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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 programmes 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 (African Rice, Alfalfa, Apple, Aubergine, Bambara groundnut, 
Banana, Barley, Bread Wheat, Butter Bean, Carrot, Chickpea, Common Bean, Cowpea, 
Faba bean, Finger millet, Grasspea, Lentil, Oat, Pea, Pearl millet, Pigeon pea, Plantain, 
Potato, Rice, Rye, Sorghum, Sunflower, Sweet potato, Vetch). 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 
calculated 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 caluculated 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. 
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Useful resources
The following resources are available online, or on the CD which accompanies this guide.

Kew technical information sheets
Assessing a potential seed collection:

http://www.kew.org/ucm/groups/public/documents/document/ppcont_014343.pdf

Post-harvest handling of seed collections:
http://www.kew.org/ucm/groups/public/documents/document/ppcont_014345.pdf

Other sheets covering the following topics are available from http://www.kew.org/science-research-data/kew-
in-depth/msbp/publications-data-resources/technical-resoures/technical-information-sheets/index.htm 

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
http://ensconet.maich.gr/PDF/Collecting_protocol_English.pdf

Seed Conservation: turning science into practice
http://www.kew.org/science-research-data/kew-in-depth/msbp/publications-data-resources/technical-resources/seed-conser-
vation-science-practice/index.htm

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
http://www.iucnredlist.org/documents/redlist_cats_crit_en.pdf

e-monocot.org
An online resource for monocot plants.

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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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 Bombacaeae 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

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



Interactive identification keys can be accessed using the links below.

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

Clayton, W.D., Vorontsova, M.S., Harman, K.T. and Williamson, H. (2006 onwards). GrassBase - The Online World 
Grass Flora. http://www.kew.org/data/grasses-db.html. [accessed 15 March 2012; 14:30 GMT]

Identification Keys
vii



Country Maps

Occurences of all taxa in this guide, as a point distribution
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Country maps

Species richness

xii

Gap richness



Species in this guide

Family Taxon Genepool Collection Priority Sheet

Apiaceae Daucus carota subsp. carota Carrot Low 1

Convolvulaceae Ipomoea cairica Sweet Potato Low 2

Leguminosae Cajanus crassus Pigeon pea Low 3

Leguminosae Cajanus mollis Pigeon pea Low 4

Leguminosae Cajanus platycarpus Pigeon pea Low 5

Leguminosae Cajanus scarabaeoides Pigeon pea Low 6

Leguminosae Cicer acanthophyllum Chickpea Low 7

Leguminosae Cicer macracanthum Chickpea Low 8

Leguminosae Cicer microphyllum Chickpea Low 9

Leguminosae Cicer nuristanicum Chickpea Low 10

Leguminosae Lathyrus hirsutus Grasspea Low 11

Leguminosae Lens culinaris subsp. orientalis Lentil Low 12

Leguminosae Medicago sativa subsp. falcata Alfalfa High 13

Leguminosae Vicia sativa subsp. nigra Vetch Low 14

Poaceae Aegilops cylindrica Wheat Low 15

Poaceae Aegilops tauschii Wheat Low 16

Poaceae Aegilops triuncialis var. triuncialis Wheat Low 17

Poaceae Avena barbata Oat Low 18

Species profiles are arranged alphabetically by family and taxon.



Species in this guide

Family Taxon Genepool Collection Priority Sheet

Poaceae Avena fatua Oat Low 19

Poaceae Avena hybrida Oat Low 20

Poaceae Avena sterilis Oat Low 21

Poaceae Avena trichophylla Oat Low 22

Poaceae Eleusine indica Finger millet High 23

Poaceae Hordeum bogdanii Barley Low 24

Poaceae Hordeum brevisubultum Barley High 25

Poaceae Hordeum marinum Barley Low 26

Poaceae Hordeum murinum Barley Low 27

Poaceae Ochthochloa compressa Finger millet Low 28

Poaceae Oryza coarctata Rice Low 29

Poaceae Pennisetum orientale Pearl millet High 30

Poaceae Secale cereale subsp. Rye High 31

Poaceae Sorghum halepense Sorghum High 32

Poaceae Sorghum nitidum Sorghum High 33

Poaceae Thinopyrum intermedium Wheat Low 34

Rosaceae Malus chitralensis Apple High 35

Solanaceae Solanum insanum Eggplant Low 36

Solanaceae Solanum virginianum Eggplant Low 37

Species profiles are arranged alphabetically by family and taxon.
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Appendix - Synonyms a

