Methods for the identification of bread
wheat accessions in the VIR collection

All-Russian Institute of plant genetic resources by name
N.l. Vavilov (VIR)

Dr. Evgeny Zuev



; he VIR’s Wheat Department Collection - 48749 accessions
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The main stages of the creation of the VIR’s wheat
collections
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Origin of the VIR’s Wheat Collection
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maintaining in the VIR collection

The species of genus Triticum L. (V.F. Dorofeev et al., 1979)

Species Genome | 2n Species Genome | 2n
T. urartu A" 14 |T. compactum A"BD 42
T. dicoccoides A"B 28 |(T. aestivum “ “
T. dicoccum “ “ |T. sphaerococcum “ “
T. karamyschevii “ “ |T. petropavlovskyi “ “
T. ispahanicum . « |T. boeoticum AP 14
T. turgidum A'B 28 |T. monococcum “ “
T. jakubzineri “ “ |T. sinskajae AP 14
T. durum s « |T. araraticum A’G 28
T. turanicum “ “ |T. timopheevii “ “
T. polonicum “ “ |T. zhukovskyi A’A’G 42
T. aethiopicum “ “ |T. militinae AG 28
1. persicum “ “ |T. kiharae A’GD 42
T. macha A"BD 42
T. spelta « « Total: 27 species

T. vavilovii

(13

(14




The species of genus Aegilops L. maintaining
in the VIR collection (Migushova, 1981)

Species Genome 2n  |Species Genome 2n
Ae. mutica M*(T) 14 |Ae. comosa M 14
Ae. speltoides B?(S) | 14 |Ae. uniaristata M'(N) | 14
Ae. aucheri B™ (S) 14 |Ae. heldreichii M 14
Ae. sharonensis | B™ (S) | 14 |Ae. umbellulata | U (C") 14
Ae. longissima B' (S) 14 |Ae. ovata UM’ 28
Ae. bicornis B" (S) | 14 |Ae. columnaris UM* 28
Ae. searsii B (S) | 14 |Ae. biuncialis uMm® 28
Ae. tauschii D 14 |Ae. kotschyi US’ 28
Ae. crassa DM 28 |Ae. triaristata uM' 28
Ae. crassa D'D’M® | 42 |Ae. variabilis US' 28
Ae. ventricosa DM" 28 |Ae. recta UM"'M” | 42
Ae. vavilovii DM"P 42 |Ae. triuncialis UC 28
Ae. juvenalis DMU 42

Ae. caudata C 14 Total: 27 species

Ae. cylindrica CD 28




There are 154 botanical variety of
bread wheat in VIR collection
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V Multiplication of wheat, triticale and aegilops accessions
on VIR’s stations

VIR’s stations 2016 2017 2018
Dagestan station 7126 8425 8253
Kuban station 1452 1608 1330
Yekaterinino station 575 518 463
Moscow station 450 450 450
Pushkin station 510 714 508
Total 10113 | 11715 | 11004




Yekaterinino VIR station (Tambov region)



Flaksberger Konstantin Andreyevich (1880-1942), an outstanding
triticologist, Professor, Dr. (Biol. & Agri. Sci.) From 1907 to 1941, he
worked at VIR; since 1940 he has occupied the position of the
Head of the Cereal Crops Department.
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Bread wheat botanical varieties
by Kornike

albidum Alef.,
lutescens Alef.,,
alborubrum Koern.
milturum Alef.,
Leucospermum Koern.,
velutinum Schubil.,
delfi Koern.,
pyrothrix Alef.,
cyanothrix Koern.
nigrum Koern.,
graecum Koern.,

erythrospermum Koern.,
erythroleucon Koern.,
ferrugineum Alef.,
sardoum Koern.,
caesium Alef.,
meridionale Koern.,
hostianum Clem.,
turcicum Koern.,
barbarossa Alef.,
coeruleovelutinum Koern.,
fuliginosum Alef.




