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H. rupifraga Nakai 1930
Botanical Magazine, Tokyo, 44:27, ic. f. 3 1930
NFTa XAy = AL ELR = Hachijo Giboshi (Japanese)
/4 1] H] 5= = Seom-bi-bi-chu = applied to several H. longipes taxa (Korean)
H|H] 3= = Bi-bi-chu = applied to several H. longipes taxa (Korean)

HiStOl'y and Nomenclature: i Japan, this taxon is called Hachijo
Giboshi, the “Hosta (from) Hachijo,” named for Hachijo Island (/\ 3L 5; Hachijo-
jima), the island upon which it evolved. This island is located in the Pacific Ocean,
300 km (200 miles) south of Tokyo and is part of the Izu Island Chain ((} 5385
Izu-shoto), a group of islands stretching south and east from the Izu Peninsula. The
islands form part of the Fuji-Hakone-Izu National Park (& L3R O [E7/AR;
Fuji-Hakone-Izu Kokuritsu Koen). The climate is subtropical. The type is based on
specimens collected by Matsuzaki and Ogata on Hachijo Island and is in Koishikawa
Botanical Gardens (Graduate School of Science; The University of Tokyo). The
specific epithet is derived from rupifragus (= growing in the cleft of rocks) and is often
incorrectly ascribed to rupifractus (derived from frangere = breaking rocks). This
taxon’s status was generally accepted by Maekawa 1940 and 1969 and J. Ohwi (1965)
until Fujita (1976), while admitting that he had not seen the type species of H.
rupifraga, nevertheless held this taxon to be synonymous with H. longipes var.
latifolia. While a broad relationship in section Picnolepis is recognized, the synonymy
of these taxa is not, based
on morphometric, RAPD,
and genome weight dif-
ferences. The distance of
the populations is 250 km
(155 miles) over the Paci-
fic Ocean. This place-
ment was not accepted
by Schmid (1991) and
Zonneveld (2001). RAPD
analysis (Y. Yu, 2002;
Sauve, R.J., S. Zhou, Y.
Yu, and W.G. Schmid.
2005) shows that H.
rupifraga and H. longipes
var. latifolia can be dif-
ferentiated and confirms
these taxa should remain

Mount Nishi (/\3Z&L Hachijo-Fuji, 854m/2802 ft.) separate as classified by
Showing the Grass-Covered Rim of Nishiyama Caldera || Maekawa (1940, 1969)

Home of H. rupifraga and Schmid (1991).
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Habitat and Biology: This taxon evolved in the isolated ecological environ-
ment of the rocky rim of Mount Nishi (/\ L& +:; Hachijo-Fuji, 854m/2802 ft.).
Retaining many of the features of H. longipes, this taxon has elongated-ovate,
leathery-texture leaves of great substance. Many Hosta discoveries have been made in
the mountains starting in the Japanese Alps and Mount Fuji (& 1+ [L/; Fuji-san) to the
north and extending south beyond Izu Peninsula ({}t 5.} 5; Izu-hantd). From there
and going south, a number of volcanos have formed the Izu Island Chain (5 &35 5;
Izu-shotd) in the Pacific Ocean. Hachijo Island (/\ 3L /5; Hachijo-jima) is the south-
ernmost island and has a subtropical climate. The rim of the volcano is relatively
bare in winter but is heavily covered with tall grasses from late spring until autumn.
Aside from grasses, the other dominant vegetation component are large numbers of
native Hydrangea macrophylla (581%1£) with huge leaves. Inside the caldera (crater),
ponds and marshy grasslands are present. It is only in the cooler climate of the
mountain top that H. rupifraga exists. Its natural, allopatric population is limited to
the rim of Hachijo-Fuji, elevation 2,500 feet (845 meters) and just below. In spring H.

