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IV. Proposal

Suggested guidelines for the nomenclature and
abbreviation of the genetic stocks of wheat, Triticum
aestivum L. em Thell, and its relatives!

W. J. Raupp, B. Friebe, and B. S. Gill

Depatment of Plant Pathology, Throckmorton Hall, Kansas State University, Manhdtan, KS 665065502,
USA.

! Thisis contribution 95-541-J from the Kansas Agricultural Experiment Station, Manhatan.

The current nomendature for describing the aneuploids of common wheat was introduced by Searsin 1954
and described in detail by Kimber and Searsin 1968. This nomendature can belengthy, anditsusein
manu<ripts and descriptive figures cumbersome. Additiondly, the needs of computerized databases
reguire a shortening of these terms to save time and storage space. The ability to search lists of stocks
suggests the need for succind, descriptive abbreviationsfor thegendtic stocksin wheat. GrainGenes, the
wheat genome database, is no exception as search criteria can yield several screensof daa. The purpose of
this communicationis to providealist of recommended abbreviationsfor the aneuploid lines and genetic
stocks in wheet.

Severa recommended guiddines presented by Kimber and Sears (1968)will beused. These indude
designding:

i) telocentric chromosomes with theletter "t",

ii) isochromosomes with theletter "i",

iii) theability of chromosomesto par with supeascripts following the chromosome symbols. The actual
paring may vary condderably from cell to cell. Theidealized paring configurationisindicated in all cases
even thoughit may rarely form,

iv) chromosome status shown by the chromosome nunber followed by symbols indicating the
configuration,

v) chromosome arms by S (genetically short) or L (gendtically long), and

vi) subgituted chromosomes by the homoeologousgroup numbe and genone designdion. The designaion
of the chromosome tha was replaced followsin parentheses.

Publicationsby Gill (1986)and Gill et al. (1991 added additiond descriptors for wheat genetic stocks. The
symbols were based on suggestionshby the Chicago (1966)and Paris Conferences (1971)for
Standadization in Human Cytogenetics. Where applicable, these conventionswill aso beused:

vii) single and three letter designaionsspecify rearranged chromosomes, such as"dd" for ddetionand "r"
for ring chromosome,
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viii) theshort system for defining trandocation lines indudes only the break points and thefollowing
pundudion: " . " indicates a break at the centromere, adash "-", indicates an intertitial breakpoint, and a
dash " /" indicates an unknown breakpoint,

iX) the detailed system describes trandocation lines by defining their band compostion and the additiond
symbols, ": " break (termind ddetion), ":: " break and join, and

X) atrandocation chromosome isindicated by a " T"preceeding a description of thetrandocation.

Further descriptionsof trandocated chromosomes are given in Gill et a. (1991)and will be described as
needed.

A brief survey of theliterature published in the proceedingsof the Internationd Wheat Genetics Symposa
(I throughV1I), aswell as later issues of thejournd GENOME, indicate tha the choice of terminology is
left to the authors. However, it seems tha over time, some conventionswere standardized.

These are thedesignaion of:

xi) nullisomic lineswith an "N" followed by thedesignaed chromosome and genone,

xii) mono®mic lines with an "M" followed by the designaed chromosome and genorre,

xiii) thedisomic condition with a"D" followed by the designaed chromosome and genone,

xiv) thetrisomic conditionwith "Tri" followed by the designaed chromosome and genomnre,

xv) tetrasomic lineswith a"T" followed by the designaed chromosome and genonme. A "T" isalso the
designaor for trandocation lines to be consstent with current literature,

xvi) nullisomic-tetrasomic lines with an "N" followed by the number and genome of thenullisomic
chromosome anda"T" followed by the same for the tetrasomic chromosome, asin N1A T1B,

Xvii) mono®mic and disomic additionsby "MA" and "DA", respectively, and

Xviii) monosmic and disomic subditutionsas"MS" and"DS", respectively, followed by chromosome
designdion asindicated in rule vi, and

xix) abbreviationsfor whesat cultivars according to "Wheat Cultivar Abbreviations' 1985, Special Report
749, Agricultural Experiment Station, Oregon State University, Corvallis. Thispublicationis currently
unde revisonby CIMMYT.

Rules of hierarchy, established to ensure consstency in the naming of stocks, indudethat: xx) the short
arm islisted before thelongarm, xxi) themonosmic condition (either for thewhole chromosome,
chromosome arms, or parts thereof) islisted before the disomic condition except in caseswhereitis
supeceeded by rule xxii, xxii) telosomic chromosomes are listed before isosomic chromosomes, xxiii) in
trand ocation chromosomes, the common wheat chromosome regardless of arm, islisted before thealien
chromosome segment, and xxiv) in trand ocation chromosomes between two alien chromosomes where the
breakpoint is unknown, the order is according to homoeologousgroup.

