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Fig.1. The sampling sites of the Sofiduge Virgaurea complex in Toyama Prefecture, Honshu, Japan.
Tabiel. Sources of materials collected along a transect from the maritime site (Iwasehama) to the alpine
zone (Tengudaira at the altitude of 2300 m above sea leve}l on Tateyama mts.) in Toyama Prefecture.
. Altitude ; ; Sample
Localities {m above sea level) Vegetaticon Habitats size
Tengudaira (T-A) 2310 Alpine meadows Sunny, but 24
closed, stable
Tengudaira {T-B) 2100 Abies mariesii-Betnla ermanii forests Shaded, g
closed, stable
Shishiga-hana~-iwa (S) 1520 Betula ermonii forests Shaded, 6
closed, stable
Midagahara (M-A) 1850 Sasa kurilensis thickets Semi-shaded, 13
closed, stable
Midagahara (M~B) 1620 Sasa kurilensis thickets along the road Semi-shaded, 7
side closed, stable
Lake Arimine (L-A) 1120 Road-side slopes covered by tall herbs  Semi-shaded, 17
unstable, disturbed
RBijyodaira B) 1100 Cryplomeria  japorica-Fagus crenafe Shaded, 18
forests closed, stable
Katsuradai {K) 630 Marginal sites of Fagus crenale-Quercis  Semi-shaded, 18
mongolica forests somewhat disturbed
Arimineguchi {Ag) 400 Road-side clearings Semi-shaded, 14
unstable, disturbed
Chigaki Ch) 280 Polygonum  cuspidatum- Miscanthus Open, 20
sinensis community at gravel flood plain  unstable, disturbed
of the river
Daisenii (I 170 Elneagnus uwmbellata thickets at gravel Open, 24
ficod plain of the river somewhat unstabie,
disturbed
Usaka (UJ) 12 Polygonum cuspidatum- Miscanthus Open, 30
Jinzu River sinensts community at gravel flood plain  unstable, disturbed
of the river
Iwase ¢I) 2 Pinus thunbergii plantation Semi-shaded, 29

closed but somewhat
unstable and disturbed

EHMBEIEL, TE AL AR KAWANO, woOR
1965) % Fw THMigde s » S8 2R, A IR
(1) {ERM7 b OFEER

— 104 —



December 1983

The Journal of Phytogeography and Taxoenomy

Vol. XXXI. No.2

Table 2.

Measurements of various gross morphological characters of Solidage Virgaurea s. lat. collected

from various localities in Toyama Prefecture (see also Table 1).*Mean+$8. D.; **Coeffident of

variation
Populations Sample No. of Total No. No, of Length of internal Length of external Ratio of
size heads of florets involucres involucres {mm} involucres (mm) int. invo./ext. invo,
ssp. leiocarpa

Tengudaira (T-A) 24 20.36£15.48" 4232+1345  3046:£7.76 5.63+0.63 4.30£1.12 1.39+0.38
76.03** 31.78 25.48 il.19 26.05 27.34

Tengudaira (T-B) 9 24.33%1509 2513+ 409  24.78:+3.99 508+0.40 3.27x0.70 1.60+0.28
62,02 16.28 16.10 1.87 2141 17.50

Shishiga-hana-iwa (8) i3 25.33x1451 2317+ 643 21.33:+2.66 5.15+0.38 338042 154016
57.28 271.75 1247 7.38 1243 10.39

Midagahara (M-A) 13 33851664 2217 5.89 20.85+2.51 5.11+0.44 3.23£0.54 1.61%0.26
4916 2657 1204 8.61 16.72 16.15

ssp, asialica

Midagahara (M-B} 7 107.86465.70 14,43+ 1.50 2287+1.27 469060 1.65+0.35 2.80+0.38
60.91 13.17 5.63 12.7% 21.21 13.15

Arimineko (L-A) 17 13.29+ 264 18,76+£2.17 454+0.49 1.8440.17 2.50+0.41
19.86 11.57 10.79 9.24 16.40

Bijyodaira (B) 18 78804964 1122+ 134 19.72+1.81 4.08+046 1.324:0.33 3.23+£0.73
62.99 11.84 9.18 11.27 25.00 22,60

