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Effect of summer and winter woodland grazing of
Hokkaido native horses on growing of Sasa nipponica
Masahito KAWAI Hiroyuki INABA *, Seiji KONDO *,
Hiroshi HATA * and Masahiko OKUBO *

Summary

The effect of summer and winter grazing of
Hokkaido native horses was studied to compare the
changes of dry matter (DM) weight, culm density,
plant length and foliage size of Sasa nipponica. Three
mares were grazed on paddock-SG (75a) for 6 days in
every August, from 1994 to 1996, and a survey of
vegetation on Sasa nipponica were carried out just
prior to grazing in each year and in August, 1997. Five
fillies were grazed on paddock-WG (lha) for 10 days
in January, 1997, followed by a survey of vegetation
in November, 1997, on the paddock-WG and neighbor-
ing forest not previously utilized for grazing (CL).
DM weight of current foliage on paddock-SG does not
changed until 1996 and decreased to 256% in 1997.
Current culm density on paddock-SG increased to
180% in 1995, maintained the density in 1996, and
decreased to below 30% in 1997. Plant length on
paddock-SG decreased to 60% in 1995 and gradually
decreased afterwards. Foliage size on paddock-SG
became smaller year by year. On paddock-WG, DM
weight of current foliage and plant length were simi-
lar to CL, while culm density was smaller than CL,

and foliage size was larger than CL.

$—0— KL, IUERTIER, 3 Y3y, 4

Ei)is€ie
Key words : Vegetational change, Hokkaido native

horses, Sasa nipponica, Woodland graz-

ing
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Table 1. Change of .dry matter weight of Sasa
nipponica foliage grazed in summer.

Current Wintering Total

g/n?
‘94 20.3%2.022) 22,3+6.5% 42.6%4.5°
‘95  24.6+6.02  0.0%0.0P 24.6%6.0P
‘96  18.3+2.62  0.0%0.0P 18.3%2.6P
‘97 5.3%1.2P  0.0+0.0P 5.3+1.2°

1)All values were shown as means=S.D.

2)Mean values within columns with different
superscript were significantly different
(P<0.05). .

Table 2. Change of culm density of Sasa nipponica
grazed in summer. "

Current. VWintering Total

no. of culms/m2

94 38+ 1P2) 38+193 76182
‘95 69+182 2+ 1° 71+192
‘96 624112 5% 20 68+ 92

‘97 11+ 7€ 3+ 2b¢ 144 9P

1)All values were shown as means=*S.D.

2)Mean values within columns with
different superscript were
significantly different (P<0.05).
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Table 3. Change of plant length of Sasa nipponica
grazed in summer. "

Wintering
cm
‘94  71.5+6.222) 70,7+ 8.72

Current

‘95  42.3+6.7P  47.5+11.1P
‘96 39.3+5.5P¢  21.2+11.1°¢
‘97 34.2+4.2¢  20.8% 9.4¢

1>All values were shown as means=*S.D.

2)Mean values within columns with
different superscript were
significantly different (P<0.05).

Table 4. Change of foliage size of current Sasa
nipponica grazed in summer. »

length width
ch
‘94 18.5+1.722)  4.440.62
‘95 16.4+0.6P 3,540, 4P
‘96 13.5+1.5¢ 2.8+0,4¢
‘97  10.3%3.2d 2.0+0. 74

1)All values were shown as means=S. D.

2)Mean values within columns with
dlfferent superscrlpt were
significantly different (P<0.05).

Table 5. Dry matter weight of Sasa nipponica foliage
grazed in winter. "

Current VWintering Total

) g/m2
Grazing 31.8%10.5 5.8+4.702) 37.6+10.7
Control 28.4% 2.2 15.9+2.72 44,3+ 3.7

1)All values were shown as means=S.D.

2)Mean values within columns with different
superscript were significantly different ‘
(P<0.05).
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Table 6. Culm density of Sasa nipponica grazed in
winter., "

Current VWintering Total

no. of culms/m2
Grazing 58+17P2) 20+16P 78+21b
Control 88+182 67+182 155+362

1)All values were shown as means=S.D.

Z)Mean values within columns with
diffgrent superscript were
significantly different (P<0.05).

Table 7. Plant length of Sasa nipponica grazed in
winter. *

Current. Wintering

cm
62.1%+ 8.2  50.1%+8.4
59.8+11.4  52.3+9.3

a) A1l values were shown as meanzS. D,

Grazing
Control

Table 8. Foliage size of current Sasa nipponica
grazed in winter. "

Length Width
cm

Grazing 18.0+1.722)  4.1+0,42

Control  16.3+1.4P 3.640. 6P

1)All values were shown as means=XxS.D.

Z)Mean values within columhs with
~different superscript were
significantly different (P<0.05).
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FE > — (Phleum pratense L.) QEURICE KITT
HBERSLXUSRERDFTE

Bt sAE e L BB - EEH R

Influence of Growth Stage and Environmental Factors on
Lodging Degree of Timothy (Phleum pratense L.).
Hiroki FujJil, Masaaki YAMAKAWA and Yoshiaki SAWADA

Summary

The relationship between lodging degree and growth
stage of timothy was investigated. Two cultivars of
timothy, early cv. ‘Nosappu’ and late cv. ‘Hokushuu’,
were used with or without white clover (Trifolium
repens L.) and red clover (Trifolium pratense L.).
Both cultivars began to lodge in early June, when the
growth stage corresponded to beginning of rapid
internode elongation and increasing in the number of
tillers. As the number of reproductive tillers of both
cultivars arrived at the ceiling level, 2,300 to 2,400
tillers/ nf, lodging degree became lower temporalily,
however it became higher again toward the heading
stage, which corresponded to the middle to the end of
June in Nosappu, and the end of June to the early July
in Hokushuu.

It was also indicated that lodging degree depended
upon the type of mixed cultivars of legume, precipita-

tion and wind.

F—o—F:XHE EZH BKE. FEY - #R A
.

Key Words : Lodging, Number of tillers, Precipita-
tion, Timothy, Wind velocity, Weight of
tiller.
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Response of Alfalfa Cultivars to Frequent Cutting on
- Forage Yield and Plant Persistence

Kei IWABUCHI, Hiroshi OHTSUKA and Yoh HORIKAWA *

Synopsis

One grazing-type cultivar, Alfagraze, and two
hay-type cultivars, Maya and 5444, were measured for
the influence of frequent cutting on forage yields and
plant persistence. The cutting treatment vwas carried
out 6 times per year, when plant heights reached about
30 cm.

The results demonstrated that Alfagraze was
superior to the other two hay-type cultivars in forage
yields and plant persistence under frequent cutting.
However, its forage yield was about 1/3 of that under
the usual 3 cuttings per year. The higher plant
persistence of Alfagraze was related to the higher TNC
reserves of roots and higher stubble weights on crowns

after defoliation.

Key words : Frequent cutting, Grazing-type cultivar,
Medicago sativa L., Stubble weight,

Persistence.

Introduction

Alfalfa (Medicago sativa 1.) is a high quality
forage for livestock ™ 2, and thus it has attracted
interest of dairy farmers in Hokkaido. Nevertheless,
today the acreage under alfalfa cultivation in this
area is only 2 % of the total of improved grasslands.
The limiting factors for the cultivation are mainly
difficulties in establishing seedlings and persisting
éwards, due to the humid weather conditions during
the growing season, severe cold in winter, acidic soil
and scarcity of indigenous root nodule bacteria
(Rhizobium meliloti) * ' . However, owing to the
development and introduction of adaptive cultivars
and improvements in cultivation management
for plant growth, present circumstances for the

cultivation of alfalfa are favorable® . Additionally,

due to a rise in the price of concentrates and a fall
in the price of milk, self-sufficient in high quality
forages has become very important for farmers’
business.

Today, in Hokkaido, alfalfa 1s used for hay and
silage with three cuttings per year, using hay-type
cultivars. The optimum period for the 1st cutting, at
the 1/10 bloom stage, is often delayed by heavy rain.
Accordingly, forages with leaf loss and relatively low
nutrients have to be harvested late in the optimum
period & ® . This problem is attributed to few
variations in the flowering time among hay-type
cultivars. If alfalfa cultivars tolerant to frequent

Cutting 4, 5, 12, 20

and grazing by dairy and beef
cattle * * ™®  are proven to suit in this area, the
opportunity for alfalfa cultivation will increase
largely.

This study was carried out to measure the influence
of frequent cutting on forage yields and plant
persistence of the grazing- and hay-type alfalfa

cultivars.

Materials and Methods

One grazing-type cultivar, Alfagraze »

which was
developed by the Georgia Agricultural Experimental
Station, USA, and two hay-type cultivars, Maya and
5444 which were recommended for cultivation in
Hokkaido, were used in this study. These seeds
were inoculated with root nodule bacteria by the
vacuum processing method ©, and sown at a rate of
1.5kg/10 a using the drill method in May, 1992, in a
experimental field in Obihiro, Hokkaido. Magnesium
ammonium phosphate (60 kg/10 a) was applied to the
experimental field, and the soil acidity was adjusted
to pH6.5. Fertilizers (4 kg N, 10 kg P:Os, 6 kg KO
and 2 ke MgO /10a) were applied prior to sowing.

Feed & Seed Section, HOKUREN Federation of Agricultural Cooperatives, Sapporo, Hokkaido, 060-8789, Japan
* Laboratory of Crop Science, Obihiro University of Agr. & Vet. Medicine, Obihiro, Hokkaido, 080-8555, Japan
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The plot design was a randomized block with three
replications. Each plot was consisted of 8 rows, 3 m in
length, spaced 0.3 m apart.

Three cuttings per year were employed from 1992
to 1995, using the usual cutting schedule for hay
production in this area. In 1996, six cuttings per year
were conducted ; on 31 May (Ist), 21 June (2nd), 19
July (8rd), 6 Aug. (4th), 2 Sept. (5th) and 9 Oct.
(6th), when the plants reached about 30 ¢m in height.
At each cutting, all plants in each plot were clipped to
a 5 cm stubble height. The dry matter yields at every
cutting, plant numbers (/ mf) at the Ist and 6th
cuttings, root weights (/plant) and total nonstructual
carbohydrate (TNC) concentrations at the 1st, 3rd,
5th and 6th cuttings, regrowth bud numbers (/plant)
at the 1st, 3rd and 5th cuttings, and stubble weights
(/10 plants) at the 6th cuttings were measured.

The roots were dug up to a depth of 15 cm below
ground level, and dried at 70 °C for 48h. They were
used to measure root weight, and then separated into
tap roots and crowns. The tap roots were ground and
used for TNC determination by the Somogyi method.
The regrowth bud numbers were counted for all buds
with a length over 0.5 ecm on the crown after cutting.
The stubble weight was measured by clipping residual
leaves and stems on the crown after cutting at 5 cm

above ground level.

Results
1. Dry matter yield

With regard to the total dry matter yields for
4 years under the usual 3 cuttings per year from 1992
to 1995, Alfagraze was 2% less than Maya (not
significant) and 8 % less than 5444 (significant at 5 %
level) (Table 1). However, when cutting frequently in
1996, Alfagraze tended to produce a higher yield than
the other two hay-type cultivars at every cutting.
Alfagraze produced significantly higher yields than
the other two cultivars after the 4th cutting. The total
yield of Alfagraze under frequent cutting was, at
least, 20 % significantly higher than the others (Table
2).

2. TNC concentration and regrowth bud number

The TNC concentrations in the tap roots of all three
cultivars decreased gradually with the increase in
cutting, but they increased at the 6th cutting in the
late fall. The TNC concentration at the 5th cutting for
Alfagraze (28.0 %) was significantly higher than
those of Maya (21.4 %) and 5444 (23.5 %); while there
was no significant difference among cultivars at the
1st, 3rd and 6th cuttings (Fig. 1).

With regard to the regrowth bud numbers,
Alfagraze at the 1lst cutting was smaller than the
other two hay-type cultivars. They decreased in all
cultivars with the increase in cutting. At the 5th

cutting, the regrowth bud number of Alfagraze was

Table 1. Yearly dry matter yields of three alfalfa cultivars from 1992 to 1995, under the 3 times of harvest per

year.
Cultivar 1992 1993 1994 1995 Total (%)
kg/10 a
Alfagraze 425 ¢ 1,082°® 1,306 ® 1,140 ® 3,953 ° (92)
Maya 492 ® 1,123 #» 1,288 ® 1,156 ® 4,059 (9)
5444 521 1,260 ® 1,384 ® 1,146 * 4,311° (100)

a b ¢
P

Figures within a column followed by the same letters are not significantly different (p<C0.05).

Table 2. Dry matter yields of three alfalfa cultivars, under the 6 times of harvest per year, in 1996.

Cultivar 1st 2nd 3rd 5th 6th Total (%)
kg/10 a

Alfagraze 157.0 ® 121.2® 51.9°® 27.7% 419°* 21.1* 420.8* (128)

Maya 151.7° 121.3 2 34.6°* 17.9° 18.3° 10.9°® 354.7° (108)

5444 139.0 ® 121.4°® 27.6° 16.3° 15.4° 9.5° 329.2° (100)

a b ¢

o, are the same as in Table 1.
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EJ Alfagraze B Maya [0 5444
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1st 3rd . S5th oth

Fig. 1. Total nonstructual carbohydrate (TNC) concentrations in tap roots of alfalfa cultivars at the 1st, 3rd,
5th and 6th cuttings, under frequent cutting in 1996.

® ® ) Values with different superscripts are significantly different (P<C0.05).
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Fig. 2. Regrowth bud numbers of alfalfa cultivars at the 1st, 3rd and bth cuttings, in 1996.

the largest among the three cultivars. The ratios of ' 3. Plant number, root weight and stubble weight

bud numbers at the 5th cutting to those of the Ist The plant numbers at the Ist cutting were not
cutting were 95 % for Alfagraze, 47 % for Maya and different among the three cultivars. All of them
529% for 5444 (Fig. 2). decreased at the 6th cutting, and plant numbers of

Alfagraze were over 3 times those of the other two
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Fig. 3.. Changes in plant numbers of alfalfa cultivars from the 1st to 6th cuttings, under frequent cutting.

Table 3. Root and stubble weights of alfalfa
cultivars at 6th harvest, in 1996.

Root weight Stubble weight

Cultivar (& /plant) ( g/10 plants)

Alfagraze : 3.3¢ 5.5%
Maya 34°* 28°
5444 - 25° 25°

®,® arethe sameto Table 1.

cultivars. Accordingly, the ratio of plant number for
Alfagraze at the 6th cutting to the 1st cutting was
71.3 96, while those of Maya and 5444 were 25.6 % and
23.8% (Fig. 3).

The root weights at the 6th cutting were
significantly higher for both Alfagraze and Maya
compared to 5444 (Table 3). With regard to the
séubble weight at the 6th cutting, Alfagraze was 2
times higher than those of the other two hay-type
cultivars, 5.5 g for Alfagraze, 2.8 g for Maya and
2.5g (/10 plants) for 5444 (Table 3).

Discussion
This research was conducted under frequent cuttings

in order to simulate grazing tolerance * *. The results

demonstrate that Alfagraze, a grazing-type cultivar,
was superior to hay-type cultivars in forage
production and plant persistence for 6 cuttings per
year (Table 2, Fig. 3). However, as indicated by the
other studies * * * ® | the yearly total forage yields of
both grazing- and hay-type cultivars under frequent
cutting was about 1/3 those under the usual 3 cuttings
per year for hay production (Table 1, 2).

It is considered that higher plant persistence of
Alfagraze under frequent cutting is rélated to higher
TNC reserves of the roots and higher residual stubble
weights on the crowns after cutting (Fig. 1, 3 and
Table 3). Much of the research indicates that the lack
of persistence for alfalfa was attributed to depletion
of TNC from the roots *~* %  On the other hand,
GABLRIELSEN et al. > observed that alfalfa and cicer
milkvetch (Astragalus cicer L.), plants with more
residual leaf after harvesting, can regrow utilizing
current photosynthate rather than depending upon the
TNC reserves of their roots. Moreover, HODGKINSON
et al. ® investigated the net carbon dioxide exchange
rate of alfalfa stubble leaves, using a CO:
conductimetric analyzer, and postulated that stubble
leaves are a partial or complete substitute supply of
carbohydrates for the stubble shoots. BRUMMER and
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BouToN * compared grazing- and hay-type cultivars
under frequent cutting focussing -on morphological
and physiological traits, and found that grazing-type
cultivars had superior persistence. They also pointed
out that the stubble leaves after defoliation were
probably important in the maintenance of TNC. .

Presently, alfalfa cultivars used in Hokkaido are
only hay-type with few variations in the flowering
time. Accordingly,. the optimum cutting time 1is
centered around a very short period, and causes
problems in cultivation management because of the
concentration of works during the harvest period.
There 1s also the possibility of poor forage quality due
to rainy weather at the optimium harvest time. WoLF
and BLASER® , and ALLEN et al. V have proposed a
flexible management system of alfalfa swards using
grazing-type or tolerant cultivars for frequent
harvesting, in order to provide high quality forage in
early spring or emergency feed when other pasture
land is in short supply. Introduction of grazing-type
cultivars into Hokkaido will be useful in terms of (1)
the proper utilization for grazing, (2) a flexible supply
for feed shortages, (3) a diversification of cutting
period and harvesting works.

Previously, alfalfa cultivars with tolerance to
frequent cutting or grazing had relatively low yielding
ability * * ®  However, Alfagraze is a dual purpose
cultivar for hay production and grazing by livestock,
with both high yielding ability and tolerance to
intensive utilizations ¥ . Nevertheless, we observed in
this research that Alfagraze is a little susceptible to
one foliar disease, Lept-leaf spot caused by
Leptosphaerulina briosiana, which 1is specific to
regions with the cool and humid weather in the

summer ® .

Further research on selecting other
grazing-type cultivarswith resistance to the foliar

disease will be necessory.
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Effect of sward surface height on tiller density and sheath length of grass,
and herbage regrowth under intensive grazing of dairy cows.
Yukiko NISHIMICHI, Masato YAYOTA, Chizuru SASAKI, Tamako TANIGAWA,
Thant ZIN, Hiroki NAKATSUJI, Seiji KONDO, and Masahiko OKUBO

Summary

Under intensive grazing of lactating dairy cows, the
effect of grass height (GH) on tiller density (TD) and
sheath length (SL), and the relationship to herbage
regrowth rate (GR) were examined on two difference
of grass-height pastures (LP:20cm, HP:30cm)
through a grazing season. Experimental pastures
were two of 0.94 ha, and each was strip-grazed by 7
lactating cows for 5 hour everyday through a grazing
season.

In LP, GH on pre-grazing was approximately 20cm
through the grazing season. In HP, GH was more than
40cm in June, then declined. Through the season, mean
GH in HP was 30cm. Mean GR during the grazing
season in LP and HP were 50.4 and 42.8kg DM/ha/day.
In LP, GR changed little from May to September. In
HP, GR was high in the spring and low after the
summer. Mean TD during the grazing season in LP
and HP were 5,087 and 4,989/ nf. In both pastures, TD
declined similarly from May to August. After August,
TD in LP was increasing, while TD in HP was
declining. In LP, SL was keeping almost 4cm through
the grazing season. In HP, SL was 10cm in June, then

being higher than in LP.

F—0— F A4 BB, RERLER, S0

B, Bk

Key words : Lactating dairy cows, Intensive grazing,
Herbage regrowth, Tiller density, Sheath
length
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Salt Tolerance in Seedlings Derived from Seeds of Reed Canarygrass
(Phalaris arundinacea L.) Grown on Soil Perfused with Cattle Feces
and Urine or in Seaside Areas
Yoshiyuki MAEDA, Shigeru HIRANO and Hiroshi TAKENAGA

Summary

The differences in salt tolerance among reed

canarygrass (Phalaris ‘arundinacea L., RCG) derived
from seeds of RCG grown in pasture areas perfused
with feces and urine (P-RCG), in seaside areas (S-
RCG) and on ‘control. (C-RCG) were discussed in
regard to the relative growth rate, cation content and
water potential. After the seedlings were cultured in
standard solution (Kimura's B solution) to 30cm of
plant ‘length, NaCl was applied to the solution to
adjust its concentration to 0, 50 and 100mM. Ten days
after NaCl application, . the plants were harvested to
measure the weights, cation-contents and water and
osmotic potential. The relative value of dry weight
increase in plant tops during NaCl treatment to that
during standard solution culture was used as an
indicator of salt tolerance..