Some stocks require abbreviationsor symbols tha were previoudy ndther required nor based onthe
guiddines presented here. These indude

xxv) "Mt" and "Dt" indicate monotel o- and ditelosomic lines following rulesi (for telochromosomes), xii,
and xiii,

xxvi) thedoubkd conditionisindicated with a"d" followed by the designated chromosome and genome,
and

xxvii) thenumber sign "#" is used to distinguish different chromosomes bd onging to the same
homoeologousgroup of chromosomes within accessions between accessionsof the same nondonesticated
species, or between homologouschromosomes within a cultivar.

Findly, certain symbols for use in computer databases, where some text styles am not available, indude
that:

xxviii) thesymbol " A " endoses characters to be supeacripted, and xxix) thesymbol " " endoses
charactersto be sub<cripted.

Thefollowingisalist of each aneuploid type or genetic stodk, with an example of how the daawould be
displayed in each of the GrainGenes modd fieldsfor germplasm. For simplicity, chromosome 1A of whesat
isused aongwith ahomoeologuein rye (Secale cereale) or Triticum longissimum where needed. All of the
chromosome stocks are represented to appear in the cultivar "Chinese Spring”, hereafter designaed by the
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abbreviation CS. Thefirst column lists the variable name from the GrainGenes germplasm modd (see
Appendix | for alist of all variables available in this modd). The second column lists the actud daatha
will appear in the daabase next to the variable name. Chromosome configurationisinduded with respect
toitemiii aboveFindly, acommentisinduded where required.

NULLISOMIC N
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

MONOSOMC M
Germplasm:

Abbreviation:

Species:

Type

Derived from:
Chromosome_configuration:
Chromoeome_nunber:

TRISOMIC Tri
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:
Comment:

TETRASOMIC T
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

NULLISOMC-TETRASOMIC NT
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

Comment:
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Chinese Spring Nullisomic 1A
CSN1A

Triticumaestivum

Aneuploid

Chinese Spring

20"+0'1A

40

Chinese Spring Mono®mic 1A
CSM1A

Triticumaestivum

Aneuploid

Chinese Spring

20"+1'1A

41

Chinese Spring Trisomic 1A

CSTrilA

Triticumaestivum

Aneuploid

Chinese Spring

20"+1"1A

43

Theabbreviation"Tri" was selected
because theletter " T " aready indicates
tetrasomy and trandocation lines. The
other choice "Tr" might cause confuson
with trandocation line nomendature.

Chinese Spring Tetrasomic 1A
CST1A

Triticumaestivum

Aneuploid

Chinese Spring

20"+1"™1A

44

Chinese Spring Nullisomic 1B-Tetrasomic 1A
CSN1B-T1A

Triticumaestivum

Aneuploid

Chinese Spring

19"+1"™1A(1B)

42

Usingrule vi, this could be abbreviated
"CSNT1B(1A)", butwe bdieve theaboveto
bemore easily read.



MONOTELOSOMIC Mt
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromosome_nunber:

DITELOSOMIC Dt
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

DOUBLE MONOTELOSOMIC dMt
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

Comment:

DOUBLE DITELOSOMIC dDt
Germplasm:

Abbreviation:

Species:

Type

Derived from:
Chromosome_configuration:
Chromoeome_nunber:

DITELO-MONOTELOSOMIC DtMt
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

Comment:

MONO-ISOSOMIC Mi
Germplasm:
Abbreviation:

Species:
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Chinese Spring Mono&losomic 1AS
CSMt1AS

Triticumaestivum

Aneuploid

Chinese Spring

20"+'1AS

41t

Chinese Spring Ditelosomic 1AS
CSDt1AS

Triticumaestivum

Aneuploid

Chinese Spring

20"+t"1AS

42t

Chinese Spring Double Monoelosomioc 1A

CS Mt1AS-Mt1AL

Triticumaestivum

Aneuploid

Chinese Spring

20"+'1ASH'1AL

42t+t

Theuse of a"+" in thechromoscime_nunber
field will distinguish thislinefrom ditelosomic
lines since both lines have two telochromosomes.

Chinese Spring Double Ditelosomic 1A
CSdDtIA

Triticumaestivum

Aneuploid

Chinese Spring

20"+"1ASH"1AL

441+t

Chinese Spring Ditelosomic!1A5-Mono&glosomic 1AL
CS Dt1AS-Mt1AL

Triticumaestivum

Aneuploid

Chinese Spring

20"+"1ASH'1AL

43+t

Theditelosomic chromosome islisted first regardless
of arm, thustheabbreviation for thelineditelosomic
1AL-monoelosomic 1AS liststhelongarm first.

