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Abstract -- The origin and history of the genus Ephedra has been recently discussed in
“Botaniceskij #urnal” by I. T. Vasin¢enko and the present author. Considering the flower
morphology of Ephedra, its recent distribution and palaeography of Kurasia, the author has
come to the conclusion that the genus Fphedra origimated in Central Asia during the Cretaceous
period and then migrated to N. and 8. America and to the Mediterranean.

The origin and history of the genus Kphedra and the family Ephedraceae
is a problem which has been interesting botanists for many years. Recently
a discussion of this problem was started in the ., Botanideskij zurnal* in an
interesting paper by VasmLéenko (1950), and my critical notes on his de-
ductions (HADAC 1964); the reply of Vasinérnko (1965) in the same journal
brought forth several new aspects. It would be desirable if algo other botanists
acquainted with this problem would take part in the discussion. I shall,
therefore, recapitulate some points of our discussion and simultaneously
present some more material on this problem.

In his first paper (1950) Vasiu¢enko has shown that the morphology of the seedlings
their ability to form green leaveseven in darkness, several morphological features in flowers
of Ephedraceae as well as the results of serological experiments - all that speeks for their close aff-
nity to Coniferae. According to his opinion the most ancient group of the genus are the Scandentes
of Sravr (K. foliata, K. fragilis, K. altissima ete.), mainly elimbing plants, living in the area of the
ancient Mediterrancan sea. The origin of the genus may be placed, according to VasindenNko,
toward the end of the Cretaceous, or later.

[ had the opportunity of studying several specics of Ephedra, such as
. foliata in the “ahrash forest” on the banks of the Tigris and K. alata in
the Syrian desert. In studying their morphology 1 came to the conclusion
that K. folinta and its allies, with their filaments fused to an ,,andropodium
and bracts forming drupes, must belong to the most developed forms,
whereas K. alata with relatively free filaments and free bracts is evidently
relatively a very primitive form. But this is just the opposite of VASILEENKO's
deductions!

Comparing VASILOENKO’s theory of the origin of the genus Kphedra in the
ancient Mediterranean (Tethys), I was struck by the fact that most of the
recent areas of the Scandentes group were covered by sea during the Paleo-
gene and even in the second half of the Cretaceous period. These and other
observations led me to the assumption that the centre of origin of Ephedra-
ceae must be somewhere in the continental parts of Central Asia. These parts
were dry land with a decidedly continental climate during that time. From



this centre they migrated across the Beringia to the Northern and Southern
America and after the retreat of the Tethys sea to the coasts laid bare by
the regression (Hapad 1964).

My deductions, concerning genus Ephedra, are thus similar to the rosults of the studies by
. G. Bonrov (1965) concerning genus Nitratia. “On the basis of the comparison of the recent
areas of Nitraria species with the data of palaeogeography of the deserts of Asia a conclusion
was drawn that the ancient centre of speciation of Nifraric associated with the savannahs of the
Paleogene, if not of the Upper Cretaceous, was situated in the Central Asia.” (BoBrov 1965,
p. 1067, summary.)

In his reply Vasinéenko (1965) adduces the flower morphology of Ephedra. He shows that forms
with free floral parts need not always be the most primitive, and forms with floral parts fused
the most derived ones. He illustrates this with the results of the studies by M. G. Porov (1950)
on Calligonum. This view is quite acceptable, even if it ig clear that in most cases the “fused”
is derived and “free parts’” are primary.

Against my hypothesis speaks, according to VasiLCeNko. likewise the
fact that the section Alatae (the most primitive in my view) is also in North
America well represented by numerous specics, having free bracts but
practically sessile anthers. But just this led me to believe that the centre
of evolution of Ephedra could only be in Cetral Asia, where Ephedras with
hoth free bracts and filaments are thriving, whereas forms, emigrated to
America, have “antherophors”

VASILCENKO shows that members of the Alatae section in Central Asia
(E. strobilacea ete.) are nowadays living in territories that are very young
from the geological point of view (the sands of Balkash and Kara-Kum ete.).
This is of course true, but it does not necessarily mean that Hphedra species
in C'entral Asia had no other places where to live before these sands were
formed. VAsTLCENKO quotes several authorities showing that in the Tethys
sea many islands were present during the Cretaceous and Tertiary periods.
affording many possibilities for the ancient Ephedraceae. But T dont think
that small areas can become centres of origin for a whole family — they may
contribute to forming endemic species or subspecies, but har(llv to giving

rise to a new family of world-wide distribution.

Vasmoexeo (1965) enumarates the existing theories on the origin of Ephedra:

. according to M. GG. Porov, the centre of origin of Hphedras was South Africa,

. according to 8. AL Nrvskir and I. T. VAsedrNkgo the Palacomediterrancan,

. according to Hapad Central Asia,

. according to M. M. Ingin the whole territory of the Asiatic and North American continents
5. according to . I’ KoroviN the S. W. Asia, and

6. according to a new tentative theory of Vasin¢unko (1965) North America.