Vavilov  Nickolai
Ivanovich (1887-
1943), a prominent
scientist who had
laid foundations of
new trends in plant
industry, botany,
genetics, breeding
and other sciences;
Academician,

Director of VIR
from 1920 to 1940.
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* Rudolf Mansfeld (1901-1960), a
German botanist. After World War I,
he worked on the systematics of
cereals in Gatersleben.
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Dorofeev Vladimir Filimonovich (1919-1987), Dr. (Agr.Sci.), Academician,
started working in the VIR network in 1955, first as the Head of a Base Station
in Derbent (Dagestan), then in 1960 as a senior researcher at the Department
of Cereal Crops. In 1965 he was promoted Head of the Department of Wheat,
and from 1979 to 1987 he was Director of the VIR



Udachin Roald Arsenyevich (1932-2010), Dr. (Agr.Sci.), Professor, started
working at VIR in 1956; from 1979 to 1988 headed the Laboratory of Bread
Wheat, and in 1989-1995 was employed as a chief researcher at the
Department of Wheat. Since 2000, he has occupied the position of a leading
researcher and VIR historiographer






EW Mustafayev Imam Dashdemyr oglu (1910-1998),
- Dr. (Biol.Sci.), Academician of the Academy of
Sciences of Azerbaijan, a geneticist and breeder.
In 1954, he started working at the Institute of
Genetics and Breeding of the Academy of
Sciences of Azerbaijan, and from 1971 to 1998
was Director of said institute.

e Gandilyan Papin Artashesovich (1929-2001), a
botanist, geneticist, breeder, prominent expert in
grain crops and their wild relatives in Armenia, Dr.
(Biol.Sci.), Professor, Member of the Academy of
Agricultural Sciences of Armenia.



var. erythrospermum = «ar-nu-al-ru»

the first syllable “ar” (from “aristatus” — awned)
defined the presence of awns;

the second one, “nu” (from “nudus” — glabrous),
referred to the absence of glume pubescence;

the third one, “al” (i.e., “albus” — white), described
the glume color; and

the fourth syllable “ru” (from “ruber” — reddish)
defined the kernel color.



Goncharov Nikolay Petrovich - Academician of the Russian
Academy of Sciences. Since 1990, he is the Head of the Wheat

Genetics Section at the Institute of Cytology and Genetics in
Novosibirsk.



* |dentification of bread wheat
accessions using complexes
of spike and kernel
characters



Name of the Presence of | Glume pubescence Kernel

complex of awns color
characters

lutescens no no white red
milturum no no red red
albidum no no white white
albirubrum no no red white
velutinum no yes white red
pyrothrix no yes red red
leucospermum no yes white white
delfii no yes red white
erythrospermum yes no white red
ferrugineum yes no red red
graecum yes no white white
erythroleucum yes no red white
hostianum yes yes white red
barbarossa yes yes red red
meridionale yes yes white white

turcicum yes yes red white



* The main spike and kernel
characters used for
describing bread wheat
diversity



designation

White -

Red -

Kernel color .
Purple violaceo-

Green virido-

& 8




designation

White or stramineous

Red

White or red in nigro-
combination with

black (blue-black) that

shows up in the glume

central part

White or red in maesto-
Glume color combination with

black along the glume

edge

White or red in glauco-

combination with
smoked-grayish
(bluish-gray) that
shows up in the glume
central part



White glume Red glume
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White in combination with black



White in combination with black along the glume edge



Red in combination with smoked-grayish



Character Abbreviated Latin
de5|gnat|on

Glabrous glume

Glume pubescence
P Pubescent glume




designation

Awnless (awns are either
absent or awn-like points
shorter than 2.0 cm are
available)

Awns presence Shortawns (from 2.1to 6 cm sub-
long)

Normal awns (6.1 cm and -
longer)




designation

Same color as of glumes

Awns color
Black




* Additional spike and kernel
characters used for
describing bread wheat
diversity



designation

Complete absence

Spike of the awnless sub-
type, but its 2-3 upper

spikelets have awn-

like projections over

2.0cm

Presence of awns or
awn-like projections




)
designation

Strongly expressed (Fig. -inflatum

18)
Weakly expressed false-

Inflatum-type spike




designation

Clavate (square-headed) -capitatum

Spike shape Compactoid type -compactoides

Speltoid type -speltiforme




Character Abbreviated Latin
designation

econdary rachis of the spike branching spike ramoso-
Stem (straw) below the spike Plump (parenchyma-filled) pleno-
Waxiness of spike Absent epru-
Spike threshing and glume Hard to thresh; coarse -rigidum
structure glume

Presence of ligule Absent quasi-




* Accession authenticity
determination using
morphological characters









St-Petersburg, 2019
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