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Fig. 3 Normals of monthly total precipitation Fig.4 Average of annual maximum depth of snow
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Fig.5 Normals of Warmth Index distribution Fig. 6 Distribution of Sect. Sasa
W. L = }ij(t_s) (t==Average monthly mean temp.,
1

i=Number of month which have
over 5°C monthly mean temp.)
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Table 1. Species and lifeform in various stage of underlayer grazing forest

Species and lifeform 1 2 3 4

Sasa nipponica Ch 74 X 3I¥ a3 +
Aruncus dioicus v.tenuifolia H ¥Yv 7§ av~v +
Angelica anomala H TV ./ 3au4f 74

+ +

Polygonatum odoratum v.maximowicziil G #4 7w Faua
Cacalia hastata v.orientalis H I 7A<v Y
Calamagrostis langsdorffii H A 7./ A7) ¥ X

Angelica ursina H V=27

+
+

Pteridium aquilinum v.latiusculum H 7 7 V¢
Thalictrum minus v.hypolicum H 7X%4 7=V
Adenophora pereskiaefolia H YU U#Ar=rv v
Dryoptaris crassirhizema H #3745

Asperula odorata H 7l <w/3v

Cirsium kamtschaticm H F3 <743

Trilium apetalon G = LAV
Tkamtschaticum G F A4/ F /v vy
Paris verticillata G 2 Wh</Vy 734U

e T

+

Adenocaulon himalaicum H / 7'%
Cacalia delphinifolia H €3 I 44
Chloranthus japonicus H kv MY I X H
Polygonum filiforme H 3IAb#

Cardamine leucantha H z>wrav

+

Agrimonia japonica H F v 3 Xk

Potentilla freiniana H 3 v/ 3V F7Y

Desmodium oxyphyllum H X AE /¥

Osmorhyza aristata H Y7 =3~

Solidago virga-aurea v.asiatica H 7%/ FY v

.i...

Arisaema peninsulae G IV I FrFriav
Allium victorialis v.platyphylium G FawVy=-rz=7
Maianthemum dilatatum G <4 Vil v©

Lilium cordatum v.grehnii G 44 % /32)

Smilaccina japonica G L%

Corydalis ambigua G <LV T » I

Petasites japonicus v.giganteus H A4 7%
Matteuccia struthiopteris H 73V 7w

Potentilla fragarioides v.major H F I 431
Eupatorium chinense v.simplicifolium H k&3 F1) /35
Lespedeza bicolor Ph T V'Y< /F

Convallaria keiskei G AX v

Carex siderosticta H A4V

Taraxacum officinale H &4 3w s vAR
Caryopteris divaricata H HVUF AV~

e e e e A e T i e e e S S S S

T e
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Species

Plantago asiatica H A4 /33

Trifolium repens H Y 0w X274

Juncus tenuis H 7944

Rubus idaeus v.aculeatissimus Ch =TV AfF T
Geum aleppicum H #4454 22w

Rubus parvifolius Ch 73 uAfFzT
Prunella vulgaris v.lilacina H VK7
Chrysanthemum leucanthemum H 77 Y A¥7
Agrostis alba H X474

Oenothera biennis H x<wv3a/f s+

Festuca rubra v.baicalensis H #4773 /4 74
Setaria viridis v.minor Th T/ 3w 74
Digitaria cilialis Th A& 3/

Polygonum longisetum 4 X ¥ 7

Portulaca orelacea Th ANy k.1

Erigeron annuus Th v XV ai4 >

Miscantnus sinensis H TV AAX

Ch : Chamaephytes =21

H : Hemibrytophytes=4th (Clhidp) filfh
G Geophytes=Hurhfii4y

Th : Therophytes=—4%FE 44

. Sasa community | ¥

. Grazed pasture forest : 4t

. Overgrazed stage . A4 DE 75

. Heavilygrazed stage | EBIL D5

W o
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Number of species

1 2 3 4

Grazing stage

20 1 Chamaephytes

10

204

10 1 .
Hemibryophytes

207 Geophytes

Number of species

101

20 - Therophytes

101

Fig. 7 Changing pattern of plant community under grazing.
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Sasa
A
S
Lespedeza bicolor-Miscanthus sinensis ]
&
[
Miscanthus-Pteridium aquilinum
¥
Pteridium-Plantago asiatica
|/

