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Schematic illustration showing the location of the experimental farms in Mt. Tateyama area.
D BT IE S22 B 25 40 B AT B at B o (fR A DGR 19674 ~) The farm at Murodo Office of
National Park(1967~). (@ %2 11(k% )ik Biis(1967 ~19684F) The farm at Murodoguchi(Otani,
1967 ~1968). (@ FAT TKAEH b 1635 b (A4 ) 5Bk 11 (19674 ~) The farm at Tengudaira-
shita(1967~). @ &I W % IR TR BR A BR i (19684 ~)  The farm at Murodo Branch
of Toyama Forest Office(1968~). & BRRE & JEIH T LE PR B (19704 ~)  The farm at Mi-
dagahara(1970~).
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Methods and places performed in germination and plant growth tests.
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Comparision of destribution in altitude of alpine plants used as planting materials in the
destroyed area of Mt. Tateyama.
(D Fauria crista-galli @ Carex nubigera subsp. albata (Carex blepharicarpa @ Deschampsia
caespitosa var. festucaefolia (® Sieversia pentapetala ® Polygoum weyrichii @ Solidago
virgaurea subsp. leiocarpa @ Artemisia montana @ Sanguisorba officinalis (9 Polygonum

cuspidatum var. colorans @ Hemerocallis middendorfii var. esculenta
@ Carex dolichostachya var. glaberrima
var. hondoensis @®Eriophorum vaginatum subsp. fauriei

japonicus var.

@ Potentilla matsumurae
unalaschcensis var. tschonoskyi

babanum var.

otayae @ Betula

@ Anemone narcissiflora
@ Artemisia monophylla

ermant

@ Vaccinium ovalifalium var. membranaceum

sachalinensis @ Pinus hakkodensis

83 Salix reinii

@Rumex crispus subsp.
B Aster glehni
@ Pedicularis chamissonis var. japonica

@ Molinta japonica

@ Barbarea cochlearifolia @) Arnica

@) Rumex montanus @ Cirsium

@®Alnus maximowiczil @) Acer tschonoskii
@ Sasa kurilensis @)Abies mariesii @) Salix

@) Pinus pumila @ Sorbus matsumurana
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List of alpine plants tested for seed propagations.
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W HYpeTiCum SEnamense — «--treeteereteeemmemmmmmmm e S S S S =)
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Gentiana MUQK LTLO L ot e v re s ere ettt it ae e *+ r = 1) D2 }: v
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Pinus pumila 4 - v
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List of alpine plants tested for vegetative propagations.

Carex nublgera SubSp. albata ............................................... i / ;‘I—: jwi Z
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Loiseleuria Procumbens «rrrorstrersmmermrnnsrei : * z * ™
Phyllodoce @lemwtica «ww-wwsssssemmmmssssssssmmmiis st oAy oy TS
SAS@ KUTILETSES #rrrrerereererenssmana e ettt F s - s +
SAli NAKGMUTFQIA “wecesresmeeessremme e ettt ettt
S@Lizx TEIMLI  cereeteeeeseeteeeetetanee et
Salix SAChALINEMSIS rwwrererrrrrrrmmnmremerseastaaee
;]l—q‘g— Sorbus COMMIXEQ  wrrreeesessr e s s s ettt ettt tateeeen e
Sorbus MQESUMUTAILQ st st s ettt sttt
Alnus maxlmOWZCle ............................................................
Betula €rmami  tr-teeceeeeseteeeeetnt e
7'( Vaccinium oualifolium ............................................................
Rhododendron albrechti
Pinus pumlla ........................................................................
Juniperus COmmu’nLS var. nipponlca ....................................... S .4\/) - Z‘\ Z‘\
Fa4 I R)H BT EBMEQI72F)
Seed yield and fertility per ear or capsule(1972).
il k7] # FagERE - # AR FE & i & (%)
E oo/ a3 At A AKX 57. 0 81. 0 138. 0 4 0. 8
/K v A7 117 7 8. 2 125. 9 93. 5
X F A A7 6. 4 8. 4 14. 8 4 3. 2
7 4 S 7 30 0 1 1 31 1 73. 5
3 7 ¥ 3 7 A7 1. 1 1. 3 2. 4 4 3. 8
4 7 4 F 3 7 57 2 1 2 58. 4 82. 4
A 7 77 77 N 8 8 2 4 11. 2 78. 6
F 4 4 L < 3 2 2 2 1 58. 3 6 0. 7
720N = B S 4 ES 7 4 4 13 8 8 8. 2 84 . 4
X v T A 77 4 8 1 5 6. 3 76. 1

MBI UREIEICL s TEXY»H B,



Z ik, 19684E, 19704 3 & UF19714E o 3 [@Ic
b2 TBI % - 2Rk »TlE, FE6IZ
Tz T, 50%LL ENRFEFREERL LN L
LTiE, Yz yersy, ¥rF45, F
YN, TR XY, ZAhRAAN, A A3
BEX, "R T, IAFAXIIX L,
B 7)), (R XL )hEThote, TNHE,
TR LEME (5°C) I0HRFI# T, & 5\ I3
NI\ TLITCRFTEZLDTH- 72, TSI
L CARANER TiF, —HIC SRR IS,
CNIBET LI L2 IRENEXIZL EIDH B
EBHN DD, EIZh AT IR D T h o 72,
FThbb, LI Iver /X TE 230%L
T2RL, 3242 TI30%TH-> 712,

b). &R

KEMIRE TE Z % » 2R RBoOMKREI, &
6~ 7 IcHBERABR ST, F
MiEREZ2HEL(m) CRFES L, ToMEL K
2B bR E, € FAH, bosns atR
ZX, /2RO RS, 750 T DNET
REZELE LB I ) XRT 7 3Tl
HEIPECZ ED b5, # L ALz EFRENIC
GHT B F I, kb EREYD L He
123 ~4emi2r EF BT EL G, T Eidkk