1. When the growth. rates of C-,"P- and S-RCG in
standard solution were expressed:as 100, the rates
were markedly decreased with'increasing NaCl concen-
trations and ranged from 61 to 68 at 50mM, and 20 to
40 at 100mM. The values of P- and S-RCG tended to be
higher than those of C-RCG both at 50 and 100mM
NaCl. o

2. Sodium contents of plant tops markedly incfeésed

by NaCl application. The content in P-RCG tended to »

be higher and that in S-RCG did lower than in C-RCG
at 100mM NaCl. Sodium content of roots increased by

NaCl application and its increase rate tended to be the

highest in C-RCG. Potassium, Mg and Ca contents
both of plant tops and roots decreased by NaCl
application and those decrease rates were the highest
in C-RCG. .

3. The decrease rates of water potential and osmotic
potential caused by NaCl application tended to be the
highest and lowest in C-RCG, respectively. At 100mM
NaCl, water.potential in P- and S-RCG were higher
and osmotic potential did lower than the value in
C-RCG. _

4. No significant difference in salt tolerance was
found among treated seedlings. This was due to the
large standard error of growth rate, cation contents;
water and osmotic potentials in P- and S-RCG, and

suggested existence of large genetic variation.

F—-9—F: . EERE ffﬁ'fiﬁf S U—=FhF+Y—
75 R C

Key words : Growth environment, Reed canarygrass,
Salt tolerance, Seed
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Table 1. Some chemical properties of soils.

Na BLUK BEGETRIE L 7zo £/, pHIZH 7 2
BTG, ECREC A —%—, 2%#% (T-N) UNC 7+
544 —, NOs-NBIUNH N A Y7025
T4 — (F4AF2 RABIDX-100) IcTHIEL 2o 1
YHEDKBLUOBBRT VY + WEIEIELEHVTY A
7o —%— (WESCOR &) 1 THIEL 2, HKED
ittt D55 137k #hk~ D NaCl BRMERTA 5 7 m& 10
H % Tomyki EEREEmE s R, BRI B
JAHEMEA100& UCEE Lot E GHXEE )
THE L, -

w R

HRX B L OBKKIcB T 3 RER TR0 5
FHEREE 1 RICTRT, WLBIUVBELTEOERXTIF
pHERZNZEN, 6.08 K063 BERIFEMERL
fro —K. MK, Na, CaBL U Mg E&HEE, EC
BLIUTNBERVWEN OB VETS - 70 HAKX D pH
EIRBERTE.T. ERTT.2EEL . FLXEME NaER
BLERX LD bEP o7, L L, Mg 2R < fhDIg
HBROLDTNOBD TEWETSH - 2o TN 5 DIEIZHIE
FEEL.MELALE? EEBERLETH - ..

BERLUZETAE/N1 4 b o vINTRES € 0%, B
30cnF THHE L 72& KD RCG i1z NaCl Z/K# g h
20, 508 & T100mM &35 &5 IciRm L, TR
BRET- R EE L RIIKRT, NaClHinic & &
HBBIIS0mM &4 T THMEEE61~68. 100mM £
HTFT20~40%R L, BERGTOERBESSE SIIoN0
TEMICET LU, SBXICHANTERX DB L PRKX
DEBFRIF503 £ T100mM 4T & & 1o & W E[E DS &
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feo LA L. BIXE bICEERBZER. 0% 0 EHERZEME
PRELS, REXBICEERZRIED NI Mooy
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© Soil pH(MH:0)  EC Ex. cations(me/100g dry soil) Total-N
- (1S lem) K Na Ca Mg (mg/100g dry soil)

Pasture 4 . .

I. Obihiro 6.0 570 2.31 0.53 13.27 1.51 650

I. Fujinomiya 6.3 . 620 2.65 065 1600 211 720
Seaside area .

1. Yubetu 6.7 78 0.09 1.51 250 . 1.09 78

I. Hamaoka 7.2 76 0.08 1.21 2.83 2.40 92

A) Soil was .perfused with cattle feces and urine.
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Fig. 1. Growth rate of plants grown in solution culture at different NaCl concentrations. Growth rate shows the

relative dry welghts of plants grown in 50 and 100mM NaCl solutlon to in OmM. Vertical bars indicate
standard error.

[): Plant grown on control, [:1: Plant grown in pasture I, [ : Plant grown in pasture I
: Plant grown in seaside area I, [ : Plant grown in seasuie area II
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Fig.2-1. Relationships between cation contents of plant tops and concentration of NaCl in solution culture.
Vertical bars indicate standard error. Symbols are the same as those in Fig. 1.
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Fig.2-2. Relationships between cation contents of roots and concentration of NaCl in solution culture. Vertical
bars indicate standard error. Symbols are the same as those in Fig. 1.
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NaCl 7 ilic & v BB L 72, £ ORI ERK
WINCHR T 2 HEPESR L 721,043 8K b E <. IR
WTHERXELEB869%. *THBXT67%. HAKXERR 742
BBLUBRKAXBEINTBIBDIETSH - 72, % 7z NaCl
100mM & Fics W T, HBXIC N TERX D Na
BEREREEL. K 7J<IZ® Naﬁﬁgm&m{tﬁmbw
aht, —
b NaCl ERimic & M&TL\ hod % /@{&Tiu
WMBX THROEWMEZRL 2o % 72 NaCl 100mM 2% 4
TOK, Mg BLU Ca HEROERK B L UVAEKKI

HANTHBX CECEEZR LT - T NaCLEM

B 1 Na 2E R IEHBXIC LN CERR TR < |
BFARXTENCE, 1K Mg BLU CagdRRY
BXTEVC EaRE i, L L, NaCl100mM &
HTOERKXE L CHEKXOBEOEEEZZIAE . *t
BN THEEREERBSEL -1,

BRI Na BHERIE NaCl A L v ML 72, 20
BRI BE TR 5 < RO TERX. FKXOIE
T% 1o NaCl100mM &4 F 0 Na SR s HRX T
BbE L KOTHRK, FAKKOMETS 70—
K. Mg BXUCagFRIIVTFN S NaCliFMmic k- T
ETL. ETRIHBX TR OEVWEERL 2, NaCl
100mM ZHETOSEESHE RXB X UBEKKic~NT

X CEWMERER L7ce B T NaCl #RI1F O 1R

Na &RIRERKS & OFKKIC LN T B CE <

BT K, Mg BLU Ca BERIHBK TEWL T & 2R
S, L L EEFRE. NaCl100mM 4 F 0 3
FRIX 6 & OHEKXDEOEF IR E <. BXIih~RT

BEIEVSED 5h 1z ®ld NaCl 100mM &4 T 057K
XEHID Na ZBBEP -2 & (P<0.06) DAHTH -

",,f"o °

NaCl %DDH#UJ*E%{ZIS*;E“EUDK%; URBAEF VY v

. VOBHEEF 2 KRS, MK T NaCl100mM 2
TR T ¥ ¢ fEIR—3.28MPa %7K Ly NaCl 4§

TS B TRIA190%TH » 7oo —Fy ERK
DA, 100mMNaCl REFT cOHEB LUOELET
FNENKERT v ¥ v VEIG —2.318 X O —2.25Mpa.
0mM&HTFIcNTZhZh, 1208 X 105%ET
Lo FUKXDEA. 100mMEHTFTOKRKE T v v
MEZBRS X CERZATH, —2248 X0 —2.11
Mpa. 0mM Z&f FictbxT1138 £ U88%(E T L 7o
E>TO0mMIcid 2100mM RZEETFTTOKREF v v %
WVEOETRINBX cHRIGVWEELRL. EREXB X
UHRKXTRAKRT v ¥ + VOEFZEZIFILTWBE &
BB & s & 15 5 72,

CEBET VY v VERRBX T’ 0 mM B & 0'100mM

NaCl&#HEFTzheh, —1.708 & ¥ —2.10 & 100mM
l,"ﬁ:T'C%’JM/{&L‘ﬁ& 8 otc, BIRXOBEBIUE

TECR-1.728X0—1.700 5 —2.608 X U —2.81.
BETFRIZTHhZTN, S1BXVBHTH - 72 IRKXDIE
. BB XUERTIE-1.698 X0 —1.720 5 —2.55
%J:O 289’\9:{5—FL EFRIZNZN51EB X 68
/’C%oto BT BEBERT VY v VEDE FRITK
HF vy /V& FHIOTRX CEWEE S - 72, DlLED
ZED. BHRX B X OBEKKICERT 2 YA R
NaCl BB ICiZBR T v v v VAEESHER L, kEF

Table 2. Changes in water and osmotic potentials of reed canarygrass after ten days of NaCl application.

Concentration of NaCl(mM)

0. . 100
' Potential(MPa)
Water - Osmotic Water Osmotic
C-RCGA -1.»‘1,310.0213), ©.1.70£0.02; .°-3.28£0.05 -2.10+0.03
P-RCGB) B e e
I. Obihiro  -1.05+0.03 -1.72+0.09 -2.31+1.01 -2.60%0.90
[.Fujinomiya -1.10£0.02 -1.70+0.10 -2.25+1.20 -2.81+1.20
S-RCGO . .
I. Yubetu -1.05+0.07. -1.69£0.04 -224+1.11 -2.55+1.09
II.Hamaoka -1.12+0.05 1'.72J_r0.05 -2.11i:.1.08 -2.89+1.01

A) Reed canarygrass on control.

B) Reed canarygrass grownin pasture | (Oblhn'o) or I (Fu]momlya)
C) Reed canarygrass grown in seaside area I (Y ubetu) or I (Hamaoka)
D) Values were expressed as mean +standard error.
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VY VOERTAMEILTWAE T EMREIS N, Lk
Ly KEF vy p VB K CRER T v v v VEE b,
ERXB L OEKXOEBEERZEEIARE . REDEIZ
BETIIND -,

5 B
ARBRTHRELAERX ZEBTTAREEFHELTH
S10FERE b, T hHES B L UREEEL SHEHL
FHRPDILEDISERMBHEHE LT B Th 5, %
TR A REDOHE 2B L C S EMAERE TV 3, #
RELVFEKRXE S IXDED 3—ET> TWiE WL, &
hooXickEET % RCG OMEHIE N TIT- &
BERE, O, SBEXIc R TEREB L UOEKXTH
{31 NaCl R F VAT COMREHEEL LT,
YiEh O K EBOETMHEIRES =P, KEF vy v
EOETHHEFEN PP VFNbFEVI EEHE L 12,
LrLZhooXicEEd 5 RCGH OB LETF %
NA A b e YHNOR—EET THRE, £F S ARR
DOFER. THEHE MBI ENTEKX S & CERX T
BWVHREIZR LI b DD, BELETRE»>12, iy
MiEEERE S LTl B eh 74 v OB T ISIB L O
KA T v v VEOE TG S X X TEKX B
JUERXCETHGIOERIZA ShizbDD, BER
ELRLEOWP o, ThODERIRWT N SIBXEL
ADXTIFER b L 2T OMMEHEREESY F 4 V&5,
KT vy v WEDEEHEIRSE SR X o fo T &I dh o1,
BE- T, ERXB X OEAXICERET 5[l 4» 5B LN
FeRETIC RTREEHE OsR O E A L 55 W EERASEAE L TV
CEETBRLUIREREM 5120 MARANON, T. & i3
Guadalquivir delta Hil i 3\ THE 3B & O IEERAER#
11T CHEL L 72 Melilotus BT D NaCl LB F TO %
FRIGZHAE L. £33 3 RREMOMREEDE 220,
HEBFHIOE W & RFERIG E OBLEMEZRE L, F 7.
ALLEN, S.G. 6 P @7V T7 7 V7 » DREFAEAHWCHE
FHRIFERED NaCl it icB LT 5 HRIcbh 72 2 B EHK
E{To bR, —1.30Mpa DIRBRF V¥ + VEEDH
FEPIMOHETEE 2722 EEHE L, TR
EAEFROMEM 34L& —B LR WEEE RS 5
B TS OB RIFRIFRIC B T BTHEE BN
THd L, BLRUETICEENEENEE LI EE
REL TV, KRBICEWT, BEREXEB LUBEAXRT
B B FICBENERESKEh - HRE LT, &
XICBEEEL 7o, BEOLLEA M LRADEVWEEZI LN
RIBICEBT 5MEEOTF VA L X b v 2 T TR
TH BFERX EFKRKICEE T IREEOMWEKE D
RHEOFER, BEXICEFT T 2 @KL ST L BTk

EUMBENEEBRELI-bDEEZONS, L L.
BTOERERMNERIIAREZ L Th, D L bittEdor
WEEHFEIRX B L CFKXICHFEET 52 2 E B S i
ot G, BFEZEREL-MEEE L B
WAL, FRXB L UBEAXOBIREEL S RO
B> BT ERNL CRHIGHAEE T 2L, BLU
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FEIRTEAHMIR FERX) B L UHEKE GRKX) whk
HELTWA Y —FHFYU—=235R (Phalaris
arundinacea L., RCG) O—BEREERICETFEFRL.,
NAF Mo YRICTHRIE, AR SR ER VT,
Z OMHEHOHET S X CBELTEE L, WMBXELT
RO — FAF Y =75 2B (REXYF+—. F
FIFERMR) &R7E Lico B0z i3 2 & TKHHRSEE
%, NaCl 28R R P O BEEHS0E /213100mM &7 3
KO RIRMU 7o BINARLI0H Bichadik=8EL L, 7K
BERT vV v b, EMBBXUONF 4 v EERERE
Lfe _

1. NaCl R B 2 L OEMAETEE R
RzhZN100E8BE LIcEa. BRI X D IELEE
B3 NaCl 50mM &4 T AEFE61~68. 100mM

ST T0~40%R Ly HEENEE 310 >0 TREIC
BT L7 SBXICHRTERXS X CHKXOEEFR
13508 £ U100mM & F & bic @RS S 51t

2. HiFINa&HE B NaCl RINIC & b ABuc #Em
L7zo MEXICHNTHERXO Na dFREEEL . BK
Ko Na @FRBRIEVERS RS Nz, K. Mg BLU
CaBBEBRNaCIHMc L V{ERFL., ThH5DETR
IR BX TR bREh - oo 1BE Na & & 1d NaCl 78/
WWEOELLHEML, BNEBIUCEERE bIEX
THRbE,P 212, K. Mg BL U CaBERII NaCl#mM
KEOVTFNHET L. EFRIGHRX TR OEH - 1o

3. NaCliRhmic & 2 EER O KR 7 v ¥ » VE
DETRIMNBEX TROEL . BERF v ¥ + VEDE
TRIFICHBX TEWER %R L 72, NaCl100mM
EHTIBVTHBRIC AR TEREX S L UHEKR DK
K7 vy vy VEREL BERT v Vv VEREWER
2R LT

4, A+ LV ATICB BZERX, KRS L UXE
XOWEYADOTESE, #F 4 v EEBBLUKEF vy ¥
WMEOKBZRVWINOEERTRE, -k, TOFEREE
LU CHERX B & OTRKR OFEHARZERSR & W T LR
®Wahi,
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EEZFOERRELROERNOHEEINE
FE L —mEeNOMENLERS &

ETE EZ-HE R-BE BRE-HE A—
An-effective way of selecting competitiveness timothy
(Phleum pratence L.) conjectured from results of a
progeny test with white clover mixture

Hiroyuki TAMAKI, Akira YOSHIZAWA,
Masataka TorIKOSHI and Kouichi SATO
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The differences among temperate grass

speices in the relationship between

Chlorophyll content and Rivulose-1,5-bisphosphate

carboxylase,oxygenasecontent and photosynthesis

* Toshiya MASUDA and ** Takuro SHINANO
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Relation between detergent fiber content of
stem and some agronomical characters in maize
Yasuhiro TAKAMIYA and Hisashi SATO *
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Morphological and physiological characteristics of
the Russian germplasm in orchardgrass
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Cultivar difference in transcription level of Asp82B in
cultivars of perennial ryegrass (Lolium perenne L.)
with different freezing tolerance
Yuka HisaokaA, Yoko TOMINAGA
and Yoshiya SHIMAMOTO
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Freezing tolerance and polymorphic analysis in
mapping population of perennial ryegrass
~(Lolium perenne L.)
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Toshihiko YAMADA and-Yoshiya SHIMAMOTO
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Differential patterns of seasonal fluctuation of
TNC as related to snowcover depth gradients in
overwintering forage grasses and cereals
Teruyuki KoMATSU and Makoto KaToU
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Studies on establishment and management of
Alfalfa (Medicago satiba L.) sward

2. Effect of over seeding just after herbicide

application on establishment of the swards
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Diagnosis of Meadow Condition by Weed Index
Influence of Grass Species on Alfalfa
(Medicago sativa L.) Mixed Sward of Vegetation
-The 7th Year Meadow-

Shin-ichi KosaKA, Mamoru NAGAT
and Saburo MURAYAMA
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FIETHEE (19994F) OBHETIT - 720

HARAER. WEXOLHEETH S 2 m X 3 mBAIT
19994E 5 H20H1C1T » 720 HHARR, BEFER|DEISL, B,
BEZE L, E. BER 75 v« 75 v rikic
Boteo SOIEN, WEBLIUOHRE LML TRE
BEE (SDRa). #Hxi# 5K (SDR:") 2HH Lo
HEER G AR GHERE (2EENESTIT o
WKREWSEEL -,

REBLUER

1. MR HTERISHRK

KWIEFEOME THEHAAL L AKER I, |FH8Ho
Th+Th (w) &£4FHEO H+Ch chh#id 2 &, AL B
BXcI@mELZEIEE0EE&ER L., BEXTid MF
BREX A B\ 7 2K I B\ TEERDS 1 4F5% -
foo ZERIEREBORIICHENT 2LEZ 50T
50, BEAELEDUMEXTEFDERIES S NI,

B HTFEB L OFEERZTEDD A58 b o THEUL
LT RERIE, B0 R OBD S L 3BE
YD Ri~R. DA EBREITOHRE IR E VWb
TW3, AFEHICBWVTH MFBEEXR 2B W -0

XX HEHOA5 IR Rs % LR, £ OG
BEXETY BEXCHLPTH -1,
FETCREOBEAM O Lt 28R L 1A R TR L,
EEXESBHEDO D BLU D IcHE L THAED
L AW D BEWEER L 720

i FHOBELEED & > A2 ERL L 24EBERIE,
EROETICHE-TZ AR t, B8O D, oty
FRIO Y, ICEOE Y FRIO ps BT A E VbR T
W5, AFHEDOLMIXICH VT bEEEDETERI S HII
L. TUODAFERSUERICBVTEWEER LT,
2. HEESES L UHEEEYK
BREREOHNELE L. OG E¥BX =KBEEX>
PR E#X=MF B#HX>SBEZX 2TY EEX >AL
HEXDIEIC - 7o AL BREXEIZREBXICHE LT
1/2PTFTOEWVERERL 7o, BEMLEXD AL 13, 0G
BAXTPRREN - 1243, MOMEBXETIEAREN
AL BfEX L AEOEAR Uiz, MEOHNE 5E 1.
ALBBX 0% EEbEVEER LT, BIELEX T
13 TY BHEX. SBIEBXME 0% EWHEERL 72,
THRAX /) HIES, k94 b7 o—N—BLES
Iy v RRIEMEXNICHEL, Eickef 395
VERRBEMBEXTREOEWMEER L, TV F¥u &
YiZ GORBXEZBRVAEMERICBOTHEL, &<
WAL BBX TEWMEEZR Lz, BEOREBERII. AL
HEXHBISEHE TR OE . BRbDEL--DIR KBIE
BXD 5 BHETH - 12, MOMBERIIHEZED ZEDEO
E&Eﬁf& 2 f:o

Pboksic, HEOERRIZLMEX & & KRR,
HTHEHES L LB VW TERRTORMERL
7oo &L IT AL BEBEXIIEBUEXICHE L CEEORE
BFHOZ ., BEOHESELE IBD TEHWVEER L1,
—h. SEBXTOHESBORL FOfEER L. KED

