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DESCRIPTION OF WHEAT SUSCEPTIBILITY TO LOOSE SHUT
(Methodological Aide for Breeders)

Kharakteristika porazhayemosti pshenits V.I. Krivchenko
pyllnoy golovney (Metodicheskoye posobiye and
selektsioneram) (English version above), N.M. Yakubtsiner

All-Union "Order of Lenin" Academy
of Agricultural Sciences imeni
V.I. Lenin,

Leningrad, 1965, pages 1-32

Introduction

At the present time by far not all of the experimental breeding
institutions evaluate original collection specimens of winter and spring
wheat for their resistance to loose smut [Ustilago]. For this reason,
quite often vulnerable strains are used in crosses. This leads to sub-
sequent rejection of a large amount of seeds and strains of hybrids
because of their susceptibility to this disease.

Breeding wheat for resistance to loose smut can be improved con-
siderably if in selecting the initial parental pairs for crosses the
resistant strains are used. For this reason, of great
importance is rating of the wheat specimens of different strains and
species from the world collection of VIR [All-Union Scientific Research
Institute of Plant Grovingj•4vhich are used extensively by the experi-
mental breeding network of-ro-eoveM in creating new productive strains./

For a number of years work was pursued at the Laboratory of
Imunity of the All-Union Institute of Plant Protection dealing with
evaluation of initial specimens, strains and species of wheat with res-
pect to their resistance to loose saut.

These studies were conducted with due consideration of the distri-
bution in the different zones of physiological forms of the pathogen,
differing in their ability to infect the different strains of wheat.

-1-1

_____Ill__IIII



Our studies established that in our country the following 14
physiological forms of loose smut are important, and they must be taken
into consideration in practical breeding work.

No 1 -- isolated from strain Osetinskaya 3, North Ossetian Autono,
mous SSR, Kabardino-Balkarskaya Autonomous SSR.

No 3 -- isolated from strain Kishinevskaya 8, Modavian SSR.
No 4 -- isolated from local soft wheat, Armenian SSR
No 5 -- isolated from strain Novourkainka 84, Krasnodarskiy Kray
No 6 -- isolated from strain Gordeiform 48-2, Khar'kovskaya Oblast
No 7 -- isolated from strain Cesium III, Omskaya Oblast
No 9 - isoalted from strain Narodnaya, Rostovskaya Oblast
No 10 -isolated from strain Narodnaya, Kurganskaya Oblast
No 13 -- isolated from strain Kilturum 553, Krasnoyarskiy Kray
No 14 -- isolated from strain Albidum 43, Volgogradskaya Oblast
No 15 -isolated from strain Albidum 43, Voronezhskaya Oblast
No 18 -- isolated from strain Grecum 433, Uzbek SSR.
No 22 -isolated from strain Lutescence 62, Orenburgskaya Oblast.
No 23 -- isolated from strain Gordeiform 10, Omskaya Oblast.

All of our work on resistance rating was conducted with the above
forms of smut.

In these studies we used wheat specimens of different origin,
species composition and differing in developmental biology. They included
specimens of value in hybridization.

In addition to the widely distributed species, Triticum aestivum,
Triticum durum, we made a thorough evaluation of smut resistance of
specimens of other rare species.

The selection of species and strains of wheat for evaluation was
made by the supervisor of the Wheat Section, VIR: N.M. Yakubtsiner.

Loose smut resistance was demonstrated only under conditions of ar-

tificial infection of the plants by the vacuum method.

Wheat susceptibility was rated on the following scale:

0 - highly resistant strains
I -- essentially resistant (up to 5% susceptibility)

II -- mildly susceptible (up to 25%)
III - moderately susceptible (up to 50%)

IV -- strongly susceptible (over 50Z)

The strains and specimens of wheat referable to susceptibility
groups 0 and I were rated for resistance to the different forms of loose
smut for at least three consecutive years. Those which we classified in
these two groups are resistant to the set of smut forum.
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Over 500 specimens are submitted in the list. Of these 46
strains and specimens of Triticum aestivum, Triticum durum and 39 other
species of wheat are highly resistant. Only 85 were found to be essentially
[practically] resistant, and 80 of them consisted of triticum aestivum and
Triticum durum strains.