(= 2

fEMEL e LTHE 2 23856, LRFEEONRE 4D
ThHHIH. FHEE L 7284613, EEXHL N
12 b R—IZERBE»NTH > 72,

—F, 2 #HFIT b o THIE L 2 8ilic & 25
Bz tgas (R8 D (B)—(A)) ol Tix,

I

X3 EILKFEFRE ToORFHER

JNEK D EILRER I & B Rk L SEER 63

JRa 2P ELKT, D OnwTiavda A
BTN T RA R R K DIEE D, RRiEH
FrIONRBETH DI Lo,

c). ARHEER
HMAOTE2ME R 2 E, bARERESN
52k bd, Bik-72 7N b, £/ =¥
FEXEIHRATXFXDO2HELTRMARETH
-5 72(2£9) O 5MEICDVTIE, T 72
B bR RLE DB ERL LD, &L ED
BRI SN o 72, FIEES L UREHENFE
ErbLAT, ¥/ IXFXEFI A4 TXFX L
DLEL, WHRE»E LN, AT XAy
WU R R B R 5 Fa s, vy USRI R IS HE R EE
WA TE22LDTH D00, STHRIGEAROEELA, #F
FHOEE, L 22d & oKRGEHL CICHSEE
L TR, BIhd 2 aTRet 258 v,
(2). IRHbEKER

HHGBRIZ 19674 & ) IFEIEB 2 BAtG L 72 » T
H DD, BIEEEICHEFMEERRL T2
DT, A LRERIETE L 52, RIEHETD
BUAERK (19664F) ICHRELL 72FEF 2% » 72D T,
NS ETFEREBE L TT R ML 22, 19674
123, BB A BRE L 2, 2z OBE
J7 ] 57 2 B ) 22 A PR AT S B (IR & (e )
@ (ke KRB (ZoR B, EESY
— IF N ENLDEEIC LD 2 W1969F L BRI L
72)@FF T T K A B+ 335 piak B (st i
ZFA) O3 TH -2, LA L, 1968F 1213
@ wE B MR B 2Nz T4 EATE L - 72,

Seed germination tested in the labaratory of Toyama University.

Al avr a2y (EfE%LE)

30H) Arnica unalascensis var. tschonoskyi(Thirty days after sowing).
H ) Betula ermani(Fifty days after sowing).

Carex blepharicarpa(One year sowing).

B:wuxxy ([
C: o #»<(F50
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F5 ABEFRFHKBRER(25C, 1967)

Result of artificial germination test(25°C, 1967).

o 1 [a (1967.10.31) 2 Mm (1967.11.8) % 3 [0l
w4 | TR e % TEma | B o= | {55 i AL
F£ H H : . 36 3 ; ol mEEs | T
HMHH | O HHHE| B # B OH #H
F > 7 o =|1967. 8.10 61 31 25/100 69 33 37/100
T R wm oz 4|1967. 8.10 61 43 30/100 69 28 1/100 96
4 7 4 F 3 »|1967. 8.10 61 112 15/50
7 ¥z 41967. 8.10 61 112 0/99
Pav Y e vAY|1967. 8.21 61 43 32/100 69 35 25/100
v 5 2 ow % 71967, 8.21 61 35 0/100 69 28 0/50
£ r 7 4 #]1967.10.22 29
& A v s3[1967.10.22 29
F 4 ¥ 5 v v |1967.10.22 29
7S adF He k| 1967.10.22 29
T % o T 5(1967.10.22 29
MAL L TE Y CIARIRDASICIEE - 2L DA 2 [l b - 72,

£6 ®mLUEHOEFRFRERER (19684, 19704 5 L 197140 3 » 47 H#))
Comparision of the germination percent of alpine plants in different altitudes(average of three

years : 1968, 1970 and 1971).

B2 (k%) H, M (2 % 5F)
X 55 & % —
% /=1 (DA % JiE (VA

K mwmooz 73.3 4 70.5 2

D T T A S 42.1 14 23.8 12

o oF A R 11.5 25 10.1 19

E v/ o34 2 R X 31.2 17 24 .4 11

* El ES x 53.0 11 30.5 9

B E kv oo 3 o® X 8.5 26 6.1 22
F > 7 o = 77.2 3 73.0 1

74 L ES = 7 32.5 16 12.1 16

72 A < A 62.5 7 50.9 5

ES P A O 51.3 12 40.1 7
- S S G 71.0 5 30.2 10

y A A X L X 62.2 8 35.4 8

4 7 A4 F 3 43.2 13 22.2 13

i 7 2 X X 7 41.1 15 9.3 20
VA R A S 16.8 22 3.3 25

S I T S 80.2 1 55.1 4

I T X XY 30.0 18 11.5 18

k7] T e a3 v ) 12.3 24 6.0 23
= > b A 7 77.8 2 60.7 3

ERE A S 20.0 20 8.7 21

D A S 19.4 21 11.6 17

>+ 2 A P X 68.4 6 14.5 15

(= > x ) o« 53.2 10 49.3 6

(= 7 a3 a 7 % ) 59.9 9 5.5 24
A 29.3 19 17.1 14

N P o # > o 13.8 23 3.0 26
. IZAE AN B Sl - B 2.0 27 0.6 28
+ + 7 - F 1.5 30 0.0 30

L N 4 - v 1.7 28 0.3 29
Hy E R S O 1.4 31 1.3 27
Ny o3 Y T 3y 16 29 0.0 30

HEIREF L 57200 RN - I vH > A, VA, 5 YA, X=X, KRy A7y, A T7H73,
T, TR XAy, NI A FY, T X N, A ) R
+xXZ

KRAKE -7 a0y 2T, XYY, SHRHTT, AraTT
¥ XTHEREBR D 728512 Db - 72 P HIRE o HEE
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(£5 Hox)
(1967.12.5) 4 @(1967.12.12) %5@(1967.12.16)
BB L, | MR 8 owme | | kR [ e e e | B RF | B
B | ST w0 s | BT mam | gom | RFE
103 13 73/100 107 6 7/100 [135/300 45.0
15 10/100 103 70 1/100 107 66 54/100 | 96/500 19.2
15/50 30.0
0/99 0.0
103 22 17/100 107 66 28/100 | 85/300 28.3
0/150 0.0
77 19/30 19/30 63.3
77 0/100 40 66 3/100 3/200 1.5
77 0/50 40 66 0/50 0/100 * 0.0 *
77 0/100 40 66 0/100 0/200 0.0
77 0/50 40 66 0/50 0/100 0.0

X4 BIEROWEEIREE
Covering with rice straw after sowing.

