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The content of this collecting guide is intended only as a general reference for future 
collecting missions; the contents and data within are not guaranteed to be complete, 
correct, timely, current or up-to-date at the time of publishing. For general information 
and resources on collecting crop wild relatives, visit cwrdiversity.org.



Introduction i

The boundaries and names shown on the maps included in this guide do not imply official endorsement or 
acceptance by the Adapting Agriculture to Climate Change Project. Data source: GADM, Version 1.0 via 
diva-gis.org

This work is licenced by RBG Kew (2016) under the Creative Commons CC BY-NC-ND 4.0 Licence. To view 
a copy of the licence visit http://creativecommons.org/licenses/by-nc-nd/4.0/. If use in any further context is 
required please contact RBG Kew for permission. Copyright restrictions for the datasets and images used in 
the compilation remain as stated at their primary sources. 

This work was undertaken as part of the initiative “Adapting Agriculture to Climate Change” which 
is supported by the Government of Norway. The project is managed by the Global Crop Diversity Trust 
with the Millennium Seed Bank of the Royal Botanic Gardens, Kew, in partnership with national and 
international genebanks and plant breeding institutes around the world. It is implemented in accordance 
with the International Treaty on Plant Genetic Resources for Food and Agriculture. For further information 
see the project website: www.cwrdiversity.org/ 

Many individual scientists, herbaria, genebanks and specialist institutes are contributing advice and 
information to the Project and these guides. The Project aims to collect the wild relatives of 29 key crops, 
conserve them in genebanks, and prepare them for use in plant improvement programs to breed new 
crop varieties adapted to future climates.
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How to use this guide iii

This collecting guide consists of species profiles and information sheets contained within 
this folder, alongside a CD which contains localities of the taxa in an excel file.

The species included in this guide are a selection of the wild relatives of the 29 key crops 
which this project covers. It is not a definitive guide to the Crop Wild Relatives in this 
country.

The guides are designed to be used both in the planning of a collecting trip, and also in 
the field.

At the front of this guide there is a phenology table showing the flowering and fruiting 
times of all the taxa to indicate which species may be found at a certain time of year, or 
when to collect target species.

Synonyms for each species are listed in the Appendix at the end of this guide.

On each species profile, there is  a collection of images to help identify the target species, 
accompanied by a series of symbols :

      

April - 
May

July - 
October

10m

Seed Collecting 
Method: refer to the 
options on the Seed 
Collecting Techniques 
information sheet 
p.viii-ix

Habit and scale 
diagram shows 
the habit of 
the plant and 
approximate size 

Phenology 
information:
indicates the 
months in which the 
target species is in 
flower and in fruit.

Conservation Status:
(see next page)

Image of ripe 
seed, with scale.



Conservation Assessments

Conservation Status:
Assessments are completed using 2001 IUCN Red List Categories and Criteria version 3.1 
with the following categories:

Where a full conservation assessment has not been completed, a preliminary conservation 
rating may be indicated. Preliminary assessments are produced using specimen locality data  
and GIS, which calculates two parameters accepted by IUCN as suitable measures of range: 
namely extent of occurence (EOO) and area of occupancy (AOO). These values derived for 
each species are then compared with thresholds set out by IUCN under Criterion B.
Where a preliminary conservation assessment has been calculated this is indicated by the 
word PRELIM:

iv

CRITICALLY ENDANGERED
Considered to be facing an extremely high 
risk of extinction in the wild.

ENDANGERED
Considered to be facing a very high risk of 
extinction in the wild.

VULNERABLE
Considered to be facing a high risk of 
extinction in the wild.

NEAR THREATENED
Is close to qualifying for or is likely to qualify 
for a threatened category in the near future.

LEAST CONCERN
Does not qualify for a threatened rating. 
Widespread and abundant taxa are included in 
this category.

DATA DEFICIENT
There is inadequate information to make a 
direct, or indirect, assessment of its risk of 
extinction based on its distribution and/or 
population status.

IUCN Graphics Credit: Peter Halasz

NOT EVALUATED
A conservation assessment for this species 
has not yet been carried out.



Maps
Two maps are provided for each target species. The first map shows a point distribution of 
all the known localities of this species based on herbarium specimen records and existing 
data-sets. The area shaded on this map shows the predicted distribution based on Maxent.

The second map shows the potential gaps in gene bank collections, where seed collections 
should be targetted. 

v

Predicted Taxon Distribution

Areas in Need of Collection



Useful resources

The following resources are available online.

Kew technical information sheets
•	 Assessing a potential seed collection: 

http://brahmsonline.kew.org/Content/Projects/msbp/resources/Training/02-Assessing-population.pdf

•	 Post-harvest handling of seed collections: 
http://brahmsonline.kew.org/Content/Projects/msbp/resources/Training/04-Post-harvest-handling.pdf

Other sheets covering the following topics are available from 

http://brahmsonline.kew.org/msbp/Training/Resources

•	 Protocol for comparative seed longevity testing
•	 Measuring seed moisture status using a hygrometer
•	 Selecting containers for long-term seed storage
•	 Low-cost monitors of seed moisture status
•	 Small-scale seed drying methods
•	 Equilibrating seeds to specific moisture levels
•	 Identifying desiccation-sensitive seeds
•	 Seed bank design: seed drying rooms
•	 Seed bank design: cold rooms for seed storage
•	 Cleaning seed collections for long-term conservation

ENSCONET seed collecting manual for wild species
http://ensconet.maich.gr/PDF/Collecting_protocol_English.pdf

Seed conservation: turning science into practice
https://academic.oup.com/aob/article/95/5/888/201951

Collecting plant genetic diversity: Technical guidelines (Bioversity)
http://cropgenebank.sgrp.cgiar.org/index.php?option=com_content&view=article&id=390&Itemid=557

FAO – Commission on Genetic Resources for Food and Agriculture
http://www.fao.org/nr/cgrfa/en/

IUCN Red List Categories and Criteria (Version 3.1)
https://iucn-csg.org/red-list-categories/

Plants of the World Online
http://plantsoftheworldonline.org/

For more information about the Crop Wild Relatives Project and to access the 
Harlan and de Wet Crop Wild Relatives checklist, please visit the website:

www.cwrdiversity.org
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Interactive identification keys can be accessed using the links below.

