Kenzaburo DEGUCHI**
Takeshi BaANDO***, Uinahan BAYAN***
Iminjan SEDIC****, Aidin DASHITAN***
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Seeding Rate of White Clover with Mix-seeding of
Late Variety of Timothy (Phleum pratense L, )
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Distribution of Anthemis cotula L, and an instance
of the meadow damaged by this species in Hokkaido
Yasuo Ocawa, Shigeki TEJIMA
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Fertility and Morphology of F, and Backcross -
Progeny in Interspeacific Hybrid of Zigzag Clover
(Trifotum medium L.) XRed Clover (T, pratence L.)
Sachiko IsoDE*, Akira SAWAI*=,
Hidekazu YamacucHI* Mitsuru Gau*
and Kazuhiro UcHIYAMA*
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Production of Breeding Materials for Longevity
Improvement of Red Clover
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Production of Breeding Materials for Longevity

Improvement of Red Clover

. Charactaristics of Interspesific Hybrids
with Zigzag Clover and Their Backcrossed
Generations
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Characteristics of Growth on Alfalfa
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Survival and regeneration ratio in freezingtreated
calli of perennial ryegrass
Takashi HiGurasHI, Yosiya SHIMAMOTO
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Detection of low temperature inducing genes using
differential display in perennial ryegrass
(Lolium perenne L.,)

Yoko ToMINAGA. Akira KANAZAWA,
Yoshiya SHIMAMOTO
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Difference in the response of grass species to the
split application of nitrogen fertilizer
at autumn and early spring

Teruo MATSUNAKA and Yoshimitsu KAWATA
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Fundamental studies on weed control in sown
grassland, 4, ‘Effect of temperature condition on
germination of several weeds '
Norimitsu MATSUMOTO, Saburo MURAYAMA,
Sin-ichi Kosaka
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Fig.1.Changes in the cumulative percentages of seed germination of weeds
under the different temperature conditions.
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On Site and Extent of Nitrogen Digestion
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Relationship between Nutritive Value and
Aflatoxin Content of Corn Silage at Different
Stages of Aerobic Deterioration,
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Total tract fill and reticulo-rumen retention
time of steam pressed wheat straw in wether
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