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HAES YR7 5 ) (Salvie) 7THF)H
W (Subgen. Salvia} (27 %% 8. glabrescens
Makino, F/577 %% Y 8. nipponica Miq., ¥
F 2T EF S hoyamae Makino @ 3 FliAHE X
HTWwd (LRl 1957 3 kH 1965 5 A H 1981 ;
/NEp{l 1989 ; Murata and Yamazaki 1993), &3
(1990) &, # 1 FT7FEFVOEME L THF Y F18
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&, WETHERIZREE 2V, EEGEE 30m
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442% (Figs.1C, D, E, F), &3 &5 30 mm
T, HEEATORRABICEE S S5 (Fig. 1Ch),
R+ 7R VCIEML, F9FTEFIOX
SIZNES B & DERYA LA,
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RV, FOREIE Table 1I2F LA, HL 10
AOEHEIZ > 74 ) 35.6cm, MifE39.5
em, ¥+ 2T EE) 469em Th oz, 1HKH 7%
D ORI L HIERIE R h FRERT, #1357
F A 1488 L 453, MRS B & 25.4 1,
PF/THEX)E5BE0TRTH -, EED
FBXiE, 1#%»5 24RO, Fho00EOTE
W, F29FT7EFY 297 cem, FEHE2.73 em, ¥
FATEFXY 2Tlem Thot, THHEDENIE,
HEFROTEE B RO & T L .

3HEMOEBEOUNN AL O % Fig. 1GICR
L, oo 2RIz 2T Fig. 2100
U7z, Fig. 226403 K0, Ml & mis s 4
oL TOXFHEELOEDETFEL LM, EOW
filcd: 2 5 HPEMOBORELR KT 5 &, i
BT A 3 HEROHINETTEETH -,

WAk r 3> BORETE, ¥5/7%F)
WEHL, D&, XE, EF, WA EICHEBEESN
FIEAZBOIZHL, AT THREVEBLRTE
61205, HHEFHOPETH S, EOH
&, Vs TEREVRAMLAPSPROEESHIC
2, BHIZRRRELEBNSY (Fig. 1B), #*
A7 EE) IHEOVES LETREOAESEES
120, EOIGid, —RICHEOIHFL LIFizid#ic
BHHW, RS ELES, FFTEE)OKD
FicrER2< Rohin, OISR, ¥+

JTEIFY LIRS DM, FAFTEREVILE
TRz koTHh st DEE{RohANEDI b
7= TETEAMOIR EOTIE, P2 7HFY L35
(Fig. 1D) BEVEMFEIELTHADITHL,
Fo9F 7 FEYBEENRF L SICEZ TS,

AL, RO & ST 7 FE ) OFE S,
Y T EEYOBEY, & TEO NN LR
TAaAbHHED, TH5 3SEIEOF BN RN E
Table 2 iR L7, #2937 75FV EOEME &
ST RN, EAEIZEEL, ERZAIR
122, TEEEmMOAMNOERIZEE (1) T3
DI LT, M, FEAINRR L 0T, fEEHEES
DOPIOBB L bR, BIBEEL £, Z
Fo, YFITEEVEOKE Vs TEENE,
WHLOTE, TEERESOMIOFBRIEAD TS 5DI
WL T, Mg, EHNIRERL D, EERMEOMN
MR RETETS 3.

2, BeEfEOERER

FFTEENOHE (Figs. 3 A, D and Table 3)

Butafhfkid On=16 TH - 7=, REHDEXIE 1.0
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LU 4 RO R R T gem i S T N T
ni, BaEL—NORMEMIE LR E kR
i F 74 P BEEL S (R 2n=16=2m+
10sm+2st+2tst)

MFHOHI (Figs. 3 B, E and Table 4)

Hufa ki 2n=16 TH -4, FLEFOEZIL0.9
~24um, Bilkid 1.1~5.0 Tdh o7, 2 4o HERHE)
RiEBEREE, 7R ORPEHFEGIREAK, £h
12 7 A O R ERERIY R R R e R SR & T
Fo, 81,2, 5 THO 4, BXLPHEEOME
B o Tz, Z XD IREIRERO S 5,
B BVWREHROERIZIZYF I 4 PAEELL
(T 2n=16=2m+7sm+6st+1%st)

