
PRESLIA (PRAHA) 
39: f) - !l , 1967 

On the History of the Genus Ephedra 
K historii rodu Ephedra 

_Emil Had a c 
Botanical Tnstitnte, Czechoslovak Academy of Sciences, Pr1°1honico near Praha 

Iteccivcd March 8, I !)66 

,\._ b s tract - - The origin ancl history of the' genus Epherlra has been recently discussed in 
" Botaniceskij zumal" by I. T . VAsn:cENKO and tho present author. Considering the flower 
morphology of Ephedro , its r ecent distribution and palaeography of Eurasia, the author has 
eome to the conclusion that the genus Epheclrn originated in Central Asia during tho Cretaceous 
period and then migrated to N. and S. Ame1·ica and to the Mediterranean. 

The ongm and history of the genus Ephedra 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 ,,Botaniceskij zurnal" in an 
interesting paper by VASILCENKO (lf)50) , and my critical notes on his de­
ductions (HADAC HH>4); the reply of V ASTLC-rnNKO ( 1!)65) in the same journal 
brought forth several now aspects. It would be desirable if also 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) VA SlDC'EN KO has shown that the morpho logy of tllC' seedlings 
their abi lity to form green loav es even in darkness, Sflvoral morphological foaturos in flowers 
of Ephedrriceae as w ell as tho results of serologica l experiments - all that specks for thei r close aff­
uity to Coni ferae. According to his opinion the most ancient group of tho genus are the Scandente8 
of STAPF (E . foliata, M. fragilis, E. altissfrna etc.) , mainly climbing plants, living in tho area of the 
ancient Mediterranean sea. The origin of the gcnns may be placed, a ccording to V Asn;(~ENKO, 
toward the end of the CretacPous, or later. 

I had the opportunity of studying several species of Ephedra , such as 
E . foliata in the " ahrash forest " on the banks of the Tigris and E. alata in 
the Syrian desert. In studying their morphology I came to the conclusion 
that E. foliata and its allies , with their filaments fused to an ,,andropodium" 
and bracts forming drupes , must belong to the most developed forms, 
whereas E. alata with relatively free filaments and free bracts is evidently 
relatively a very primitivP form. But this is just the opposite of V ASILCENKo's 
deductions ! 

Comparing V ASILCENKO's theory of the origin of the genus Ephedra in the 
ancient Mediterranean CJ~ethys) , I was struck by the fact that most of the 
recent areas of the 8candentes group were covered by sea during the Paleo­
gene and even in the second half of the Cretaceous period. 11hesc 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 ecntrc th<'y 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 (HADAC 1%4). 

:\ly deductions, concerning genus Ephedra, ttro thus similar to the results of the studies by 
E. G. Bo1rnov (1965) concerning genus Nitratia. "On the basis of the comparison of the recent 
arf'as of Nitraria species with the data of palaeogeography of the deserts of Asia a conclusion 
\\·as dra,vn that the ancient centre of speciation of N'itraria associated with the savam1ahs of the 
l'al eogone, if not of the Upp0r Cretaceous, was situated in the Central Asia." (BoBuov 1965, 
p. 1067, smmnary.) 

In his roplyVt..RLT~CENKO (1965) adduces the flo"·or lll01']1hology of Ephedrn. Ho Rhows that fonns 
with free floral parts need not always be the most primitive, and forms with floral parts fused 
the most derived ones. Ho illustrates this with the rosultR of the studies by l\L G. POPOV (1950) 
on Calligonu1m. This view is quite acceptable, even if it is ekar that in most cases the "fused" 
is derived and "free parts" are primary. 

~.\gainst my hypothesis speaks, according to V ASILCENKO ~ like·wise the 
fact that the section Alatae (the most primitive in my view) is also in North 
America well represented by numerous species, having free bracts but 
practically sessile anthers. But just this Jed me to believe that the centre 
of evolution of Ephedra could only be in Cetral Asia, where Ephedras with 
hot h free bracts and filaments are thriving, whereas forms , emigrated to 
_.\mPrica, ha ye "antherophors". 