Kew Grassbase interactive identification key
http://www.kew.org/data/grasses-db/ident.htm

Identification Keys
vii



Seed Collecting Techniques

Seed collecting from wild plants requires care, resourcefulness and determination. 
There are many different collecting techniques. The most appropriate technique 
will depend on the species, particularly the type of dispersal unit (fleshy fruit, dry 
fruit, individual seeds etc). This information sheet outlines the manual techniques 
most commonly used to make seed collections of adequate quality and quantity, 
for long term conservation.

Shaking branches
Careful shaking of branches 
will sometimes dislodge the 
best available seed, which can 
be collected in buckets or on 
a tarpaulin held or spread out 
beneath the plant. Start with 
gentle taps, and carefully check each sample 
of seed dislodged. Light shaking will often 
dislodge fully ripe fruits and seeds, leaving 
immature, poorly developed and damaged seeds 
to be retained on the parent plant. Too-heavy 
beating of branches may cause damage to the 
tree, and may also dislodge other plant material 
and associated insects, necessitating additional 
cleaning of the collection. 

Shaking branches may be useful when 
collecting:

Cercocarpus of 
the Rosaceae);

Prosopis (Fabaceae); 

use.
This technique may not be suitable for 
light, plumed seed from Bombacaceae and 
Asclepiadaceae, which may be carried away by 
air currents.

Hand picking of whole fruits
The most basic and flexible of 
techniques, hand picking or 
plucking, has many benefits. 
Consider though, if you can use 
a  more efficient technique.

Plucking is particularly suitable 
when:

due to colour or texture change of fruit coat, or 
swelling of fruit);

cannot be excluded from the collection by more 
efficient techniques;

tie buckets or similar containers around the 
waist, releasing both hands for collecting;

indehiscent fruits; and

Pruning clusters of fruit
This technique is typically 
used to collect tree seeds. Cut 
groups or clusters of fruits using 
secateurs or tree pruners. Assess 
for ripeness and damage before 
adding seeds to the collection.

This is a very effective technique when: 

of branches;

loss of branch and foliage is acceptable;

to be obtained using tree pruners.

Michael Way and Kate Gold, Seed Conservation Department   

Technical Information Sheet produced by Michael Way and Kate Gold for the Millennium Seed Bank Project, 2008.

ABOVE: Stripping seed heads may be appropriate for grasses
Credit: Global Crop Diversity Trust/Britta Skagerfalt 
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Stripping entire seed-heads
This is a popular technique for 
collecting seed from grasses and 
may be suitable for other species 
with erect infructescences 
(seedheads). Grasp the seed-
heads at the base with a 
gloved hand and slide the hand 
upwards, dislodging many or all of the seeds. 
This technique may introduce a proportion of 
immature seeds into the collection. 
Such seeds might need further postharvest 
ripening which can be time consuming and is 
best avoided. 

The stripping technique is most suitable for:

with no weed or other species present; and

consistently at the natural dispersal stage.

Bagging seed-heads
If there is frequent access to 
the collecting site, and if seeds 
would otherwise be lost, fix a 
well-tied mesh bag loosely over 
pre-dispersal seed heads.  Seeds 
are captured as soon as they are 
shed, and can be periodically 
removed. This has been successfully used on a 
small scale, e.g. for collecting Fouquieria sp.

Collecting from the ground
You will frequently find seeds 
on the ground below trees or 
shrubs, but they will often be 
damaged by pests or pathogens. 
The seeds may have been on 
the ground for several months, 
and could even date from the 
previous year.  Such seed will have aged and life-
span in storage will be reduced. Inspect the seed 
carefully, noting any variation in the fruit, seed 
coat and internal tissues. 

In general, only collect from the ground when:

doubt;

dispersed seeds;

from pests or pathogens; and

unsuitable.

Collecting fleshy fruits

strong plastic bags or tubs with as much 
air as possible.

container to ensure that the fruits are 
not squashed and help prevent them 
getting too hot and fermenting during 
transit.

from fleshy fruits either during or 
immedately after the field trip.  

Containers
Collect into buckets, cloth or paper bags, and 
check each person’s sample carefully before 
combining into a single population collection.
Using buckets has the advantage of allowing you 
to monitor the quality of the collection whilst 
associated insects disperse freely.
Place collections of dry, ripe seed into cloth or 
paper bags for transit. Store any awned seed or 
hooked fruit, that would damage or get stuck in 
cotton bags, in cardboard boxes or strong paper 
bags. Never collect or store seeds in plastic bags.
Label all seed containers inside and out with a 
unique collection number, and seal them securely. 
It is best to prepare sufficient labels before filling 
the containers.

ABOVE Collecting small seeds into paper bags 
Credit: Ruth Harker/ RBG Kew
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How we define crop wild relatives

Each target species in this guide is a wild relative of a crop. On each species profile it is 
indicated how closely related the target species is to the crop using either the Gene Pool 
concept or the Taxon Group concept. Species more closely related to the crop are higher 
priorities for collecting.