BEERZThEES Wb, ThoDT EnD, F] -

HT7TEHD ALBEBRXBLULBEHEX E b, ERSET
UCERMPREL. EFHESER LTV BRETH S &
ZirE i,

LEXFOENELES L UHBEEH

HAXELE(SDR,’, %)
LR EE%NE HE
G AL HEM | HER
ALBIER —_ 19.8 80.2 15
OGEER 42,0 155 425 7
TYRBXE 220 18.2 59.8 10
SBRREX 234 19.4 57.2 9
- KBE#BX 35.1 22.1 428 5
MFEERX 30.0 170 53.0 9
PRIE{EX 308 19.6 496 9
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Optimum Seeding Rate of Alfalfa
(Medicago Sativa L.) Using for the Companion
Species of Timothy (Phleum pratense L.)
Kei IwaBUCHI, Hiroshi OTSUKA
and Yho HorIKAwWA ~
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BEHO<ARMRELLT, THI7a—N—LT7LT7 5
W7 s BEEFHINTWEL, TH 7 o—N—|3GFE
HTH KNG, TVT7 77 7 bEEROME
DEX. MBROEL « IREOREERA TWVWE, T
DEE, THI7o—N—DHbDITKEEDOENS TV
777 ERAVAE, REFCRBEM LT 5 C
EHBHER, TAT 7T 7 iio 0T h 4 RBEEDE N
BETHNIE, Th oBHELRBHRSEEZ 515,
zZT, ARBRTR, FEV-LOMARIEBVT, T
W7 77 P 2WHERELE LT BT 3RS OHEER S
Boflaw, WHKEERIK > VWTHRET L 7

HEB L UAE
FEY—-3.BEBE /4y 7] BLUddEE M+
¢y 7] ERV, £%215kg/10a LT VT 707 7
49 #s7], [Amerigraze] %%5%0.3, 0.58 & 50.7
kg/10 a $ERE L, HBEE L TCTH /0 —"= [h I %
F | BXUOT75 /] 28%40.3kg/10afiiz XA iF
fro HEREIZ199TEE 6 HL2H ICBIBE TV, 1 X450 T
SRIEFEM Lz, ABEE2EBLBERL. ZYINE.
v ARELHE LI, ZEREHONBEFTEN LS
THHOEEEE ST VT, HEHE., ADF B
X U'NDF Z4ofric & 3Ry, FBFXRBFWHERNIC &
D@ﬁttoWﬁm%b%%y—wmoﬂbz#vl—
W - oo B Eﬁ#%@ﬂe%%@k?étb
711/7 77 7 B L T, g?&@@ﬁ 2 D7 —
7 — DA E RV, ’

HWRBLUER
(1) EEYINEE < 2R

[/ % 7] EORFRICE I 2EYINE L. EE2E
Bz, 7v7 707 7 BRERXKIE, T& 7€+ ] Xickk~
THNOBERICBVWTHNERIEL ., Z0BEENS
KIBBIFEVINESEI Lz TOEE, 0.38 L T0.5
keXTlRFEY—IEHM, 0.ThgeXTlRF =V —B LU
FIT 7T 7 NBBED -1 BESERIL. TV >
V7 P BEBXIE, [Ff7 €+ ] XKL, fhoBEREIC
BOTHNERE» 512 TNIF. 1 BEINFHESR O R

TFEY—D2 « SBREDEENEL Btz bicT VT >
W7 P BEEL, FEY-INENMET L &IiciERT
5EFZEZOND, 1212, FOETIVI » VT 7 TH/N—
LTV, 2EBDAETTIEH. BLTTIVI 7 VT 7D
BEXSE L, i, 0.TkgBRENEL -7 (F 1),

v AREOHRE I, 199F k< ARBELLPLT VIR
MTHB1D, REDRFICEWEEZ 5N 519984F%
HBE TNT 7Ty OBRBENE X5 HEVEIE
BEZEZOCNBBITEVIRIEERL D, 0.Tkg XD H S
FNIGEWVETHER Uiz, 20 & % OFHEMEE X UEH)
B, [F27€+] KTRA36.2%. 12.6%. TIV7 7
W7 70.TkeXT24.8%. 28.6% &7, [F7 €+ ] X
KEbIFWEEL ->TV (FE1),

—H.TF+¥V %o 7] LOBBTR, 2BETOT NV
777 7 EQINFERIANEE LI W HIERK IR S
ZZoNnTWVi,

(2) BEHEDOFE

19984ED [/ v 7| IBEBXIcoWTRE Lz, T
777 7 BRI, REHTEROHEENED [+
t+ | KEEL, AR TOTeXicB W THRADS.8TF
H&EThote TRV F-LEAEDNNS VR A2 LB
DG L ER 72— Y REER U THIB L 2 Z5 2
. 6.3 FHEE R -1z (F2)o

Pbk»ho, TV77 V7 s 52 FEY—ORBIEREE L
THIHET 3 2 & 3. BN EEN TE NG ik %+ 1
BRI 2 LTcHEHEBELZ LN, TOELEZOBHEREERRI
[FE2y— (B4R 7Vv7 77 7 =15kg/10a :
0.7kg/10a | TH 2 LREE NI,

®1. BE25BSLUIEROLEINOEYINE, FVCEB2EBOTARE (/4 TRER)
B Y& (kg/10a) ‘ < ARE (%)
MR 19984F 19994F 2 FFRAE 19984F
FEY— AR - VRP & B % fE- VR & B %0 - VR A& B % FYEY CV.%
J¥97° 15 TWIP77 03 1,409a S53c 1462a 113 803c 386b 1,180c 89 2212ab 439c 2,651b 101 141 356
” # 05 1,345 6lc 1407b 109  815c 406b 1,221b 92 216lab 467b 2,628b 100 ~ 216 239
” 7 07 1360a 1222 1482a 115  702c 591a 1,293b 97 2062b T13a 2775a 106 248 286
#  EZE%03 1,191 100b 1,291c 100 1,014b 318c’ 1,332a 100 2,205ab 418c 2,623b 100 362 126
” 25/ 04 1310a_ 93b 1402b 109 1,169a 213c 1,382a 104 2,478a 306c  2784a 106 303 299
DIINTPE 2 SEEDTEHE. 2) [/497°1.5+ #1503 1 = 100%. 3)TEBIE. * P<OOL
R 2. EEMEOFME '
FRRUERD KRR ) ER>  ZE5l
MFBX HEEILR (kg/102) ~ AR U Rk EE
FEY— ~ AR (kg/102) -FEHI-Y KEH (FA). (FMA) FMA)_ (FMA)
J97° 1.5 TAIPRIF 03 1,486 1752 00 1153 - 58 1095 1.0
” 7 05 1,501 1537 00 1165 51 1114 29
” 4 0.7 1,561 192.0 0.0 1211 6.;4 . 114.8 6.3
# o EZEFO03 . 1486 2073 00 1153 . 69 1085 00
N P37 04 1,514 184.4 00 1175 61 1114 29

11998, 2)4-F.1kg 7z D77.6F3, 3)eMikg¥ik D229, HAR-ERI-V
5y TJ997° 1.5 + #92% 0.3) R EHEO.0FM).

7 v o REERTERE (099-1421 EDERITFRETEEIE184) - .
HOKUREN Livestock Experimental and Training Farm 184, Komasato, Kunneppucho, Tokoro-gun 099-1421,Japan
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Effect of Manure Application to Surface Layer
on Growth Characteristics of Timothy
in the Year of Sward Establishment
Seiichi SATOU, Yasuhiko ISERI, Kiyoshi SUZUKI,
Yasushi Ozawa, Tooru MATSUMOTO
and Mariko TANIGUCHI -
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JCARE iR O ES B E 13 AT LS A KB DR 48
HEINTBD, EROFHERISHUSHHEEICE > T
W3, HEIE AR I I SRR U IR o b,
AEEE "D IR OWEDOKIBIL> W TOHRZE
Bl ERE L, SEIBHELRBICHER LEFRES:
LS BB 2 F €y —OEEEEIC > VWK
U7,

HHERUAX ‘
HERE (1) 2FBIC0t. 3t 6t 9 t. 12t/10
a ffif L12~13cnf2E I /BFN. FEAEE % 0 t X N-P.O;
-K.0=4-30-12kg/10a . HEJEHEHBEX % N-P.Os-
K:0=2-30-8kg/10a . BH7ViZLX@E300ke/10a
MR L. SERK 96 A 7 BEEE~R 7 = 1 %1.0kg/10
afBE L7z, RBXomEIR45nd/ X, 2KEE L, ¥
BED 1 BRIEIEIZ2LX N-P.0s-K.0=2-2-6kg/10
a. FRIVERFHERELX N-P.0s;-K.0=6-8-12
kg/10a. 1FE RBEEIILX N-P:0s-K.0=2-2-6kg
/10 a #EF U 126 '

BRRUEZE _

SEOHR THFBEOEMEYINE 3 0 t X (491kg/
10a) %#100&9 3 & 3 t X106, 6 t X131, 9 t[X123,
12t X122&78 0, 6 t XPIE&EHET B3 L3 t X2IF
FINESMED - 7o THNRHEEHEHENSEEST b0 &
ZELiohd, BEBHEAOHIETHBED | ZEETIZ6
tPLEREA LT b EYINE I E0 53, BTFIEL 1 24
mbRONI, FREO2BETIZ6 t I EHHOXI
HHINE TOREZERBD SN -1, 2FEHOERE
YINETO t X (843kg/10a) %100&3 3 & 3 t X124,
6 tX129, 9 tX134, 12t X143 TH -1, 24FHB
HWIEMAXIE 0 t Kiclhigd 2 B ED - 12, 34
HoOERYIRETO0 t X (907kg/10a) %#100& 4 3
&3 tX100. 6 t X100, 9 t X104, 12t X111 TH -
770 SEHTRIZtROADBHIEOEELETRL, 1
BEHOWYINETENTH - (F2),

PIBREOHATRI IR EX & T KRZERE - T,
Fio, IHBREBERI 1 FELYHTO0 tX0.018%., 3t
[X0.022%. 6 t[X0.034%. 9 t[X0.025%. 121t [X0.037
%THD, VFNLRAFBRORMFETH -7 (3 )0

£%34 (2000)

PFIREO L ERWEIHIEEAEROS VX SRR BT
INFE% @ pH. #EE. ME. ¥+, GKOENEL -
7z (F4)o ant&ﬁ%ﬂim%;%@“m)@&%zen
5o

HEREICHIE L EBER T 2 I5ABHIE 2121 T
CHER L CHEFIER T VAHIBED 1 BEICBWVT
26 tXOEAEINEN 2, 2EETHIZItXNEI &
[N

Hithh S EMA~OFEHFOFE, BiEENE L LTS Y
VETy TRGHNE, o—5 ) —#ELET TR E
kv, BIEHOBNRBEREBI2bDEELZOND,

£1 BAREORNEHE

R %
DM | T-N | P.0s | KO | MgO | CaO

41.2% | 036 | 0.61 [ 0.33 | 0.18 | 0.59

£2 wYE ke/10a)

WiBF 2% H 3% H
12 112 & |12 #
mi&E &) M

&
H H M| B\ &H
49

X
Ot |301{190 11605(238] 8431494 (413| 907
3t |314/208|.522|791|256) 1,047]|4831427} 910

6t [415|230| 645811279 1,090]521|387| 908

Ot |385]220| 605802330 1,132]544|396| 940

12t|375|223)| 598[862|346| 1,208]580(429| 1,009

1% |H9/8/64i# [H10/6/2947F# |H11/6/304F¥

2% |Ho/10/15un 8% |H10/9/8URFH |H11/9/7407H

%3 FEE EEESHE GEH%)

TEE 2ER

TDN| CP | K |No~N{TDN| CP | K |NO~N'

59.8| 11.9| 2.35| 0.018} 61.5| 13.9]| 2.09| 0.010

QIm™

58.3| 10.8| 2.42} 0.022] 62.3| 14.6| 2.28( 0.010

6t | 59.4| 11.0| 2.52| 0.034| 61.9| 14.7| 2.21| 0.010

9t | 59.5| 11.7] 2.49| 0.025| 61.9| 14.5| 2.22| 0.010

12t] 58.5| 10.8| 2.59( 0.037| 62.2| 14.8| 2.13} 0.010

1E3 H9/8/6UF 2FE H9/10/154N 7%
x4 FBFEOITZEZHE

TR | K | pH | P.Os | KO | MgO | CaO

H9/ 5/ 7|:5pkEs| 54| 245| 13.6] 9.8| 96.7

H9/10/21| Ot 58| 230| 19.5| 20.4| 2489

H9/10/21 | 3t 59| 646( 27.1| 383] 3123

H9/10/21 | 6t 62| 785] 31.9| 64.1| 427.7

H9/10/21 [ 9t 6.1| 49.3| 29.2| 44.8] 345.8

H9/10/21 | 12t 6.4 849 41.7| 70.9] 361.1
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Effect of Manure Application‘to Surface Layer
on Growth Characteristics of Alfalfa
in the Year of Sward Establishment
Yasuhiko ISERI, Kiyoshi SuzuKi1, Seiichi SATOU,
Tooru MATUMOTO and Mariko TANIGUTI
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AR E R O BRI E IR LS A KB DR )
EEINTB Y. EROBEZNEHSHIBKIHEIC S - T
VWE T, Sl SlRECEEERBICER L, BHE%L
LS BIBAICBY AT VT 7 L7 » DERERECS
WTHRETL £ L7,

HEREUHE _
EHRBICTEHMEIE A 0 t. 5ty 10t. 15t 20t 25t
CRBHEAES t. 10t. 15t REITEHMEE S ¢ + 1E25
em T RBHEMI5t /102 D10 E U (HEREMEA) 13
ik 8 FE10A 108, MoK IZFE — 1), HEER
01t IX N-P,0s-K.0 A4 —30_161(8/10 as i’EHEfffﬁﬁﬁlZ
2-30-12kg/10a %, B4V IZLX1LE400kg/10 a % 1
MLt FEROES H 2 BIERRREE o A/Y (o=
I= 1) EA0K/10a 2HE L1z, EBXOmEmEE 1
X4.5nf, 2REE L. 1 BNRAEEE N-P:05-K,0
%0-4-Tke/10a HEF L 72o '
. SERRIOEIREE 0-6-15ke/10a 1 BEXHL 0 - 4
- Tkg/10a (2 BXD . ERKIIEIZESE 0-6-15kg/10a
I BEXNOER 0-4-Tke/10a 2BENDEUR 0 -4
~Tkg/10a+ (3[EDND) MR L7, WA vk 3EHDOYF
BRIERF (4/8) 100kg/10 a £XIHEA L 720

®1. FERAMERS EBF%)

D M T-X P205 K20 Hego Cal
0.

5% % M B 38.0 91 1.44 0.95 1.39 0.39
k # ¥ 18.1 1.84 1.65 1.14 1.75 0.38

#£2. ALH#E, REXRFERANEZYNERER (ke)

. . HHE - HOsE 25F H-H104F 34 B -HI14

E & 1 2 [ 2 1 2 3

- TORAR) "8/8 10715 773 9/8 775 8713 'i0/6

] 190 102 292 524 159 683 351 354 122 827
252 IR 5t 354 134 488 533 177 716 346 350 145 841
IR0t 437 165 602 622 164 786 453 377 130 960
ASTRAE B 15t 408 191 599 641 181 822 389 355 132 876
SSERHB20t 427 190 617 610 167 777 379 340 150 869
65T A AE25¢ 441 180 621 603 169 772 468 351 134 953
THRRERE 5t 181 124 305 562 185 747 435 325 113 879
SRMMMEIOt 226 179 405 676 172 848 398 355 130 883
okMEMI5t 236 176 412 629 177 806 356 335 153 844
10325t +3k15¢ 344 139 483 535 206 741 480 355 183 1018

wm &7
1. FRBRECEFRE : HFEIEERIOBH® 5 /12,
FIEERBIE 5 /29Tdh » 720 AZE 1 EERL TIRTH
HEIEX I LB 1 2. 3 HAEESEN B HRFE S S
SN, HEEOBHHOEN. EH. A o\FRICBVT
bAMAX & ERMHIEX., RBHEEXIE O icHEE o jE A
BOEWICXDHBRENS SN, o, HIFEERIZ2S
~A3RERICE D NS Y EMNDB ONT,
2. FERBEHNE : 31 FEICBY BNEIIE2 OEY
T, FREICET 2 1| FEOIHEIIRERIHH IR
BHEEX %, 1058 Hic kR BHEEX 2 IE L /-, FHE%
PINE TR0 t X (292kg) %100& L8 TR 3 L5
#5 t X167, 10t X206, 15t X205, 20t X211, 25t
X213, FRBHEAE 5 t X104, 10t X138, 15t X141, &
85 t + 1 B25enkBHEIT 15t X165TH » 12, SoEME
EXT. 10t R E cRERICRIET 51Xt L, KB
BcliEiEcdy, KES t + LE25cnRBMEX 35
WIES t XK EFRE CHERHEORITHRE Lidh -
170

2EHOEMINEIZ 0 t X (683kg) A100& L3
TR E5E# 5 t X105, 10t X115, 151 X120, 20t
X114, 25t X113, RBEHERE 5 £ X109, 10t X124, 15¢
X118, RE 5 t + T/E25cmAREMEE15 t X109TH » 7%

SEHOHYINEIZ O t X (82Tkg) %100& L7 5Kk
TH B EFEHS t X102, 10t X116, 15t X106, 20t
X105, 25t X115, KREMEM 5 t X106, 10t X107, 15t
X102, #&E5 t +1156. KREHEIE 5 t X106, 10t X107,
15t X102, &EE5 t + T /E25cnABHET15 t X123 TdH -
1o
3. FBEILBIIBTIVT 7 V7 » OINBEEREER
1 BEOEFEIIEHHEIEX ©0.036~0.055% >+ #hi i
X0.036~0.057%THE O WITNLZLEKDEHF TH -
72

5 =

O HEOBBESVICL - TEBFIENSR >N,

@ HEoRBHEAICLVBEBEIEZELIT KLY, BE
XEEDRBARED 2ENTREL ZZ SNt

@ FBEEONBIIZIHIEOHHAES —E O TE
REyIcHEmY 2 BGRNS ST,

@ 2FEHNETREHRMETIS t X, REMHEX T10
tX, 15t XTEL B AHERBER S N b 2 BEIHE
HIzEKENL L ALBEOEWVWKIZEBH LI L
176

® SEHNBTRHEECER, BEOZRIALNLE, -
770

® JLREHIA DO K 5 ICTEBERE A2,100°CHE T 134
EoEBHARIIStRELEZL Ohi,

@ ALONERGHHAZEET 5 EHEEEE+
TE0mBE IR T 2EOFIMENREI N,

IREHXEBERBE Rt v ¥ — (F086-1045 HZRETH 55k 4 THD
Nakaschbetsu-cho Hokkido F086-1045 Kitanemuro Ag. Extension Office
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BT TS5 b (Siphium perfoliatum L.) @
EERHE (FHR)

B A - HF OWRE

Growth habit of cupplant (Silphium perfoliatum L.)
in Hokkido
Hiroki FuJir * and Yasuhiko ISERI **

& =
Ay 775 v b (Silphium perfoliatum L.) 3k
TAYAREEMETEE2 (Asteraceae) IO BIFE
Thb, b7 2V ARER, BR. /Nlogd%Fc a4t
LTWwW3, INE, KEMPEL . thOEMINIHA 5 s
Wk BEHEGTTORIEE L. BETE0ERE
BEETZAILEBHONTWVWS, 2D, BENH
BEMMERE L CHET # ) 1 TREBROTHON TV 5,
. ZFTT. 3SEMETHEEET o BRI LTHEYT

5,

B, KRR =HREEERSE S TETE L &
DEBERLBETORMEEZY, HEoKLEEBiclick
%,

HEB L UEE

T A ) AT HRBRPOICRED R MRS 238
B S BT A L 7o, BREI31997E 6 H18H 1
EIE (T0cmX45em) TIT o710 HHERIZTIN THD - 120
HifE 3 FEREEZE S D N-P,05-K, 0-Mg0=8.0-20.0-6.1
-2.5kg/10a/EE2BEFICHEE L, BEEIHES
4,000kg/10 a Hi5- L 7o, INFEIZ 24EH (19984F) 13104
16H. 34EH (19994F) 12108 1 BicERE L1, FHE
B EBRo Tk E T .

