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Fig. 1. Possibly a natural hybridization {sterile spike in the centre) of Triticum aestivum (left) and
Aegilops speltoides var. ligustica (right) on the edge of a bread wheat field near Qamishly, NE Syria
{left to right colls. van Slageren & Sweid MSFS-91047H, 9i047aH, 91050H (all ICARDA); phot.
M. W. van Slageren).
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Foreword

The usefulness of germplasm collections to plant breeders, crop evolutionists, plant
pathologists, taxonomists and other experimental biologists is evident. Data that
can be derived from taxonomic studies and herbarium collections are invaluable to
the efficient planning of collection missions in search for the germplasm required
for plant improvement.

The International Center for Agricultural Research in the Dry Areas (ICARDA)
has a joint mandate with the Centro Internacional de Mejoramiento de Maiz y
Trigo (CIMMYT) for wheat improvement in the West Asia and North Africa
{(WANA) region. The utilization of genetic resources such as landraces and wild
progenitors of cutivated wheat to improve and stabilize crop production in the face
of the biotic and abiotic stresses of the region is a key component in the develop-
ment of adapted germplasm. In this process plant breeders are increasingly search-
ing for desirable genes in the exotic germplasm that is now compiled in genebanks,
such as the one at the Genetic Resources Unit at ICARDA.

Plant taxonomy as a science that deals with delimiting, describing, naming and
classifying botanical material is at the basis of all germplasm activities. In the case
of cultivated crops it should ideally present a complete inventory of the gene pool
in a wide sense, enabling researchers worldwide to relate their work to precisely
described and named taxa. This objective has not been reached for many of the
world’s important crops. The wider gene pool of wheat has been the subject of in-
tense debate as to the taxa involved and the genera in which to place them. Argu-
ments presented here underline the distinction of the genera Aegilops and Ambly-
opyrum as separate from Triticum sensu stricto. All taxa allocated to these two gen-
era are described, leaving only the wild species of the genus Trificum, which are
the most direct relatives of cultivated wheat, to be published elsewhere,

I am confident that, especially with the advent of rapidly developing biotechno-
logical tools, the wider gene pool of wheat will increasingly find its utilization in
the improvement of germplasm for this important crop, leading, ultimately, to rais-
ing the standards of living for the farmers of the WANA region and elsewhere.

NN pveor— Fa AR

Nasrat R. Fadda
Director General, ICARDA
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Summary

Aegilops L., a genus of annual grasses (family Poaceac Barnhart, subfamily
Pooideae, tribe Triticeae Dumort., subtribe Triticinae Griseb.), has been revised.
The genus forms the largest part of the so-called secondary gene pool of wheat
{Triticum L.). Morphological evidence as well as phylogenetical considerations un-
derlined the location of one species, Ae. mutica Boiss., in the monospecific genus
Amblyopyrum (Jaub. & Spach) Eig. This transfer re-established an earlier decision
by Eig, which had generally not been followed.

Aegilops now comprises 22 species and five non-typical varieties, arranged in
five sections. These taxa and their names resulted from taxonomic decisions and
from scrutiny of the almost 900 names involved. Amblyopyrum now consists of
only one species with one non-typical variety, although 39 names are involved. In
addition, the intergeneric hybrid genus x Aegilotriticum P Fourn. remains in exis-
tence because of the continued separation of the parental genera Aegilops and
Triticum. This hybrid genus now consists of seven accepted taxa: one artificially
created hybrid and six highly sterile, natural hybrids. Its eight accepted names re-
main from no less than 77 names involved.

Aegilops is a Mediterranean-Western Asiatic element, occurring around the
Mediterranean Sea and in Western and Central Asia. Its centre of origin is thought
to be in Transcaucasia; its centre of diversity follows the Fertile Crescent arc in
West Asia. The 10 diploid taxa are generally less widespread than the 10
tetraploids, with two hexaploid species of limited distribution. Only Ade. sharonen-
sis Eig may be considered an endemic. Ambiyopyrum is a Western Asiatic element
of limited distribution, occurring only in Turkey and Armenia. A key is presented
to the taxa of degilops, Amblyopyrum and the wild taxa of Triticum. The sectional
arrangements in degilops are reviewed, as are the relations with other genera in the
subtribe Triticinae. Lastly, an overview is presented of the taxa in the first and sec-
ond gene pools of wheat with a summary of the accepted taxa in Trificum sensu
stricto.

A detailed botanical description of the species in Aegilops and Amblyopyrum is
accompanied by a line drawing, dot-distribution maps, lists of literature and syn-
onyms, and notes on taxonomic and nomenclatural problems, distribution, ecology,
uses, and — when available — vernacular names. The economic importance of
species in both genera is, besides being an accessible source of genetic variation for
wheat improvement, ephemeral.

Keywords: Aegilops, Amblyopyrum, taxonomy, distribution, phylogeny, wheat
gene pool.
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Résumé

Le genre Aegilops L., graminée annuelle (famille des Poaceae Barnhart, sous-
famille des Pooideae, tribu des Triticeae Dumort., sous-tribu des Triticinae
Griseb.), a été révisé. I1 constitue la plus grande part de ce qu’on appelle communé-
ment le réservoir génétique secondaire du blé (Trificum L.). Des preuves mor-
phologiques ainsi que des considérations phylogénétiques ont permis de souligner
la position d’une espéce, Ae. mutica Boiss., dans le genre monospécifique Ambly-
opyrum (Jaub. & Spach) Eig. Ce changement confirme une proposition antérieure
de Eig qui n’avait pas été suivie de fagon générale.

Le genre Aegilops contient § présent 22 espéces et cing variétés atypiques, répar-
ties en cing sections. Ces taxa et leurs noms étaient le résultat de décisions taxi-
nomiques et de I’examen rigoureux du presque 900 noms impliques. Amblvopyrum
ne constitue plus maintenant qu’un seule espéce avec une variété atypique, bien que
39 noms soient impliqués. De plus, le genre hybride intergénérique x Aegilotriticum
P.Fourn. y est maintenu du fait de la séparation persistante des genres parentaux
Aegilops et Triticum. Ce genre hybride contient 3 présent sepl espéees reconnues: un
hybride créé artificiellement et six hybrides naturels hautement stériles. Ses huit
noms reconnus sont maintenus aprés ’étude de pas moins de 77 noms impliqués.

Aegilops provient de la région Méditerranée / Asie de 1'Quest. 11 est distribué au-
tour de la mer Méditerranée et en Asie occidentale et centrale. On pense que son cen-
tre d’origine est en Transcaucasie. Son centre de diversité se situe dans les régions du
Croissant Fertile en Asie de 1’Ouest. Les dix taxa diploides sont en général moins ré-
pandus que les dix téiraploides. Les deux hexaploides ayant une distribution limitée.
Seul, Ae. sharonensis Eig peut étre considérée comme une espéce endémique. Am-
blyopyrum provient d’ Asie de I’Ouest avec une distribution se limitant 4 la Turquie et
a I’ Arménie. Une clé est donnée pour les taxa d’Aegilops, d’Ambilyopyrum et les taxa
sauvages de Triticum. Le classement en sections dans le genre Aegilops est passé en
revue, ainsi que les relations avec les autres genres dans la sous-tribu des Triticinae.
Enfin, les taxa des réservoirs génétiques primaire et secondaire du blé sont passés en
revue avec un résumeé des taxa reconnus de Triticim sensu stricto.

La description détaillée des espéces d’ degilops et d’ Amblyopyrum est accompa-
gnée de dessins au trait, de cartes de distribution, de listes de références bibli-
ographigues et de synonymes, ainsi que des notes sur leurs problémes de taxinomie
et de nomenclature, leur distribution, leur écologie, leur utilisation et, lorsqu’ils ex-
istent, leurs noms vernaculaires. Mis & part le fait d’étre accessibles pour la varia-
tion génétique dans le cadre de I’amélioration du blé, les espéces de ces deux gen-
res sont d’une importance économique faible.

Mots clefs: Aegilops, Amblyopyrum, taxinomie, distribution, phylegénie, réservoir
génétique du blé.
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1 Introduction

Orient and immortal wheat standing from everlasting fo everiasting.
James Joyce, Ulysses

The genus Aegilops L. has been a most intensively studied group of grasses, espe-
cially since it was discovered that a close relation existed with the cultivated
wheats. Within the framework of the Consultative Group on International Agricul-
tural Research (CGIAR) the International Center for Agricultural Research in the
Dry Areas (ICARDA), together with the Centro Internacional de Mejoramiento de
Maiz y Trigo (CIMMYT), has the regional responsibility for the improvement of
(tetraploid) durum wheat and of {hexaploid) bread wheat. Regional refers here to
ICARDA’s target region, West Asia and North (i.e., north of the Sahara) Africa,
commonly abbreviated to “WANA’. Significant results were reviewed in two re-
cent symposia, held at ICARDA (TCARDA, 1990, 1993b).

For present and future crop improvement programs a germplasm collection with
as wide a diversity as possible is required. Such a collection for wheat improve-
ment exists at [ICARDA, containing breeders’ lines and cultivars, landraces, and
wild relatives (ICARDA, 1993a), Especially the latter two groups attract increasing
attention as they may provide characteristics related to local adaptation acquired
over a long period of time. With the advent of biotechnological tools new possibili-
ties are arising to incorporate genetic material from the wider gene pool of cultivat-
ed wheat into newly developed cultivars. This, in turn, has led to the need for a
comprehensive collection of species of degilops sensu lato accompanied by rele-
vant passport data of provenance in order to relate each accession to the environ-
ment whence it was collected and to which it is adapted. This revision is a result of
studies on wild wheat relatives between 1988 and 1994, and is warranted by the
need for a correct nomenclature and delimitation of all taxa related to cultivated
wheat (genus Triticum L.).

Assemblage of a world-wide collection of germplasm led to a re-evaluation of
the relation between Aegilops and Triticum, a subject of intense debate in recent
times, especially following Bowden’s (1959) classic paper which proposed a merg-
er of the two genera based on their genetic similarity. In Chapter 5 of this study the
separate status of the two genera is advocated, with additional arguments to sepa-
rate Aegilops from the monospecific genus Ambiyopyrum (Jaub. & Spach) Eig,
which is based on an degilops species. As a result the proposed classification con-
tains taxa at the generic level, which can consistently be separated and properly cir-
cumscribed. Because of the separation of degilops from Triticum the intergeneric
hybrid genus x Adegilotriticum P.Foum, remains in existence, rather than becoming
a group of interspecific hybrids within an emendated genus Trificum. All taxa rec-
ognized in Aegilops, Amblyopyrum and x Aegilotriticum are listed in Table 1, to-
gether with their basionyms and/or most common synonyms.

Wageningen Agric. Univ. Papers 94-7 (1994) 1



Table 1. Taxa recognized in the genera Aegilops, Amblyopyrum, and x Aegilotriticum and their ba-

sionyms or most widely known synonyms

Taxon Basionym (B:) and/or most common synonym
(8:)

Genus Aegilops L. 8: Triticum L. pro parte

Sections of Aegilops

1. Sect. degilops

2. Sect. Comopyrum (Jaub. & Spach) Zhuk.

3. Sect. Cylindropyrum (Jaub. & Spach) Zhuk.
4. Sect. Sitopsis (Jaub. & Spach) Zhuk.

5. Sect. Vertebrata Zhuk. emend. Kihara

Species of Aegilops
1. Aegilops bicornis (Forssk.) Jaub, & Spach
var. bicornis
var. anathera Eig

2. Aegilops biuncialis Vis.
3. Aegilops caudata L.

4. Aegilops columnaris Zhuk.
. Aegilops comosa Sm. in Sibth, & Sm.
var, comosa
var. subventricosa Boiss.
. Aegilops crassa Boiss.
. Aegilops cylindrica Host
. Aegilops geniculata Roth
. Aegilops juvenalis (Theil.) Eig
10. Aegilops kotschyi Boiss.
11. Aegilops longissima Schweinf. & Muschl.

h

QO ~1 N

o

S: degilops L. sect. Surculosa Zhuk,

B: Aegilops L. subg. Comapyrum Jaub. & Spach.
B: degilops L. subg. Cylindropyrum Jaub. & Spach
B: Aegilops subg. Sitopsis Jaub. & Spach

(no basionym. Emendation of sect. Vertebrara
Zhuk.)

B: Triticum bicorne Forssk.

8: Aegilops bicornis (Forssk.) Jaub. & Spach var.
mutica (Asch.) Eig

S: Aegilops lorentii Hochst.

S: Aegilops markgrafii (Greuter) Hammer

S: Aegilops dichasians (Bowden) Humphries

8: ssp. heldreichii (Holzm. ex Boiss.} Eig

S: Aegilops ovata L. pro parte
B: Triticum juvenale Thell,

12. Aegilops neglecta Req. ex Bertol. S: degilops ovata L. emend. Roth
S: Aegilops triaristata Willd.
S: Aegilops recta (Zhuk.) Chennav.
13. Aegilops peregrina (Hack. in J.Fraser) Maire  B: Triticum peregrinum Hack. in J.Fraser
& Weiller S: Aegilops variabilis Eig
var. peregring
var. brachyathera (Boiss.) Eig B: Aegilops trivncialis L. var. brachyatheru Boiss.
14. Aegilops searsii Feldman & Kislev ex Hammer —
15. Aegilops sharonensis Big B: Aegilops bicornis (Forssk.) Jaub. & Spach
var. major Eig
16. Aegilops spelioides Tausch S: Aegilops aucheri Boiss.
var. speltoides
var. ligustica (Savign.) Fiori B: Agropyrum ligusticum Savign.
V7. Aegilops tauschii Coss. B: Triticum aegilops P.Beauv. ex Roem. & Schult.
S: Aegilops squarrosa auct. non L. pro parie
18. Adegilops triuncialis L. -
var, triuncialis
var. persica (Boiss.) Eig B: Aegilops persica Boiss.
19. Aegilops umbellulata Zhuk. -
20. Aegilops uniaristata Vis. -
2 Wageningen Agric. Univ. Papers 94-7 (1994)



Table 1. {continued}

Taxon

Basionym (B:) and/or most common synonym

82

Genus Aegilops L. (continued)

21. Aegilops vavilovii (Zhuk.) Chennav.
22. Aegilops ventricosa Tausch

B: Aegilops crassa Boiss, ssp. vavilovii Zhuk.
S: Aegilops squarrosa auct. non L. pro parte

Genus Amblyopyram (Jaub. & Spach) Eig

Species of Amblyopyrum
1. Amblyopyrum muticum (Boiss.) Eig

var. muticum
var. loliaceum (Jaub. & Spach) Eig

B: Aegilops subg. Amblyopyrum Jaub. & Spach

B: Aegilops mutica Boiss.
S: Aegilops tripsacoides Jaub, & Spach

B: Aegilops loliacea Jaub. & Spach

Genus x Aegilotriticum P.Fourn.

Species of x Aegilotriticum

1. x Aegilotriticum erebunii (Gandilyan) van
Slageren
2. x Aegilotriticum grenieri (K. Richt.) P.Fourn.

3. x Aegilotriticum langeanum {Amo) van
Slageren

4. x Aegilotrificum rodetii (Trab.) van Slageren
5. x Aegilotriticum sancti-andreae (Degen) Soé

6. x degilotriticum speltaeforme (Jord.) van
Slageren

7. x Aegilotriticum triticoides (Req. ex Bertol.)
van Slageren

S: x Aegilotricum R.Wagner ex Tscherm.-Seys.
S: x degilotrichum (E.G.Camus ex?) A.Camus

B: Triticun erebunii Gandilyan

B: x Triticum grenieri K.Richt,

8: Triticum vulgari-trigristatum Godr. & Gren.

S: Aegilops vulgari-trigristata (Godr. & Gren.)
H.Loret & Barrandon

B: Aegiiops caudata L. vat, o langeana Amo

8: degilops vulgari-triuncialis Lange

S: Triticum vulgari-triunciale (Lange) H.Loret

8: x Triticum loverii K Richt.

8: Aegilops loverii (K. Richt.) Husn,

B: x Triticum rodetii Trab.

B: Aegilops sancti-andreae Degen

S: x degilotriticum cylindrare Cif. & Giacom.

S: x degilotriticum cviindroaestivum Gandilyan
B: degilops speltaeformis Jord.

S: Triticum speltaeforme (Jord.) Asch. & Gracbn.
B: Aegilops triticoides Req. ex Bertol.

S: Triticum vulgari-ovatum Godr. & Gren,

S: Triticum requienii Ces., Pass. & Gibelli

S: Aegilops vulgari-ovata (Godr. & Gren.) H.Lo-
ret & Barvandon

As Aegilops has been considered frequently, both in floristic treatments and, es-
pecially, in (cyto-)genetic studies as a part of an emendated genus Triticum, the
correct names under both genera are presented (Table 2).

The separate generic status of Aegilops is both practical and also in accordance
with the ‘Gene pool concept’ of Harlan & de Wet (1971). In this concept Aegilops
and Amblyopyrum consitute most of the secondary gene pool (or GP-2} of wheat.

Wageningen Agric. Univ. Papers 94-7 (1994)
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[Harlan & de Wet also include Haynaldia Schur, a synonym of Dasypyrum (Coss.
& Durieu) Durieu (cf., Clayton & Renvoize, 1986: 156) and three species of
Agropyron Gaertn. in the GP-2. They are not treated here, and this publication is
thus not a revision of the entire GP-2 of wheat. In addition, a tertiary gene pool
(GP-3) of wheat, consisting of ‘several species of Agropyron and several of
Elvmus’ (Harlan & de Wet, 1971: 511) is recognized, while a later review by Har-
lan {1975: 114) also included Hordeum vuigare.] The four wild taxa of Triticum,
viz. Triticum monococcum L. ssp. aegilopoides (Link) Thell., T. timopheevii
(Zhuk.} Zhuk. ssp. armeniacum (Jakubz.) van Slageren, T. turgidum L. ssp. dicoc-
coides (Korn, ex Asch. & Graebn.) Thell,, and T. wrartu Tumanian ex Gandilyan,
constitute, together with their cultivated counterparts, the primary gene pool (GP-
1) of wheat. [Notes on the names of the GP-1 taxa are presented in Chapter 5.4.3,
Table 9.] Wild Triticum taxa are more readily crossable with the cultivars than taxa
from the GP-2, and hybrid swarms among the GP-1 taxa are frequently observed in
nature. [In contrast the natural hybrids among GP-2 taxa and of GP-2 taxa and
wheat cultivars are highly sterile. See at 4.2.1.] Hence the position and delimitation
of the GP-1 taxa is of even greater importance for wheat breeders. Their revision
will be published elsewhere, but an enumeration is presented in Chapter 5.4.3,
Table 9.

The total amount of names in circulation at or below generic level, and published
or not is 1015 (Table 4). After revision there remain 27 taxa in degilops, two in
Amblyopyrum, and four in (wild) Triticum at species level or below. Thus, with, in
addition, three ploidy levels involved, the gene pool of cultivated wheat is exten-
sive and its polyploid cultivar groups are a highly buffered complex (Harlan, 1975:
114). The large GP-2 may, with some difficulty, provide an exploitable source of
desirable traits for further crop improvement.

This revision does not evaluate arguments regarding genome donors to cultivat-
ed wheat, nor speculates in detail about the phylogeny of a tribe, characterized by
reticulate evolution and displaying almost every possible mechanism involved in
this evolution process. [ agree with Hammer’s (1980a: 46) quotations that the con-
tribution of taxonomy to the understanding of crop gene pools is, or should be,
pragmatic, and that too much time is, or has been, spent on infra-specific names
and taxa, hardly taken into account by any user. Thus the decisions of this revision
can be disputed, but my hope is that the taxa presented here are at least clear-cut
and well defined, and bear the correct names. The compiled distribution data sum-
marize current knowledge, paving the way for others to draw conclusions about,
e.g., the domestication of the wheats,
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Table 2. Genomic formula and synonyms (when available) when degilops, Amblvopyrum and x Aegilotriticum are
placed within Trificum emend,

Species of Aegilops Genome*  Species of Triticum
1. Aegilops bicornis (Forssk.) Jaub. & Spach g° Triticum bicorne Forssk.
2. Aegilops biuncialis Vis, uM Triticum macrochaetum (Shuttlew. & A.Huet ex Du-
val-Jouve} K.Richt. (note 1)
3. Aegilops caudata L. C Triticum dichasians Bowden
4. Aegilops columnaris Zhuk. UM (note 2)
5. Aegilops comosa Sm. in Sibth. & Sm. M Triticum comosunt (Sm. in Sibth. & Sm.) K.Richt.
6. Aegilops crassa Boiss. DM Triticum crassum (Boiss.) Aitch. & Hemsl.
DDM
7. Aegilops cylindrica Host DC Triticum cylindricum (Host) Ces., Pass. & Gibelli
8. Aegilops geniculata Roth MU (note 3)
9. Aegilops juvenalis (Thell.) Eig DMU Trificum juvenaie Thell,
10. Aegilops kotschyi Boiss. sU Triticum kotschyi (Boiss.) Bowden
L. Aegilops longissima Schweinf. & Muschl. g Triticum longissimum (Schweinf, & Muschl.) Bowden
12. Aegilops neglecta Req. ex Bertol. UM Triticum neglectiin (Req. ex Bertol.) Greuter
UMN Triticum recia (Zhuk.) Chennav.
13. Aegilops peregrina (Hack. in J.Fraser) SU Triticum peregrinum Hack. in . Fraser
Maire & Weiller
14, Aegilops searsii Feldman & Kislev ex Hammer §° {note 2)
15. Aegilops sharonensis Eig g Triticum longissimum (Schweinf. & Muschl.) Bowden
ssp. sharonense (Eig) Chennav. (note 4)
16. Aegilops speltoides Tausch S Triticum speltoides (Tausch) Gren. ex K. Richt.
17. Aegilops fauschii Coss. D Triticum aegilops P.Beauv. ex Roem. & Schult.
18. Aegilops triuncialis L. uc Triticum trivnciale {L.} Rasp. (var. triunciale)
Cu (T triunciale ssp. persicum; see note 2)
19. Aegilops umbellilata Zhuk. U Triticum wmbellulatum (Zhuk.) Bowden
20. Aegilops unigristata Vis, N Triticum unigristatum (Vis,) K.Richt.
21. Adegilops vavilovii (Zhuk.) Chennav. DMS Triticum syriacum Bowden
22. Aegilops ventricosa Tansch DN Triticum ventricosum (Tausch) Ces., Pass. & Gibelli
Species of Amblyopyrum
1. Amblvopyrum muticum (Boiss.) Eig T Triticum tripsacoides (Jaub. & Spach) Bowden {note 1}
Species of x Aegilotriticum
L. x Aegilatriticum erebunii (Gandilyan) van DA Triticum erebunii Gandilyan

Slageren

. x Aegilotriticum grenieri (K. Richt.) P.Fourn.
. x Aegilotriticum langeanum (Amo) van

Slageren

. x Aegilofriticum rodetii (Trab.) van Slageren
. x Aegilotriticum sancti-andreae {(Degen) So0
. x Aegilotriticum speltaeforme (Jord.) van

Slageren

. x Aegilotriticun triticoides (Req. ex Bertol.)

van Slageren

{note 5)
{note 5)

% Triticum rodetii Trab.
{note 5)
Triticum speltaeforme (Jord.) Asch. & Graebn.

[note 5)

Genomic formula according to Waines & Barnhart (1992) with tetraploids and hexaploids cited as “female parent x
male parent’. Underlining indicates modification from the same genome types, present in the diploid species. See

note 6.
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Notes: 1. Triticum biunciale (Vis.) K.Richt. is superfluous after T. biunciale
Vill. from 1787, an earlier name for what is now a Vulpia species. For the correct
name of Ae. biuncialis in Triticum the next available name is now T.
macrochaetum (Shuttlew. & A Huet ex Duval-Jouve) K.Richt., like T. biunciale
(Vis.) K.Richt. also from 1890.

Likewise, Triticum muticum (Boiss.) Hack. from 1907 is a later homonym of the
same name by Schiibler (1818), used for a Triticum cultivar. Hence the next avail-
able name for the taxon in Triicum has to be used. This is T. tripsacoides (Jaub. &
Spach) Bowden from 1959,

2. Aegilops columnaris Zhuk., Ae. searsii Feldman & Kislev ex Hammer and 4e.
triuncialis L. var. persica (Boiss.} Eig have not correctly been transferred to
Triticum and new combinations would be required to do so (T triunciale ssp. per-
sicum is invalidly proposed; thus far the combination at variety level under
Triticum has not been made). See Chapter 10 at 10.4, Ae. columnaris, 10.14, Ae.
searsii, and 10.18b, de. triuncialis var. persica.

3. The well-known but ambiguous name Aegilops ovata L. has to be replaced by
Ae. geniculata Roth, among others because complete restauration of the former
would lead to a conflict on the choice of the generic type species (see Chapter 7,
note 5). The interpretation and specific name from Roth (1787} are followed.
[More on this issue in note 2 at 10.12, Ae. neglecta.] As the name Triticum genicu-
latum was already published twice, Greuter {in Greuter & Rechinger, 1967) pro-
posed T vagans (Jord. & Fourr.) Greuter as the correct name in Triticum. Howev-
er, any original material relating to this name has not been found, and the true na-
ture of the Jordan & Fourreau species is in doubt {see Chapter 10 at 10.8, notes 1
and 2, and Chapter 13). A new combination would therefore be necessary. This is
not done here following the concept that Aegilops and Triticum are separate genera,

4. This species has been retained as a variety under Ade. longissima, and subse-
quently transferred to Triticum, by Chennaveeraiah (1960: 163). Various combina-
tions with Triticum (Waines & Johnson (1969: 231); Feldman & Sears (1981; 102);
Kimber & Feldman (1987: 30)) are invalid. See the nomenclature at 10.15, Ae.
sharonensis.

5. The available name in Triticum is invalid or has not been published (x
Aegilotriticum sancti-andreae only). A genome type can only be given for x
Aegilotriticum erebunii as this is an artificially created, stable and seed-setting am-
phidiploid. See Chapter 4.2.2.

6. Genome analysis in Aegilops — Amblyopyrum has been carried out since the
beginning of the 20th century (Kihara, 1954: 336; see also Chapter 5.2.1), with the
school of Kihara and his collaborators as one of its major proponents. Earlier
overviews of the genera resulting from karyotype analysis (Senjaninova-Korczagi-
na, 1930, 1932) were commented upon and altered by Kihara (1940, 1954), using
genome analysis, and proposing symbols for the different genome types involved.
These symbols have become universally accepted and somewhat modified over the
years, and are now quinquennially reviewed by the International Wheat Genetics
Symposia. Comparison of the schemes of Kihara (1940: Table 12, 1954: Table 3),
Sears (1948: Table 2), Kihara & Tanaka (1970: Table 1), and Kimber & Tsunewaki
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(1988: Tables 1-2} illustrates the simplification (and thus user-friendliness)
achieved.

Important amendments to the results of this research, however, were proposed
by Waines & Barnhart (1992), whose critique centers around the following: (1) Ki-
hara’s genome analysis in no way reflected the total available variation in morphol-
ogy and geography, being based on 1-3 accessions only for each analyzer; (2) the
same holds for Kihara’s concept of ‘modified genome types’, and (3) his method
was essentially typological. Moreover, it would be more consequent to indicate a
genome type in the polyploids as ‘femnale parent x male parent” as this is a standard
notation with an important group of users, the plant breeders. And, in addition, a
genome type should result from a biosystematic species concept and its accociated
research rather than being typologically defined. The listing of Waines & Barn-
hart’s (1992) Tables 1-2 therefore deviates considerably from the most recent one
by Kimber & Tsunewaki (1988: Tables 1-2). Compare, for instance, the designa-
tion for degilops triuncialis (sub Triticum at Kimber & Tsunewaki): ‘UC’ with
Kimber & Tsunewaki, but “UC’ for ssp. triuncialis and ‘CU” for ssp. persica with
Waines & Barnhart, the latter authors thus indicating Ae. umbellulata as the female
parent for the typical subspecies and Ade. caudata as the female parent for the non-
typical subspecies.

The most important features of Waines & Barnhart’s list compared to Kimber &
Tsunewaki’s are: (1) the separation of Aegilops from Triticum; (2) a consequent
notation as ‘female x male parent’; (3) there are far less ‘modified’ genome types
than hitherto assumed (in fact only the ‘M’ genome and then not in all polyploid
combinations), and {4) an interpretation and subsequent notation of the genome
types as resulting from a biosystematical rather than a typological standpoint. [
think Waines & Bambhart’s points are valid ones and consequently their list of for-
mulas is adopted here.
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2 Materials and methods (with some comments)

This revision is based on a morphological study of fresh and conserved material
belonging to the genera Aegilops, Amblyopyrum, and some other members of the
subtribe Triticinae (most notably wild taxa of Trificum). The material was com-
pared with published descriptions. The information present on herbarium labels
and collected during field trips, carried out by the author and various colleagues,
served to compile data on distribution and phenological variation. Typification of
all hitherto described taxa was verified when possible. Relevant taxonomic and
floristic literature accompanies the treatment of each entity.

2.1 Herbarium studies

The examination of herbarium material was carried out mainly at the Herbarium
Vadense in the Department of Plant Taxonomy (WAG) of the Agricultural Univer-
sity at Wageningen, the Netherlands, where many loans were placed. A number of
herbaria, being located near the author’s place of research, the International Center
for Agricultural Research in the Dry Areas (ICARDA), near Aleppo, Syria, were
visited in conjunction with collecting missions in the region. These trips, conduct-
ed in the years 1988 — 1993, yielded field observations, germplasm, and herbarium
specimens of (nearly) all the taxa of Aegilops, Amblyopyrum and wild Triticum de-
scribed or discussed in this study, while additional germplasm material was ob-
tained by correspondence.

In all, around 20,000 herbarium specimens have been examined, representing, in
my opinion, an estimated 75-85% of all material available. A number of large (cf,,
Index Herbariorum ed. 8, Table 2) and relevant herbaria such as BP, H, M,
MANCH, RO, 8, TBl and UPS have nof been seen. The large number of specimens
seen does, of course, not represent an equal amount of locations; the number of
herbaria where specimens of a certain collection are placed varied from one to a
few (in most cases)} to up to more than 20 (such as exsiccatae series, and a few
widely distributed collections by Amdursky, Eig, Feinbrun, and Zohary). With sev-
eral species all specimens seen have been cited, but in many cases a geographical
selection is made owing to the large amount of materials. This is predominantly
with collections originating in Eurcpe, while African and Asian ones are more
completely presented, A special case is the Commonwealth of Independent States
(CIS), the former USSR, as the large collections of ASH, LE, TASH, and WIR are
almost exclusively with Cyrillic-written labels, With generous help in these insti-
tutes most of them could be translated and their data are now available to a wider
audience. Hence a more fully citation, except duplicates from a location, seems jus-
tified.