Katsuradai {K) 18 10.94+ 1.58 18.22+3.23 4.19%0.62 131030 3.30£0.57
14.53 12.13 14.80 2290 1727

Arimineguchi (Ag) 14 1421+ 2.89 23.36%3.80 4.84£0.51 1604015 3403023
2034 16.27 10.54 9.38 758

Chigaki (Ch) 20 14.70x 270 21.05+4.27 4.95+0.34 1.74+0.22 2914033
1837 2029 6.81 12,64 1134

Daisenji (D) 24 1496+ 2.60 20.4612,98 5.251:0.44 1.75+0.25 3.03£0.30
17.38 14.57 8.38 14,29 9.90

Usaka (U) 30 50.83+£47.06 1737+ 3.03 21.77£2.63 4.91:£0.38 1.93+0.33 2.6220.45
78.66 17.44 iz.08 7.74 17.10 17.18

Iwase {I) 29 16.03+ 1.94 22171259 5.194+0.54 1.91+0.32 2.78£0.55
12.10 11.68 10.40 16.75 18.78

BEHRYL D ORESEIAET E b RERFENS
B, LHLUIEYE (M-A) »5FKAFE (T-A) @
EYRTF/FY Y yOEATR, EEEERIE
20~3BETHL, M D »oTEy IR (M-B)
DT ESFY >V vOWREATHE, FOMIX 60 L ET
H3 (Table2),

(2) BRAEE7: Y DBINTEE (FHRAE + 578

HANESOEARIE Y IR (M-A) & 0 LB SETH,
g 22, 2~42. 3 DI RIS ERE ES0SER
TiX, 18~66 (¥4 42.3+13.5) D% b - THEA
OESFH BL.78%) £FRT, &8 (D) 2 5HpE
7R (M-B) OFBH TR, F4910.94~17.37.0/hs
WEEZERET, BIELFE (B) 4E (K) TEHRIC
Th. Ll, 8 sr{EMoBRTIR, 20/iE 14
~17 LIz E <% B (Table2),

(3} BEh#

FEE (T-A) T3, 18~45 (¥ 30. 467, 76)
DEEDEERL, EMRERLASWELTT (25
48%). L»L, RAUHEETHRATE (T-B) -

Frik ) EsR (M-A) o#f2FTE20E
BRRNE RS, —F, WHEsEH M-B) L0 T
DEM T, T (L-A)ELE (B)-EBS (K)
OHEMTEMRNE {3 (Table2),

4) BERMNE - BHFORES LS

BAR 1, RKEF (T-A) »oHES R (M-A)
DEETIZ, BEEHFT, RRE bEEC G T
FHOEY~=T /%)Y oOHEER L, %
DFE S IFH 5. 08~5, 63 mm OE R T ISICKR
F LB (T-A) Tk, 4.55~6.63mm, FY(5.63+
0.63) EARPRSXETHS, FRESH (M-A)
oM (1) OHETIE, HEEL WL DD
DT/ F) Y TOEEERL, E3OFH 4.
0B~5.25mm DETH 7, TOHTH, EHE
(B} -#5 (K) 0BH»SBRAORAK 25D (Table
2« Fig. 2).

BRI, XAE (T-A) »53ESE (M-A)
DHEMATIE, &2 OFgH 3, 23~4. 30 mm @, KE
TehE L D WIS, SRR SRS O BAR T v
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Fig. 2.

Involucral scales of 5. Virgaurez ssp.
lelocarpa and ssp. astatica. 1, internal involuc-
res; E, external involucres. Scale indicates 1

7%/ %)Y vOEEERT, RETF (T-A)
DHBEIZ, BRONE 2L, TOR3E2.05~6
1lmm (FH4.30+1.12) TEREHELFEY (26,
059%). ¥FEXE (M-B) 2558 () oHEOR
S, RS 2T 1. 31~1. 93 mm T, /hEFIE,
SRR S A LSRRI T 2 o ¥ U Y
Y OEEET L., FOHT, H5 K -EXE(B)
DOEFTRENASRE L NI E S (FH 1 31~1.
32 mm)} (Table2 - Fig.2).