A D EE O CRA) B Murodoguchi(Otani) farm. B @ %54 ZHFFRTAERM  Murododaira farm.
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X5 = PEEATARERM
The farm at Murododaira, the front of Murodo Office of the National Park.

T A FA TN FXOFEARIZ L DIEHIRIE Leaf deve-

Ly F A H DOFEH Germination of Hemerocallis

A : 4% Panoramic view of the farm. B

lopment of Salix nakamurana by cutting.

middendorfii var. esculenta. D

XA X T A A D% Germination of Reynoutria

japonica var. colorans and Hemerocallis middendorfii var. esculenta.

KB & LI TR L T S MBI B &

MEALRHX 12 b 1T TS L UiARE B Z %> 72,
%ﬁ&wﬁﬁituMTmﬁtmﬁ@méﬁtt
(K4~10), F 72FKIE = () #F 2) OB L ik
2L, KT EF RS, AR
TIRIZ 24 L DFH AL E P L 72,
a). EFRFAEK

19684F- 7 519714 3 » H-HIZ b 72 > T (1969
AT HEMIZ L 2k 2o TE L h 272) WK
BN A E oL DNES Thbd, FHHK
I L > TELD ST Y X3 H - 2w, K
WD kv o v v b o x LT, F7
N, I/ ERw AT, X TAH, v us T
%X T, TSR AN BT B O My & R T
LT EwsESFFELs R, DEORG»H A5 L,

""" T (eAy) R ERHE AR A B I RAE LI
%iﬁﬂt;:nu&tfz”“ﬁﬁﬁﬁﬁﬂm
3, KA B DL DY N T D
T, s 2 ANEEY B HIEICARMIAD, R
L 7ol oAl SR B 7o e, SEEERAA
ROTEHHRIEF L AT L2 (M5), #Eaot
HERKIE, Z ook mARBRO Y v FTTTET
B, - BOCERYEE AR, SRR AR T
N a5 e 175 & 213, TOREE
Bz RHET A0E»S S,

sian il (R4 RBRHLE, RA o) 2D &
AR TI DT A 72 7o, RIS RS
ThHh-72(6), &I/ Ka AT,
O X2 AKX, Fr e XlE, FIFIER SN
A bE L7z, % o RPEERRI & L CIERE & i A 7

EaoN/



X6 =xRA(KE)RERH
The Murodoguchi(Otani) farm.
A I 4 5 Panoramic view of the farm.

nubigera subsp. albata.

D ! F>» 7 L=DFF Germination of Sieversia pentapetala. E

Germination of Rumex crispus var. japonicus.

PEDX & X & LRIEILIIRIFER L 22y, RN
OO F 72 X572, RE ) XL wss
HERBEIZBEIG CE o 2 b D ERE N B, 7277
ZOGURHIE, 19694 £ ) Tl & 2 o 2 o T
HRLZDIIERETH B,

KA T K A GE ¥ A48 B o i ein & A L
TR BRHL TUE, I 2 Re 2Bl emons ax
AAX EEIRE L 2R e B 224 - 722, -
WHHTCFThd 72 2 s, Mk E 5 EF
DM O VI & A 725, A I3 e I

ANPR D ERILAER I & B R LEE R 67

I/ Re RS DFEFIKEE  Germination of Carex

Cltmn/astZ2Z2XD%H Gemination of Deschampsia caespitosa

XX > (CFHEE) o R

T, ST 2EY) L CEBMEL LoDl
AE AL oo 72 (7)),

B LB AR SRR T e U BR M, 19684
LB L 222y, VR R TR 2 ) XY
rREEZRELLCERLZLDTH B,
) ZKZ20emDIE S 12 &, F o iz FE A+ A #920em
3 TREREOHIAR RSB & 35 2 % - 72, Z A3
VAT, RO TR oL 2 EE L T8 2
L o2 DTH D, LHIGAAERE D H 2 kA
Kb E Mo XY 2ok A & <, (ERRTIE

TR &
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M7 FRB TR (MFkm) &8 2 RFERKE

Plant growth at the inclined surface of Tengushita farm.

A 3/ Ko A% Carex nubigera subsp. albata B

tosa

MES IS R AR L2, KR L BTG,
A & RE A A & L 72,

ZHFHEENLI YO LkXEE, V72 aY
7, 3/ Rue Ry, Frnue, buoan/ ax Ak
S R ), k< lzw T o a g TR
DT AR LR, ot Bk & D b Ik
KCTh 2o WA S 72 ) OAREL D a (TE
FHE A N—F B ENTE B (), FE IR
L7zt S ot 74 4 DFRFHRL s - 722
Y, OKAEIE X D CKREICRERE»EC LY, 3
BIZIZEMoE R 2 8o e, X3 ) 2,500m D
I A M DL 9, Zitesh L
GpA ATy CLBEES L, EEHI I
o 7205, ok FFIE L 7z b KA
B L T L » 72, THLiZILL,
X rF o rueld, AL LG ELE LR
# T EL, WENIENLETE 2Ol 2R
HHLTE2S9 (M9 ).