(Photo 1)
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Del. W.G. Schmid 1991

Oki Isl.

n Hat:iio Isl.
B = H. rupifraga Habitat
= -
T Habitat Map
HIKOKU
e Location of Mount Nishi

(J\X'E 1) Hachijo-Fuji

H. rupifraga (in situ) e © J. Craig 1969.09.15 (Photo 2)
Mount Nishi (/\ 3% =5 Hachijo-Fuji, 854m/2802 ft.)

rupifraga arises together with Astilbe hachijoensis and other alpines in full sun but
by early summer the leaf mounds are overshadowed by tall grasses and mostly stay
in this shade for the remainder of the season (Photo 1). Some of the larger clumps
manage to grow through the thick grass cover (Photo 2), but most of the leaf
mounds remain hidden during summer and autumn. A few plants remain out in the
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H. rupifraga (in situ) e J. Craig 1969.09.15 (Photo 3 A)
Loc. cit.: Mount Nishi (/\ 30 1-; Hachijo-Fuji, 854m/2802 ft.); on rare occasions
fully exposed clumps can be seen. Some seed pods have been removed from plant

H. rupifraga (in situ) e J. Craig 1969.09.15 (Photo 4 V)
Loc. cit.: Mount Nishi (/\ 3 & +:; Hachijo-Fuji, 854m/2802 ft.)
Individual with seed pods. The dense grass has been removed by hand.
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and their leaf coloration is more yellowish, undoubtedly due to the high sun exposure,
see photo 3. The black-and-white photograph does not show this difference well, but
the lighter areas are actually a yellow color. The dense grass cover does not seem to
interfere with pollination and seed production as seen in Photo 4, where on an
individual plant the covering grasses were moved aside by hand.

Plant Morphology:

It has been suggested that this species evolved in total isolation from other
members of the genus. This has not been confirmed by RAPD-DNA analysis (Y. Yu,
2002; Sauve, R.J., S. Zhou, Y. Yu, and W.G. Schmid. 2005) and genome weight
determinations (Zonneveld, B.J.M. and F.Van Iren. 2001). These investigations
show that H. rupifraga is closely related to H. longipes complex and may have
developed through geographic isolation. A similar adaptation has been suggested for
H. minor and H. venusta by M.G. Chung (1990). This supports the theory that it is a
local adaptation of H. longipes var. latifolia on Izu Peninsula. Hachijo Island is
located about 290 km south of Tokyo, in the geographical center of the Kuroshio
Current (also known as the Black Current). The temperate climate and heavy
rainfall produce a flora dominated by subtropical plants. R. Davidson reported the
alleged destruction of the native population growing in and around the Mount Nishi
caldera. However, volcanological records indicate the last eruption took place in 1606.

Plant size 25-30 cm dia. by 15-20 cm high (10-12 by 6-8 in.). Petiole 25-7.5
cm by 0.8 cm wide (1-3 by 0.30 in.), rigid, blunt on back, not keeled, green. Leaf 12.5—
15 cm by 10-12.5 cm wide (5—6 by 4-5 in.), erect and in line with petiole, leathery,
elongated ovate to ovate-cordate, transition tight and contracted, very acuminate tip,
undulate in the margin when ma- ' '
ture, smooth surface, dark green
above, lighter green below. Venation
68, widely spaced, projected, gla-
brous below. Scape 25-30 c¢cm long
(10-12 in.), obliquely arching,
smooth, round, seagreen, slightly
pruinose, permanently purple-dot-
ted in lower half. Sterile bracts 3-5;
fertile bracts 2 ¢cm, navicular, thick,
densely imbricated, whitish green,
tinted purple in margin, withering,
falling away during anthesis. Ra-
ceme short, densely arranged, 8-12
flowers. Flowers 4 cm long and 2 cm
broad (1.7 by 0.8 in.), purple-striped
inside, thin narrow tube, perianth

expanding, lobes spreading straight, )

bell-shaped, pedicels 1.2 cm (0.5 in.), H. rupifraga (in situ)

abruptly nodding, stamens are | Anther color purple posterior; left anthers
shorter than perianth. Anthers pur- dehisced anterior, showing yellow pollen
ple. Anthesis August. Fertile. © livedoor.jp/soann
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Pollen: All of the mem-
bers of section Pycnolepis
(the H. longipes complex)
have Subtype RG(V) (=
rugulate granulate; sub-
type V) with shape OS
(oblate-spheroidal) (Pol-
len shape after Erdtman,
1966). Pollen size varies,
depending on the variant
examined and is in the
range of P 91.1 = 5.0 x E
852 +£6.0 and P 91.8 =
7.7 x E 86.5 =+ 7.7 (Sizes

given in pm - polar axis H. longipes: Pollen Type RG(V)

(P) x equatorial axis (E)). Grain surface detail for H. rupifraga is similar
Shown is H. longipes and SEM x 4000 (M.G. Chung)

H. rupifraga is similar.

DNA Banding Pattern
29 30 31 33 34 35 <« Fig A.

