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Travelling through many countries, where T. biflora is mentioned as growing, we observed a
lot of morphologically very different populations growing in distinct ecological conditions, but
in local floras they all are named just as T. biflora. Usually, seeing in the wild Eriostemones
tulips with 1-3 flowers on stem and white flowers with yellow throat, it gets a label “T. biflora”.
Habitats where it grows are differently characterised in different publications, e.g., dry slopes,
screes, deserts, salt marsh, steppes, solonchaks, clay, etc. Though Sir Alfred Daniel Hall did
call it “an uncertain species” [19]. The presence of different species under common name of
T. biflora was confirmed later by Zonneveld research [37], which showed the different nuclear
genome size for various accessions labelled as T. biflora or hidden under some of its
synonym names. So, undoubtedly under this name several different species are hidden, but
how to separate them from true T. biflora fide Pallas? To distinguish and describe new taxa
found in the T. biflora distribution region, a comparison with its type became necessary. At
present the syntypes of T. biflora were deposited at BM & M herbariums and derived from
Pallas’ herbarium without a locality indication, although it is already known that all Pallas’ T.
biflora gatherings were made around Volgograd city in Lower Volga (Nizhneye Povolzhye)
region, SW Russia. In 2013 the lectotype of T. biflora was designated by M. Christenhusz et
al. [9] as: “Russia. Habitat ad Wolgam locis desertis maxime argillosis, “Deserta Caspica”,
Fischer s.n. (B-W-06559-010!)"; syntypes are present in BM (000528948!) and M.
Considering the number of taxa that are synonymous with Pallasian T. biflora in the
understanding of different authors [9, 13, 29, 37], this species can certainly be considered as
a complex of species — species aggregate (in taxonomy, - a grouping of closely-related
species that are treated like a single species for practical purposes):

Tulipa biflora (Pall.) agg. Zubov & Ruks$ans, with its multiple component segregates, or
microspecies, such as:

. biflora Pall. sensu stricto, ex SW Russia & Kazakhstan

. sogdiana Bunge, ex Uzbekistan, Turkmenistan, Kyrgyzstan & Kazakhstan

. buhseana Boiss., ex Uzbekistan & Turkmenistan

. crispatula Boiss. & Buhse, ex Iran

. polychroma Stapf, ex Iran, Azerbaijan & Afghanistan

. androssowii Litv., ex Turkmenistan

. koktebelica Junge, ex Crimea, Ukraine

. turcomanica B. Fedtsch., ex Turkmenistan & Iran

. humilis var. ornata Bornm. & Gauba, ex Iran

. halophila Bornm. & Gauba, ex Iran

4 4 4 4 4 4 A4 A4 A4 A4 -+

. mariannae Lindtner, ex North Macedonia
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T. binutans Vved. ex Kyrgyzstan & Kazakhstan
T. prolongata Vved., ex Tajikistan

T. kolbintsevii Zonn., ex E Kazakhstan

T. salsola RukSans & Zubov, ex E Kazakhstan
T. lorestanica RukSans & Zubov, ex W Iran

Tulipa biflora s.s. in the wild, near locus classicus: Volgograd city vicinities
(photo — E. Komarov [30])
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Tulipa biflora s.s. in the wild, near locus classicus: Volgograd city vicinities
(photo — M. Kucherov [30])

Tulipa koktebelica in the wild, near locus classicus: Echki-Dag ridge, E Crimea

(photo — P. Yevseyenkov [30])
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Tulipa halophila type deposited at BGBM.
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However, it is necessary to clearly distinguish here between these two species definitions in
the framework of our paper: “taxonomic species”, as a taxonomy definition, and
“microspecies”, as a microevolutionary definition for segregates of a species complex, e.g.,
species aggregate in our case [17].