BRFE 4 J50IH 20 1L 5 R B i © oo s AR,
o 5 b Thr LR oMl & 2 A 2T, Ak
WENDH L Z e TER T A bb, ZORITIEIX
CHEDNT LI/ Rua2A7r%&id e, 713
v, AFTEX, A4SV IBLIUYT I OS
Ay, TR L80% I D FEHF L L 72 (X
10)e ZDEF > 7=, ko at AKX, X
= m L, RIFLORYIZ Do THAI SE
Btk L IRPE » RHLIX ik biE, HIG B ITE
ITTEHEL - 72, 72728 L 2R {0

Iy S

T kwsn/ a4 AAX Deschampsia caespi-

Sz C e, Tl HE L, Bk E -t
ST TCBIL ) ZEATDEH THD LR Do
B e 2B CER T, RAERURER D 22 7 )%
Do T, SO BRI A L
T AT 2 45 AL T Lv), & ISt
S O E G HE KO~ D F 7z Z RN T 72
Lo T, HE CIRE RIS 22 (M14),

DLl odidn bbb & 51, B THOM -5
SRER TR, WREE o A S EE AT v 7 B AR
(1,980~2,450Mm )12 B VT, X CAETIHAT 55
W) (27 Ra 2y, bwsn/ 3L AAX, 7
Som T, Fu e X))y, dIGHDH AL
Wimey (12 B, RR SR T b TEENY LA
AR E AL 2L o BRI S AL B 72 0L Ll
W, o7 o BRI N E L o 2
2%, ATk L kT TR LIS L oo s LT, S
reTX/ X)), FARAALN, BT
# (2 AL ALY A X E BT 2 e TE
F 5. £ oMU AL, ol L
FaTHRFE » L TlE e X T v, HHAFTE Y X
Xy kg koD, FREFRESFHE LT T L
L A FEs I Bl E H A Siub. L L, 3B
o BRI 2, EEaEoREEZTEN T &
RIER LT 5 XIEE I F THL A

2ok 5z, BLHiFEH AR R ATRTIE 0 A
AT AR LRI B v T, 1 IEPATIRE
PEZSRL 72 2 2 iE, Rid ) A HENEAY I HIG 4T
B o> [ WA I35 L TV B s CHEBRER Vo



ANER D BRI & B R E R 69

X8 EREMERYIGKERH (1)

The farm at Murododaira, the front of Murodo Branch of Toyama Forest Office (1).
BIifiRKL7ZsH a4 7vFXniEHKE
of Carex nubigera subsp. albata.

Elwsrvasysrokk Plant

Al4 B View of the farm.

Salix nakamurana. C:

D:IF v 7 n-mnF3F Germination of Sieversia Pentapetala.

growth of Polygonum weyrichii.

b). £RRER

Bl —ES UMY © L A BRI By o i
WE->T, TNEFERICKELZEH 2 2 & 13,
7. 8BIURILLY L S A AWHB 2 & AT &
b0, Thbb, FBFLLWIEENELSLEMER
BEME L 2R T, RAN & 0 L B AR
DR AN Zoffilzk ® <, Bh LERNY T L
V7Y mET, BT AAh, I /KRKuRS, buo
NS AR AR X KB EN S 2 ERE AR L
72(H11)e ZHIZK LT, a3y g AV S

I/ KRe 257 DFEZFE  Germination

Leaf development of

THXX 7w S, oMMy NE L, EITF
TNl vz TRELEICIEF - 72, Z0R
Bl R AL, ARALxd SRidy s E 1ok & iR E 2 5
Z25LDTHb, 1L, FILHBD—DTH 3
FHhERR & ARAGICBRE 2 A 1), MU IS X 2 Rl
Wy S —FRIEDRIE % D TEETH 5,
EREOHIEFHEIZ, BICEL OMHE ST TR
<, FHOEmMBOLE CHHECT 2 D@L 4 D
TH DY, FOIITRYGunr b, &0 2 FTEL
DB L Ewie, i - EHE L ok
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s f e ] 3 [
;4“!1 o % el A /

STV — b ARALAFTE e Nol (1974)

BEEMAERYPEEE (2)

The farm at Murododaira, the front of Murodo Branch of Toyama Forest Office (2).

Al KRfi#fi-> ToHF A+ Tests in wooden box. B: vy F 447 DFEF Germination of
Hemerocallis middendorffit var. esculenta. E::¥x=/ ">/ XD3%HF Germination of Alnus

maximowiczii. D:A++:+35Eyn33F Germination of Abies mariesii.



ANHRCD LA IS X B RRIL B 71

10 BRFE 4+ RIBE ILEBREKERH (= 5 1 5 HIIRAE

Germination in the Midagahara farm.

A DEAFETI2 & 553 Germination test with mixed seeds. B: x4 4wy Polygonum

cuspidatum var. colorans C~D 3 X Artemisia montana

KT EERBRCIBSUISESEZ L 2WEFES (ecm)DLEE (19704F)

Comparision of the plant growth late (cm) in different altitudes in the sowed year (1970).

°F Hh oFE 4 IR P O ES G O

H # (K %) (1,980m) ( 2,300m) ( 2,450m)
EooNy a4 RR X 14.2 5.9 3.7 2.9
I/ K w o2& 13.6 6.3 4.8 3.3
e Yay RS 9.9 3.3 2.5 1.9
F o 7o = 3.1 1.4 1.1 0.8
7RSS - R A 11.2 7.6 — 5.1
r v 7T A H 20.1 9.3 — 3.8
7o X X 7 6.8 3.1 — 1.8
S G N 2 6.5 2.2 1.5 1.1
A RSP 5.2 1.9 1.0 0.7
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*x£8 2HEMI-BIIr>EREYOREEE (cn) D b8 (19714F ~19724F)