\ 'ASTLCENKO shovvs that members of the Alatae section in Central Asia 
(E. strnbilncec1, etc.) are nowadays living in territories that are very young 
from the geological point of view (the sands of Balkash and Kara-Kum etc .). 
This is of course true, but it does not necessarily mean that Ephedra species 
in Central Asia had no other places where to live before these sands were 
formed. YASILCEXKO quotes several authorities showing that in the 11ethys 
sea many islands were present during the Cretaceous and Tertiary periods , 
affording many possibilities for the ancient Ephedraceae. But I dont think 
that small areas can become centres of origin for a whole family - they may 
co ntribute to forming endemic species or subspecies, but hardly to giving 
rise to a ne\:v· family of ·world-wide distribution. 

\ ' .. \STT:rmNKO (196!3) PnumaratcR the existing theories on the origin of Epheclra: 
1. according to 1\1. G. Porov, the cent.r e of origin of EphNlras was South Afriea, 
'.! . according to R. ,\ . NEVSKl arnl I. T . -;ASII:CRl'{KO the Palaoomediterranean, 
3. acc~ord ing to HAD AC Central Asia, 
-L accord ing to 1I. .i\I . ILJIN tho whole territory of tho Asiatic and North An1cricnn continents 
fl. aceorcling to E. P. Ko1wv1N the H. W. Asia, and 
ti. 11ceording to fl new tentative theory of VA s u ;('ENKO ( 1965) North America. 

The first thrnry is opposed by the absence of Ephedra spccicl:3 in South 
~.\frica . I do not sec any reason why they could not exist there now, if they 
did exist there in tlw past. Let us now assume that the centre of origin of 
Eph r:. dm was the Palaeome<litarrancan and that a group migratc<l to East 
(to ,.\sia) arnl to West (to Anwrica) - but wh,v not hy the easiest way through 
th<> mountains of Ethiopia and Central East Africa to tlw 0apensis? On the 
other hand , if they originated on the Asiatic eontinent (Central or S. \V. Asia, 
t heory :1 or G). they could cai-iily migrate to Americ:a through Beringia, but 
ttwy <'amc to North Africa too late to penetrate further to the south. It is 
difficult to say anything against or in favour of thP fourth theory ; I think 
that the prrnmmed t erritory of origin is too broad - in my opinion it must 
he ('jt her Asia or America, not both. rro find which of those tvl'o iH mor<' 
probable , I tried to '-H'ing in correlation the morphology of Howors and the 



geographical distribution of the respective suctions aud subsections. The 
result may Le seen in Fig. 1. I ha ve used d at a from STAPFs Monograph . 
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Fig. I. - T he corrolnt ion botwoon flower morphology in different sections of Bph edra and thuir 

geographical d istribution. (For oxplanntion seep. 8.) 
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Rings: Alatac Tropidolepides: I. E. strobilacea, 2. E. alata, 3. E. P.rzevn.fskii, 4. E. alenda. 
Alatac H abrolepides: 5. E. trifurca, 6. E. Torreyana, 7. E . multiflora.. 
Crosses: Asm·ca: I. E. aspera, 2. E. californica. 
S g u 11 re s: P seudobnccatae antisiphyliticene: 1. E. antisiphylitica, 2. E. nevadensis, 3. E. 
triandra, 4. E. Tweediana, 5. E. arnericana, 6. E. ochreafo. 
Points: Pseudobaccatae pachycladae: I. E. sa.rcocarpa, 2. E. pachyclada. 3. E. i ntermedia. 
B 1 a ck sq u 11 r o s : Psemlobaccatae leptoclndae: I. E. nebrodensis, 2. Gerardiana, 3. E. 
di'stachya, 4. E. helvetica, 5. E. monosperma, 6. JJJ. equisetina. 
Tri n. n g 1 e s: Pscmlobaccalne scandentes: l. E. fo'1'ata, 2. E. alte, 3. E. altissima, 4. E. fragi lis 