Gene Pool Concept
Harlan and de Wet, 1971

Taxon Group Concept
Maxted et al. 2006

Taxon Group 1 – cultivated/wild form of the crop

Taxon Group 2 – species in same series/section as crop

Taxon Group 3 – species in same subgenus as crop

Harlan, J. and J. de Wet (1971). Towards a rational classification of cultivated plants. Taxon 20: 509-517.

Maxted, N., B.V. Ford-Lloyd, S.L. Jury, S.P. Kell and M.A. Scholten (2006). Towards a definition of a crop wild 
relative. Biodiversity and Conservation 14: 1-13.

GP1

GP3

GP2

Species (cultivated/wild)

F1s with some fertility

Hybrids anomalous, lethal 
or sterile

x



Country Maps

Species richness

xii

Priority areas for collection



Species in this guide

Family Taxon Genepool Collection Priority Sheet

Apiaceae Daucus carota subsp. carota Carrot Low 1

Leguminosae Lathyrus anuus Grasspea Low 2

Leguminosae Lathyrus aphaca Grasspea Low 3

Leguminosae Lathyrus cicera Grasspea Low 4

Leguminosae Lathyrus hirsutus Grasspea Low 5

Leguminosae  Lathyrus miniatus Grasspea Low 6

Leguminosae Lathyrus pratensis Grasspea Low 7

Leguminosae Lathyrus sphaericus Grasspea Low 8

Leguminosae Lathyrus tuberosus Grasspea Low 9

Leguminosae Lens culinaris subsp. orientalis Lentil Low 10

Leguminosae Lens ervoides Lentil Low 11

Leguminosae Medicago arabica Alfalfa Low 12

Leguminosae Medicago daghestanica Alfalfa Low 13

Leguminosae Medicago littoralis Alfalfa Low 14

Leguminosae                 Medicago lupinula Alfalfa Low 15

Leguminosae Medicago minima Alfalfa Low 16

Leguminosae Medicago orbicularis Alfalfa Low 17

Leguminosae Medicago polymorpha Alfalfa Low 18

Leguminosae Medicago rigidula Alfalfa Low 19

Leguminosae Medicago sativa subsp. caerulea Alfalfa Low 20

Leguminosae Medicago sativa subsp. falcata Alfalfa High 21

Leguminosae Medicago sativa subsp. glomerata Alfalfa Low 22

Leguminosae Medicago sativa subsp. xvaria Alfalfa High 23

Leguminosae Medicago truncatula Alfalfa Low 24

Species profiles are arranged alphabetically by family and taxon.



Species in this guide

Family Taxon Genepool Collection Priority Sheet

Leguminosae Pisum sativum subsp. elatius Pea High 24

Leguminosae Vicia bithynica Vetch Low 26

Leguminosae Vicia ciliatula  Vetch Low 27

Leguminosae Vicia grandiflora Vetch Low 28

Leguminosae Vicia hirsuta Vetch Low 29

Leguminosae Vicia hybrida Vetch Low 30

Leguminosae Vicia hyrcanica   Vetch Low 31

Leguminosae Vicia johannis Vetch Low 32

Leguminosae Vicia lathyroides Vetch Low 33

Leguminosae Vicia lutea Vetch Low 34

Leguminosae Vicia monantha subsp. monantha Vetch Low 35

Leguminosae Vicia narbonensis Vetch Low 36

Leguminosae Vicia pannonica Vetch Low 37

Leguminosae Vicia peregrina Vetch Low 38

Leguminosae Vicia sativa subsp. amphicarpa Vetch Low 39

Leguminosae Vicia sativa subsp. nigra Vetch Low 40

Leguminosae Vicia tenuifolia subsp. variabilis Vetch Low 41

Leguminosae Vicia villosa subsp. varia Vetch Low 42

Poaceae Aegilops biuncialis Wheat Low 43

Poaceae Aegilops columnaris Wheat Low 44

Poaceae Aegilops cylindrica Wheat Low 45

Poaceae Aegilops geniculata Wheat Low 46

Poaceae Aegilops kotschyi Wheat Low 47

Species profiles are arranged alphabetically by family and taxon.



Species in this guide

Family Taxon Genepool Collection Priority Sheet

Poaceae Aegilops tauschii Wheat Low 48

Poaceae Aegilops triuncialis var. triuncialis Wheat Low 49

Poaceae Aegilops umbellulata Wheat Low 50

Poaceae Avena barbata Oat Low 51

Poaceae Avena eriantha Oat Low 52

Poaceae Avena fatua Oat Low 53

Poaceae Avena sterilis Oat Low 54

Poaceae Avena trichophylla Oat Low 55

Poaceae Avena ventricosa Oat Low 56

Poaceae Avena wiestii Oat Low 57

Poaceae Hordeum bulbosum Barley Low 58

Poaceae Hordeum marinum Barley Low 59

Poaceae Hordeum murinum Barley Low 60

Poaceae Hordeum vulgare subsp. spontaneum Barley Low 61

Poaceae Pennisetum orientale Pearl Millet Low 62

Poaceae Secale anatolicum Rye Low 63

Poaceae Secale cereale subsp. segetale Rye Low 64

Poaceae Secale sylvestre Rye Low 65

Poaceae Sorghum halepense Sorghum High 66

Poaceae Triticum monococcum subsp. 
aegilopoides Wheat High 67

Poaceae Triticum timopheevii Wheat Low 68

Rosaceae Malus orientalis Apple Low 69

Species profiles are arranged alphabetically by family and taxon.
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LEGUMINOSAE 

Wild relative of Pisum sativum 

2mm 

Pisum sativum subsp. elatius (MBieb.) Asch. & Graebn. 

