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GRIN-Taxonomy Crop
Wild Relative (CWR)
Inventory

1. PEO Project initiated in 2008 to assess
CWR germplasm needs for NPGS

2. Identify CWR by “gene pool” status

3. Initial work prioritized by economic value
of crops

4. Supporting data gleaned from multiple
sources

5. Sought external review of treatment



Defining Classification
Criteria for CWR

Gene Pool Concept — Harlan & de Wet.
1971. Toward a rational classification of
cultivated plants. Taxon 20: 509-3517.

Taxon Group Concept - Maxted & al.
2006. Towards a definition of a crop wild

relative. Biodiversity & Conservation 15:
2673-2685.



Genetic Relative
Classification Criteria

Primary — Taxa that cross readily with the crop (or can be
predicted to do so based on their taxonomic relationships), yielding
(or being expected to yield) fertile hybrids with good chromosome
pairing, making gene transfer through hybridization simple.

Secondary - Taxa that will successfully cross with the crop (or can
be predicted to do so based on their taxonomic relationships), but
yield (or would be expected to yield) partially or mostly sterile
hybrids with poor chromosome pairing, making gene transfer
through hybridization difficult.

Tertiary — Taxa that can be crossed with the crop (or can be
predicted to do so based on their taxonomic relationships), but
hybrids are (or are expected to be) lethal or completely sterile.
Special breeding techniques, some yet to be developed, are required
for gene transfer.



Genetic Relative

Classification
Criteria

Graftstock — Taxa used as rootstocks for
grafting scions of a crop, or used as
genetic resources in the breeding of such
rootstocks.



Data Elements
Collected

. Taxonomic or phylogenetic relationship of
crop and CWR

. Genetic relative status of CWR

. Geographical distribution of CWR

. Passport data of crop and CWR accessions



Crop Genera Already
Treated

Cereal: Avena, Hordeum, Oryza, Sorghum, Triticum, Zea

Fiber: Gossypium, Linum

Forage: Medicago

Fruit/Nut: Actinidia, Ananas, Carica, Carya, Castanea, Citrus,
Citrullus, Corylus, Eriobotrya, Fragaria, Juglans, Malus, Olea, Persea,
Phoenix, Pistacia, Prunus, Pyrus, Ribes, Solanum, Theobroma,
Vaccinium, Vitis

Oilseed: Brassica, Carthamus, Crambe, Helianthus, Olea
Pseudocereal: Chenopodium

Pulse: Arachis, Cicer, Glycine, Lens, Lupinus

Vegetable: Allium, Asparagus, Beta, Brassica, Capsicum, Cichorium,
Cucumis, Cucurbita, Cynara, Daucus, Eruca, Ipomoea, Lactuca,
Pastinaca, Phaseolus, Rheum, Pisum, Raphanus, Sechium, Solanum,
Spinacia, Vicia, Vigna

Other: Coffea, Humulus, Manihot, Nicotiana, Saccharum, Sinapis
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Query Crop Relatives in GRIN

Enter search criteria below.

Any or all fields can be searched.  Wild cards (*) are acceptad.

| submit query | | clear form
Al — Capsicumn baccatum var. pendulum ]

ALFALFA — Medicago sativa subsp. sativa

ALMOND — Prunus dulcis

APPLE — Malus domestica

APRICOT — Prunus armeniaca

ARTICHOKE - Cynara cardunculus

ARUGULA — Eruca vesicana subsp. sativa
ASPARAGUS — Asparagus officinalis W
AVOCADO — Persea americana

Crop:

Genus name: |

Maote: Only returns CWR in that genus. Szlect by crop to return all CWR of its crops.

primary

sacandary E‘

Genetic relative status:

tertiary |§|

all ptenidophytes ~

all gymnosperms
Family(ies): |all angiosperms

Abistaceae

Abolbodaceae W

Abrophyllaceae

Native distribution:
Continent: | ALL CONTINENTS v|

Region: ALL REGIONS v

Afghanistan

Albania
Country(ies): |Algeria

American Samoa

Andaorra

Angola

State/Province: | {e.g. Alabama)

Include non-native distribution |:|

(Use shift or contral key to make multiple selzctions.)

| (e.g. Ory=za [without author]}

graftstock

{Use shift or control key to make multiple selections.)