Vs 7)) O (Figs. 3 C, F and Table 5)

Pk 2n=16 TH -7, REAKDE X 1.3
~2.6um, Bithid 1.6~43Th -7, 2RO HHE
aE kIR, 4RO hEIEHIIRE R, £
IS 10 ADRIGIE R AL AR A S R E T
Wi, B SRR OXRE IR ARG E & O Mk
2794 P BEFELEL S B 2n=16=2m-
4sm+8st+2st) ,

SROEEIzBEWT, FAF 7 XY, MG, #
HizyF o TEFoREaEEIIvTh S 2n=16
Thot, FNFFEE)DONTR, TTIZ Mori-
naga et al. (1929} , Scheel (1931) , Carlson and
Stuart (1936), %#1iZ Funamoto et al. (2000)
2k T 2n=16 B EhTHY, /&, ¥FH/
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Fig. 1. Morphological characters of Salvia nipponica, S. Xsakuensis and S. koyamae. A: Plant of S.
Xsakuensis. B: Stem of §. Xsakuensis. C: Inner side of flower. a, S. nipponica ; b, S. Xsakuensis, c,
S. koyamae. Arrows indicate position of hair in circle. Bar indicates 1 cm. D, Calyx of 8. Xsakuensis. E:
Flower of S. Xsakuensis (Flont view). F: Flower of 8§, Xsakuensis (somewhat side view). G: Typi-
cal leaves of Salvia cultivated in Toyama Univ. originated from Uchiyama, Saku City. a, S, nipponica
b, 8. Xsakuensis ; ¢, S. kovamae. Bar indicates 10cm. H: Leaves of S. Xsakuensis.

2
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Table 1. Mean and standard deviation for morphological characters of Salvia nipponica, S. Xsakuensis and
S. koyamae

Height of plant No. of flowering Total no. of Lengh of corolla
{em) nodes of stem flowers of stem {em)
n=10 n=10 n=10 n=20
S. nipponica 35.61+3.3 14.8+3.05 45.31+8.78 2.97+0.08
S . Xsakuensis 39.514.0 8.11+2.18 25.4+6.54 2.73x0.10
S. koyamae 46.9+3.3 6.511.27 20.7£3.37 2.71+0.10

Table 2. Diagnostic characters in Salvia nipponica, S. Xsakuensis and S. koyamae

S . nipponica S. Xsakuensis S. koyamae

Root partly incrassate not incrassate not incrassate
Stem height 20-35(-40)cm 35-50 em 40-80(-90) cm
Cross section of stem quadrangular orbicular-quadrangular  orbicular-quadrangular
Glandular-hairy on stem no sparsely densely
Leaf shape deltoid-hastate ovate-sagittate cordate
Leaf thickness thin intermediate rather thick
Pubescent-hairy on leaf sparsely intermediate densely
Flower color (pale yellow)-yellow pale yellow pale yellow
Ring of pilose hairs

on corolla tube inside near base near middle near mouth
Anther color reddish brown reddish brown yvellow
Flowering peried Aug-Sep{-Oct) Sep-Oct Sep-Oct
Pollen grains good abortive good
Seed fertile sterile fertile

Table 3. Measurements at somatic metaphase chro-
mosomes of Salvia nipponica

No. Length{um) Totaljum) A.R.  Form

»

1 t-0.5+1.6 2.1 3.2 st
2 t-0.4+1.6 2.0 4.0 st
3 0.5+1.2 1.7 2.4 sm
4 0.5+1.2 1.7 2.4 sm
5 0.3+1.1 14 3.7 st
6 0.3+1.1 14 3.7 st
7 0.5+0.8 1.3 1.3 m
8 0.5+0.8 1.3 1.3 m
9 0.4+0.9 1.3 2.3 sm
10 0.4+0.9 1.3 2.3 sm
11 0.3+0.9 1.2 3.0 sm
12 0.3+0.9 1.2 3.0 sm
13 0.3+0.9 1.2 3.0 sm
— 14 0.3+0.9 1.2 3.0 sm
: & 15 0.3+0.7 1.0 2.3 sm
16 0.3+0.7 1.0 2.3 sm
Fig. 2. Variation of leaf shape of Salvia ]
t: satellite.