T 2T

The first theory is opposed by the absence of Ephedra species in South
Africa. T do not see any reason why they could not exist there now, if they
did exist there in the past Let us now assume that the centre of origin ()t
Ephedra was the Palacomeditarrancan and that a group migrated t() Fast
(to Asia) and to West (to America) — but why not by the casiest way through
the mountains of Ethiopia and Central East Africa to the Capensis? On the
other hand, if they originated on the Asiatic continent (Central or S. W. Asia,
theory 3 or 5). they could easily migrate to America through Beringia, but
they came to Amth Africa too late to penetrate further to the south It is
difficult to say anything against or in favour of the fourth them‘y I think
that the presumed territory of origin is too broad — in my opinion it must
be ecither Asia or Amerma, not. both. To find which of those two is more
prohable, I tried to hring in correlation the morphology of flowers and the

f



geographical distribution of the respective sections and subsections. The
result may be seen in Fig. 1. I have used data from Staprs Monograph.
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Kig. 1. — The corrclation between flower morphology in different sections of Ephedra and their

geographical distribution. (For oxplanation see P 8.)
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Rings: Alatae Tropidolepides: 1. E. sirobilacea, 2. K. alata, 3. E. Przevalskii, 4. E. alenda.
Alatae Habrolepides: 5. K. trifurca, 6. E. Torreyana, 7. E. multiflora.

Crosses: Asarca: 1. E.aspera, 2. E. cali/ornim.

Squares: }’wurlobm‘(‘a{ac nnlim‘phuli{irmm . E. antisiphylitica, 2. E. nevadensis, 3. E.
triandra, 4. E. Tweediana, 5. K. americana, 6. K. m‘hrm{a.

Points: Pseudobaccatae pachycladae: 1. E. sarcocarpa, 2. E. pachyclada. 3. E. intermedia.
Black squares: Pseudobaccatae leptocladae: 1. FE. nebrodensis, 2. Qerardiana, 3. E.
distachya, 4. E. helvetica, b. K. monosperma, 6. K. equisetina.

Triangles: Pseudobaccatae scandentes: 1. K. foliata, 2. K. alte, 3. E. altissima, 4. E. fragilis

We can see that the Pscudobaccatae scandentes group, supposed by Vasip-
CENKO to be the most primitive one, is situated in the right lower corner
and corresponds to the American group Pseudobaccatae antisiphyliticae,
especially to their South American
group. There s, for palacogeographical
reasons, very small probability of a
connection between the Mediterranean
and the American populations. The Me-
diterranean and the American Ephe-
dras had thus developed independen-
tly. The trend of evolution in a plant
group usually goes in one 'direction.
In our case, we must suppose that the
evolution of floral parts eventually went
cither by hmng of filaments to the

_antherophor® and by fusing of the flo-

ral bracts, or vice versa. Starting from

the Seandentes group we may {()Ilo\\ the
supposed evolution over Leptocladae
and Pachycladae to the Asiatic  Alatae
Tropidolepides. Here the supposed
evolution from the antherophors to
free filaments and from fused bracts to
free onesis at its top — but how to ex-
plain further evolution in the opposite

2 3 direction on the way toSouth Ameri-

1

Fig. 2. — Male flowers and sceds of Ephedra ca? If on the ()“,\f‘l‘ hfl‘"(l “:(‘ Suppose
strobilacea (1), E. elata (2) and E. alenda (3).  that the Alatae Tropidolepides repre-

(See p. 8.) sent the most primitive recent group,

we can see that the trend of evolution
from Central Asia is the same in both groups migrating West and East —
from free filaments and bracts to fused ones.

In the group Alatae Tropidolepides the same trend may be followed. Let
us compare 5. strobilacea, distributed from Kara Kum to Iran, with stipitate
anthers, V. alata, distributed from Iraq to Libya, with stipitate anthers,
sometimes fused at the base, and the North African K. alenda with anthers
sessile on the antherophor. The last one has seeds provided with hooks (for
zoochorous distribution), an adaptation, which is without any doubt not
a primitive feature. The trend of evolution goes even in this case from free
to fused parts from Asiatic to North African forms.

The history of the Genus Ephedra is still full of problems. I hope that my
notes may contribute a little to their solution



Souhrn

Vznik a historie rodu Ephedra je pfedmétem diskuse , kterd dosud probihala v éasopisu
,,Botaniteskij Zurnal” mezi I. T. VASILOENKEM a autorem. Autor se na zaklads morfologie kvétu,
recentniho rozsifeni a palaeogeografickych pomértt v Eurasii domniva, %o rod Ephedra vznikl
ve Stiedni Asii v kiidové dobé. Odtud pak se rozsifil do Severni a Jizni Ameriky na jedné strané
a do Stredozemi na strand druhé.