Labelling of the herbarium specimens has been done in accordance with the de-
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cisions taken in this revision, except for those materials which had to be returned
early to the owners. Not all specimens carry the latest names because the study had
to be carried out over a long peried of time. When herbaria were visited during col-
lection missions the labelling was according to the best names availabie at that
time. The complicated nomenclature of some species was a further cause of
changes during the course of this study.

Material was studied from the following, officially recognized, herbaria (cf.,
Index Herbariorum (ed. 8), Holmgren et al., 1990):

A
AHUC

ANK
ASH

BAG
BC
BEI
BM
BOLO
BR

CAl
CAIM
COl1
CYyr

DAV

Fi

GAT

GE
HUB
1z

LINN
LY

Herbarium, Amoid Arboretum, Harvard University, Cambridge, Massachusetts, U.S.A.
Herbarium, Beecher Crampton Collection, Agronomy and Range Science Department,
University of California, Davis, California, U.S.A.

Herbaryumu, Ankara Universitesi Fen Faciiltesi, Tandofan, Ankara, Turkey

Herbarium, Botanical Institute of the Turkmeniyan Academy of Sciences, Ashkhabad,
Turkmenistan

Herbarium, Botanischer Garten und Botanisches Museum Berlin-Dahlem, Germany
{includes B-W, herbarium of C.L. von Willdenow; separately indicated)

National Herbarium, Ministry of Agriculture and Irrigation, Abu Ghraib, Baghdad, [raq
Herbario, Laboratori de Botanica, Universitat de Barcelona, Barcelona, Spain
Herbarium, Biology Department, American University of Beirut, Beirut, Lebanon
Herbarium, The Natural History Museum, London, England, U.K.

Erbario, Istituto ed Orto Botanico, Universita di Bologna, Bologna, Ttaly

Herbarium, Nationale Plantentuin van Belgié, Jardin Botanique National de Belgique,
Meise, Belgium

Herbarium, Botanical Museum, University of Copenhagen, Copenhagen, Denmark
Herbarium, Botany Department, Faculty of Science, Cairo University, Giza, Egypt
Herbarium, Flora and Phytotaxonomy Research, Ministry of Agriculture, Cairo, Egypt
Herbarium, Botanical Institute, University of Coimbra, Coimbra, Portugal

Cyprus Herbarinm, Department of Agriculture, Ministry of Agriculture & Natural Re-
sources, Nicosta, Cyprus

John M. Tucker Herbarium, Botany Department, University of California, Davis, Cali-
fornia, U.S.A.

Herbarium, Royal Botanic Garden, Edinburgh, Scotland, U.K.

Herbarium, Institute of Botany of the Academy of Sciences of Armenia, Erevan, Armenia
Herbarium, Botany Department, Field Museum of Natural History, Chicago, linois,
US.A.

Herbarium Universitatis Florentinae, Museo Botanico, Firenze, ltaly

Conservatoire et Jardin Botaniques de la Ville de Genéve, Chambésy/Genéve, Switzer-
land (includes G-BOIS, herbarium of P.E. Boissier; separately indicated)

Herbarium, Zentralinstitut fiir Genetik und Kulturpflanzenforschung, Gatersleben, Ger-
many

Erbario, Istituto Botanico Hanbury ed Orto Botanico, Universitd di Genoa, Genoa, Italy
Herbarium, Botany Department, Hacetepe University, Beytepe Ankara, Turkey
Herbarium, Plant Genetic Resources Resgearch Institute, Menemen, lzmir, Turkey
(germplasm accessions are under PGRRI)

Herbarium Haussknecht, Friedrich Schiller Universitiit, Jena, Germany

The Herbarium, Royal Botanic Gardens, Kew, Richmond, Surrey, England, UK.
Rijksherbarium / Hortus Botanicus, Leiden, Netherlands

Herbarium, Batanical Museum, Lund, Sweden

Herbarium, V.L. Kemarov Botanical Institute of the Academy of Sciences of the USSR,
St Petersburg, Russia

Herbarium, Linnaean Society of London, Burlington House, London, England, UK.
Herbier, Département de Biologie Végétale, Universit¢ de Lyon, Vileurbanne Cedex, France
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MO
MPU
NY
OXF

PAD
PH

P1

PR

PRC

RNG
SAV

S0
S50A
SCM
TASH

TO
TUB

UCR

ULT

us

WAG

WIR

YAl

Herbarium, Missouri Botanical Garden, Saint Louis, Missouri, U.S. A,

Herbier, Institut de Botanique, Montpellier, France

Herbarium, New York Botanical Garden, New York, U.S.A.

Fielding-Druce Herbarium, Plant Sciences Department, University of Oxford, England,
UK.

Herbier, laboratoire de Phanérogamie, Muséum National d’Histoire Naturelie, Paris, France
(includes P-TRF, herbarium of J.P. de Toumnefort; P-CO, herbarium of E.S.-C. Cosson; both
separately indicated)

Erbario Patavinum, Centro Muset Scientifici, Padova, Italy

Herbarium, Botany Department, Academy of Natural Sciences, Philadelphia, Pennsylva-
nia, U.S.A.

Erbario Horti Pisani, Dipartimento di Scienze Botaniche, Universitd di Pisa, Pisa, Haly
(includes PI-CAR, herbarium of T. Caruel; PI-GUAD herbarium of M. Guadagno; PI-PASS
herbariuim of G. Passerini; PI-PELL herbarium of P. Pellegrini; all separately indicated)
Herbarium, Botany Department, National Museum in Prague, Prihonice near Praha,
Czech Republic

Herbarium, Botany Department, Faculty of Natural Sciences, Charles University, Praha,
Czech Republic

Herbarium, Institut Scientifique, Département de Botanique et d’Ecologic Végétale,
Rabat, Morocco

Herbarium, Plant Science Laboratories, University of Reading, Reading, England, UK.
Herbarium, Oddelenie taxondmie vySich rastlin, Botfanicky ustav, Slovenskey
akadémie vied, Bratislava, Stovakia

Herbarium, Botany Department, University of Sofia, Bulgaria

Herbarium, Higher Agricultural Institute ‘V. Kolarov’, Plovdiv, Bulgaria

Herbarium, Institute of Botany, Bulgarian Academy of Sciences, Sofia, Bulgaria

Central Herbarium, Institute of Botany, Uzbek Academy of Sciences, Tashkent, Uzbek-
1stan

Erbario, Dipartemente di Biologia Vegetale, Universita degii Studi di Torino, Torino, Italy
Herbarium, Institut fiic Biologie I, Lehrstuhl Spezielle Botanik, Eberhard-Karls-Univer-
sitit, Tiibingen, Germany

Herbarium, Institute of Systematic Botany, State University of Utrecht, Utrecht, Nether-
lands

Herbarium, Botany and Plant Sciences Department, University of California, Riverside,
California, U.S.A.

National Herbarium, Botany Department, Al-Faateh University, Tripoli, Libya

United States National Herbarium, Botany Department, Smithsonian Institution, Wash-
ington, D.C., US.A.

Herbarium, Department of Botany, Naturhistorisches Museum, Wien, Austria
Herbarium Vadense, Department of Plant Taxonomy, Agricultural University, Wagenin-
gen, Netherlands

Herbarium, N.I, Vavilov Institute of Plant Industry, St Petershurg, Russia {germplasm
accessions are under VIR)

Herbarium, Botany Department, Armenian Agricultural Institute, Erevan, Armenia
Herbarium, Institut fiir Systematische Botanik, Universitit Zirich, Ziirich, Switzerland

Personal herbaria that are indicated by the /ndex under their codes (e.g., G-
BOIS, PI-CAR, et¢.) are included in the list above. In addition, various non-coded
personal herbaria are indicated separately: ‘BM-Walter’, herbarium of T. Walter’s
Flora caroliniana; ‘BOLO-Bertoloni’ for A, Bertoloni’s Flora italica; ‘LD-Retz-
ius’, herbarium of A.J. Retzius; ‘LY-Jordan’, herbarium of A. Jordan, present in
the Université libre de Lyon (Stafleu & Cowan, 1979: 460) and thus not in the Uni-
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versité Claude Bernard in the same city; ‘LY-Gandoger® for the large herbarium of
M. Gandoger, kept separately in LY; ‘MPU-Coste’ for the herbarium of H.J.
{Abbé) Coste and mainly relating to his Flore descriptive et illustrée de la France,
‘MPU-Duval-Jouve® for the herbarium of J. Duval-Jouve, and ‘MPU-Maire’,
herbarium of R.Ch.J.E. Maire (the separate indication of Gandoger, Coste, Duval-
Jouve and Maire relates mainly to type collections), Some material from the private
herbarium of A. Eig (HUJ) was studied at WAG.

A number of herbaria not recognized by the fndex were also visited. The abbre-
viations used for them in the lists of examined herbarium specimens do not imply
any formal status and are used for convenience:

ACSAD ~ Arab Center for Studics of the Arid Zones and Dry Lands, Douma, Syria

ARI - Agricultural Research Institute, Ministry of Agriculture & Natural Resources, Nicosia,
Cyprus

ICARDA — International Center for Agricultural Research in the Dry Areas, Aleppo, Syria

IIPGR - Institute of Introducticn and Plant Genetic Rescurces ‘K. Malkov’, Plovdiv, Bulgaria

Min. Agr.Syr. — Ministry of Agriculture and Agrarian Reform, Damascus, Syria (herbarium present at
the Soil Department, Douma, Syria)

2.2 Nomenclature Tables 3-4

2.2.1 Discussion

Nomenclature is exhaustive for all relevant literature that could be traced. Citation
of floristic literature is selective (see below). Species are listed aiphabetically, but
with infraspecific taxa the autonyms are treated first. Homotypic synonyms of the
species name are listed at the species level and not at the infraspecific antonym.

References made to the International Code of Botanical Nomenclature (abbrevi-
ated as ICBN or as the ‘Code’ hereafter) apply to the Code, adopted by the 14th In-
ternational Botanical Congress of Berlin, 1987 (Greuter et al,, 1988; the ‘Berlin’
Code).

Many problems existed in relation to the typification of the names involved. In
particular Art. 8.3 of the Code prompted critical evaluation of type designation of
the accepted names of this study. “Type’ is used here in the broad sense as defined
by Barrie et al. (1992: 509), with holotype, lectotype, isotype, syntype and neotype
in the sense of the ICBN Art. 7. selected and/or added when available.

Frequently names proved to be so-called isonyms, a term introduced by Nichol-
son (1975) and (surprisingly) not {yet) included in the Code. Isonyms exist when
two authors give the same name to the same type, that is, all elements of two com-
binations have the same type.

Many names proved to be based on syntypes. A lectotype has been chosen
among them in relevant cases, i.e., for accepted names, but also for some of their
heterotypic synonyms, such as the Jordan & Fourreau species in de. ovata (in the
sense of Ae. geniculata), one of which (vagans) was chosen for a combination with
Triticum (see note 2 at 10.8). When no lectotype is chosen, only the inspected spec-
imens of the syntypes are listed, except when none was seen (and the status of the
name thus relies on literature references).
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Neotypes were selected when holotypes were not present in the author’s herbari-

um during personal visits, nor were located elsewhere after correspondence. Table
3 summarizes the typification for the accepted taxa in Aegilops, Amblyopyrum, and
the hybrid genus x degilotriticum.

Table 3. Typification of accepted taxa in the genera Aegilops, Amblyopyrum, and x Aegiiotriticum
(lecto- and neotypes in hold}

Taxon

Typification

Genus Aegilops L.

Sections of Aegilops

1.
2
3
4

5.

Sect. degilops

. Sect. Comopyrum (Jaub. & Spach) Zhuk.
Sect. Cvlindropyrum (Jaub. & Spach) Zhuk.
. Sect. Sitopsis (Jaub. & Spach) Zhuk.

Sect. Verfebrata Zhuk. emend. Kihara

Species of Aegilops

[

Aegilops bicornis (Forssk.) Jaub. & Spach
var. hicornis
var, anathera Big

. Aegilops biuncialis Vis.

. Aegilops caudata L.

. Aegilops columnaris Zhuk.

. Aegilops comosa Sm. in Sibth. & Sm.

var. comosa
var. subventricosa Boiss.

. Aegilops crassa Boiss,

. Aegitops cylindrica Host
. Aegilops geniculata Roth

. Aegilops juvenalis (Thell.} Eig
. Aegilops kotschyi Boiss.

Type species: Ae. wriuncialis L. Designated by
Hammer (1980b: 228), sustained by Jarvis (1992:
555) on behalf on the Special Committee on Lec-
totypification (see Chapter 7, note 5) to supersede
Ae. ovata L.

Type species: Ae. triuncialis L.

Type species: A¢. comosa Sm. in Sibth. & Sm.
Type species: de. cylindrica Host.

Lectotype species: Ae. speltoides Tausch. Desig-
nated by Hammer (1980b: 230).

Type species: de. tauschii Coss.

[Egypt] Forsskdl s.n. (holotype: C).

[Libya] Ruhmer s.n. (4017) (lectotype: PR; iso-
lectotypes: BR, F1, JE, MPU-Maire, P). See p. 145,
Type: the illustration with dissection presented in
R. de Visiani, Flora dalmatica 1, Tab, 1, fig. 2
(1842). Designated by Gandilyan (1980: 190).
[Greece] de Tournefort 4940 (neotype: P-TRF;
isoneotype: LE). Designated by Scholz & van
Slageren (1994). See p. 160.

[Turkey] Zhukovsky s.n. (lectotype: WIR 635).
Seep. 169,

[Greece] Sibthorp s.n. (holotype: QXF).

[Greece] von Heldreich 606 {lectotype: G-BOIS;
isolectotypes: A, C, G, FILJE,K,L,LE, LY, LY-
Gandoger, LY -Jordan, MPU, P, PI, W). See p. 181.
[Iran] Kotschy 248 (holotype: G-BOIS; isotypes:
BM, C, FI, G, K, L, LE, MO, OXF, P, PI, FRC,
TUB).

[Hungary] Kitaibe! 226 (lectotype: BP; iselecto-
type: B-W 18878-1). See p. 200.

[Germany] Roth s.n. (holotype: B-W, isotypes:
BM, LE, TUB}.

[France} Touchy s.n. (holotype: MPU).

[Iran] Kotschy 366a (leetotype: G-BOIS; isolec-
totypes: BM, C, E, FI, G, K, LE, OXF, P, PI,
PRC, TUB). See p. 252.

12
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Table 3 (continued)

Taxon

Typification

11.

14,

15.

16.

17.

19.

20.

21.

22.

Aegilops longissima Schweinf. & Muschl.

. Aegilops neglecta Req. ex Bertol.

. Aegilops peregrina (Hack. in J.Fraser) Maire

& Weiller
var. peregrina
var. brachyathera (Boiss.) Eig

Aegilops searsii Feldman & Kislev ex Hammer

Aegilops sharonensis Eig
Aegilops speltoides Tausch
var. speltoides

var. ligustica (Savign.} Fiori

Aegilops tauschii Coss.

. Aegilops triuncialis L.

var. triuncialis
var, persica (Boiss.) Eig

Aegilops wmbellvlata Zhuk.

Aegilops uniaristata Vis.
Aegilops vavilovii (Zhuk.) Chennav.

Aegilops ventricosa Tausch

[Egypt] Schweinfirzh s.n. (lectotype: B; isolecto-
types: CAIM, MPU, US). See p. 261.
[France] Reguien s.n.  (holotype:
Bertoloni; isotype: MPU-Duval-Jouve).
[U.K., Scotland] Fraser s.n. (lectotype: E; iso-
lectotypes: K, RNG). See p. 284.

BOLO-

[Lebanon] Blarnche 863 (lectotype: G-BOIS). See
p-294.

[Palestine] Feldman, Kistev & Kushnir s.n. (holo-
type: HUJ; isotype: K).

[Palestine] Eig s.n. (holotype: HUIJ; isotype:
MPU).

[Turkey] Bornwuiller 1735 (neotype: B; isonco-
types: BM, FI, G, JE, K, L, LD, LE, LY-Jordan,
LY-Gandoger, NY, OXF, P, SO, W, 7). See p. 309.

[Itaty] Savignone s.n. (neotype: FI; isoneotype:
LY-Gandoger). See p. 320.

Lectotype: the illustration in J.Ch. Buxbaum,
Plantarum minus cogritarum Centuria 1: Tab,
50, fig. 1 (1728). See p. 328.

[Spain} Loefling 701 f3, (holotype: LINN 1218.8).
Designated by Bowden {1959: 675).

[Iran] Kofschy 365 (holotype: G-BOIS; isotypes:
BM, C, E, FI, G, IE, K, LE, LY, MO, MPU,
OXF, P, P, PRC, TUB).

[Turkey] Zhukovsky s.n. (lectotype: WiR 1439).
Unpublished designation by Zhukovsky in WIR.
Seep. 374,

[Croatia, Dalmatia] de Visiani s.n. (holotype:
PAL; isotype: W).

[Syria] Favilov 29028 (lectotype: WIR 747). See
p. 385.

[Spain] Boissier s.n. (neatype: G; isoneotypes: A,
BR.C,E,F, G, JE, K, LE, MPU, NY, P, PI, TUB,
W). See p. 392.

Genus Amblyopyrum (Jaub. & Spach) Eig

Species of Amblyopyrum

1.

Amblyopyrum muticum {Boiss.) Eig

var. muticum
vat, loliaceum (Javb. & Spach) Eig

Type (and only) species. dmblyopyrum muticum
{Boiss.) Eig

[Turkey] Aucher-Eloy 2977 (holotype: G; iso-
types: [the hispid specimens of} BM, FI, G-BOIS,
K. MPU, OXF, P).

{Turkey] Aucher-Eloy 2977 (holotype: P; iso-
types: BM, G, G-BOIS, MPU, OXF). Glabrous
specimens only.
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Table 3 (continued)

Taxon Typification

Genus x Aegilotriticum P.Fourn. Lectotype species: x Aegilotriticum reguienii
(Ces., Pass, & Gibelli) P.Foumn. (= x Aegilo-
triticum  friticoides (Req. ex Bertol) van
Slageren. See p. 43.

Species of x Aegilotriticum

L. x Aegilotriticum erebunii (Gandilyan) van [Armenia] Gandilyan, Schakarjan et Petrosian
Slageren creavit (holotype: WIR 0104546; isotype: YAI),

2. x Aegilotriticum grenieri (K. Richt.) P.Fourn.  [France] Godron s.n./Grenier s.n.(?) {syntypes:
hb. Gedron (NCY) andfor hb. Grenier (P), re-
spectively). To be lectotypified. See p. 49.

3. x Aegilotriticum langeanum (Amo} van [Spain] Lange s.n. (lectotype: C; isolectotypes: K,
Slageren P). Seep. 50.
4. x Aegilotriticum rodetii (Trab.) van Slageren  [Algeria] Trabut s.n. (holotype: AL; isotypes: F,
MPU}.

5. % Aegilotriticum sancti-andreae (Degen) So6  [Hungaryl vor Degen s.n. (lectotype: BP; isolec-
totype: W), See p. 54.
6. x Aegilotriticum speltaeforme (Jord.) van [France] Jordan s.n. {FL. Galt. et Germ. Exsiccata
Slageren de C. Billot no. 2187) (neotype: LY-lordan;
isoneotypes: BM, F, G, JE, LE, LY, M, MPU,
MPU-Duval-Jouve, OXF, P, P, WAG). Seep. 56.
7. x Aegilotriticum triticoides (Req. ex Bertol.) [France] Reguien s.n. {holotype: BOLO-Bertoloni
van Slageren (FL ital.}; isotypes: G, K, MPU, NY, P, PL, TO).

2.2.2 Comment on nomenclature

Hawksworth’s (1992: 547-548 and Fig. 1) survey among a limited number of tax-
onomists makes interesting reading on the amount of time spent on nomenclature
while revising a group. In my study the percentage of time spent on this subject
was certainly greater than the reported average of 19.5% of his target group. Rea-
sons for this may be: (1) the Mediterranean flora is comparatively well studied; (2)
the intensive study of the wild relatives in view of the evolution and improverent
of wheat, and (3) the sometimes capricious use of names of Aegilops and wild
species of Triticum by applied researchers. An exampie illustrates the third item: in
a cytogenetic study of Dvotik et al. (1993) on the donor species of the A-genome
of wheat, wild diploid wheat is presented as ‘wild ssp. 7. menococcum
aegilopoides (Link) Thell.” (l.c., 1993: 21). This must be T. monococcum L. ssp.
aegilopoides {Link) Thell. to conform with Art. 24.1 of the Code ("...infraspecitic
epithet connected by a term denoting its rank...”; my italics). For more notes on the
name Triticum monococcum L. ssp. aegilopoides (Link} Thell., of which the epi-
thet replaces the more widely known one of baeoticum at subspecies level, see
Table 9 at Chapter 5.4.3.

The study of the nomenclature of Adegilops and Amblyopyrum revealed a de-
plorable state of affairs at even the most basic level, such as cormect citation of
names and the designation of types, connected with them. Table 3 shows that of the
accepted taxa in degilops a lectotype had to be chosen in no less than 11 out of the
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27 cases, while four neotypes, among others of well-known species such as Ae.
speltoides and Ae. ventricosa, had to be designated (in view of Arts. 7.9 and 7.10 of
the Code) because their type collections or any other original material — if it ever
existed — have not been found. The situation in the hybrid genus x Aegilotriticum
was even worse: no lype species was designated, only two names were correctly
published under this generic name (grenieri and sancti-andreae), two lectotypes
and one neotype had to be chosen, and 24 names had to be rejected for non-compli-
ance with the ICBN rules. [Names published in the two invalidly formed names for
the same intergeneric hybrid, x degilotricum and x Aegilotrichum, are not consid-
ered here but have to be excluded by default unless recombined to the correct hy-
brid generic name. ]

Although Aegilops is a larger genus within the grasses, and at the end of the log-
arithmic curve of Clayton & Renvoize (1986: 22), a genus of 22 species with five
additional varietics is by no means big in the plant kingdom. However, in this rela-
tively small genus the complexity of the nomenclature may be demonstrated in the
summary of Table 4.

2.3 Literature citation

Next to citation of relevant literature of taxonomic treatments and revisions an
enormous amount of floristic literature can be listed, especially for those species
{partly) occurring in Europe, Citation of floras has therefore been selective with na-
tionwide floras prevailing over regional or local ones. The latter are cited when: (1)
taxonomic changes or important remarks such as lengthy discussions on variation,
ecology ete. are made; (2) no nationwide flora exists or has been completed; (3) the
nationwide flora is clearly outdated, and (4) when dealing with introduced taxa.

Whenever possible, abbreviated citation of literature is in accordance with the
second edition of Stafleu & Cowan’s Taxonomic Literature (Staflen & Cowan,
1976-88), while abbreviation of authors follows Brummitt & Powell’s (1992) Au-
thors of plant names.

2.4 Maps

The distribution maps are from the Goode Base Map Series, published by the Com-
mittee on Geographical Studies, University of Chicago, Ill., U.S.A. They are the
latest, revised edition of these maps, and were published between 1939 and 1963,
As a result, some country boundaries have been changed since. It is therefore em-
phasized that, in accordance with ICARDA policy, the distribution maps have been
used solely to support research data, and do not indicate any opinion, as some bor-
ders are sources of conflict in the depicted regions.

Distribution of the taxa is compiled from both herbarium and germplasm data,
using the same symbol. Introductions as well as unchecked data from the literature
are indicated with different symbols.
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Table 4. Names and epithets in degilops, Triticum pro parte, Aegilops x Triticum hybrids, and in other
genera pertaining to the Aegilops — Triticum group

Before revision:

Generic names for (parts of} the genus degilops ... 16
Names at subgenus or sectional level equivalent with the genus degilops . 4
Sub-generic and SECHONAl NAMES ........coriiiiirii ittt ene s see s 29
SPECIES MAIMES L.oooiivis i et b s ta e e b o Ea bR SR b et ee s en e E b bbbt s b b
Sub-specific names
NOMING NUAA .o
Names of excluded 1aXa ... 31
Herbarium names (not published) — genenic level ... 1

Herbarium names (not published) — species level o BelowW ..o i
Rejected names because of Art. 33.4 (Gandoger’s Flora Europae)

(BUDEOTAL 1ottt et eer st e e et

Generic names for the genus Amblvopyrum ... . . 1
Names at subgenus or sectional level eqmvalent w1th the genus Amblyopyrum 3
SPECIES MAIMES L.iuiurevrriveere s e e st b bbbt b st b 7

SUD-SPECIIIC MAIMES «o..ecee et st e st ere st e sere srn e see e snn s rrasamennemnarns 8
(BUBEOEAL weceetec ettt e een s seb ottt enss et 39

Generic names for Aegilops x Triticum hybnds ................... ... 3
Epithets and condensed formulae published in any of the three hybnd genera in Aeg:!ops or

in Triticum pertaining to hybrids 74
(BUBEOLAL 1. emieete et e et et rreeare st stavssne s bete e nas st s et srassesantatesasssantentosesnsssssestrasesnssnsrens A 1)
TOUAL ..o b b b b e 1015
After revision:

Generic level: Aegilops L. ..ottt e e 1
SECHONAI NAIMIES .cviiits ettt b b b e s 1o m e e s b s b a s r b e e R TR AT T o2 e e g s e n s 5
SPECIES TIAIMIES 1..veveveurercreeceearsesesseeesenssamsssereseasssmsessaessnsessrssassestreatrsssrsseserensnsesessesnssrnssanssnacssiines 22
Non-typical VAETY NAIMES .......cooimiiiiiee ittt ettt ent e s snas e 3

Generic level: Ambiyopyrum (Jaub. & Spach) Eig ..o rmee e e eenmeene 1
SPecies NAMES ..ovvvvervveeeeeeeee et . 1

Nen-typical variety names 1
Generic level: nothogenus x Aegilofriticunt PLFOUM. ..o s 1
SPIECEES TAMNIES® ..o eeireiitessesuare e eeesreer et besssesssensenereeseeeseoeshee e aesc e sraesme £ am e easbdsmsaemeanenrriasraares 7
TOEAL .. b e o E e AR S e e e o E e AR b et iR e 44

* 1 Accepted up to now, May increase in the future through valid publication of artificially created hy-
brids of degilops x Triticum.

2.5 Cultivation of plant material

As far as possible the species and varieties collected were cultivated at [CARDA’s
main station at Tel Hadya, 30 km SW of Aleppo, Syria. The plants were grown in
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the open; greenhouse cultivation (temperature 17°C, photoperiod 12 hrs, relative
humidity 80%) was used only for multiplication. Crosses of degilops and Ambiy-
opyrum species with durum or bread wheat lines were part of the cereal breeding
research at the Germplasm Program / Cereal Program of ICARDA. A number of
artificial amphidiploids was obtained and cultivated similar to the wild material.
Some natural hybrids of Aegilops x Triticum were collected during expeditions and
planted in a greenhouse, but all this material proved to be sterile.

2.6 Germplasm

Owing to the increased importance of Aegilops for its use in wide crossing for
wheat improvement (following the introduction of new techniques to overcome
sterility barriers), a considerable amount of material has been and is currently being
collected during mature seed stage. Powell (1990} listed 14,872 unique accessions
in his database, deducted from around 20,000 after elimination of duplicates
(Hodgkin et al., 1992). The total number in the world’s genebanks, however, is es-
timated as being over 27,000 with around 22,000 of them being unique samples
(Hodgkin et al., 1992). Thus, with serious germplasm collection starting as recent
as the 1970s, more material (at least in numbers) has already been assembled than
in more than 200 years of plant collecting! As a result the germplasm accessions
for some species (e.g., Ae. vavilovii and searsii, probably also Ae. longissima) now
outnumber the available herbarium material.

As germplasm material is associated with ecological and distributional data a list
of selected accessions is included with most of the taxa, on the following criteria:
{1) inspected by the author; (2) presenting additional distribution data, and (3) doce-
umented with at least a full location and collector(s). Listed material was studied
from the genebank at ICARDA, but deposition at other genebanks of ICARDA’s
material is also indicated. The entire collection of ICARDA is preserved as a so-
called ‘active collection’, to be used by breeders and other researchers, and, in ad-
dition, as a ‘base-collection’. This last collection, presetved at -20°C, is for safe-
keeping only, and, also for this purpose, is duplicated at the Centro Internacional de
Mejoramiento de Maiz y Trigo (CIMMYT), Mexico.

Although promoted by the International Plant Genetic Resources Institute
(IPGRI) there is still no worldwide consensus of standard abbreviations of collec-
tions similar to the fndex Herbariorum. However, acronyms for many institutes are
provided by Bettencourt & Konopka (1990) and used here. These codes are used
for convenience and do not imply any formal status.

AAIT — Armenian Agricultural Institute, Erevan, Armenia

ARC — Agricultural Research Centre, Tripoli, Libya

ARCG — Agricultural Research Centre, Giza, Egypt

ARI — Agricultural Research Institute, Nicosta, Cyprus {also under herbaria)
IPGRI — International Plant Genetic Resources Institute, Rome, [taly

ICARDA - Intemational Center for Agricultural Research in the Dry Areas, Aleppo, Syria (also
. under herbaria)
ITGC — Institut Technique des Grandes Cultures, El Harrach, Algeria
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IHAR
IIPGR
INIA
INRA-M
JUST
KYOTO
NARC-J
NCARTT
PARC
PGRRI
SARD
SPII
UCR
USDA

VIR

18

Plant Breeding and Acclimatization Institute, National Department of Plant Genetic Re-
sources, Radzikow near Warsaw, Poland

Institute of Intreduction and Plant Genetic Resources ‘K. Malkov®, Sadovo, Plovdiv,
Bulgaria (also under herbaria)

Instituto Nacional de Investigagio Agraria, Oeiras, Portugal

Institut National de la Recherche Agronomique — Maroc, Rabat, Morocco

Jordan University of Science and Technology, [rbid, Jordan

Plant Germplasm Institute, Faculty of Agriculture, Kyoto University, Mukoshi, Kyoto,
Japan

National Agricultural Research Center, Ministry of Agriculture, Forestry and Fisheries,
Kannondai, Tsukuba, Japan

National Centre for Agricultural Research and Technology Transfer, Amman, Jordan
Pakistan Agricultural Research Council, Islamabad, Pakistan

Plant Genetic Resources Research Institute, Aegean Agricultural Research Institute,
Menemen, Izmir, Turkey (herbarium specimens are under IZ)

Scientific Agricultural Research Directorate, Douma, Damascus, Syria

Seed and Plant Improvement Institute, Karaj, Iran

Department of Botany and Plant Sciences, University of California, Riverside, Califor-
nia, U.S.A. (also under herbaria)

National Small Grain Collection, United States Department of Agriculture, Agricultural
Research Service, Aberdeen, Idaho, U.S.A.