We can see that the Pseudobaccnfne scanrfrntes group, supposed by VAsu.:.­
CENKO to be the most primitive one, is situated in the right Jower corner 
and corresponds to the Amcriean group Pseiidobaccatae antisiphylilicae , 

especially to their South American 
group. There is , for palacogeographical 
reasons , very smalJ probability of a 
connection between the Mediterranean 
and the American populations. rrhe Me­
diterranean and the American Ephe­
dras had thus developed independen­
tly. The trend of evo lution in a plant 
group usually goes in one ~direction . 
ln our case , we must suppose that the 
evolution of Horal parts eventually\\ ent 
either by fusing of filaments to tho 
.. antherophor" an<l by fusing of the .Ho­
ral bracts, or vice versa. Htarting from 
tho i._",

1candenfes group we ma.v follow the 
supposed evolution over L rptocladae 
and Pachycladae to the Asiatic A lnla,e 
Tropidolepi<les. Here the supposed 
evolution from the anthernphors to 
free filaments arnl from fused bracts to 
free ones is at its top - but how to ex-

2 3 
plain further evolution in the oppm:;ite 

1 direct ion on the way to ~outh A meri-
Fig. 2. _ ~[ale flowers and seed s of Ephe<lm ea? lf on the other hand we suppose 
strobilacea (1), E . elata (2) n.nd R. alenda (3) . that the Alatae Tropidolepides ropre-

(Sec p . 8.) sent the mmit primitive rc(·ent group, 
we can see that the trend of evolution 

from CPntral Ai-; ia is the same in both groups migrating We:-;t and l£ast -
from free filaments and bracts to fused ones. 

ln the group Alahie Tropidolepides the same trend may be followed. Let 
us compare E. strobilacea, distributed from Kara Kum to Iran , with stipitate 
anthcrH, E . nlata , distributed from Iraq to Libya, with stipitate anthers, 
sometimPs fused at the base, and the North African E. alendn with anthers 
sess il e 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 fuse<l parts - from Asiatic to North African forms. 

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



Souhrn 

Vznik a historie rodu Ephedra je pfodmetem diskuse , ktera dosud probiha.1a. v easopisu 
,,Botaniceskij zurnal" mezi I. T. VAsn:oENKEM a a.utorem. Autor se na. zaklade morfologie kvetu, 
recentniho rozsifeni a palaeogeografickych pomert\ v Eurasii domnfva, fo rod Ephedm vznikl 
ve Stfedni Asii v kfidove dob8. Odtud pak se rozsii"il do Severni a Jiini Ameriky na jeclne strane 
a do Stredozemi na strane <lruhe. 
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Z1trO\'Y o literature 

Opera corcontica (Krkonosske prace) 1/1964 

Pro Krkonossky narodni park ve Vrchlabi vydalo Vychodoceske naklaflatelstvi, Havlic kt"1v Brod 
UJ65, Jfi() stran, 40 obr., 11 tab., cena broz. 18, ~ Kcs. (Kniha je v knihovne CSBS). 

Prvrii svazok, johoz vocleck.Ym redaktorom jo J. JENiK a vykonnym rodaktorem .T. FAN1'A, 

obsahuje dosot Zltkladnfrh praci a sest kratsi.ch sdelcnL Nove v,ys lcdky geomorfologickeho, 
kvartotne geologickeho, potrografickeho a tf)ktoniekeho vyzknm.u v oblasti Krkono8skeho 
krystalinika pi'·inai';oji t'1vodnl dve studie, a to jednak J. SI£KERY a jodnak J . LfBALOVi<~. Charak­
teristickymi pfiroclnlmi 11tvary Krkono8 jsou hfebenova raselinisto. Je tl"oba chn'.mit je pfocl 
zasahy, jimiz se pornsnji hydro1ogicke pomory hl·cbont"t a zvysujo se orusivni ohl'OZ.Oni. V. i\{p;J­