Chinese Spring Mono-isosomic 1AS
CSMilAS
Triticumaestivum



Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

DI-ISOSOMIC Di
Germplasm:

Abbreviation:

Species:

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

MONOSOMIC ADDITION MA
Germplasm:

Abbreviation:

Species:

Donor_species:

Type

Derived from:
Chromosome_configuration:
Chromoeome_nunber:

Comment:

DISOMIC ADDITION DA
Germplasm:

Abbreviation:

Species:

Donorspecies:

Type

Derived from:
Chromosome_configuration:
Chromoeome_nunber:

Germplasm:
Abbreviation:

Species:
Donor_species:
Donor_ID:

Type

Derived_from:
Chromosome_configuraton:
Chromosome_nunber:
Developed_by:
Development-site:
Comment:

MONOSOMIC SUBSTITUTION MS
Germplasm:

Abbreviation:

Species:

Donor_gecies:

Type
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Aneuploid
Chinese Spring
20"+i'1AS

41i

Chinese Spring Di-isoeomic 1AS
CSDilAS

Triticumaestivum

Aneuploid

Chinese Spring

20"+i"1AS

42ii

Chinese Spring-Imperia!Monosomic Addition 1R
CS1 MAIR

Triticumaestivum

Secale cereale cv. Imperid

Aneuploid

Chinese Spring

21"+1'1R

43

Where duplicate lines from the same cultivar
are available, it may benecessary to adda
number or symbol to distinguish them.

Chinese Spring-Imperial!Dsomic Addition 1R
CS1 DALR

Triticumaestivum

Secale cereale cv. Imperid

Aneuploid

Chinese Spring

21"+1"1R

44

Chinese, Spring- T. longissimumDisomic Addition 1S'\1"
CS-TLON DAL1SMAM

Triticumaestivum

T longissimum

exas A&M, accession, #2

Aneuploid

Chinese Spring

21"+1"1sNA

44

N. A. Tuleen

Texas A&M University, College Station
Thegenomefor T. longssmumis S supeascript "l".

Chinese Spring-Imperial!Mono®mic Subditution 1R(1A)
CS| MS1R(1A)

Triticumaestivum

Secale cereale cv. Imperia

Subditution



Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

DISOMIC SUBSTITUTION DS
Germplasm:

Abbreviation:

Species:

Donor_gecies.

Type

Derived_from:
Chromosome_configuration:
Chromoeome_nunber:

INTERVARIETAL DISOMIC SUBSTITUTION DS
Germplasm:

Abbreviation:

Species:

Type

Donor_species:

Derived from:

Chromosome_configuration:

Chromoeome_nunber:

Comment:

TRANSLOCATION CHROMOSOMEST

Chinese Spring
20"+1'1R(1A)
41

Chinese Spring-Imperia!Dsomic Subgitution 1R(1A)
CS| DS1R(1A)

Triticumaestivum

Secale cereale cv. Imperia

Subditution

Chinese Spring

20"+1"1R(1A)

42

ChineseSpring-Wichita Disomicl@ibditution 1A WI(1A CS)
CS-WI DS1A

Triticumaestivum

Subditution

Wichita

Chinese Spring

20"+1"1AWI(1A CS)

42

The subdituting chromosome is pat of the name, the
subgituting chromosome named in parentheses.

For abbreviations when cultivars subgitute same
chromosome, it need only belisted once.

TERMINAL TRANSLOCATION WITH CENTROMERIC BREAKPOINT

Germplasm:

Abbreviation:

Species:

Donor_gpecies:

Type
Trandocation_description:
Derived from:
Chromosome_configuration:
Chromoeome_nunber:
Comment:

ChineseSpring-Imperia!Tandocation TLASARL
CS| T1AS4ARL

Triticumaestivum

Secale cereale cv. Imperia

Trandocation

Termindtrand ocation with centromeric breakpoint
Chinese Spring

20"+1"T1AS4ARL

42

aindicates a break at the centromere. In the example
above thetrandocation chromosome condsts of the
short arm of chromosome 1A trandocated to thelong
arm of 1R with the breakpoint at the centromere.

Thefollowing exampleis of an actud trandocation line of thistypeand is how it appearsin GrainGenes.