The work on isolation of physiological forms of loose sut and
description of wheat resistance to the. was performed by V.I. Krivchenko
under the supervision of Professor T.I. ledotova, head of the Laboratory
of Iaiimty, All-Union Institute of Plant Protection. M.N. Takubtalner
(VII), Doctor of Agricultural Sciences, classified the Initial material
according to ecological group.

3



(source page 61

SUSCEPTIBILITY O MWT SP1CMIS TO LOOS OWT (Physlological form)

[Colum headings) :

1) VIR [All-Union Scientific Research Institute of Plant Growuing catalogue n -r

2) Variety

3) Strain

4) Origin

5) Susceptibility to loose smut [Ustilagol

STMAIS O VOW REASID TO PAYCOS IN THE USSR

loft Sring Wheat

[Colm 31 [Colum 41 ]
Al'bidun 43 Scientific Research Institute of the

South-East

Akmolinka I All-union Sci•entifi Research Institute

of Grain Crops

Dublyanka 4 L'vov Agriculture Institute

Bashkirskaya 4 (Lutescence 4) BUashkir Scientific Research Institute
of Agriculture end Kinel 'skaya
Dreeding Station

Bezenchukokaya 98 KuybysheIaO -t State Agricultural
"Experimental Station

Garsas. Lithuanian Scientific Research Institute

of Agriculture

Grashuchay "e

Dal'nevoetochnaya (Far Mostos) Primorskaya Agricultural Experimental
Station

Zavol'skaya Kinel'skaya Breeding Station

Irody 1006 Tadzhik Scientific Research Institute
of Agriculture

Iskra (Kilturun 1447) Chelyabinsk State Agricultural
UZperiasntal Station
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(soUrce page 6, continued)

(colum, 31 [colum 41

Keazakhetnaskaya 126 Kazakh Scientific Research Institute
of Agriculture

Lutescens 62 Scientific Research Institute of Agri-

culture of the South-Mest

Lutescens 758 " "

[source p7jLutescene 1729 Krasnoyarsk Scientific Research Insti-
tute of Agriculture

Milturtm 321 Siberian "Red Banner of Labor" Scienti-
fic Resaarch Institute of Agriculture

Milturum -153

Moskovka Scientific Research Institute of
Agriculture of the Central Rayons
of the Nonchernosem Zone

Odeaskaya 13 All-Union Institute of Breeding and
Genetics

Onokhoyskaya 4 Buryatin Republic' State Agricultural
Experiumental Station

PPG 56 K a...z.. .__ J Kaakh Experi-
mental Center, Main Botanical Garden,

AN SSSR (USSR Academy of Sciences]

Sarrubra Scletiflc Research Institute of Agri-
culture of the South-lest

Saratovskaya 210

Saratovskaya 29
n it "

Skala Tulun State Breeding Station

smea SibMIISIhOZ [Siberian "Order of Red
Banner of Labor" Scientific Research
Institute of Agriculturt]

Strela Krasnoufinskow Breeding Station

tulun 14 Tulun State Breeding Station

Cossim [tssit. III SibiMWSZhOI
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(source page 7, comtinued)

[coln 31 [column 41

Cassius 94 SibNIIS~hOZ

Caesium 31 Altay Scientific Research Institute
of Agriculture

Shortandinke All-Union Scientific Research Insti-
tute of Grain Crops

(source pae 81 :
S urine lA Wheat

Akmolinka 5 All-Union Scientific Research Insti-

tute of Grain Crops

Gordeiforme 10 SibMll~hOZ

Raketa. Krasnoyarsk Scientific Research Insti-
titute of Agriculture

Gordeiforme 432 Scientific Research Institute of
Agriculture of the South-East

Gordeiforms 5695

Kubanka 3 Krasnodar Scientific Research Insti-
titute of Agriculture

Kustanreykaya 14 Kustenny Stott Agricultural Experinental
Station

MAlyanopus 26 [rasnokutek Breeding Station

Helyanopus 69 ""