Therefore, we publish here two new species related to, or may be regarded by some
botanists as conspecific to T. biflora, but in our opinion certainly deserving proper names and
for sure they can be boldly called components-microspecies within T. biflora agg. Both are

allopatric and very distinct by morphology, phenology, habitat, and distribution areas.
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Supplement 1

KEY TO THE IDENTIFICATION OF CENTRAL ASIAN SUBGEN. ERIOSTEMONES
TULIPS (= A.l. VWVEDENSKY, 1971)

(modified by authors: in bold - species grown in authors’ collections; not included T.
polychroma, T. sogdiana & T. talijevii due to lack in the original key, although known in 1971,

included T. jacquesii & T. kolbintsevii published much later 1971)

1 Leaf usually solitary with longitudinal crests on upperside ...............ccocooiienii. T. regelii
1 Leaves at least two, without longitudinal crests
2 Bulb covering sheets nude or only at very top with few adpressed hairs
3 Leaves 3-7, Closely SPAacCed ........oiviiiii i T. tarda
3 Leaves usually 2, distanced on stem
4 Bulb covering sheets thin, papery..........ccoooiiiiiiiiiiiiiee, T. dasystemon
4 Bulb covering sheets thicker, leathery ..................oooo i, T. neustruevae
2 Bulb covering sheet inside throughout or only at top densely hairy or wholly
5 Anther tips rounded, without point
6 Flowers yellow, outer on outside often violet shade .............. T. biebersteiniana
6 Flower segments white, at base yellow, outer segments outside lilac
Shaded. .. ..o T. patens
5 Anther tips shortly pointed
7 Bulb covering sheets inside at top densely haired, hairs addpresed
8 Bulb tunics thinly leathery, style comparatively long, ~ ¥z of ovary
length .. T. dasystemonoides
8 Bulb tunics leathery, style shorter
9 Leaves distinctly distanced, usually ends below flower ......... T. buhseana
9 Leaves less distanced, usually overtop flower.................... T. turkestanica
7 Bulb covering sheets inside throughout or only at top wholly
10 Bulb covering sheets papery or almost papery
11 Leaves distanced, anthers 2-3 mm long ..............cccceeeeiiiieneeens T. biflora
11 Leaves almost opposite, anthers 4-6 mm long
12 Style elongated, very prominent.......................oo..l. T. orithyioides
12 Style very Short. ... T. subbiflora
10 Bulb covering sheets leathery
13 Bulb covering sheets prolongated, even up to soil surface

14 Lower leaf ovate 30+ mm wide, flowers 1-4 ............... T. jacquesii

WWW.SrgC.net Charity registered in Scotland SC000942 ISSN 2053-7557


http://www.srgc.net/

---International Rock Gardener---

14 Leaves linear, lower one up to 10 mm wide
15 Leaf margin straight ..., T. kolbintsevii
15 Leaf margin undulate ..., T. prolongata
13 Bulb covering sheets not prolongated
16 Flowers usually one, rarely 2-3.................occonl. T. turcomanica
16 Flowers usually 2-8, rarely 1
17 Flower buds and flowers upturned ..................... T. orthopoda
17 Flower buds and flowers or only buds down turned
18 Flowers after flowering upturned ............... T. bifloriformis
18 Flower buds and flowers after blooming down

turned ..o T. binutans

Tulipa polychroma fide auct. in the wild, Golestan Province, NE Iran.

Www.srgc.net Charity registered in Scotland SC000942 ISSN 2053-7557


http://www.srgc.net/

---International Rock Gardener---

Tulipa polychroma fide auct. in the wild, Golestan Province, NE Iran.
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Tulipa polychroma fide auct. in the wild, Golestan Province, NE Iran.

Supplement 2

KEY TO THE IDENTIFICATION OF SUBGEN. ERIOSTEMONES TULIPS FROM SECT.
BIFLORES WITH WHITE FLOWERS (= Z.M. SILINA, 1977)

(modified by authors: in bold - species grown in authors’ collections; not included T.
prolongata due to lack in the original key, although already taxon published in 1977; included
T. jacquesii & T. kolbintsevii published much later 1977)