(Use shift or control key to make multiple selections.)



Follow links for a) GRIN taxon reports or b) to view literature supporting this gene pool classification (Place cursor over highlighted items for explanation.)

Crop: ALFALFA
{compiled by Dr. Blanca Leon; reviewed by Dr. Stephanie L. Greene, Geneticist/Curator, USDA/ARS, National Temperate Forage Legume Genetic Resources Unit, Prosser,
Washington on 7 November 2012)

Crop taxa:

1. Medicago sativa L. subsp. sartiva — alfalfa
2. Medicago sativa L. nothosubsp. varia (Martyn) Arcang. — variegated alfalfa
3. Medicago sativa L. subsp. falcata (1..) Arcans. — sickle alfalfa

Crop wild relatives:

Primary
1. Medicago sativa L. subsp. falcata (L.) Arcang. var. falcara (L) D&l [tetraploids] — [References
2. Medicago sativa L_subsp. glomerata (Balb.) Rouy [tetraploids] — [References]
3. Medicago sativa L_subsp. sativa [wild types] — [References
4. Medicago sativa L. nothosubsp. tunetana Murb. [tetraploids] — [Beferences]
3. Medicago sativa L_nothosubsp. varia (Martyn) Arcang [tetraploids] — [References]
6. Medicago sativa L_subsp. falcata (L) Arcang var viscosa (Rchb ) Posp. [tetraploids] — [References]
Secondary
1. Medicago prostrata Jacq. — [References]
2. Medicago sativa L. subsp. caerulea (Less. ex Ledeb.) Schmalh. — [References
3. Medicago sativa L_subsp. falcata (L) Arcang var falcata (1) Dill [diploids] — [References
4. Medicago sativa L_subsp.glomerata (Balb.) Rouy [diploids] — [References]
3. Medicago sativa L. nothosubsp. tunetana Murb. [diploids] — [References]
6. Medicago sativa L. nothosubsp. varia (Martyn) Arcang. [diploids] — [References]
7. Medicago sativa L_subsp. falcata (L.) Arcang var viscosa (Rchb.) Posp. [diploids] — [References]
Tertiary
1. Medicago arbarea L. — [References]
2. Medicago cancellata W. Bieb. — [References]
3. Medicago daghestanica Rupr. ex Boiss. — [References]
4. Medicago hybrida (Pourr.) Trautv. — [References]
3. Medicago marina L. — [References]
6. Medicago papillosa Boiss. — [References]
7. Medicago papillosa Boiss. subsp. macrocarpa (Boiss.) Urb. — [References]
8. Medicago papillosa Boiss. subsp. papillosa — [References]
9. Medicago pironae Vis. — [References]
10. Medicago rhodopea Velen. — [Beferences]
11. Medicago rupesiris V. Bieb. — [References]
12. Medicago ruthenica (L) Trautv. — [References]
13. Medicago saxatilis W Bieb. — [References]




GRIN Taxonomy for Plants

Crop Relatives in GRIN

Taxonomy

(for the query: family = 'all families' & native country = 'all countries' & crops = 'chickpea' & genetic relative status ='GR1, GR2, GR3,

& GS' & repositories = 'all')

Follow links for a) GRIN taxon reports or b) to view literature supporting thi

= (B 2R

e 0] hitp:/fwww.ars-grin... E = & || B Cicer reticulatum infa...

items for explanation.)