Differentiated with OPB-17 primer:
el . IR 4 229%hp 29 = H. aequinoctiiantha.

30 = H. hypoleuca

31 = H. okamotoi

33 = H. pycnophylia

34 = H. rupifraga

bl ] - 1198hp 35 = H. takiensis

Also examined (not shown in pattern):
— T7ibp Di.fferentiation required more than 1
- 7Gbp primer

Gilbp
25 = H. longipes ‘Urajiro’ (wild collected)
27 = H. longipes var. latifolia

Recent RAPD analysis (Y. Yu, 2002; Sauve, R.J., S. Zhou, Y. Yu, and W.G. Schmid.
2005) has established the banding patterns of 6 related species accessions in section
Picnolepis (complex) (See Fig. A). The main purpose of this study was to determine
genotypical differentiation between these taxa and the typical H. longipes. These
species underwent comparative analysis in the 2002/2005 study and the 6 species
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shown in the banding pattern (illustrated in Fig. A) were compared using a single
primer OPB-17 (5" -AGGGAACGAG-3"). Based on the banding pattern, the species
listed with Fig. A were differentiated with the single primer OPB-17 and are there-
fore considered distinct entities in section Picnolepis. Also differentiated (but not
with a single primer) were H. rupifraga and H. longipes var. latifolia. Cluster
analysis of RAPD data shows that these taxa should remain separate as classified by
Maekawa (1940) and Schmid (1991). Placement of H. rupifraga in synonymy with H.
longipes var. latifolia as proposed by Fujita (1976) is not supported by RAPD data
(Sauve, R.J., S. Zhou, Y. Yu, and W.G. Schmid. 2005). The relationship of H.
rupifraga with H. longipes var. latifolia is not disputed here, but the two taxa are not
synonymous. The island is some 250 miles south of Izu Peninsula, where H. longipes
var. latifolia has endemic natural populations.

Genome Size: DNA content (2C) in pg (one (10™'%) gram) = average given 26.0
0.3. (Zonneveld, B.J.M. and F. Van Iren (2001). The species average for the taxa
close to the H. longipes var. longipes are given as 26.0 = 0.30 with the average for H.
rupifraga determined to be 26.5 £ 0.10.

H. rupifraga (Cultivated)
Loc cit. coll.: Mt. Nishi (/\ L& - Hachijo-Fuji, 854m/2802 ft.)
Coll. J. E. Craig; Voucher CDS No. 436/1969
Hosta Hill R.G. © W.G. Schmid 1988.05.10
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Taxonomic Type and Synonymy:

H. rupifraga Nakai. Botanical Magazine, Tokyo, 44:27, ic. f. 3 1930; Maekawa:
Botanical Magazine, Tokyo, 52:42, ic. f. 2 1938. Maekawa, F., The Genus
Hosta. J. of the Faculty of Science, Imperial University Tokyo, Section 3
Botany, Vol. 5 (4): 389, ic. 65-66 (1940); Maekawa F. Ishii, Great
Encyclopedia of Horticulture 2: 635 (1950); Ohwi J.: The Flora of Japan (Jap.
Ed.) 295 (1953), (Engl. Ed.) Fam. 52, 11:290 (1965); N. Fujita in Acta
Phytotaxonomica et Geobotanica, Vol. 27, 3/4:81, 1976. W.G. Schmid, The
genus Hosta: Gibashi Zoku (X757 2 J&); pp. 90-91 & 324, ic. 3-60 and 3-61
(1991); Fujita, N. in Acta Phytotaxonomica et Geobotanica, Vol. 27, 3/4:81,
March 1976; Ohba, H. et S. Akiyama in Mem. Natn. Sci. Mus. Tokyo no. 38:
133 (2002).

Nishi (/\ L& 15 Hachijo-Fuji).