Fig. 8 Typical succession sere of underlayer of grazing forest under
grazing condition in Hidaka district.
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Preliminary Report on Vegetational Change in Grazing Forest
of the Livestock Farm of Hokkaido University

T. Tsujii
Botamic Garden, Faculty of Agriculture, Hokkaido University

The coast area of Hidaka province is a typical range district in Hokkaido. = Numerous
grasslands of this district are mainly on Sasa field, typically represented by grazing forest in
Hokkaido. =~ Where the Sasa withers or denudation follows overgrazing, an artificial pasture
composed of grasses and Legumes can easily be established by hoof culture.  This type pasture
is retained in proper balance to the grazing requirement.

Some Sasa stand remains in grazing and plaies an effective role for conservation on pasture as
buffer zone.

Natural forest with underlayer of Sasa also gives the habitat to wildlife. ~ Most groups of
animals occur more abundantly in natural stands than artificial grasslan and pastures.  Vegetation
cover is also an important requirement for animals.  Ecologically, some vertebrates and inverte-
brates are of conservation importance and contribute to maintain a pasture.

Deteriolated Sasa type pasture that has been overgraazed mainly progress toward Pteridium
aqulinum type grassland through Lespedeza-Miscanthus community.  Pteridium and some other
ferns, genus Rubus and Ribes quickly develope in areas grazed selectively.

A vegetational change of a typical grazing forest in Hidaka Province is presented by change of
numbers of plant spbcies and of floristic composition.  Hemibrytophytes and Therophytes rapidly
increase under grazing condition and Chamaephytes decrease in contrast.  Geophytes present
remarkably first stage of grazing.

At final period, numbers of plants decrease dramatically.  In natural stands, maintainning the
suitable structure of plant comunity with numerous kinds of plant are mostly appreciated.

Biological diversity is important for radical usage of grazing forest and for its maintenance.

Key words: Grazing forest, Vegetational change, Ecosystem of range
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BB (HEk5)
PTERIDOPHYTA ¥ $HE¥)
Equisetaceae b 7 £}
Equisetum arvense A ¥
E. hymale 7Y
Lycopodiaceae & h 45"/ 4 XI5}
Lycopodium clavatum Y. 577 ) H X7
Ophioglossaceae /N7 v & 1 F}
Sceptridium multifidum var. robustum T/ 7L J)NFTTE
Osmundaceae 7 >~ < 4 £
Osmunda cinnamomea var. fokinsis V< FV) X v <4
Pteridaceae 7 7 EF}
Adiantum pedatum 7 Vv 7 25
Dryopteris expansa ¥ 737 7 ¢
Aspidiaceae # ¥ FHt
Matteuccia struthiopteris 7 %>/ 7
Onoclea sensibilis var. interrupta 21 V7T 5 Y
Polystichum tripteron J 29IV 5
Thelypteris palustris ¥ * 5

Dryopteris crasshivizoma 7 ¥ 5

GYMNOSPERMAE #7114
Taxaceae 4 74 %}

Taxus cuspidata 4 F 4
Pinaceae < VF}

Abies sachalinensis T 71 b F<

Larix kaempferi 5 7 <

MONOCOTYLEDONEAE B-IEfEY
Typhaceae W<}

Typha latifolia 7~
Gramineae 4 AF}

Sasa senanensis 7 < A4
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S. nipponica 3 ¥ 3
Phleum pratense # 4T 7 H L)
Agrostis alba I X H 7Y
Calamagrostis middendorffii. A4 7 / 7' v A
C. epigeios Y<7T 7
Avena sativa 75T ALF
Bromus pauciflorus ¥ FH¥
Dactylis glomerata 5 €77
Poa pratensis NI
Phragmites communis = ¥
Setaria viridis T/ 207
Digitaria adscendens #* & 2%
Miscanthus sinensis A A ¥
Cyperaceae 7%V 74
Scirpus wichurae 7 7 7 HY
Carex blepharicarpa ¥ 3 0¥ a7 AT
C. siderosticta 5 H 3V
C. japonica ¥ T
C. foliosissima * 7 /) 7 AT
Juncaceae A 7 HE}
Juncus tenuis 7 A4
Liliaceae ')}
Heloniopsis orientalis ¥ a vy aw/Sh~
Hosta rectifolia 5 F XK 7 ¥
Hemerocallis esculenta X274 h, TS h /7
Allium victorialis var. platyphyllum a7V vy =2 =7
Lilium cordatum var. glehnii A 4 /321
L. medeoloides 7 )< .Y)
Polygonatum odoratum var. maximowiczii 447 < K10
Clintonia udensis /N X 4 & b
Smilacina japonica L% 7
Maianthemum dilatum < 47>V
Convallaria keiskei A X7 v