0.5-2 

m 

Wild pea 

Apr- Jun 

25 

This image has been redacted due to
copyright restrictions. To request access to an
unabridged version of this guide, please contact
the Seed Bank Librarian at msblib@kew.org





LEGUMINOSAE 

Vicia bithynica L. 
Tertiary Gene Pool relative of Vicia faba L. Bithynian vetch 

RBG Kew 

••• Mar-May 

·-
0.2-0.7 

26 
0 1 2cm 

--------

This image has been redacted due to
copyright restrictions. To request access to an
unabridged version of this guide, please contact
the Seed Bank Librarian at msblib@kew.org

























































LEGUMINOSAE 

Primary Gene Pool relative of Vicia sativa L. 

2mm 

Vicia saliva L. subsp. nigra (L.) Ehrh. 

10 - 70 
cm 

Black pod vetch 

Feb - Nov 

Feb - Nov 

40 

This image has been redacted due to
copyright restrictions. To request access to an
unabridged version of this guide, please contact
the Seed Bank Librarian at msblib@kew.org

This image has been redacted due to
copyright restrictions. To request access to an
unabridged version of this guide, please contact
the Seed Bank Librarian at msblib@kew.org





















Joseph M. DiTomaso, University of California - Davis, Bugwood.org
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POACEAE 

Hordeum vulgare L. subsp. spontaneum (K Koch) Thell. 
Primary Gene Pool relative of Hordeum vulgare L. 
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Appendix - Synonyms a

Taxon Sheet Synonyms

Daucus carota subsp. 
carota 1 None known

Lathyrus anuus 2 Lathyrus trachyspermus Webb

Lathyrus aphaca 3 Orobus aphaca (L.) Doll

Lathyrus cicera 4 Lathyrus aegaeus Davidov

Lathyrus hirsutus 5 None known

Lathyrus miniatus 6 None known

Lathyrus pratensis 7 Orobus pratensis (L.) Stokes

Lathyrus sphaericus 8 Lathyrus coccineus All.; Lathyrus hygrophilus sensu Robyns; Lathyrus 
viciodes DC.; Orobus sphaericus (Retz.) Avazneli

Lathyrus tuberosus 9 None known

Lens culinaris subsp. orien-
talis 10  Ervum orientale Boiss.; Lens orientalis (Boiss.) Hand. Mazz.

Lens ervoides 11
Cicer ervoides Brign.; Ervum ervoides (Brign.) Hayek; Ervum hohenakeri 
Fisch. & C.A. Mey.; Ervum lenticula Schreb. ex Sturm; Lens lenticula; Lens 
nigricans (M. Bieb.) Godr. subsp. ervoides (Brign.)Ladiz.; Vicia ervoides 
(Brign.) Fiori; Vicia lenticula (Schreb.) Janka

Medicago arabica 12
Medicago cordata Desr.; Medicago coronata Pall.; Medicago immacu-
lata Schur; Medicago oxalioides Schur; Medicago polymorha L. var. ara-
bica L.; Medicago salusuginosa Dumort.; Medicago talyschenisis Latsch.

Medicago daghestanica 13 Medicago daghestanica Rupr. ex Boiss. var. coerulescens Trautv.; Med-
icago daghestanica Rupr. ex Boiss. var. pallida Trautv.

Medicago littoralis 14

Medica littoralis (Loisel.) Bubani; Medicago truncatula Gaertn. subsp. 
littoralis (Rohde ex Loisel.); Medicago arenaria Ten.; Medicago braunii 
Godron; Medicago cylindracea DC.; Medicago gracilis Biv.; Medicago 
littorialis Rohde ex Loisel. subsp. braunii (Godron) Bonnier & Layens; 
Medicago littoralis Rohde ex Loisel. subsp. brevisepala (DC.) Urb. 
var. depressa Urb.; Medicago littoralis Rohde ex Loisel. var. breviseta 
DC.; Medicago littoralis Rohde ex Loisel. subsp. breviseta (DC.) Urb.; 
Medicago littoralis Rohde ex Loisel. subsp. cylindracea (DC.) Nyman; 
Medicago littoralis Rohde ex Loisel. var. dextrorsa Dur.; Medicago lit-
toralis Rohde ex Loisel. var. inermis Moris; Medicago littoralis Rohde ex 
Loisel. subsp. inermis (Moris) Urb.; Medicago littoralis Rohde ex Loisel. 
subsp. inermis (Moris) Urb. var. pentacycla Urb.; Medicago littoralis 
Rohde ex Loisel. var. inermis Rouy; Medicago littoralis Rohde ex Loisel. 
subsp. longiseta (DC.) Urb.; Medicago littoralis Rohde ex Loisel. var. 
longeaculeata Moris; Medicago littoralis Rohde ex Loisel. var. rouyana 
Fiori; Medicago littoralis Rohde ex Loisel. var. subinermis (Bertol.) Boiss.; 
Medicago pusilla Viv.; Medicago rugulosa Batt.; Medicago subinermis 
Bertol.; Medicago tetracycla Presl; Medicago tricycla Senn. non DC.; 
Medicago trigyra Senn.

Medicago lupinula 15

Medicago apennina J.Woods; Medicago breviflora Gilib.; Medicago 
canescens Menyharth; Medicago corymbifera W.L.E.Schmidt ex Schltdl.; 
Medicago cupaniana Guss.; Medicago leiocarpa Guss.; Medicago mnio-
carpa Wallr. ex Ser.; Medicago reniformis Dulac; Medicago stipularis 
Wallr.; Medicago willdenowii Merat.
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Medicago minima 16

Medicago arabica L. var. echinata Weston; Medicago brachyacantha 
A.Kerner; Medicago greca Hornem.; Medicago hirsutissima Cyrillo ex 
Steud.; Medicago inconspicua Nevski, Medicago lineata Tausch; Medica-
go mollissima Roth.; Medicago polymorpha L. var. hirsuta L.; Medicago 
polymorpha L. var. recta Desf.; Medicago pulchella Lowe; Medicago 
recta (Desf.) Willd.; Medicago rigidula Hoffm. ex Steud.; Medicago 
sessilis Peyr. ex Post; Medicago viscida (Koch.) Schur.