Marodnaya Ukrainian Scientific Research Insti-
tute of Plan resding and Genetics

Winter Soft Vheat

Alty-Agach Armenian SSR

Arasbuedssy Axerbaydahan Scientific Research Insti-
tute of Agriculture

-bsostayn 1(4/1) [ummleess [rasnodar Scientific Research tnstitute
of Agriculture

mt "'-6-
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(source p S, contlmelds

Colmn 3 Column 4

Belotserkovskays 198 Belotserkovsk'Vperimental Breeding
Station 7

Bel'tskaya 32 Moldavian Scientific Research Inatl-
titute of Breeding, Seed Growing
and Agricultural Technology

Veaelopodolyanskaya 499 Veselopodolyansk Breeding Station

[source p 9]:

Sol-Bugda (Yerrugienmm 50) Institute of Genetics end Breeding,
Azerbaydzhan SSR

Gostianum 237 Scientific Research Institute of Agri-
culture of the South-East

Grekum 433 Krasnovodopadskaya State Breeding

Station p

Gyul'geri Dsgestat Autonos SSR

Doliyepuri 35/4 Georgian Experimental Breeding Station

Krigiztkaya 3 Kirgiz Scientific Research Institute
of kgriculture

Kryoka ustunays -ryskaya Oblast

Xubanskaya 131 Krasnodar Scientific Research Institute
of Agriculture

Lutescens 266 Ukrainian Scientific Research Institute
of Plant Growing, Breeding sad
Genetics

Mlronovskaya 264 Nironov Experimental Breeding Station

Motsinave GeorSian Experimental Breeding Station

Mura@ Lithuanian Scientific Research Institute
of Agriculture

Odeeskays 3 All-aolmu Scientific Research Institute
of Breeding, Genetics.

Odeasiaya 16 .

"7-



Isource pag8e continuedj:

CoJlnn 3 Column 4

Stepnaya 135 Scientific Research Institute of
Agriculture of the Central Cherno-
zem Belt

Ukralnka .Ngpv erimenta1 Breoding Station

Perruginem 1239 Ukrainian Scientific Research Insti-
tute of Plant Growing, Breeding and
Genetics

[source page 10oi

lhar'kovskaya 4 I t ,, It

Hard Fall Smwin

Arandany Azerbaydzhan Scientific Research
Institute of Agriculture

Dxhafari Azerbaydzhan Agricultural Intit(%te
Hichurinka All-Union Breeding and Genetics

Institute

Soviet Sneclm•mn of Soft man Lard Wheat

Keolonical Grouns of Soft Surine heat

Bashkirka Kugunhevskaya Bashki/'utonomou SSR

Zrythrosperum 341 Scientific Research Institute of

Agriculture of the South-last

lamtem Ibrest-Steone

Oskaya 2078 SbNIXIISOZ

Golubka Kustanay State 8trait Plot

natural lybrid

Ferrugineim 9

Ural'skaya 16

Lutes cms 23 Krasmoufti Breeding Station
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[Source page 11]:

Colum 3 Colum 4

southern Porest-Steupe

Milturum 162 Ukrainian Scientific Research Insti-
tute of Plant Growing, Breeding
and Genetics

Lutescena 491 Ivanov Experimental Station (Ukrainian
SSR)

Lutescens 1326/32 Orlov Agricultural Experimental Station

Ferruglmiem 13 Krasnodar Scientific Research Institute
of Agriculture

Circumpolar

Sibirka 1818 Tulun State Breeding Station

Udarnitsa "

Worth-Russian Forest

Kauka . Breeding Station

Tayka• Lithuanian SSR

Sskhalin

Kaba 135 Sakhalin Base of USSR Academy of
Sciences

Central Asian Boger [dry. unirrizated] Retion

Pseudoturcicum 2115 Krasnovodop. State Breeding Station

Alborubrum 22308 6t

Vaten Scientific Research Institute of 4.