P. tetraphylla > 7 /XA
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Trillium smallii. <~ L A4 V7
T. kamtschaticum F A /57 ) v L4 VY
T. maximowiczii I V<L VLA VY
Iridaceae 7V A %}
Irisensata /v a7
Orchidaceae 7 v #}
Orchis aristata /™7 Y v F §Y)

Spiranthes sinensts 3 V3

DICOTYLEDONEAE ¥ T-3fE%)

CHORIPETALAE WFp{tsH

Chloranthaceae + >V 3 7}
Chloranthus japonicus ¥ b+ 3 X H

Salicaceae ¥+ FF
Populus maximowiczii N+ F
Totsusu urbaniana # A3V FF
Salix subfragilis % 7V ¥
S. hultenss TNV aYFF
S. pet-susy L) F XY FF
S. sachalinensis # J TXFF
S. integra A X2V YVFF

Juglandaceae 7 )V 3 F}
Juglans ailanthifolia =7 )V 3

Betulaceae #/3./ £}
Corylus heterophylla var. thunbergii />3 /N3
Betula platyphylla > 7 71 v /3
Alnus hirsuta 7YV ) F
A. japonica NV /) F

Fagaceae 7+ %}
Quercus mongolica var. grosseserrata 3 X+ 7
Q. dentata 717

Ulmaceae = L#}

Ulmus japonica /™= b
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U. laciniata k37
Moraceae 7 7%}
Morus bombycis X <77
Humulus lupulus 51 7 /°F
Urticaceae 4 7 7 ¥F}
Urtica platyphylla =>4 5 7
Laportea bulbifera 2774 5 73
Bochemeria tricupspis var. unicuspis 73T
Lorantheceae v ') F%}
Viscum aibum var. colovatum ¥ F')F
Polygonaceae ¥ 7%}
Rumex aceteosella & A A A /N
R. obtusifolius =/ /¥ ¥
Polygonum filiforme 3 At %
P. aviculare 5 YT F
P. perfoliatum A4 ¥ 257
P. longisetum 4 X 5T
P. sachalinense #+ 44 % K
Chenopodiaceae 7 4 5}
Chenopodivm album > T
Phytolaccaceae V= IR Uk}
Phytolacca esculenta V< TR
Caryophyllaceae 73 2 #}
Moehringia lateriflora  * F YV~ 7 A<
Stellaria fenzlii 3 74 4 /~a X
S. radians T A AV NaR
Arenaria sexpyllifolia /3 /YY)
Moehringia lateriflora A4 V<7 A<
Cerastium fisheriaum A+ * 751/ I 35 74
Stellaria alsine var. undulata / I/ 7 A<
Cercidiphyllaceae  # v 78
Cercidiphyllum japonicum 7510 5
Ranunclaceae F ¥ K7 7F}
Anemone raddeana T A< A F4
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A. debilis b A4 T
A. flaccida =) V7
Ranunclus japonicus 7<) T Y HH
R. repens NA F VRIS
R. silerifolius *V % /K5 v
Adonis ramosa 7 7T VT
Thalictrum minus var. hypolewcum T ¥ Hh 5 <
T. aquilegifolium var. intermedium 7517V /7
Aconitum yesoense LK) AT b
A. japoticum A7 P ATk
Actaea asiatica WA 37 av~
Cimicifuga simplex 5> F > av~
Caltha palustris var. barthei £/ /') 27 % 7
Glarcidium palmatum > 7 AT * 4
Paeonia obovata =3V v I v X0
Magnoliaceae 7 L v}
Magnolia obovata 7/ F
M. kobus var. borealis *5 217 ¥
Schisandra chinensis Fa -y I3 ¥
Papaveraceae 7 ¥}
Chelidonium majus 7%/ 47
Corydalis ambigua LT/ L T 7
ruciferae 77 7 FF
Cardamine lewcantha 20127
Rorippa islandica A5 ¥ 5 TR
Saxifradaceae LF ./ ¥ 5k}
Astilbe thunbergii vay. congesta btV 7 ¥ au<
Saxifraga fortunei 5 ATV
Chrysosplenium flagelliferum Y V322 A7
C. grayanum F73J X7
Tiavella polyphylla X7V 7 ¥ o
Parnassia palustris 7 X /3F V0
Schizophragma hydrangeoides A 7 T 3
Hydrangea petiogris = b7, Y ILT V44