Medicago orbicularis 17
Medicago ambigua Jordan ex Boreau; Medicago applanata Willd. ex 
Schlecht.; Medicago clypeata J.Woods; Medicago echinata Steud.; Med-
icago marginata Willd.; Medicago scutella Pall.

Medicago polymorpha 18

Medicago apiculata Willd.; Medicago apiculata Willd. var. confinis 
W.D.J.Koch; Medicago berteroana Moris; Medicago caspia Jacq. ex 
Spreng.; Medicago conica Schkuhr; Medicago cyrenaica Maire & 
Weiller; Medicago denticulata Willd.; Medicago denticulata Willd. var. 
brevispina Benth.; Medicago distans Poir.; Medicago hamata Presl; Med-
icago hispida Gaertn..; Medicago hispida Gaertn. subsp. polymorpha 
(L.) Rouy.; Medicago hystrix Ten.; Medicago intermedia DC. ex G.Don; 
Medicago lappacea Desr.; Medicago loreti Albert; Medicago microdon 
Ehrenb.; Medicago mitra Willd. ex Urb.; Medicago oligocarpa Corb.; 
Medicago pentacycla DC.; Medicago pentacycla DC. var. brevispina 
(Benth.) Heyn; Medicago persica Stev. ex Fisch.; Medicago polyan-
tha Dulac; Medicago polycarpa Willd.; Medicago polycarpa Willd. ex 
Schlecht. subsp. polymorpha (L.) Cadevall & Sallent; Medicago reticulata 
Benth.; Medicago reynieri Albert; Medicago sardoa Moris ex G.Don; 
Medicago terebella St.-Lag.; Medicago terebellum Willd.

Medicago rigidula 19

Medicago agrestis Ten.; Medicago bondevii Kozukharov; Medicago 
bonofcensis Kit.; Medicago cinerascens Jordan; Medicago depressa 
Jordan;  Medicago gaditana Perez Lara ex Wilk.; Medicago gerardii 
Waldst. & Kit. ex Willd.; Medicago gerardii Waldst. & Kit. ex Willd. 
subsp. agrestis (Ten.) Bonnier & Layens; Medicago germana Jordan; 
Medicago mitis Willd. ex Urb.; Medicago morisiana Jord.; Medicago 
muricata (L.) All.; Medicago polymorpha L. var. muricata L.; Medicago 
polymorpha L. var. rigidula L.; Medicago rigidula (L.) All. subsp. agrestis 
(Ten.) Ponert; Medicago rigidula (L.) All. var. cinerascens (Jord.) Rouy; 
Medicago rigidula (L.) All. var. compacta Kozuharov; Medicago rigidula 
(L.) All. var. eriocarpa Rouy; Medicago rigidula (L.) All. var. germana 
(Jordan) Rouy; Medicago rigidula (L.) All. var. minor Ser.; Medicago 
rigidula (L.) All. var. morisiana (Jord.) Rouy; Medicago rigidula (L.) All. 
var. brevispina Rouy; Medicago rigidula (L.) All. var. submitis Boiss.; 
Medicago rigidula (L.) All. var. agrestis (Ten.) Burnat; Medicago rigidula 
(L.) All. f. discoidaea Kozuharov; Medicago rigidula (L.) All. f. elegans 
Kozuharov; Medicago timeroyi Jordan; Medicago tomentosa Chevallier; 
Medicago villosa DC.

Medicago sativa subsp. 
caerulea 20

Medicago caerulea Less. ex Ledeb.; Medicago coerulea Less. ex Nyman; 
Medicago sativa L. subsp. microcarpa Urb. var. caerulea (Less. ex Ledeb.) 
Urb.; Medicago sativa L. subsp. caerulea (Less. ex Ledeb.) Schmalh.

Medicago sativa subsp. 
falcata 21 Medicago falcata L.

Medicago sativa subsp. 
glomerata 22 Medicago glutinosa M. Bieb.; Medicago gunibica Vassilcz.

Medicago sativa subsp. 
xvaria 23

Medicago falcata L. var. ambigua Trautv.; Medicago glutinosa M. Bieb. 
subsp. praefalcata Sinskaya; Medicago komarovii Vassilcz.; Medicago 
media Pers.; Medicago sativa L. subsp. ambigua (Trautv.) Tutin; Med-
icago sativa L. subsp. hemicycla (Grossh.) C. R. Gunn; Medicago sativa L. 
subsp. praefalcata (Sinskaya) C. R. Gunn; Medicago sativa L. var. varia 
(Martyn) Urb.; Medicago schischkinii Sumnev.; Medicago trautvetteri 
Sumnev.; Medicago tianschanica Vassilcz.; Medicago vardanis Vassilcz.; 
Medicago varia Martyn
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Medicago truncatula 24
Medicago crassispina Vis.; Medicago glabella Presl; Medicago hornema-
niana Ser.; Medicago pubescens Hornem.; Medicago rigidula Willd.; 
Medicago tentaculata Willd.; Medicago tribuloides Desr.; Medicago  
uncinata Willd.