Crop: CHICKPEA

(compiled by Dr. Blanca Leon: reviewed by Dr. Michael A. Grusak A/ARS

Dr. Clarice Coyne, USDA/ARS, Western Regional Plant Introdugt#®n Station, Pu
Crop taxon:

1. Cicer arietinum L. — chickpea

Crop wild relatives:
Primary

1. Cicer reticulatum Ladiz. < [References]

Secondary

1. Cicer echinospermum P. H. Davis — [References]

Tertiary

Cicer atlanticum Coss. ex Maire — [References]
Cicer bijugum Rech. f. — [References]

Cicer incisum (Willd.) K. Maly — [References]
Cicer judaicum Boiss. — [References]

Cicer pinnatifidum Jaub. & Spach — [References]

SRR

| USDA | ARS | GRIN | NPGS | N

ot tribec Cigereae Also placed in: Papifiosssmss

Jotes Ry Bot. Gard. Edinkurgh 342):20L. 1873

Manse verified om: 20-Tan-1937 by ARS Evstematic Botanists. Last updaded: 19-Fue-2012
Species prioriry siee & Western Ragional P Bsxtiom (TVH).
Arcezsions: 34 iz Naticnal Plant Geneplasen System.

- aLa'.'aila'p]D(md'm‘.‘a.ilabln [0} MPEE accessions. Inchude tmages [ and historical accessions [ sorted by mmobes
® oroeme O
El all avzilabls (zad weawailable O) NPGS accessions by coumtry.

= Clock PlamtZgarch databace of Botanic Garders Conservatics Intormaticsal for possdhle noe-NPGE gaomplasm.

Economic importance:

= Gene sonrces: cold tolerancs for chickpea e Semw Zer.
= Gene sonrces: high vigld for chickpea o ce
« Crame ources: pest rasissancs dor chickpea o
= Gene sources: primay genetic mlztve of o a2 0 T o e v Fin RIS § SR HT. 9T
- Cene sources: probeble proganioes of cEckpen 1t i temmia s 1170

Disiribntional range:

Nagive:

= ASIA-TEMPERATE
Wzrtern dsis: Turkey

Eeferences:

= Abbo, 3. et al. 2007. Utilization of wild relatives. 348 In: Yada, 8. 2 et al, ods, Chickpsa breoding amd mznagement 345
= Davies, A. M. K. et al 2007, A nztural snfragansric classificaticn for _md-l’LDg_m: 2q, Cicarsea). Blumssa 32:3 75400,
= Enre*Aled Editorial Coramintee. Eurctilod Plantbase: the mformatios resomes for Eure-Meditorasa
Lime reonree).
= Isfamgno, A. et sl 1552
= Drmela, AL ee sl 2002
Appl Gemat 104:64
= Javadi, F. e¢ sl 200
Ehryloganstic anahyscs of chloroplast :_n'_n:l.u: D‘.‘\.-qunm
- ].enu:ulhs,‘i‘l de e al 1586 '-‘:nl.Lm un{sm orplaology of

cresning wild Cicer spacies for resistance to Fusariom wilt PL Dis. §0:42-44.
sgenstic 2malysis in the gemus Sizer mnd culthvated chickyes wang RAPT md [S2R maskers. Thear

» Meezen, Lo J G, vaH der et al. 2007, Tawomomny of the gamus Cier revisitzd I ]H'L‘adz 5. B qtal, wis., Chickpea
breeding and mamagement. 11445, macs

. H.nsen.L J. G. van der. 1987, Origin, history amd tzxmomcusy of chickpsa. 29 I Saxena, M. C. & K. 5. Singh, Thae chickpea.

N H.u:ned..\ 2012, Raview of Fadazsae Clcersas, Fabeas (Videas) dxta for Weeld Sconcouz Plasy, ed 1 pem. comm. vias
—mail cx 14 Jan.
= Porcher, M H_ei 8l 2szschable World Tiide Wabh Multlingual Multeoript Plani Namg Databacs (MAEPNLD [oo-line resommcs).

= Redden, . J. & J. D Berper. 2007, Eistory and orign of chickpea. 1:1-15 In: Yadav, 2. 2 st al, ods., Chickpes breeding and
. 1113,
* Ehan F. eral. 2005, Ceographical patterns of gameti vaiation o the werld cellections of nild anmual Cicer charasanized by
amplified Sagmes: lezgth polymarphisms. Thew Genet. 110:381-391.
= Singh, K B. & B. Oxamepo. 1997, Exploctztion of wild Cieer species for visld improveeseat in chickpea. Theor. Appl Gem
95:191-112.