59



H. paniculata /') 7Y F
Rosaceae /Y7 Ht
Spirea salicifolia <Y F VEY I
Aruncus dioicus Y77 F v av<
Potentilla fragarioides F 3 4531
P. nippowica 1IN/ HT T A2
Geum aleppicum F A+ 54 37
Rubus crataegifolius 7 <4 F I
R. idaeus form. concolor L A4 F T
R. phoenicolasius T Y H T 4 F T
Filipendula kamischatica #+ = FEYV 7
Sanguisorba tenuifolia S HA/ a7 LEIY
Agrimonia japowica F > I Ak F
Rosa acicularis &5 H 34 /37
Prunus sargentii. TN <7 T
P. ssiooi ¥ )AF 0T
P. padus T/ /77 IXWT T
Malus baccata var. mandshurica L'/ 2') v T
M. sieboldii X 3
Sorbus commixta T < F
S. alnifolia 7 XFF ¥
Leguminosae 7 A}
Maackia amurensis A X L3 a
Lespendeza bicolor T/ Y <NF
Vicia cracca 7% 7 7
V. unijuga -+ > T NF
Lathyrus palustris T/ LY VU
Pueraria lobata 7 X
Amphicarpaea edgeworthii var. trisperma 7 A/NY T 7 A
Trifolium pretense 7 W F 7 A 74
T. repens ST A 71
Geraniaceae 771V 7 E
Geranium yesoense L/ 77U

G. thunbergii 7> /) Y av 3
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Rutaceae 3 v %}
Phellodendron amurense var. sachalinense ¥ TN J NG
Euphorbiaceae ™ ¥4 75}
Euphorbia adenochlora / 77V
Buxaceae V¥l
Pachysandra terminalis 7 v ¥
Anacardiaceae 7 v ¥ F}
Rhus ambigua V% 7y
R. trichocarpa Y <NV
R. javanica XWVT°
Aquifoliaceae “EF / FF}
Ilex crenata var. paludosa N4 4 XV 5"
Celastraceae = ¥ ¥H}
Celastrus orbiculatus var. papillosus 4 =2 V7 AE F¥
Euonymus fortune: V< F
E. sieboldianus <13
E. macropterus & 1/NY ) S
E. planipes * A0 V)/5F
Aceraceae A T H}
Acer mono 4 FYALT
A. palmatum var. matsumurae V7 EI Y
Balsaminaceae ') 7 &V 7 F
Impatiens noli-tangere ¥ ') 7 %
L textori V') T %V
Vitaceae 7 Ko F}
Vitis coignetize ¥~ 7 Fv
Ampelopsis brevipedunculata /7 7 K7
Tiliaceae ¥+ ./ F#}
Tilia japonica ¥/ F
Actinidiaceae < % ¥ YR}
Actindia arguta tvF, 377
A. kolomikta V<< I IYE
Guttiferae A+ ~ ¥ 1) vV o F}
Hypericum evectum A+ FF¥') V7
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Violaceae A 3
Viola acuminata < /) 5 F VKA
V. sachalinensis T 4 X F F VKA
Lythraceae 3 v/ FH}