Hab.: Limited to an isolated allopatric population in grassy and open, volcanic rock
and cinders, at the northwest-facing rim, Hachijo Island (/\ 3L &), Izu-
Islands (5.3 & ; Izu-shotd), Tokyo Pref. (5 #l; Tokyo-to).

Japanese Synonyms:
H. rupifraga = T 3 XK v = \SLHEEFEER = Hachijo Giboshi.

Korean Synonyms:
H|H] 5= = Bi-bi-chu = The Korean name assigned to H. longipes.
/dH] H] 5= = Seom-bi-bi-chu = applied to several H. longipes taxa (Korean)
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V A H. rupifraga (Cult. voucher) A ¥
Loc. cit. coll.: Mt. Nishi (/\ 3L'E 1); Coll. J. E. Craig; Voucher CDS No. 432/1969

Raceme opening and flowering sequence
Hosta Hill R.G. ©W.G. Schmid between 1988.07.28 and 1988.08.11
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H. rupifraga in Cultivation: In 1969 several authentic specimens were
collected by Jack Craig on the rim of the Mount Nishi caldera and sent to R. David-
son, who supplied vouchers to American Hosta Society president A.J. Summers.
These vouchers were reported and recorded by Summers (1972) and have been
extensively and vegetatively propagated, making several clones of the scarce H.
rupifraga available for cultivation in North America and elsewhere. These are
numbered voucher entries (“CDS” stands for Craig/Davidson/Summers): CDS No.
432/1969; CDS No. 433/1969; CDS No. 434/1969; CDS No. 435/1969; CDS No.
436/1969; and CDS No. 437/1969. These specimens were collected in different
locations but it should be noted that the morphology of the isolated H. rupifraga
population is very uniform so it is difficult to differentiate them on a macro-
morphological basis. It is obvious that gene flow in this population is very low and is
expressed in uniformity of macromorphometric characters. This species is culti-
vated in gardens and used for hybridizing. Unfortunately, some of plants in the
trade under this name are not this species but unknown taxa or culta. Hosta longipes
var. latifolia ‘Maruba’ (H. "Maruba Iwa') is morphologically similar but its scapes
are much longer and it differs in other key morphological features such as red
stippling on the petioles and scape. The J.E. Craig numbered collection of H.
rupifraga specimens from Mount Nishi (/\ 3L 'E 1:) have GREEN petioles and
scapes, although the latter may show faint stippling near the base and on the
cataphylls (Niederblitter). H. rupifraga is endemic to a subtropical region but its
adaptability to colder climates has been demonstrated in cultivation and it is a
highly desirable hosta for the rock garden as it will grow in manmade scree. Its
heavy leaf substance makes it virtually slugproof. Authentic specimens are scarce
but occasionally available.
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NOTE: H. rupifraga is represented
in cultivation by several clones as list-
ed on Page 4. There is some pheno-
typical difference in these clones:
Some have slightly longer scapes and
others have wider leaves. The color of
the perianth is different in hue and
the fertile bracts differ slightly in size,
though all have considerable white in
their greenish undertone. These var-
iations are to be expected in wild
populations. It should be pointed out,
however, that cultural conditions can
also affect these phenotypical char-
acters to some extent. The illus-
trations provided with this Species
Update give a good cross section of
the phenotypical variation of the
natural population, but it does by no
means show the complete variability
in the natural habitat.
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A H. rupifraga (Cult. vouchers) ¥
Loc. cit. coll.: Mt. Nishi (/\ 3L'E 1); Coll. J. E. Craig; Voucher CDS No. 432/1969
Hosta Hill R.G. © W.G. Schmid 1987.08.11 above 1987.08.17 below
Photo taken during different lighting conditions:

shaded above — in sunlight below
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A H. rupifraga (left) compared to H. pycnophylla (right)(cult.) A
Loc. cit. coll.: Mt. Nishi (/\ 3LE 1); Coll. J.E. Craig; Voucher CDS No. 432/1969
Hosta Hill R.G. No. 1213.86.03; © W.G. Schmid 1987.06.01
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e s
H. rupifraga (Cultivated) A CDS 432
Hosta Hill R.G. W.G. Schmid 1987
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Fujita (1976) combined H. rupi-
fraga with H. longipes var. latifolia
in synonymy. As described under
H. longipes var. longipes, the in-
dividual, geographically isolated
populations show considerable
morphometric variation and these
taxa are related on the sectional
level. H. rupifraga has evolved on
Hachijo Island (/\ 35 Hachijo-
jima) as a separate taxon as have
many other plants include-ing
Astilbe hachijoensis (/~F 3 2 7 ¥/
2 7 ¥ ) and insular forms of
Hydrangea macrophylla (%5 5 4E)
with huge leaves. All of these taxa
are considered species due to their
longstanding adaptation to isolated,
insular ecologies, which resulted in
unique morphological characters.
H. longipes var. latifolia (pictured
below) is larger in all respects, with
much larger, lighter green leaves
with more veins and (usually) a

white, glaucous coating on underside, longer
petioles, scapes and racemes, more and
darker flowers and has heavy stippling on
the petioles and not as dense on scapes (as
shown <« V)(Photos ©OH. Philips 2003).




Horticultural
Progeny:

H. rupifraga is available in
the trade, represented by
several wild-collected clones.
Thus phenotypical differ-
ences should be expected, but
the species has a limited
habitat in which most of the
clones observed (Craig 1969;
Schmid 2006) have similar
macrometric features. Unfor-
tunately, a large number of
similar-looking plants have
been introduced and sold as
H. rupifraga, but they are not
and have no provenance of

H. ‘Raspberry Sorbet’ (M. Zilis 1999) A origin nor can they be con-
nected with collected, known
H. ‘Rain Forest’ (R. Goodwin 1996) ¥ vouchers. H. rupifraga has

been used for hybridizing
and many of its seedling pro-
geny can be found in gar-
dens. Selfed seedlings have
good substance and this trait
appears to migrate, when
the species is used as a par-
ent. There is other selfed and
mixed offspring, which has
been named in North Amer-
ica and Europe. Since incor-
rectly identified (“wrong”)
H. rupifraga has been used
for hybridizing worldwide,
the parentage indicated in
some records is subject to
correction.

Note that only direct species progeny is shown below, i.e., H. rupifraga is directly
involved. Parentage indicated by “(?)” is unknown. In some cases, the hybrid may be
from different variants H. rupifraga, i.e. selfed. The following code abbreviations are
used:

Q = the species forma as a pod parent directly = See List 1

&' = the species forma as a pollen parent directly See List 2
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List 1: Cultivars with H. rupifraga < as a pod parent:

H. ‘Forever Green’ = Q@ H. rupifraga x & H. plantaginea by J. Dishon 1994
H. ‘Hirao Monument’ = @ H. rupifraga x & (?) by P. Ruh 2001

H. ‘Raspberry Sorbet’ = Q@ H. rupifraga x 3 H. ‘Shining Tot’ by M. Zilis 1999

List 2: Cultivars with H. rupifraga & as a pollen parent:

H. ‘Barbarosa’ = Q H. ‘Sum and Substance’ x & H. rupifraga by A. Malloy 2002
H. ‘Euphoria’ = Q H. ‘Blue Splendor’ x & H. rupifraga by P. & J. Ruh 2002

H. ‘Purple Essence’ = Q@ H. ‘Sweet Susan’ x & H. rupifraga by P. & J. Ruh 2005

Other Cultivars: H. ‘Amethyst Jewel’, H. ‘Frosty Morn’, H. ‘Rain Forest’, and
‘Rhapsody in Blue’ are listed as registered cultivars that are sports of hybrids
possibly involving H. rupifraga.

Japanese Cultivars

H. ‘Kihachijo’: A yellow form of H.
rupifraga was reportedly discovered
among the wild population of the
species on Mount Nishi (J\ L'E L =
Hachijo-Fuji). The Japanese name is
XA ¥ /L. The Japanese
cultivar name translates to “yellow silk
cloth” (2 6 L X 9 ), and
transliterates to ‘Kihachijo’ mean-ing
“the yellow (hosta) from Hachijo.” It is
a bright yellow form of the species that
is a bit wavier than the type. Also seen
has been H. ‘Kifukurin Ki-hachijo’ (z§