X sakuensis. Bar indicates 10cm.
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Fig. 3. Somatic metaphase chromosomes (A-C, in the same magnification) and karyograms (D-F, in the same
magnification) of Salvia nipponica (A and D), S. Xsakuensis (B and E) , and S. koyamae (C and F) . Arrows
indicate satellite chromosomes. Bars represent 7um.

Table 4. Measurements at somatic metaphase Table 5. Measurements at somatic metaphase
chromosomes of Salvia Xsakuensis chromosomes of Salvia koyamae

No. Length(um) Total(um) A.R. Form No. Length(um) Total(um) A.R. Form
1 0.6+1.8 2.4 3.0 sm 1 t-0.5+2.1 2.6 4.2 st
2 t-0.4+1.7 21 4.3 st 2 t-0.5+2.1 2.6 4.2 st
3 0.6+1.4 2.0 2.3 sm 3 0.5+1.6 2.1 3.2 st
4 0.7+0.8 1.7 1.1 m 4 0.5+1.6 2.1 3.2 st
5 0.4+1.2 1.5 4.0 st 5 0.7+1.1 1.8 1.6 m
6 0.3+1.2 1.5 4.0 st 6 0.7+1.2 1.8 1.6 m
7 0.3+1.2 1.5 4.0 st 7 0.5+1.3 1.8 2.6 sm
8 0.4+1.1 1.5 2.8 sm 8 0.5+1.3 1.8 2.6 sm
9 0.4+1.0 1.4 2.5 sm 9 0.4+1.3 1.7 3.3 st
10 0.5+0.8 1.3 1.6 m 10 0.4+1.3 1.7 3.3 st
11 0.3+1.0 1.3 3.3 st 11 0.3+1.3 1.6 4.3 st
12 0.3+1.0 1.3 3.3 st 12 0.3+1.3 1.6 4.3 st
13 0.2+1.0 1.2 5.0 st 13 0.3+1.3 1.6 4.3 st
14 0.3+0.8 1.1 2.7 sm 14 0.3+1.3 1.6 4.3 st
15 0.3+0.8 1.1 2.7 sm 15 0.4+0.9 1.3 2.3 sm
16 0.3+0.6 0.9 2.0 sm 16 0.4+0.9 1.3 2.3 sm

t: satellite. t: satellite.
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7 EF N2 T E Funamoto et al. (2000)
EoTo2n=16 WG ST 5, ’*Inw)?w«f{“'
32 h S O ~u¢éJU$%®7##Um
#5013 . Funamoto et al. (2000) 2k D& h
TWaA, &, HEash=F A F 7T
JTEEYVOEMNE, FIFEFICELE ZLT,
iRl 2 2 & h Ao @ikgKki, /577 %
)L+ 7EENVD, ThEh OB ks
HbE BT SE LS, 20T S
v&:%/]‘"j)‘-“ L GG,
3. fERYO Rk & #55k
FNFTEEY L ;S TEF) ORI, A
BlCRAEMET, MEEEMNETd -7 i,
SRRISIER R L 5> T, HRETE IER LD
AT, M EH CIEIRTH - 7=,
FNFTEEVIZHBELE, VP TFXVIE
97% Ll EIEF ZAEB AR S sk LU, A
13211.4% L8, LA ENMTRELEETSH
57 (Fig. 4, Table 6). fSEHETOMETIE, &
WL, fErdfehisrart, P/ 7FFY
4, EARRT O SRR L, A3 5,
ARG S RSB AT - T D EFALON S,
AMFEO A TIE, FA5FT7FEYHS AR
SRTEL, ¥ F o/ 7EFIAPLRER TN (L
kil (1957), AFH (1981), /hBifil (1989) 0)4%
T8 Hoidiid ) »HB{ET A, LWL F
INFTFFEYVOEE T 7 7HFE)DFEWIETIT,
BAFEREI A 2 B O & 0 & iRl A U % nThett s |-
B
/\H(fflfa@ R R R 2 TH D, F23F7
FEYIZENFTZZ LS, B2 FTE
XY EL, EHOLE Xy b d sakuensis & T 5,