Comparision of the accumulated growth late (cm) during two years (1971~1972) in different

altitudes.
SEoH (OR%E) wmofE xR = & F

il %
(AN971 | B1972 | B)—(A) | (A1971 | B1972 | B)—(4) | (A)1971 | BL972 | B)—(A)
tweons axz2AXx | 15.1 21.1 6.3 6.7 9.2 2.5 2.8 4.5 1.7
T, K mw o=z & 16.2 24.5 8.3 8.0 12.1 4.1 4.4 5.4 1.0
s awyav Ay | 11.5 19.7 8.2 4.2 5.7 1.5 2.2 2.8 0.6
F v 7 o o= 3.4 4.1 0.7 1.2 1.7 0.5 0.9 1.1 0.2
w5 2 owm g 7| 14.5 21.9 7.4 6.9 12.3 5.4 5.4 8.8 3.4
£ v F 4 # | 20.3 25.8 5.5 10.3 12.5 2.2 4.0 4.6 0.6
Ty ey /X 8 11.3 3.5 3.5 .9 1.4 1.8 2.6 0.8
o v N 1 8.1 2.0 2.3 .4 I.1 0.8 1.2 0.4

XY
om
25 |
20 |
15 F
10 F
51 A v ay T
X I/ Rua s
Q bw Ny axzzx
@ yav¥aTAY
0 1 A 1 Q XX
EoH IRRE 7 T PRI E %
(1,980m) (2,300m) (2,450m )

il 4AEREBI-BUIESZEC L HEL(em)o thE (19704F)

Comparison of plant growth(plant height, cm) cultured in different altitudes (1970).




WTFIECRBEE2B 225 WELH LS, DOEIC
%ﬁt:obwff‘%éﬁ& P A= A A RS RR R U Y
NB ok, ERETIIFEMEE 2 ~34EH CRIERES
Rrzzns, WRFEFE T2 1S N1 ~2 48T
BHFE L 72 (K12, 14), £ 723/ Koz~ tno
N AXAAAXTIE, FREATRTIZI3HELEEL 2
A, B TIESFEL> TE IR BEE AL (X
13)e F > 7 b=, 19684EREFE L 72 L @ A%, Bk
FEZIR B & Oorsis & L ICBifEn 2 & Lavg - 72 ¢
T, THXX 23, KEMFEROEE TIE 2 F
HIZBILE L 7245, miSiHha B & L BT
7y

i, i AR SR 1 LT3 720,
HE&b%‘%ciEﬁ%c:%ﬁ;bnt(w)o K03 0 M

BT

ANER DL IS & B ARALSEER 73

DENFANTBH I H 5 b, FRAEPENEVWE L
LcgEREZRL, ~RTXF»TE2ETH- 72,
INEF A TEVOL ) AARRMEmTL, Fo
R AT EH b Lz, el ) Bkt By o
ez, HERE AHEAHC WEETH B 2 & AVHIE L
72,

T, BEEMTARBEM TS FREB L2 D
IZDOWTIHRNB &, oo/ 322X 7
T S E, HeEn & B LBTERESE L 22
(F13). Lo LerF4 413, F5LTHRGELR
ST 2L D2 5RIEEEO R E 728 5L b
Emolz, T RUASTRAAL Y PIZLTh,
RGP b Vo e, BEE L ERII RS
7o 72 (X13) o

X2 =HEMEZRYIHRRBHCHSTHEBRE (“ThL3EHNL D)

Plant growth in three years later after germination(Murododaira farm).

"

Al 2/ Kaxs Carex nubigera subsp. albata

744 Hemerocollis middendorfii var.

caespitosa

esculenta

B:»vZ2w%5 Polygonum weyrichii C

Ditw/on/ax 22X Deschampisa
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I3 &K 72 (LA S5 FH 5 5 EEREE (555 FITHTRB )

Plant growth in five years later after germination or cutting culture in tundra (Murodo Office
of National Park).

Al T 45 (HEIEE WL 2L DH %) Hemerocallis middendorfii var. esculenta B:
I HEA T FX (FHOMEI»A L ILD) Salix nakamurana C:ramyamzayr (MRy&h
bW THEFIZE ) Carex blepharicarpa D:yF¥=74: (JhikMERLCIEE2ITS)

i

Cirsium babanum var. otayae E x4 5y (HEREdiEv) Polygonum  cuspidatum var.

colorans Fibewooan/axz22x (BEELICBHIEL THET-%2210 %) Deschampsia caespitosa



14 SRFE» IRIBE ILEBRERERHL (= 35 () 5 £ IREE
Plant growth in Midagahara farm.
AL/ Ru 2y (RUASIZH T2 18i%2 o TRES L D)

germinated from net bag.

PDIfiAR Salix sachalinensis grown by cutting.

BiwZ2u% 7 Polygonum weyrichii

ANRRCD IR & B R SE R 75

Carex nubigera subsp. albata
ComafLiad /s mvrx

Dr2fFEHTBE L5224 5  Polygonum

weyrichii with flowers in two years later after sowing.

c). BHES L UKD (R

SR TR o T 2 4k e 5 RIS, BLEN o
ELEBET 2R AH X 2L 0%, s D
IR T O BRI L L 72, S s oK g, v
THLERAGMRE B TEL2 WS LT 20
THdhbh, WS 2 SR T4 TR
MO LDTH B (K416), L 729> T, = 0
BRISMEMENYBRG T & 0, fRAbIZ R R D %
BB Thsb, G128 6o kit & L
TiE, X =7, Lo/ axz2z2x, 2/ FKne
ATBE IS DU TEH > 72, TS DO
otk % S5z i 2 BTk 2 e L 72, o0 Bkk
DI B DI HIKGER 2 B TGS B S A
WBITTH DA, BRI H T 2L W IEH o

DIZEEN B &, MR D b AR o R 13
Db, Ly LIIRIXK Tld, IEHEOL 0 Ek
FEAGETE R RIT 0, L bt T 2 D FEHE SRS
Fid, FRIb Iz U Tl he bRESE 2o Fide & v 2 B0
VAR e N DI B o S I = ok A o WPl = SR N ) Al
THROIRIC O LI D W AL, JRAT L 72 INSE B 12 %
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15 FEEEIER O tbE: (534 MR A B i)

Effect of fertilizer upon the plant growth (Murodo Branch, Toyama Forest Office).