Boger Agriculture, Usbek SSR

Abi-Yaleguri Uzbek SSR

lentral Asiman Lowlands (Irrimated)

Kelek N-I " rkmen State Breeding Station
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[source page 12]

3l 2] Colum 3 Colum 4

Various Hybrids

PPG 1115 Main Botanical Garden, USSR Academy
of Sciences

pulation Sharoviduya TSh (Timiryasev Agricultural MAcdemy)

Ecolotical Groups of Hard Surint Iheiat

Eastern Forest-Steppe

Kirgiz SSR

Mediterranean Falcate

Zogal-Bugda Azerbaydzhan SSR

Ecolonical Group of Soft Winter Wheat

Southern Steope (North Cacasian)

Zernogradka Don Zonal Agricultural Institute

Voroshilovskays Stavropol* gUperiuental Breeding Station

Sybrid 481

Stavropol'skaya 328 - H

Stavropol'skaya 4 1

Southern Stem (Maritime ['_Priumorskya,"])

Mestnaya [local] Krymskya Oblast

Zemka All-Union Breeding qnd Genetics
Institute

JSource page 13]

Stepnyachka , ,

Odeaukaya 12 I,

Novokrymka [rymakaya' Oblast Agricultural
2Xperimmntal station

Novokzryka 102

-10-
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[source page 13]

Colum 2 Colum 3 Column 4

Lutescean 17 .Cherkag*State Agricultural Experi-
mental Station

Xishlnevskaya 10 Kishinev Agricultural Institute

KiLhinevskaya 8 o to

population Moldavian SSR

.Volsa Steppe

Saratovskaya 28 Scientific Research Institute of
Agriculture of the South-East

Volgogradskaya Oblast

North Cau..igm &oresC-stepRe

Skorospelka L-1 Krasnodar Scientific Research Insti-
tute of Agriculture

Skorospelka 2

Skorospelka 3

Bezostaya 4

Ferrugineum 013

Kubanskaya 24 " If

Kubanskaya 133 t " t I

Kubanskaya 122 " ""

[source p 1"1aysIf 28 oD~annyata 28" """

Novoukrainka 864 It o

11-43

Improved Ose¶tinskysy North q1  f £Agriaultural Repxrime tal
Station

Jubilee Ooet/in "1"

Osetinskaya 5
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[source page 14 continued]

Column 3 Column 4
Erythroapermum 1562 Worth GamJa Agricultural ftperisiettl

Station
Erythroeperumu 1585 t " It

Erythrospermum 1580 " , "

Erythrospermm 1563 " I $I

Osetinskaya 3 " It

Skorospelka 937 " It

Germanlya 199 it

Uk~raiian !pieMt-Steppe

Albidum 676 Ukrainian Scientific Research Insti-
tute of Plant Growing, Breeding
and Genetics

[source page 151

Shampanka Ukrainian SSR, Kheruonskaya Oblast

Pmeaka All-Union Scientific Research Ineti-
tute of Sugar Beets

Lutescens 17 Cherkas State Agricultural experi-
mental Station

Erythroepermm 15 " It

Ivanovskaya (20/430) Ivanov Experimental Breeding Station

Dyurabl'

Forest Stenne of Mountainoua Ration of Ukraine

Zarya mestnaya Ivano-Frankovskaya Oblast

North Rulsian Forest

Irythrospermm 529 Falen Breeding Station

1oaowkukaya 3251 Tom

Ioekovskaya 2411
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[source page 15. continued)