Bim w8 /\ LR 7 ), which is the

same hosta with a distinct darker H. ‘Kihachijo’ (Japan)
yellow margin and a lighter yellow to Court.: © Pacific Flora 2004 Exh.

whitish yellow leaf center. Lake Hamana (Hamana-ko
744 14)); Shizuoka-ken &% [if] I7,)

H. ‘Urajiro Hachijo’: A white-
backed phenotype, also known as H.
‘Urajiro Hachijo’ is a cultivar that by name is connected with H. rupifraga. Urajiro
(in Japanese £/ = 7 7 17 = white on back) so £ [1/\ 3 stands for “Urajiro
Hachijo” = white-backed [from] Hachijo). Its macromorphological features indicate
it is not the same as H. rupifraga and this has been verified by genome size
(Zonneveld and Van Iren; 2001). It is also did not originate on Hachijo Island but
from Izu Peninsula ({} .}*/5 Izu-hanto) and probably a hybridized form of H.
longipes var. latifolia (which see in a separate section). Most populations of the latter
variety have white-backed leaves and some have piecrust leaf margins, leading to
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cultivars like H. ‘Marilyn
Monroe’ (J. Hawes NR),
shown on this page. The name
H. ‘Urajiro Iwa’ is also used
in the trade and is inaccurate.
Its Japanese name £ 5 X 7R
7 3 simply means “Urajiro
Iwa Giboshi (= white-backed
rock hosta),” which unfor-
tunately does include ALL of
the different variants of H.
longipes with a powdery white
coating on the leaf underside,
as, for example H. longipes f.

AH. ‘Marilvn M y v hypoglauca. Which one of
- "Marilyn Monroe” (Tepal D Tepal) these many variants the name

Tepal Color Same as H. longipes f. hypoglauca H. ‘Urajiro Iwa’ stands for is

© B. Stegeman/HL [above] impossible to determine and

Typical piecrust clump this generic name should not
© C. Brashear/HL [below] be used as being too general in
its application.

H. rupifraga ‘Tetra’: This
cultivar was named in Europe
and is in the trade. Contrary
to what the name suggests, it
is not a variant of H. rupifraga.
This was confirmed by using
genome weight analysis in the
Zonneveld and Van Iren
(2001) study. Schmid (2006)
also confirmed this based on
morphometric analysis. This
cultivar is most likely a hy-
bridized form of H. longipes
var. latifolia. While the ICNCP (International Code for the Nomenclature of
Cultivated Plants) may allow the name “Tetra,” it should not be used, because it has
the connotation that this cultivar is tetraploid and its ploidy has not jet been
confirmed.

H. rupifraga Streaked Phenotypes: As with other Hosta species, streaky H.
rupifraga plastome mutations are know are known. One of these is shown here
photographed by ©OT. Nakayama, a Hosta Library contributor. The general leaf
morphometry indicates that this may be a form of H. longipes var. latifolia. Most of
these forms are unstable and difficult to sustain for long periods. There are
numerous sports with splashed (fill £iAZBE), streaked (555f), and striped (FH5E)
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H. rupifraga “Tetra”
An incorrect name per the ICNCP
Not a phenotype of H. rupifraga but a hybridized cultivar
Photo © H. Philips/HL
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variegation but to as-
sign names to these
mostly unstable types
may cause problems
and is not allowed by
the ICNCP (Cultivat-
ed Code), which re-
quires that named
cultivars be stable in
their variegated char-
acteristics. The culti-
var shown here re-
peats the H. longipes
var. latifolia - H.
rupifraga synonymy
problem that origin-
ated with the Fujita
1976 placement in
which the two species
were considered to be
the same taxon This
cultivar is yet un-
named and typical of
many streaked sports
originating in the H.
longipes complex.
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H. rupifraga (cultivated voucher)
Loc cit. coll.: Mt. Nishi (/\ 3U'E 1= Hachijo-Fuji, 854m/2802 ft.)
Coll. J. E. Craig; Voucher CDS No. 435/1969 H.H. Vouch.: # 1213.86.03
Hosta Hill R.G. © W.G. Schmid 1987.06.22
The color label (“Fuji-Kodak”) is 1” by 3” (2.52 cm by 7.62 c¢m) for size comparison
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