A—~B : #ERHX  Controls. C~D : it [X Cultures geven fertilizers. ArC: 1/ RaAx¥7
Carex nubigera subsp. albata BXD I+ #4FEy Abies mariesii WAL AR X o A A
Lo,

%9 = LAEY OREAKERER (196845, 1970435 & F19714: 9> 3 » f2FH))

Results of plant cutting test in different altitudes(average of three years :1968, 1970 and 1971).

i w 5 _ fé“ (AR : ?—%ﬁ(%) _

NGNS W BE o TR EHENCOE
+ = ¥ S+ ¥ 100.0 100.0 91.3
3 - ¥ F X 85.5 91.5 88.2
y 7 x4 v ¥ + X 83.1 87.2 87.1
2N 4 - vy 0.0 — 0.0
3 e - * Z .0 - 0.0
+ + 7 - 5 0.0 0.0 0.0
v Z v ow F F A = F 0.0 0.0 0.0
Fa o % > /3 0.0 0.0 0.0
S N A T A 0.0 0.0 0.0
2N B 7 X 0.0 0.0 0.0
VAR T I A 0.0 — —
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16 RHEAERIZ B (5 £FREE (FUHNEERY YR ERt)

Plant growth after trasplanting or root separation(Murodo Branch, Toyama Forest Office).

Al TR o) 4 % 13 K & 5 7234, o ( Blocks striped off the surface soil containing several
plant roots for transplantation. B [ X =4 Molinai japonica C kb m@-,~3 4 X Z X Descha-
mpsia caespitosa D 1 I/ Knva X% Carex nubigera subsp. albata E 494537, 3%
a7 ATBLPNE BT X 2 A X DORLER Mixturs of several plants, Faria crista-galli, Carex

blepharicarpa, Deschampsia caespitosa etc.

Mo TH B HY, Bk s b Lz idfRko & T3, 100% D FEMRER & A 72, EHEFTLHI0%LL
CHOGES #L72AM & o 2 222 ), KB o 55 FoOBHRTTH - 722, KEIE D 5 o B RFIL D
BRIIDRLZBY Y XA TR L 72 (14 L, Z2i23EdT 2300772, ZHIZKL
17) ¥+ XL D L o T2 - -FRI i L TE A AA 7w X ERERMLIZHEL T T,
R CMP (a—F 75 v BB E) LB MARBOEFTHERIE A/ 2 X+ X0 rerF X
Lo TAAY, 4 CREME L e v > 72, FO LR TH- 72, 3D v F X 0dfiKRES I
XD LT, AL RO LS 2D ZOHEHDEREESRMFE ERICEEL B I 22

34 /7 2+ X T, & IZHAEL Ty 285RPE 4 5 I, ZOHMWEZ +3I2ERTE 2L 0 B bil b,
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17 EAKEROILE (FFAR%42H B, ZEEHATAT )

Comparison of root growth induced by plant cutting culture(42 days later after cutting, Murodo

Office farm).
A D FEAREE  View of cutting bed.
any root foot formation).

growth.

4. %

W BB b7z o T, LB o FEEE IS
iy ic & 2 k(bR % ik & TRz DY, 2D
FALB I~ D8I & v 5 T L B okt &
& 72 JERENY e AT IS & P ZERE I IC B 1 2 B
FEH RE L S TB I ) ZETHD, LIS
EEG UMV ETH D G52 £ 0%
Bilo bbb~/ k912, HAILT L 72 E vz
M B REOEBE CFHEN L &1z, ALz RE
PRFEEFED 5 & DI b, B2
RLAN R DL B D Th B,

FEHARE 2 M RS REBEOR A2 555 &,

Hi e BFECREME AR L O TR T LT
BHEE Iz 20 5 2o v, 4 3K - Foo L i
DBTHNLZLDOTH B, M rE»=HETL D,
LMo ma Loz s 2 Ro 25T, 85ICAE
Wb 28 Td, BIFRESAEREINTH S

B:wovwutt+hs=F(EMRAL)
C:A/xx+x (FRLT3B)
D:shaA47x+rX (FBELTD)

Sorbus matsumurana (no
Salix sachalinensis showing root

Salix nakamurana showing root and leaf growth.

=

X EARLE (E5~6), ZomrbLAEBE, X
Y Carex( 2@ Ritix, il i oot
g R i T BB S, M IRER L Skt &
LTHIESHThv, 2720 Mz k- T
MIXDFENH Y, EiZbman/ A AAXL Y
13, B mL I 2 212 & - TRk B &
, RN T 22 ST S, a7
g AR I AT L LD TH DD,
il &> THAE ML i d 72 ) OFE
HAIERIZ D A vz e, BRI SN T ) &
FE 22 ThHhbDH, ZOMNED I Ra ArX
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YT H B SR (I AT & v o T X
W, FRMNCRFFRO L oo DIE I T
T, P L ekt oo ke (P TC80.2%), Sk
B T55.1%) %ERL 2. Z oKL, ZiEOE
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o=, el ) R
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L LB TofE R
6 )o Z DIEM P 53 ATES
Tl35LiFEo 1,500m &
Ik ICHEE IR

T2 I EPH AL 7T kR bR & L T o

List of alpine plants resulted for a suitable propagative planting for the destroyed area of Mt.