» Thompzon J. P et sl 2011 Hvbrdizesion of Avssralian siecbras cultners vorth weild Sicer spp. mecrsasss Tesistancs to root-




GRIN Taxonomy for Plants

Crop Relatives in GRIN T Bl =] =

B it/ fvvwars-grin.., 0~ & KR Literature citations for..

for the query: family = 'all families' & native country = 'all countries' & crops = 'chig X -
( e ) T& GS & repositories E all) Literature References for GRIN |4

Taxonomy Crop Relative Gene Pool
Assignment

Follow links for a) GRIN taxon reports or b) to view literature supporting this gene

items for explanation.) Taxon: Cicer echinospermum P. H. Davis

+ Davies, A M R etal 2007. A natural infrageneric
classification for Cicer (Leguminosae, Cicereae).

Crop: CHICKPEA

(compiled by Dr. Blanca Leén: reviewed by Dr. Michael A. Grusak, USDA/ARS Childi Blumea 52:379—400. [This study complements Msesen et al's 3007
Dr. Clarice Coyne, USDA/ARS, Western Regional Plant Introduction Station, Pullman, e et

thess thres species were recosnized in subgenus Cicer section Cicer series Cirer.]
» Javadi, F. et al. 2007. Geographical diversification

of the genus Cicer (Leguminosae: Papilionoideae)

inferred from molecular phyvlogenetic analvses of
ﬁ chloroplast and nuclear DNA sequences. Bot ]

Crop taxon:

1. Cicer arietinum L. — chickpea

- i _ _ _
Cr{}p wild relatives: Linn. Soc. 154:154-175 . [This study confirmed the monophyly of
R the gemus Cicer; O aristinum affinities were strongly supported with C
Pr]mal‘"\' achingspermum and C rerficularum within a monophylstic clade that alzo incheded
v as a sister group C. byuguwm, C. judoicum, C. pinnatjfaum and C. incisum.]
. « Ahmad F. & A E. Slinkard. 2004. The extent of
1. Cicer reticulatum Ladiz. — [References] embrvo and endosperm growth following
interspecific hyvbridization between Cicer arietinum
Secondarv L. and related annual wild species. Genet.

Resources Crop Evol. 31:765—772. [This srudv examined

h . conditions of embrvogenic development arrest in croszes involving chickpea and

1 . CECQ?’ echirtosnermum P H Da-‘.—ls eferences itz zarondary and tertiary gane pool spacies; it performed crozses bermaen Cicer
D [R ] arferinum = C. echinospermum, and also its reciprocal; it foumd differential srowh

betwean the former cross and its reciprocal; after 10 days all embryvo and

. andosperm tizzue degensrates for the reciprocal hybrid, while for the former cross

T E‘rtlary ambryo tizme continuss its development |

* Thompson, J. P etal 2011 Hybridisation of

Australian chickpea cultivars with wild Cicer spp.

1. Cicer atlanticum Coss. ex Maire — [References] j ) .
i — increases resistance to root-lesion nematodes
2. Cicer bijugum Ref:h' f— [References] (Pratylenchus thornei and P. neglectus). Austral
3. Cicer incisum (Willd.) K. Maly — [References] Pl Pathol. 40:601—611. [This snudy sxamined hybrids derived from
4. Cicer judaicum Boiss. — [References] rionan hes bybrids showad gt et 5 boh pemtodss dhan e
- - . X testad wild species ]
5. Cicer pinnatifidum Jaub. & Spach — [References + Singh, K. B. & B. Ocampo. 1997. Exploitation of

wild Cicer species for yield improvement in

. - . chickpea. Theor. Appl Genet. 95:418—423 . rTuis cruay
| USDA | ARS | GR—-[}" | NPG‘S | Ne-“-'- Se oh‘lalj.::.:edgfh?'ids 'be:::al; m]ﬁ?‘aid CJ'c.eErI.;‘ej'e[Mﬂﬁaﬁamﬂepimn::ﬂ?d}

achinospermum ]
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GRIN Taxonomy for Plants

Query Crop Relatives in GRIN

Enter search criteria below.
Any or all fields can be searched.  Wild cards (*) are accepted.