sTi'tiK a K. STRAKA podil.vaji v.Ysledky podrobneho v.Yzkumn Pancickeho rase lini8t6, kter6 svymi 
klimatickymi pomory a vcgetacnirn krytem upomina na raseliniste ska.ndinavslu\. Stanovili 
rozsah ra8olini8M, objom, slofoni a stratigrafii rasoliny. Dale se zabyvali hyrlrologicky1ni a klima­
tickymi pomory teto pHsno resorvace. Na t'1zemi Krkonossk6ho narodniho parku jo tfoba ncustale 
udrzovat rovnovahu a soulad rnezi vi3emi slozkam.i hospodM·ske, rokroafa1i a sportovni cinnosti. 
Vu.rovnym hlasem v tomto ohledn je :1.aver VRBOVY studio () snehnve akurnulaci v lavinove 
oblasti Modroho doln, kde so (jak jo vefojnosti znamo) pocita s vybudovanim sportovniho arealu 
a stavbou m ezim\rodui lyzn.fske sjozclove trati. Autoe pod}tvit podrobny popis a zhodnoceni 
pravdopodobne nejstarsiho lavinov6ho pole Sudet, vychazi z tHivojSi literatury o teto lokalito 
a zpfosnuje pl-edevsim t'tdajc o vyscc snehov6 pokryvky. Geobotanickou problematikou Labskeho 
<lolu so zabyva ch"tnek J. JENfKA a, J. Kosrnov:f;. J"'{,o8i topografii Labskeho dolu a zdt"ivodnuje 
potfebu podrobn(iho topografick6ho ml.zvoslovi tfi morfologicky samostatnych karu v z11vorn 
i'1doli. Toziste cdanku spociva v geobotanick6m rozboru pozoruhodne lokality v severni casti 
karove st6ny Pancicke jamy, kt~:ll"ou autofi navrhuji pojmenovat ,,Schustlerova zahnidka". 
Problemy raciona.lniho zalesnoni Krkonos obsahuje studie T. LoKVENCE. Autor experirnentalne 
fosil <lavny problom vypestov~ini kvalitnich sazenic kosoclfoviny pro rekonstrukci kfovitych 
alpinskych porosti'.i. Volil llekolik vyskovych stuplh"i, v nichz na skolkovych kulturach provedl 
fodu mefeni a dosel k zaveru, Zo optim{tlni ZOllOU pro pestovani sazenic je zavetrna ob]ast VO 

vysce 1000 - 1200 m n. m., coz je zhruba alpinska hmnicc losa. Sbornik obsahuje dale dve praco 
polskych autoru. A. J)y lWZ studoval avifaunu polske casti Krkonos; F. BlIDZKI podava VO svfan 
p:Hspevku inforrnaco o organisaci vyzkumu a zduraznnje h la.vni t'i.kol parku -- ochranu pfirody 
v nejsirsim slova smyslu. Hodnoceni reliofu a snohove pokryvky z hlod iska lyzovani a turistiky na 
lyzich podal 13. SYKOHA. Sbornik uzavira oddil Zpravy a sdolcni, v nemz '1'. LOKVENC referuje 
o novo zjistenych lolrnlitach dfovin v alpinsk6 oblasti, A. PitiHODA upozorr\ujo na vyskyt horskych 
l'horosu, J. STlJH8A pod{w:'t pfohled synantropn1 v egetace v okoli Lucni bondy a I rustovfrch 
forem klece a J. J1rnJK popisnjo rudoralni floru na zbofoniRti Boudy Pri 1we Jirn~rich~,. , 

.I . h .. o s l n o \. a. 