Tateyama.
) " il F % 5t ECERD NS |
. 7 WA R R R EEEE
Loyt XX x R I A N R e i e
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DOl p e LT O n e LT |+ » = % 5 %
7 L £ o 7 + A =k
A4y )y /Ny AT a3y
v F A 7 + 4 v 7 B v
QURBE» BIIXIZHE T 28D | 0 5 5 o o s
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WHRICH b, LrLETBLIU2LLEE L)
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hto T, AU ANIC
B LA & L T3 N & x v vaasae, L
L Z kit id, WAL CIHAGT 5 & BRELEIG
TEAVECOERT 228 dhnEb 9,
OEIZK L TFA A TH DA, L REFEEI
DT H DD, ETE A EIE b - T
A 2,300m DRI F TTH DS, Lho
T, HEEVYOEECIIHEL L, 2HBMLT

FRALT 228 ) % HER) 72D

SEONIN Th B Ehbh -7

HH L TLZOBHOERYPHESHEKT 2L
A% ([M13), 2Lz Yol ok 8l 2 7% <
U T2 2 RliE L > T b, Lo LIk
AR ECFELC Lo TRALO 2 2012 (b b Heda 7z
Al Ze o 0F, wRBE & U T B v A <pley §
LD ELIT B,

Mo n g T ORFHAINNL T H o 72, R
oL EREEL LA DY, Sl - &
LR AT L <, UKL HE 2 1P B iz iE, ke
(M1 T % b b

SRR L)L <, & K USTRBERLC S I £ A

X8 FEFHE(E) & HmEs BB ILEREO A SRLREERET 2 AU s (41, 197248 F)

View of seed gathering (left), and visitors looking at the successful growth of the alpin plants

induced by cultivation derived from seed propagations(Midagahara, Aug. 1972).

252k k, HEMAHIL L D OBHTER I R 4
2 ~3ETRNY DL EOFHEDL > TV 225 T
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OB TERMEIZLEA S L. F2T7 L ED Y
I EXHE (AT I EX B LKL YT EX)
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A b B2 L LB EIIE 2 KL F b, M
BUE IS, R oR R A2 iy B L, B
FEIL T o FHER TR CHUE L CARIR, ROK, TR
45 & OFE i 2 B ¢ 2k ARz L T
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L 7ok 28 X b B 2 X i o> TH L
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The plants suited to the planting by seed propagations of Tateyama area(1).

AL I Ra R DREVE Vegetation of Carex nubigera subsp. albata. B

nubigera subsp. albata

Polygonum weyrichii

& B KA GEBAE) 2By LIS ss
CLKAER (R AR 12 E 2 b T L, ko
HIUDZERIZ 325 bH D) 20 <, & LA 24 TREkAS
R R RO LIt B, Lok T, LU
Fo &9 A HMD 726512 & A 21 2 BiisE 09K oo ik
HITEE LK E2HT 20 TH 5,

MHTE AT, TNTHEERZ AL
TN T, Rl E v WEHAEDHEHMTIT &4 B
HEREOS L, Wb FHEL TR0 2 0id 2 & 2o vy,
RERF O DFFRENIFh S A 5 v 20F, HERE, Fiiis k
UEBEL EDL D TH B A, BFHERED 2 (12T
FEIEFN IR %2 52 ©, WMIloEHE 245 32
SOBEL AT L 5%, o2 k4 Eo
LB D FER T L & L), BEE T iEsh R
EANIE-HRRTH B,

C: kv /a3 X ZAX Deschampsia caespitosa D

I/ Koz Carex

o ugT

RAKEYy DO FE T 1RFE A BRI, 584 2% H% 5 IF4E R
oL, IX =2 X080 H N
2L CLFEFOI2/ NS <, Z o BRI R ICE
KA DS s o2 8L ZDEHD-—D & #
ZHI B, FBH T s 2 LT, MR &
HUINE T2 DMOFE ] S 41, DV IZIZIEE L T
LEIIENEL 72, L72D > T, 246 KA
W2 B LT3 IR W & R 2 Z CH AL
T3—~4F0 & L THHMICHIZ 2 2 e b B E L v
FirEbNns, ZoFRIZRIFEOKE D S L
W2 B5ZETH B,

FERE MR T 2, L RS ICRRL A NI 2 %4 >
2L DTH DY, ZHICIEELZHI TS B
EHREYI Y ELS fald 2z 53, kR b & 12 Rt
THFIE DU DB LD ThH D, 727230 IR A 7ZHE
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20 ITUHEOBREICEL TUW3 ERBbhsfMm(2)
The plants suited to the planting by seed and
A I 7 LE a2 Sanguisorba officinalis B

X Salix sachalinensis D:!3s¥= /%
EHETOMBI AT RHREMBT 5 &) FAb
5, L2LINLEBETOTHEMRLENSH
3, LTANIERIEN L HOFRD & 12, K
M 22 3B TEH L2V 2 AT 2 LMzE
v, FRIEZZNDE ) HEFWE M0y 7T A
WLEE LA D,
FAREBTIE, FREY Y FXENL THRIIL
fro EICA /XA XIBRBES HIZECHEL
100% D FeMRERE 27 L 72, EFEofR{bicBE L T
YF X TITIHERI L L, HEHREL -

THAL T, %ok cikibs 2 o
WTH b, T2 XA, FEFEREEOH

oWz s LTLHHATE —A_RBOMRE
Lo, WL EoEFE TR, XA TY
FXpFREFIVCeTFXEHEHTREL L TV
s, WMo REE RO FEE % X FH
TE LD LHENL ¥ F XFHLUS DY O A

A=

LA AR AA Y Rumex montanus

cutting propagations of Tateyama area(2).

C A/ xx+

Alnus maximowiczii

2T, 5% L IR ZLEE T 25, &
R B AT XA vy ZiE, RBO
FEL L OEBRLAZLDTH B,

PlEvF F CI7% - 23RBS B 5 Rkl
RER D LI DO Tk~ 72D, I RERIZIRAE L
Bk Th o> C, ED LI LN LNAEEL
DTHB, Tubb, LKL b dEE~
HHIRICELHNH»HEZ T2 6THE, LA
LHBfEE CORBRE» SHL T, S HIHHEIC
e 2t 5 7% b 1E, % DAL~ DL -
LOEETDEIRETH D,

BRICARFIEIC H 7> CTH2 ZHEEEHbL- 72
EILR E RS, OABRRER S L UEIL
SRR EBIC R LEE SR T 2 2 2 b1T, K
FZe o s BREHAR IS B L € S ) 2 2o s LR
BhHAZ BTG — P, b FRAEELE S L O
PAHIGKRBEME IR EOBHEERL £ T,
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5. Summary
Plantation trials using the alpine plants in the devastated area of Mt. Tateyama.

by

Teisaku kobayashi *

The purpose of the present study was about propagating with the alpaine plants in
the higher devastated area and the front range (altitude : 1,980~ 2,500m)caused by the route
construction work of Mt. Tateyama in the Japan Northern Alps National Park.