Colum 3 Column 4

3astern Forest-S tevve

Yelovka Altayskiy [ray

Kazachinskaya [raauoyarskiy Kray

LOreet-SteODD Of Caucisin. Mountain Ration

Dzali-Sure 35/3 Georgian Experimental Breeding Station

Caesino 3/10 f

[source page 161

[yrmysy-Bugda 9704/2 Azerbaydzhan Scientific Research.
Institute of Agriculture

Stevveof Caucasian Mountain ReAtion

Zarda Armenian SSR

Tenilik Azerbaydzhan SSR

.Subtrouical of Caucasian Mountain Region

Rechula Georgia SSR

te *trk

Trancaucasian Lovland-Foothills

- - Iagorno-Karabakhskaya Autonomous Oblast

CenralAsian Loviand Irrigated

Belea kaya Kazakh SSR, Dahamulskaya Oblast

Almeatinskaya Kazakh Scientific Research Institute

Mollyanbugday Uzbek 381

10111IGN 811CDOM
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[source page 16, continued)

Column 3 Colu 4

Pakistan

of

SOOT Shasm.

of

9,

[source ipege 1731
.&neMe (In the broad seUe)

Chna

9'

Twun-iy-htu-husu-O,

't

'9

Central A•sim (lash&ar)

-Chna, Kashgar

[colm 21 C

population Mongolia

of Iran

Anatolian

Turkey

Near rastern

Israel

Y14s

, ~- 14-
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[source page 17, coutinued)

colum 3 column 4

Mediterranean

Morocco

Eritree

Algeria

Greece, Rhodee
[source page Is)

Yugoslavia

Bulgaria

Danube Region

Austria

Strain 691 Yugoslavia

Csechoslovakla

And"s

Brazil

Uruguay

Mexico

lybniLd Grouse of Roft Sarina Ufheat .

Ken.a

- 15-



[source page 18 continued)

column 3 colum 4

Scandinavian

Dimant 9Svden

Fil' " 'ya
(source pap 193

Carsen Denocretic Republic

t It H

of n t

ft H Hf

SIf

France

I'

Holland

Nolth IMexican,

If

16
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[eouarce pag 19, costimied]

colu S colin 4

USA

tt

[cource page 20] :
DS II

It

I,

I,

Aa ntna

'9

I'

9!

I'

"I' L

t!

I,

't

I,

It

It

n



(source page 20, continued)

colmn 3 column 4

Kliey 66 Argentina

Complez hybrid
[source pasp 211

Kleyn 33

Australia

I,

'I

AO So~ut cfý Rpblic

Tunisia

Ecolo el.P_ Groans of Hard Sprint kheat

Near Fastern

Jordan

Malta

Cyptus

Egyptian

United Arab Republic

"last NedIterrsaesa

Tunisia

i I
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(source page 22]

column 3 column 4

Algeria

Morocco

'U

Republic of South Africa

U, II

est lMediterranean

Italy

Balkans

Turkey

Greece

Pyrenees

Spain
of

U,

Portugal
'U

Hindustan

India

North Awaican

USA
'U

U,

(source page 23]t

Various Worims

USA

Csechoslovskia

- 19 -



[source pase 23, continued)

colum 3 column 4

Ec~oloaica.l Grouns of Sof2t Winter IEneat

tndia
9,

9'

Yuk-Son No 3 Korean People's Democratic Republic

Ten-Yuk No 1 , .

Ten-Yuk No 12

Japan
if'9

Chnese (in lbe broad seoe)

Ching-yang 302 China

Usi-Pei-Chtan' No 2

Chinese 2 '9

9,

A{source page 241:

Ten-ta 1817

To-balng 208 t*

'I

'9

I,

Bsen-msn-.ai "I

Zjus-S&i

Pal-bhsao-eSl "

Nuo-sang-t ' ou
H 0

-- 20 -
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|source page 24, continued]

colum 3 col-m- 4

China
it

I,

An-sung-to-yang-Mal

Ta-Ya-Ts'u-tsu"
e!