Taxon Synonyms

Daucus carota subsp. carota 1 No Synonyms

Ipomoea caracea

2

Batatas cavanillesii (Roem. & Schult.) G. Don; Batatas senegalensis G. 
Don;  Convolvulus cairicus L.; Convolvulus cavanillesii (Roem. & Schult.) 
Spreng.; Convolvulus limphaticus Vell.; Ipomoea cavanillesii Roem. 
& Schult.; Ipomoea funaria Larrañaga; Ipomoea heptaphylla Griseb.; 
Ipomoea pentaphylla Cav.; Ipomoea rosea var. pluripartita Hassl.; 
Ipomoea senegalensi Lam.; Ipomoea vesiculosa P. Beauv.

Cajanus crassus
3

Atylosia crassa Prain ex King; Atylosia volubilis (Blanco) Gamble; 
Cantharospermum volubile (Blanco) Merr.; Cantharospermum volubilis 
(Blanco) Merr.

Cajanus mollis 4 Atylosia mollis “Benth., p.p. B”; Cantharospermum molle (Benth.) Taub.; 
Cantharspermum molle (Benth.) Taub. ; Collaea mollis Wall.

Cajanus platycarpus
5

Atylosia geminiflora Dalz.; Atylosia platycarpa Benth.; Cantharospermum 
distans Royle ex Baker; Cantharospermum geminiflorum (Dalz.) Raiz.; 
Cantharospermum platycarpum (Benth.) Raiz.

Cajanus scarabaeoides

6

Dolichos scarabaeoides L.; Atylosia pauciflora (Wight & Arnott) Druce; 
Atylosia scarabaeoides (Linnaeus) Bentham; Atylosia scarabaeoides 
var. argyrophyllus Y. T. Wei & S. K. Lee; Cajanus scarabaeoides var. 
argyrophyllus (Y. T. Wei & S. K. Lee) Y. T. Wei & S. K. Lee; Cantharospermum 
pauciflorum Wight & Arnott; Cantharospermum scarabaeoides 
(Linnaeus) Baillon; Dolichos medicagineus Roxburgh; Dolichos minutus 
Wight & Arnott; Rhynchosia biflora Candolle; Rhynchosia scarabaeoides 
(Linnaeus) Candolle; Stizolobium scarabaeoides (Linnaeus) Sprengel

Cicer acanthophyllum 7 Cicer garanicum Boriss.

Cicer macracanthum 8 Cicer songaricum (DC.) Bunge var. spinosum Aitch.

Cicer microphyllum 9 No Synonyms

Cicer nuristanicum 10 No Synonyms

Lathyrus hirsutus 11 No Synonyms

Lens culinaris subsp. 
orientalis 12  Ervum orientale Boiss.; Lens orientalis (Boiss.) Hand. Mazz.

Medicago sativa L. subsp. 
falcata 13

Medicago falcata L.



b

Vicia sativa L. subsp. nigra

14

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 angustifolia 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.; Vicia 
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.

Aegilops cylindrica 

15

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

Aegilops tauschii

16

Aegilops squarrosa L. misapplied by Cav.; Aegilops squarrosa L. 
var. anathera Eig; Aegilops squarrosa L. var. meyeri Griseb.; Ae-
gilops 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

17

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

Avena barbata

18

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, Rajhathy & D.R.Sampson; Avena cypria 
Sibth.; Avena damascena Rajhathy & B.R.Baum; Avena hirsuta 
Roth; Avena hirtula Lag.; Avena hoppeana 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 matritensis B.R.Baum; Avena lusitanica (Tab.
Morais) B.R.Baum
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Avena fatua