N.I. Vavilov Institute of Plant Industry, St. Petersburg, Russia (coded WIR under
herbaria)
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3 History of the genera Aegilops and Amblyopyrum

3.1 Pre-Linnaean history of Aegilops L. Table 5

The great majority of pre-Linnaean literature refers to only one species, degilops
ovata L. (in the sense of de. genicuiata Roth, thus pro parte). Only a few descrip-
tions referring to other species {de. caudata, triuncialis and tauschii) were found.
The history of the generic name is confusing as the name Aegilops has been con-
nected with species of the grass genera Avena, Briza, Bromus, Festuca, Lolium,
Phalaris, and Triticum, and, in addition, with Hyacinthus and Quercus. The mile-
stone in accurately describing Aegilops geniculata is Dodoens’ (or Dodonacus)
Cruydt-boeck from 1608, the Dutch translation of his Stirpium historiae pemptades
sex from 1583. (I have not seen the 1608 edition; the enlarged editions from 1618
and 1644 have been my major source.) In the Cruydt-boeck the different nature of
the other grass genera is explained, a ‘bulbous’ Aegilops mentioned at Hyacinthus,
and a distinction between Aegilops herba and Aegilops arbor is made: the former is
our grass genus Aegilops, the latter is the oak species Quercus aegilops L. (see
below).

The genus name Aegilops is mentioned for the first time with the ancient Greeks,
especially Dioscorides, Theophrastus and Galenus. The name is related to its sup-
posed healing properties for an eye disease from which goats suffer (see the ety-
mology of the genus name, Chapter 7). For any indication by Pedanios
Dioscorides, however, I had to rely on a secondary source, which is the Latin trans-
lation from his Materia Medica by Mattioli, called Commentarii in libros sex
Pedani Dioscorides anazarbei, de medica materia from 1554 (and many later edi-
tions). Mattioli enumerates some of the basic information on Aegilops, provided by
Dioscorides, such as its segetal growth habitat, especially among Hordeum and
‘zeam’, and its leaves being similar to wheat leaves (l.c., 1554: 520). [The ‘zeam’
is not maize (Zea mays L.), but spelt wheat, Triticum aesivum L. ssp. spelta (L.)
Thell., as a later reference from Dodoens, ‘Van Zea oft Spelte’ (‘About zea or
spelt’, L.c., 1644: 797) indicates.]

In addition, Mattioli states that Dioscorides called the intended plant Avena, but
he indicates that Aegilops was actnally meant by the Greek (l.c., 1554: 520). Simi-
larly, Bauhin (1623: 10) enumerates the A#vidoy of Dioscorides, Theophrastus,
Galenus, and Oribasus under a new description, Festuca wiriculis lanugine flaves-
centibus, which is Avena fatua L. (see below under excluded species).

For Theophrastus® De Historia Plantarum 1 relied on the English translation by
Hort (1916). Aegilops is mentioned as a plant that appears in the spring (Liber 8,
Cap. 7} as a ‘degeneration’ of cereals, and that it is growing among barley and
lentils (Cap. 8). In Cap. 9 it is mixed-up with wild oats: ‘Of the plants that resemble
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wheat or barley ... oats (aigilops-zeia) is the strongest and most exhausts the
ground; for it has many roots which run deep and many stems; but its fruit is the
lightest and is welcome to all animals...”. But °...qegilops and oats are as it were
wild and uncultivated things...." is also mentioned in this Chapter.

Next to Dioscorides’ Avena, further confusion was added by references to the
Roman writer Gaius Plinius Major, who may have intended Aegilops with his Fes-
tuca Hordeum. Mattioli (1554: 520) starts his treatment of ‘degilops’ with the
name Aegilops sive Festuca |Aegilops or Festuca], but with a drawing of the Bro-
mus species that became his Aegilops 1 in a later edition (before 1563; see below).
De Lobel (1576: 20), however, is not sure whether the Festuca Hordeum of Plinius
is the same as his newly described Festuca sive for] Aegilops narbonensis. In the
sense of Mattioli it is not, as de Lobel’s plant is a ‘true’ Aegilops and Mattioli’s a
Bromus.

The various editions and translations of Mattioli’s Dioscorides book illustrate
the development and growing confusion of the concept of the genus and species of
Aegilops.

The first of many editions, called I/ Dioscoride dell’ eccellente Dottor Medico
M.P.And. Matthioli da Siena, was written in [talian and appeared in 1544 (Raphael,
sine dato). Later Italian editions are from 1548, 1550, 1552 and 1568. The oldest
edition I studied was from 1552 and cites on p. 667 Dioscorides’ fourth book, Cap.
141 as ‘Dell’ Egilopa’. The 1568 edition cites the same Chapter number, but pre-
sents the two icons with Egilopa 1 (= the Bromus species) and Egilopa 11 (=
Aegilops geniculata) (l.c., 1568: 1264-1265). The plate of ‘I’ appeared for the first
time in the first Latin edition of 1554, accompanying ‘Aegilops, sive Festuca’ and
Cap. 134 (thus not 141) of Dioscorides (l.c., 1554: 520), and was reprinted in the
editions of 1558, 1559 and 1560. The description and plate of ‘II’ must have ap-
peared for the first time in a Latin (or Italian) edition from between 1560 and 1563,
since both plates are present in the German translation by Handsch (1563: 119B).
Later they jointly appeared in Mattioli’s Latin editions of 1565, 1570 and 1583, in
later German (Camerarius, 1586, 1590) and French (des Moulins, 1572) transla-
tions, as well as in other herbals (e.g., de Lobel, 1576; Gerard, 1597). The second
Latin edition of 1558 is also remarkable as this is the oldest reference to Arabic
vernaculars | have found (‘Dausir, Dalisit, Dosana, Dauser, sive Duller’, l.c., 1558:
584). These names are also published in later editions and translations.

An extended genus Aegilops is presented by de Lobel’s (1576) Plantarum seu
stirpium historia, Here the ‘I’ and ‘11" icons from Mattioli are reproduced, with the
names Bromus and degvlops Narbonensis, respectively (l.c., 20, Figs. 1 and 4). In
addition there is Bromus sterilis altera, Fig. 2, and Aegylops Bromoides Belgarum,
Fig. 3, which are a Bromus L. species, and Avena fatua L., respectively. He further-
more connected Mattioli’s Aegylops aitera (11}, not his prima (1), with the icon and
description of the ‘I’ (L.c., 1576: 21}, a mistake perpetuated in the Dutch translation
of 1581, and taken over by Dodoens (1644: 863-864). The same switch was made
earlier by Calzolari in his Compendium (1571: 842-843), when presenting
‘Aegilops sive Festuca’ together with Mattioli’s icon of Ae. geniculata (the ‘II”),
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Table 5. Summary of Aegilops *species’ in the Krenterbuch of Tabernzzmontanum

Vernacular name Latin name Identification*®

I.  Gerstentwalch Agylops [ Bromus secalinus L. or B. commutatus Schrad.
(*Agilops L. & Avena fatua, Tab.", listed by
Bauhin (1623: 10}, under the phrase-name of the
Bromus species). This is Mattioli’s Aegilops 1.

II. Twalch Festuca seu Egylops 11 Most likely Bromus hordeaceus L. (common syn-
onym: B. mollis L.)

I Gerstentwalch Egylops Il Hordewm murinim L,

IV. Gerstentwalch Zgylops IV Bromoides | Stipa capillata L. (but see the excluded species at
end of this Chapter)

V. Frembd Twalch  Agylops peregrina V Aegilops geniculata Roth. This is Mattioli’s
Aegilops 11.

VI. Havertwalch Zgylops V1 Bromeides Il Aveng fatua L. (cf,, Bauhin, Pinax: 10)

*: From the woodblock illustrations and upoen joint inspection provided by Dr T.A. Cope (K)

but ‘degilops altera’ (the *1I") with Mattioli’s Bromus (the ‘Aegilops ).

No less than six species are described in a herbal from Jacobus Theodorus
Miiller who came from a German town called Bergzabern. His ‘family’ name,
Tabernemontanum, is in fact the Latinization of the name of his native town. Al-
though presenting the Aegilops 1 and II icons from Mattioli, the title page of
Tabernemontanum’s book does not indicate that it is another German translation
of Mattioli’s. His Kreuterbuch went through several editions (1613, 1625, 1664,
1687) after its appearance in 1588. The treatment of Aegilops is summarized in
Table 5. See the excluded species at the end of this Chapter for more details.

Also Dodoens’ (1618/1644: 861) Cruydr-Boeck is not an emendated version of
Mattioli’s as the title page relates most descriptions to various works of Carolus
Clusius, but many data as well as illustrations are clearly taken from the Htalian.
Dodoens gives a remarkably correct account of the phenology, ecology, and geog-
raphy of Aegilops geniculata. However, when he cites Galenus and Dioscorides in
reference to medicinal properties we are in fact in the dark about which plant this
relates to: degilops, Avena fatua or Bromus commutatus | secalinus. A translation
of the Dutch text with some notes is presented here in the original lay-out:

About Egilops or Festuca.
Appearance

The Agilops has leaves as the Wheat or Barley; but produces thin, short culms / not
becoming taller than a “spanne’' / bearing small spikes on her top: on which only two /
sometimes three grains® grow / somewhat smaller than Barley-spikes / folded in lined
sheaths®: and from the tip or extremity protrude thin, long and sharp awns®. The root is
like the one of Wheat.

Locality. In the [cultivated] fields of the Provence and Languedoc / and also in [taly is
this herb often found between the Cereals’. It grows often / as Galenus writes / between
the Barley. In the ‘Dutch’® countries it is less well known: although [over-]there many
other infestations of the Cereals are to be found / that make life difficult for the grain.
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Name. In Greek this herb is called degilops Aiyhwy / in Latin / as Plinius writes /
Festuca.

Nature, Properties and Effect. Aegilops has a property to digest / says Galenus: which
is shown by the taste: because it is somewhat sharp on the tongue: it also shows from /
to know / because it heals all hardened swellings / and the pimples that may come in the
eyes.

The same assures Dioscorides also / saying: The herb called Aegifops / mixed with
Flour and administered from outside / climinates the hardiness[es] / and cures a discase
called £gilops / which are the hollow pains that come on the sides of the eyes. The
juice mixed with Flour / is dried / and kept for re-use.

! Old Dutch measure: distance of thumb to little finger of an open, stretched hand, thus

(around) 20 cm.

In the meaning of spikelets, rather than kernels.

Lined sheaths referring to the glumes with protruding semi-parallel venation.

Orig. ‘vlimmekens'. Vlim = awn.

Orig. ‘Koren’. Usually referring to wheat, but, as barley is also mentioned, ‘Cereals’

may be more appropriate.

¢ Orig. “Duytsche’ [’German’]. May refer to [low parts of] Germany, but usually to the
Netherlands and Belgium (the ‘Low Countries’). (Dodoens was from Mechelen, Bel-
gium.)

2
3
4
5

In the ‘Appendix’ that follows this description, Dodoens mentions the frequent
occurrence of Aegilops among wheat and barley in warm countries and on ‘savel’
(= a clay soil with 60-80 % sand) soils, a desiccating medicinal property (see
below), and its name as Aegilops herba, as contrasting with Aegilops arbor, which
‘...is an acorn-bearing tree / otherwise called Cerris...” (l.c., 861). At the descrip-
tion of the oak trees (*About Aegilops or Cerris’, l.c., 1301} reference is made to
the Greek {AsyiAwy) and Latin (Cerris) names, and that this plant is to be distin-
guished from °...another Aegilops Anidwy, which is not a tree / but an infestation
in the cereal [fields]; otherwise called Fesfuca...”. The name Quercus aegilops was
later given by Linnaeus (1753: 996) to the oak species; Cerris was proposed by
Spach (1842: 166) for a section of Quercus, including O. aegilops L. (see Chapter
7, note 4).

Dodoens (1.c., 1644: 861) also mentions the occurrence of an Aegylops ‘with the
bulbs’ {i.e., the group of bulb-producing plants), but he states that the plant is un-
known to him unless the ‘Druyfkens-Jacinthe’ ["Grape-Hyacinth'] is meant. This
refers to his earlier listing (p. 340) of £gylops in connection with two Hyacinthus
species, H. racemosus and H. botryoides; both are now under Muscari Mill, as M.
racemosum (L.) Mill. and M. botryoides (L.} Mill.

Dodoens furthermore states that the ‘Dravick’ (= Dravik (Du.} = genus Bromus
L.) and the ‘Dolick” (= Dolik (Duw.) = Lofium temulentum L.) are also called
Aegilops (l.c., 861), and that the ‘Kleyn Beemd-Phalaris’ is called “Aegilops Plinij’
by Tragus {l.c., 823). His description and illustration (p. 822-823) clearly show
Phalaris canariensis L.

As most of the herbals were not just enumerations of known plants but also used
by doctors, many medicinal properties, whether real or imagined and passed on
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through folk-lore, are presented. Thus various properties are attributed to degilops

geniculata, although I have been unable in recent literature to find any ‘serious’

medicinal effects. Some of the supposed effects are listed here {mainly in transla-
tion):

~ “The juice of Festuca [F. italica = Aegilops geniculata], mixed with dried barley
flour, and moistened from time to time with rose water, {and then] plastered,
heals the discase called Aegilops or Fistula in the corner of the eye(s); it molli-
fies and disperses hard lumps, and assuages the swellings in the joints.” {Gerard,
1597: 68).

— ‘[This] Herb [together] with flour heals degilops and hard [swellings]...mixed
with flour [it has a] desiccating effect, according [to] Dioscorides, Plinius...”
{Bauhin, 1651: 435-436). (May apply to Avena as discussed above.) See also the
quotation from Dodoens (1644).

— ‘The roots, soaked in wine, and kept for several days, eliminate all worms from
the body” (Zwinger, 1 744: 352).

See Chapter 7 and Chapter 10 at 10.8, respectively, for the many vernacular
names mentioned in the pre-Linnaean literature that could be related to the genus
Aegilops or to Ae. geniculata.

A useful summary of pre-Linnaean literature is presented by Honckeny (1792:
484-485). This list has served as a starting point for the chronological enumeration
below, which covers, besides the ancient Greeks, literature between 1554 and
1753. Although extensive, this listing is by no means exhaustive and further con-
sultation of herbals may show additional interpretations of Aegilops or any of its
species. The excluded species are listed separately, while phrase descriptions and
Latin names are italicized:

Genus Aegilops:

Aegilops Theopht., De Historia Plantarum (Liber) 8, Caps. 7-9, De Causis Libri
(Liber) 4, Cap. 16 pro parte. — Note: reference to De Causis Libri fide Scaliger
(1566: 233).

Aegilops sive Festuca Dioscorides, De Materia Medica, Lib. 4, Cap. 134 (but see
note 1) pro parte. — Note: the generic name is cited as such by Mattioli, Comm.
Diosc. Anaz. Med. Mat. 520 (1554) and other editions. See aiso note 1.

Festuca Hordeum (Gaius) Plinius (Major). Cited as such by de Lobel (1576: 20)
and Dodoens (1583; 530: ‘Latinis, Plinio teste, Festuca’). In fact unclear (see
above).

Gramen Tourn., Inst. rei herb. (ed. 2) 1: 516 (1700); Monti, Ind. bot. mat. med. 31
(1753, but before 1 May, cf., Stafleu & Cowan, 1981: 564) pro parte.

Aegilops P.Mich., Nov. pl. gen. 35 (1729, nomen). See note 2.

Aegilopoides P.Mich., Nov. pl. gen. 36 (1729, nomen). See note 2.

Aegilops 1., Corollarium 20 (1737), Hort. upsal. 301 (1748).

Notes: 1. It seems that with Dioscorides the name Aegilops was mentioned in the
fourth book of De Materia Medica, but the Chapter numbers vary: Cap. 141 in
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the 1552 and 1568 Italian editions, 134 in the 1554, 1565, 1570 and later Latin
editions. Zwinger (1696, 1744) cites ‘Lih. 4, Cap. 139" as the place where
Dioscorides mentioned Aegilops. Most authors, however, mention ‘Cap. 134°.

2. In his Nova plantarum genera, Micheli (1729) enumerates genera under various
‘Distributions’, a term linked to a rather general type of plant description rather
than geographical patterns. Genera are only named and not described. Under
‘Distributio 11’ Aegilops, Sorghum, and Schoenanthus are listed, and only
Aegilopoides at ‘Distributio IV (l.c., p. 35-36). I have been unable to see any
plant material {most likely at FI, cf,, Stafleu & Cowan, 1981), related to his
Aegilopoides. Nevertheless, given the similarity in name, I suppose that some
species of the current genus Aegilops have been involved.

Species of Aegilops:

3.1.1 Aegilops caudata L., Sp. pl. (ed. 1) 2: 1051 (1753).

Pre-Linnaean description:

Gramen creticum, spica gracili, in duas aristas longissimas & asperas abeunte
Tourn., Corollarium (Inst. rei herb.) 39 (1703).

3.1.2 Aegilops ovata L., Sp. pl. (ed. 1) 2: 1050 (1753).

Pre-Linnaean descriptions (referring to Linnaeus’ degilops ovata pro parte, name-
ly in the sense of Ae. gericulata Roth):

Aegilops I Mattioli, Comm. Diosc. Anaz. Med. Mat. [in an editicn from between
1560 and 1563; see text] 1206 (1565), 746 (1570), Vol. 2: 547 (1583), Discorsi
Ped. Dioscoride 1265 (1568, icon); Handsch, Neuw Kriitsbuch 119B (1563),
Calzolari, Compendium 842 (1571, as Aegilops sive Festuca and with Mattioli
icon); des Mouiins, Commentaires Mattioli 643 (1572); Dodoens, Stirp. hist.
pempt. 529-530, fig. 1 (1583, as A£gilops}, Camerarius, De Pl. Epitome 928
(1586, *£gilops altera’; see note 1) / Kreuterbuch 107a (1586, 1590; German
version of the Epitome?); Daléchamps, Hist. general. pl. 406 (1587); Pancov,
Herbarium portabile no. 243 (1654; as ‘Fgylops, 2 M’, ‘M’ = Mattioli); Zornn,
Herbarium no. 263 (*&gilops 2°) / p. 12 (“ALgilops secunda’™ (1673, 1679);
Zwinger, Theatr. bot. 301 (1696), 352 (1744); Royen, Fl. leyd. prodr. 72 (1740).

Festuca sive Aegylops Narbonensis Lobel (de Lobel, Lobelius}), Pl. stirp. hist. 20,
fig. 4 (icon), 21 (descr.) (1576, on p. 21 as ‘Festuca sive atpAoy Narbonensis
& calidarum regionum’) / Kruydtb. 43 (1581, Dutch transl.), Pl. icon. 34 (1581);
Parkinson, Theatr. bot. 1148, f. 3 (1640); Ray, Hist. pl. 2: 1290, n. 14 (1688);
Séguier, PL. veron. 1: 358 (1745). — Notes: 1. See note 2 for the name narbonen-
sis. Used as the binomial degvlops narbonensis by Honckeny (1792: 485) and
Juel (1936: 15) in synonymy of Ae. ovata (see the nomenclature at 10.8}. 2. The
de Lobel phrase-name is cited in synonymy of Ae. triaristata (= Ae. neglecta) by
Gussone (1826: 371, see note 3).

Triticum sylvestre Cesalpino {Caesalpinus), Pl. libri XVI, Liber 4, Cap. 47, p. 178
(1583); Bubani, Fl. pyren. 4: 395 (1901-02, sic!). — Note: used by Bubani to
name Ae. geniculata, publishing this binomial after 1753. See the nomenclature
at 10.8, Aegilops geniculata Roth.
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Aegilops lobelii Daléchamps, Hist. general. pl. 406 (1587); Bauhin, Pinax, Liber 1,
Sect. 1: 10 (1623, 1671, ‘Lobelif’ in both eds. and in syn. of Festuca altera ca-
pitulis duris).

Aegilops peregrina Tabern., Neuw Kreuterb, 1: 670, 671 (1588, “&gylops peregi-
na V'), Neuw vollk. Kreuterb. 564, 565 (1613), (ibid.) 527 (1625), New vollk.
Kriuterb. 545 (1664, 1687). — Note: used as a binomial by Honckeny in syn-
onymy of Aegilops ovata L. (See the nomenclature at 10.8). Cited as ‘Ae. pereg-
rina sexta Tabern. Kraeut. p. 545° by Marschall von Bieberstein (1808: 433), re-
ferring to the 1664/1687 edition of Tabernamontanum’s herbal.

Festuca Italica ] Gerard, Herball (ed. 1) 67 and fig. 2 (1597). — Note: used as a bi-
nomial by Honckeny in synonymy of Aegilops ovata L. (See the nomenclature at
10.8).

Aegilops herba Dodoens, Cruydt-Boeck 861 (1618, 1644), — Note: probably for the
first time in the 1608 edition (not seen).

Festuca altera capirdis duris C.Bavhin, Pinax, Liber 1, Sect. 1: 10 (1623, ed. 1;
1671, ed. 2), Theatri bot. 151 (1658); Morison, PL hist. univ. 3 (Sect. 8., Tab. 17,
no. 10): 211 (1699, 1715); Séguier, Pl. veron. 1: 338 (1745); de la Croix de
Sauvages, Meth. fol. 40 (1751, sub ‘degylops, Linn.”).

Frumentum syilvestre Castori. Not found. Cited by Bauhin, Pinax, 10 (1623, 1671),
Theatri bot. 152 (1658).

Aegilops veteribus et in genere J.Bauhin, Hist. pl. 2: 434 (1651). — Note: cited as
the binomial ‘Adegilops veterum’ by Honckeny (1792: 485) in synonymy of
Aegilops ovata L. (see the nomenclature at 10.8).

Gramen spicatum durioribus et crassioribus locustis, spica brevi Tourn., Inst. rei
herb. (ed. 2) 1: 519 (1700); Scheuchzer, Agrostographia 11 (1719; see note 4);
Vaillant, Bot. paris. 82 (1727, quoting de Tournefort’s page as 529); Séguier, P1.
veron. 1; 358 (1745).

Aegilops spica ovata aristis breviore L., Hort. upsal. 301 (1748); Dalibart, Fl.
paris, prod. 304 (1749).

Gramen secalinum, spica ex duobus rantum vel tribus locustis duris & crassis con-
gesta Mont. (Monti?), Prod. 61, t.3 f. 89 (year?); Séguier, Pl. veron. 1: 358
(1745). — Note: book and author not found, but author could be G.L. Monti
(1712-1797). The year should be between 1700 (de Tournefort) and 1748 (Lin-
nacus) as both de Tournefort and ‘Mont.” are cited by Séguier (1745). This Pro-
dromus is cited with ‘Monti’ by Honckeny (1792: 485), as ‘Monti. Prodr. 61 f.
89" and under the Tournefort phrase-name by Desfontaines (1799: 383), and as
‘Mont. Bon. Pr. Gram. tab. loc. spiculr. f. n. 89° by Bubani (1901-02: 395).

Notes: 1. The Epitome of Camerarius (1586) was apparently well known by
botanists as many cite ‘/Egilops altera Cam.’ rather than Aegilops II from Matti-
oli (e.g., Roth, 1787: 45; Desfontaines, 1799: 383; Smith in Sibthorp & Smith,
1808: 74; Bertoloni, 1834: 786; Richter, 1835-39: 998). Camerarius’ book is,
however, probably a somewhat modified edition of Mattioli’s as the latter is
mentioned in the title of both the Latin (1586) and German (1586, 1590) ver-
S10N8.

2, The name narbonensis in the phrase-name of de Lobel refers to Narbonne in
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southern France, where Aegilops geniculata can be found. This is, however, not
mentioned by de Lobel. Gerard (1597: 68) writes about his Festuca Italica:
‘...Festuca of Narbon in France is called oAy, in Latine Aegilops Narbonen-
sis,...", and Morison’s (1699: 211) description and ecology of de. ovata auct. is
even more detailed: “...In Galliae Narbonensis, [taliae, & Siciliae agris, inter
segetes triticeas & hordeaceas, aestivis & glareosis marginibus frequenter occur-
rit...".

3. Gussone (1826: 371) cites the Scheuchzer and de Lobel phrase-names under Ae.
triaristata, stating, in addition, that a variety of this species with glumes with
four awns can easily be confused with 4e. ovata. Scheuchzer’s phrase-name is
derived from de Tournefort and thus Ae. ‘ovara’, but his illustration refers to Ae.
neglecta (see note 4). The description in de Lobel’s Plantarum seu stivpivm his-
toria (1576: 21), is accompanied by an icon (fig. 4 on p. 20), which, although
ambiguous, is usually interpreted as Aegilops ovara sensu stricto. See text above.

4. The illustration of Tab. 1, fig. 2A, B, C, referred to by Scheuchzer (1719: 11)
was chosen as the lectotype of the name Aegilops ovata L. by Greuter (in
Greuter & Rechinger, 1967: 171). It is, however, Ae. neglecta. With Scheuchzer,
as later with Linnaeus (1753) the two species, Ae. geniculata and neglecta, are
thus mixed up and unified under the epithet ovata. See also note 2 at 10.12, Ae.
neglecta.

3.1.3 Aegilops tauschii Coss., Notes pl. crit. 1(2b): 69 (1850).

Pre-Linnaean description:

Gramen loliaceum spurium, spica crassiore, aristata ].C Buxb., Centuria 1: 31,
Tab. 50, fig. 1 (1728). — Note: see note 2 at Ae. ventricosa (10.22) for a comment
on the interpretation of the Buxbaum plate. Buxbaum cites the phrase name from
Scheuchzer’s Agrostographia (1719: 42), Gramina spicata, spica simplici, loli-
acea, spuria, but the latter’s accompanying illustration clearly refers to Para-
pholis incurva. Von Trinius {1822: 229) identified Buxbaum’s description and
plate as de. cylindrica.

3.1.4 Aegilops triuncialis L., Sp. pl. (ed. 1) 2; 1051 (1753).

Pre-Linnaean descriptions:

Festuca altera capitulis duris, spica triunciali C.Bauhin, Pinax, Lib. 1, Sect. 1: 10
(1623, ed. 1; 1671, ed. 2).

Festuca altera capitulis duris, spicd longiore Magnol, Bot. Monsp. (in the appen-
dix altera of ed. 2) 311 (1686). — Note: quoted by Scheuchzer (1719: 12).

Gramen spicatum, durioribus & crassioribus locustis, spica longissima Toum.,
Inst. rei herb. (ed. 2) 1: 519 (1700); Scheuchzer, Agrostographia 12 (1719);
Vaillant, Bot. paris. 82, Tab. 17, fig. 1 (1727, quoting de Toumefort’s page as
529).

Excluded genera:
Aegilops Brunfels, Herb. vivae eicon. 30 (5 eds. between 1530-1539); Bauhin,
Hist. pl. 1: 405 (1650). = Avena fatua L. — Note: both references fide von Trinius
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(1822: 99} who cites Brunfels’ book as ‘Hb. p. 30°. [ have assumed that this
refers to his Herbarium vivae eicones of which five editions appeared between
1530-1539 (cf., Stafleu & Cowan, 1976: 383).

Aegilops (‘Fgylops”) as illustrated by Pancov, Herbarium portabile no. 242
(1654), and Zomn, Herbarium no. 262 (1673, 1679). = Briza L. pro parte. —
Note: presented by both Pancov and Zornn as ‘A&gplops, Hasenbrot [= bread of
the hare], T, The *T.” may stand for Tragus rather than Theophrastus,

Aegilops Dill., Cat. pl. circa Gissam, Appendix (Nov. pl. gen.} 90 and Tab. 3, fig.
B (next to p. 100) (1719). = Bromus L. pro parte.

Excluded species:

Aegilops 1 Mattioli, Comm. Diosc. Anaz. Med. Mat. 520 (1554, as ‘Aegilops sive
Festuca’ and with icon), 584 (1558, 1559, 1560, all as 1554 ed.), 1205 (1565, as
‘Aegilops 1"), 746 (1570), Vol. 2: 546 (1583), Discorsi Ped. Dioscoride 1264
(1568, icon of 1554 ed. sub ‘Egilopa I'); Handsch, Neuw Kriitsbuch 119A
(1563); Calzolari, Compendium 843 (1571, ‘Aegilops altera’), des Moulins,
Commentaires Mattioli 643 {1572); Camerarius, De Pl. Epitome 927 (1586,
‘Agilops, sive Festuca’), Kreuterbuch 107a (1586, 1590, ‘Gerstentwalch I
ALgilops’); Tabernezmontanum, Neuw Kreuterb. 1: 669 (1588, “ZEgylops I),
Neuw vollk. Kreuterb. 563, 565 (1613), (ibid.) 526 (1625}, New vollk. Kriuterb.
544 (1664, 1687); Zomn, Herbarium no. 262 / p. 12 {*Egilops prima”) (1673,
1679); Zwinger, Theatr. bot. 300 (1696), 351 (1744). — Synonyms: Festucago
(Gaza [author is Th. Gaza, but book and year not found]. Bromus sterilis T.obel,
PL. stirp. hist. 20 (1576), Kruydtb. 41 (1581). Festuca avenacea sterilis elatior
C.Bauhin, Pinax 9 (1623, 1671); Morison, P1. hist. univ. 3 {Sect. 8., Tab. 17, no.
11): 211 (1699, 1715, as “Sterilis elatior’). Aegilops Mattiolo forte ] Bauhin,
Hist. pl. 2: 439 (1651); Séguier, Pl veron. 1: 335 (1745). Gramen avenaceum,
panicula sparsa, locustis majoribus & aristatis Tourn., Inst. rei herb. (ed. 2) 1:
526 (1700); Scheuchzer, Agrostographia 258 (1719). = Bromus commutaius
Schrad. or B. secalinus L.

Note: identifications of this and following £gylops species as illustrated by
Tabern@montanum are from the woodblocks in the various editions of his
Kreuterbuch (herbal), although the icon of this species appeared for the first time
in Mattioli’s herbal in 1554 (see above). Bromus sterilis L. is suggested many
times, but the much longer lemma awns of this species (15-30 mm) would have
been visible on the icon. The woodblock does not allow more precise identifica-
tion than the two Bromus species suggested here, both well-known infestations
of cultivated fields.

Aegilops II Tabern., Neuw Kreuterb. 1: 669 (1588, ‘Festuca seu Egylops II'),
Neuw vollk. Kreuterb. 563, 565 (1613), (ibid.) 526 (1625), New vollk. Kriuterb.
544 (1664, 1687). = (most likely) Bromus hordeaceus L. (common synonym: B.
molfis 1..)