Hung-huo-LSang-t' ou

Chines* I

[source page 25]

Adriatic Large Grain

China

Balkans

I-I Yugoslavia

Strain 781
I,

'I

'I

M4aks Cryzh VI

Okkerman Bulgaria

No 2315

Ferrugineum 113

Dunavka
NO 1-1."F

I,

(a-25)
(11-23)
ER-134
IZR-408

- 21 -



boWce. Paso 261

column 3 colum 4

Bulgaria
itKr"stoaka 67

lulits. belay& Albania

Csechoolovaki&

'I

Codoninakay,

4pmuania
Tasaneahty lio

Rungary
Taekskys t
Ostatka NMkulitaka Poland

Alva

Italy

ibrid Groups of Winter Soft Wheat

Italy
$I

'(source pae 27]: ,

England

Prance'I

German Dmocratic Republic

- 22 -
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(source page 27, continued)

colum 3. column 4

North American

USA
go

Arpentinian

Argentina
to

Various Forum

USA
It

'U

of

It

'V

[source page 281:

'U

German Democratic Republic

UPG 26149

Fall PlantIna Hard Wheats

lKarabashek Yugoslavia

Hordeiforme No 132 Bulgaria

column 2 Chirpan 13
population
of hard and
soft Wheat

Rgumania

RaIe Hexavloid Soecies of Soring Wheat

Dwarf Wheat (Tr. cowpactum Bost.)

Tadzhik SSR

Turkmen SSR

USA

Af4nistan
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[source page 28, continud] •

column 3 column 4

Spherical-Grain W/heat (Tr. splaero5ccuo Pearc)

Spain

ivov Oblast

.. , r Tetrawloid Snecice of Sprint Wheat

,Turan Wheat Mr. turanicus Jakubz.)

Dagestan Auto'nomous SSR

Tadzhik SSR

Gaedu- dossiya Iran

Ethiopian Wheat (Tr. aethlopicum Jakubz.)

19kf.opia

o,

to

Persicum or Kakhtalinskaa Wheat
(Tr, carthalicam Neviki: N.* - fTr. .ersicua Vav,)

Georgian SSR

Dike 9/14

Dagestarttutzmous SS5

North Geew Autonomous 831

Armeni4Sl

[source page 30] TuraidL m Wheat (Tr. turiduam L.)

Turkey
Spain
Portugal
Chile

-24-



[source page 30, continued]

column 3 column 4

Polonicum At (Tr. polonicum L.)

Altayskiy Kray

Kazakh SSR

Georgian SSR

Turkey

German Democratic Republic

Spelt OTr. dicoccum SchrankL.A.-S r-

Bashki'/utonomou8 SSR

Ul'yanovskaya Oblast

Drogobychakaya Oblast

Nakhichevanskaya Autonomous $SR

India

Ethiopia

Yemen

Morocco

Yugoslavia

German Federal Republic

[source page 313: Rare D Aoloid Sintle Grain Forms (Tr. nonococcum L.)

Azerbaydzhan SSR

Turkey

Bulgaria

Spain

Ganus hvnaericum Zhuk.

TS~hA

- 25 -
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(source page .31, continued]

"cOlm 2 column 3 column 4

Rare Hemanloid Snecies of Winter Wheat

erf Wheat (Tr.compactun Host)

Georgian SSR

Turkmen SSR

Afghanistan

populat ion

Ira%

Ch ul-va-shul
't

'S

Wheat Imeni Vavilov (Tr.vgvilovi Jskubs.)

Armenian SSR

Tr. Macha Dek. at Men.

Georgian SSR

(source page 32): Tr. Spelte L.

German Federal Republic

Rare Tetriloid Soecies of Winter *ebat.

Tr. turaidim L.

Aterbaydahan SSR

Georgian SSR

Ktigovsksya Lvovskaya Oblast

population Yugoslavia

Poland

German Democratic Republic

26 -



[source pae 232, continued)

colum 3 colu,,n 4

Spelt (Tr. dicoccum Schrenk)

Italy

Wild Sbelt (Tr. dicoccoidee Schweinf.)

Israel
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