Pisum sativum subsp. ela-
tius 25

Pisum biflorum Raf.; Pisum elatius M.Bieb.; Pisum humile Boiss. & Noe; 
Pisum sativum var. elatior Trautv.; Pisum sativum subsp. humile (Holm-
boe) Greuter & al.; Pisum sativum subsp. pumilo (Meikle) Ponert

Vicia bithynica 26 Lathyrus bithynicus L.

Vicia ciliatula  27 None known.

Vicia grandiflora 28 Vicia grandiflora Scop. var. kitaibeliana W. D. J. Koch

Vicia hirsuta 29 Ervum hirsutum L.

Vicia hybrida 30 Vicia linnaei Rouy; Vicia spuria Raf.

Vicia hyrcanica   31 Vicia biebersteinii C.A.Mey.; Vicia jaubertii Boiss. & Buhse; Vicia lutea 
var. glabra Regel

Vicia johannis 32 Bona johannis (Tamamsch.) Stank. & Roskov; Vicia latifolia Moench

Vicia lathyroides 33 Ervum lathyroides (L.) Stank.; Ervum soloniense L.; Vicia lathyroides 
subsp. olbiensis (Reut.) Smejkal; Vicia olbiensis Timb.-Lagr.

Vicia lutea 34 Vicia laevigata Sm.; Vicia lutea L. var. laevigata (Sm.) Boiss.

Vicia monantha subsp. 
monantha 35 Cracca calcarata (Desf.) Gren. & Godr.; Vicia biflora Desf.; Vicia calcarata 

Desf.; Vicia griffithii Baker

Vicia narbonensis 36 Bona narbonensis (L.) Medik.; Vicia serratifolia sensu auct.

Vicia pannonica 37 None known

Vicia peregrina 38 Vicia gracilior (Popov) Popov; Vicia megalosperma M. Bieb.

Vicia sativa subsp. amphi-
carpa 39 Vicia amphicarpa Dorthes; Vicia amphicarpa L.; Vicia angustifolia var. 

amphicarpa (Dorthes) Boiss.; Vicia subterranea Dorthes

Vicia sativa subsp. nigra 40

Vicia angustifolia L.; Vicia angustifolia subsp. angustifolia L.; Vicia 
angustifolia subsp. pusilla Boiss.; Vicia angustifolia var. segetalis (Thuill.) 
Arcang.; Vicia angustifolia subsp. segetalis (Thuill.) Arcang.; Vicia angus-
tifolia var. uncinata (Desv.) Rouy; Vicia bobartii E.Forst.; Vicia bobartii 
Koch; Vicia canadensis Zuccagni; Vicia cuneata Guss.; Vicia debilis Perez 
Lara; Vicia heterophylla C.Presl; Vicia lanciformis Lange; Vicia maculata 
C.Presl; Vicia pilosa M.Bieb.; Vicia sativa var. angustifolia (L.) Wahlb.; Vi-
cia sativa var. angustifolia L.; Vicia sativa subsp. angustifolia (L.) Gaudin; 
Vicia sativa subsp. angustifolia (L.) Batt.; Vicia sativa subsp. consobrina 
(Pomel) Quezel & Santa; Vicia sativa subsp. cordata (Hoppe) Batt.; Vicia 
sativa subsp. cuneata (Guss.) Maire; Vicia sativa subsp. heterophylla 
(C.Presl) J.Duvign.; Vicia sativa var. minor (Bertol.) Ohwi; Vicia sativa var. 
nigra L.; Vicia segatalis Thuill. 
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Vicia tenuifolia subsp. vari-
abilis 41 Vicia variabilis Freyn & Sint.

Vicia villosa subsp. varia 42

Cracca varia Host; Vicia dasycarpa Ten.; Vicia eriocarpa (Hausskn.) 
Halácsy; Vicia glabrescens (Koch) Heimerl; Vicia polyphylla Desf.; Vicia 
pseudovillosa Schur; Vicia varia Host; Vicia villosa subsp. dasycarpa 
(Ten.) Cav.; Vicia villosa var. eriocarpa Hausskn.; Vicia villosa var. varia 
(Host) Corb.

Aegilops biuncialis 43
Aegilops lorentii Hochst.; Aegilops macrochaeta Shuttlew. & E. Huet ex 
Duval-Jouve; Triticum macrochaetum (Shuttlew. & E. Huet ex Duval-
Jouve) K. Richt.

Aegilops columnaris 44 Triticum columnare (Zhuk.) Ros. Morris & Sears

Aegilops cylindrica 45
Aegilops cylindrica Host subsp. pauciaristata Eig; Cylindropyrum cylin-
dricum (Host) A. Love; Cylindropyrum cylindricum (Host) A. Love subsp. 
pauciaristatum (Eig) A. Love; Triticum cylindricum (Host) Ces.

Aegilops geniculata 46
Aegilops geniculata Roth subsp. geniculata; Aegilops geniculata Roth 
subsp. gibberosa (Zhuk.) K. Hammer; Aegilops ovata auct.; Aegilops 
ovata L. subsp. gibberosa Zhuk.; Triticum ovatum auct.

Aegilops kotschyi 47 Aegilemma kotschyi (Boiss.) A. Love; Triticum kotschyi (Boiss.) Bowden

Aegilops tauschii 48

Aegilops squarrosa auct.; Aegilops squarrosa L. var. anathera Eig; 
Aegilops squarrosa L. var. meyeri Griseb.; Aegilops squarrosa L. subsp. 
salinum Zhuk.; Aegilops squarrosa L. subsp. strangulata Eig; Aegilops 
tauschii Coss. var. anathera (Eig) K. Hammer; Aegilops tauschii Coss. var. 
meyerii (Griseb.) Tzvelev; Aegilops tauschii Coss. subsp. strangulata (Eig) 
Tzvelev; Aegilops tauschii Coss. subsp. tauschii; Patropyrum tauschii 
(Coss.) A. Love; Patropyrum tauschii (Coss.) A. Love subsp. salinum 
(Zhuk.) A. Love; Patropyrum tauschii (Coss.) A. Love subsp. strangulata 
(Eig) A. Love; Triticum tauschii (Coss.) Schmalh.