Aegilops III Tabern., Neuw Kreuterb. 1: 670 (1588, ‘£gyvlops IIT’), Neuw vollk.
Kreuterb. 564, 565 (1613), (ibid.) 527 (1625), New vollk. Kriuterb. 544 (1664,
1687). = Hordeum murinum L.
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Aegilops IV bromoides 1 Tabern., Neuw Kreuterb. 1: 670 (1588, “Fgylops 1111
Bromoides '}, Neuw vollk. Kreuterb. 564, 565 (1613; this and following eds. as
‘Agviops IV Bromoides 1), (ibid.) 527 (1623), New vollk. Krauterb. 545 (1664,
1687); Scopoli, Fl. carniol. (ed. 2) 85, 86 (1771/1772; sub Stipa pennata on p.
85, sub 8. juncea on p. 86; in both cases as ‘Aegilops IV Tabernem. p. 545°). —
Synonyms: £gilops Bromoides. Cited (as a binomial!) in Gerard, Herball (ed. 1)
70, fig. 1 (15397, see note 2). Festuca longissimis aristis glumis vacuis spadicei
coloris C.Bauhin, Pinax 10 (1623, 1671); Ray, Hist. pl. 2: 1290, n. 13 (1688).
Agilops bromoides, juba purpurascente ] Bauhin, Hist. pl. 2: 436 (1651);
Scheuchzer, Agrostographia 267, Tab. 6, fig. 1 (1719); Séguier, Pl. veron. 1: 355
{1745); — post Linnaeus (1753): Scopoli, Fl. carniol. (ed. 1) 207 (1760, sub
Avena);, De Notaris, Repert. fl. ligust. 437 (1844, sub ‘Chrysopogon gryllus
Trin.”). Gramen sparteum, festuceum, seu Agilops spartea, villosa Barrelier,
Icones 18 (1714; written by I, Barrelier (1606-1673), and posthumously pub-
lished by A. de Jussieu in 1714). — Synonym post Linnaeus (1753). Aegilops
bromoides Tabern. ex P.Beauv., Ess. Agrostogr. 146 (1812, as ‘Aegylops Bro-
moides Scheuchzer Vid. [= videte] Apluda gryilus™); Juel, Burser hort. sice. 15
(1936, as ‘Aegylops bromoides Tab.” at no. 1.127(bis) sub Stipa capillata L.),
Savage, Linn, det, hort. sicc. Burs. 10 (1937; sub Stipa juncea L), nom. inval.
(Art. 34.1(c): only cited in synonymy by Palisot de Beauvois, Juel, and Savage).
= Stipa capillata L.

Notes: 1. Three Stipa species are involved here, viz. capillata L., juncea .. and
pennata L. The latter two have plumose awns, while capillata has long and
scabrid awns. This agrees best with the icon of Taberneemontanum’s woodblock.
2. Gerard’s figure 1 (1597: 70) is accompanied by the binomial degilops Bro-
moides and presents a Stipa species. His description, however, begins with
‘Aegilops Bromoides Belgarum, is a plant...". This plant is Avena fara L. (see
above),

Aegilops arbor Dodoens, Cruydt-Boeck 861, 1301 (1618, 1644). — Note: probably
for the first time in the 1608 edition (not seen). = Quercus aegilops L.

Aegylops Bromoides Belgarum Lobel (de Lobel, Lobelius), PL. stirp. hist. 20, fig.
3 (1576) / Kruydtb. 43 (1581, Dutch transl.), P1. icon. 33 (1581); Parkinson, The-
atr. bot. 1148 (1640); Ray, Hist. pl. 2: 1254, n. 4 (1688). — Synonyms: Aegilops
VI bromoides 11 Tabern,, Neuw Kreuterb. 1: 670 (1588, nomen ‘&Egviops VI
Bromoides 11"}, Neuw vollk. Kreuterb. 564, 565 (1613), (ibid.) 527 (1625), New
voltk. Kriuterb, 545 (1664, 1687). Festuca wtriculis lanugine flavescentibus
C.Bauhin, Pinax 10 (1623, 1671). = Avena fatua L.

Agilops Madraspatana, glumis pilosis aristatis J.Scheuchzer, Agrostographia
92 (1719); Richter, Codex bot. linn. 993 (1835-39, ‘maderaspatana’); Peter-
mann, Cod. linn. index. 4 (1840, ‘Adegilops maderaspatana etc.”). [= Andro-
pogon contorfus L. (fide Richter, 1835-39)] = Heteropogon contortus (L.)
Roem. & Schult. — Note: the phrase-name of Scheuchzer was cited in synonymy
at Ardropogon contortus by Richter, and cited nearly as a binomial by Peter-
mann. The species involved is now Heferopogon confortus.

Acgilops major, caule & foliis arundinacus, locustis hirsutis Dill., Cat. pl. circa
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Gissam 111 (1719). = Bromus commutatus Schrad. or B. secalinus L. — Note:
Dillenius” description is followed by the citation of de Tournefort’s phrase-name
of degilops 1 of Mattioli, which applies to any to the two Bromus species (see
above).

Aegilops major, caule & foliis arundinaceis, locustis glabrioribus & angus-
tioribus, e fusco xerampelinis Dill., Cat. pl. circa Gissam 130, Appendix 60
{1719); Richter, Codex bot. linn. 88 (1835-39, in syn.); Petermann, Cod. linn.
index 4 (1840, ‘degilops major etc.’). = Bromus arvensis L. (fide Richter, 1835-
39).

Aegilops minor, panicula angusta, locustis parvis, foliis junceis Dill., Cat. pl.
circa Gissam 82, 126 (1719). Aegilops minor, panicula rariore, locustis ma-
joribus Dill., Cat. pl. circa Gissam 163, Appendix 63 (1719); Richter, Codex
bot. linn. 88 (1835-39, in syn.); Petermann, Cod. linn. index 4 (1840, ‘Aegilops
minor efc.’). = Bromus hordeaceus L. (fide Richter (1835-39), relating to the
second phrase-name with its description on p. 163 and on p. 63 of the Appen-
dix).

Aegilops mauritanica, aristis longioribus binis Petiver, Gaz. 1. 38, f. 7 (year?).
Cited in Richter, Codex bot. linn, 92 (1835-39); Petermann, Cod. linn, index 4
(1840, “‘Aegilops mauretanica etc.”). = Avena sterilis L. (fide Richter, 1835-39).

Aegilops quibusdam, aristis recurvis, s. Avena pilosa J.Bauhin, Hist. pl. 2: 433
{1651); Ray, Hist. pl. 2: 1254 (1688). = Avena fatua L. — Note: both J. Bauhin
and Ray references fide von Trinius {1822: 101):

3.2 Linnaean history of Aegilops L. Fig.2; Table 6

The genus Aegilops was published by Linnaeus in the second volume of the
Species plantarum in 1753. He classified it in the Polygamia Monoecia. By com-
parison, the allied genus Triticum was published earlier that vear (but not for mat-
ters of nomenclature, see Att. 13.5 of the Code) in the first volume under the Trian-
dria Digynia.

Linnacus used the generic name ‘Aegilops’ earlier in his Horfus upsaliensis
(1748: 301), as a synonym under his phrase-name of Aegilops ovata, and cited van
Royen’s Flora leydensis prodromus, page 72 from 1740 (as ‘Roy. lugdb. 72°) and
Dodoens’ Stirpium historiae pemptades sex, page 72 from 1583 (as *Dod. pempt.
727). [The page mentioned from Dodoens, 72’ (but as ‘73’ later in the Species
plantarum), is unclear to me, as degilops ovala is treated by Dodoens on pages
529-530.]. In addition, ‘Aegilops altera’ from Camerarius’ well-known De Plantis
Epitome, page 928 from 1586 (as ‘Cam. epit. 928°; see also at Chapter 3.1) is cited
as a synonym, as are the phrase-names from Bauhin’s Pirax (1623) and from de
Tournefort’s Institutiones (1700; but Scheuchzer’s quotation in his Agrostographia
(1719} is cited here instead).

In the Species plantarum the earlier phrase-name for Ae. ovata, ‘degilops spica
ovata aristis breviore’, was reiterated by Linnaeus, with van Royen and Dodoens
(but also Camerarius) as references under the synonym ‘A&gilops’ (l.c., 1753;
1051), and, in addition, the Bauhin and Scheuchzer citations. This book compiled

Wageningen Agric. Univ. Papers 94-7 (1994) 29



the species of the genus as Linnaens saw them at the time. He enumerated five
species of which four still belong to degilops, with Ae. caudate L. and Ae. triun-
cialis L. under their original names. Because of its complicated interpretation and
Greuter’s (in Greuter & Rechinger, 1967: 170) lectotypification of Aegilops ovata,
this species must be referred to in the sense of its emendation by Roth (1787: 45)
and called Ae. geniculata Roth (sce at 10.8); Ae. squarrosa must now be referred to
as Ae. tauschii Coss. because of Bowden’s (1966) lectotypification of the name
squarrosa (see at 10.17). The fifth species, Aegilops incurva L., does not belong to
Aegilops {see below). As the Linnaean herbarinm (LINN) is of such importance in
relation to (the typification of) names, published in the Species plantarum, an
overview of their status and identification is presented in Table 6. The numbering
of the species in LINN (column: Name in LINN: ‘1 ovata’, ‘caudata 2’, etc.) cor-
responds with their numbers in the Species plantarum.

For the further ‘Linnaean’ history of degifops the genus is, similar to its starting
point, considered here separate from Triticum, while Amblyopyrum is, for the mo-
ment, included (see also at 3.3). Further discussion on these matters is presented in
Chapter 5. After Linnaeus® Species plantarum four major works are considered
here,

The first one, Jaubert & Spach’s [lustrationes plantarum ovientalium (the
Aegilops overview appeared in the fourth volume on pages 10-23, published during
1850-51; see Stafleu & Cowan, 1979), appeared nearly 100 years later. Since then
each major revision appeared in a period of 30-50 years after its predecessor (with
Zhukovsky (1928) and Eig (1929a) considered ‘simultaneous’).

Linnaeus’ presentation of his five species did not include any hierarchy (Fig. 2 at
1753"), but with Jaubert & Spach the number not only more than doubled to i1,
but the genus was also subdivided into six subgenera (Fig. 2 at “1851’). Some of
these subgeneric names still serve as basionyms for sections of the genus (see also
at 8.1). It must be noted that Jaubert & Spach did not include all species known at
the time, as Ae. ovata, caudata and triuncialis from the Species plantarum, and,
e.g., de. biuncialis from de Visiani’s Flora dalmatica (1842), were absent. Earlier,
the fifth species in the Species plantarum, Ae. incurva L., was reclassified as Lep-
turs incurvatus (L.) Trin. by von Trinius (1820: 123). [It is presently under Para-
pholis; see Table 6 and Chapter 12.]

Thirty years later, in 1884, Boissier’s fifth volume (second part) of his monu-
mental Flora orientalis appeared. Aegilops is treated in a typical floristic way, with
a key and listing of species only, and without subgenera or sections. The number of
species remained 11 (but included the three Linnaean species, absent from Jaubert
& Spach), but 10 infraspecific taxa were added under, in total, six species, thus dis-
tinguishing 16 taxa at infraspecific level (Fig. 2 at *1884”). After being described as
early as 1844 by Boissier himself (1844b: 73) — and thus before Jaubert & Spach’s
two species (from 1847 and 1851a) included in their section Amblyopyrum —
Aegilops mutica was also included in the Flora orientalis. This flora has been a
milestone in the botany of the Near East, being the only ‘modern’ flora to cover the
whote of it, and it is only recently being replaced by countrywide floras, such as the
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Flora of Turkey (Davis, 1965 et seq.), and the Flora Iranica (Rechinger, 1963 et
seq.), ete.

Fifty years after Boissier, two complete monographs appeared, by Zhukovsky
{1928) and Eig (1929a), respectively. Both reflect the tendency that prevailed in
the early 20th century to split off any distinguishable morphological variant of a
taxon (usually the species) and give it recognition. In retrospect these categories
scem based on either a local environmental effect, or are caused by a single gene or
small group of closely linked genes only (Hawkes, 1978: 125). In addition to this
tendency, both authors were exponents of the Eastern Furopean / Russian school
that was characterized by a tendency to split and a strictly morphological and hier-
archical approach (see, e.g., the Triticum classification by Dorofeev & Korovina
(1979) into 27 species and 1031 varieties; more at 5.4.2). Thus Zhukovsky distin-
guished nine sections, 19 species and 50 infraspecific taxa, while Eig classified the
genus into two subgenera (Eu-Aegilops and Amblyopyrum), six sections, seven
subsections, 22 species and 79 infraspecific taxa (Fig. 2 at 1929%). Quite an in-
crease from the 11 species, recognised by Boissier only 44 years earlier,

Eig, who was born in Russia, met Vavilov in 1926 when the latter visited Pales-
tine. Vavilov encouraged him to prepare a monograph of Aegilops, and during
1928 Eig sent parts of his manuscript to Vavilov in Leningrad. However, during
the months that passed before he received the manuscript back, Zhukovsky’s
monograph appeared (Eig, 1929a: Vorwort [Preface], p. 7; and Nachtrag [ Appen-
dix], p. 213). Eig raises the suggestion between the lines that Leningrad withheld
the manuscript to enable a coltaborator of Vavilov (Zhukovsky was working under
Flaksberger in the wheat department of Vavilov’s Institute for Applied Botany and
Genetics) to be the first to publish a monograph (Eig, 1929a: note 2 of the Preface
on p. 7). Eig, who completed most of his monograph during a stay at the hotanical
institute in Berlin-Dahlem (l.c., 1929a: 8), later sent his manuscript to Fedde in
Berlin, who published it as Beiheft no. 55 of his Repertorium.

The rivalry between Zhukovsky and Eig is apparent in the latter’s work, who
criticised the former’s monograph robustly (Eig, 1929¢). Some examples may il-
lustrate this: (1) In his Appendix, Eig comments on the two newly described
species (de. columnaris and umbellulata) of Zhukovsky, mainly through immedi-
ate distinction of a typical and a new, atypical variety (var. glabriuscula and var.
pilosa, respectively). (2) Zhukovsky distinguished four subspecies and four vari-
eties in Ae. ovata; Eig two subspecies and seven varieties. None of the Zhukovsky
names are found with Eig. (3) None of Zhukovsky's section names are found either
with Eig, although the content of the sections is sometimes strikingly similar (e.g.,
the section Sitopsis, where Eig only added his earlier described Ae, sharonensis).
(4) Zhukovsky located de. mutica in a separate section Amblyopyrum, changing the
rank of Jaubert & Spach’s subgenus of the same name. Eig maintained the sub-
genus Amblyopyrum from Jaubert & Spach, but added a new sectional name,
Anathera, as well. That new sectional name definitely included the type of an earli-
er name, Amblyopyrum, at the same rank that ought to have been adopted, and is
thus superfluous. In his Appendix Eig indicated that he had seen Zhukovsky’s
work, changed his text here and there, added some photographs and adjusted some
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Fig. 2. Taxa recognized in Aegilops by Linnaeus (1733), Jaubert & Spach (1851}, Boissier
{1884), Eig {1929}, in a compilation of all taxa described (*1994°), and in the cwrrent work
(1994).

maps (l.c., 1929a: 213). On the whole, however, he seemed unable (*...gedindert,
was sich ohne Schwierigkeit indern lieB...’ [changed, what could be changed with-
out difficulties], l.c., 213) to draw or incorporate more far-reaching conclusions, re-
sulting from Zhukovsky’s publication. Or was he unwilling? The absence of any
sectional nomenclature, in this respect, is suspicious (see also at 8.1).

At any rate, being published in German (in a translation from the original He-
brew text, cf., the cover of Beiheft 55) and definitely more thorough, Eig’s mone-
graph gained the upper hand over Zhukovsky’s more inaccessible Cyrillic-Russian
work, despite its lengthy summary in English. Eig’s nomenclature is still widely
used, e.g., by gene banks such as the one at Kyoto University, Japan (Kihara’s in-
stitute). For matters of nomenclature, however, many of Eig’s names are superflu-
ous renamings and need to be abandoned, e.g., his section names and the well-
known case of Ae, peregrina (Hack. in J.Fraser) Maire & Weiller having priority
over Ae. variabilis Eig.

Fifty years after Zhukovsky and Eig, Hammer’s (1980a, 1980b} revision repre-
sents the last complete taxonomic overview of Aegilops. The tendency to split
found its culmination here in three subgenera (Adegilops, Sitopsis and
Amblyopyrum), four sections, 22 species and no less than 105 infraspecific taxa
(Fig. 2 at *1980"). degilops mutica is the single species of the subgenus Amblyopy-
rum but gight infraspecific taxa (varieties and formae) are recognized as well. The
large number of infraspecific taxa resulted from the incorporation of many eco-
types, for example the ones distinguished by Gandilyan (1975} in Ae. mutica, and
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by Popova (1923) in Ae. crassa, cylindrica, tauschii, and triuncialis, although
Hammer, like me, failed to see any of their type collections (Hammer, pers.
comm.). Hammer’s revision is thus for a major part a summary of the infraspecific
taxa distinguished in the past, but, contrary to the current work, they are all main-
tained. The distinctive position of Ae. mutica and the Sitopsis species is expressed
in their accommodation under separate subgenera. He also lectotypified the genus
again with Ae. triuncialis, a choice followed here (see note 5 at Chapter 7).

It must be noted that although both Eig and Hammer distinguish 22 species in
Aegilops, these are not the same ones as the 22 species of this revision. Eig (1929a)
obviously did not include Ae. searsii, which was not described until 1977 (Feldman
& Kislev, 1977), but separated the two varietics of de. speltoides at species level,
as de. ligustica (Savign.) Coss. (Eig erroneously writes only ‘Coss.”) and de. spel-
toides Tausch. Hammer treats Ae. sharonensis as a subspecies of Ae. longissima,
and maintains de. furcomanica next to Ae. juvenalis (L.c., 1980b: 235), although in
the last case the former species is absent from his overview (l.c., Table 2 on p.
227). The case for unification of the two ‘spelroides species’, as well as for the sep-
aration of the ‘longissima subspecies’ is made in Chapter 10 at 10.16a and in Chap-
ter 5.1, respectively, while Ae. furcomanica is a heterotypic synonym of Ae. juve-
nalis (see at 10.9).

In all the treatments considered here, as in most of the floras inspected in Chap-
ter 5.2.1 for the relation between Aegilops and Triticum, Amblyopyrum was treated
as a part of degilops at either subgeneric or sectional level. Major exceptions are
Chennaveeraiah’s {1960} karyomorphological study, and the Flora of Turkey
(Davis, 1985). See also at 3.3.

In addition to the five major treatments of Aegilops, Fig. 2 shows two bar dia-
grams at the year 1994. The diagram at *1994° compiles the total of taxa, described
at generic and infrageneric level in Aegilops and Amblyopyrum, while 1994 pre-
sents the results of this revision: one genus Aegilops with five sections, 22 species
and five non-typical varieties with, in addition, a monospecific genus Amblyopy-
rum with one species and one non-typical variety.

3.3 History of Amblyopyrum (Jaub. & Spach) Eig

The genus Amblyopyrum was created by Eig in May, 1929, shortly after he pub-
lished his monograph of Aegilops, which appeared on 15 February of that year. He
came to this separation from Aegilops after studying Agropyror material in various
herbaria, of which he found the spikes more similar, or at least as similar as
Aegilops mutica (Eig, 1929b: 200, 203}.

When Ae. mutica was created, Boissier (1844h: 73-74) considered it as interme-
diate between Aegilops and Agropyron. Until its relocation under a separate genus
in 1929 the position of Ae. mutica remained under degilops. Although Boissier’s
description only refers to the hispid forms (l.c., 74; °...glumis...velutino-lanatis
[velvety-woolly]..."), the type specimen connected with the name, Aucher—Eloy
2977 represents a mixed gathering of hispid and glabrous forms. Jaubert & Spach
(1847, 1851a) subsequently described the hispid and glabrous forms as two sepa-
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Table 6. Status of specimens on sheets 1218,1-15 under 4egilops in the Linnaean herbarium (LINN}

Number

Name in LINN*

Identification

Notes

1218.1

1218.2

12183

12184

1218.5

1218.6

1218.7

1218.8

12189

1218.10

121811

Aegilops 1 ovata. //

Hispania. 701.c Loefl.

[ef: Span. list 1753.
700 o det. Loefl.)

Acgilops ovata

[sine inscript]

M.

Aegilops/2 caudata,

caudata 2 [m.Lf]
[L:] o {7 refers to
section of stem. §.5.]
[script. ignot:] 128.

Acgilops caudata,
[Sm:] ovata?

triuncialis 4. //His-
pania. 701 B Loefl.
lef. Span. list 1753,
n701.B. det. Loefl]

squarrosa 3.

Aegileps 3 incurva.

incurvatad4 HU.

Ae. geniculata Roth

Ae. biuncialis Vis.

Ae. peregrina (Hack. in J.
Fraser) Maire & Weiller

var. peregrina

Ae. geniculata Roth

Ae. veatricosa Tausch

Ae. ventricosa Tausch

Ae. geniculata Roth

Ae. triuncialis L.

Ae. triuncialis L.

Parapholis incurva (L.}

C.E.Hubb.

Parapholis incurva {L.)

C.E Hubb.

Seenote 2 at 10.12, Ae. neglecta, for
its possible role in the typification of
Ae.ovata L.

left- and right-hand specimens are
both Ae. geniculata.

left- and right-hand plants are the
same species; left-hand specimen in-
directly proposed by Bowden (1959:
667, 668) as type of de. caudata L.;
both as type by Greuter {in Greuter
& Rechinger 1967: 173). See note 1
at 10.3.

(mis-)identified by Bowden (1959:
668) as Ae. squarrosa auct. non L.
(= Ae. tauschii Coss.).

Designated type of Ae. triuncialis L.
by Bowden (1959: 675).

Designated type of Ae. squarrosa L.
by Bowden (1966: 133), thereby re-
ducing the name to a heterotypic
synonym under de. trivncialis.

Hubbard (£946: 14) does not indi-
cate which of the four sheets
1218.10-13 is serving as the holo-
type for P. incurva.

See Hubbard (1946: 14); incurvata
1s an orthographic variant of incurva.
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Table 6 {continued)

Number Name in LINN#* Identification Notes *
1218.12  jncurvata [m.Lf)] Parapholis incurva (L.} See Hubbard (1946: 14).
C.E.Hubb.
1218.13  incurva [m.Lf] Parapholis incurva (L.} See Hubbard (1946: 14).
C.E Hubb,
1218.14  Aegilops compressa Hemarthria R.Br. sp. Identified by J.F. Veldkamp (L). See
[m.Lf] Nyt genus Chapter 12.
1218.15  Aegilops exaltata Ophiuros exaltatus (L.) Basionym and type of O. exaltatus.
[m.Lf.] Koenig 10 Kuntze See Chapter 12.

* : Layout of the text in this column follows Savage (1945: 182). L. = Linnaeus; Lf. = Linnaeus filius;
5.8, = Sibthorp & Smith; Sm. = Smith; HU = Hortus Upsaliensis. The indication that Hasselquist in-
spected the sheet {only at 1218.2) is not presented. [A photograph of sheets 1218.1-15is in F.]

rate species, Ae. tripsacoides and Ae. loliacea, respectively, but located both in
1851 under a separate subgenus Amblyopyrum (l.c., 1851a: 23). The type specimen
cited by Jaubert & Spach in connection with the name Ae. lofiacea was again
Aucher-Eloy 2977, but only the glabrous specimens now serve as the type. [More
notes on the typification in Chapter 11.] It is remarkable that the glumes of both
species are nevertheless described by Jaubert & Spach as: “...dense hispidulz...’
(de. tripsacoides), and “...conspicue hispide..." (de. loliacea), respectively. Both
these species were later mentioned as synonyms of de. mutica by Boissier {1884
678), which, correctly seen by him, is the oldest name for the taxon at species level
when both forms are united. Earlier than Boissier’s Flora orientalis, von Steudel
(1854: 355-356) described all three species separately, while TchichatschefT (1860)
and Cosson (1864) cite Boissier's 4e. mutica, with both the Jaubert & Spach
species as synonyms.

Zhukovsky (1928) accommodated a separate section for de. mutica and classi-
fied both Jaubert & Spach’s species as subspecies, thereby interpreting the loliacea
form as the glabrous ones (“...Spiculis et rachidis articulis glabris..’, l.c., 1928:
546) and the tripsacoides form as hairy (“...Spiculis hamatis...’, L.c., 1928: 546), al-
though ‘hispidis’ would be a more appropriate term to describe the hairiness than
‘hamatis’.

Before separating it, Eig (1929a: 57) located Ae. mutica as far apart from the rest
of Aegilops as possible by reinstating Jaubert & Spach’s original subgenus Ambly-
opyrum for it, and uniting all other species in the subgenus Eu-Aegilops. Later that
year he enumerated the differences between Ade. mutica and all other Aegilops
species, as follows (characters listed for Ae. mutica only). (1} total absence of
awns; (2) glumes widest at apex; (3) glume venatton divergent; (4) glume apex
truncate but irregularly gnawed; (5) plants *...either completely glabrous or beset
with long, spreading, stiff hairs appearing like bristles...’ [This is imprecise: only
glumes and upper parts of lemmas are hispid; rachis segments, as well as stems and
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leaves are glabrous], and (6) apex of lower paleas rounded. In addition, Eig men-
tions the very long spikes, up to 24 cm, the relatively short glumes in comparison
with the ‘flowers’ (Eig probably means spikelets), and the scanty, short and spread-
ing leaves (Lc., 1929b; 202). These last three characters can also be found in
species like Ae. longissima, and this may have been the reason that Eig considered
this particular species as the nearest relative of Ae. mutica. However, karyotype
analysis showed Ae. speltoides rather than longissima to be the closest relative in
Aegilops (Chennaveeraiah, 1960: 158). The features of awnlessness, hairiness and
lower palea arc reminiscent of (some) Agropyron species, and Eig reiterated
Boissier’s earlier remark that Amblyopyrum can be seen as intermediate between
Aegilops and the latter genus. However, neither numerical nor phylogenetical
analyses of the tribe Triticeae locate Agropyron close to the wheat group (see
Chapter 5.3).

Lastly, Hammer’s (1980b) revision follows Eig’s separate subgeneric status for
Amblyopvrum (see at 3.2).

After the creation of the separate genus Amblvopyrum its recognition has not
been universal. As to general overviews of the grasses, de. mutica has been main-
tained under Aegilops by, e.g., the karyomorphologic study of Advulov (1931:
306), and the taxonomic-cvolutionary overview by Clayton & Renvoize (1986:
158), while taxonomic summaries by, e.g., Pilger (1954: 314), Watson et al. (1985:
452), Tzvelev (1989: 161), Watson (in Chapman, 1990: 258), and Watson & Dall-
witz (1992: 85) all recognize the genus Ambiyopyrum. [Watson & Dallwitz (1992:
65 and 85), however, are confusing since they present Aegilops on p. 65 as ‘exclud-
ing Amblyopyrum’, but on p. 85 Amblyopyrum as ‘= degilops’, and with the author
as ‘Eig’ (sic); it must be “(Jaubert & Spach) Eig’).]

As to the floras covering its distribution, Turkey and Armenia (either as an inde-
pendent part of the CIS or as part of the old USSR), a separate genus Amblyopyrum
is present in, ¢.g., the Flora of Turkey (Davis, 1985: 232), and the Zlaki 5S5R
[Grasses of the Soviet Union] from Tzvelev (1976: 154 /1984: 219), but the genus
is absent in Tzvelev’s earlier contribution to the Flora partis europaeae URSS
from 1974, although this flora covers the Cauncasus region also. It is also absent in
the earlier flora of the entire USSR for which Nevski treated the grasses in the sec-
ond volume (Nevski, 1934 / 1963). On the other hand Nevski’s contemporary Ro-
shevitz listed Amblyopyrum as a genus in a book on fodder and cereal grasses (Ro-
shevitz, 1937: 344 / 1980: 340). Ambfyopyrum is also absent in Grossheim’s Flora
Kavkaza (1939} as well as in his Opredelite! rastenich Kavkaza [Key to Cancasus
planis] from 1949. The genus is present, however, in Bor’s treatments of the grass-
es for both the Flora of Irag (1968: 224) and the Flora Iranica (1970: 203), al-
though in both cases he had 1o write that dmblyopyrum was not (vet) found in these
countries (they still are not; see Chapter 6.2).

In studies on the genetics of the wheat group (Senjaninova-Korczagina (1930,
1932), Kihara (1940, 1954), MacKey (1968: 45), Kihara & Tanaka (1970}), as well
as on leaf anatomy (Gendels, 1980: 864) a separate section for Ae. mutica was ac-
commodated within Aegilops, while Chennaveeraiah (1960: 162) for karyomor-
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phological reasons, Baum (1977, 1978a, 1978b) on numerical grounds, and Love
{1982, 1984} according genome types, all recognized a separate generic status for
Amblyopyrum,

The merits of an independent generic status for Amblvopyrum are discussed in
Chapter 5.3.
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4 Relationships of Aegilops and Amblyopyrum in the
subtribe Triticinae

4,1 Morphelogy, habit and growth

Aegilops and Amblyopyrum are annual grasses, usually growing in tufts. Variation
in harshness of the environment may cause great variation in characteristics such as
plant height and number of tillers. However, controlled circumstances, e.g., experi-
mental fields and greenhouses, enable luxurious growth that will not occur in nat-
ural circumstances.

For example, the culms of degilops bicornis attain a height in nature of only (10-)
20-40 cm, but in cultivation in the greenhouse at ICARDA they reached up to 80
cm! [This is my objection to the treatment of de. variabilis (= Ae. peregrina) by
Eig, who based his treatment of the species on two years of field evaluation to
study the heredity of its characters (Eig, 1929a: 121-127, and footnote 1 on p. 123).
This has produced forms (l.c., Tab. 10-11), described under several varieties, that [
could reproduce in ICARDA’s greenhouse, but that 1 never encountered in the
wild. The plasticity shown and classified therefore seems artificially created.]

Aegilops and Amblyopyrum are taxa with a preference for somewhat disturbed
habitats, and some Aegilops species are known as colonizers, able to rapidly invade
new territories (see 6.1.4 and 6.2). Most frequently they can be found along road-
sides, edges of cultivation, and frequently as weeds among crops. Colonizing
species as de. biuncialis, Ae. geniculata, and Ae. triuncialis, in particular, have the
capacity to develop large stands — up to many hectares — while the same phenome-
non was observed to a lesser extent with the weedy Ae. cylindrica and tauschii. In
contrast, Sitopsis and Vertebrata species have fewer tillers, and are not found in
dense stands or extensive populations (Ae. sharonensis may be an exception, cf.,
Kimber & Feldman (1987), as is Ae. speltoides (personal observation)).

The fragile rachis in Aegilops has been used in identification keys to separate the
genus from Triticum (e.g., Davis, 1985: 163}, but on the generic level this does not
hold. Not only is the rachis in the wild taxa of Triticum brittle, providing a useful
difference with almost all cultivated groups {(diploid monococcum and tetraploid
dicoccon to a lesser extent as their rachis is brittle upon pressure), but in Aegilops
the rachis is, in fact, tough in all species with spikes that are falling entire and
where the breakpoint is located at the base of the rachilla of the lowest fertile
spikelet (sections Aegilops, Comopyrum and Cylindropyrum; but see below).

After shattering, the rudimentary spikelets at the base of the spike remain at-
tached to the culm as the abcission layer is located above them. In case these are
absent the lowermost spikelet remains attached (e.g., de. crassa, Ae. tauschii, Ae.
ventricosa).