5) BHALENFORSOLE

R (T-A) &5y R (M-A) DERTIE,
2 Qi 1. 39~1. 61, A SEAE LD PP
MEWB, —H, BEYE (M-B) »558 (1) Of
i, T4 2. 50~3. 30 TRAFHIFL {ANBIC i
Z, ETE (B) S (K) TEELIET, BH
EHNBARFOBIFI/3CR3,

SHEHOBREENFORS E, BRAF LEAFD
Exnl:OBEE LD TRLAO Fig. 34+
5T#H3, ZN5D scatter diagram s HEH &,
k3w, FRE (T-A) »oiHEyE (M-A) ©
E£HTR, BARFLBEAFORS QLM 10~2.0
T, B DR S 58 20~60 mm = IBEWEREEE
T3, k%, BEFE (M-A) »ofEs (K) 0f
iz, T4 (Ch) »oE#H () ORF L EREEE
HLTW3,

Fig. 6.7+8 12, BERMFORS L/AEHOHEMRF
ERLIEBDTHE, KT (T-A) »oHESR

mm. (M-A) OfHZ, BESFORS LAERTBEY

Tgﬁﬁ:gﬁo '_‘ﬁ) %EE&-JE (M_B) 'ﬁ“@ﬁﬂ (L
-A) ELF (B) 0#EHEN, FE (Ch) » 558 (D

o 30-

u{% ssp leiocarpa «  Tengudaira -A

il +  Tengudaia-B

I » Shishigahanaiwa

x_j: . ° . = Midagahara- A

g 20f ‘e

@ L
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Fig.3. Scatter diagram showing variations in the involucral scales of S, Virgaurea ssp. leiocarpa from four

alpine populations.
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Fig. 4. Scatter diagram showing variations in the in-
volucral scales of 8. Virgarrea ssp. asiatica from three

montane to subalpine populations.
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Fig.5. Scatter diagram showing variations in the in-
volucral scales of S Virgaurea ssp. asiatica from six

lowland populations.
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Fig. 6. Scatter diagram showing variations in the total number of florets per head (ligulate +
tubular flowers) and in the length of external involucral scales (in mm) from four alpine
populations.
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Fig.7. Scatter diagram showing variations in Fig.8. Scatter diagram showing variations in

the total number of florets per head {ligulate + the total number of fiorets per head ({ligulate +
tubular flowers) and in the length of external tubular flowers) and in the length of external
involucral scales (in mm) from three montane involucral scales (in mm) from six lowland
to subalpine populations. populations.

B 5, ZONEROSEFMNMEOERTEZ oo THiZ OBIE iz iuni, RRERAKFOR
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Fig. 9. Somatic chromosome complements of Solidage Virgaurea

sensu lato. T-A-4 and T-B-3, ssp. leiocarpa from Tengudaira
Population A and B; S-1 and S-4, ssp. leiocarpa from Shishiga-
hanaiwa ; M-A-3, ssp. lefocarpa from Midagahara Population
A, M-B-1, ssp. asigifca from Midagahara Population B; B-3,
ssp. asiaitca from Bijyodaira ; U-12, ssp. asiaifca from Usaka,
Jinzu River.

SOMATIC CHROMSOME COMPLEMENT OF
Selidago Yirgaurea L. sensu lato.

U UL 0

c C D D £ E

A A A

Nen+Homologous Pair Standard

Fig. 10. Basic karyotype of the somatic chromosome complement
of Solidago Virgaurea and a derived non-homologous pair
detected in the plants from Midagahara Population A and
Shishigahanaiwa.
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Summary
1. The variations in gross morpholo-
gy, chromosome number, and
karyotypes of Solidago Virgaurea
sensu lato were studied in the
plants collected from thirteen
local populations in Toyama Pre-
fecture, i. e., Iwasehama (1) (2m),
Usaka, Jinzi River (U) (12 m),
Daisenji (D) (170 m), Chigaki (Ch)



flpsta - SRR

BB H2E

EBF1584 128

{280 m), Arimineguchi (Ag) (400 m), Katsura-
dai (K) {650 m), Bijvodaira (B) {1100 m), Lake
Arimine (L-A) (1120 m), Midagahara (M-B}
(1620 m}, Midagahara (M-A) (1850 m),
Shishigahanaiwa (S) {1920 m), Tengudaira (T
=B} (2100 m1), and Tengudaira (T-A) (2310 m).
As a result, the collections from alpine and
subalpine sites such as T-A, T-B, S, and M
-A were all turned out to be referrable to a
typical alpine subspecies, ssp. leiocarpa;
whereas those from M-B to I can be
referred to ssp. asiatica.