4 i
T < <

7

Lythrum salicarvia T 3V NF
Onagraceae 7 #/3 %l
Circaea erubescens 5 =5 7
Epilobium angustifolium Y+ *¥ 7 v
E. montanum T T J1/35F
Oenothera biennis * <V 3 A4 74
Araliaceae 7 I X¥F}
Aralia elata % 7/ F
A. cordata 7 F
Acanthopanax senticosus L/ 7 ¥
A. scitadophylloides 23T 7 J
Kalopanax pictus />') FY)
Umbelliferae ') %}
Sanicula chinensis V< / IV
Anthriscus sylvestris ¥ ¥ 7
Osmorthiza artistata V7 =V I v
Torilis japonica ¥ 737 3
Angelica ursing LV = 2%
A. anomala T/ 304 7
Heracluem dulce * 4/ F 7 F
Cornaceae 3 X ¥}

Cornus canadensis =TX > 5 F 3+

GAMOPETALAE & #p1t#

Pyrolaceae 4 F#Vv 7 vkt
Pyrola incarnata X=/3F 4 FX 7

Ericaceae v YV
Rhododendron kaempferi V<Y

Oleaceae 7 -+ 4 F}
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Syringa reticulata /> F 4
Fraxinus mandshurica var. japonica ¥ F 5 E
Gentianaceae ') ~ F#l
Gentiana zollingeri 77V v Ko
G. triflova var. japonica ')V K
Tripterospermum japonicum Y V') ¥ K7
Asclepiadaceae  #'H 4 EF}
Metaplexis japonica I 4 &
Boraginaceae 4 7 4 ¥ 5}
Trigonotis guilielmit 5 FH A5V
Verbenaceae 7 <YV 78
Clerodendron trichotomum 7 ¥
Labiatae ¥V #}
Scutellaria pekinensis TV F Y F IV
Agastache rugosa 717 3 FJ
Nepeta subsessilis IV TV
Prunella vulgaris 7V K7
Lamium purpurewm Y X & K1) a7
L. bavbatum F F') 3w
Lycopus uniflorus T/ 0 %
Elsholtzia ciliata +¥+ 53772
Solanaceae 7 A%}
Solanum megacarpum 7 & < /3 KAy
Scrophulariaceae ™% J N
Veronicastrum sibivicum 7 54 V7
Plantaginaceae A # /S 2%}
Plntago camischatica T/ F 4 /32
Rubiaceae 7 71 A8}
Galium trifloriforme &7 7 V<77
G. trachyspermum 3V ISLT T
Asperula odovata 7 V<23
Caprifoliaceae A A4 # X7 8}
Sambucus sieboldiana var. miquelii T/ =7 k3

Lonicera chamissoi F3 v aw ¥ vR7
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Adoxaceae L > 77V F}
Adoxa moschatelling V> 77V

Valerianceae & 3 .V}
Patrinia villosa # F 3231
P. scabiosaefolia #+ 2T

Campanulaceae ¥ % 3 7l
Adenophora triphylla var. japonia V) H A=V T v
Peracarpa carnosa ¥ =X F 37

Compositae ¥ 7 £}
Anaphalis margaritacea Y </ /N1
Eupatorium Undleyanum Y7 3 F)
E. chinense var. sachalinense 3/ ¢ 3 K1)
Solidago virga-aurea I AF 7
Evigeron canadensis © A LAY IEXF
Aster scaber VT YT ¥
A glehnii =/ IT<F
A. ageratoides form. yezoensis T/ /) AV XU
Senecio cannabifolius /> T
Cacalia auriculata 3 X 277E"Y
C. hastata /T A<V
Achillea ptaymica T/ 3F )V
Artemisia montana =/ A EF
Adenocaulon himalaicum /7 F
Cirsium kamischaticum T3 < T 2
Breea setosa T/ ¥V ATH 2
Picris hieracioides var. glabrescens 2 77) F
Taraxacum officinale A 375 VKR
Lactuca indica var. laciniata 7%/ /) 7%

Sonchus brachyotus /T ¥ a7 T
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Photo 1 #i#kz &> ATLEH
Artificial grassland with a clump of trees

Photo2 ATEMh (7)) &BEAK (H)
Marginal site of grazing forest
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T AR

e

>

R
Regeneration of Quercus forest

<

Photo 3

¥ av)

<

Photo 4 7 3 7Hk& 2 DRER (

Typical Quercus forest with underlayer of Sasa
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