Three ways of disarticulation of the spike exist in Aegilops: (1) at the base of the
rachilla: ‘wedge-type’ {(e.g., in Ae. spelivides var. ligustica: Fig. 65-4a and b); (2)
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at the top of the rachilla: ‘barrel-type’ (e.g., in Ae. crassa: Fig. 33), and (3) at the
base of the lowest fertile spikelet: ‘whole-spike type’ (the whole spike, including
the rachis segment that supports the lowest fertile spikelet, then falls as one unit:
e.g., in Ae. longissima: Fig. 51-2). These disarticulation types almost completely
coincide with the sections of Aegilops as defined here (see Chapter 8.3). Of the 22
species 13 are disarticulating whole-spike (three complete sections, listed above,
plus Ae. longissima, Ae. searsti, and Ae. spelfoides var. speltoides of sect. Sitopsis),
five barrel-type (only section Fertebrata), and only three wedge-type (past of sect.
Sitopsis). It appears that only D-genome species disarticulate barrel-type, but the §-
genome species both wedge- and whole-spike. It may be through its D-genome that
in Ae. cylindrica (genome DC) the spike quickly disintegrates barrel-type after ini-
tially falling entire. A special case is Ae. speltoides. The typical variety of this
species shows whole-spike disarticulation, the var. figustica wedge-type, but this
floral-biological and otherwise morphological dimorphism is controlled by a close-
ly linked block of genes representing extremes of a continuum (Zohary & Imber,
1963). In the other four species with a non-typical variety this dimorphism is not
found. Chapter 8 gives data on each species.

In Amblyopyrum the spike rachis is somewhat tough, but upon maturity breaks
wedge-type into parts, consisting of a limited number of spikelets. Eventually each
spikelet is separated wedge-type. This wedge-type disarticulation is similar to its
nearest evolutionary relative, Ae. speltoides (see the phylogeny at Chapter 4.3).

It appears that alf three disarticulation types were present in the initial degilops —
Amblyopyrum stock. Of the diploid species, seen as the most primitive representa-
tives (see at 4.3), Aegilops speltoides var. ligustica, Amblyopyrum muticum, and,
after reaching the western part of the Fertile Crescent, the locally evolved Ae. bi-
cornis and sharonensis are disarticulating wedge-type. Whole-spike type are, ¢.g.,
Ae. caudata, comosa, uniaristata and umbellulata, while Ae. tauschii is of the bar-
rel-type. For rapid colonization the whole-spike type disarticulation is apparently
the most successful dispersal method as all widespread, tetraploid members of the
genus show this feature. The successful spread of the diploid Ae. tauschii, which
disarticulates barrel-type, is the only exception here.

Many more data of morphology are presented with the generic and specific de-
scriptions. Other useful generic descriptions, including data on cytology and DNA
content, are presented by Watson & Dallwitz in The grass genera of the world
(1992).

4.2 Intergeneric and interspecific hybridization Figs. 1, 3-7,38; Table 7

4.2.1 Discussion

Intergeneric hybridization between Aegilops and Triticum can be both natural — a
phenomenon underlining the close genetic links of the two genera — and artificial
by crossing. All natural hybrids, both between Aegilops species and Adegilops x
Triticum species, are highly sterile, although seeds may occasionally be found (see
below). Artificially created hybrids, on the other hand, usually involve chromo-
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some doubling to create stability in the offspring, and therefore produce seeds. Of
the many hybrids (in fact amphidiploids) produced in this manner by, e.g.,
Gandilyan {AAI), only one — after recombination - is validly described so far (x
Aegilotriticum erebunii) and admitted to the hybrid genus x Aegilo#riticum, which
accommodates the Aegilops x Triticum hybrids. Gandilyan’s other amphidiploids,
mainly among Triticum species, have names published for them although not
enough stability in the seed setting of the offspring has been achieved thus far, a
reason not to describe them as yet (Gandilyan, pers. comm.). According to the
ICBN rules these names are to be regarded as nomina nuda (see, e.g., Gandilyan et
al., 1986). None of the natural or artificial interspecific Aegilops hybrids has been
validly described so far.

The oldest Aegilops x Triticum hybrids are among the exsiccatac of x
Aegilotriticum triticoides (the ‘geniculata x bread wheat’ hybrid) sent by Esprit
Requien to various botanists (see note 3 at 4.2.2.7), as early as 1825-27 (material in
GG). Eventually Bertoloni published the species in 1834 as Aegilops triticoides,
vsing notes and specimens from Requien.

Of two other widespread Aegilops species, de. neglecta and triuncialis, natural
hybrids with wheat were described somewhat later: in 1856 from southern France
by Grenier & Godron as Triticum vulgari-triaristatum, and in 1860 from Spain by
Lange as Aegilops vulgari-triuncialis, respectively. Both were found in similar
habitats as the geniculata hybrid: between roads and adjacent wheat fields, or next
to fields where wheat had been cultivated the previous year. The ‘cylindrica x
wheat’ hybrid was not described until 1917 (from Hungary, and by von Degen as
Aegilops sancti-andreae), while the ‘ventricosa x wheat’ hybrid was described in
1919 (from Algeria, and by Trabut as x Triticum rodetii). The late description of
the cylindrica hybrid is surprising as it is widely distributed, with an ecological
preference for weedy and segetal growth (see at 10.7). During my collecting it has
been, by far, the most frequently encountered natural hybrid.

In the mid-19th century the ‘geniculata x (bread) wheat’ hybrid became the
focus of attention through what can be considered nowadays as a wide-crossing
wheat breeding program. Esprit Fabre, a farmer in Agde, in the Hérault in southern
France, found a specimen of x Aegilotriticum triticoides growing out of a spike of
Aegilops geniculata with tillers of Aegilops geniculata growing out of that same
spike. After some unsuccessful years he found in 1838 spikes of the hybrid con-
taining a few seeds. Their subsequent cultivation yielded plants that looked much
more like wheat than the earlier #riticoides and, more important, were setting seed.
After a few years of cultivation he obtained seed-producing, fertile plants that in-
creasingly looked like wheat and that he called ‘Aegilops-blé’ [Aegilops-wheat).
Many specimens found their way to botanic gardens, among others the one in
Lyon-Villeurbanne, where Jordan subsequently described these plants as degilops
spelraeformis in 1855 (Jordan, 1855: 313). Jordan, who was known for his ex-
tremely narrow species concept (later called ‘jordanons’, cf., Staflen & Cowan
(1979: 460)), thought (foolishly) that, as the plants were setting seed, this repre-
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sented a new species probably originating in the Orient (as more Oriental species
were found in southern France), and accidently turning up in the garden of Fabre,
Fabre, however, thought to have proven that ‘4egilops could spontancously tum
into wheat’ (Focke, 1881: 412), an opinion that fitted well with the so-called trans-
formation theory, still adhered to by some scientists. [It must be noted that this dis-
cussion took place before Darwin’s (1859) On the origin of species, which changed
ideas about evolution of taxa dramatically.] Similarly to Fabre, von Regel (1857),
although experimentally crealing the de. geniculata x T. aestiviom hybrid, calling it
a ‘Bastard’ and observing its lack of pollen {1.c., 167), stated that this hybrid com-
pletely took over the characters of the male parent, and that (nevertheless) °.. From
the seed of Aegilops ovata therefore due to the fertilization by the wheat a real
Triticum has arisen...’ (lL.c., 164, transl.). Earlier, von Regel (1856; 243) called:
*...the bastard (Aegilops triticoides) really no Aegilops, but a Triticum, because its
glumes and lemmas are not convex as with Aegilops but keeled...”.

Before von Regel’s two publications, Godron, after obtaining Fis from the
‘geniculata x bread wheat’ cross, which looked strikingly similar to the ‘wild’
Aegilops triticoides, had called the latter ‘...nothing else than a hybrid, resulting
from the accidental fertilization of the Adegilops ovata by the Triticum vulgare..
(Godron, 1854: 219). He reached three important conclusions from several years of
crossing experiments: (1) hybridization can spontaneously occur in the Gramineae
and Aegilops triticoides is the first known example of this; (2) the genera Aegilops
and Triticum should be united {sic?) and the generic characters of the caryopsis in
the Gramineae are more important than the floral ones, and (3) the observations of
Fabre do in no way prove that the cultivated wheat originated from Aegilops ovata,
nor that a species can transform itself into another species. The second conclusion
was effectuated soon afterwards in the publication of the third volume of the Flore
de France (Grenier & Godron, 1856: 601), where Aegilops became a section of
Triticum (see also Chapter 5.2.1). [Most of this and preceding paragraph is adapted
from the summaries of Focke (1881: 411-412) and Ascherson & (Graebner (1902;
714), and from Godron (1854: 219).]

The spike of x Aegilotriticum speltaeforme (Fig. 6: right spikes) is more elongat-
ed and similar to the wheat spike as a result of the backcross with the (male) wheat
parent than the spike of x Aegilotriticum triticoides (Fig. 6: left spikes). Rouy (1913:
330} describes this as ‘reminiscent of 7, speife but with long awns’. Focke (1881;
412-413) captures precisely the crossing background of both species and presents
them as concise formulas: ‘de. ovaia L. @ x T. vulgare Vill. I for Ae. triticoides,
and ‘(de. ovata L. Q x T. vulgare Vill. &) Q@ x T. vulgare Vill. & for Ae. speltae-
formis, indicating which species is which parent. [4egifops ovaia L. used in this no-
tation in the sense of de. geniculata Roth, see note 2 at 10.12,; 7. vudgare Vill. is a
later synonym of T, aestiviom L. (in the sense of bread wheat, ssp. aestivum, only)]

The sterility of the hybrids is mainly caused by the lack of (viable) parental
pollen, and only willful pollination with the Triticum parent may restore fertility,
leading — in the case of Ae. geniculata — first to the seed-producing ‘Aegilops’
speltaeformis while further backcrossing yields generations that increasingly look
like wheats. This effect was observed in progenies, both starting with Ae. genicula-
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ta and ventricosa as mother plants in the parental generation, by Groenland (1862).
My own observation in Turkey in 1989 of ‘de. cylindrica x T. aestivum ssp. aes-
tivum’ hybrids showed the initial F; hybrid to have the dark-brown colour of the
(ripe) cylindrica parent, but the spontaneous backcross to have the yellowish straw
colour of the ripe wheat and an even more elongated spike.

In view of the history of the Aegilops x Triticum hybrids it is hardly surprising
that the known distribution of several of them shows a predominance for sites in
southen France (Fig. 3). Even though originally described from Spain, by far the
greatest number of sites for de. triuncialis x T. aestivum ssp. aestivum originate
from the Département of Aveyron in southern France and are the result of the col-
lection work of only one man, Abbé Coste, although the hybrid is surprisingly ab-
sent from his Flore descriptive et illustreé de la France (Coste, 1906; see also
specimens examined). Compilation of data, however, has also yielded sites in other
parts of the distribution areas of the Aegilops parents involved, such as Greece,
Italy, Lebanon, Spain, Syria, and Turkey. Not presented in Fig. 3 are sites for the
frequently encountered ‘de. cylindrica x bread wheat” hybrid, which are more in
the northern and northeastern parts of the degilops distribution (see at 4.2.2.5).

Aegilops x Aegilops hybrids of many species are present in herbaria, as well as
found by me during collection missions. [See the examined specimens at the end of
this Chapter for data.] Fig. 3 only shows the location on Cyprus of the Ae. genicu-
lata x Ae. peregrina hybrid as this one is mentioned in Meikle’s Flora of Cyprus
(Meikle, 1985: 1822).

Primary Aegilops x Triticum hybrids (Figs. 5-6) are usually strongly developed
plants, easily attaining 50-90 cm in height (Percival, 1921; over 1 meter tall is re-
ported by Ascherson & Graebner, 1902: 713, for x degilotriticum triticoides, but 1
consider this as exaggerated), and thus with the wheat parent clearly expressed.
Also from the wheat parent comes the tough rachis, as well as the keeled glumes,
expressed in all hybrids of Aegilops species with wheats, be it durum or bread
wheat. Because of the tough rachis the spike disarticulation is of the whole-spike
type. The glumes have usually one or two awns, one of them at the keel, and some-
times an additional tooth between them. The glumes of x Aegilotriticum iriticoides
have the length of the awns reflecting those of the wheat parent: short when the
parent was a beardless wheat, long with a bearded wheat (Percival, 1921: 382). Ex-
pression of the Aegilops characters will be according to the species involved, e.g., a
short spike with Ae. geniculara, long apical glume awns with Ae. wriuncialis, or
disctincly hairy glumes when Ae. reglecta is involved.

Derived, secondary hybrids such as x degilotriticum speftaeforme will resemble
the wheat parent more.

Aegilops x Aegilops hybrids (Figs. 4, 7) are usually the size of the parental
species and display a mixture of their characters (Figs. 4-5). Characteristic, howev-
er, is the stong development of glume and lemma awns, which [ observed in all
species combinations encountered.
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It must be noted that when degilops and Triticum are united in one genus,
Triticum emend., as proposed by e.g., Bowden (1959), and Mormris & Sears
(1967), and as applied by the cytogenetic schools of Kimber in Columbia, Mis-
souri, U.8.A., and Dvofak in Davis, California, U.S.A.,, a hybrid genus x
Aegilotriticum cannot exist. Then the taxa of this nothogenus become interspe-
cific hybrids.

A preliminary list of natural hybrids among Aegilops species and of degilops
x Triticum species is presented in Table 7, compiling hybrids found by me and
literature references on the same subject. This list is surely incomplete. As fol-
lows from the phylogenetical considerations (see Chapter 4.3) the great majori-
ty of Aegilops species involved are tetraploids, although some diploids may oc-
casionally produce highly sterile hybrids as well. Two out of the three groups
of the 57 combinations listed in Table 7 have their parental species identified.
In addition, all 57 are natural hybrids. This number is, however, meagre com-
pared with the no less than 356 crosses listed by Knoblauch (1968). This long
list is ordered (presumably) by using an Aegilops species as the female parent
and then listing all known crosses with it. His list is also marred by the lack of
information on whether the crosses involved are artificial or natural (most of
them are probably artificial).

The nothogenus x Aegilotriticum is defined here to include natural hybrids of
Aegilops and Triticum as well as amphidiploids, created with only wild taxa in the
parental generation. This is a debatable concept that may be readjusted when the
cultivated taxa of 7Triticum are revised (sec at 5.4.2 under ‘3).

4.2.2 Summary of taxa

x Acgilotriticum P.Fourn.

¥ Aegilotriticom P.Fourn,, Quatre fl. France 89 (1935); Ciferri & Giacomini, Nomencl. fl. ital. 1; 51
(1950, author err. as ‘Cemiak’, referring to Tschermak); Baum, Can. J. Bot. 55: 1716 (1977); Farr ot
al., Index Nominum Genericorum (Plantarum) 1: 33 (1979); Clayton & Renvoize, Genera
Graminum, Kew Bull, Add. Ser. 13: 374 (1986). See note 1.

Lectotype species (nov.): x Aegilotriticum requienii (Ces., Pass. & Gibelli) P.Fourn. (= x Aegilotriticum
triticoides (Req. ex Bertol.) van Slageren). See note 2,

Homotypic synonyms:

x Adegilotricum R.Wagner ex Tscherm.-Seys. in von Tschermak-Seysenegg & Bleier, Ber. Deut. Bot.
Gesell, 44: 113 (1926); Eig, Feddes Repert., Beih, 55: 226 (19294, as ‘degilotricum Tschermak’); Maire
& Weiller, Fl. Afrique nord 3: 370 (1955); Baum, Can. J. Bot. 55: 1716 (1977); Pignatti, FL. italia 3: 542
(1982, ‘Aegilotriticum Wagner), Clayton & Renvoize, Genera Graminum, Kew Bull. Add. Ser. 13: 374
(1986, author as “Tschermak’); Watson & Dallwitz, The grass genera of the world 66 (1992, ‘x
Aegiloriticum Wagner ex Tschermak’), nom, inval. (Arts, H.6.2, incorrect formation of generic name,
and 32.1¢b)). Seenotes 1 and 3.

x Aegilotrichum (E.G.Camus ex?) A .Camus, Bull. Mus. Hist. Nat. Paris 33: 538 (1927); Baum, Can. J.
Bot. 55: 1716 {1977, as ‘x Aegilotrichum Wagner ex Tschermak et Bleier orth. mut. E.G. Camus ex
A. Camus’); Clayton & Renvoize, Genera Graminum, Kew Bull. Add. Ser. 13: 374 (1986, author as
‘A, Camus’), rom. inval. (Arts. H.6.2, incorrect formation of generic name, and 32.1¢3)). See note 1.

= Aegilops L. x Triticum L. The notation here and elsewhere in this Chapter is in
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Table 7. Compilation of observed and reported natural hybrids between Aegilops species and of

Aegilops x Triticum species

Combination Figure
Aegilops x Aegilops hybrids (female parent x male parent):

biuncialiy (4n) X peregrina var, peregring (4n)

biuncialis (4n) X triuncialis (4n)

columnaris (4n) X triuncialis (4n)

crassa {(4n/6n) X evlindrica (4n)

crassa (4n) X tauschii (2n)— 1

cylindrica (4n) X colunmnaris (4n)

cylindrica (4n) X triuncialis {4n) Fig. 4
geniculata (4n}) X peregring var. peregrina (4n)

geniculata (4n) X triuncialis (4n)

neglecta (4n/6n) X biuncialis (4n)

neglecta (41/6m) X cylindrica (4n)

neglecta (4n/6n} X triuncialis (4n)

triuncialis (4n) X biuncialis (4n)

triuncialis (4n} X columnaris (4n)

trinncialis (4n) X cylindrica (4n)

triuncialis (4n) X peregrina var. peregrina (4n)

Aegilops x Triticum hybrids (female parent x male parent):

Ae. biuncialis X T. rurgidum ssp. dicoccoides (4n)

Ae. biuncialis X T. aestivim ssp. aestiviim (6n)

Ae. columnaris (4n) X T. turgidum ssp. durum (4n)

Ae. columnaris (4n}) X T, sp. (4n/6n}

Ae. crassa (4n/6n) X T. aestivum ssp. aestivim (6n)

Ae. cylindrica (4n) X T. aestiviem ssp. aestivim (6n) Fig. 5
Ae. cylindrica (4n) X T. sp. (4n)

Ae. geniculata (4n) X T. aestivum ssp. aestivim (6n) Fig. 6
Ae. geniculatu (da} X T. turgidum ssp. durum (4n)

Ae. juvenalis (6n) X T. aestivum ssp. aestivim (6n)

Ae. neglecta (4n/6n) X T. aestiviem ssp. aestivim (6n)

Ae. neglecta (4n/6n) x T. turgidum ssp. durum (4n)

Ae. neglecta (4nfén) X T. aestivum ssp. spelta (6n)

Ae. speltoides var, ligustica (2n)  x T. aestivium ssp. aestiviem (6n) Fig. 1
Ae. speltoides (2n) X T. sp. (4n/611)

Ae. tauschii (2n) X T. aestivum ssp. aestivim (6n)

Ae. triuncialis (4n) X T. aestivuin s3p. aestivum (6n)

Ae. triuncialis {4n) X T. aestivum ssp. spelta (6n)

Ae. umbellulata (2n) X T. aestiviem 3sp. aestiviem (6n)

Ae. ventricosa (4n) X T. turgidum ssp. durum (4n)

Ae. ventricosa (4n) X T. aestivum ssp. gestivum (6n)

Aegilops x Aegilops hybrids of unclear parentage:

biunciulis (4n) X cylindrica {4n)

biuncialis {(4n) X geniculata (4n)

biuncialis (4n) X neglecta (4n/6n}

comosy var. subventricosa (2n) X condara (2m) -2
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Table 7 (continued)

Combination Figure

Aegilops x Aegilops hybrids of unclear parentage (continued):

columnaris (dn} -3
evlindrica (4ny—3
neglecta (4n) -3

triuncialis (4n)
triuncialis (4n)
triuncialis (4n)

c¥lindrica (4n) X columnaris (4n)
cylindrica (4n) X triunciulis {4n)
geniculata (4n) X biuncialis (4n) - 3
geniculata (4n) X neglecta (4n) -3
neglecta (4n) X biuncialis (4n) -3
neglecta (4n) X columnaris (4n) — 3
neglecta (4n} X columnaris (4n) -3
neglecta (4n/6n) X trivncialis (4n)
peregrina (dn) X biuncialis (4n) - 3
peregrina (4n) X kotschyi (4n) - 3
peregrina (4n) X geniculata (4n) -3
peregrina (4n) X trivncialis (4n) -3
sharonensis {2n) X longissima (2n)— 4
triuncialis (4n) X biuncialis (4n) Fig. 7

X

X

b3

— | : reported by Kihara et al. (1965: 52). See also at 10.6.

-2 i reported by Sakamoto & Kobayashi (1982: 52) as the hybrid of Ae. heldreichii and Ae. caudata.
— 3 : reported by Zohary (1966: 213) as occurring in both directions.

—4 : reported by Ankory & Zohary (1962); probably in both directions.

the customary form of ‘female parent x male parent’, unless the sex of each con-
tributing parent could not be ascertained.

Notes: 1. | agree with Clayton & Renvoize (1986: 374) and Stace (1987: 447)
that the correct name for the hybrid Aegilops x Triticum is x Aegilotriticum
P.Fourn., Quatre fl. France 89 (1935), since the earlier names x Aegilotricum
R.Wagner ex Tscherm.-Seys. and x degilofrichum A.Camus are incorrectly formed
(see Art. H.6.2) and therefore invalid according to Art. 32.1¢) of the Code. Baum
(1977: 1716) considers x Aegilotrichum an orthographic variant of the Tschermak
name and cites both this name and x Aegilotricum with “Wagner ex Tschermak et
Bleier® as the authors. However, in Camus’ (1927) publication x Aegifotrichum is
not presented separately from a number of species combinations, and there is no
reference to Tschermak’s publication and generic name, from which it could be de-
rived as an orthographic varnant. It is also unclear whether the author citation of x
Aegilotrichum should be ‘E.Camus ex A.Camus’ or simply ‘A.Camus’, or, for that
matter, “Wagner ex Tschermak’. The Camus paper lists new combinations in this
hybrid genus by ‘G.> Camus (who is her father Edmond Gustave Camus, see
Stafleu & Cowan, 1976: 432) as well ag by the author ‘A.” Camus (who is Aimée
Antoinette Camus, see Stafleu & Cowan, 1976: 430), and all of them for existing
hybrids, described elsewhere.

2. Three hybrid species are listed by Fournier (1935: 89), viz. x Ae. requienii,
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grenieri and loretii, but he presents the epithet requienii and its parental species
clearly in connection with his new name for the hybrid genus (x) Aegilotriticum.
Hence [ designate x Aegilotriticum requienii as the type species. The species names
are spelled by Fournier as ‘Requieni’, ‘Grenieri’ and ‘Loref”, respectively. Al-
though they are directly derived from persons (E. Requien, J.Ch.M. Grenier, and
H.Loret) and therefore may be written with a capital following Recommendation
73F of the Code, their spelling is changed in view of the rules and recommenda-
tions of Art. 73 to requienii, grenieri, and loretii, respectively.

3. In Brummitt & Powell (1992) standard abbreviations of authors are proposed
that sometimes deviate from earlier proposals such as in Taxonomic Literature (ed.
2). Thus the commonly known abbreviation for Erich von Tschermak-Seysenegg,
“Tschermak’, became Tscherm.-Seys. The Wagner involved was R, Wagner, one
of the many with this family name, listed by Brummitt & Powell.

Enumeration of species:

4.2.2.1 x Aegilotriticum erebunii {Gandilyan) van Slageren, comb. nov.

Basionym: Triticum erebunii Gandilyan, Bull. WIR 142: 77 {1984, “erebuni’); Gandilyan, Nazarova &
Schakarjan, Cytol. & Genet. 19(2): 100 (1985). See note 1.

Type: Armenia (‘URSS, RSS Armeniae®), in Instituti agriculturae RSS Armeniae anno 1982, 24.VI
{area experimentalis} P.A. Gandilyan, Zh.Q Schakarjan et E.A. Petrosian creavit (holo: WIR
01045446, not seen; iso; YAI)

Hometypic synonym:

Triticum x tauschoyrarticum Gandilyan in Gandilyan, Schakarjan & Petrosian, Biol, J. Armenia 39(1):
9 (1986), nom. inval. (Arts. H.10.1, 36.1 and 40.1: no Latin diagnosis or reference; also illegitimate
because of Art. 63.1: superfluous after 7. erebunii).

= Aegilops tauschii Coss. @ x Triticum urartu Tumanian ex Gandilyan (7.

Genome: DA (female parent ‘D’ x male parent ‘A’) with 2x = 2n = 28
(‘DDA"A™ at Gandilyan (1984); ‘D¥D™A"A™ at Gandilyan et al., 1986).

Etymelogy: the final epithet refers to the old name for Erevan. [t refers also to
the Ercbuni Nature Reserve, near Erevan, Armenia, locus classicus of Triticum
wrartu and a protected area for wild wheat relatives. Most likely place of origin of
the wild wheat parent of this cross.

Notes: 1. Gandilyan (1984: 77) cites ‘x Aegilotricum erebuni Gandil.” in differ-
ent typscript next to his T erebunii. Citing two names at the same time may invoke
ruling of Art. 34.3 on simultaneous publication. However, this second name is in-
valid for its generic name, and can be disregarded. By the ruling of various Arti-
cles, the later name Triticum X tauschourarticum can also be ignored.

2. This hybrid species is artificially created by using chromosome doubling to
create stability. As both parental species have 2n = 14 (D-genome in Ae. fauschii
and A-genome in T, urartu, respectively), the hybrid now has DDAA and 2n = 28.
As herbarium material the hybrid is only known from the type specimens, but seed
samples of progenies may exist elsewhere.
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IR) x Ae.

Fig. 4. Natural hybrid (left) of degilops cylindrica (right, female parent; Navrozbekov 571, V
#riuncialis (male parent, ot shown) at the experimental station of the N.I. Vavilov Institute near Der-
bent, Daghestan, Russia. The female parent as a tight-up bundle on the figld plot in the background.
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4.2.2.2 x Aegilotriticam grenieri (K.Richt.) P.Fourn. Fig.3

X Aegilotriticum grenieri (K.Richt.} P.Fourn., Quatre 1. France 89 (1935, *Grenieri*); Ciferri & Giaco-
mini, Nomencl. fl. ital. 1: 51 (1950, *Grenieri’).

Basionym: x Triticum grenieri K. Richt., Pl. eur. 1: 129 {1890, ‘Grenieri’); Rouy, Fl. France 14: 330
(193, *x 7. Grenieri K.Richt.”).

Syntypes: (France) Bord des champs de blé & Agde, 4 Montpellier, & Avignon, 1 Juin, Godron s.n, /
Grenier s.n.(?) (Hb. Godron {NCY) and/or hb. Grenier (P), respectively; not seen). — Note: the cita-
tion ciearly refers to several locations and indicates syntypes. Unfortunately no material has been
seen and a lectotype still has to be chosen among them. )

Homotypic synonyms:

Triticum vulgari-triaristatum Godr. & Gren. in Grenier & Godron, FL. France 3(2): 601 {1856); Fiori,
Nuov. FL Italia 1. 161 (1923, *Tr. vulgare x Ae. friaristata’), nom. inval. (Arts. 23.6¢d) and H.10.3,
and thus also because of Art. 32,1¢b)). Seenote I,

Aegilops vulgari-triarisiaia (Godr, & Gren.) H.Loret & Barrandon, FL. Montpetlier (ed. 1) 2: 771 (1876),
{ed. 2) 578 (1886); Loret in Coste, Bull. Soc. bot. France 38: LXX (70) (1891, as “/E. vulgari X triarista-
ta Loret’); Nyman, Consp. fl. eur, 4; 839 (1882, as ‘x de. wilgari-triaristata Loret. Bamrand.’); Eig, Fed-
des Repert,, Beih. 55: 226 (1929a, authors as ‘Lor. et Bar.” only); Hammer, Feddes Repert. 91: 255
(1980b, cites Eig), nom. inval. (Arts. 23.6¢d), thus also becanse of Art. 32.1¢b), and H.10.3). See note 1.

Aegilops grenieri (K.Richt,) Husn., Graminées 4: 79 (1899); Eig, Feddes Repert., Beih. 55; 226 (19292,
‘Grenieri Husnot'); Hammer, Feddes Repert. 91: 247 (1980b).

Triticum sativam X ovatum ssp. {‘B’) grenieri (K.Richt.) Asch. & Graebn., Syn. mitteleur. F1. 2(1): 713
(1902, ‘B. Grenieri’). — Note: a mix of a name and a formula.

Teiticum aestivum L. x ovatum (L.) Rasp. B grenieri (K.Richt.) Thell.,, Fl. adv. Montpellier 144 {1912,
‘B. Greniert’). — Note: a mix of a name and a formula.

X Aegilotrichum grenieri (K.Richt.) E.G.Camus ex A.Camus, Bull. Mus. Hist. Nat. Paris 33: 538 (1927,
‘Grenieri’), nom. incorr,

x Aegilotricum grenieri (K.Richt.) Maire & Weiller, Fl. Afrique nord 3: 371 (1955, ‘Grenieri’}; Quézel
& Santa, Nouv. fl. Algérie rég. dés. menid. 1: 159 (1962, ‘Grenieri®), nom. incorr.

= Aegilops neglecta Req. ex Bertol, @ x Triticum aestivum L. ssp. aestivum O

Distribution (Fig. 3): throughout the range of the parental species, thus limit-
ed by Ae. neglecra. Thus far known from various parts of France (Hérault, Gard,
Bouches du Rhéne, Vaucluse, Languedoc), Italy (Verona, cf., Fiori, 1923; Apu-
lia, Calabria, Sicily, cf., Larghetti et al., 1992; 75, their Fig. 2 suggesting, howev-
er, that it is the hybrid of Ae. geniculata and bread wheat), Greece (cf., Sakamoto
& Kobayashi, 1982, not shown on Fig. 3), and Algeria (Constantine, Berteaux,
Guelma, Brazza; cf., Trabut, 1919; Maire & Weiller, 1955; Quézel & Santa,
1962).

Ecology: among the parental species in the borders of bread wheat fields.

Flowering time: June (in southern France, cf., Grenier & Godron, 1856:
601)

Etymology: the final epithet refers to the Besancon-based, French botanist
J.Ch.M, Grenier (1808-75), collector of the syntype specimens and author (with
D.A. Godron) of the three-volume Flore de France (1848-56).

Specimens examined:

AFRICA: ALGERIA: El Arrouch, Judien s.n. (LY, MPU); Brazza, near Radjradj, Trabut s.n. (MPU).

EUROPE: FRANCE, BOUCHES DU RHONE: Meyreuil {Meyrargues?), Delmus s.n. (BM, LY).
HERAULT: Montpellier, Veyrasse, André s.n. (MPU); Montpellier, Barrandon s.n. (MPU); §t. Martin
de Londres, Loret/Barrandon s.n. (BR, MPU). CULT.;: ESSONNE: (from garden of de Vilmorin at}
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Verriéres-le-Buisson (and received by), Gay 539 (K). HERAULT: Montpellier, School of Pharmacy,
Planchon s.n. (MPU).
ITALY: Verona, Govron (Godron?) s.n. (Z).