BERLUER

RLichy 775 v P OEBOERMB AR LTI, &
BEE (14FEH) BkE crEoLTRED ST, Hl
FEBISER L EHO L TR SN TV, BEfkOEL I
fAEEE+ 5. d. T23+ 5 cn. EEYS 7 0 EEIE1.040.0
A, BRES35.122.3cm, EHRBHEEEL S D46+
12BUc b2 0, EBEPBD TELLITHET L 720

BRFK DB L 2 FEH172+20cm. 3 B235+23cm & 4F
REEDIEFES -0 EHII2EHS A LAE, §iFE
DOEREIELIED PN ZuIcliZE L 1291094 F
THEML, BEAEELSA NS LS i, SEBE
FIC311.6E3.4KF TN L7, AT I 2 EHRLE
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Effect of fertilization and rest of grazing on
vegetation recovery in the deteriorated pasture
due to non-fertilization
Shigeki TEJAMA *, Yasuo OGawaA **
and Toshiya SAIGUSA **
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Difference among Temperate grasses in Responses to
Nitrogen applied during the Second Growing Period
Junji KANAGAWA *, Teruo MATSUNAKA *
and Yoshimitsu KAWATA **
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Effects of Root Rot and Internal Breakdown and
root deveropment on persistence of red clover.
Hiroshi MoR1sHITA, Toshiyuki HIRATA,
Koichi YosHIDA, and Hiroshi NAKASHIMA
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Effects of reaction time, chopped length and rolling
in ozone treatment on fiber contents
in cotton straw, wheat straw and rice straw.
Ryoko Aovama, Masaaki HANADA,
and Meiji OKAMOTO
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N-alkane concentrations in plant species
in summer pasture and autumn pasture
on Gangu province of Xinjiang, China.

Aritsune UEHARA, Mayumi OHGA,
Masaaki HANADA and Meiji OKAMOTO
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HHEE L UEE ]
ABR . HE - PR Y A 7 VEIRX VL FHTHER
OEEM (1 H7) BXURKEH ( AFD KBWTIT-
foo FHEHIRNG. EEIHIZ19994E 8 H10HA 5 8 H25H
i'C\ FkEHIZ 8 H30HM S 9 A0HE T& Lz, HE
L E ) (Sub-alpine meadow) IZHO¥AE NES IZ
%92,500m , FKEHIZEMER (Mountain steppe) I
SRS NS IRHL,600m ThH - 7oo BIEHEE .

&l S m
4 SQ’
=
F{}\\.
N
mM%S

[

\@
Bpio, M
y =T

T N SEE
1O E T DS

SIS ok T
<~ 3
i

Table 1 : N-alkane concentrations in dominant plant
species on summer and autumn pasture
N-alkane - Summer pasture Aulumn pasture
N Aichcmile Poa Trifofum Carax Carex Fostuce Alania Stipa
_pratensis repens ovina fastigial capilata

cz27 90 19 34 21 42 . 22 39 S6
ca8 29 20 37 26 30 28 27 18
c29 57 41 70 62 421 74 320 206
C30 n .0 5 6 n 16 42 31
Cc31 540 91 34 94 492 128 218 487
32 44 14 n 16 32 17 98 9
C33 1,553 109 17 39 - 12 38 39 - 101

Total 2,324 294 208 264 1,159 323 783 908

papad

IHERB LT VH VIR E Lo BERERHERI,
HEXICOE RS 4 AFTOEH FIciim A ¥+ — %
$E L. | mERTHE L 2 AT L, HMBE
S1 OB IHBRE 2L LTEE Lz, Tvh Vil
3 BEEXIC CHR L A EZBEES LU 1 REXIZS
12HFHOEXD ¥ v 7L E L1,

ERBLUEE
1) HiERHERIC>W\WT
BEMICBWTHE LB R, ST E, BE
WTIETH > 7co BEMICBIT3TEEREEZOHBE
K\t Alchemilla, Poa., Carex. Trifolium % %
33%. 19%. 17%. 17T%ThH -7 NS 4AERETLEK
DORLLZ ED TV, MREMIIBII2TEEREE X
D HBRIL, Festuca, Ajania, Carex, Stipa ZNZh
429 199%., 20%. 13%Tdh -1z, T d 4 ERETLEK
D80% A LD T Wi, $ic, Festuca & Ajania TEAK
D60% % HHTWic,
(2) EFER|T7VH VHERRICOWT (Table 1)
KRBT 03BETOT VI YOREREIF. BFERE
TEWEAE N, EEMICHEBELAEBOT VY v
B3\ Alchemilla 2%, KEM X D EWVERSA S
Nio EBLUOKOBmEMICHBL L 72 Carex Tld. Bk
DT NH Y IREREDLUETH - fco EYMID2 F7 5
@l HBUC L BKNOBFHERM L B b, FHIC X
BTN VIREDE & FMO BN T 5K
DEVICLE D EHERIN, £/, BHEEOT VA
/%@%% 34 ot
(3) EE%E&H:$&DZ§%$EEUT Wi AR (Table 2)
ARG TV v IR O FIRER] O S O R EIREU
BEMTIICIBLITCIINI0N AL TW-D L:i@‘
L. C29TId21%6TH » 7o, FKEHI T3 CI3DEFRE
PEROEL > B CHOBLUCILEDHITKELEWVIL
HoNIot, BWETLA v THBCE CI2DEFE
M DSEIE OB R, BEHITIE C28& C2TK &=
TEWVIRRE SN 5 728, FREHI T C321T X C28
TINE Doty TIVHVICEZBRBEOHTEIZ, HED
AHEH/BEEE T VA v DA EGDEERVE T LD,
ARBRICB VW TCRBEEERLEROFEL R LZ Tz
WT I h v OREHEOHASDLEIE, C28/C29TH 3
&ﬂ—%%é n?l:o
FEX 0 4 v P Ic BT B T vh ViIEE ORI
BREEEENEL T o7, KlcEEM o C31, C330
BHREIS0% AT TH o1, CDOTEM S, ERDE
WO LRIC X 2 RBHEBID 7 V4 v REOEH)
BNSWEHER I N, L L, FEXD 3 v 7ouid, ]
ERHPBRESNEE, FEDAREVSESINE L
o, BECEDT VA VEEZZNTLOEREOTE
ARIRED MBI T 2 BETHIIE L /oo FE LTV
7 VIREOEEREII I EM, KERIE 2 TOREKHE
ﬁuﬁmf%%quﬁoto:@:&@B\EEC&
@7wﬁ/gﬁ%mﬁifﬁE?5L Ik - T, BN
m«%ﬂé%®ﬁﬁﬁ7wﬂ/ﬁﬁ%H5;&#T
%5&m%énto

B kIR

Table 2 : N-alkane concentrations and coefficient variances among species, sampling methods.

N-alkane Summer pasture

Autumn pasture

Among species Among sampling methods

Cutting Corrected®

Among sampling methods
Cutting Corrected®:

Among species

ug/gdM C.V.(%) ug/g0OM _C.V.(%) . ng/gDM C.V.(%)

ug/gDM C.V.(%)

19/gDM C.V.(%)  ug/gDM C.V.(%)

c28 28 25 15 45 28 . 2 24 26 15 29 27 n
c29 57 21 79 17 57 5 246 52 223 25 233 13
31 189 124 316 37 254 12 366 50 331 26 289 9
€32 3 72 17 29 25 9 33 109 22 76 39 33
33 429 175~ 742 48 635 14 77 48 61 30 63 12

¥ Corrected by n-alkane concentration X appearance rate of each species.

WIREERF AL (080-8550  HrIATiARHHT)

Laboratory of Grassland Science, Obihiro University, Obihiro-080-8556 JAPAN
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Effect of grazing season and pasture species on
microbial synthesis in rumen and nitrogen flows
to duodenum in steers
Aibibula YiMAMU, Masaaki HANADA,
Keita IKEHATA and Meiji OKAMOTO .

1|

¥ B
REFBIBIT B 5 v BofBiEIR. TeXER
NTOWEYNT & 3 0REEN R s v 0 BERE
BATEE L+ B ICRAT 2 MEmEs v 0BT
bb, EWED S v BRRKEERITE T 50N
Buwicn, KEE,» oRINSNEA TSN EERD
HELEwEWwbhTWS, D, HEREDHE Y v
NIBEBRNEL Th, BBEB~D ¥ Vo7 BHHEE
BHTLEELBVEEZI ONTVS M, HHREHET O
WEFIIE 1V, & TTRIFRIER, ESE2A—F v —
K75 2ERKZOA KD 7 2 R 7 FARBEERICHE U
+oiEAET vE=THEEZER (NAN) BiITECS
KIFTERED L OB OB AR,

HRELUHZE

HRAFZ . KEE. +EBHE. EERETII
H=a—VEEELLTLVR YA YEEEE (RBREE
D SEH A E248ke) A BHE AWz, HEEREMIE L TH
RBERFNBREOA —F +— F 75 XFEEK (OGQ)
RUA 7227 EEEH MF) 20, 1999F 0
HEhroFch I TENFNOEHICE VT 3T ik
A Em L 7z, OCEH#ITIE5 H26H~6 A1TEH% 1
B, THI2H~8 A3HATH. 8 H2TH~9 H18H %
mMis L, MFEHITIR 6 H18H~T7 1184 T . 8
B4BH~8H284 08, 9AHI9E~I081IEAZMH &
Ui, B AEEEBRPMAELTIA & L, R
238 &E Ly 1 HE»SI4HE £ i PR, 15
~23H B % TIREEHEREUIR & U, 16~19F BiTidik
Bk UoEORK S, 20~21H0 Hic 3+ "5BENEY%.
220~23H Bt IR BBENERZHRI L 1=, HEOFRHZ
FRAFEIC LD ESET O, SERIL. ZRZEED
SEHL1z. REBNEED O L 1-Eyo 7Y v
SBEZUEL, BEYo 7Y vERELIEXRER L OLE
X, THBBAD 7 ) VIRARD S+ B~ OWME
YMERZERFABRERD oo +HBE~NONBUHRARS
SUHERBOHE~— - LTy o2 2L, H
BHEP R EE A =2 —LEZEBLTIHS g2%8d>
2ENCA TS L, KBXU IXSV Ty 7IdH
HEEEE L. 2 A ORIFEEREHIRE L » 72,

BEBLUEE ,
WRBE DRSS ES Table 1 1R Ui, HEKED
CP &8 OC B ©19~249%. MF B c20~33% T
B, OG KA MFEHITHEWEEZRL, CPEER
ERE & bR I EE S K E -, NDF &8
I3 OG T46~54%. MF B ©39~45%TH b MF i
HNOGEMTEHWMEER L, NFCEEIZ 0G Hith
T11~12%. MFEHIT T ~23%Td H. MF E#id Il

#234 (2000

HTROEWVEETL 2o

I, O, I%EL TEB4ORBEEL D OER
EINE3. OC BEHic2.53, 3.428 X 03.59 g/H, MF
B ©5.14, 3.508L083.22g/H &M (Table 2).
OGEMIcBWTIHTRLENW, MFE#D I i Tk
SEWMEEZR L WTFNoERE s Hics oyt
SEREBHNBRIEZFOERTRED EE - /o, REHEK
FEhHi-bh o+~ NAN BiTEIE. OC EHiit
2.87, 2.48B X 1r2.50 g /H. MF & ©2.43, 2.49% X
02.39g/HTH D, BEREF - BRI LB AN E
=i, REEED - 0 MEYRERBITRER. OGE
HT1.39, 1.0238 X 51.10, MF BEHiT1.04, 1.04FB &
Ul2lg/BTHH. OGHHMD I #i &k MF EiiD
MHETHWMEERZR LI, KREBRICBY 2 E0FEYHE
ItE (ke) PREBBENIEEER (g) X3 24
AREZESHEEIIMF KR OCEHTHWEE R L 12,
ARROERD O, BEEHE T TOERENRIERE
F oI L A EEA KRR, BREBRERERLD
DIEROELEBEANA SN, TS LNEA~D
NANBITEREE L ZHRIOEB/NE L -1, TH
REZRBHEOHEIMICEVKET» 5 ODERHFEENE <
Kotcl EEBINEEZONS, REBRICBT
BWAEYRER O BHEIR I EREBNEOHEINICAEWE
TL. ERENRECHT 258YENE., £/ NFC#
HUE O A WY 2 A& S iz,

Table 1. Herbage Mass, Sward Hight, Chemical
Compositions and In Vitro Dry Matter
Digestibility of Herbage

0G MF Mean

1 n m 1 I M OG MF
Herbage Mass, gDM/m* " 198 190 136 88 292 217 175 199
Sward Hight, cm 48 56 52 38 45 41 52 41
Chemical Composition, % of DM .
OM 90.4 88.0 839 86.7 88.1 830 89.1 87.6
CP: 19.3 23.8 243 ~ 32.8 '24.0 20.0 22.5 25.6
NDF - 540 48.8 45.6  43.6 45.3 39.3 49.5 42.7
NFC 1L7 105 119 6.8 109 23.0 11.9 13.6
IVDMD, % 66.3 68.4 646 64.3 64.6 685 66.4 65.8

Table 2. Nitrogen Intake, Non Ammonia Nitrogen
and Microbial Nitrogen Flows to the Small
Intestine in Steers

0G : ME Mean
1 o m 1 O WM 0G MF
DML, g/kg”"/d .82 90 92 98 91 101 88 97
OMI, g/kg™™/d 74 79 82 85 80 88 78 84
Nitrogen Intake, g/kg”’®/d 2.53 3.42 3.59 5.14 3.50 3.22 3.18 3.95
N flow to Duodenum, g/kg*"%/d
NAN 2.87 2.48 2.50 2.43 2.492.39 2.62 2.44
Microbial . 1.39 1.02 1.10 1.04 1.04 1.21 1.17 1.10
Duodenal NAN, % of N Intake 114 73 70 48 71 75 86 65
Micrabial N, % of NAN Flow 43 41 44 43 42 50 45 45
Nitrogen Degradability in Rumen
% of N Intake 41.3 57.2 61.1 72.9 58.2 63.1 53 65
Ruminal Microbial N Synthesis
g /kg OMTD" 32.9 21.4 21.9 18.6 22.0 20.0 254 20.2

g /Degraded Nitrogen in Rumen 1.37 0.54 051 0.28 0.51 0.62 0.8 0.5

l)Orgtmit: Marter Truly Digested in the Stomach; Corrected for OM of Microbial Origin.

WIRBERY FEHIFEHEE (080-8555 dtigEmIAT)

Laboratory of Grassland Science, Obihiro University of Agriculture & Veterinary Medicine, Obihiro Hokkaido, 080

-8555
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Change of nutrient intake and ruminal fermentation

under restricted grazing of lactating cows

. Naoki RYUMAE, Shuichi IKI, Shu Kogawa

i

and Taro YAMASHITA

#
L, BB OES I kD BT« K2 2 MEs i

MR EOWE LD

B HBSRESNODH B,

D& D BEEEERE F orh T Y bR E R RSB
T SR EREEIC B ) 2 —EOEMBAR A 3
Rk 9 E & D G EOHE - B ERR L 2, SEIE.
7 ) 2+ —)uf#E (TMR#45)
DITFRAEEER L. Thziic, XEBENEOTEE
%;;Vﬁﬁ@ﬁkwomfﬁELtQT\%@Wgé

59 %o

HEB I USE

(1)

B L 7o BRI

B EEA L G a

TTEITAE : FIRRA D © SR & TR 0178
—HIX50 & OIBHIC 2 ERI5EE

PEFLAEAOTH Z BB L. P97 4+ 2 7 VEEEL 6 BHOD 5

SEROTEEZHE L o, E&

Mige L [EIER D 6 BHOTTE 2T E L /2,

(2)

A HE AR

T (7 B~ 160%) -
EEW (168~Fe 78 RIC v 2 7 & #HH,

(3)

A v RBIRRAEZT - 7o
BRELUER

(1)

UBITE AT
RETHEHEL T, ﬂ(#ﬁ(ﬂ%m 5 U

A, BEATEIRAED 5

S4VvrTL— M,

%
cEE

R AEELL |

4BV — 2 YIRS - fTEIEE S OFT L T,
2EHERRTHRRAE LD V=2 v 2 —

%

HicBWT,

BEIRT < %ﬁ&?éﬁﬁ@ﬁ%mﬂbento%o
%\%bk&ﬁnﬁwmm<mctoit\ﬁﬁ%@ﬂ
BTE. BBEIFICHEREENOEBEL , REERTIIE
ENTZED TMR 2L TW5a T MRS NI,
REFRE G, TSN CTERBEHE L, BREEHETLES
AR ZER L oo

(2) SFBEEAE - EILRE

HEE TS 5 Ui TMR OB IMEREHd R LT -
foo M E LT, BB AFA TERL 724813 TMR @
ERESEL . TMR 2FA TEIRL 724 R E 0 &
W%ﬁﬁMEmtﬂatc%mkb\m%%ﬁmiuﬁ
DI ENTVAERENL - 12, FHEEERER
T - IR 5 B B & A IRHNCBEEIR & 73 - 72
(3) VFA BE & pH Ot

W—=2A v Ya—ZpHIZSWTIR, BIKPREEL -
TETHERE L 1245, *éW%%&\VFAgﬁoiﬁkﬁ
%W;ggﬂiﬁTL Rk, &SRB L 1o
%¢iﬁ%k$éw %ﬁwxm%¢®mﬁﬁﬁmﬁ
m%%kégoTMR%ﬁﬂﬁégéﬂrwénto%
DFER, REMENE TR S N BREEIEI,
HE - R0 542 ERBEHEREE N - 12, Ty
V=2 vRERICBVW TS, TMR OZEBERIC LD
W—=AVAVFADBER L, pHREHITETT 3 &
PRI N, B

U h 7 B ITEITE R B L v — 2 VR DB
SEDBFHTEN B, F 1oy BIE L TMR OFEEEIA.
ZNITPES W — x vIEROE(LIZREiic L v B kT BT
EDEZLOND, LIED T &b o, REELIKE., ZHiB
L BHEEITO LERKIC, BENICBY B, V=X v
R E—F IR AR ORET. BEFROWESHET
HBHEEZOSND,

Snow Brand Seed Co.,

x1. HHEESZSRICET3RHEHERE
® EYEDR |8 9| L8| L% | DMI/Body | Pasture | Forage |Past/Forage ce | o8 | NOF
T™R | fRthE | B | B R | Weight | in diet DM |in diet DM| in diet DM
[No| ke | ke | ke | ke | ke | % % % | % | ke | ke | ke |
37| 294 36.4 727 | 658 | 2563 3.6 28.7 63.2 454 421 11776 | 13.94
39 | 340 129 257 | 469 | 235 33 ‘ 109 479 228 3.62 | 1654 | 12.26
41 | M1 10.7 214 | 518 | 276 43 1.7 55.8 139 _4.22 19.64 | 13.99
44 | 340 179 | 356 | 51.8 | 24.7 37 144 68.2 212 | 3.88 (17521272
46 | 333 129 257 | 462 | 23.0 3.2 111 68.8 16.2 " 3.56 16.23’ 12.04
49 | 30.2 23.6 470 | 53.7 | 238 43 19.8 59.2 335 3.83 | 1699 | 12.11
AV.| 330 19.1 380 | 52.7 | 246 3.7 15.5 60.5 255 39 174 | 128
x2. EIRE :Z [~ @ on "w
. ——\FA 150
<. 6.6
# |BPR) oz |name | wmw| s ol o
No. ke | % | % | % el "3
37 | 220 | 203 [ 327 | 410 | 756 o | B
39 | 224 | 240 | 308 | 355 | 675 56 |
41 | 194 | 210 | 350 | 485 | 757 s | 100
44 | 270 | 275 | 3.42 | 395 | 831 s2 °
46 275 | 194 | 317 { 360 | 6.88 5 785 oB§. 11FF 1385 1SB§ 178§ 19B% 2185 2985 18§ 3K 58 Bo
49 | 44 | 349 | 292 | 305 | 832 “ prom > = —
AV. [2045] 245 ] 32 [ 39 | 76 1. Jb—A Y ¥ 2—Z VFA & pH DR
EMEEGRAE  JbEmsEEE (069-1464 JbigE s iEEN R BITIRA1066)

Ltd. Hokkaido Research Station, 1066, Horonai, Naganuma-cho, Hokkaido, 069-1464 Japan
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Research of farm’s silage treated with
SNOW LACT-L acremo, inoculum including cellulase
Tohru KiTaAMURA, Toshiharu MIURA,
Hidetoshi TANAKA and Hideshi SHINODA

b

]

WESE 3B 8IS, [7 2 L] BEKSD « [BHEEETT
A ARMRE S A L — Y ORBESERE IR S 5 T
EAEBREETHL I L, AERSEI OEE ST
< BHEARATHOBREY A L— V% F-TT7 7/ LED
BIGcoMBEEHEL

MRERUAFE

WAL B S R = T IR — £ %
fToTW3, & IicEE - TL 2HEBOWETIY 1 L —
U CITEET A~'985FE 6 F : 44655, "985 T A~ 994E 6
R 43750 ok EpHERE L, BB, kL Ly
¥ 7V EKRIEHIS EREXTO & OBLEDT0% T, il
DRI AR TED » oo EHon "985 7 A ~'994E 6 B
D v FID H BE6EICD WV TIEE B b T~ 7,
pHiz=— FARIEBRE S A L— Y v ZVIcEERHL
THIEL. BRI 3EROKMHEE R 70 b7
574+ —CEBL, E