‘ submit query | ‘ clear form ‘

ALL

AJl — Capsicum baccatum var. pendulum ~
ALFALFA — Medicago sativa subsp. sativa

ALMOND — Prunus dulcis

APPLE — Malus domestica {Use shift or control key to make multiple
APRICOT — Prunus armeniaca selections.}
ARTICHOKE — Cynara cardunculus

ARUGULA — Eruca vesicaria subsp. sativa

ASPARAGUS — Asparagus officinalis W
AVOCADO — Persea americana

Crop:

Genus name: |{e.g. Oryza [without author])
Mote: Only returns CWR in that genus. Select by crop to return all CWR of its crops.

secondary

Genetic relative status: primary W tertiary ] graftstock ]

Aspidistraceae
Aspleniaceae N
Asteliaceae

Family(ies):
Asteranthaceae
Asteropeiaceas v
Astragalaceae

Use shift or contrel key to m selections.)

A )
= Selections J

Native distribution:

Continent: | ALL CONTINENTS W |
Region:
ALL COUNTRIES
Afghanistan ~
Country(ies): (Algeria {Use shift or control key to make multiple selections.)
American Samoa
Andorra W
Angola
State/Province: | {e.g. Alabama)

Include non-native distribution D



Crop Relatives in GRIN Taxonomy

(for the querv: family/altfamily = "Asteraceas’ & native country = 'Albania’ & crops ='all' & genetic relative status = 'GE1 & GE2' & repositories = 'zll)

Follow links for 2) GRIN taxon reports or b) to view literature supporting this gene pool classification (Place cursor over highlighted items for explanation. )

Crop: ARTICHOKE
{compiled by Dr. Blanca Ledn)
Crop taxon:

1. Cynava cardunculus Cardoon and Scolvmus Groups — artichoke/cardoon

Crop wild relatives:
Primary

1. Cynara cardimctius L. subsp. cardimctifus — [References)

Crop: CHICORY
{compiled bv Dr. Blanca Ledn)
Crop taxon:

1. Cichorium intybus L. — chicory

Crop wild relatives:
Secondary

1. Cichorium pumilum Jacq. — [Raferences)

Crop: ENDIVE
{compiled by Dr. Blanca Ledn)
Crop taxon:

1. Cichorium endivia L. subsp. endivia — endive

Crop wild relatives:
Primary

1. Cichorium pumilum Jacq. — [References]

Secondary

1. Cichorium infybus .. — [References]

Crop: LETTUCE
(compiled by Dr. John H. Wierzema; reviewed by Dr. Beiquan Mou, USDA/ARS, Salinas, California on 7 June 2013)

Crop taxa:

1. Lactuca sativa L. — lettuce

2. Lactuca sativa Cos or Romaine Lettuce Grou actuca sativa L. var. longifolia Lam.) — romaine lettuce

3. Lactuca sativa Crisphead (Iceberg or Cabbage) and Butterhead Lettuce Groups (L octuca sativa L. var. capitate L.) — head lettuce
4. Lactuca sativa Cutting or Curled Lettuce Grou actuca sativa L. var. crispa L.) — leaf lettuce

5. Lactuca sativa Stalk (or Asparagus) Lettuce Group (Lactuca sativa L. var. angusiana L. H. Bailev) — stalk lettuce

Crop wild relatives:

Primary

1. Lactuca serriola ] — [References)
Secondary

1. Lactura saligna L. — [References]




1. Contributions to GRIN CWR data ¢
welcome

2. Specialist reviews of GRII
also welcome

hittps//wiwviwi:ars-grin.gov/ ~shmljw/cgi-bin/taxcws.pl



Thank you for your attention!
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