Notes: 1. Although the name Triticum vulgari-trigristatum from Grenier & Go-
dron’s Flore de France (1856: 601) is the oldest one available for this hybrid species,
it is invalid following Art. 23.6¢d): the epithet of the species name is a condensed for-
mula, consisting of the epithets of the names of the parents. Following Art. 23.1 an
epithet of a species name may consist of two (hyphenated) words, but for names of
hybrid species the rule on condensed formulas exists. In both T. vulgari-triaristatum
Godr. & Gren. and Ae. vulgari-triuncialis Lange (see below) the epithet consists of
the epithets of the names of the parents, with only one of them with an altered termi-
nation (vulgari, derived from T. vuigare Vill., a renaming of T. aestivum). Thus, they
are formulae as defined by Art. H.10.3. As a result the oldest available names, x
Triticum grenieri K. Richt. and Ae. caudata L. var. o langeana Amo, respectively,
have to be taken as the basionym to make the recombination to the hybrid genus.

2. Focke (1881: 414) reports this natural hybrid with the notation ‘Aeg. triarista-
ta Willd. @ x Trit. vulgare Vill. & from southern France, growing in similar con-
ditions as Ae. triticoides.

4.2.2.3 x Aegilotriticum langeanum (Amo) van Slageren, comb. nov. Fig. 3

Basionym: Aegilops caudata L. var. o langeana Amo, FL. fan. Penins. Iberica 1: 256 (1871). See note
1. .

Lectotype (rov.): (Spain) in agris prope Matritun, 27.V.1852, Lange s.n. (C; isolectotypes: K, P). See
note 2.

Homeotypic synonyms:

Aegilops vulgari-triuncialis Lange, Pug. pl. hispan. 1: 36 (1860, as: “/£. sp. forsan hybrida (&£. vwigari-
triuncialis nob?) &, cylindrica Host var. longearistata Lge. in sched.”; see note 1); Willkomm &
Lange, Prod. fl. hispan. 1: 108 (1861, species name with a ‘?"); Loret & Barrandon, F1. Montpellier
(ed. 1} 2: 771 (1876), (ed. 2) 578 (1886); Nyman, Consp. fl. eur. 4: 839 (1882, as ‘x Ae. vulgari-tri-
uncialis Loret’), Suppl. 2: 342 (1890); Loret in Coste, Bull. Soc. bot. France 38: LXX (70) (1891, as
‘. vulgari x triuncialis Loret”); Lazaro é Ibiza, Comp. f1. Espafi. (ed. 2} 1: 657 (1906), {ed. 3) 2: 72
(1920); Eig, Feddes Repert., Beih. 55: 226 {1929a); Hammer, Feddes Repert. 91: 255 (1980b), nom.
inval, {Arts. 23.6(d), thus also because of Art. 32.1¢b), and H.10.3).

Triticum vulgari-triunciale (Lange) H.Loret, Bull. Soc. bot. France 16: 288 (1869); Percival, Wheat
Plant 385 (1921; as ‘A. triuncialis @ x T. vulgare (7°, but referring to Loret), nom. inval. (Arts.
23.6¢d), H.10.3, and 32.1¢4)).

X Triticum loretii K Richt, PL eur. 1: 129 (1890, ‘Loreti’}; Rouy, Fl. France [4: 330 (1913, *Lorefi’},
nom. itleg. (Art. 63.1).

Aegilops loretii (K.Richt.} Husn., Graminées 4: 79 (1899, ‘loreti’); Albert & Jahandiez, Cat. pl. vasc.
Var 562 (1908, ‘x Ae. Loren?’); Eig, Feddes Repert., Beih. 55: 226 (1929a, ‘Lorentii Husnot'); Ham-
mer, Feddes Repert. 91; 247 (1980b, as ‘Ae. lorensii Husnot () ? Hybr. degilops x Triticum, (H) Ae.
lorentii Hochst.’, thus considering — because of the misspelling by Eig — this hybrid a later homonym
‘(H)’ of the Aegilops species), nom. illeg. (Ar. 63.1).

Triticum sativim X triunciale. Cited in Ascherson & Graebner, Syn, mitteleur. F1 2(1): 714 (1902).

Triticum aestivum L. X triunciale (L.) Rasp. Cited in Thellung, Fl. adv. Montpellier 145 (1912).

x Aegilotrichum lorerii (K.Richt.) E.G.Camus ex A.Camus, Bull. Mus. Hist. Nat. Paris 33: 538 (1927,
‘Loreti’), nom. incorr.

x degilotriticum loretii (K.Richt.) P.Fourn., Quatre fl. France 89 (1935, ‘Loreti’); Ciferri & Giacomini,
Nomencl. fl. ital. 1: 51 (1950, ‘Loretii’), nom. incorr.
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x Aegilotricum loretii (K. Richt.) Maire & Weiller, FL. Afrique nord 3: 371 (1955, ‘Loreti’); Mouterde,
Nouv. FL. Liban, Syrie 1: 144 (1966, ‘loreti’), nom. incorr.

= Aegilops triuncialis L. Q x Triticum aestivum L. ssp. aestivum f'.

Distribution (Fig. 3): throughout the range of the parental species, thus limited
by Ae. triuncialis. Although the degilops parent is often abundant and widespread,
this rare hybrid (Rouy, 1913; Albert & Jahandiez, 1908; 562), has been reported
only from parts of southern France (Languedoc, Var, Hérault, Aveyron, Rhéne val-
ley), Spain (Lange, 1860}, Lebanon (Mouterde, 1966: 144), and eastern Turkey
(Van region, cf., Sakamoto & Kobayashi, 1982, not shown on Fig. 3). Supposed to
be present in Algeria; Maire & Weiller (1955: 372) studied a stightly different form
of the hybrid that was artificially produced by crossing Ae. triuncialis with T.
durum var. erythromelas.

Ecology: among the parental species in borders of wheat fields (Albert & Ja-
handiez, 1908: 562).

Flowering time: May — July (in southern France, dept. Var, cf., Albert & Ja-
handiez, 1908: 562), June (in Spain, c¢f., Lazaro é Ibiza, 1906: 657).

Etymeology: the final epithet refers to the Copenhagen-based, Danish botanist
J.M.Ch. Lange (1818-98), collector of the type specimen, and co-author (of H.M.
Willkomm) of the three-volume Prodromus florae hispanicae (1861-80).

Specimens examined;

ASIA; LEBANON: Dahr el Baidar, Mouterde 10290, 10348, 10354 (G).

EUROPE: ARMENIA: Erevan reg., near Shorpulagh, Fedorov s.n. (ERE).

FRANCE, AVEYRON: Tournemire, near the railway station, Coste s.n. (G, LE, LY, MPU), Nant,
Coste s.n. (BC, LY, MPU); La Camarés, near Briols, Coste s.n. (MPU); Camarés, near Rebourgeuil, Coste
s.n. (LY); Rebourgeui] to Verriéres, Cosfe s.n. (MPU); Rebourgeuil, ncar Petit-Saint-Jean, Coste s.n,
(MPU); Peyreleau, Coste s.n. (MPU); Ségonzac to Poumarédes, Coste s.n. (MPUY; Calmels to St Izaire,
Coste s.n. (MPUY), Toumemire, Boutinesque, Coste s.n. (MPU); Nant, on side of the Liguisse, Coste s.n.
(MPU); Tournemire, enclos du Couvent, near railway station, Coste s.n. (MPU); Camarés, Defmas s.a. (G,
GE, JE, L, LY, MPU, Z); Tournemire, Foures 4229 (MPU), s.n. (MPU, Z); Nant, at the Larzac, Martin
s.n. (LY). HAUTES-ALPES: Pont de Chabestan, Girod s.s. (G). HERAULT:; St. Martin de Londres, Bar-
randon s.n. {MPU), LOZERE: near Vialas, Coste 5.1, (MPU), TARN- St_ Juéry, Coste s.n. (MPU). VAR:
La Crau d’Hyeéres, Bouaré & Roux s.n. (MPU); the Plaine d’ Aups, near Ste. Baume, Autheman s.n. (G).

RUSSIA, DAGHESTAN: station of WIR at Derbent, van Slageren & Boguslavskii MSRB-90158H,
90204H (ICARDA).

SPAIN, MADRID: fields E Madrid, Lange s.n. (C, K, P, type of x degilotriticum langeanumy); fields
near Madrid on road to Segovia, Lange 5.z (C, K, P); Madrid, Lange s.n. (FI, G, MPU),

Notes: 1. Although the name Aegilops viulgari-triuncialis from Lange’s Pugillus
(1860: 56} is the oldest one available, it is invalid following Art. 23.6(d), and thus
for 32.1(p), as well as for H.10.3. (see note 1 at x Aegilotriticum grenieri), but not
because of Art. 34.2 as Lange’s question mark does not invalidate publication. The
oldest available name now is the variety o langeana of Aegilops caudata, pub-
lished by del Amo y Mora in 1871, which precedes the more widely used epithet
loredi from Richter (1890). Del Amo y Mora (1871: 256) refers in his description
to the variety longearistata of Ae. cylindrica as present on an exsiccatus from
Lange (and published with a question mark in 1860 in his Pugillus), as well as to
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Willkomm & Lange’s (1861: 108) Aegilops name in their Prodromus florae his-
panicae, and describes accurately the sterility of the spikelets of this natural hybrid
(L.c., 1871: 256 ...glumis spicularum sterilium...”).

2. Lange (1860; 56-57) found scveral specimens near Madrid of which he ex-
pressed his doubt as to their identification. One was found together with de. genic-
ulata and triuncialis, and several near a wheat field (l.c., *...in vicinio agrorum Trit-
icf plura specimina legi...’). In his opinion they showed characters of both Ae.
cylindrica and Ae. triuncialis, although with his description he supposed a hybrid
nature (‘4. sp. forsan hybrida’) of the plants. The two locations cited in Lange
{1860: 56) refer, after inspection, to two specimens in C, which both carry the nota-
tion ‘Ae. cylindrica Host var. longearistata nob.’. As there is no difference in qual-
ity of the material nor in distribution, 1 chose as the lectotype the only collection
that carries Lange’s signature on the label, which is also the only collection cited in
Wiltkomm & Lange’s Prodromus florae hispanicae (1861: 108).

3. Focke (1881: 414) reports this natural hybrid, noted as ‘deg. sriuncialis L. Q x
Trit. vulgare Vill. 0, from southern France, growing in similar conditions as the
hybrids with Ae. ovaia and friaristata in the parentage.

4.2.2.4 x Aegilotriticum rodetii (Trab.) van Slageren, comb. nov. Fig. 3

Basionym: x Triticum rodetii Trab., Bull. Soc. bot. France 66: 29 (1919, as ‘x Triticun Rodeti (£gilops
ventricosa x Triticum durum)’). See note |.

Type: (Algeria) 4 Brassa, champs cultivés 4 Radjradj (propriété Rodet), 1.VILI918, Trabut s.n. (holo:
AL, not seen; iso: F, MPU).

Homotypic synonyms:

x Aegilotricum rodetii (Trab.) A.Camus, Notul. Syst. 12, fasc. 15 (1945, ‘Roderi’); Maire & Weiller, Fl.
Afrique nord 3: 372 (1955, ‘Roderi’); Quézel & Santa, Nouv. fl. Algérie rég. dés. merid. 1: 138
(1962, “Rodetii®), nom. incorr.

Triticum radetii Trab. var. longiaristata Ducell,, Bull. Soc. Hist, nat. Afrique nord. 26(b): 169 (1935),
nom. inval. — Note: next to Art. 36.] also invalid because of Art. 34.1(d) and probably also because
of Art. 26.1 as it is (most likely) the typical variety. It is also a nom. nud. See note 2.

Triticum rodetii Trab. [var. longiaristata Ducell.?] forma pallescens Maire ex Dugell,, Bull. Soc. Hist.
nat. Afrique nord 26(b}. 167 (1935), nom. inval. (Art. 26.1; because of the remark: *...constituant la
forme typique...").

x Aegilotricum roderii (Trab.) A.Camus forma pallescens (Maire ex Ducell.} Maire & Weiller, Fl.
Afrique nord 3: 373 (1955}, nom. incorr.

Synonyms:

Triticum roderii Trab. [var. longiaristata Ducell.?] forma setosa Ducell,, Bull. Soc. Hist. nat. Aftique
nord 26(b): 168 (1935), nom. inval. See note 2. — Voucher: Algeria, Berteaux, Ducellier (?, proba-
bly) s.n. {holo: AL, not seen). — Homotypic synonym: x Aegilotricum rodetii (Trab.) A.Camus forma
setosum (Ducell.) Maire & Weiller, Fl. Afrique nord 3: 373 (1955), nom. incorr.

Triticum rodetii Trab. [var. longiaristata Ducell.7] forma arisfata Ducell., Bull. Soc. Hist. nat. Afrique
nord 26(b): 168 (1935), nom. inval. See note 2. — Voucher: Algenia, Berteaux, Ducellier (7, proba-
bly) s.n. (holo: AL, not seen).

Triticum rodetii Trab. [var. breviaristata Ducell.] forma spinosa Ducell., Bull. Soc. Hist. nat. Afrique
nord 26(b): 169 (1935), nom. inval. (Art, 36.1 but also for 34.1(;: forma and its name considered
provisional). See note 2. — Vouchers: Algeria, Guelma reg., Guelaat-bou-Sba, Ducellier (7, probably)
s.n. (holo: AL, not seen); Algeria, Guelma, a la ferme experimentale, Duceflier (?, probably} s.n.
(holo: AL, not seen). — Homotypic synonym: x Aegilotricum rodetii (Trab.} A.Camus forma spin-
osum (Ducell.) Maire & Weiller, F1. Afrique nord 3: 373 (1955), nom. incorr, (Art. 68.1).
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= Aegilops ventricosa Tausch @ x Triticum turgidum L. ssp. durum (Desf.) Husn.

.

Distribution (Fig. 3): Algeria (Trabut, 1919; Maire & Weiller, 1955: 372), and
France. Probably also in other parts of the western Mediterrancan where both
parental species are found.

Ecology: among the parental species in borders of durwm wheat ficlds,

Etymology: the final epithet was dedicated by Trabut (1919: 29) to ‘Comman-
dant Rodet’, a (probably military) French landowner in Algeria, on whose land the
hybrid was found, and who *...on his vast property, realized notable improvements
in the cultivation of cereals and who is an appreciated collaborator with the Botani-
cal Institute of the Colony ['Service botanique de la Colonie’l...” (l.e., 1919: 29,
transl. ).

Specimens examined:

AFRICA: ALGERIA: Ain Bessem, Ducellier s.n. (MPU); Constantine, Ain Lehma, Ducellier s.n.
{(MPU); Radjrad), near Brazza, Trabut s.n. (F, MPU, type of x Aegilotriticum rodetii); Radjradj, near
Berrouaghia, Trabut s.n. (MPU).

EUROPE: FRANCE: durum wheat fields near Bertan, Constantin s.n. {WIR 1666, ex hb. Ducellier).
CULT.: ESSONNE: garden of de Vilmorin at Verriéres-le-Buisson, near Paris, Groenfand s.n. {K).

Notes: 1. Although Trabut (1919: 29) indicates that this taxon is an intergeneric
hybrid, he nevertheless published it in Triticum, but with the addition of a multipli-
cation sign before that genus name. Although Triticum can be regarded as a bi-
generic hybrid (see Chapter 5.2.2. at ‘1”) it need not necessarily be designated as
such (cf., Art. H.3.1, Note 1 of the Code).

2. Variation has been observed in Algerian material of this hybrid species that
has been given formal status by Ducellier (1935: 167-169). For various reasons his
names can be discarded. None of them is accompanied by a Latin diagnosis, which
is required by Art. 36.1 of the ICBN for new taxa described after 1 January 1935:
This makes them invalid as the publication was in December 1935. His var. longia-
ristata lacks any description or diagnosis and 1s a #om. nud. as it is not linked with
any of the formae supposedly under this variety. His var. breviaristata is not de-
scribed either at this level, but is linked with the description of the forma spinosa.
The formae pallescens, aristata and sefosa are not connected with the var, longia-
ristata, but are supposedly so as Ducellier divides Triticum rodetii at the end of his
treatment into two varieties, longiaristata and breviaristata, whereby breviaristata
is only linked with the forma spinosa. As the first forma described, pallescens (l.c.,
1935: 167}, was considered the typical form of the hybrid species, I have therefore
assumed that the next higher taxon of forma paflescens, the variety longiaristata,
therefore was considered the typical variety of the species, in which case the name
is invalid as rodetii should have been used (Art. 26.1). The same holds for the
forma name pallescens. A confusing presentation of taxa!

3. Separately from the natural hybrid the artificial cross Adegilops ventricosa x
Triticum aestivum has been produced and described in detail by de Vilmorin &
Groenland (1856: 695-696), who used an awned variety of T. “safivum’. Their
paper was later reviewed by Focke (1881: 414, with the cross as ‘Aeg. ventricosa
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Tausch @ x Trit. vulgare Vill. ") and Ascherson & Graebner (1902; 714, with
the cross as *T. sativum X ventricosum’).

Concemning the ventricosa x “wheat’ cross one has to distinguish three described
possibilities so far: (1) the natural hybrid of Ae. ventricosa x T. turgidum ssp.
durum, called x Aegilotriticum rodetii (Trab.) van Slag.; (2) the same cross but arti-
ficially produced and invalidly described by Ciferri & Giacomini (1950: 180) as x
Aegilotriticum ventridurum Cif. & Giacom., and (3) the artificial cross Ade. ventri-
cosa X T. aestivim ssp. aestivum, which is also invalidly described by Ciferri & Gi-
acomini (1950: 51) as x Aegilotriticum ventricare Cif. & Giacom. See the Exclud-
ed species at the end of this Chapter for the latter two names.

4.2.2.5 x Aegilotriticum sancti-andreae (Degen) Sod Figs. 5, 38

x Aegilofriticum sancti-andreae (Degen) Scd, Magyar Névényv. Kézik. [Handb. Hung. fl.] 2: 939
(1951, “Sancti-Andreac™).

Basionym: Aegilops sancti-andreae Degen, Mat. Termés-Zettud. Ertes. 35: 475 and Tab. 5 {1917, as:
‘Aegilops {Triticum) Sancti-Andreae hybr. nov. (deg. nova Winterl [cylindrica Host] x Triticum
sativum Lam.)’).

Lectotype (#ov.): (Hungary, Budapest) Commit. Pest, ad viam inter St. Andream et montem Kéhegy
{22 Jun. 1913), von Degen s.n. (BP, not seen; isolectotype: W, with *de. nova x T, sativum’® on the
label). See note.

Synonyms:

x Aegilotriticum cylindrare Cif. & Giacom., Nomencl. fl. ital. 1: 179 (1950, ‘degilops cylindrica x
Triticum vulgare'), nom. inval. (Arts. H.10.1, 36.1 and 40.1: no Latin diagnosis or reference; also
Art. 63.1: superfluous).

x degilotriticum cylindroaestivumt Gandilyan in: The Reports of the second Soviet — Indian symposium
on problems of genetics and selection of cultivated plants, Baku, Azerbaijan S.S.R., USSR: 17
{1976), nom. inval. (Arts, H.10.1, 36.1 and 40.1: no Latin diagnosis or reference; also Art. 63.1: su-
perflucus). — Note: although the name appears to be invalidly published and is superfluous after
sancti-andreae from 1951 it is still possible that x Aegilotriticum cylindroaestivum is effectively
(even validty) published by Gandilyan in the Russian text of his paper as the cited English text is an
abstract. I have been unable to check this.

= Aegilops cylindrica Host @ x Triticum aestivum L. ssp. aestivium .

Distribution (Fig. 38): probably occurring throughout the areas of both parental
species, thus limited by Ae. cylindrica. Reported from localities as far apart as
Hungary, Turkey, Armenia (near Erevan, cf., Sakamoto & Kobayashi, 1982), Iran,
Turkmenistan, Uzbekistan, and the Crimea. Also found in the U.S.A. (Fig. 38),
where Ae. cylindrica was introduced and is now widespread.

Ec¢ology: among the parental species in borders of bread wheat fields,

Etymology: the final epithet refers to the Latinized name of the town of Szent-
Endre (Sancti-Andreae) in the district of Pest in central Hungary where the hybrid
was found by Arpad von Degen.

Specimens examined:

AMERICA: U.S.A., KANSAS: Jewell Co., E Jewell, Brooks 9989 (A); Rice Co., E Matheson, Mc-
Gregor 36344 (NY). OKLAHOMA: Wakita, Geier s.n. (7).

ASIA: IRAN, Zanjan to Dandy, van Slageren & al. MSMNNL-93168H (SPI1).

TURKMENISTAN: Desht, Micherjakov & Azarkuliev s.n. (ASH).
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Fig. 5. The natural hybrid x Aegilotriticum sancti-andreae (lefl, van Slageren & al. MSPGAP-91 152H)
of degilops cylindrica (centre-tight, germplasm coll. van Slageren & al. MSPGAP-9] 149) x bread
wheat (right} in the edge of a bread wheat field between Dzhizak and Gallya-Aral, Uzbekistan. [Materi-
al held together by (the invisible hand of) Dr P.A, Gandilyan.]
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UZBEKISTAN: 20 km from Tashkent to Kaplanbek, Popova s.n. (WIR 1617, 1621, 1623); near
Yang-Arik, Popova s.n. (WIR 1618-1622); Dzhizak to Gallya-Aral, var Slageren & al. MSPGAP-
97152H, 91159H, 91163H (ICARDA).

EUROPE: ARMENIA: Garni, Gandilyan s.n. (YAl); hills N Dzhervesh to Gegadir and Muchavan,
close to Erebuni Reserve, van Slageren & al MSPGNG-92051 (ICARDA); Ararat reg,, Urtzazor to
Shorap, van Slageren & Gandilyan MSPG-92059 (ICARDA; aestivum parent is ¢v. ‘armeniaca 60°);
Shorbulak, near Erevan, Vavilov s.n. (WIR 27913).

HUNGARY: (Budapest) Pest, road St. Andreac to Mt. Kohegy, vor Degen s.n. (W, type of x
Aegilotriticum sancti-andreae).

RUSSIA, DAGHESTAN: station of WIR at Derbent, van Slageren & Boguslavsiii MSRB-901535H,
90169H, 90203H (ICARDAY; near Chazaviurt, Zinchenko 379 (LE).

UKRAINE, CRIMEA: Mts. Bahchi-Eli and Abdal, Drevemovsky s.n. (LE); Kerch peninsula, Kerch
to Lenino, Stankevich & Dorofeev 2397 (WIR).

Note; two collections are listed by von Degen (1917; 476) in connection with his
hybrid: (1} near Szent-Endre (see above), and (2) ‘in 1216 in various places be-
tween St. Andreae and the village of Izbég always in segetal margins once more
found in several tufts’ (transl. from the Latin original). The latter collection(s) has
not been available and their location was also inexactly described. Hence the
Szent-Endre specimen is designated lectotype.

4.2 2.6 x Aegilotriticum speltaeforme (Jord.) van Slageren, comb. nov.  Fig. 6

Basionym: Aegilops speltaeformis Jord., Ann. Sci. Nat,, Sér. 4., Bot., T. 3: 313 (1855}, Ann. Soc. Linn,
Lyon 4: 1-82, Fig. A 1-8 (1857); Focke, Pfl. Mischl. 413 (1881); Nyman, Consp. fl. eur. 4: 839
{1882); Husnot, Graminées 4: 79 {1899); Percival, Wheat Plant 383-385 (1921, on p. 383 describing
the hybrid as ‘(degilops ovata Q@ x Triticum vulgare ') x Triticum vulgare F = Aegilops triticoides
9 x Triticum vulgare 3'); Eig, Feddes Repert., Beih. 55: 226 {1929a); Hammer, Feddes Repert. 91:
250 (1980b).

Neotype: (France, Rhone) cultivés 3 Villeurbanne (Rhine) provenant d’Agde (Hérault). Rec. par 4.
Jordarn s.n.. Fleurs le 15 Juin, fruits le 14 Juillet 1857, (F1. Gall. et Germ. Exsiccata de C. Billot no.
2187) (LY-Jordan; isoneotypes: BM, F, G, JE, LE, LY, M, MPU, MPU-Duval-Jouve, OXF, P, PI,
WAG). See note 1.

Homotypic synonyms:

Triticum speltaeforme (Jord.) Asch. & Graebn., Syn. mitteleur. FL. 2(1): 714 (1902, ‘speltiforme’;
Rouy, F1. France 14: 329 (1913), nom. ilfeg. (Art. 64.1), non T. speltacforme Seid| (fide von Steudel,
1854: 341). See note 2.

Triticum per-sativum x ovatum. Cited in Ascherson & Graebner, Syn. mitteleur. Fl. 2(1): 713 (1902).

Triticum aestivum x ovatum forma speltaeforme (Jord.) Thell., Fl. adv. Montpellier 145 (1912, ‘spelri-
Jorme”). — Note: a combinaton of a name and a formula.

Aegilotrichum speliaeforme (Jord.) E.G.Camus ex A.Camus, Bull. Mus. Hist. Nat. Paris 33: 539 (1927),
nom. incorr.

= (degilops geniculata Roth @ x Triticum aestivum L. ssp. aestivum ) § x
Triticum aestivum L. ssp. aestivum (5.

Distribution: botanic gardens and experimental fields. Reported from Sicily by
Cosson (1859: 221), who may have seen these backcrossed forms of x
Aegilotriticum triticoides, the primary hybrid of Ae. geniculata x bread wheat.

Vernacular name: German: Spelzartiger Walch [= Walch, which looks like
‘Spelz’, i.e., spelt wheat, T. gestivum L. ssp. spelta (L.) Thell.] Present on a herbar-
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ium specimen at NY with unknown collector and number, of which the label also
carried the following text (translated from the German): ‘southern France and
through artificial fertilization created progeny [“bastard’] out of Aegilops trifi-
coides and Triticum vulgare, which maintains itself through seed production’.

Etymology: the final epithet refers to the presumed similarity of the spikes with
those of spelt wheat (Triticum aestivum L. ssp. spefta (L.) Thell.).

(Cultivated) specimens examined:

EUROPE: FRANCE, BAS-RHIN: Strasbourg, Duval-Jouve s.n. {BR, MPU). ESSONNE: Verriéres-
te-Buisson, near Paris, de Vilmorin s.n. (K). HERAULT: Agde, Fabre s.n. (MPU, P, P-C(O). ISERE: in
garden in Grenoble, s.coll., s.n. (L}. PARIS: Boulogne sur Seine, Bécourt s.n. (LY); hortus of Paris,
s.cofl., s.n. (ex hb. Spach) (P). PUY-DE-DOME: Clermont Ferrand, ‘pensionnat des Fréres’, received
from Jordan, comm. Frére Thérébaud (MPU-Coste). RHONE: (Lyon-)Villeurbanne [from seeds ob-
tained from E. Fabre at Agde], Jordan s.n. (Fl. Gall. et Germ. Exsicc. Billot 2187) (BM, F, G, JE, LE,
LY, LY-Jordan, M, MPU, MPU-Duval-Jouve, OXF, P, PI, WAG, type of x Aegiloriticum
speltaejorme); ibid., cult. in 1856, ex hb. Jordan (BR, BM, JE, PI); ibid., cult. in 1860, ex hb. Jordan
(G}; ibid., cult. in 1876 at Lyon(-Villeurbanne) in garden of A. Jordan, Jordan s.n. {Exsicc. Soc.
Dauphinoise 2302 from 1879) (G, FI, K, LY, MPU, P, TQ, Z); cult. at Lyon(-Villeurbanne) by A. Jor-
dan, ex hb. Héribaud s.n. (LY); cult. at Lyon(-Villeurbanne) by A. Jordan, ex hb. Van Heurck (L); cult.
at Lyon(-Villeurbanne) by A. Jordan in 1869, 1887 (LY).

GERMANY: ‘hybrid of Ae. triticoides x Tvit. vulgare’, in Esslingen (am Neckar?) gezogen, Ho-
henacker 699 (JE, LE, W, WAG).

Notes: 1. As the collections obtained by Jordan (from E. Fabre) were not speci-
fied by him at his publication of the name in 1855, and as piles of material cultivat-
ed over various years were found in his herbarium at the Université libre de Lyon
{but considered part of LY), it was necessary to identify a type collection to be con-
nected with the name. No material could be found in LY or elsewhere that is ‘origi-
nal’ in the sense of Art. 7.5 of the Code in order to choose a lectotype. Therefore a
neotype is selected through no. 2187 from an exsiccatae series published by C. Bil-
lot as this material is: (1) the product of the same cross; (2) produced by Jordan in
his expertmental garden in (Lyon-)Villeurbanne and present in his herbarium (LY-
Jordan); (3) well documented with indication of its artificial nature and origin of
the seeds (obtained from [E. Fabre at] Agde, Hérault, as was the case with the orig-
inal matenial received by Jordan), and (4) well distributed. It is assumed that these
collections were produced on an experimental field in 1857, thus after the original
publication of the name in 1855. The neotype and isoneotype specimens are ex-
pressly limited here to the progenies obtained in 1857 and distributed in the exsic-
catae series from Billot. These typification problems are similar to those relating to
Jordan & Fourreau’s microspecies of Aegilops ovara (see note 2 at 10.8).

2. Von Steudel (1854: 341) writes at T. speltacforme: ‘Seidl. (Opiz Verz. 106.).
This reference probably refers to the Bohemian botanist W.B. Seidl (1773-1842)
who may have published material with the name speltaeforme in one of the many
exsiccatae series of the Czech botanist Ph.M., Opiz {1787-1858), possibly under a
no. 106. Von Steudel lists the species T. speltaeforme immediately after T. spelta
and suggests that it may be considered a variety of the latter (l.c., *...Praccedentis
var.?...’). In any case it may have looked very similar to Jordan’s backcross
‘species’. Although the exact date of publication of the Seidl name could not be as-
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Fig. 6. Spike morphelogy of x Aegilotriticum triticoides (spikes left; coll. Autheman s.n., in F1) and x
Aegilotriticum speltaeforme (tillers and spikes on the right; coll. Jordan s.n. (Exsice. Soc. Dauphingise
2302), in FI),

certained it is surely older than the combination of Ascherson & Graebner (1902:
714}, which therefore becomes superfluous. I have been unable to see any material
related to the Seidl species.