19

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 hybrida

20

Avena fatua var. hybrida (Peterm.) Aschers.; Avena intermedia Lestib.; 
Avena fatua var. intermedia (Lestib.) Lej. et Court; Avena vilis Wallr.; 
Avena intermedia Lindgr.; Avena japonica Steud.; Avena fatua var. 
glabra Ducomm.; Avena fatua var. intermedia (Lindgr.) Ducomm.; 
Avena fatua var. contracta Hausskn.; Avena fatua var. villis (Wallr.) 
Hausskn.; Avena fatua var. intermedia (Lindgr.) Husnot; Avena fatua 
var. glabrescens Tourlet; Avena septentrionalis Malz.; Avena fatua ssp. 
fatua f. hybrida (Peterm.) Thell.; Avena fatua ssp. fatua f. intermedia 
(Lestib.) Thell.; Avena fatua ssp. meridionalis Malz.; Avena fatua ssp. 
septentionalis (Malz.) Malz.; Avena fatua ssp. fatua var. vilis (Wallr.) 
Malz.; Avena fatua ssp. meridionalis var. elongata Malz.; Avena fatua 
ssp. meridionalis var. grandis Malz.; Avena fatua ssp. meridionalis var. 
grandis subv. scabriuscula Malz.; Avena fatua ssp. meridionalis var. 
longiflora Malz.; Avena fatua ssp. meridionalis var. longispiculata Malz.; 
Avena fatua ssp. septentrionalis var. glabella Malz.; Avena fatua ssp. 
septentrionalis var. glabripaleata Malz.; Avena fatua ssp. septentrionalis 
var. sparsepilosa Malz.; Avena fatua ssp. septentrionalis var. valdepilosa 
Malz. Avena meridionalis (Malz.) Roshev. [Synonymy from Baum (1977); 
The Plant List considers this species to be a synonym of Avena fatua L.]
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Avena sterilis
21

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

Cenchrus orientalis

23

Pennisetum orientale (Rich.) Willd.; 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.

Chloris flagellifera

24

Eleusine arabica Hochst. ex Steud.; Eleusine caespitosa A.Rich.; 
Eleusine compressa (Forssk.) Asch. & Schweinf. ex C.Chr.; Eleu-
sine flagellifera Nees; Eleusine stolonifera R.Br.; Ochthochloa 
dactyloides Edgew.; Panicum compressum Forssk.; Ochthochloa 
compressa (Forssk.) Hilu

Eleusine indica

25

Agropyron geminatum Schult. & Schult.f.; Chloris repens Steud.; 
Cynodon indicus (L.) Raspail; Cynosurus ara Buch.-Ham. ex 
Wall.; Cynosurus indicus L.; Cynosurus pectinatus Lam.; Eleusine 
distachya Trin. ex Steud.; Eleusine distans Link; Eleusine distans 
Moench; Eleusine domingensis Sieber ex Schult.; Eleusine 
glabra Schumach.; Eleusine gonantha Schrank; Eleusine gouinii 
E.Fourn.; Eleusine inaequalis E.Fourn.; Eleusine indica var. major 
E.Fourn.; Eleusine indica var. monostachya F.M.Bailey; Eleusine 
indica var. oligostachya Honda; Eleusine indica var. sandaensis 
Vanderyst; Eleusine japonica Steud.; Eleusine macrosperma 
Stokes; Eleusine marginata Lindl.; Eleusine polydactyla Steud.; 
Eleusine rigidifolia E.Fourn.; Eleusine scabra E.Fourn.; Eleusine 
textilis Welw.; Juncus loureiroana Schult. & Schult.f.; Leptochloa 
pectinata (Lam.) Kunth; Paspalum dissectum Kniph.; Poa spicata 
Willd. ex Steud.; Triticum geminatum Spreng.

Hordeum bogdanii 26 Critesion bogdanii (Wilensky) Á.Löve; Hordeum secalinum var. 
bogdanii (Wilensky) Roshev.
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Hordeum brevisubulatum