Literature

Bosrov E. G. (1965): O proischoZdenii flory pustyn starogo sveta v svjazi s obzorom roda
Nitraria L. — Bot. Z. 50/8 : 1053 —1067.

HADAC E. (1964): 1z istorii roda Ephedra L. — Bot. Z. 49/2 : 243 — 244,

Markov K. K. (1955): Paleogeografie. — N. CSAV Praha.

Starr O. (1889): Die Arten der Gattung Ephedra. — Wien.

Vasiptéengo LT, (1950): Materialy po istorii proischozdenija efedry. — Bot. Z. 35/3 : 263 —273.

— (1965): ProdolZenie diskussii po efedre Ephedra L. — Bot. 7. 50 : 867 - 870.

(Further literature on this problem may be found in the last two papers.)

Zpravy o literature

Opera corcontica (Krkonosské prace) 1/1964

Pro Krkonossky narodni park ve Vrchlabi vydalo Vychodoceské nakladatelstvi, Havlickiay Brod
1965, 166 stran, 40 obr., 11 tab., cena broz. 18, — Kés. (Kniha je v knihovnd ('SBS),

Pryvni svazek, jehoz védeckym redaktorem je J. JuNik a vykonnym redaktorem J. FANTA,
obsahuje desct zakladnich praci a Sest kratiich sdéleni. Nové vysledky geomorfologického,
kvarternd geologického, petrografického a tektonického vyzkumu v oblasti Krkonosského
krystalinika piinaseji ivodni dvé studie, a to jednak J. SEkERY a jednak J. Lizavovi. Charak-
toristickymi prirodnimi utvary Krkono§ jsou hiebenovda raSelinisté. Je treba chranit je pred
zasahy, jimiz se poruduji hydrologické poméry hicbentt a zvySuje se erosivni ohrozeni. V. MrJ-
sTRiK a K. STRAKA podavaji vysledky podrobného vyzkumu Panéického ragelinists, které svymi
klimatickymi poméry a vegetaénim krytem upoming na raSelinisté skandinavska. Stanovili
rozsah ragelinisté, objem, sloZeni a stratigrafii rageliny. Ddle se zabyvali hydrologickymi a klima-
tickymi poméry této piisné reservace. Na tizemi Krkonosského narodniho parku je tieba neustdle
udrzovat rovnovahu a soulad mezi viemi slozkami hospodafské, rekreacni a sportovni éinnosti.
Varovnym hlasem v tomto ohledu je zavér VrBovy studie o snéhové akumulaci v lavinové
oblasti Modrého dolu, kde se (jak je vefejnosti znamo) poéita s vybudovanim sportovniho arealu
a stavbou mezindrodni lyZarské sjezdové trati. Autor podava podrobny popis a zhodnoceni
pravddpodobnd nejstarsiho lavinového pole Sudet, vychazi z diivejsi literatury o této lokalito
a zpresnuje predeviim adaje o vyseo sndhové pokryvky. Geobotanickou problematikou Labského
dolu so zabyva élanek J. Jenika a J. Kosinovi. Redi topografii Labského dolu a zdavodiiuje
potiebu podrobného topografického nazvoslovi tii morfologicky samostatnych kart v zdavéru
udoli. Tezisté c¢lanku spocivd v geobotanickém rozboru pozoruhodné lokality v severni c¢asti
karové stény Pancické jamy, kterou autori navrhuji pojmenovat ,,Schustlerova zahradka™.
Problémy raciondlniho zalesnéni Krkono§ obsahuje studie T. LokveNcE. Autor oxperimentalné
fedil davny problém vypéstovani kvalitnich sazenic kosodfeviny pro rekonstrukei krovitych
alpingkych porostii. Volil nékolik vyskovych stupii, v nichZ na skolkovych kulturdch provedl
fadu méreni a dosel k zavéru, e optimalni zonou pro péstovani sazenic je zavétrna oblast ve
vysee 1000— 1200 m n. m., coz je zhruba alpinskd hranice lesa. Sbornik obsahuje dale dvé prace
polskych autori. A. Dy rez studoval avifaunu polské ¢asti Krkono§; . Rupzxr podava ve svém
piispévku informace o organisaci vyzkumu a zdiraziiuje hlavni tikol parku —— ochranu piirody
v nejsiriim slova smyslu. Hodnoceni reliéfu a sndhové pokryvky z hlediska lyzovani a turistiky na
lyzich podal B. SYkora. Sbornik uzavird oddil Zpravy a sdéleni, v nédmz T. LokvENc referuje
0 nové zjisténych lokalitdch dievin v alpinské oblasti, A. PRfHODA upozoriuje na vyskyt horskych
choroity, J. Srursa poddva piehled synantropni vegetace v okoli Luéni boudy a|rastovych
forem klec¢e a J. Junik popisuje ruderalni floru na zbovenisti Boudy Prince Jindficha.

J. Kosinova