HERUEE

BY Y TNET 7 VERNE, WRMEEL € O
SHFS KB ORBTEREL L. IKDT0~T5%. 7K5350~
70%) KWBEHEENTWVWS pHA2EITOH A L—Y D
gEEHEN (K1) RTOKRASBETT 7 L EXREM
LTW3 3D Z Oftic b X T pH4.20LF O & & A5 b
MUS HFARBRLUTOEDIET 7 LEDRMICED
KNG BEREY A L—YVOREE TpHMAETF LTV,
/. FEpH AR L CbLTokpBTT 7 L ESE
BIML TV B BIMEL 12> Tz, KARICE S &, 7K
REBLULD & S EEKA TR, 1 L - VORBLE

DEH S I EBL RAERICH D, HiT, 7KDT0~T5% D
XOBBTFEY A L —VE, ROREBEESZEL TV
Foo Tho, BPEH A L — VR TFERDCTHICH S Y
27 bBRE N, BIoE & EIopE> kBB OERIE
DB EBTEN D, TIH A L — VIR L fk
BETHBEEEDNS,

AREBERE BT 2L (K2), 77 vERRMNL |
TV B EBEEKD NS BEWL b DD, BEROEISHS
IR BB D, 7Y — 2 FAGE < K BMERI
Hot,

HIE, B2 0¥ 4 v = VFEBRARNFSTHRENT
WBP, BREYA L - VERERBETHEL, OR%E
FANTVBHRIEERES N TV L, LrLl, 205
OER» SRS (727 L e BEFY1 L —YDIE
JRWIKAB TSR EFRE L. BROY AL -V D
FRELEREBICEY TD 5 E PR s NI,

[ zof

KSFT5%LL L

7K5370~75%

FKEF50~T0% [

40 5o 60 10 80 %0 100
K1 pHA2UTFHAL—CDEE
LB OTEFRSBIS, B 98EELY

77 VEGKSTL 1%, pH3. 78) [ ] Dl GksH65. 7%, pH4. 03)

100}
90
80
70
60

T

11. 4
i4.4i '
- 04 T T EE -

TU—sWE | HE oy B
2 BRFZOWEMRIYAL— S OEBERHERK

" HEVEHEETIAR (T069-0832 PHEF#L36— 1)

* Tech. Res. Ins., SNOW BRAND SEED CO., LTD. (36-1 Nishinopporo 069-0832)
* BSHIEHWRILEE RS (F069-1464 1RP1066— 5)
** Hokkaido Res. Station, SNOW BRAND SEED CO., LTD. (1066-5 Horonai 069-1464)
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Comparison of nitrogen and energy balance of

sheep fed alfalfa and orchard grass silage -

Takayo SATO, Ayaka KIMURA, Masahito KAWAI,
Junichi TAKAHASHI and Sakae MATSUOKA

I]II]I

%

B, EHRUIUBETORERRICID TN T 7 V7 7
BERIETREE L o foo EDOHTHTIVT 7 V7 7 3B
FHELEL . HEOEEENEE T, XEMOEV LD
THbd, —HTTINT 77 7 EEDNREEEEHE L
7o DIRPNDOEFRBRNE L, FRERIHT IR

=SBRSBIV HDERFIHARESBVLEIN TV S,
LBLTNZ 27 ¥4 L—Y5EECFBIKBEL
1EEOER, TR VF—OF AR VTIREAL,ICE
NTWIEW, ZTTHRERTIEH. TWV7 7 V77514 L—
VEDAFECHEE LER, TR VF-HRERETO.
75 A% v— VR EEB L,

HHERBRUAE

AEMBEETNEDO, a—VR=% A L — icH
BLEIBNTLVZ7 307 9410 —2 (AS) & 2F&
NMpA—F»—F 52434 1—Y (GS) ZHWV,
FEDAESTHEMA L, 5 aicfiIL 7By A L —
VEEZNEFNATES DIy 1 HY O EY TEREDL5%
W5 Ltc, LT EE. 2%LREIU 7 BE 0%,
FERERER % 1 BTV, ZO%ERES5 0. 1. 2. 3.
5. Ty 9EEREBBIC L — 2 VIR ERELL 120

BERBLUER

1) AS Ciﬁ7kﬁ*f4 L=, GS Gitljwkﬁ}*ﬂ'/f v—y

T& - 1o CPEEIZASH18.49% DM, GS #312.4% DM

THolzo ASD NDF\ ADFEBIRGS X hiE» -1

M, ADLEBIIGS LE» -7, WSCEEH ASD

HBED - oo

2) pH & AS. GS TZhZ05.92, 5. 23<E|—J< LR
Bi31.16. 2.35% DM & & - 1, BEER IS AS Ti3K

Hjéihﬁ‘\ GST1.46% DM ¢t & tz, E2ZERT

D7 vE=THEEHZ (NH.-N) EEIZAS THL X LIE

o fedi. GS TRINISK E & - 1,

3) EREY Y OHLYHEEE . AST2.3% & GSD1.9%

X0 ED -7, (P<0.05), -

5) J—# Vit NH,-N i3 AS. GS & ¢> kG
E#% oEEc R L%, w3t D LIS &
DEHICE VTS AS DOHMBGS L FHOVEFADBR SN
oo .

6) LR (1) CBIFERERER. —9“«'( AS
DENCS EoEH, -1 (P<0.05), FHiICGSicHBiF 3
R~ OERBESE . Thid GS OfAkH NH;-N
MR HSE  AEHERUE NH-N 253 Sty — £ VEED S
WX & . Rip~gEta oo EBbh s, F0FEERE,
GSDEBEZEBII~ M FRER -1,

7) —* YO VFA B 3 AS THIKHE 5% 2

BEffiE cER UK, WPt T 2 EEBE SN
febd, GS TREEF—ETHER LI, AS TRERES
BRBSTEREB D, ZO®BRER L1352 RK/IYDED
AW VFARERB ORI Lt EBbhn 3,

8) TxANF—H (FR2) LBI2B8xV¥F-—HIF
FTRTASHGS Lo EH» -7 (P<K0.05) 5, EH =<
FWF-—HBpoFEh, 2y, BREETRSEGS D
FHhED -t (P<0.05) T H1id GS OFREEGE DK IC
HEh o fo e DITAE LSS { FEh~iBE L. /2GS
DHEHEDTEALEIE D - fetobic A ¥ YREBME L -
fezlickBEEbN 3, S SICHLIEEID DD T X
WE—DHEIMTXD GSOBRERBIELX-7cbD L
EZ5 Nd, £ DR 2 NVF BRI ASOAEH
GS £ v EL (P<0.05), EMFIHEES AS TE VAR
BRSNS,

9) Pliick, ASIZGS LV RBIHBIF 2 EHRFH
FRIEDE SN TV EH, REBRTIHIC AS OF 257
HAREE»P 2o Tz X VF—DFERICOVTH
ASOAENEVVERINR SN, REBRTHEAL -GS
@%%uugﬂiﬂﬁ 7J> -7z ﬁ.?f) q&:ﬁ@uuﬁﬁ%& & %)
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Regional difference of dung beetles collected in
cow dung on the pasture, and effect of nesting
pattern of dung beetles on dung disappearance.
Yuma KuniTomo, Masaaki HANADA,
Katsuhisa KURAMOCHI and Meiji OKAMOTO
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Factors affecting utilized metabolizable energy
output in dairy farms using grazing system
in Hamanaka
Takashi KITAMURA *, Masaaki HANADA *,
Meiji OKAMOTO *, Masato YAYOTA **,
Seiji KoNDO **, Masahiko OKUGRO **
and Tetsuji Nopa ***
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Relationships between sheath length and
dead material of grass and herbage intake
under intensive grazing for lactating dairy
cows starting different grass height
Yukiko NisHIMICHI, Makoto TAKAHASHI,
Tamako TANIGAWA, Masato YAYOTA,
Hiroki NAKATUJI, Seiji KONDO and Masahiko OKUBO
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Effect of initial sward height on nutrient intake
and milk production from pasture
under intensive grazing of lactating dairy cows
Hiroki NAKATSUJI, Makoto TAKAHASHI, ’
Tamako TANIGAWA, Yukiko NISHIMICHI,
Masato YAYOTA, Seiji KoNDO and Masahiko OKUBO
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Changes in Vegetation of Meadow Fescue
(Festucaelatior L.) Pasture under
an Intensive Grazing System.
Kenji Supo *, Kazuhiko OCHIAT **
and Kazuhiro UMEMURA *
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Evaluation of Kentucky bluegrass
(Poa pratensis L..) as main grass
for sustainable grazing pasture in Hokkaido
2. Grass and animal performance
.in the Kentucky bluegrass used by set grazing system
Toshima SAIGUSA, Shigeki TEJIMA,
Yasuo OGAWA and Shun TAKAHASHI

# =E

Wk odtiEmic B 3 TR BB HEERE T,
RS/ DT ER LI X 2 FEIARE CEHISRE &S D,
SORINOVREI NI BN 20T, HEYHZ
0 A A R R 2 S R 2 EHIE BB 05 04
BLELD, TORHITF, BAIEEN D OEERIT
RATEL &b, ENHDP ORENRBREEE-HRET
DREKEML, bbb, FinBiBE OEH O EE &
KB, BIRTIE. CCELKEELT vy y +—
TN—7352 (KB) wWEHL. Z0EMIcB T 2ERE
R ORENE S AEEREENRBIGCHVWOh b FE Y —
B & S L 7, ® OFSR. KB BBV B BB
DLEMRERTEL OO, EBEBKSEHETOHEK
EMED - 1o, EERRRENEBRICEL 2R HAFET
b 5DT. ARETIEBHKSEEICB T 2 HEEOKE
o N

BRELUHE

KBlrtoglevoso—x (WC . [Vv—=+%]) B
BT 1[X62.5 a OEBHUKIX & SBIX A3 1
TR G A vRBEE R L CEREMR & KEAELE
19984E & 19994 D 2 ﬁEFEjbtﬁ Ui, BB O EHE A
Blix 6 » Fih. FIIREIH200ke T & - 1o, BB
K310 XKoo . EEEKR L, X O BIKEE I
RERBAIGIERIC I X 6 FHE L. 20k, BHEERIISE LT,
1998412 I3 AR D BE A DM L 7o BT, 199981013 %
DEHIT 3~ 2 FHITHE L 20

BRBLUEBE

EEBRXICET 26 A5 9 HE ToHEZYERN
R IZ1998FET 3 ~4 g/nd/H. 19998 T6~7T g/m/
H &%EOH S IicEde » 7o, FHEIEALIIFEE
b HBISHE T, KB REIG OB E L b@BD 50
A ESN AN '

MR OBEFER, REEB X U OHRE <X 1
IR LTz, W Xic B 2 RERIE. MFEE b K
PR A8 U CHEHEAR R S S R Lz, ThusxtL

T\ FEBSRX oRERI3. 19984 6 At HEEEROR
Bz & - T 1ke/100kg BW/H % F[E 2 KIGHIE T % 7R
L. ZOREEEAER U THELHITIREIE LS -7,
Z 2T, 199 FERED ICHIKEER AR U L ER, BEE
B. BABLBIKOARRBET LA o/, Fhl FEL
WERTH - 7219994 8 HIc 3HEEB L HREENET
L7chs, B ICHEECEFEHT U /oA R, BRI LIRS
R ot, #OFER. 1999FE0EBRRXICE T 3
T AR o Ak R, £1 Ok DT, 1.01ke/FH/H
TR L. WX & EIRRREICTE - 1,

AREBRIC L 0, KBEMIT 1) SHEAEE M5 LI

CEETH DI VTN ORKITET AR D 2SN &

LiZw, 2) EEBRIT RN 1 Hiiiic# e
WA ERTAREELN S5, 3) WIFhoBBFE
T & KB#EIS ZRERNCHERF T & 518 EHIHEIK
BOEBICHE L BER 5 T EMNPS IS - 1,

i ERBHE HRBBE

200 | 1998% ot 3 @
0} ©;
i N /’\/"‘)\\\ z
"E 100t 1 M/M\ 4 g
) VI o
= (\/\/’\f 5
SN e —————
i (371 38 6 3M s
## 200 19F . 8 iy
w | \ o
. B
A 100 M / f‘\k\« o
0 FE STy s e—S5 s 0

6 381 28A3EA2ME 68  3ER 28R 3EA2MA
5 6 7 8 9 10 5 6 7 8 9 10

1. REEE, BRESSJUHNEHOHKR

o HFIEHE, () HOORBAROEEME L TRV,
BAREREE 1 B 14X (0.625ha) Kb

#1. KBEMICSIT 3 HIDBR

o8] EAR AR b T3
- _(mE-B/ha
R REBEX M &7 BE %\)ﬁ 500kg  keg/ha ke/BE*H
: BN () _(B/A)

'98 wmx 4/30 10/15 168 1018 527 555  0.55

Nax 4/3010/15 168 1070 S61 803 0.75

'99 ER 5/610/18 165 920 526 929 1.01

KBRE 5/610/18 165 917 517 8i8 0.89

“UbdEE R AR (062-8555 ALIRTTEEXE » Fr 1 FHD

Hokkaido National Agricultural Experiment Station (Hitsujigaoka, Toyohira, Sapporo, Hokkaido, 062-8555

Japan)

< EEERS (389-0201 REFRIMEAEMBAHEIEEITS-1)
National Grassland Research Institute (Shiono 375-1, Miyota, Kitasaku, Nagano, 389-0201 Japan)




-

LB EEMBTFISH 34 (2000

A REHEOEBEN 7 IV T 7 V7 7 TRBIEEMO
KEES L UEERCRITTE
~FASEHDEE -

N #E—-dbE B

Effect of Species of Grasses on the Persistency and
Productivity of Alfalfa (Medicago sativa L.)
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to Meadow and Cornfield on Soil Fertility and
Forage Quality observed in the Field Survey.

Tadashi TAMURA, Yoshio MAETA
and Tomoyuki FukuJu

#w E : _

HEOLZFbIC L S BVWEFHERFHEHP F v €0
IV B BICEAET 37 — ADHEMLD, FD LS5
SOMERE LT, MO RENOEZE, +~0
BOER. ERBOORHIC X ZKEBELESERHEhT
W3, HEToI S L-MEOREEEIHSHTIF
Zi%io ARBRTRBEMFEEL OB OSNLFEREICDVWTH
=9 %o

HRRUAE ‘

(1) MREBRBLOEE  +HENANOERELE
HRALTWARER2UFEWREBERE L, RERICBT
ZEIRBABCEZVHEM - L5 bAT LR 1 ~2%
FTOEMBHIZE L, i}

(2) #FEEE : O FERMARE GBI FEE). @ ERT
IEESaE, @FBTEOESSE., @ FEREH
& (FEREABRSE VHEM3E, L5065 LAT4E
ﬁﬁ%iwm%®%W@%§%<Dﬁﬁﬂ%E(&
(3) FEEI : 19958 ~19984F, Rz X -» THEIEE
DEEINE B,

HREBLUEE ‘
(1) #ERoOMHAES L CERBREOBHR (&1)
FEES B 2RKEHAE . BEH CGREGER)
THEK120t /hay £S5 A2 LIITEA200t /ha TH
D, ERAROEEERSHEHARZ, NIoWTHB EFE
BT b MIEEE L EED L. BRETREEEEZREOK
mtmofmtom%mﬂ%Ab@tﬁﬁmmﬁmgb
bfﬁ%tﬁﬂénto
2 FEIZOBENSE

i@iﬁ@ﬁ}ﬁ‘r’i MgO\ R K, 0y Bray-P.0s5
ENRIRAREL ETH BSOS S 3BETIE 8
5%l 5El. E56AZLMTIZAE, 8E, 2%% .5
Wi TOLDICHIBEEFELBI ZEEFILZNEVS
BRI, BRZERHICL Y, TEEE~ OIEEEKS
%%ﬁﬁ%fb%l&%m%bfwto
(3) WrEHEZ BT 3 LEESS (%1)
%ﬁﬂﬁ%bt%ﬁﬂS%\toééc M4%®5
L& 1 FlF > OfER (o I%A EHEALZ :
BliEB) 2/RL7 BIGA. BicBIF32X5 —ﬁﬁﬁﬁ%
13100t /ha, 200t /ha ELBTHDH, A5V —HED
%mﬂ&ﬁ@mmgmmmﬁ@_m«%bwf@%auo
tho@%Ah%U%x@@KO BHE BB} 3
25HE KOy NOs-N BLTBicBVWT o HEBETHY,
FRAROIERIRS BSH T HFRANBE L TV 5 T & 2R
BLTWe, TOLSBRPEIHAESINALTEEDI B
WEM2E, E5bAZ LMSETALNE,
TEOHEZ08ELTEREL TEHRLALELRE
(0 ~#330cnZE) OtE (~90cmZE) Hd NOs-N F#H
i, #hen, BB A T9. 5ke/ha, BEE B T138,
355kg/ha T& - fro HIF/KTEGZ S| XA =15\ b
DEFRERBABRH L-HGod T, 1 nEETcot
JB NOs-N OFAE F AT EHg 1< 3\ T60~80kg/

ha EREINTWV3, TOEEH~NZ EHEB

EDHTE L NOs-N ic & HI T /KGR D GRS
FITEITLTWB Z ERE N, WEHITH 3 [EHE
TREBOERVHHIN TV IIT b hhb 59,
1D NO:-NEERIREL B, HITFTARTLTY
%%anm@otoxmﬁ*wﬁﬁttfm *
ECHEBBERNSEZL SN B,

(4) FEEHOSE (X2)

HAEES CB T 2HE (1HBE) BLUE
@Kﬁ%ﬁi@NOrNﬁ%@%Fﬁﬁ%T
T KESEN3WBULDESREIC X %Mg&
Fé%%ténfmé HERBEOS B, K&
VIETH 2BIB0E S 3HMER, &5 %6: L&
DLEERETHY, BERBEHICXS K ﬂ#%
B LTWlke NOs- Nasﬁ)éf’fdﬂﬂ@ﬁﬁf‘éf
B ETHIEBOEGI 1 EEBETH - 1,

(6) FIEHEFE & RS, HERSE & OHEE

SEHOEREHE & XETEORSEE, HEAR O
KeNO;-NEBEDOHBMEZRKRE Lch, PHIWAL
5 BRI BRI A D NI - Fo, AFERBLFTIO%E
RIE & PHISFREE S T ERS . HAETE I KX
CEEBL T\ LRI N B,

C o
P
@*@Jﬁ“ o
m»wMﬁm
CUBSREC

®1 REABCHETIRREAEE L URRERASY

i s
KRERAR %200
t/ha N P205 K20
i iy 46 158 113 163
REEA BX 120 397 319 545
&ESPAILA T 74 274 206 276
_BK 200 913 597 935
NO3-N,mg/100g _ NO3-N,mg/100g
00 05 10 15 O 5 10 15
0 L] L] Ll 0 Ll
A A
~ 30 ———— 30 Rl
§ oy |
i 60 } 60
Ot k20
90 X '] 90 2 A Nos_N

0 20 40 0 100 200
3x i K20,mg/100g 3z i K20,mg/100g

1 BEiEA GEH), B (5652 LHE) L&
SEMNLERESSE

100 ' 100 . St )

[ &35¢22L

50 50

1 2 3 4 < 0 05 1 45 <
K %DM) NOz-N (%DM)

H2 HEMPOHUDL HEREERSEOHESN

© bR SRR (F081-0038  JLAEEETSED)

Shintoku Anim. Husb. Exp. Stn., Shintoku-cho, Hokkaido, 081-0038
TR BERRE R v & — (F089-0103 JbigEEKED
Tokachi-Seibu Agric. Ext. C., Shimizu-cho, Hokkaido, 089-0103




#=HB R K XD

I E % & &

1. FRNEE tHEEEHFRQERERZAR

H B ERk1L4E 6 H10HKW 11:15~12: 15
B B AdsLrrvEL I BEEE LD
EERR  BA ®Hth (FER) -E kMR E— KT Bk
B’ ES —2 (BWKkERIEEREARS)
[AFLA- X g B SRAT BN O BASE & 3 R {eHE |