Since 1967, We have been investigated for plant propagation and cultivation practica-
lly in the three different plains, Midagahara(1,980m), Tengudaira (2,300m) and Murodo-
daira(2,500m), using about fifty Japanese alpine plants. Several propagation tests such
as seed germination, plant growth rate, plant cutting, and others were made in each place.

The following plants showed more than thirty percent in average of the seed germi-

nation tested at Murododaira in three times of three years(1968, 1970 and 1971).

Species seed germination percent
Laboratory Murododaira(2,500m)
Sieversia pentapetala 77.2 73.0
Carex nubigera subsp. albata 73.3 70.5
Hemerocallis middendorfii var. esculenta 77.8 60.7
Barbarea cochlearifolia 80.2 55.1
Polygonum weyrichii 62.5 50.9
Polygonum cuspidatum var. colorans 51.3 40.1
Rumex crispus subsp. Jjaponicus var. 62.2 35.4
Artemisia montana 53.0 30.5
Rumex montanus 71.0 30.2

From the result of the plant growth rate for cultivation at Midagahara during three
years, the alpine plant species belonging to genus Polygonum, Carex, Hemerocallis,
Ariemisia and Rumex were normally grown but slowly in their developmental growth. In the
cutting experiment at Murododaira, the species belonging to Salix were given a good result,
especially, S. sachalinensis showed a complate growth(100%).

From the results mentioned above, it seems that the planting with actual alpine plants
for the devastated area of Mt. Tateyama is practicable by application of the present fundamen-

tal study.

#  Professor of Biology, Toyama University, Toyama 930, Japan.
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13, 245 ORE DK O & IR 2 B § 2 %

U bl » 6, RFEBIL, L7~ —
FORRAL IR H 2, HALME S L Cormil
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EhEh & FHar (FEE 2,450m), 55FE» B (1,890
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T2 DT, 30°C O EIRIE ST TR 2 I G
LT 2T A L 2R AR L 2, Sk o 5
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1). Germination and growth of alpine plants originating from Mt. Tateyama.

2). Dr. Takashi Oritani, Professor of Toyama College of Technology.
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sugF, 7LEay, A58, » FTHDOEBEIZBWTLIRAEFEFL Ty
£ —FBREERMGTGEC)ICHTsFHLEYORIF
FHH(%) i HH
LA /] %
4 | & mE| (19674F)
INA ey Pinus pumila Regel 0 0 10 A 18 H
T Ay ooN Betula Ermanii Cham 11 7 10 18
I/ X Alnus Maximowiczii Call 4 0 10 18
voragT Polygonum Weyrichii Fr. Schm. 0 9 19
A A F Y Polygonum sachlinense Fr. Schm. 93 63 10 28
v oruattAa=Fb Sorbus Matsumurana Koehne 0 0 10 7
F TN Sieversia pentapetala Greene 65 36 23
JLrEaY Sanguisorba officinalis L. 14 4 23
N AR T Peucedanum multivittatum Maxim. 0 0 10 18
ST Acer Tschonoskii Maxim. 0 0 10 18
TA VTN T Phyllodoce aleutica A. Hell. 0 0 10 18
s X /X Vaccinium uliginosum L. 0 0 23
474 Fav Fauria crista-galli Makino 5 0 23
2 A3 EX Artemisia sinanensis Yabe. 18 5 10 18
X7 X/ XYY V7 Solidago virgaurea L. 26 8 10 18
X=X Molinia japonica Hackel 3 0 10 18
oo/ ax A A X Deschampsia Caespitosa 38 16 10 18
7Y A Eriophorum vaginatum subsp. fauriei 3 0 8 23
NV =0 Carex nubigera subs. albata 10 8 23
avavAT Carex blepharicarpa Franchet 34 24 8 23
aNA A4 Veratrum stmineum Maxim. 0 0 9 19
) RIFEBROYIM 1A 1 H~16H (19674)
X2 BEORERHTLESU2FLUEHORTFE(%)0EIL
10°C 20°C 30°C
HE EZ/] %
SF | &8 2| 2R |2t | &
voragT Polygonum Weyrichii Fr. Schm. 0 0 2 0 2 0
F I Sieversia pentapetala Greene 0 0 26 9 | 65 | 36
7 LrEarwy Sanguisorba officinalis L. 0 0 0 0 0
474 F a7 Fauria crista-galli Makino 0 0 | 11 2
NEYA: = Carex nubigera subs. albata 0 0 22 0| 10
awuav AT Carex blepharicarpa Franchet. 0 0 47 | 37 | 34 | 20
a4 4 A4 Veratrum stamineum Maxim. 0 0 0 0 0 0

) BFEEBROMIMNIZ9 A 1H ~16H (19684)
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el oy 1 1

20 40 60 80 0.5 0.5 Rf
Ny FEEERE L F L9

NOHLEY T (Peucedanum multivittatum Maxim.) OEEBAEYHEN AT ITF 714 —I12 & 55
BECEMRBE IR A AT A M2 L D) A LR PERL SR (FE 125 W) B EWE (FET25¢
W) C R ST (M 100g M) D IEEMMEWHO S L0 b ST 74—k B0
B EXF MMMEEMToOWE s o~ 757 4 —10k 258 A BB L CoHEANE Isopropanol
ammonia : water(10: 1 : 1, v/v), E®iA#liZBenzene : ethyl acetate : formic acid(16 : 4 1 ,v/v),
Fo##)12 Benzene : ethyl acetete : acetic acid(50: 5 @ 1, v/v)
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R4 OEMERNIE(EERROE) C £ 5 HILBYORFEOEIL
il L7 # X (%) ALERIX (%)
A=A Polygonum Weyrichii Fr. Schm. 0 86
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