1 Leaf usually solitary with longitudinal crests on upper side, flowers 1(2),
bulb tunics without prominent neck ... .... T. regelii
1 Leaves linear, 2 or more, without crests
2 Bulb tunics with more or less prolonged and prominent neck
3 Leaves 2, ovate, leaf crests only in wild, not on cultivated plants,
flowers 1-4, bulb tunics with long and prominent neck .......cccueeeviiiiiiiiiinnan. T. jacquesii
3 Leaves 2, linear, flowers one, bulb tunicsupto5cmilong .................. T. kolbintsevii
2 Bulb tunics without prolonged neck
4 Leaves almost opposite
5 Style prolonged, stigma in distance from ovary
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6 Bulb tunics leathery, inside nude, flowers 1-8(20). anthers shorter
than filaments ... T. tarda
6 Bulb tunics papery, inside finely hairy, flowers 1-2, anthers of same
length or longer than filaments ... T. orithyioides
5 style very short or practically absent, bulb tunics leathery, inside densely
hairy, flowers 1-2(3) on short stem ..., T. orthopoda
4 Leaves distanced, style very short or practically absent, tunics inside hairy
7 Bulb tunics papery, inside throughout densely hairy, stem and pedicel
nude, flowers 1-2(6), filaments thin, twice as long as anthers, anthers
with shortly pointed tips ..o T. biflora
7 Bulb tunics leathery
8 Stem in upper part and pedicel pubescent
9 Bulb tunics throughout densely hairy
10 Bulb tunics densely woolly, hairs tangled, flowers (1)2-5(11),
anthers mostly yellow with shortly pointed black tips ......... T. bifloriformis
10 Bulb tunics inside covered with long, adpressed, waved but not
tangled hairs, flowers 1-2-3 ... ... T. talijevii
9 Bulb tunics hairy only at top or at base
11 Bulb tunics hairy at top and minutely at base with coarse,
adpressed hairs, bottom leaf sickle-shaped, flower buds and flowers
after blooming down turned ... T. binutans
11 Bulb tunics wholly only at top, bottom leaf lies on ground, buds
notdown turned ..o T. turkestanica
8 Stem and pedicel nude
12 Leaves up-turned or sickle-shaped, anthers 3x shorter than
filaments .. ... T. polychroma
12 Leaves ends below flower, distinctly rejected, up to 90 degrees
anthers slightly or 2-2.5 x shorter than filaments
13 Bulb tunics throughout densely hairy, flowers 1-3, filaments
in upper part orange, anthers yellow with black tips, 2-2.5x shorter
than filaments, bottom leaf branch out 2 cm over soil......... T. turcomanica
13 Bulb tunics at top finely wholly, anthers only slightly shorter

than filaments, bottom leaf branch out 3-7 cm over sail.......... T. buhseana
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--- Plant Exploration ---

Hunting for the jewel of Tibet: Saxifraga ludlowii H.Sm.
By Vojtéch Holubec. Photos by Vojtéch Holubec unless stated otherwise.

In the Himalayas and China, there is a huge wealth of Saxifraga Kabschia section species, but
only a small part of them have been imported into the culture. Most of them have been
successfully described and rest in mostly colonial herbaria. Many species occur in remote
locations in Tibet, where, apart from the old expeditionary botanists, none of the gardeners have

yet strayed.

One such forgotten species was Ludlow's Saxifrage. This was collected by Ludlow's expedition
in 1947 and subsequently described by Harry Smith in 1958. Smith highlighted its aesthetic
merits: "with solitary pink flowers, bigger than any other Kabschia." However, he also mentioned
the remoteness of the localities: "The following three species (S. ludlowii, S. lowndesii and S.
flavida) occupy quite isolated positions without traceable connections to other species (Smith,

1958)". But we refuted this, because the species of stonebreakers often meet.

Saxifraga ludlowii

As far as | know, the first
photograph of this beautiful
saxifrage in full bloom was taken
by the botanist and traveller
Roman Businsky from the pass
at an altitude of 5000 m, from
eastern Tibet. It was that image
which inspired Czech rock
gardeners to subdue this

species in culture.

In 2005, when we were
preparing a list of species of
interest for our second trip to
Tibet, | downloaded the

descriptions and locations of the
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saxifrages that we might meet there, and especially Saxifraga ludlowii was in our search. Our
expedition was planned from the city of Chengdu in Sichuan to Tibet, through Markam to Rawu
(also known as Rawok). While our social contacts officer Petr Antonin asked the Chinese at a
street teahouse how best to get to Rawu, | tried to buy a permit from travel agencies. Petr was
successful. He found a local native who promised excellent transportation for a reasonable
amount of yuan. However, after two days of negotiations, when we were already losing hope,
the new guide, ("Call me John") said he had secured seats on the bus for us and that he will go
with us. Anyway, it was our last chance. For two days, the sleeping bus chattered on the rocky
road. Everyone was broken and uncomfortable by driving, only Josef Jurasek did not complain,
because he was the only one who did not have a neighbour's legs behind his neck and the short
seat suited him perfectly. Zdenék Obrdlik was also satisfied because he wasted time flirting with
Tibetan girls. | came off worst. As | leaned in from the upper bunk in front of the metal handrail
to get a better view of the window, the bus was crossing a large boulder on the road at that
moment, and my rib, resting on the railing, crunched audibly. From then on, my every move,
cough and laughter became my nightmare. But the desire for future exploration was a healing
band-aid.