. B 1 EFRES
H BF: SERR114E 6 A10HAKR 13 : 00~15:00 -
B OB k2 Ly EN]IBEBRE LI
% & REE. SERMFRE16Z8HE :
#  OE:THozmBiounTiHEsh, HEBERAI N,
1) FHRBOEE
R RIFFEER
B bR hiEERIIBERRED 0 KEH ®Bi
F O oyl BEsEE) T ==
KE 2818 bilEsris) [ BEABS) B K
HE R (ueErtREEERE) e Bif
FrE R LB EBERRESER sk #
Hb T8 deiEEsEESER RS EST )
2) VRRIEFIEEEH RSB EE OREEERICO>VWT
TEED 1 BEERIVEFEIEEEMELESZEE L LT H&ﬁ L7
%a —ER (BMKERIEEERERBIS '
[WAFLAR 1369 B SEATHCE AT D BRFE & 35 R fd
3) FRIEEIEEERMASHAEREZLSOBEICOVT
SERRIEE O R E 22 ERRIEIZH 10, 1R ICHESERETH@T & %5&% Ui
4) vy Ry ADBEITOWT
PRRIEEI LSRR RS Y v R Y Y A, F%?%%ﬁﬁﬁkmb‘tﬁ‘.lﬂﬁ%‘\iwr’u:ko WTl 25Fr—=
iU ERRIVEEHERES EEBICBMT 2 2 2 RE LT,
5) 2FHRE CPRIVEEORE B X UERIEE SHhRHE)
6) B (335) OmERII>VT
JHEE T AE33E (1999) 1213, DI 2 if. SHAX 2. v v RUw A 3 M. HEIHE 52647
PEESINITFETHIEMES NI, Th, MERCAOEFEHIB4FES . WTFNOBEETTH 3 & HiL
SNtz
7)) RPFFEHERIc>WT
KER (E18HR) DFETR DH YR uoln'ca‘ﬁ‘]‘bto
8) £BDOEEICTOWT _ : : :
BR#aaB 24 - REBFEHEKE9E - #EAE{W@%H@&:O WTHRE s N, T DMOEE T, 19994 5
HI1 B R CIERBE435% « BESEHI0L - BMABHINATH 2 T &, TRIEEFELBOMAT
EENI25TTHTH 5 T & ofth, 1&10E®A§fﬁ1&1’5¥®#"1@75>$ﬁié nto




HiEd L UEKER
1) H55E HAEMEAKROMEMKI
2) EEhTHES (EFTEEE OE

3. W2EFHESR
H B ERIIEI2HI0HE® 12:00~13:15
5 B WAREAREFERHE —RRE
B % & RER. SHERMFBEUZPTE
#FOE:LUFTOBERSN, FBOEE. TRI N/,
1) —tEmes
(1) FEBwmE
R ER It E I S B HEEE R B RO
R EREFRE R DR
H1EFFEES (6 H10H, AR, w7 vy e | BEEE. FERI6L0HE)
F20FHERS (12100, RABERFZIHE—2EE, ﬁ%aM@@&ﬁ)
SR B A E F I e 2 mn%EAwﬁ% »
YRV Y ADEE
£ B O
(2) FREEHL
Befgams ﬁE\&EﬁYQHGWT\g@?ESﬁkomTﬁgﬁﬂ%Tb 3ﬁkOMT@%§¢T
BHRE s,
DFgERE ﬂ%éﬁ%%v@ﬁ%@%
7R FRK114E9 A30H _
LB EHIFASESZERX 2/ 9H

SURIY A o 1E
BrEEEC 28R 10E
HEHES : : 2687 26H
HERLLD - 4 268
& it : 84H -
2) PR IVEERFThREIRERE :
Ao E B D Co
3) ERRIVEESFTEERE (FED
BlEED EBD
4) PRI EEE : S o
' SERRI2EEEEE LT, RS ﬁﬁmﬁm%ﬁ\iﬁﬁﬁﬂm HHEOEE, MERKR2OBMES X

Uy v EYY LOBMEIcOLWTIRES NI,
- 5) ERRIEETFE
REED EB Y
6) RSERHOHYHE
HISHIEHR LB RO ERI2ED S 1ISEICH T THY L, Z0KRO 2 EFIHBEBFEARSF cHYT 3
TEBBE LT, . MRICIEPRMICHEREERZHEYT I L2V TH TEL TV KW, Th
& D LRI ESEER . LEERE, BREFEAY. BWKERILGERERRE., ILEE T EE
(BE) RBEB L URIEEERENS 2FERICEBE Y THYT 5,
7) HEOYE : ‘ : o
FISHOMELEER & L ity (EHRERIZEL A1 Bh 5 FRISFI2AIHE TO 2 E[) 28
BEsh, FRENRERsh GIE. FISHRELE),




8) BERBEOHE
R, ILEEEHIFRSBREEZEY L iV Tw» 2 HAZ—K, SFIIFEN K. BAMBEO 3 £21tiE
EEMPAEREERRCHE L,

4. FHRNEEFERRR
H Bf : SERR114E12A106@) 13 : 00~11HE) 15: 10
B B wIREBERE
1) BFFEREEREL - 368K
2) PIRREZHEHE
#a —ER (BWKEFIEERESRS)
MFLAR I 3 2 SRR B DBASE & ¥ Mt |

5. YURTYADEE
SERI1EIZAIIB. WAEEARFETY v EY I A r%&%&mmuwtﬁ?ﬂ@%‘*i@ﬁtauomu B o
H B SERRIZEI2AIIEE® 9 : 00~12: 00
B B WIABERE
B E/hE EE s riSEESBRE)
1. BRI O4LE - FIFHERESBROL RN
BA EFE s HBEERRE)
2. IAoRREE» S RicBlENoEER
- ABRH ¥ (JIEEHIX NOSAD -
3. BHEEHKRERORIHIC X 2 HRROKE
KT KF (BMkERILIEEBERRE)
4. BREREEICB 2 BRRAE OB EIFHE
R B (¥R B ER )

6. ERVEERS
H B o SER11IE12H1086@) 15 : 45~16 : 45
B P WREEREREBEHEAERE
#EOH:LUTHRESH, FEOBR, TREM S
1) —#edids
(1) mBRE
PRI EEI L EEM I AR EZEERERB L O
PRIIEENEESOHE
% 1EFEEES (6 AI0H, AR, ® 27 Ly e 1 BeEE, SFHREI6LISHE)
HE2MEREES (12H108. WEABERFFHRE —~LH=, ?‘F%EM@@&%)
RIS
v ryRY Y LD
£ B DgjH]
(2) fRERSE
RS B, BRI 6IRT. COI L IMIBENKT L. SR>V TREERTH 3 54
Eahis,
IR : TFRSHEE3S ORERER
TR ERkl14£9 B30H
ItEEEASESEAY 2/ 9H
VURI YA 2% 117



BFFEHC 2% 10H

HEEE ' 26%% 26H
HHERILLY - B 26H
& &t 84H
2) PERIVFE S PRRERE
BlED & B Y
3) ERRIFESIEERE (i)
BlED LB

4) PRI EEHER o
HRRMEUB ORAT, IHETHRARUZEEORE, WERKRROBUE, v v F VY LOBEHIER
&Nz, ' s "
5) ERRI2EREFH
BIED & B
6) BIRRBEROH L
184 OHIF 5%%&Lfkﬁﬁk;(Eﬁii&mﬁlﬁIEmbIﬁBEmHME§T®ZEﬁ)b
RN, FRESRRS N GHE, MISH RALH
7) BREOUE
BIBHOFER (ERCPRIZE LA L L SPHRISFLASIHE CO 26/ SRRSO, KRS ML
Gl BE181 H®BEHE.
8) LERRAOHE
BifE, LR @W%ﬁ%bfthWTb%ELﬁ—&\$M§ﬁE\E%W%&@3@#%@
EEMPR L ESRCHES N, EBShio




I FERNEESHRERS

CERI14E1 B 1 H~12A31H)

=

=
-
&

—_— ﬂg a% -5 ) o
1. A o # . : *  [ZLel&| = REH] - [FEH
I - H T HE B B B H  Elylx - %
HIE B R & 894,000 802,813 —91,187 - T
£ & B #® 1065000 1,102,010 37,010  BAERETEE » AGERESOL « RS,
¥k L BB - 18,000 18,000 18424}
% B & B B 300,000 300,000 0 30015
W A 50,000 54,487 4487 FIT - SBR - RELES
& 2,309,000 2,277,310 —31,690 . ‘
2. X B 0 ¥ ** [ZLgl&] = [FTEEH| — [EE
% H ¥ 2 & % 5 & =ZLiz- W %
B Rl #® 1,050,000 1,008,000 42,000  SIWSISEIRIA - AT ROE
MW B 110,000 52,450 BT,550  AEFEEM - TEEA
H O & B 15,000 787 14,213 fHINE
& & 20,000 0 90,000 ,
- - < 60,000 40,000 20,000 vvRUw AEER 4R
N - 100,000 48,875 51,125 HHES SHB
i # 55,000 24,080 30,920 FBEEL~OHBRHE
i3 = 5,000 472 4,528  fRAFHE
S B - 894,000 0 894,000
& 2t 2,309,000 1,174,664 1,134,336
3. WX P B
I A 2,277,310
¥ W 1,174,664
Bom 1,102,646 LB & 61,818

EfEfrEi 8 501,210

BifERre 08 256,873
8 T O E 282,745




B A &
1. [ A D & * [ZlLlz]l = REFE] — [TEE]
" H F B H " OHE # ZLsl=" i %
MEESR S 1,626,385 1,627,985 1,600 -
il F 3,100 3,249 149 . - 3,100 ; %@ : 149
& &t 1,629,485 1,631,234 1,749 -
0. KX WO *x [EUEE] = [PEEA| — [RES
g H ¥ BE B kB B OELj[x : Ui %
S B R E B 30,000 12,390 17,610  #§ » REIK
R B -} 40,000 20,000 90,000
& 2 ' 70,000 32,390 37,610
3. X T & _
X A 1,631,234
¥ W 32,390 _ ,
B & 1,598,844 BEARE B B & 1,500,000
¥ EE & 98,844
I SETEERE

SERR11AE12 A3 BB O 2FHiRESH -
FHTLEDOTIZIRBEVELE T,

SERk124E 1 H25H

FRNE « i SBIRFIC O OLWTEEEERBLE LI LA, TORITRALE ~

L ST B
kg AR h & B E
E K

FeEERRE Bl H &



IV ER12FEEFE

CERk12£1 A 1 H~12F31H)

— & & &t
1. XA o &
15 H STEETEAE TUEETER VUEERASHEH i e
Hi4E &M 4 808,000 894,000 802,813  ERIERE BALERS
E & B # 1,037,500 1,065,000 947,500 41584 (4174 —EEM24)
¥4k A& BB 10,000 - 12,000 1084
® 4 BB 300,000 300,000 300,000  29FUA30CT
®OX A 44,500 50,000 1,936 BIRIAE: - k10 BUES & FRRE
& 5 2,200,000 2,309,000 2,064,249
2. X o
I H SPIEEYESE FUEETEE TUEERALEEE fi§ ' ' Z
mooR % 1,050,000 1,050,000 1,008,262  £x¥R34FEIRIZE
OB E R 120,000 110,000 58,280  HER « SEFEET L
HOE R B 15,000 15,000 12,862 LETHE - EINE
& & 20,000 20,000 20,000 AWFELEZET VA b
J& & ¥} 30,000 60,000 30,000 YyvEYwLBEHRETS EREE
& % % 100,000 100,000 72,975 FHEES L%D
i # 50,000 55,000 53,080 FHEBL~OHBRHE
M ¢ 5,000 5,000 600  FARAE « HIEH — 2K
S B 810,000 894,000 808,190  IRAEEFHIRIZE
& 2,200,000 2,309,000 2,064,249
B M & &t
1. XA o &
I H FIMEETER  FUEETEL TUEERASIEH % %
MEERR S 1,598,844 1,626,385 1,627,985 CERIAEEBAAES
Fl T 3,100 3,100 3,249  EHTESFIT
& E 1,601,944 1,629,485 1,631,234
2. X th o &
g H SFIFETES TFUEETES FUEERALEEE I %
S H £ E B 30,000 30,000 12,390  #E « HRE 285
B OB OH 40,000 40,000 20,000  [EUREE 2445
= z 70,000 70,000 32,390 -




D
=

OA &

ERR (16%
7
7%

WM E W

Sl

1E
&

~—

55
i

.
#

B3
&

FPHENINFFEHEPXFRINHE

W W HEHIEXHHEREZ

D
=

Oi& &
ESER (2%
Al -
Ml A -

)
¥ CBILBERP)

— (i EBIR R AT
B GHESEAE) A
— (bR R ERS)

R G B B D)

W CBIEGEAS)

= (BSEEEAS)

= (BEREHWEATET)

W (BRI R RE)
% (BREEAE) ‘
B (JLHp A B )

— (BHokEE LSRR
tH (iR

B GeisErEERRE
B (SEBERICETREES)
(B

)

sk FIE £
AR B-GEE R
EiE HE I B

SR A -
- TR A -
“ KFG I -
- &F w7

EE mE-fR R
It e S
JIE R 8t %
FE WK dF -

HE
sl
BB
iy

BB - PEA

(Erkl12% 5 A 1 HEHE)

BE - 4R

—fE - =5

R -

it
gt - s =




VL AL EE RS SR

FLE A2HEEHRRES E WY 5,
W25 ALFEMICEEY 3EMOESHER D %b%f%@ﬁk%ﬁ%%¥®%ﬁhgﬁé;&%Em&féo
F3& ARBRIERE. ¥4ESB. BUAE., £%48% b - THKYT 3,
1. E2BEB2L0BMNICERYT 2&8%0 9,
2. FHERBRW2FOEMICEET 3 R¥A. KEREB XUOPIRE L T2, FAESBIBER L IcS Bk
BOBEEFHERDELZFT TS0, :
3. BB RE2L0BMIERYT 244, HkEd 3,
. BESBRASIEDS - - EE L FEEEOHEIC L. %SALL%L\TH%EL%%&@“ZM
FAE K20EBERIBETED 2BEICE
RS Kéﬁ?£®$¥%ﬁéo
. EER 2. IERKRES 3. FOMyEIREIF
%6ﬂ KAki?£®&%E%E<O

& E 1%
B & K 3%
FE R ATZ
B 2%
WERE AT
B T AT

FTHR RREBSBERE LEARERET 3, FAIARRREEZRHEL. ARCHEYSS 2L X 32z0REE 45, ik
BREZSLBLERT 2, BEFRILHLEE L, BREBLICHET 2, REREIPITH LS - KM
T 5, BERESEOMEZT, BT 3, v ’ ' :

B8R 2k, BEIRE. FEEBLUVERIBAICBVTLET LD T hE B
ﬁ%éﬁﬁ;@%?iAmeE¢;bgn%iﬁﬁéo

FI% BMBOEHIREAELT2 HELET 3,

H105: KAk@W%%<;&#T%5 @Wi%ﬁéﬁﬁ@%ﬁ@%ﬁgbﬁ RTHEET B,

B BREIEE LR 7272 LLERBEAICIITHE 0% 4B Tk «.h%ﬁﬁ( TEMNTES,

CAVES %‘AT BRFEHEL, EEEHICOVWTHERT 3,

3% EREBIUVEMORTIIEL,00MET 5, $ES E@Aﬁiﬁﬁumm&téoﬁ%Aa®§%A§
FHHL0,000MLIEE T3, BELEHD S RBABIEINLE L,

Bl ASOFEFERI 1A LIHLVI2A3AE LT 3,

B i -
PRI 1 A 1 B—EUE,




VI B EEMH SRR EER

(% 5 4 6 A18HELED)

1. FRomEHEIERX
1) FfofEH v :
FEROERIE. A28 (L., XEABREZFCIRXBUADSOEES S 3) b oBBI NI RBEES RO
FHRXELT 5,
HEEEE. LEEEHESICBVTHREI N D LT S, :
BFERoCd, bEERIRS I B 2REZOFE LMDV, HERIE. REREOESE - KHEX T 5,
2) FRRo&ENX : : o .
BRI, IXERELET S, V- FFovy Fick3ERBIE. A4RT1IT256%F GOURR IFEAS0E) .
1 = VBT THBTELDL S T2 (COFERBAMTRID L2 2BH1A 1 =Y &2 3),
?i%UJ?D)U?ﬁGi RO B 5 I E 7213 A 4 FUEEE X400FEE D OFREAMKIC. RvFELBHET (BFED
u%%k\7»77«/bu947ﬂﬁbt€®%%6)ﬁiéttéo%iﬁ47ﬁki A 4RO A
J:‘FEE‘(”JBW@%EI%%L FTINAR— R TF[D, .
2. RRE O
1) #EEE
X EROBE. FROFbIc, ZE, EELEE, GV THEXTRE, FELEE A FIELT
HE. MERUFE, R B (FL3BRARUEE) 95,
HEXFHREOES. #E, BELICEVT, IXERE., FEHLE2E X, Introduction, Materials and. Methods,
‘Results, Discussion” (& 7213 Results and Discussion) &9 %, :
ki, BMEEA. e, BERS T EEMEEXTE, %%ih?ﬁﬁ@f‘% L BEXOLE A LTBRE
BEZIC *y "ty e ’5:]\31\ X535, ‘ ‘
2) HFFEHX = :
MXEFREOBE. FEREombIc, #E, EELEZEE, 1L T, BT, BE, FEL2E2EF
ZFX 3. EHAIE LT, B0 <y — QO0FELIA). #E. MERUAE. R, B, 5IHR. HEOIHE 7
o EX DY <) - IEIFXERREIE TE TV, HE ORI, FIXX (AHEIR ¥ (77 7~y M
DF—7—F2zhfh 8BURNTE ~
1 ==VH, HiECHEREA. . BEFRESEMXERXTE S %ﬁfﬁ?ﬁﬁ@%{%\ FEEH/ODLEIAL
FTRMEBERR I "y 7y e AN, K517 3, . ‘ ‘
BREINEBECORENARES T, T TIRERINTVLEESE. Bdic [ER £E HEREEKCBVT
FeFk| LI#T 5. ’
BYFEREOBES, XE, FEELREV T, FIEE, EEFEL=F %, Summary, Introduction, Materials and
Methods, Results, Discussion, References, FIXHE (500FLIA) DOlEE T 5, ‘
Efgob b ic, IXER. XXFEREE b~y 71 ¥ S OBEEZLRT 5, FISUI. 205, FE8FBLINET

%o
3. FE MKRF
L F 13

FEDIEER, 15V v 7—, TV I~ RE—LF+EI V=, ZROTHETENENRT,
2) MBLUHRZ, IKICEE, FROARBACKEREANSEHEEET S Bl <1, <&l
Mz, —HFoA4ROBTEEIF S 5 7HRICEE, ARORAKIHRBELEERELTEEAN S,
MBS v+ TEE, ZOFEEPRTE 2L 1cT 3, MM AN XFPHFIR, NOoa - chETEHEEZA
N3,




4., RIFESBTIcEE « K

1) & ¥

BIER FEHRCOAE L, FHAIE LTHRE T EEENITY, REKEL TR, FRO®RE2T-TRESI
AN '

EEESR. %%#E%ﬁbmm@f\Ehﬁ&h@t+ﬁ&%¢5 &,
2) BE - KH

HEHBXOFERIC>VWTIE. 2 AL LORERBORE - KEASZT 20, KRN REREIRERERXVRET
%o WERER. BERICOVTNRITEARY 3 EHTE 2, BIEERD o NEHS, BRIEHERG L ER
BEOHD S 1 »ALIRIKHREE LEVWEAE. BEERO T b0 s LTUET S,
5. FFROERHMC B
HHEEEER L. MAREZRKOEL S 22 HRNKRET 5, FEIE. ER 13, 3R 1 o Get 2 =W T
%,
BFZEURRT I WO R L Td kW BIARCURRIE. EE 1 48, BliRE 2 o5 3 2R 5,
ERORRHER. REREL T 5,
FHESRTNCAHMICBE S 5, HEHZICoV TR, BEEE T, BRERBSEHBS RS, BE~REL
FEOLRIBHWT 5,
6. HIRIN—YHEBBIFO KW
HMEESE. LRY-0, Bl By 1 R=v. (2BHA. KFAA, FI32,650FMY), KFR-OLIAE L,
R D 1, ‘ '
BrZEsisCid. 18470, R B 4 ~—2 (2B#HA. HFEASL, m%mm;m%)um&ﬁéo3«—
VEBABAR. 1 - VEHE L CERSOEREHMINT 5,
AEPARRETCI V- LELEBE, 20 L— 2R3, EBEEEAEET 5, Z0M. —BOERIH~
BRI S B S 75 5156, EMOEBLELEML T 5, |
7. ZOHOBERIEDFHEM
FEUAOHEEHEOEMIC O VT Ik, HAEHIESEKICE S S,