Aegilops triuncialis var. 
triuncialis 49

Aegilopodes triuncialis (L.) A. Love; Aegilops elongata Lam.; Aegilops 
squarrosa L.; Aegilops triuncialis L. var. assyriaca Eig; Aegilops triuncialis 
L. subsp. triuncialis; Triticum triunciale (L.) Raspail

Aegilops umbellulata 50 Kiharapyrum umbellulatum (Zhuk.) A. Love; Triticum umbellulatum 
(Zhuk.) Bowden

Avena barbata 51

Avena agadiriana B.R.Baum & G.Fedak; Avena alba var. barbata (Link) 
Maire & Weiller; Avena almeriensis Gand.; Avena atheranthera C.Presl; 
Avena atlantica B.R.Baum & G.Fedak; Avena canariensis B.R.Baum, Ra-
jhathy & D.R.Sampson; Avena cypria Sibth.; Avena damascena Rajhathy 
& B.R.Baum; Avena hirsuta Roth; Avena hirtula Lag.; Avena hop-
peana Scheele; Avena lagascae Sennen; Avena lusitanica (Tab.Morais) 
B.R.Baum; Avena malzevii Tzvelev; Avena matritensis B.R.Baum; Avena 
maxima C.Presl; Avena sallentiana Pau; Avena sativa var. barbata (Pott 
ex Link) Fiori; Avena serrulatiglumis Sennen & Mauricio; Avena wiestii 
Steud.

Avena eriantha 52 Avena eriantha var. acuminata Coss.; Trisetum pilosum Roem. & Schult.
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Avena fatua 53

Anelytrum avenaceum Hack.; Avena ambigua Schoenb.; Avena 
cultiformis (Malzev) Malzev; Avena fatua subsp. brevipilosa Kiec; Avena 
fatua subsp. cultiformis Malzev; Avena fatua subsp. glabrata (Peterm.) 
Piper & Beattie; Avena fatua subsp. meridionalis Malzev; Avena fatua 
subsp. septentrionalis (Malzev) Malzev; Avena fatua subvar. naniformis 
Yamag.; Avena fatua subvar. pseudonana Yamag.; Avena fatua subvar. 
pumila Yamag.; Avena fatua subvar. zine Yamag.; Avena fatua var. 
acidophila Kiec; Avena fatua var. alcaliphila Kiec; Avena fatua var. alta 
Kiec; Avena fatua var. altissima Kiec; Avena fatua var. elongata Malzev; 
Avena fatua var. glabrata Peterm.; Avena fatua var. glabrescens Coss. 
& Durieu; Avena fatua var. gravis Kiec; Avena fatua var. hyugaensis 
Yamag.; Avena fatua var. intermedia (T.Lestib.) Lej. & Courtois; Avena 
fatua var. leiocarpa Malzev; Avena fatua var. levis Kiec; Avena fatua 
var. longiflora Malzev; Avena fatua var. longispiculata Malzev; Avena 
fatua var. mollis Keng; Avena fatua var. nipponica Yamag.; Avena fatua 
var. pilosa Syme; Avena fatua var. pilosiformis Yamag.; Avena fatua var. 
pilosissima Gray; Avena fatua var. pseudoculta Malzev; Avena fatua var. 
vilis (Wallr.) Hausskn.; Avena hybrida Peterm.; Avena intermedia Lindgr.; 
Avena intermedia T.Lestib.; Avena japonica Steud.; Avena lanuginosa 
Gilib.; Avena ludoviciana subvar. glabrescens (Durieu ex Godr.) Husn.; 
Avena ludoviciana var. glabrescens Durieu ex Godr.; Avena meridionalis 
(Malzev) Roshev.; Avena meridionalis var. grandis Roshev.; Avena nigra 
Wallr.; Avena occidentalis Durieu; Avena patens St.-Lag.; Avena pilosa 
Scop.; Avena sativa subsp. fatua (L.) Fiori; Avena sativa var. fatua (L.) 
Fiori; Avena sativa var. sericea Hook.f.; Avena septentrionalis Malzev; 
Avena sterilis Delile ex Boiss.; Avena sterilis subvar. glabrescens (Durieu 
ex Godr.) Husn.; Avena sterilis var. glabrescens (Durieu ex Godr.) Malzev; 
Avena vilis Wallr.

Avena sterilis 54
Avena fatua var. sterilis (L.) Fiori & Paol.; Avena macrocarpa Moench; 
Avena nutans St.-Lag.; Avena sativa var. sterilis (L.) Fiori; Avena sterilis 
subsp. macrocarpa Briq.

Avena trichophylla 55 Most sources consider this name to be a synonym of Avena sterilis 
subsp. ludoviciana (Durieu) Gillet & Magne

Avena ventricosa 56
Avena beguinotiana Pamp.; Avena bruhnsiana Gruner; Avena 
ventricosa Bal.; Avena venticulosa Bal. ex Coss.; Avena ventricosa subsp. 
bruhnsiana (Gruner) Malz.; Avena ventricosa subsp. ventricosa (Bal. ex 
Coss.) Malz.

Avena wiestii 57 Most sources consider this to be a synonym of  Avena barbata Pott ex 
Link.