Salvia Xsakuensis Naruh. et Hihara, hybr.
Fig. 4. Pollen grains of Salvia. A, S. nipponica ; nov. (Figs. 1A, B, Cb, D, E, F, Gb, H, 2, 3B, E
B, S. Xsakuensis ; C, S. koyamae. ' P T T T Ty e e ’
and 4 B)
Salvia nipponica Miq. X Scalvia koyamae Ma-
kino

Table 6. Fertility of pollen grains in Salvia Haec hybrida inter S. nipponicam et S.

nipponica, S. Xsakuensis and S. koyamae koyamam intermedia est. Ab S. nipponica radice
non incrassate, foliis ovato-sagittis, circulis pilo-
Fertile Abortive  Total sis in corolla-tubo mediis, et polline pro parte
. . majore sterili. Ab S. koyama foliis ovato-sagittis,
S. nipponica 1201 58 1259 . NI 5 ;
circulis pilosis in corolla-tubo mediis, antheris
(95.4%) o rubelo-br is, et polline pr te majore ster
ubelo-brunneis, et polli o par ajor -
S . Xsakuensis 132 1026 1158 i P PR !
ili.
(11.4%) (88.6%)
Chromosome ber 2n=16 in Fig. 3 (B, E).
S.hoyamae 1308 28 1336 pumber n=10 I H8

Nom. Jap. Saku-kibana-akigiri, nom. nov.

(97.9%) 2.1% )
0 a1%) Hab. Japan, Uchiyama, Saku City, Nagano
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Pref. 800 m alt., N. Naruhashi and S. Hihara no.
00093001 Sept. 30, 2000(FL.) ; cult, in Okayama
City, H. Hihara s.n. Oct. 10, 2001 (FL.) ; cult. in
Botanic Garden of Toyama University, N, Naru-
hashi no. 00100101 Oct. 1, 2000 (Fl.) and
01092401 Sept. 24, 2001 (FL.) (Holotype in KYO,
Isotype in KANA, MAK, OSA, SHIN, TI, TNS,
TOYA, TYM).

F e
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Summary

One of the authors, Hihara found an unknown
plant belonging to Salvia at Uchiyama, Saku
City, Nagano Pref. The morphology of the plant
was apparently intermediate in outer appear-
ance between S. nipponice and 8. hoyamae
which occurred in the same area. The authors
cultivated this plant at Hihara’s house in
Okayama, Okayama Pref. and at Toyama Uni-
versity in Toyama, Toyama Pref. for comparison
and observed their morphology and karyotype.
The karyotype of 8. Xsakucnsis, formulated as
2n=16=2m+7sm+6st+1'st, was almost equal to
the combined haploid karyotypes of S. nipponica
(1 m+5 sm+1 st+1st) and S. koyamae (1m+2sm
+4st+1tst) (Fig. 3, Table 3, 4, 5). Moreover, S,
Xsahuensis has heteromorphic chromosome
pairs. Almost all pollen grains of the plant were
abortive (Fig. 4, Table 6). From the results of
morphological and cytological comparison {Tables
1, 2, and Figs. 1, 2}, the plant was presumed to
be a natural hybrid between 8. nipporica and 5.
hoyamae, The plant separates from §. nipponica
by no incrassate roots and separates from both S.
nipponica and S. keyamae by ovate-sagittate
leaves and intermediate position of ring of pilose

— 169 —



filita Rl - YRS

=

at

I 2 7 2001 4E 12 A

hairs on corolla tube inside. The plants differ
from both by the almost all abortive pollen
grains. The authors name the hybrid Salvia
Xsakuensis from the original locality of the
plant, Saku City and describe it here.
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