Germplasm:
Abbreviation:

Species:

Donor_species:

Type
Trandocatin_description
Derived_from:
Chromosome_configuration:
Chromoeome_nunber:
Developad-by:
Development_gte:
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Chinese Spring-A. intermedium Trand ocation TADL &Ai#2S
CS-AGAI TADL&AI#2S

Triticumaestivum

Agropyron intermedium

Trandocation

Termind trandocation with centromeric breakpoint
Chinese Spring

20"+1"T4DL&AI#2S

42

D. Wells

South Dakota State University,!Brookings



Comment:

Thenunmber sign (#) is used to distinguish between
different chromosomes bdonging to the same
homoeologousgroup of chromosomes within accessions
aswell as between accessionsof the same species or
cultivar. In this example, the longarm of T. aestivum
chromosome 4D (4DL) is trand ocated with a centromeric
breakpoint ( &) to theshort am (S) of an A. intermedium
chromosome (4Ai#29

TERMINAL TRANSLOCATION WITH NON- CENTROMERIC BREAKPOINT

Germplasm:

Abbreviation:

Species:

Donor_species:

Type
Trandocation_description:
Derived_from:
Chromosome_configuration:
Detailed_abbreviation:
Chromosome_nunber :
Comment:

Chinese Spring-Imperial Trandocation TLASALAL-1RL
CS| TIASAALARL

Triticumaestivum

Secale cereale cv. Imperid

Trandocation

Termind trandoction with non-centromeric breakpoint
Chinese Spring

20"+1"T1AS4AAL-1RL

CS11ASAAL14:1.21RL

42

- and:: indicate a break and rgjoining within the arm.
In the example above thetrandocation chromosome
conssts of the short arm of wheat chromosome 1A,

a segment of thelongarm of 1A with the breakpoint
inband 1AL 1.4 andadistal segment derived from

1RL with thebreakpointin band 1RL 1.2.

INTERCALARY TRANSLOCATION WITH NON-CENTROMERIC BREAKPOINT

Germplasm:

Abbreviation:

Species:

Donor_species:

Type
Trandocation_description:
Derived_from:
Chromosome_configuration:
Detailed_ebbreviation:
Chromosome_nunber :
Comment:

TRANSLOCATION WITH UNKNOWN BREAKPOINT
Germplasm:

Abbreviation:

Species:

Donor_gpecies:

Type
Trandocation_description:
Derived_from:
Chromosome_configuration:
Chromosome_nunbe :
Comment:

DELETION CHROMOSOMESddl
Germplasm:

Abbreviation:

Species:
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Chinese Spring-Imperia!Trandocation Ti4AS#AL-6RL-4AL
CS| TIAASHAL-6RL-4AL

Triticumaestivum

Secale cereale cv. Imperid

Trandocation

Intercalary trand ocation with non-centromeric breskpoint
Chinese Spring

20"+1"Ti4ASEAL-6RL-4AL

CS| TIAASAAL1.2:6RL-2.7::4AL

42

Ti = anintercalary trandocation.

Triticumararaticum Trandocation!BG/5G
CS TARA T4G/5G

Triticumaestivum

Triticumararaticum

Trandocation

Trandocation with unknown breakpoint
Chinese Spring

20"+1"T4G/5G

42

/ = unknown breskpoint

Chinese Spring Deletion 1AS-1
CSdd1AS1
Triticumaestivum



Type Deletion

Derived_from: Chinese Spring
Chromosome_configuration: 20"+1"dd1AS1

Detailed_ebbreviation: CSdd1AS1(S1.2,0.17)
Chromosome_nunbe : 42

Comment: : = termind ddetion!Numbersin detailed

abbreviation indicate C-band where ddetion
occurs and fraction length of chromosome remaining.
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APPENDIX |. GrainGenes ?Germplaan model
Thefollowing fieldsare currently available for use in the germplasm modd for the description of
genetic stocks.
2Germplasm
Othe_name ?Germplasm XREF Other_name// Put daain only one
Species UNIQUE ?Species
Donor_species ?Species //For addition chromosomes
Type#Germplasm_type
Collection_and_ID ?Collection ?2Germplasm XREF Other_name
Cross nunbe ?Text  //ldentifier used by CIMMY T
Chromosome_configuration ?Text
Abbreviation ?Germplasm XREF Full_name
Full_name ?Germplasm XREF Abbreviation
Pairing_mnfiguration ?Text
Chromosome_nunbe ?Text //Not Int. "42t" = ditelosomic subgn.
Female Parent UNIQUE ?Germplasm
Male_Parent UNIQUE ?Germplasm
Pedigree UNIQUE ?Text
Market_Class ?Text
Trait_gudy ?Trait_Sudy
Pathology ?Pathology X REF Resistant_line
Allele ?Allele //No XREF
Gene?Gene  //INo XREF
Rearrangement  ?Rearrangament XREF Germplasm
Derived_from ?Germplasm
Developead_by ?Text
Development_gte ?Text
Date of release ?Text
Registration_No ?Text
Remark ?Text
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Reference ?Reference XREF Germplasm

Mapping_dda ?Map_Data

Image ?lmage XREF Germplasm

Data source ?Colleague?Text //Text isdae, e.g. 93.0827

Polymorphism ?Polymorphism

Trait_scores ?Trait_scores//could bealonglist.

Coefficient_of paentage ?Germplasm Floa //Mug beat end of
/Imodd; this could bealLonglist.
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