27

Critesion brevisubulatum (Trin.) Á.Löve; Critesion 
brevisubulatum subsp. nevskianum (Bowden) Á.Löve; Critesion 
brevisubulatum subsp. turkestanicum (Nevski) Á.Löve; 
Critesion iranicum (Bothmer) Á.Löve; Critesion nevskianum 
(Bowden) Tzvelev; Critesion turkestanicum (Nevski) Tzvelev; 
Critesion violaceum (Boiss. & Hohenacker) Á.Löve; Hordeum 
brevisubulatum var. hirtellum Z.S.Qin & S.D.Zhao; Hordeum 
brevisubulatum subsp. iranicum Bothmer; Hordeum 
brevisubulatum subsp. nevskianum (Bowden) Tzvelev; Hordeum 
brevisubulatum var. nevskianum (Bowden) Tzvelevonym; 
Hordeum brevisubulatum var. nevskianum (Bowden) C. Yen & 
J.L. Yang; Hordeum brevisubulatum var. puberulum (Krylov) 
Melderis; Hordeum brevisubulatum subsp. turkestanicum 
(Nevski) Tzvelev; Hordeum brevisubulatum var. turkestanicum 
(Nevski) P.C.Kuo; Hordeum brevisubulatum subsp. violaceum 
(Boiss. & Huet) Tzvelev; Hordeum iranicum (Bothmer) Tzvelev; 
Hordeum macilentum Steud.; Hordeum nevskianum Bowden; 
Hordeum secalinum subsp. brevisubulatum (Trin.) Krylov; 
Hordeum secalinum var. brevisubulatum Trin.; Hordeum 
secalinum f. puberulum Krylov; Hordeum turkestanicum Nevski; 
Hordeum turkestanicum var. iranicum (Bothmer) C. Yen & J.L. 
Yang; Hordeum violaceum Boiss. & Hohen.

Hordeum marinum

28

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.

Hordeum murinum

29

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.

Oryza coarctata
30

Indoryza coarctata (Roxb.) A.N.Henry & B.Roy; Oryza triticoides 
Griff.; Porteresia coarctata (Roxb.) Tateoka; Sclerophyllum coarc-
tatum (Roxb.) Griff.
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Secale cereale subsp. afghanicum 

31

Secale afghanicum (Vavilov) Roshev.; Secale ancestrale var. 
afghanicum (Vavilov) IVAN & Yakovlev; Secale segetale subsp. 
afghanicum (Vavilov) Bondar ex Korovina; Secale segetale var. 
afghanicum (Vavilov) Tzvelev

Sorghum halepense

32

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

Sorghum nitidum 33 Andropogon serratus Thunb.; Holcus fulvus R. Br.; Holcus nitidus 
Vahl; Sorghum fulvum (R. Br.) P. Beauv. ex Rendle.

Thinopyrum intermedium

34

Agropyron aucheri Boiss., Agropyron barbulatum Schur, Agropyron 
glaucum (Desf.) Roem. & Schult., Agropyron intermedium (Host) Beauv., 
Agropyron intermedium (Host) Beauv. var. trichophorum (Link) Halac., 
Agropyron intermedium (Host) P. Beauv., Agropyron intermedium var. 
trichophorum (Link) Hal., Agropyron trichophorum (Link) K. Richt., 
Agropyron trichophorum (Link) Richter, Elymus hispidus (Opiz) Meld-
eris, Elymus hispidus (Opiz) Melderis ssp. barbulatus (Schur) Melderis, 
Elymus hispidus (Opiz) Melderis var. ruthenicus (Griseb.) Dorn, Elymus 
hispidus subsp. barbulatus (Schur) Melderis, Elymus hispidus subsp. 
hispidus, Elytrigia intermedia (Host) Nevski, Elytrigia intermedia (Host) 
Nevski ssp. barbulata (Schur) A. L?ve, Elytrigia intermedia (Host) Nevski 
ssp. trichophora (Link) Tvzel, Elytrigia intermedia (Host) Nevski subsp. 
intermedia, Elytrigia intermedia subsp. barbulata (Schur). Love, Elytrigia 
trichophora (Link) Nevski, Thinopyrum intermedium (Host) Barkworth & 
D. R. Dewey, Thinopyrum intermedium (Host) Barkworth & D.R. Dewey 
ssp. barbulatum (Schur) Barkworth & D.R. Dewey, Thinopyrum inter-
medium subsp. barbulatum (Schur) Barkworth & D. R. Dewey, Triticum 
intermedium Host [basionym], Triticum trichophorum Link

Malus chitralensis
35

Malus pumila 

Solanum insanum 36 No Synonyms

Solanum virginianum 37 Solanum xanthocarpum Schrad.; Solanum surattense Burm. f.
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