Hordeum bulbosum 58

Critesion bulbosum (L.) Á.Löve; Hordeum bulbosum var. bourgaei 
Boiss.; Hordeum bulbosum var. brevispicatum Post; Hordeum bulbosum 
var. lycium Asch. & Graebn.; Hordeum bulbosum subsp. nodosum (L.) 
B.R.Baum; Hordeum kaufmannii Regel; Hordeum nodosum L.; Hordeum 
strictum Desf.; Zeocriton nodosum (L.) P.Beauv.; Zeocriton strictum 
(Desf.) P.Beauv.

Hordeum marinum 59

Hordeum berteroanum É.Desv.; Hordeum caudatum V.Jirásek; Hordeum 
marinum subsp. marinum; Hordeum marinum var. pubescens (Guss.) 
Nevski; Hordeum maritimum Stokes [Illegitimate]; Hordeum maritimum 
var. annuum (Lange) Maire & Weiller; Hordeum maritimum var. 
pubescens (Guss.) Woods; Hordeum pratense var. annuum Lange; 
Hordeum pubescens Guss.; Hordeum rigidum Roth; Hordeum winkleri 
Hack.; Zeocriton rigidum (Roth) P.Beauv.

Appendix - Synonyms 
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Hordeum murinum 60

Critesion murinum (L.) Á.Löve; Critesion murinum subsp. murinum; 
Hordeum boreale Gand.; Hordeum coleophorum Phil.; Hordeum 
delphicum Gand.; Hordeum depilatum Gand.; Hordeum dilatatum 
Gand.; Hordeum elongatum Gand.; Hordeum flexicaule Gand.; 
Hordeum hohenackeri Gand.; Hordeum microcladum Gand.; Hordeum 
murinum var. glaucescens Zapal.; Hordeum murinum var. leptostachys 
Trab.; Hordeum murinum var. majus Godr.; Hordeum murinum f. 
montanum Hack.; Hordeum murinum subsp. montanum (Hack.) 
H.Scholz & Raus; Hordeum murinum subsp. murinum; Hordeum 
murinum subsp. setariurum H.Scholz & Raus; Hordeum murinum 
var. simulans Bowden; Hordeum neglectum Gand.; Hordeum 
pseudomurinum Tapp. ex W.D.J.Koch; Hordeum rubens Willk.; 
Hordeum vaginatum K.Koch; Triticum murale Salisb. [Illegitimate]; 
Zeocriton murinum (L.) P.Beauv.

Hordeum vulgare subsp. 
spontaneum 61

None known

Pennisetum orientale

62

Alopecurus hordeiformis Willd. ex Steud.; Cenchrus orientalis (Pers.) 
Willd. ex Kunth; Cenchrus orientalis (Rich.) Morrone; Panicum orientale 
(Rich.) Willd.; Pennisetum fasciculatum Trin.; Pennisetum griffithii 
Munro ex Hook.f.;  Pennisetum orientale var. fasciculatum (Trin.) Leeke; 
Pennisetum orientale var. triflorum (Nees ex Steud.); Pennisetum 
persicum Boiss. & Buhse; Pennisetum phalariforme Steud.; Pennisetum 
setaceum subsp. orientale (Rich.) Maire; Pennisetum setaceum var. 
orientale (Rich.) Maire; Pennisetum sinaicum Decne.; 
Pennisetum tenue Fig. & De Not.; Pennisetum triflorum Nees ex Steud.; 
Pennisetum variabile Fig. & De Not.

Secale anatolicum

63

Secale anatolicum var. daralagesii N.R.Ivanov & Yakovlev; Secale 
cereale var. perennans Grossh.; Secale daralagesii Tumananow; Secale 
montanum subsp. anatolicum (Boiss.) Tzvelev; Secale montanum subsp. 
rhodopaeum (Delip.) Kouharov; Secale montanum var. anatolicum 
(Boiss.) Boiss.; Secale rhodopaeum Delip.; Secale strictum subsp. 
anatolicum (Boiss.) K.Hammer

Secale cereale subsp. seg-
etale 64

Secale segetale (Zhuk.) Roshev.

Secale sylvestre 65 None known

Sorghum halepense

66

Andropogon controversus Steud.; Andropogon halepensis (L.) Brot.; 
Andropogon miliformis Schult.; Andropogon miliaceus Roxb.; Holcus 
sorghum L. var. exiguus (Forssk.) Hitchc.; Holcus exiguus Forssk.; 
Andropogon halepensis (L.) Brot. var. anatherus Piper; Holcus 
halepensis L.; Holcus halepensis L. var. miliformis (Schult.) Hitchc.; 
Sorghum miliaceum (Roxb.) Snowden; Sorghum miliaceum (Roxb.) 
Snowden var. parvispicula Snowden; Sorghum controversum (Steud.) 
Snowden
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Triticum monococcum 
subsp. aegilopoides 67

Crithodium aegilopoides Link; Triticum aegilopoides (Link) Balansa ex 
Korn.; Triticum boeoticum Boiss.; Triticum boeoticum subp. boeoticum 
(Boiss.) Hayek; Triticum monococcum subsp. boeoticum (Boiss.) Hayek; 
Triticum spontaneum Glaksb. subsp. aegilopoides (Link.) Flaksb.; 
Triticum thaoudar Reut. in Bourg. ex Hausskn.

Triticum timopheevii
68

Gigachilon timopheevii (Zhuk.) Á.Löve; Triticum araraticum Jakubz.; 
Triticum chaldicum Menabde; Triticum miguschovae Zhirov; Triticum 
militinae Zhuk. & Migush.; Triticum montanum Makush.; Triticum 
timonovum Heslot & Ferrary

Malus orientalis 69 Malus sylvestris (L.) Mill. subsp. orientalis (Uglitzk.) Browicz
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