4.2.2.7 x Aegilotriticum triticoides (Req. ex Bertol.} van Slageren, comb. nov.
Figs. 3,6

Basionym: Aegilops triticoides Req. ex. Bertol,, FL. ital. 1: 788 (1834); Link, Hort. Berol. 2: 367 {1833);
Tenore, FL. napol. 5: 287 (1835); Mutel, Fl. frang. 4: 155 (1837), Atlas, Tab, 92, fig. 650 (1837); von
Steudel, Nomencl. bot. (ed. 2} 1: 29 (1841), Syn. pl. glumac. 1: 354 (1834); Gussone, F). sicul. syn. 1:
54 (1843); Parlatore, Fl. palerm. 1: 238 (1845), Fl. ital. 1(2): 512 (1850); Heynhold, Alph. Aufz. Gew.
/ Nom. bot. hort, 2: 10 (1846); Godron, Ann. Sci. Nat. 4, Sér. 2: 215 (1854); Cosson & Durieu de
Maisonneuve, Expl. sci. Algérie 2: 211 (1855, ‘Proles Hybrida triticeides’); von Regel, Bonplandia
4(16): 243 (1856), Gartenflora 6: 167 (1857); Jordan, Ann. Soc. Linn. Lyon 4: 1-82, Fig. B 1-4
(1857); Tchichatscheff, Asie min., Bot. 2: 582 (1860); Gillet & Magne, Nouv. fl. frang. (ed. 2) 505
(1868Y; Focke, Pfl. Mischl. 412 (1881); Battandier & Trabut, F1. Alger 107 (1884, see note 1), Fl. Al-
gerie 1{2): 241 (1893}, Fl. Algérie Tunisic 393 (1905); Nyman, Consp. fl. eur. 4: 839 (1882, as ‘x Ade.
triticoides Req.’}, suppl. 2: 342 (1890); Gandoger, FL. Eur. 25: 4 (1892; with microspecies, see note
2); Fiori & Paoletti, F1. Italia 1: 109 (1896); Husnot, Gramindes 4: 79 {1899); Albert & Jahandiez, Cat.
pl. vasc. Var 562 (1908, ‘x Ae. triticoides™); Lajacona, FL. sicul. 3: 369 (1908-09); Percival, Wheat
Plant 380-383, 385 (1921, on p. 380 describing the hybrid as degilops ovata Q x Triticum vulgare '
see also note 3); Eig, Feddes Repert., Beih. 53; 226 (19293, author as ‘Requ.’); Hammer, Feddes
Repert. 91: 252 (1930b).

Type: (France, Vaucluse) environs d' Avignon, Reguien s.n. (holo: BOLO-Bertoloni (FI, ital.); iso: AV
(not seen), G, K, MPU, NY, P, Pi, TO). S¢e note 4.

58 Wageningen Agric. Univ. Papers 947 (1994)



Homotypic synonyms:

Sub nom, Aegilops triuncialis auct. non Linnacus (1753): Gussone, P1. rar. 372 (1826}). See note 5.

Triticum vulgari-ovatum Godr. & Gren. in Grenier & Godron, Fl. France 3(2): 600 (1856); de Lacoiz-
queta, Dice. nombr. eusk. pl. 174 (1888, * Frificum vulgare obatum’); Fiori, Nuov. FL. Italia 1: 161
(1923, ‘Tr. vulgare x Ae. ovata®), nom. inval. (Arts. 23.6(d), thus for 32.1¢b), and H.10.3; also Art.
63.1: superfluous),

Triticum requienii Ces., Pass. & Gibelli, Comp. fl. ital. 1{4): 86 (1869, ‘Requieni’); Richter, Pl. eur. 1:
129 (1890, ‘x Tr. Reguieni’}, Durand & Schinz, Consp. fl. afric. 5: 939 {1894, ‘Requieni’); Fiori &
Paoletti, FL Italia 1: 109 (1896, ‘Requienii”); Rouy, FL France 14: 329 (1913, *x 7. Requieni”), nom.
illeg. (Art. 63.1).

Aegilops vuigari-ovata (Godr. & Gren.) H.Loret & Barrandon, Fl. Montpellier (ed. 1) 2: 770 (1876),
(ed. 2) 577 {1886); Eig, Feddes Repert., Beih. 55 226 (1929a, authors as ‘Lor. ¢t Bar.” only); Ham-
mer, Feddes Repert. 91: 255 (1980b, cites Eig), nom. inval. (Arts. 23.6(d), thus 32.1¢%), and H.10.3;
also Art, 63.1; superfluous).

Triticum safivum x ovatum. Cited in Ascherson & Graebner, Syn. mitteleur. FL 2(1); 713 {1902).

Triticuem aestiviem L. x ovatum (L.) Rasp. Cited in Thellung, Fl. adv. Mentpellier 143 (1912).

x Aegilotrichum triticoides (Req. ex Bertol.) E.G.Camus ex A.Camus, Bull. Mus. Hist, Nat. Paris 33:
538 (1927), nom. incorr.

x Aegilotriticum requienii (Ces., Pass. & Gibelli) P.Fourn., Quatre fl. France 89 (1935, *Requieni’}; Ci-
ferri & Giacomini, Nomencl. fl. ital. 1: 51 {1950, ‘Requienii’ and including x Aegilotriticum speliae-
Jorme), nom. incorr.

X Aegilotricum triticoides (Req. ex Bertol.) Maire & Weiller, FI. Afrique nord 3: 371 (1955); Cuénod ¢t
al., F1. Tunisie 157 (1954); Quézel & Santa, Nouv. fl. Algérie rég. dés. mérid. 1: £59 (1962); Pignat-
ti, FI italia 3: 543 (1982, sub x Aegilotriticum, but refernng to Maire & Weiller (1953), not to
Fournier (1935)); Sagrede, Fl. Almeria 48 (1987, ‘degilosricum x triticoides’), nom. incorr.

= Aegilops geniculata Roth @ x Triticum aestivum L. ssp. aestivum .

Distribution (Fig. 3): probably occurring in all regions where both parents are
growing together (partly shown in Fig. 3), thus limited by the distribution of Ae.
geniculata. The great majority of the historic collections are reported only from a
few countries: Algeria, France, Italy, Spain, Turkey, e.g., Cosson (1859: 221),
Tchichatscheff (1860: 582), Battandier & Trabut (1884: 107; 1895: 241), Lojacono
(1908-09: 370), Rouy (1913: 329), Maire & Weiller (1955: 371), Sagredo (1987:
48). More recently also found in other parts of the distribution area of Ade. genicula-
ta (e.g., Georgia, Greece, Jordan, Lebanon, Syria, Tunisia)

Ecology: at roadsides among the parental species in borders of wheat fields
{Grenier & Godron, 1856: 601), or along and in fields, cultivated with wheat the
previous year (Albert & Jahandiez, 1908: 562). Never abundant.

Flowering time: April — May (in Sicily, cf., Lojacono, 1908-09: 370); May —
June (in Spain, cf., Sagredo, 1987: 48; in southern France, dept. Var, cf., Albert &
Jahandiez, 1908: 562).

Vernacular names: Basque: Herrokia [= wheat of the country] (De Lacoizque-
ta, 1888: 174). The translation of the name is from Guinea Lopez (1949: 98). This
name is also used for degilops geniculata (see 10.8). French: Egylope bled faux
[bled = wheat, faux = false; thus: Aegilops (which is) false wheat] (Tenore, 1835:
287); Egilope froment [= wheat Aegilops] (Mutel, 1837: 155; Gillet & Magne,
1868: 505). German: queckenshntiches Hartgras [= hard grass (looking like)
quecke = Agropyron] (Heynhold, 1846: 10). Italian: Egilope fromentina [= wheat

Wageningen Agric. Univ. Papers 94-7 (1994) 59



Aegilops] (Tenore, 1835: 287); Orzo formichino [= barley of the little ant]
(Bertoloni, 1834; 789; Parlatore, 1845: 238). Spanish (Castilian): Rompe sacos [=
sack breaker; (making) holes (in a) sack] (De Lacoizqueta, 1888: 174). Also used
for Aegilops geniculata (see 10.8) and Ae. triuncialis (see 10.18a).

Etymology: the final epithet refers to the similarity of its spike with the wheat
(Triticum) spike.

Specimens examined:

AFRICA: ALGERIA: Algiers, Ain el Hammam, R'rira (= Djurdjura Mts.?), d Alleizette s.n. (P},
Constantine, Duzerville to Mondovi, Cosson s.n. (P}, Constantine, Holly & al. DZA-258 (immature
spikes only, [CARDA);, Guelma, Perrot s.n. (MPU); Dri-el-Mizam, Trabut s.n. (MPU); Radjradj, near
Brazza, Berrouaghia reg., Trabut s.n. (MPU).

TUNISIA: Nalili, Serres s.n. (MPU); Tunis, Exp. sta., Cuénod s.n. ().

ASIA: JORDAN: Karak, 3 km N Qasr, varn Slageren & al. MSBHAJ-88157H (ICARDAY); Ma’an,
Humaima, off road Ras En Nagb — Quweira, van Slageren & al. MSBHAJ-88174H (ICARDA).

LEBANON: Djebel El1 Cheikh, Mouterde s.n. (Min, Agr.Syr.); Tripohi, Peyron s.n. (LY).

TURKEY': Phrygia, SE Ouchak, Balansa s.n. (LY, lzmir, s.coll,, s.n. (L),

EUROPE: FRANCE, AVEYRON: $t. Jean d’Alcas to St. Paul, Coste s.n. (FI, GE, JE, LY, MPU);
Rebourgeuil, Coste s.n. (MPU, PI); St. Eulalie-de-Cession, Coste s.n. (MPU); St. Georges-de-
Luzengon, Coste s.n. (MPU);, St. Rome-de-Cernon, Coste s.n. (MPU); valley of the Dourdou at
Calmels, Coste s.n. (LY, MPU); Belmont to St. Etienne, Coste s.n. (LY, MPU); St. Paul-des-Fonts,
Coste s.n. (MPU); Tournemire, valley of the Boutinesque, Coste s.n. (MPU); Les Canaries, near Briols,
Coste s.n. (MPU); Nant, Coste s.n. (MPUY; valley of the Dourdon at Calmels, Coste 5.n. (LY); Tourne-
mire to Penscionnat, Fourés s.n. (MPU). BOUCHES DU RHONE: near Marscille, Albaille 6454
(MPU); Roquevaire, near Marseille, Alioth s.n. (G);, Martigues, Autheman s.n. (BM, F, F1, G, L, LD,
LY, MPU, PI, PRC, TO, W, Z); St. Julien, near Marseille, Baraize s.n. (G); Arles, Duval-Jouve s.n.
(BC, MPUY; les Martegaux a Marseille, Honoré, Bourg s.n. (F); Meyreuil (Meyrargues?), Delmas 1823
(BR, MPU); Arles, Ribesaltu, Duval-Jouve s.n. (MPU): Montagicux to Pas de Lanciers, near Marseille,
Huet du Pavillon s.n. (MPU); near Marseille (St. Velin?), Rowr s.n. {MPU); Trois-Lucs, near Marseille,
Roux s.n. (Exsice. Billot 3943) (BM, G, JE, K, LE, LY, MPU, OXF, P); St. Lore du Duout(?), Roux s.n.
(G); Etang of Berre, Roux & Blaisse s.n. {G); Milles, Roux & Blaisse s.n. (G, LY); Martigues to Bouc,
Roux & Blaisse s.n. (F1, G). GARD: Nimes, road to Arles, Courciére s.n. (BM, BR, FI, MPU, P); Nimes to
Caissargues, Delavaux s.n. (K); Uzés, Dioméde s.n. (BM); Nimes, Duval-Jouve s.n. (MPU); St. Chapes,
Lombard-Dumas s.n. (MPU); Caissargues, Magnien s.n. (BM, MPU). GERS: Auch, Laborie 1832 (G,
LY, MPU, Z). HAUTE-GARONNE: Auterive, Duffort s.n. (BC, Z); Toulouse, Pech David, Leredde s.n.
(Exsice. de Retz 1155) (BR, G, RAB). HAUTES-ALPES: Tallard, Girod s.n. (JE, FI, MPU, PI, PI-
GUAD, PR, SOM, W): Gap to Tallard, Girod s.n. (SOM); Tallard, near Vapinco, Girod 14 (G, GAT,
MPU, NY); (Pont de) Chabestan, Girod s.n. {(MPU); Lettret, Girod s.n. {G). HERAULT: Villeneuve le
Macqueleonne, Barrandon s.n. {MPUY; Montpellier, Grammeont, Berlief s.n. (LE, LY); Agde, Fabre s.n. (A,
G, K, P}; (les causses de) Bessan, Biche s.n. (MPU); Biége, near Pézenas, Biche s.n. (MPU); Castelnaw,
Barbarens, Duffort s.n. (GAT); near Montpellier, Duvai-Jouve s.n. (MPUY}; St. Martin de Londres, Duval-
Jouve s.n. (MPU); Rochers de Rigaud at Agde, Fabre s.n. (MPU); Roquehaute, near Agde, Théveneau s.n.
(BR, FI, K, LE, W}; Montpellier, Godron s.n. (BM, FI, K, LY, P); Montpellier, Mas Bigoureau, Revelicre
381 (BM); Trécoulon, near Montpellier, Touchy s.n. (K); La Colombiére, near Montpellier, Touchy s.n.
(MPU, P); Lodéve, s.coll., s.n. (MPU); Lansargues, s.coll,, s.n. (BR). INDRE: Rochers de St. André, near
Villiers, Rofiand s.n. (P). ISERE: garden in Grenoble, s.coll., s.n. (ex hb. Cosson) {P). LOIR-ET-CHER;
Le Gué de Loire, ncar Venddme, rocks of 8t. André, Legret s.n. (BR, G). LOT: Sérignac, Bach s.n. (FI,
MPU). LOT-ET-GARONNE: near Ste. Livrade-sur-Lot, d'4leizette s.n. (LD); Thibet, near Agen, de
Pommaret s.n. (Exsice. Schultz 1177) (BM, C, G, F1, JE, L, LE, MO, MPU, PRC, OXF); ibid., Garreute
s.n. (Exsice. Soc. Dauphinoise 1037) (FI, G, LY, MO, MPU, P, 7). LOZERE: foot of the Grézac, Aubouy
s.n. (MPU). PYRENEES ORIENTALES: Corbiéres, cote de |'Epervier, Timbal-Lagrave s.n. {W). VAR;
Draguignan, Pont &’ Aups, Girod s.n. (G); La Ste, Baume, Roux s.n. (P); (Cap) Roux, Roux & Blaisse s.n.
(FD); La Garde-Freinet, s.coll, s.n. (LD). VAUCLUSE: Carpentras, Feraud s.n. {LY); Avignon, Requien
s.n. (BOLO, G, K, LY, MPU, NY, P, P, TO, type of x Aegifotriticum triticoides). CULT.: ESSONNE:
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garden of de Vilmorin near Paris and sent to Fiori (Fl); garden of de Vilmorin at Verriéres-le-Buisson, near
Paris: ‘Ae. ovata (fermale) x Trificum cultivars’ (male) from France, nos. 180, 183, 270, 318, 396 (BR, G,
JE, K, P), 235 (JE, K, P), 236 (BR, JE, K, P), 259 (BR, JE, LE, P}, 296 (LE), 391 (G, JE, P}, 392 (G, LE,
P), all communicated by de Vilmorin & Groenland. HERAULT: Montpellier, School of Pharmacy, Plan-
chon s.n. {MPU, K). PARIS; Hortus Paris, s.cofl., s.n. {ex hb. Delacour) (P).

GEORGIA: Kaspi, 5.cofl, s.n. (ex hb. Grenier) (P).

GREECE, ATTICA: Athens, Phaleren, Haussknecht s.n. (JE).

ITALY: Verona, Porta Nueva, s.coll, s.r. (PI). CALABRIA/SICILY: received from Gussone by
Bertoloni (BOLO). ISLANDS: SARDINIA: sloc., Badaro s.n. (TO). SICILY: Pezzula, Citarda 13
(JE); Calascalei, Gussone s.n. (FI); Casoli, Gussone s.n. (FI}, Agrigento, Gussone s.n. (FI); Caltavuture,
Todaro 1202 (BR, BM, FL, JE, K, LY, MPU, P, TO, W); Cannata, Reira s.n. (F1, TO); Palermo, Todaro
s.n. (MPU, W), Vicarni, Todaro s.n. (MPU, P, U, WY, Tripani, Todaro s.n. (MPU, P, FI, W); Paceco, To-
daro s.n. (P1).

RUSSIA, DAGHESTAN: Station of WIR at Derbent, Boguslavskii 199 (WIR).

SPAIN, CADIZ: Puerto Real, Bourgeau s.n. (P). NAVARRA: Pamplona, Vavilov 55918-55920
(WIR 1663-1665).

Notes: 1. Although the literature from before 1884 clearly indicates that Ae.
triticoides 1s the result of Ae. geniculata x bread wheat (but using ovata instead of
geniculata in the formula), Battandier & Trabut (1884; 107) nevertheless state that
Triticum durum is involved. Superficially the two hybrids may be very similar in
outline.

2. Gandoger, Fi. Eur. 25: 4 (1892) published nine ‘microspecies’ within the (hy-
brid) species degilops triticoides. They are not validly published according to Art.
33.4 of the ICBN.

3. Percival (1921: 385) quotes Fabre who stated that degilops triticoides plants
also grew out of the cross de. ‘triaristata’ x bread wheat. Thus the name Aegilops
triticoides was referred to the products of two different crosses. Undoubtly they
look similar, but the neglecta cross was later also found in a natural habitat and de-
scribed by Grenier & Godron (1856: 601) as Triticum vulgari-triaristatum.

4, Requien found this hybrid during several years near Avignon in southern
France and subsequently sent samples of his material 1o various botanists, e.g., Bal-
bis in Turin (TO) and Bertoloni in Bologna (BOLO). Material from various years
{‘Requien, 1825°, ‘Requien, 1827") is present in (5, making it difficult to establish
from which collection isotypes now derive. Many labels carry notes like ‘Requien
dedit’ {e.g., in MPU) or ‘Requien Avignon’. My list of isotypes therefore summa-
rizes all herbaria with handwritten notes indicating that material was received from
Requien. As Bertoloni published the species with the aid of notes and material, re-
ceived from Requien (cf., Bertoloni, 1834: 789: ‘&. triticoides Regq. Pl sicc.’; the
label of the holotype has ‘Aegilops triticoides nob.” on it in Bertoloni’s handwrit-
ing}, the BOLO collection is the holotype. Undoubtly there is isotype material at
Requien’s herbarium at AV, but I have been unable to see it.

5. This assumed misidentification by Gussone is cited as ‘Adegilops triuncialis
Guss.” in synonymy of de. triticoides by Bertoloni, Fl. ital. 1: 788 (1834); Parla-
tore, F1. ital. 1{2): 512 (1850); von Steudel, Syn. pl. glumac. 1: 354 (1854); Cosson
& Duricu de Maisonneuve, Expl, sci. Algérie 2: 211 (1853); Tchichatscheft, Asie
min., Bot. 2: 582 (1860), and Nyman, Consp. fl. eur. 4; 839 (1882}; in synonymy of
T. vulgari-ovatum by Grenier & Godron, Fl. France 3(2): 600 (1856), and in syn-
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onymy of 7. requienii by Richter, Pl. eur. 1: 129 (1890). Although several Gussone
collections of the hybrid have been seen (see above at specimens seen), the speci-
mens that have been misidentified as the Linnaean species have not been available.

Excluded species. All species listed here are artificiailly created crosses that were
given botanical names with epithets in the sense of Art. 23, but their publication is
not in accordance with other ICBN rules (notably for their invalid generic names x
Aegilotricum and x Aegilotrichum; see Art. H.6.2). For none of the names has a
type specimen been indicated, although this is not needed, all being published be-
fore 1958 {see Art. 37.1). See below for a note on the Ciferri & Giacomini names.
Generic names are alphabetic; within a genus, species names are alphabetic:

Aegilotrichum blaringhemii A.Camus, Bull. Mus. Hist. Nat. Paris 33: 539 (1927,
‘Blaringhemii’), nom. incorr. — Homotypic synonym: x Aegilotriticum blar-
inghemii Cif. & Giacom., Nomencl. fl. ital. 1: 51 (1950, ‘Blaringemii’, pro nom.
nov.), nom. incorr. = Aegilops ventricosq Tausch x Triticum turgidum L. (most
probably ssp. furgidum). — Note: Camus (1927: 539 based her name on the
cross ‘Ae. ventricosa x Triticum ventricosum’, while Ciferri & Giacomini (1950:
51) based their name on Ae. ventricosa x Triticum turgidum. As this would indi-
cate different types, ruling of Art. 64.3 on likely confusion of names could be in-
voked. Camus, however, referred to Blaringhem (1926: 695), where the formula
of her cross is not listed, but Ae. ventricosa x T. turgidum instead, as well as the
backcross with the wheat parent. Hence I consider Camus’ (1927) notation of the
cross involved as erroneous and the cross de. ventricosa x T. turgidum actually
being meant by her. The combination of Ciferri & Giacomini is then an isonym,
but invalid because of Art. 36.1.

Aecgilotrichum hybridum A.Camus, Bull. Mus. Hist. Nat. Paris 33: 539 (1927,
with ‘Agilops ovata x Triticum Spelta’), nom. incorr. = Aegilops ventricosa
Tausch x Triticum aestivum L. ssp. spelta (L.) Thell. — Note: although Camus
refers to Blaringhem’s (1926: 694} cross, the latter’s paper deals with Ae. ventri-
cosa tather than ‘ovara’ crosses with various wheats, Camus’ notation is most
likely erreneous.

X Aegilotricum caudata-dicoccon E.Ochler, Ziichter 6(11/12): 263 (1934, ‘dicoc-
cum’), nom., inval. (Arts. 23.6¢d), H.6.2 (and thus for 32.1¢h)), and H.10.3) =
Aegilops caudata L. x Triticum turgidum L. ssp. dicoccon (Schrank) Thell. -
Note: no indication of a type specimen, incorrect formation of the generic name
(Art. H.6.2), and a condensed formula instead of an epithet (Arts. 23.6¢d) and
H.10.3). Although only a German description is provided the name is not invalid
because of Art. 36.1.

X Aegilotricum ovata-turgidum Percival, Ann. Bot. 50(199): 427 (1936), nom.
inval. (Arts. 23.6¢d), H.6.2 (and thus for 32.1¢4)), 36.1, and H.10.3) = Adegilops
geniculata Roth x Triticum turgidum L. ssp. turgidum (var. iodurum with re-
leased variety name ‘Poulard d’Australie’). — Notes: 1. No Latin {Art. 36.1),
but a detailed English description of the characters in which the hybrid differs
from its parents is provided; no indication of a type specimen, and a condensed
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formula instead of an epithet (Arts. 23.6(d) and H.10.3). The name is also in-
correct for its incorrect formation of the generic name (Art. H.6.2). 2. This fer-
tile hybrid from the cross ‘Ae. ovata @ x T. turgidum & (T. turgidum var. io-
durum. Poulard d’Australie)’ (Percival, 1936: 427) was obtained by Percival
in 1926, and described in an earlier paper (Percival, 1930: 236), but only in his
1936 paper did Percival attach a botanical name to it, using a condensed for-
mula. :

x Aegilotricum triuncialis-dicoccon E.Ochler, Ziichter 6(11/12): 265 (1934, *dic-
occumt’), nom. inval. (Arts. 23.6(d), H.6.2 (and thus for 32.1¢%)), 36.1, and
H.10.3) = Aegilops triuncialis L. x Triticum turgidum L. ssp. dicoccon (Schrank)
Thell. - Note: see at x Aegilotricum caudata-dicoccon.

X Aegilotricum triuncialis-durum E.Oechler, Ziichter 8(2): 29 (1936), nom. inval.
(Arts. 23.6(d), H.6.2 (and thus for 32.1¢b)), 36.1, and H.10.3) = Aegilops triun-
cialis L. x Triticum turgidum L. ssp. durum (Desf)) Husn. — Note: see at x
Aegilotricum caudata-dicoccon.

Ciferri and Giacomini (1950: 51, 179-180) invalidly published many species (in
fact names for artificial crosses) in the nothogenus x degilotriticum in view of Arts,
36.1,40.1 and H.10.1 of the ICBN, as there is no Latin diagnosis or reference (Art.
36.1). Bowden {1959: 676-677) assessed the status of at least the new names as
nomina ruda. In their notation of the cross involved Ciferri & Giacomini use T,
dicoccoides, T. durum, cte,, for the Triticum parent, but these names are altered
here in accordance with my classification of Triticum of Chapter 5.4.3. The follow-
ing species names are therefore excluded here until their proper description:

x Aegilotriticum bleieri Cif. & Giacom., Nomencl. fl. ital. i; 51 (1950, ‘Bleieri®),
nom. inval. = Aegilops geniculata Roth x Triticum turgidum L. ssp. durum
{Desf.) Husn.

x Aegilotriticam caudicoccoides Cif. & Giacom., Nomenecl. fl. ital. 1 179 (1950).
nom, imval. = Aegilops caudata L. x Triticum turgidum L. ssp. dicoccoides
(Ko6m. ex Asch. & Graebn.) Thell.

X Aegilotriticum caudicoccum Cif. & Giacom., Nomencl. fl. ital. 1: 179 (1950),
nom. inval. = Aegilops caudata L. x Triticum turgidum 1., ssp. dicoccon
(Schrank) Thell. — Note: the same cross as earlier Oehler’s (1934: 263) x
Aegilotricum caudata-dicoccon.

x Aegilotriticum cylindrurum Cif. & Giacom., Nomencl. fl. ital. 1; 179 (1950),
nom. inval. = Aegilops cylindrica Host x Triticum turgidum L. ssp. durum
(Desf’) Husn.

x Aegilotriticum forlanii Cif. & Giacom., Nomencl, fl. ital. 1: 51 (1950,
‘Forlanii’), nom. inval. = Aegilops geniculata Roth x Triticum aestivum L. ssp.
spelra (L.) Thell.

x Aegilotriticum kiharae Cif. & Giacom., Nomengl. fl. ital. 1: 51 (1950,
‘Kiharae’), nom. inval. = Aegilops geniculata Roth x Triticum turgidum L. ssp.
dicoccon (Schrank) Thell.

x Aegilotriticum laumontii Cif. & Giacom., Nomencl. fl. ital. 1: 51 (1950, ‘Lau-
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montii’), nom. inval. = Aegilops triuncialis L. x Triticum turgidum L, ssp. durum
(Desf.) Husn. — Note: the same cross as earlier QOehler’s {1936: 29) x
Aegilotricum triuncialis-durum.

x Aegilotriticum longleyi Cif. & Giacom., Nomencl. fl. ital. 1: 51 (1950, ‘Long-
leyi™), nom. inval. = Aegilops triuncialis L. x Triticum aestivum L. ssp. com-
pactum (Host) MacKey.

X Aegilotriticum mcfaddensii Cif. & Giacom., Nomencl. fl. ital. 1: 180 (1950,
*‘Me-Faddensii’}, nom. inval. = Aegilops uniaristata Vis. x Triticum turgidum L.
ssp. dicoccoides (Kom. ex Asch. & Graebn.) Thell.

X Aegilotriticum monaristatum Cif. & Giacom., Nomencl. fl. ital. 1: 180 (1950),
nom. inval. = Aegilops uniaristata Vis. x Triticum monococcum L. ssp. mono-
coccunt,

x Aecgilotriticum monotoides Cif. & Giacom., Nomencl. fl. ital. 1: 179 (1950),
nom. inval. = Aegilops speltoides Tausch x Triticum monococcum L. ssp. mono-
coccum.

X Aegilotriticum ochleri Cif. & Giacom., Nomencl. fl. ital. 1: 51 (1950,
‘Qehleri’), nom. inval. = Aegilops triuncialis L. X Triticum turgidum L. ssp. dic-
occon (Schrank) Thell. — Note: the same cross as earlier Oehler’s (1934: 265) x
Aegilotricum triuncialis-dicoccon.

x Aegilotriticom sandoi Cif. & Giacom., Nomencl. fl. ital. 1; 51 (1950, ‘Sandoi’),
nom, inval. = Aegilops triuncialis L. x Triticum aestivum L. ssp. spelta (L.)
Thell.

x Aegilotriticum searsii Cif. & Giacom., Nomencl. fl. ital. 1: 179 (1950, ‘Sear-
sii"), nom. inval. = Aegilops speltoides Tausch x Triticum turgidum L. ssp. dic-
ocecoides (Korn., ex Asch. & Graebn.) Thell.

x Aegilotriticum speltaffine Cif. & Giacom., Nomencl. fl. ital. 1: 180 (1950),
nom. inval. = x Aegilotriticum blaringemii Cif. & Giacom. x Triticum turgidum
L. ssp. durum (Dest.) Husn,

x Aegilotriticum speltopheevii Cif. & Giacom., Nomencl. fl. ital. 1: 180 (1950),
rom, inval. = Aegilops speltoides Tausch x Triticum timopheevii (Zhuk.) Zhuk.
sSSp. limopheevii.

x Aegilotriticom spelturgidum Cif. & Giacom., Nomencl. fl. ital. 1: 180 (1950},
nom. inval. = Aegilops speltoides Tausch x Triticum turgidum L. ssp. turgidum,

X Aegilotriticum sphaerovatum Cif. & Giacom., Nomencl. fl. ital. 1: 179 {1950),
nom. inval. = Aegilops geniculata Roth x Triticum aestivum L. ssp. sphaerococ-
cum (Percival) MacKey.

x Aegilotriticum tschermakii Cif. & Giacom., Nomencl. fl. ital. 1: 51 (1950,
‘Tschermakil’), nom. inval, = Aegilops geniculata Roth x Triticum turgidum L.
ssp. dicoccoides (Kém. ex Asch. & Graebn.) Thell.

X Acgilotriticum unipheevii Cif. & Giacom., Nomencl. fl. ital. 1: 180 (1950),
nom. inval. = Aegilops uniaristata Vis. x Triticum timopheevii (Zhuk.) Zhuk.
ssp. timopheevii.

X Aegilotriticum unilopoides Cif. & Giacom., Nomencl. fl. ital. 1: 180 (1950),
nom. fnval. = Aegilops uniaristata Vis. x Triticum monococcum L. ssp.
aegilopoides (Link) Thell. — Note: Triticum aegilopoides at Ciferri & Giacomini
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{1950: 180), but this name at species level is illegitimate (see 5.4.3, Table 9),

x Aegilotriticum ventricare Cif. & Giacom., Nomencl. fl. ital. 1: 51 {1950), nom.
inval. = Aegilops ventricosa Tausch x Triticum aestivum L. ssp. aestivum —
Note: T. vulgare instead of gestivum at Ciferri & Giacomini (1951: 51). See note
2 at 4.2.2.4, x Aegilotriticum rodetii.

X Aegilotriticum ventridurum Cif. & Giacom., Nomencl. fl. ital. 1: 180 (1950},
nom. inval. = Aegilops ventricosa Tausch x Triticum turgidum L. ssp. durum
(Desf.) Husn. — Note: the same hybrid as x Aegilotriticum rodetii but artificially
created. Seenote 2 at4.2.2.4.

x Aegilotriticum vonbergii Cif. & Giacom., Nomencl. fl. ital. 1: 51 (1950, ‘Von-
bergii’), nom. inval. = Aegilops geniculata Roth x Triticum turgidum L. ssp,
turgidum.