M AU
ik 9 #1218 2 H—EIE,

- —91—



I JEEEEMHRESER REZSSHKRTE

(REZB X O ' ‘ .
$§Exi\%EEl%&%EN%MW%%aT%&?% %EE&%EMAEﬂLﬂéiﬁﬁéo
(REZEE2OBHE)

ARBRF. PIFHRXOEE « BMZT 50

M R .
Z OHEIRFERL S E 6 A18H b SHEfTd B,

X dbiE Eﬂﬁ SREHE

F1% ARFIBEOERT S CIEREMICBY 2 BIAB X2 0 K ICBEESEFEL b T boicd L, 8
2BV T [HEEEMERE] 2B, ThiRET 5, :

Ho% ABRE, FHICHETIELBONEbOEMBE T EMNTE S,

B35 AER. ZHEABEO DT OO EREREETH2EBT 2,

Fi% SDHEGBREZRELOMEES X, FHEELLBVTRET 5,

BHER AHEOEHEIR. BEOWEIC L2, : ~

M A
C OFLEIZETI544E12H 3 HA» SHEfTd 5,

$LAbﬁ$ﬁ
%ﬁ@ﬁ%%ﬁ%b&o&#%@®m\ﬁE3HXE§Tk@ﬁ%®m\&@\ﬂ%&m5¥ﬁmﬁﬁ%%\
zpm%uWk@ﬁL\gbkﬁ%%&%%mxtréﬁkﬁmfao'

2. DEUEIZTONELMERESCBVTHERL, FESHCRET 3,




tEEEMHES 188 (ERKI122E1 8 1 B~FER13E128318)

A
R

BA
7INR
)11

i
L

5
i
hiui

X
i3
5
bl

AR
e
Bk

e

RARIEE (B K

R (BER
TR GrigEs0

;i b X

#E— (BER
B (wER

Pak (REIEED

1 B RENERD

B— (ERBEEMEHDD

i (REHIX BB
Mi— (tiErEEES)
"k (2L v)

At (BHER)

BoooE #E db R

kg & O R

B /MR E— BEX
BT EFR GEN

e
[BZ:N

Hil
A
(e
il

==,
=

g
AR
Lb%

fEH

ERIT I (SHEER)

FRENS (RIIERD)

i
—
15

BB
FKH 5
=iH  rERE

=

H

Z

Fi JLRED
e CHER

EHCIAPN)!
28, (BEK)

# et

g CRLEsD

% JLRER
B GEEBI LSRR
F5 (LR E%)
Bl GEEMIES)

B CHER

= Fh: EECE—E dE R
cvvRYy Atk BE O R -FH BZ Gt X

LA
/NI
KR

ME GRER
#®F JLEZD
g (REIERD

WE S
ST )
HE ®

3
AL

NI

#*

1T
KT
iy

-,
Bk (HEA)
#*5 dhes)

= (RRESD

R (ERBHBEEER
it GREIEZD
F— GtiEBaRR)
RS (FEIER)

el IEH GHEX
Ak #Hr— JeEED
HE B (ERERD

B %Z—
[N} =1

* ERR124E 4 A IcE ORBISROMMAA X CEDD £ 40T, FIBRBO—MEBSRI S B FETE,




I & oo

No&
M E R OE OE MM W

Al
8
)

LR

[ &

&

3
h_

St Tk

=
o o W E

H OE W OH R W
T OB Modb
8]
om A

H
=

b

=
2

W

H # OE B

~—

3

&)

=

=
o

l

> H # W

i

% B/

oo B ook W

=

133-0052
004-0812
001-0014
005-0005
061-1124
295-0003
061-1134
063-0866
060-0003
060-0003
080-0856
061-1146
061-1102
062-0055

084-0917
079-0000
080-8555
098-3302
068-0403
089-0356
069-8501
089-3713
057-0023
061-0204
090-0018
081-0038
860-0082

ItisEEMHRRSERE

LR BETR

IENKENEL — 3163 ZE/NEZRHA § 9 308
HRHEERE LA 245 TE 4 —10
AR &3 TH
AMTHRIRE 5 4 5 TH11—16

JLk B TERRRETEE 8 TH 1 —17
THEREITANE 7186210
JIESTHILHENT 3 — 6 — 3
FLIRTHPEX\#F 6 S35 TH 6 — 6
HUBHRRRIL ) 47T TER B ¥ 5 - C VS AT
AR 3 KT TEF = — ) x40 3 &7025
S KR 7426 — 5

Lk BHEAE 1 THIL- 5

JLIE BTG / E565— 166

AL X F 5 5 416 T H

& BT

YR ARE1 2T B
SEIEHIFIE1610— 1
TR 2 11 %
FAGEREM LRSI TE
SAERANT 4 TH
KT 10— 90

TLRIT SR B ARAT582 3 1
RHMEHE AT 4TS - 5 REAATS
T ERR R L6653 A T2
ERERM BRI R AR LTS B AT &
T RATHIERT 6 -7

BB IS 5 R30E M
SEACTLE 3 TH23— 6

CERkl2% 5 A 1 BEA)

YRR B R Y 5=
BRI
BIRGHEAE

IR LR AR 5 —
L

RERFRERAS
TR RS R E ke v 5 —
HERTX XS RE Rkt v 5 —
BRI RSB E R ¥ 5 —
TtRAXEESBE Rt 5 —
JtrE B E SRR




pae i G

=
o

R
¥
3

B
i
B

LY

=
s
a1

H
+
BE

i B B S < = =

H o
L
@
of N

* W O

N
AE XA EE Y S EFRFRFR

o> o H

@ H H

= == R = S = |
E H OB =

~

i%:

T

>

l

1
W

o >
Mo

i
MoO> R

i

[I & o

B

o R IZTMNE B ISR &

BE oo

W

B W

194-8610
088-2313
069-8533
098-5807

098-5736
989-0225
082-0004
098-3302
082-0071
080-8555
055-0321
041-1200
089-3872
060-0808
098-5736
054-0051
080-0013
060-8588
086-1007
062-8555
081-0038
943-0193
994-0101

- 001-0010

081-0038
082-0071

-089-3675

020-0123

- 080-0333

329-2793
098-5711
955-0144
069-8501
002-8062
329-2793
069-1464
098-1612

HEEETHTE/IFEE6 — 1 — 1
NI EEMERETE A 8 T H 5 &M
TR SR B RRET569 28 Hh

| BEERREERT FRET 05 A T &

EFHRY I o
EREOATRE 1 THT7&U4S
FIPEERFERT R AL 1 4R 4 —13
RIERPRIEH L FHEEILTH
FIPAERSF EHTH A

HIATHRE FHEI P 2 #1115
PIRERE I F E <5261

B HARAEFHTAT0E 1 3

RRF R :
ALRTIEXIE 8 4278 2 T HE—ARETE
B B ETRR - o
EBHAERRE) RIS LT H 6 Fith
HILTPE 3@ 7 T H

AL RXIE 3 4:PE 6 T H

TR AR AR IR 7 SRR 11T H
AL ~ o 1 it
BB ETF TSR 6 FR39FH -
FrRR EMmRER 1 -2 -1

IR RETRFILITAT
ALRMIE1047 4 TH | Bt EBEHEN
EINERFSET TSP 5 SR39FE ML

T PRARF = HTHT A

- ERAGIET PR LSE 25— 1

BT TR F5RF 4

B ER RS FFgX 14— 3

W AR ARZHER P AR ZH B T T A< HA 768
SRRl B H] - SRR 154 & 1514
FriR R R AR T EAREL229—11
LA B RRET5822 3 1
ALRHIEXAIL 243 TH6 —14
HE AR AR EAD P AR B T T AHAT68
5 iR R R ETIRPN1066

RO ERELERET R SR H]

FINKEEFE
P W RE Rt v & —
LHbDFE=ZFEK
FAMETHXBENRE RV 5 —

JbHEI R EEEE RS
FHERWE A E

RAF2T N AT Yy F o Vet VRIEESE
e U R E R v 5 —
BEWKESILEERERBSM N A v 5 —
WILBERFNRES

BB RERRER 2§ —
7 75 HEH S

JeHERR R
JbEE T KA RIS
HABRK BN RE K v 5 —
THEEREESESS

T R O B R (i 2R
A—H=w s 75V vFEY 77— A
Bk ILEE B RS
Jb¥EE ST B AR
BMOKEES IR R RS

ILEERREEDR
e B AR

BWKEA L EREARGMENE 2 v 5 —
LB B
BEMKEERILRERRE

HHENOSAI

BEMOKEE SRS

HRESERRS
MR EAT

MoK EEE R AR
FHEH I L ET RS
FIRMtX RSBkt v 4 —




i

koo

F X B I X

Jt

B OE OHE X X X A A A O

AR

¥ & HHE X B XN

5w

ke

$ H

St
i
W SE

?ﬁﬁ#@@#ﬁ%ﬁ@%ﬁ%%ﬁgﬁ
| & | & & W o o » & |1 | & % W

|
o o B

099-1421

062-0052
060-8589
261-0002
069-0841
069-0841
062-8555
086-1153
063-0867
069-8501

060-0042
065-0043
040-8501

098-1821
305-8666
069-1464
060-8589

- 081-0038

069-0831
093-0504 -
089-3675
055-0107
098-4110
098-5736

~ 060-0004

069-1395
088-1365
081-0038
080-0847
088-3331
080-0838
264-0004
089-3675-
088-1124
069-8501

W B AR T B 184 7

ALRTHETPXARR2KI4THL 34

AR 9 %069 TH
TAERIRX AT 7 FHl |
TLRIATARRIENTL54— 4
ILRIFTARRIERTL54 — 4
AR E » 1 B

AR~ 1 TH 1 B
AR T 455 TH1 —21-4065

LRI UG RRET 5823 1

ALEHRRXAE D P8 7 T HEE RS 4 B

AR XERET S TH3 &R 75
BRAETIAJIET 1 —27

BUBIERREECHT BEPY

SETEHESE3THL 1

& iRERE A HTIRPI1066
AL 9 4P5 9 T H

L) EBHSHTEH S PG 5 $R39H
LT EF IR ZERT17 — 10

H SEME B EHT PR E 108

o N ERABIHT FEILSE B 253 i 1
PO TRARSEECHT 4<HT 105 — 25
RIGEFEENTAED 1 TH

e AR EE TR »

AR R 4 475 1 TH

5 IRENRIEHTER 6 #7k155

B AR R HT R AR LR

LI NERFSHT 198 5 BR30F
BIATIARRET 3 T H11%H 2

N _EERESF I BT 32 8 F1444
HIRTAAZENT 1 TH14%H 6
FEMEEXTFHAE 1 —52— 17
S ARA BT FRALSE 257 i 1
B ENE TR AR

LRI R G RRET5822 H 1

7 Vv RRG R SE S REEERITERS

It EREEFIER
JtiEEREERFER
SRR
AR RS RE Rt v 5 —
AR RERRE Ry —

- BWKERIL SRR

e E AR R RS

bR S -
Y 57 BEREHES -
Je B B R R B R BT AR AT

BMKESRENRE v 5 —
BHEHERILIEETT RS
JEHERF R

e B B ARG

{2 B B T 3R

- ACERENL RERIER

HEARMXBERBE R ¥ —
FRIMHXEERRL kv 5 —
JeEENT KA B R

w7 v RERRMAESS
JeEET R R RS -

Y RMRBERRE € v 5 —

AiE L BER RS

ENIRFH TEE

- @ARN 7 Y — v RETSET

LB REARFR




~—

#OH = M X

=

[ 1

ook ok § W om m

FH

NEE S R OB > N M

W I

=S b

=

of & o

B

Ao M o I >

[

A

W & M B 8

080-8555
098-2214 .
062-8595

156-8502
081-0038
086-1153
861-1192
088-2304
080-0314
060-0003

083-0023
062-8555
083-2684
060-0003
080-2464
321-8505
001-0010
099-0404
069-8501

065-0016

062-8555
061-1373
084-0917
088-1350
329-2793
098-4110

090-0066 .
080-8555

081-0038

089-2106

060-0909
005-0013
060-0807

069-8501
080-8555

086-1153 -

MG RIS 2 4311 %
o) R BT B 119
AR 7 1B

SR ARKRE L — 1 — 1
BB AR HTATE b 09 F
RN TR > £ 1 TH 1 %
REAR B G & T 2421
11BN T
S ERTAE A TR T 1
AL 3 4756 TH

e BRI 3 4% 4 T
HRTSTERE > & 1 Fh
PR R AT 4377

FURrrhR XL 3 476 2 —10— 2 ALBH S EVIIF -

HIAHPEMUEIL 1 THL — 7
FERE THIEMT350

AR L0578 4 T B LG LN
HREEBAAGEL | T B X FEBRATS
LRI S A RRT582

MR ILI6EH 1 TH 9 —40% 3 7 7 3 — VL5045

AR 7 B 1 FH
HEREAEEIT H20—12
FIRETI A E127E

R ERES IR R RN T

P ARELARHER G AR EF T T A< HAT68 -
RIEEEZEA®EY 1 TH
JERrTEABT11—30031:3£60 A P 3015
TG FEETPE 2 #7115
ENNERHTRETFHT S 7 5 $R39%H
JEEEEB AT T AA186 — 4
ALBRTRXAL 9 & 1 THE#E v
FLIRTTREX EEIPIRRET 2 TH 8 — 4

ABRTIERIL 7475 1 TH 1 B 5 At £ 18— TF

{LATCA BRI 5827 1 1
wILTHAG HET P 2 #1113
LR TR » Be 1 T H 1 &t

WINEERT
LEMXRELRE Y 5 —
BEMOKEE LB RS
RRURERF '
JbiEE RS

AbrEEARSI RS RS

BWKEENMEERRS

LB T vy v b
LB R BT R R B R

BHkERILEERERRE

Alle ] "

7 a RV

RS R IR A O 2 B LR SRR
FHERFBFL

bl ERREERS

 EBEMXRENRER LYY -

M ERFRERAF
BEMKEEIEE RS

YIRE PRI B ERRE R >~ 5 —
PIBE X B R R E R & v 5 —
BEHMOKER EHRRIS

SR RERRE Rt v s —

wIRBERF
timERERRS
TR EERRE kv 5 —

AN —=YRAFh e I=F7) VI

B REEAFRHIREER
wILKRERT

JeHERE ARG BB




PN
It
it
it
PN
PN

i3
g
[l

o
&

- E &
3
m N

N
1

RO

FUM R BERR

B
i1

AN

%

N

/NEL

Pl

<>
X & BA
R ¥
* #o—
R A=H
(>
it & W
i IE 8
%
B & —
R % 7
ELIES
-3 23
moE T

3 AT

YRR R

ST [
H ¥ 3B B oI

H O

>
o m
o

Moo OB M I MW

]

X

&
R B 22
moE N BB ¥ % W

Pl

BF
P
>
[

2
oA

.

098-5736
048-0101
069-0832
088-0331
079-8610
079-8420
861-1192

088-0331
080-8555
062-8555
060-8588

049-5411
080-8555
089-5615
069-8501
056-0005
064-0823
060-0001
099-2493
069-1395
060-8589
086-1153

020-8550
062-8559
090-0018
080-8718
086-1153
086-11563
080-1231
081-0038
041-1201
069-1395
079-1582
061-1142
099-4405

S ERRAERINTR » [

SRRV AP T A PI309
IRIHPEE 36 — 1

EPRRER VRT3 1 4t 4 TH
S 6 2619 T LI ATRRFE
JEIITAIL104 9 TH 2 — 6

RE A BT & AT E2421

ERRERE RIS 1 544 TH
ARG HET P 2 #7115
AL » o1 Bl
ALgETitpRXIE 3 405 6 TH

W HH ARSI F R E123—10
HHATIRRERTE 2 #1115
RS BRI RETHTHT 162 31 1
LRI SR G HRRET6822 1 1
BNETEAETC SR VET2 — 2 10

ALgridhR Xk 8 46730 T H 4 —356 - -

AL RXIE 1 4&P510T B
AERETH /K196

& IRER TR 6 #71L16%5
ALiRTHEIEXIE 9 4PE9 TH
AR Ry o1 — 1

AFEEMTEH3 18— 8

AL ESEXE » 1 Bl
JERMELER 6 — 7
HWILTPE 3% 7T TH14
iR - it 1 T H 1 &t
R AR » o 1T B 1 &
T ERER AT P 2 #2166 —17
LINETR RSP 5 #R30FE
BHAIKEFHTART842%

& EREBRIEHT 6 #1565

BRI LEmETR21—12
HEBTATER 3 THI0— 4

FIE LS ERTPIARET30 & H

e E KALRERR S

-EREMXRERERRE R v S —
EHIREH BT IR

YRR RN RE Rt v & —
TENXEESRE ket v 8 —

PIREPEIHIX R EA R E Rkt v & —
LB ERFHR
BWKERILmERESARE
e E R B R R

- wIEBRERF

LT BRI &
W R B

Rt EER BTkt v 5 —

bR VY v A TEME
R BERF YT
Jb¥EE T h R R R RIS

LM E KRR

HFRFERFK
BMOKER LB RERERE
ERMXEELBE Mt V5~

N VAL 1N

JeHE R RIS
JbiEE AR R ERRIS

TR RSB E R v 5 -
At EEARE

JeiEE I h R ESER RS

- HEHKEERRERE v -




B OB R RF BT BF BF M BF RF BF RF RF MF BF BF F ¥
B R EEREREEEREBEBBEEBERE BB E

5
i

WOWOH W OWoSoM

W OW oM
dHHEHHIBE B E AHEHEOIH$ B E

£ o o
B ox

ot
E:

®OE
=

B>
l

F
[ 2

(EFa

' ¥

BXF I HE RN
(S

-~
N oo B

C_
B Y i B =
¥ H & MR &

|
I

B

HoONE S *
W EH 2

%

098-5736
060-8588
094-0005
305-0851

099-1406 -

089-2446
080-2472
329-2742
080-0831
069-13956
099-3292
098-5736
062-8555
069-0361
080-0853
080-8555
098-4110
004-0865

080-0831

062-8555
089-1247
893-1601
060-0004
080-8555
422-8529
081-0038

069-8501
004-0862
020-0123
069-8501
229-0006
080-8555
294-0226
060-8589
089-0554
099-1406
099-4405

B EREAITR s
AR RXIE 3475 6 T H
RGN 6 T HRETAGIRATS
KME-> L EHARHOLL -2

W B AR I HTIRAES2

N HINE S GO
HIKTE224eR 3 THI2— 9

W AR AR R BN PE AR AEEF B 7R 388 — 5
AR TR 9 #7613 %

4 ERER AN 6 St155
REERRRBEEN 155

B ERERE N RR »
ALIRTTEEX ¥ 7 o 1 Fih
HRRT LRI 142 TH1185— 1
WL 3 &2 THA4
HIATHRE TP 2 $R11%3H
KIGEEENTAEDY 1 TH
ALIRTEEXILE 5 45 TH17-10
wWILTRR AR 9 SRPE18% M
ALRTHEEX ¥ 7 1 FH

e IATARFINT SR 5 4R 11 % H

- e IR ST R AR ER BT 1 LI FH4938

AR IE 4 4675 1 TH 3
ST FRTZE 2 115
HETHARE36
BRI TS PG 5 $139 B H

TLRITH SR RRNT582 M 1
ARSI 2 53 THS5 — 9
BT TR 1| R P 4

TLRITH SR AR NT582 F e 1
FERTRFEF 1 — 1771
SRR HINTEG 2 4711 B
FHEMITAT 141
HBETALX 9 2675 9 T H
FRIETALY & 912 HT160—67

% BTS2
BB ERT TR0 %

JerE R REERYE

b E R BB R R
BORIX RERRE Rt~ & —
BB v 5 —
JtimE L RS ERE
IREEHT 23R &

H ARG EH EIRE T o 2 PE AR AR B S
HAH REERR AT
JtiE L bR RS
JARB I &
JbEL R ILRER RS
BEMKEAILEEREARS

wIRBERF

SR B R R e v 5 —

EI AR SE BT T80
BB A SRR
BARERSH

B R L B BRI A S5
w7 U v iR
HIRGEEAY
BRI

i SRR

R RFEARY:

BEMKEERILRERRS
B ERFREARE

RAR RS BRI 0
wIRBERT

JEHERF R

TR AR
JeiE I R R
REMXEESRE ks —



H @ =

i3

o >

il o

o I

i S S S O | R
EE & I &% &F & &F HEE m

= H
-

5 O W

|

~—

% Om |m m@

H &

S

|

&

= I

I

Y

N
I

A

M

&l

l

069-0813

329-2793
062-8555
086-1153
081-0038
086-1045

1 080-2470

062-8555
001-0010
081-0038

* 060-0061

093-8585
082-0071

071-0027

329-2793
062-8555
060-0001
060-8588
194-8610
040-0081
329-2756
086-0214
098-5736
399-2793
099-1492
080-2464
069-1464
073-0013
095-0041
060-0004
061-1371
073-0026
062-8555

TR EFIRETSOFH 1 = 3 v g Y FIRIA01BE

AR AR AR AR R HT T AHAT68

ALIRTEEXE 7 o 1 i
FREE SRR Ry 1 — 1

BB R FLETE 5 S30R M

AT 5 &L 3 TH
BEATAPE205RT 4 THA9—13
AR EEXE > 1 B

ALIETHEXAE 10476 4 T Bt B LN

ENERHSHTFHSPE 5 KR39% M

LR R 1 4475 2 THESRE V5 F
WETHIL T 479 3 TREEBAFESRN

TAIPEERSE S ETHTAE R O 45 2 ot
HEATEZ I 2 TH 1 Bt
WE AR R PE AR BT T AMAT68

FLIRTR X 7 1 &t
AL HRXIE 153 TH 3

ALK 3 &P 6 TH
TR 26 6 — 1 — 1

BRAETR ISHI20% 1 —301
HE AR PSRRI PE = 7 — 334
A BB BRI TO M 1
B ERRERINTR »

WA A EE P AR R T AHAT68

H BEHI R RT T 25%
HIATPE244db 1 TH

& SRR T IP 1066

) TR )11262 — 2
+RIHE 9% 6 TH

AR RXIL 4 &A1 TH
HEREAHHEITHI —10
)1 T B 11735
ARTHEEXE 7 1 it

—100—

BHOKEES SR B

MOk EEE L R R
TR R RS
e B R R

TR A R et v & —

MK EE S L L SRS
AR ELERS

AT BRI

BEAE T AL E
WM RN R 5 —
JLHEENT R R

R B R R v 5 —

MK SRS

BWKEEILHERERRS
+ 7 v v IERE A

Tt BB e 2
FINASEEPEER

EREALR

et B B AU R
Jeits R A R

| EMOKEER SRS

TR A S

B S R AR A 2 B B L TSR
S WIL R

LA R R R > 8 —
TRHIR R R R 5 —

w7 L v BEHRHEAESS

e E BERBRS

T EMKEE IR LR




=

o H
O & @ ¥ H
et

H @

\}
7

H H KH H

[”OFE M R E 4 E E

Fu |
&

+ B W &

=

2 W

S S

A
I s =

<D

X
I

n
W

BOEE W

- 098-5736
y 041-1214

522-0041
080-0831
069-0822
098-2802

099-1406

081-0038
081-0038

080-0572
100-8950
080-0572
069-1395

081-0038
080-8555
069-1395
081-0038
329-2793

081-0038
081-0038
389-0201
061-1356

007-0849
066-0004
098-4100
107-0051

765-0053
099-1406

086-0214

- 089-2106

089-3675
088-2312

BeSERRELIRA AT #R » [
BHARE R RAT74— 4

R R AR \IRHT2500
AT FHETRE 9 ARPE19
LRI TR BT 5406

) HERHR BT 1 [H TR PY
W B AR I HT RS2
ENIECHSET RS PG 5 #R39% M
EINERFTSHT RSP 5 $R39%

I SRER S EH BitA 8

R TREXE B 1 -2 -1
FIEARE R B A 8

5 SRERRTAETR 6 #1b15%

ENERHSIT S8 5 #R39FH
HIATIAGHINT P 2 #1135

5 RERR R 6 #1165

ENERH SR FH S8 5 $R39%H
WA AR HER PG AR B ] T4 HAT68

ENERHIS R #1578 b AR39F M
ENERSET 1SS 5 KR39FH
REEALAEAEREHITEEF375— 1
EETPH A1 20 % H

ALBRT B X IL49 18T H 4 —22
FrRriREB4T2— 6
RIGETEER £ o~y 3228%H
HAERBX TR 1 — 5 —12 -

EFEHETHI2575
B AT R RA=52

BPATERB g T3 #BHRAT38 — 5
JRFEER A H] R AR 18625 it 4
Hh) [ ERA BT Pa{lI5E R 25 F il 1
N EAREEZRET)I R 4 T H 2 Zi

—101—

JeRE KALERSEES

C EEPEHNKEEIRE Rt v 5 —

BRI R F BRI

- HAH SR BRI

@ B AR T i L E S

X RS R E R € v & — )BT AT

JermE L REEG RS
b E B ERBS
LB B EFRS

BMKESREUR vy — TS

BMOKES RER=RDERIREZR

BMKEAREUR v 5 —+BHdS

LB B ERBS
wIRBERF
JtiEEhREEAES
I EN L BB S
BEKEEEMERS

T B

JClE TR RES

B HAOK EE SRR BRI L 555
TR B EREER € ¥ 5 -

CBGMS bH A

it

FEMOKEE B PR R RS
JerE AL RERRRE

FIRERX AR E R v § —

TR R R R E R v § —

JEHHENL REARFER

- BRI



+#H ## F F # & F B F F W

EEIXT T T @ BEEEF
o
ra

b

[l

HEH A

il

& B S
B Om E =
Bl E F W B

il
|1
=

F =
i
SIS

3 N
A
ESS

B 5
B

&

[1]

hui

il
|

e ¥ B

HAESEREY 7 b
vV =THE

i

amp
[WOEE

aob

[

O

(D>

IO
=

= )
BREN F &

056-0005

060-8588

060-0811
305-8666
060-0811
080-0011
098-5736
069-8501
098-5736
093-0035

060-0061 "

392-2742
062-0931
020-0123
086-0214
069-8501

081-0038

098-5736

097-0016
080-0013
004-0846
082-0071
079-2402
069-8501

069-8501
069-1395
098-1612
081-0038
305-0901
062-8595

001-0010
069-1464
062-0931
080-0808
069-0822

HREHAITC > V2 TH 2 BUS HEXUTHNARTS
gt RXIL3 &7 6 TH

AR AEXAE115:7510T B

S EHEES3 -1 -1
FRHIERIE117510T B ’
BRI 1 &4 TH 4 — 2 U 79 = VAE80T

BRI T A% »

TLBIAT R AR NT582 4 1

R BRI

#2578 5 4]t 4 SHINE21 —202%5
AR 1 &P810TH4 — 1
WA IR/ PE AR P T SR 1386 % 5
AR X 123 TH

A TR 4

o AT BT 38 — 5
TIPSR ARS8 1

EIEBHSHT S HTEE b #R39FH
HeSERNEAERIHTAR »
MEPTHEK R 5 TH16— 5 —302
WA 3 T TH
ALIRFHEEXER 641 TH1T—20
T PRERSF E WA

Ze BN E R EP IS 5

TLBIT SR SRR HI582% 3 1

TS B R 5822 1 1

5 IRERRIBHTR 6 #71L165

A ERELERHT Hr R HT
EIERHSET T HTS I b AR39% M
KPR BHEZ RO 5 2
ALIETTESEX S » o 1 i

AIRAHER102676 4 T BLHEUEE R8P
&R EE TEHT Y1066
BT TR 153 TH

ST 8 SKAHI8 T H 6 — 2

TLRITHRE 5406

—102 —

B K R R 5 —
8 PR 2538
TR B R B
EHKBEE TS € v 5 —
TR B 5

JbiEE KA R SRS
B EFEART
JerE KA R SRR

SEREREMaESS AW
(& B AR SR EYIRE T S PR AR E T
I EBAR R FFE AP ST

- BMOKEERILRESES

RSN BRI v Y ¥ —
BRI

JbimE EEARE
JbimE s KA RS

TBEEREHAEAS
BAKES i BER B R v 5 -
EREILESAEMNG

MERFERAT

BRAEAFINR RS

AuiE R RS

B RER Bkt v & —
It E AR
BEMKEERERRS
EMOKERILEEREARS

L EREEERR
EHIEHI LB ETTIRS
AL ERRA R R BT AT ST

() B AR EYIE T 5 AL AR E SR




=2
=

uf

X

H
M

F

S

Em
=

WoE W O\ ¥ OO oW
H
P

S
i

<

x

BB M M ¥ ¥ ¥ . om ¥ 8 oE
5

o B H OH %
W om of B

_la

S

ZE R B E NN H® & #
FH o 5= ot &

5
=

;s
m\

NEY
EVIVal

il

it
N B

ERF

R
il
W

T 5

ol

=2
H
T
Ell

v
A T H

W M N MK

e

Z & 5

AW OE N

889-2192
069-1316
056-0141
080-8555
062-8555
004-0842
086-1153
105-0001
329-2793
062-8555
082-0011

099-2231

060-0811

156-8502
099-4405
060-0808

084-0905
062-0053
084-0915
086-1153
048-0101
108-0073
057-0007
036-8155
080-0013
020-0123
060-8651

061-1147
329-2793
408-0021
069-8501
889-1912
069-8501
080-8555
080-8555

FiETiFEEAEER 1 — 1

S IREMRIBHTIR O #iFE 2 &

F AT AETEELLL

W IATIRE TP 2 113
ALIRTESEXE » 1 Bt
AIRTIEHEXER 241 TH10—20
AR R y o1 — 1
HREREXE /P91 — 1 —0

WA E IR PR AR E B BT T AKAT68
AR EEX ¥ 7 1 F
FIPEERFEI R 145/ 1 TH 2

W 2B EF I R4 478

ALRTRIEX 1147810 T B

REE I EA XKL -1 -1
FIELARE EEPIARHT 392 1l
ALBRTIIEXAL 8 4275 2 THE—ARITE

Yigs BIEE 5 TE 1 B17E
AL 2 2 25 3 4619 T H21—20
BIBAT AT TR
PRy 1 — 1

HRAR AP TR A 309

AN =H 3 — 13— 16EHARES 2 £V TH

RN E © 5 2 TH2 — 1
HARBAARTIRE 4 TH130 5 Mrml
P 3 R T TH
BRI TR 1 7R°F 4

AR RX L 4 4675 1 TH

BEETERES —1 -5

R AREARER AR EF M T AL 768
BRI B B RIR BT R R _E4e621

LA SR BRI 5822 1t 1

B IEIE R = RIT R = A 2548 3
LA B RRET 5822 4l 1
LT T P 2 #7113
LT EEET PG 2 #7117

—103—

HRAT R

® 7 Ly R AT
AR RS
BIKEHEAS

BEHKERILEERESARE

JLiBE AR B EE R
MBEEERRAE v & — R EER
RMOKE S EHARRES
BHUKER I tEEREARS
FEHTRERRS

+ 7 vV IERE
ALK B AR RS
HRBERY
HEMXBEENRER Y 5 —
I E R R B K EESD

FEIfE IS E 2

PR P EX U RE Rt v 8 —
I E AR R SRS
FAREHINXRENRE R v & —
BAXEv+ v MR

TRRERRMaESS
EMKEARILERERE
+ 7 L v ERHR

BHOKES SRS
IEER RS BRIS
BRI
FHIEHEWE BT RS
RFEARF
WILBERF

LB E KT



i E R E
BRI ER
&

%

e
H
2

¥ o B
CEEE N
SR WODH DR B % N OF

2ok B

=

®
=

=
|
W

=3
=4
W

g
EE 3 3 EE X HAHNHHH
E
ELIIDE

(%

h
A4
aF |

[1]

= |
Mo OE Y E XK H
i B

(1l
Fom
@ B E OE

=y
¢

o

\)
7

Moo M RO X
H - & & ay

= B o OH o 8
> ool F N &

e
oot

T
e =

062-0052

080-1216
081-0038
156-8502

099-2493
069-8501
099-0404
251-0023
080-8555
062-0033
069-8501
098-5736
086-1153

061-2285

080-8509

080-0803
069-0832
086-1045
080-8555
020-0106
069-1395

753-0214
099-6414

061-3213

081-0038

t 098-5736

081-0038
300-0424

060-0005
098-5551

AR EEX A SE5E 2 14T H1EM4S

TRl SRER L iR T S R
b BRI TS PG 5 AR39FH
R HHARKRL1 -1 -1

T K196
TLRIFE R AR HT582

SRIES AT AR 1 TH

% o IGTHEERT16— 9
TR RIS 2 11 B

AL XA 3 413 T H16%10%
TR S A RRIT582 %4 1

B BN RAERINTAL 7

BN AT » 2 1 TH 1 B4
HR R S 5 4% 6 T H456—19

S IETRRERTE 2 115

R 3 45 3 TH | HBARFS
TTRIFPEEFI36 — 1
RN 5 20k 3 TH
SR ATES 2 41154

BRI BEAAR 3 T H25—18
RN TART B 6 L15%

(O ANETEL1419

SRR E RN 65365 — 4
FRerife)IE 8 & 2 TH141

)N BB ETFHTISE 5 $R39F M

B SERRRIEHTRR » I

BN ERHTS T FHTETE 5 30 H
KIREFRBEREMN KR F % /H2087— 5

MR 5 &7 6 THALR v 4 —
2 B BB o R 182 R BT A AR

— 104 —

JtiE T B ESRE
AR

RRUREARF B ETT

B R
T SRR Y § —

WILGH KSR TR

BT

AeiEE KIS

JeHg T ARG B2 S

BRI A B e v S —
BB
TR B W R v & —

WILBERT
JbHgE L R R SEA R
TR RS

BERMXEERRE kv s —

It E B AR
AL KA B RS
JbimE L B E AR

JtiEET 7 v v EBHEAS
FAPHRHMXBERRER Y S —




Z
E

[l

> At E:

EEEEEEEEESE

E
Pt

[

b

24
=

M B E H H
K OE o

P

+
off

o =

l

& Ol

N

Rt OB

Mmoo E D 8§ & H

e
=

JMRE T
oy

= W

% % B oo o ot o of

[£3

fie

ER

HOH o N o B B

W

R RmE
(&>

H H H H H #
&

H
=S

ci

e

|

di EE

069-0851

060-0004
081-0038
062-0052
039-2567
069-8501
098-3302
001-0030
329-2193

286-0133
069-1464
444-0872
082-0071
098-5207
086-1153
063-0032
062-8555
062-8555
069-1464
4928529
080-8555
069-1395
081-0038

086-1153
081-0342

090-0018
099-1406
081-0038
088-1365
089-3675
060-0811
069-8501
073-0027

TLRITHARRREINT 17 3112

AR RRXIL 4 SPEI9THY v b — 400449065 HAE Y ¥ +®

ENERFR R FHTIEPE b AR39E M

AL TR X H 3R 2 5:187T H16—-30
BEHRE LA RTE RS 1 Fith
TLAITSCOR B RRET582F 1l 1

RIERIRIGHT L FHEITH

ALRHAEXAE305PE 9 TH 2 — 2 —201

PR IR ARZEERPa AR EF ] T-AHAT68

B HITHS 8438 — 2
5 IRERR TR R Y1066 % 1t

RT3~ 1 7 1V 7324035

FIPRERZF EWTHT AR 9 £ 2 Fl
EZHS e IEUIE ey =110
BREEh Ry o 1 — 1
ALIRTTPEXPEEF 2556 TH 3 —15
FLIRR RS 7 o 1 &
ARSI~ o 1 FHHl
&SRB R RTIRPI1066

R TR 4836

L TiRE TP 2 $R11% M

5 iRER R TABTER 6 #R1b15%5
LB R FHSEE 5 SR30F M

BT 7 i 1 — 1
FISENEEENT LS | T B215 4

JLR AN 6 — 7
% BTS2
1976 5 30 e
B R AP L5

e | A BIRTP L3 B25 M 1
B IELL 4510 B

TR SO A RSS2 E e 1

)| TR T 4 T 18—27

—1056—

Jetg B B R

BMKEEREUR v & — BTG
M ERFE RS
X RRSRE R v 5 —

BEMOKEE EHEERIS

SEE I L ET RS

JbimE B R BRE
FATEMMX RRENRE K+ v & — R BT
JLiEE R B SR

BEMKER I mERESRS
RMKEEI LRSS
SHEEWI L EET RS
N gl
WwILNEERT
JbiaE L RS RS
b B B EERES

JbisE RIS
i 3ztk e

EREXEBEARER Y 5 —
JbimEs b RS ERS
JbimE B ERRS

PIBE MM ZRA B E R v 5 —
JEHEN BRI
A R R RS
ERFEEAY



HOE N
(ST}
i S

(B
MEFIENE
<Y>
ORI EH
o)

Ik

o

069-8501

069-1464

074-0411

098-3302
062-8555

TLHTCR B RRET 5822 1 1
& RERR BRI 1066
R AR AP BT BN A

RSB SITFEE11 T H
HRHEERE » 1 B

— 106 —

BHEHRILETRYE

BRANPSEESERT S v & —
EEHKEER RSk v 5 —
Rk EAI LS REARE




¥ B 2 B & &

(ERk124E 5 A 1 AEE)

¥ x4 B R & 1070052 MEEHRAES - 1 —22RKEFEL

$OBI M OB 0 o % 8 XI5 068-0005 SRR AMIZTHS

INEF O b % TS 8 AL 1% 5 060-0003 ALBERTRSRRILI AT I THL -1+ vaFAEn

& E B % @ 065-0019 ALBEARKILIfH 4 TH

Bk &t s & & A B X E 063-0061 ALMAERFRALIETH 1 — 1

S ey 3 A NI EEEE 060-0007 AR 745 3 THS—S2ATAALEE L 5 F

¥ X &£ # a7 079-8412 B)ITWALL2%3TH

A OB = v 7 s 5 7 061-1264 JLIEETHRE

SEBEGRAAEARESTIENEER 060-0061 ALEAHRIR 1 £FHI0TH 4 — 1 2L LA

$ vy v RBEBAREEF 0030030 ARHARREEY s —6THL 08

5 % 4 W O AL B X IE 060-0004 ALBERTHIRIAL 4 &FEI6TH 1

i B B 060-0906 FLILHIFRIL 6 438 2 T EALBURAE £ ¥ & —F

RS E W R M A A & 030-0013 HATTE &R T T EAE LA

FoE oz b % T % W 1130030 ESESCEKEE3THI —UElEEA 3 F

BoA B K @ R B % 5 0600003 ALBAHRXAL 340 2 TEABES £

H A& 7 = =  — (% 060-0004 FLEgrskRIb44FE4 TH= 4l VA

Bz It 2 T % 8 AL B % 5 060-0061 ALBEriohseirs 1 4752 T HESH R

B o A B % ® 004-0041 ALEFERIRASHZ2T—106

& B ¥ @ 060-0031 ALHRRRILI&HITHI

KoLV BHEALERENETE 060-0004 ALK 4 4% TH

EH ARG S G L EE A P 0010011 ALBAHLRALII47E 2 THI0— 4+ > k 5 LALBHE v

&t % # B M W & 0600042 ALBEERIKAEE T TH 2 BHIEEAN 4 |

L F s vy Bl A £ 060-0005 ALK 5 40 6 TEALBLL ¥ 5 — £ 13

% OB % B % A A G 060-0005 ALBFERSRIL5 4766 TH | — 23R v & — N

B AL T % W AL B % U5 060-0001 ALBETTHARKAL 1 76 3 ARG €

SHREE N ® AL W K 5 060-0002 ALBETRSRRL 2 476 4 THSH £ R

SHEWILEEKIERSET 70 7 v—7 060-0007 ALBEAHERAL T 4754 TH 3 — 1 i € v 4 B
MmO m () 062-0002 ALBUESEREEE 24 1 THIO

WOk o€ = m OF @ 086-1153 AREEShEEETR Y 3 THI0BMA >~ SEAEME L2 F

U

—107—




.kﬁﬁﬁmﬁﬁéﬁ
£ 345
m®m7ﬂma%ﬁ<éémﬁ>

% 17 % JETEIES
& B AAE E E

HASEBER
T060-8589 ALWRTH AL XL 9 &P8 9 T H
ILBERFERFBER TGN « RFH
BHUE TR RN
TEL 011-706—2545
FAX 011-—-706—2550
BEHRE O ERS 0 02710—0—9880

BRI B ARG R X049 TH
W) —v a3
E|EE 011—521—2355
