Rawu.
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Rawu.
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We finally arrived in the coveted Rawu, a forgotten corner of SE Tibet. But the next day we
needed to go back to the pass. Transport was not available, so after an hour of walking uphill
we stopped at least a small tractor. But he drove us only about 2 km and then the poor vehicle’s
engine conked out!

Obrdlik, Antonin, JurasSek, and David Holubec on the back of the small tractor.

We went to a beautiful valley at an altitude of about 3900 m. We admired the flowering gentian
Gentiana szechenyi, G. veitchiorum, G.lawrencei var. farreri, piercing a cushion of plants with
an inexhaustible number of alpines (Androsace tapete, Cyananthus microphyllus, C. flavus,
Leontopodium nanum and others). G. veitchiorum was in a range of colours from the typical
deep blue to purple, porcelain blue, grey and white. But we were attracted by a snow-capped,
majestic mountain, about 4500 m high and falling sharply into a small lake in a side cold valley.
Josef and my son David and | went to this promising place. On the way, we ate the refreshing
ripe fruits of creeping sea buckthorn (Hipophae tibetica) on the riverbank.
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Gentiana lawrencei.
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The high glacial moraine boasted the fragrant scree species Eriophyton wallichii, Phyllophyton
complanatum, Saussurea gnaphalodes and Erigeron sp. Beneath large boulders in granite sand
with limestone, we registered what we were seeing all the time. The first non-flowering saxifrage

- finally Saxifraga ludlowii !

Finally, Saxifraga ludlowii.

In the wet limestone rock falling into the lake next to the edge of the glacier, there was a
species of Porphyrion section, probably S. decussata, then S. decora, S. chionophila and
another species unknown to us. Our efforts had finally been crowned with success. We
managed to collect a few seeds, which we then distributed to the world. What a joy we had
when, after about three years, Martin Hajman, a Czech gardener in the Arctic Botanical Garden
in Tromsg, wrote to us that a pink saxifrage had blossomed in the rock. After searching the
name tags, the source read S. ludlowii, VH 2005. Next to it, another species from the same
locality, S. decora, bloomed. Probably the first introduction of S. ludlowii into culture.
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Gentiana veitchiorum at Rawu 2005.
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Gentiana veitchiorum at Rawu 2010.
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We gradually returned from Rawu to Markam. Along the way, we spent the night and botanized
on all the passes over 4000 m, which had an incredible beauty and was a unique opportunity to
explore the local alpine zone. In the meantime, our guide John was always looking for
transportation for our five travellers the next day. He came unhappily every morning with the
words that he had to leave us, because it was a poor business for him, and he gradually bid for
another 1,000 yuan a day over the agreed price. Our wallets were thinning suspiciously. We

crossed the border back from Tibet to Sichuan.

Upon our return, we reported on our findings at rock gardening conferences, and many friends
also arrived in Tibet and photographed the saxifrages in full bloom. We managed to return to
Tibet only in 2010, and with a rented car from the travel agent. This time we were driven by a

somewhat arrogant driver Bimbo and accompanied by a frightened guide Jisha.

This time our route was reversed, from west to east. From Lhasa, Tibet, we advanced through
magnificent passes at altitudes from 4 to 5,000 m until we reached Rawu. But even this time it
wasn't just that. At the barrier in front of the village, we learned that we could not go further
because we lacked a permit to Qamdo (Chamdo) province. The soldiers eventually let us spend
the night in a hotel behind the military garrison, saying that we had a curfew, but fortunately they
had no more interest in us. Jishi was afraid of trouble and lamented that we never leave the
hotel. However, our desire for botanising was stronger than Mr. Jisha's fears, so Pavel Kfivka
and | went again to the valley with saxifrages. We wanted to explore other possible locations.
This time we continued for about 10 km to the end of the valley, where the barrier of beautiful
white towers towered. With all our might, we scrambled under the rock wall and found that the
whites were not limestone. Disappointment ensued, however, we continued traversing the
rubble along the rocks until we finally reached the limestone section. The flora was interesting
here, but to our disappointment there were no saxifrages. So, in resignation, we dined on a bad
bread with pieces of local garlic, Allium farreri, and descended from the rocks in disappointment.
We no longer even hoped for success. But then our eyes focused on the foot of one wall. Huge
buns were great in the wet rocks! "Eureka!" sounded through the ether. They were there! One

bunch over 1 m long supported the terrace, smaller bunches filled wet joints. Our joy continued.
We took photos, picked up a few seeds and cuttings from various forms into the culture for the

breeder Karel Lang, and returned with victory. We arrived in Rawu in a hurry around midnight,

but with a feeling of sweet success from finding a new location.