Specimens examined (specimens of accepted species are listed under 4.2.2.1-
4.2.2.7. In total around 500 specimens of hybrids were examined);
Aegilops x Aegilops hybrids (female parent x male parent):

biuncialis x peregrina var. peregrina: EUROPE; GREECE, ISLANDS: SERIFOS:; Livadion, necar
Serifos town, Runemark & Bentzer 27289 (LD).

biuncialis x triuncialis: EUROPE: BULGARIA: Sadovo, station of IIPGR, van Slageren &
Zacharieva MSMZ-90244H (ICARDA, IIPGR).

columnaris x triuncialis: EUROPE: RUSSIA, DAGHESTAN: station of WIR at Derbent, van
Slageren & Boguslavskii MSRB-90160H (ICARDA).

crassa x cylindrica: EUROPA: ARMENIA: canyon Rasdan river, in Erevan, van Slageren &
Gandilyan MSPG-92058 (ICARDA).

cylindrica x triuncialis: EUROPE: RUSSIA, DAGHESTAN: station of WIR at Derbent, van
Slageren & Boguslavskii MSRB-90152H, $0202H (ICARDA).

geniculata x peregrina var. peregrina: EUROPE: CYPRUS: Avios Antonios, Sotira, Della s.n.
(ARI 2038, 3031, 3060, 3063); Kiti beach, Larnaca, Della s.n. (ARI 3047, 3059); Amathus, Holub s.n.
(K); S Kyrenia, Lang 24 (B); Kokkinotrinithia, Syngrassides 335 (CYP, K).

geniculata x triuncialis: EUROPE: FRANCE: Campagne, Loucky s.n. (ex hb. Cosson) (P). BULGAR-
1A: Sadovo, station of IIPGR, van Slageren & Zacharieva MSMZ-90240H, 90241 H (ICARDA, 1IPGR).

neglecta x biuncialis: EUROPE: BULGARIA: Sadovo, station of 1IPGR, van Slugeren & Zacharie-
va MSMZ-902428 (ICARDA, 1IPGR). UKRAINE, CRIMEA: Tarchankut, Tzvelev & al. 17108 (LE).

neglecta x cylindrica: EUROPE: BULGARIA: Sadovo, station of [IPGR, van Slageren &
Zuacharieva MSMZ-902424 (ICARDA, TIPGR). RUSSIA, DAGHESTAN: Dzhalgan Mt., near Derbent,
Boguslavskii s.n. (WIR).

, neglecta x triuncialiss EUROPE: BULGARIA: Sadovo, station of IIPGR, van Slageren &

Zacharieva MSMZ-90242H (ICARDA, TIPGR). FRANCE, VAR: near Toulon, s.colf., s.n. (FI).

triuncialis x cylindrica: ASIA: TURKMENISTAN: Kara-Kala reg., near Seiwan farm, near Sakar,
van Slageren & al. MSPGZK-91129H (ICARDA). EUROPE: RUSSIA, DAGHESTAN: Dzhalgan Mt.,
near Derbent, Boguslavskil s.n. {WIR); station of WIR at Derbent, van Slageren & Boguslavskii MSRB-
$0170H (ICARDA),

triuncialis x peregrina var. peregrina: EUROPE: CYPRUS: Kyrenia, Casey 445 (K); Agios Anto-
nios, Della 20335 (K); ibid., Sotira, Delia 2032 (K).
Aegilaps x Triticum hybrids (female parent x male parent):

Ae. biuncialis x T. turgidum ssp. dicoccoides: ASIA: LEBANON: Rachaya reg., near (Jaugaba,
coming from Sahmor, Valkoun et al. JVMSSK-93067 (ICARDA).

Ae. biuncialis x T. aestivam ssp. aestivam: ASIA: LEBANON: Jebl Liban reg., Ba’albek, near
Yamouni, coming from Ainata, Falkoun ef al. JVMSSK-23103 (ICARDA).

Ae. columnaris x T. turgiduom ssp. durum: EUROPE: BULGARIA: Sadovo, station of IIPGR, van
Slageren & Zacharieva MSMZ-90243H (ICARDA, [IPGR).
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Fig. 7. Natural hybrid (centre, van Slageren & Bogusiavski MSRB-90188H, ICARDA) of degilops tri-
uncialis (lefty and Ae, biuncialis (right) in a grassland on the eastern slope of Dzhalgan Mt., near Der-
bent, Daghestan, Russia.

Ae. columnaris x Triticum {(4n/6n): EUROPE: ITALY: s.loc., given by Campbell to Chiovenda
s.n. (BOLO).

Ae. crassa x T. aestivam ssp. aestivum: ASIA: IRAN: Karaj to Qasvin, 20 ki before Qasvin, van
Slageren & Nikpour MSMN-93152H (ICARDA). UZBEKISTAN: Kaplanbek, Popova s.n. (WIR 1624,
1629, 1635, 1638); 20 km from Tashkent to Kaplanbek, Popova s.n. (WIR 1628, 1639); near Yang-
Arik, Popova s.n. (WIR 1625, 1630, 1636, 1637); Dzhizak to Gallya-Aral, van Slageren & al. MSP-
GAP-91153H, 91158H (ICARDA, YAI).

Ae. cylindrica x Triticum (4n): ASIA: TRAN: Bushire, Koie 1042 (C, K, LE, type of Aegilops
bushirica).

Ae. geniculata x T. turgidum ssp. durum: AFRICA: ALGERIA: Radjradj, near Berrouaghia, re-
ceived from Trabut by WIR (WIR 1626). EUROPE: ITALY, ISLANDS: SICILY: W Catania, Vavilov
s.n {WIR 1627). RUSSIA, DAGHESTAN: Station of WIR at Derbent, Zhukov 60 (WIR).

Ae. geniculata x T. aestivam ssp. spelta ‘barbatum’: CULT.: EUROPE: FRANCE: s.loc., Godron
4(P).

Ae. juvenalis x T. aestivum ssp. aestivam: EUROPE: RUSSIA, DAGHESTAN: Station of WIR at
Derbent, Bogusiavskii 681 (WIR), 863 (FI, GAT, K, NY, W),

Ae. neglecta x T. aestivum ssp. spelta: ASIA: AZERBAIJAN: Baku prov., Achmedlu, Holmberg
628, 628h (LD},

Ae. neglecta x T. turgidum ssp. durum: ASIA: TURKEY: Boudja, near [zmir, Balansa s.n. (L).

Ae. speltoides var. ligustica x T. aestivam ssp. aestivam: ASTA: SYRIA: Jezira, just W Qamishly
to Amuda, var Slageren & Sweid MSFS-91047aH (1CARDA).

Ae, speltoides x Triticum sp. (4n/6n): ASIA: SYRIA: Jezira, Wadi er Radd, Pabot s.n. (G).

Ae. triuncialis x T. aestivum ssp. spelta: EUROPE: AZERBALJAN: Baku prov., Achmedlu, Holm-
berg 633 (K, LD), 629, 633b, 927, 928 (LD, labels give *T. spelta x Ae. triuncialis’); Baku, Sitek, Holmn-
berg 463 (LD); Baku, Holmberg 361, 882 (LD).

66 Wageningen Agric. Univ. Papers 94-7 (1994)



Ae. umbellulata x T. aestivum ssp. aestivam: EURQPE: RUSSIA, DAGHESTAN: Station of WIR
at Derbent, Bogusiavskii 864 (F1, GAT, K, NY, W), s.n. (WIR).

Ae. ventricosa x T. aestivam: CULT.: EUROPE: FRANCE, ESSONNE: (garden of de Vilmorin at)
Verriéres-le-Buisson, near Paris, Grorland s.n. (MPU, sub nom. Aegilops rodeti!).

Aegilops x Aegilops hybrids of unclear parentage (notation female x male parent

or vice versa cannot be given);

biuncialis x cylindrica: EUROPE: BULGARIA: in Pemik, above old town, van Slugeren & al.
MSMZNN-90294H (ICARDA, IIPGR}.

biuncialis x geniculata: EUROPE: CYPRUS: Kyrenia, Atherfon 1322 (K).

biuncialis x neglecta: ASIA: TURKEY: 208 km SW Ankara, Johnson & Hall s.n. (UCR).

cylindrica x columnaris: EUROPE: ARMENIA: garden of ERE, Erevan (material originating from
Erebuni Nature Reserve), van Slageren & Gandilyan MSPG-92040 ([(CARDA).

cylindrica x triuncialis: EUROPE: BULGARIA: NE Svilengrad, close to Turkish border, van
Slageren & Zacharieva MSMZ-902334 (ICARDA, IIPGR).

neglecta x triuncialis: EUROPE: BULGARIA: Haskovo to Ivanovo, van Slageren & Zacharieva
MEMZ-902224 (ICARDA, 1TPGR); near Kaprivlen, S of Goce Delcev, van Slageren & al. MSMZNN-
902614 (ICARDA, [IPGR); near Rozen, close to Rozenski Monastir, var Slageren & af. MSMZNN-
902724 (ICARDA, IIPGR}. FRANCE: Montpellier, Lehmann s.n. (Z). RUSSIA, DAGHESTAN: E
slope Dzhalgan Mt., W of Derbent, van Slageren & Boguslavskii MSRB-90186H (ICARDA).

triuncialis x biuncialis: EUROPE: RUSSIA, DAGHESTAN: E slope Dzhalgan Mt., W of Derbent,
van Slageren & Bogusiavskii MSRB-90188H (JICARDA).

triuncialis x cylindrica: EUROPE: RUSSIA, DAGHESTAN: E slope Dzhalgan Mt., W of Derbent,
van Slageren & Boguslavskii MSRB-90187H (ICARDA).

4.3 Phylogeny Fig. 8

Clayton & Renvoize (1986: 158} summarized the evolutionary history of Aegilops
(sensu lato as they include Ambiyopyrum as a section) in what may be called their
‘canopy model’, They state that about half of the species are diploid — it is 11 out of
23 species accepted here in the Aegilops — Amblyopyrum group — and it is supposed
that these have produced occasional hybrids, which have doubled their chromo-
some number to form amphidiploids. Following this, the buffering effect of shared
genomes has then made possible an elaborate network of cross-fertilization at the
tetraploid level, while at the same time developing self-pollination as the dominant
breeding mode. This system thus provides a rich and readily available source of ge-
netic variation; the self-pollination enables the fitness needed for mass colonization
in a changing environment such as the opening up of new agricultural and horticul-
tural lands (Zohary & Feldman, 1962: 59), while through the occasional occur-
rence of ¢ross-pollination at both the diploid (see, e.g., Ankory & Zohary, 1962)
and the tetraploid level (see the compilation by Zohary, 1966) the flexibility for re-
newed adaptation to a gradual change in environment is maintained. It has proven
to be particularly suitable in the dry Mediterranean environments (see also 6.1.4).

Hammer (1980a: 130) assumed that allogamous, self-incompatible plants, re-
sembling species of the Sitopsis section — especially Ae. speltoides — were ancestral
to the genera Aegilops and Amblyopyrum. He based this on the combination of an-
ther length and the amount of pollen produced, for which he found strong positive
correlations. Long anthers that produce great amounts of pollen are an indication of
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allogamy, with reductions in anther size and/or amount of pollen pointing at in-
creasing autogamy. Pollen-counting being too laborious, Hammer took ‘anther
length x width’ as the criterium, and developed a plausible model of evolution,
Elaborating on his model the following scenario is presented below. [Note that ‘2a’
indicates that this separate item -- hypothetically — occurred at the time of *2°.]

1

2a

68

Hammer supposed (l.c., 1980a: p. 140, Fig. 35) the origin of the genus to be in
Transcaucasia. From here on, owing to the increasing drought in the late Pleis-
tocene, many grass species, including the ancestral stock of degilops — Ambly-
opyrum, started spreading in western and southwestern directions. The areas of
distribution of the diploids can thus be explained; the more primitive, the closer
to this centre of origin. Thus Amblvopyrum muticum and Aegilops speltoides,
the former restricted to Turkey and Armenia, the latter in Turkey, reaching Bul-
garia and along the Fertile Crescent arc, may be considered the most primitive
species. Speciation of the Sitopsis group apparently happened mainly on the
western arc of the Fertile Crescent, with the species with the smallest anthers
{Ae. bicornis) reaching the furthest (the coast of Cyrenaica in Libya). Other
diploids reached the eastern Mediterranean (de. uniaristata, Ae. comosa), or
only partly so {(Ae. caudara, Ae. umbellulata); one diploid spread mainly to the
east (de. tauschii). In this old group speciation is relatively strong as is shown
by, e.g., the reported sterility of artificial hybrids of Sitopsis species, for exam-
ple between Ae. segrsii and Ae, longissima (Feldman & Kislev, 1977: 198). On
the other hand, the close genetic relationship of the species in the Sitopsis sec-
tion also accounts for the possibility of fertile F;s to be produced (Waines,
1969}, and the partial allogamy still enables occasional hybridization (see, e.g.,
Ankory & Zohary, 1962} to occur naturally.

Coinciding with the phenomenon, noted at ‘1’ has been a gradual change in
fertilization mechanism within the diploids from obligate allogamy (Ade. spel-
toides, Amblyopyrum muticum) to facultative antogamy (e.g., Ae. caudata, Ae.
comosa, Ae. longissima). Higher levels of autogamy are associated with lower
values for “anther length x width’ (as scored by Hammer, 1980a: p. 130, Fig.
32). This development happened at the lowest, most primitive ploidy (here:
diploid) level. [It must be noted that this model of distribution, speciation and
change to autogamy also can be applied 1o the wild taxa of Triticum. Hammer
(1980a: 144} notes that the anther length of the diploid 7riticum is shorter than
of the Sitopsis species, while other characters could be interpreted as reductions
or subsequent changes in any of the two groups, e.g., two versus only one keel,
hairy versus glabrous rachillae, and 1-2 versus 2-3 kernels per spikelet. This, as
well as the distribution patterns, underline development of both groups out of a
common ancestor, with, according to Hammer, the flower biclogy of the
diploid Triticum considered more derived and of degilops more close to the
common ancestor.]

At the (early) stage during the late Pleistocene it is supposed that Amblyopyrum
muticum, an obligate allogamous species, separated from the common stock
during the westward migration through Asia Minor (Hammer, 198Ca: 132). Eig
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{1929b: 204) had previously considered this an old species, being most closely re-
lated to the oldest section of Aegilops (his sect. Platystachys = sect. Sitopsis), and
showing relatively little plasticity in its morphology. Many morphological char-
acters place this species apart from all Aegilops species (enumerated in the key at
Chapter 9), while karyotype analysis later showed similarity with what 1s consid-
ered the most primitive Aegilops: Ae. speltoides (Chennaveeraiah, 1960: 158).

3 After this stage further evolution occured through polyploidization. According
to Zohary & Feldman {1962) this has been through the formation of a restricted
number of amphidiploids, sharing a common genome, and followed by hy-
bridization among them. The shared genomes caused an ecological and geneti-
cal buffering effect, which is an advantage in adapting to changing environ-
ments and enabling rapid colonization. Simultaneously, a further change oc-
curred in reproductive strategy towards almost complete autogamy with occa-
sional cross-pollination. Typical examples of the success of this development
are the widespread tetraploids Ae. geniculaia and Ae, triuncialis, but it must be
noted that this mode of reproduction is already developed by ‘advanced’
diploids as Ae. tauschii and Ae. umbellulata (Hammer, 1980a: 126).

4 Out of the initial distribution of the diploids the tetraploids spread further west-
wards along the Mediterranean basin, as well as in more northern and eastern di-
rections. This process continued until halted by natural boundaries and lack of
suitable environments, such as the Saharan and Arabian deserts, the central
Asian steppes, the Tian Shan and Himalayan Mountains or the coldness of the
continental climate (which particularly affected the spread to the north and east).

5 The complicated interactions that happened in the process of polyploidization
resulted in an intergrading network of forms and reproduction strategies that
make it impossible to point at any direction of the evolution at this stage (see
below). The tetraploid stage is apparently dominant and a further development
into hexaploids has been limited. The small areas of distribution of the hexa-
ploids are commented upon in 6.1.1.

Elucidating the phylogeny of Aegilops at the generic level or below inevitably
leads to the consideration of whether its delimitation is sound and/or natural. From
a theoretical point this is not the case. If a classification of the Adegilops — Ambly-
opyrum group reflects evolutionary history the recognized taxa should be mono-
phyletic. In the Triticeae the genomic classification of Ldve (1982, 1984) attempts
to pave the way for this. His system assumes that: {1} a genome type equals a
genus, and (2) a genome type should be the single most important determiner for
the designation of terminal taxa (in any forthcoming phylogenetical analysis). For
Aegilops this has led to its split-up into 12 genera (13 when Amblyopyrum is in-
cluded; more on this issue at 5.2). Some of these ‘split-genera’ are monogenormic,
can therefore be considered truly monophyletic, and should consequently appear as
terminal taxa in a cladistic analysis. This is the case for Amblyopyrum and the
diploid Aegilops ‘genera’, which appear as terminal clades in a parsimonious tree
of the monogenomic groups in the Triticeae (Fig. 8; see also Kellogg, 1989: Fig.
1).
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However, many genomic ‘Aegifops’ genera are characterized by a combination
of genome types, e.g., Aegilops sensu Love comprises species with the combina-
tions UM, MU, and UMN, thus involving three different genomes (U, M and N) in
original (U, N) and modified (M) forms, and must still be considered polyphyletic.
A heterogenomic species like Aegilops triuncialis (genomes UC and CU; see Table
2) is even considered multiple polyphyletic with its genome combination arising
after many reciprocal crosses (in both directions; see Table 2 and its note 6) of the
putative parents Ae. caudata (genome C) and Ae. umbellulata (genome U) (Kel-
logg, 1989; 797), A recent cladistic analysis of the Triticeae (Frederiksen & Se-
berg, 1992: 19) suggested that even the coherent Sitopsis section of S-genome
species may be polyphyletic, but not along the line of Ae. speltoides vs. the other
for species (as expressed by the glume moerphology and divided accordingly into
two subsections by Eig, 1929a: 69-70), but as spelivides — sharonensis — bicornis
vs. longissima — searsii, and mainly based on characters relating to the disarticula-
tion mechanism. Several recent cladistic analyses of the Triticeae (Kellogg, 1989;
Frederiksen & Seberg, 1992) nevertheless show a major clade to be represented by
all genomically defined split-genera of Aegilops (Fig. 8, Kellogg, 1989: 802),
added by Hernrardia, a genus that frequently accompanied Aegilops — Amblyopy-
rum — Triticum in earlier phenetic, numerical analyses (Baum, 1978a: Fig. 44-46;
[978b: Fig. 1; see also 5.2 and 5.3), as well as in an earlier phylogenetic analysis
(Baum, 1983: Fig. 15; see also 5.2.2 at *6’). Hernrardia is also regarded as related
to Aegilops by Clayton & Renvoize (1986: 147 (Fig. 13), 158), especially to the
section Fertebrata. It is therefore not surprising that Kellogg suggests keeping the
dehimitation of Aegilops in its ‘traditional’ sense, although with the inclusion of
Amblyopyrum (l.c., p. 804, Tab. 3).

As allopolyploidy and homoploid recombinational speciation are frequent in the
Triticeae (Jauhar & Crane, 1989: 574), the origin of the tribe is polypheletic and its
evolution at least partially reticulate. On a smaller scale this is also true for the
Aegilops — Amblyopyrum group in whatever delimitation we can think of, and in
spite of the fact that common, solely morphological, characters can define these
genera.

Clayton & Renvoize (1986) conclude that, because of the intergradation at the
tetraploid level, the diploid species are more distinct among themselves than the
species at higher ploidy levels. This, in my opinion, is less true than may be expect-
ed theoretically (the morphology and genetic ideatity is more crystalized in the
more primitive diploid species than in the more recently developed tetraploids).
The diploid Sitopsis species are sometimes difficult to separate, especially as they
occasionally produce hybrid swarms, displaying intermediate forms (e.g., between
Ae. sharonensis and Ae. longissima, see Ankory & Zohary, 1962: Fig. 1) in a way
similar to that of many tetraploids. From a practical, taxonomic point of view most
species are equally distinct at all ploidy levels. The clusters of Ae. biuncialis — ne-
glecta — columnaris and Ae. kotschyi — peregrina are the most difficult to separate.
Of course, the many interspecific hybrids that can be found (see Table 7 at 4.2) will
always blur clear-cut distinctions.
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S Aegilops, Amblyopyrum and Triticum are separate
genera

5.1 Taxa delimitation in Aegilops and Amblyopyrum

The great morphological variation displayed within many species in the degilops —
Amblyopyrum group has been the cause for extensive recognition of taxa below
this rank. In contrast, the rank of species itself and its delimitation does not seem to
have been the cause of much disagreement.

During the ‘Linnaean history’ of Adegilops sensu lato many new taxa were de-
scribed and mainly classified as species (see above at Fig. 2). This resulted in its
growth from the initial five species in 1753 to 22 in 1929 (see also 3.2). The many
botanists and (cyto)geneticists who have dealt with the genus since the mono-
graphs of Zhukovsky (1928; 19 species) and Eig (192%9a; 22 species), have not put
forward any fundamental change in this number, which has only varied between 21
and 23. Also genome analysis by, e.g., Kihara (1940: 61 — 23 species, 1954: 342 —
21 species) has not radically changed the species concept, but rather highlighted
different affinities among them. Al the species level the major features have been:
(1) whether some species should be included in other species or not (e.g., de. pere-
grina also comprising Ae. kotschyi, and Ae. speltoides including Ae. aucheri (sic!
he probably meant Ae. ligustica) as proposed by Kihara, 1954; 342), and (2) an os-
cillation between the status of species or that of subspecies or variety of some well-
recognized taxa: degilops spelioides and Ae. ligustica separate or within de. spel-
toides; Ae. comosa and Ae. heldreichii versus only Ae. comosa; Ae. triuncialis and
Ae. persica or both in Ae. triuncialis. But even in these clear cases the non-typical
variant was sometimes created at infraspecific rank (e.g., brachyathera as a variety
of Ae. triuncialis (Boissier, 1884)), and later transferred, eventually to their current
species. When compared with the last overview by Hammer (1980a, 1980b) the
number of species has remained the same in this new reviston, but a drastic reduc-
tion in subspecific taxa is proposed.

An entirely different situation has developed regarding taxa below species level.
Next to morphological differences, be they great or small, that were given taxo-
nomic recognition this situation is compounded by the fact that most species are
known to be autogamous and thus the identity of any special form may be main-
tained to a large extent. Taxonomic recognition of this phenomenon will thus pave
the way for, e.g., 27 taxa within Ae. geniculata or 26 taxa within Ae. triuncialis.
When applied to the similarly autogamous wild taxa of Triticum, it would lead to
no less than 61 infraspecific taxa in the case of T. monococcum ssp. aegilopoides
(cf., Dorofeev & Korovina, 1979, sub nom. 7. haeoticum)! This would result in a
strict, morphologically based, and rigid classification of what is a continuous ge-
netic spectrum within a species. It would also be open-ended to accomodate new
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forms not yet found, which would not completely fit into this fine-mazed system.

This type of detailed system for Aegilops and Amblyopyrum was proposed in the
last revision by Hammer (1980a, 1980b). His categories of subspecies, variety and
forma were motivated as follows:

1. The subspecies category encompasses not only the traditional geographical
definition, but also forms with a different chromosome number, as well as various
ecotypes and physiological races (as defined by Stace, 1976), even when the mor-
phological differences are limited (Hammer, 1980a: 47). Also, distinctly differing
morphology, combined with diverging areas of distribution (examples: Ae. tauschii
ssp. tauschii and ssp. strangulata, Ae. comosa ssp. comosa and ssp. heldreichii),
and related taxa with known reproductive isolation (e.g., Ade. longissima ssp.
longissima and ssp. sharonensis), are assigned subspecies rank by Hammer, His
examples are, however, curious: there is considerable variation in the forms of Ae.
tauschii, which all show intergradations among them (pers. obs., and Kim et al.,
1992: 510), and which have a non-divergent distribution. The comosa forms, al-
though different in morphology (compare Figs. 26 and 28) are clearly sympatric
(see Figs. 27 and 29). The ‘longissima’ and ‘sharonensis’ are indeed reproductive-
ly isolated, except at recently disturbed sites (Waines & Johnson, 1972), which, to-
gether with differences in morphology, genome and seed proteins, and an almost
completely allopatric distribution, underlines a good separation at the species level.

2. Varieties and formae are not sympatric but distingnished on presence or absence
of pubescence, minor variations in pubescence (sic) or on difference in colour {Ham-
mer, 1980a: 48). The hairiness, mainly of the glumes, I have found to vary in all
grades possible, while the discolouration of herbarium material poses extra problems.

In my opinion this system is as over-elaborate and inflexible for the classifica-
tion of the wild taxa as it is for ‘groups’ such as the major wheat cultivars (Doro-
feev & Korovina, 1979; see MacKey’s (1981) critique on their classification). In
accord with MacKey I prefer a drastic lumping at the infraspecitic level, leading to
a more simple and flexible classification, which can deal with future emendations
in, e.g., colour, hairyness, length of awns, size of plants, etc. Such a system is also
practical for users such as gene banks, who, in my experience, have hardly recog-
nized infraspecific taxa in Aegilops sensu lato. Also I found that breeders, explor-
ing the variation in the wider gene pool of a crop, are only interested in the source
itself — the population or single head progeny — of a desirable character, rather than
in its detailed classification.

As aresuli [ decided to maintain only clear discontinuities in, preferably, several
(but sometimes only one) characters within species. If these had been corroborated
by distinction in ecology or geography, their rank would have been that of sub-
species (cf., Davis, 1965: 1). As only local or regional variation was observed with-
out geographical distinction, the rank of variety has been assigned to all these non-
typical forms. Only five are here maintained in degifops and one in Ambiyopyrum.
Thus, for example, the clear difference in hispid hairiness of Amblyopyrum mu-
ticum is expressed in the two (sympatric) varieties muticum and loliacewm, but
Gandilyan’s (1975) varieties, based on glume hairiness and seed colour (e.g., var.
pual = pubus + albus; var. nurub = nudus + rubrus), are not recognized.
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5.2 Aegilops and Triticum are separate genera Table 8

5.2.1 Discussion

An overview of the treatment of the two genera is presented in Table &, using the
major treatments of degilops (see 3.2) as reference points. Although as many as
153 floras (including some prodromi) are included in the survey it is not exhaus-
tive, and interpretation should be made with care. Whether Aegilops and Triticum
should be united or not and on what grounds was not an issue since the inception of
both genera in 1753 up to the end of the 19th century. Up to 1851 only Forsskal’s
Flora aegyptiaco-arabica located an Aegilops species under Triticum (Ae.
bicornis, l.c., 1775: 26), but the genus Aegilops as such was not mentioned by him.
Up to Boissier’s fifth volume of the Flora orientalis from 1884, Grenier & Go-
dron’s (1856) classification of Aegilops as a section of an enlarged Triticum was al-
most the only one uniting the two genera. [The natural hybrids of the two genera
were incorporated along with the cultivated wheats in the section Eutriticum. See
also at 4.2.1.] The only other one inspected in this survey is de Cesati, Passerini
and Gibelli’s Compendio della flora italiana of which the part with degilops —
Triticum appeared in 1869. This book, however, is more a prodromus with generic
descriptions and keys than a flora, and cites ‘ Triticum Gr. et Godr.” thereby directly
referring to Grenier & Godron’s flora.

At the end of the last century several authotitive treatments of the plant kingdom
appeared, which located Aegilops either as a part of Triticum but without rank, e.g.,
Bentham & Hooker’s (1883) Genera plantarum and Richter’s (1891) Plantae eu-
ropeae, or {again) as a section of Triticum, e.g., Hackel in Engler & Prantl’s Die
natiirlichen Pflanzenfamilien, Vol. 2(2) (1887} and von Dalla Torre & Harms’
(1900) Genera siphonogamarum. Hackel, however, calls his 4degilops and Sitopy-
ros ‘schwach geschicdenc Sectionen’ [weakly separated sections], (Lc., 1887: 80),
separating them with the one character that covered all species of both groups:
‘glumes weakly curved, not or unclearly keeled’ {(degilops) vs. ‘giumes with sharp
keel” (Sitopyros). This glume character was mentioned as carly as 1850 in the
emendation of Aegilops in Jaubert & Spach’s lustrationes plantarum ovientalium
(1850: 10), and is still most prominent in recent floras (e.g., Bor, 1968: 23; Davis,
1983 163; Feinbrun-Dothan, 1986: 155), and overviews of the grasses (e.g., Pil-
ger, 1954; 315; Clayton & Renvoize, 1986; 149). {Note that if Trificum had only
comprised the wild taxa the glabrous viz. bearded margins of the rachis segments
would have been a good, additional character.]

Especially since Hackel’s (1887) treatment a notable increase in floras that place
Aegilops under Triticum — for example the treatment in the authorative Synopsis
der mitteleuropdischen Flora from Ascherson & Graebner (1901-02) — can be seen
(Table 8), until the two monographs, by Zhukovsky (1928) and Eig (1929a), firmly
re-established the separation of the two genera.

The different treatment of the Aegilops — Triticum group by Krause (1898: 338-
339) is noteworthy. He recognized the presence of hybrids between them, but also
of members of this group with Hordeum, Elymus, and Secale. Therefore he pro-
posed uniting these five genera on the basis of their crossability into one, Frumen-
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Table 8, Floristic treatments of Aegifops and Trificum between 1753 and 1994 with reference to major
Aegilops revisions

Period Number of Aegilops [ Triticum %
floras inspected separate

1753-1851 23 22 956
1852-1884 16 14 87.5
1885-1929 37 24 64.9
1930-1980 65 59 90.8
1981-1994 12 12 100.0
Total 153 131 85.6

tum Krause (an illegitimate name as he should have taken the name from one of the
constituting genera, cf., Butzin (1973: 132)), but immediately subdivided this
genus into subgenera with Aegilops in its traditional concept being one of them!
The notion, however, that taxa — here genera — must be united on the basis of cross-
ability was later picked up by, e.g., Stebbins (1956: 240) and others (see 5.5.2).

It thus appears from Table 8 that most of the floras — arguably for purely practi-
cal reasons — maintained the separation of the two genera, but it is noteworthy that
individual Sitopsis species, as they resemble wild wheats more than the others,
were sgparated from Aegilops and put under Triticum in several cases. This hap-
pened irrespective of Chennaveeratah’s (1960} karyomorphological considerations
when he transferred the whole section. Examples are Ae. bicornis, which was origi-
nally published under Triticum by Forsskil (1775: 26), and located as the only
species under Triticum by, e.g., Kunth (1833: 440), von Steudel (1841: 715),
Scholz (1974: 436), and Sherif & Siddiqi in El-Gadi (1988: 112). Also both vari-
eties of de. speltoides were separated and placed under Triticum by, e.g., Parlatore
(1850: 507-508), Nyman (1882: 840; 1890: 342), and Gism