It is noteworthy that the plants from the
lower alpine zones, i. e., M~A, S, and T-B,
possesses a lower number of fiorets per head,
and smaller involucral scales (internal as well
as external) as compared with those of
typical ssp. lefocarpa (T-A) (cf. Table 2).

It was also noted that the plants collected

a lower number of florets per head, and
smaller involucral scales as compared with
those in lowland populations, although they
are all referred to ssp. asiatica. 1t is interest-
ing to note that ssp. asizitca is replaced by
ssp. lefvcarpa in the subalpine zone at the
altitude of ca. 16060-1800 m above sea level
(from lower part of Midagahara to Shishiga-
hanaiwa).

The somatic chromosome numbers were 2n=
18 in all materials examined in this study.
The karyotype formula for this species is as
foilows: K (2n) =18=2A"+ 2B 10C™ + 25
Dst+-2E™,

A non-homologous pair, the largest pair of
the chromosome complement was ohserved
among individuals from the S and M-A
populations.

(Received Jun. 10, 1983)

from Bijyodaira (B) and Katsuradai (K) have

A BE FTRAbHEE (=3 & 3V R A Y F) Sel KOMAKT: On Mimulus hetews L., Newly Naturalized to
Japan.

TR EEBACKETRIN T, SOEFSAMNEHEL THEL 3 Vit Y S BOERE, SRAEESOHE
BaAE WU T, ERAEEERolE Hhdc8lELs 8B LEE I3, WO k3 REREE R 2
Ly i,

RIFEET, I—o v MR RBEL T3 M guttatus 2 LT3, SREENEELTWLROT
BOoFd, —HB—AS{HELTwEERE, TRICRI— oy 0ERLHEN 2T, BATEELLTHE D
EFCTED EHAT

RS EOEEORO L B 0, HRTE, BUHTRHEALOTH S, AR, E¥I0IBERTA
R OB HTRV, HFL, AMCEWTAo bt hild, BREMOAKEREERIGIGES->Th, +
BMATEIRDI SN TH L8 IR 6DTH S, Kibnste, LF % BREAWMALCERT 2,

O B BRUGE, dtHEEmRE (), BUKEE (T 051 EWiftihEEr 3 TE 7-15, ¥XFRHBER, REO
S 7940), EEFOS84E 6 F 10 H¥{T, B6 R, 280 H. SEfli 2,800 [,

FEMCEG S MRS, EEciv e ot, F2BEUT, 5B 7 Bl 028 B, 496 R
T, ThehAT7-5EHCEHEEL (FHIMMNE shTw 5,

O HLEZE STEAMRRORE, SFEHOE(T 020-01 BRTER 2 TE 2—46, EFEBETF 5 —H),
BEFI58 £ 7 A 1 B597. B6MK, 162 H, #HA 1,200 A,

FEE, HFROWEMAPI 2 CRONLABOSS %2, FEFEERAH» ST, REMCE EHohE
DT, iz "wrrE-EFLENREZE PHREALEEL S THRELEBLLWREANETHD, H%
A HIEERE W Fe A F o o BB » TR R ER P F e B, BEETHES,

OFE 5%, BOILE, EiEESad (F 10 EEE8EHEEEHE 1—-5—18), HER8E7 8 27 BT,
B6hk, 242 E, {1,200 M,

POTHHEDIUEELESW, AVLOEFORBETHD, LOEBTH - L HBBHMIE L A S %E
LTL &, BIE, —RT2L80000B2Th, FRRERYOFBE TRV, EHE, AMEkEzonr
LR YOmOLERERETHEAT S, (BREL)
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