WWW.SI’gC.net Charity registered in Scotland SC000942  ISSN 2053-7557


http://www.srgc.net/

---International Rock Gardener---

l(" 3
[

.

-
-
>

Saxifraga ludlowii, Zayul, 2016.
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We repeated the next trip to Tibet once again in 2016, again with Josef Jurasek, also with David
Horak and Martin Hajman. We left Lhasa again planning a similar trip. In Rawu, the scene was
repeated as in 2010, our guide did not have a permit to Rawu and to the north. Fortunately, we
had in reserve another Harry Jans site in the direction of Zayul. So we went straight south. We

: passed the limestone rock walls and it was clear to us that
they must have saxes. In this locality, the plants were both
at the wetter heels of the rocks and high in the drier pockets
of the rocks. The plants were more variable in the shape of
rosettes and encrustations on the leaves. We removed
cuttings from different types of plants for cultivation. | was
also happy to hand over a selected compact form with richly
inlaid white rosettes to Karel Lang. | really appreciate that
our best breeder managed to breed interesting new
cultivars from the collected and selected forms.

Saxifraga ludlowii thus ranked among our best introductions

after finding Saxifraga dinnikii and S. columnaris in the

Caucasus. Nothing wrong with that; red and pink saxifrages always lead the way!

so. N

Saxifraga ludlowii — near Rawu, Xizang (Tibet), China c¢.4800m.
Photos this page by Dieter Zschummel.
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Smith H. Saxifraga of the Himalaya. 1958, Bull.
Brit Mus. Botany, London, 2/4: 83-129.
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Kongbo, Pasum Chu, Ba La, 4350 m BM 13968.
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Arboretum (A)

Saxifraga ‘Zdenek Zvolanek’ - is a charming break between the Iranian Saxifraga ramsarica
and the rare Tibetan Saxifraga ludlowii, made and named by Karel Lang.
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Notwithstanding the vast hands-on experience of the authors, in the chapter on Case
Studies, they have drawn together some actual examples illustrating crevice gardens in
private and public gardens across a variety of climates which demonstrate crevices of all
sizes from small containers though an array of sizes displaying a wide range of styles and
rock types from natural stone to concrete including work done by other exponents, many form

the Czech Republic, such as their mentor and teacher Zdenék Zvolanek.

An illustrated A-Z recommending a range of 250 plants gives the reader suggestions
appropriate for most garden climates from summer moist, through dry, to cacti and

succulents suitable for deserts.

Once you have built your crevice the ‘living with a crevice garden’ chapter gives tips on long
term care and maintenance covering topics such as labels, irrigation, fertilising, weeds and

propagation.

Crevice gardens are very appropriate in our climate conscious world helping gardeners
address environmental concerns, beyond conservation of rare plants, by re-using waste
materials such as concrete, creating wildlife habitats and making permeable, plant-friendly

structures which should have a place in even the smallest of gardens.

With the exception of the title and chapter pages every spread has photographs and /or
detailed paintings by KS alongside the explanatory text. The reader could learn to build a
crevice garden from the images alone but reading the very understandable text will explain
the science and horticultural principles that make them successful.

As well as the authors | will congratulate the Designers, Studio Noel, and Publisher, Filbert
Press, for delivering such an attractive well laid out illustrated book that inspires, guides and
educates the reader in a logical way from the very question of what makes a crevice garden
through all the practicalities of constructing, planting, then long term care of these fascinating

creations.

As well as injecting the book with their own passion and international experience of building
many crevice beds in private and public garden the authors ‘invite you to build upon and
explore what has gone before’.

| recommend this book: it will act as a reference, a guide and an inspiration to anyone who

wants to rock into the world of the crevice garden. J.LY
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