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SUMMARY

There si an efficient wheat breeding in Austria, four enterprises are
intensively occupied winter wheat, the divergent climatic and soil conditions
make special demands on the breeding work. Among varieties - mostly awned
- suitable for the semiarid Pannonic region essential progress with regard to
yields has been achieved, nevertheless maintaining high quality standards. For
cultivation in cool and moist regions emphasis of breeding is placed on varieties
- mostly awnless - with good, moderate or low bread-making qualities. By
cooperating with research institutions biotechnological methods are used in-
creasingly in practical breeding. Wheat varieties are divided into nine (1 to 9)
quality groups (BQGs) according to their suitability for baking. Simple inter-
varietal correlations between parameters of bread-making quality were demon-
strated. Most of the Austrian varieties highly suitable for bread-making (BQG
9, 8 and 7) contain the HMW glutenin subunits Glu-BI 7+9 and Glu-D1 5+10.
VArieties with medium or low baking quality mostly have the combination 6+8
resp. 648 and 2+12 resp. 7+8 and 2+12.

ACREAGE AND YIELD

Winter wheat covers a cropped acreage of 235.000 hectares (= 17% of the arable area
and 36% of the total cereal area); it is the most important cereal species in Austria (Fig. 1).
Spring common wheat is grown on about 10.000 hectares, spring durum wheat on 9.500
hectares. This contribution deals only winter wheat.

Austrian average yields increased rom 34,5 dt/ha (1970-75) to 49,9 dt/ha (1989-94),
thus being positioned clearly below the yield level of Germany, France or other Western
European countries. The reasons may be found in a percentage of varieties of quality wheat
above the average, in the semiarid climate of the Pannonic region in the Eastern part of the
Republic as well as in the modest application of N-fertilizers, growth regulators and/or
fungicides. Not more than 40-50% of the quantity harvested is needed for human nutrition.
The relative yield of varieties, calculated in the humid climatic zones, shows a difference
between 78 (Erla Kolben) and 116 (Contra).

WHEAT BREEDERS IN AUSTRIA

Innovative wheat breeding is undertaken intensively by three larger private or
cooperative enterprises (A, B, C), acting on the international level,as wellas by one (D)
smaller breeder (Table 1, Table 2). Intensive breeding efforts increased the yield level and
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resulted in varieties with essentially more beneficial cropping qualities. The increased
yields were reached by a greater number of grains per ear as well as by a higher density.

Taable 1. Wheat breeders in Austria
Tabela 1. Oplemenjivaci pSenice u Austriji

BREEDER CEREAL QUALITY RANGE

A) Probstd. Saatzucht er}ter—wheat (_h]gh medium and low bread- making quality)
Spring- and Winter-Durum

B) Saatbau Linz Winter-wheat (high medium and low bread-making quality)

C) LFS Edelhor Wir_lter-wheat (high medium and low bread- makingquality)
Spring-wheat

D) Saatzucht Piatti Winter-wheat (high bread-making quality)

E) Satbau Neuhof Winter-wheat (no new crossings)

F) BVW Wieselburg Winter- and Springwheat (no new crossings)

G) Kamtner Saatbau-genossenschaft Winter- and Spring-wheat (no new crossings)

GENETIC SOURCES

The Pannonic region is characterized by low winter temperatures without a sufficient
snow cover, by poor precipitations (450-600 mm annually) and by hot summers. Quality
wheat - prevailing awn-varieties - is predominantly grown in this area since several decades.
The Austrian wheat-type for this region is characterized by a strong tillering tendency,
medium or tall plant height, very early or medium ear-emergence and maturity, a pyramidal
or tapering ear, a laxor medium ear-density and tolerance against drought. The early genetic
sources were of Hungarian ("Tisza wheat"), Roumanian, Russian ("Bezostaja 1"), German
("Merlin", "Format"), French("Bleu Dome") and American ("Thatcher") origin (1). Wheat
varieties from Western Europe are scarcely adapted to the specific climatic conditions of
Eastern Austria and show unreliable yields. The lodging resistence, originally unsatisfac-
tory with varieties such as Loosdorfer Austro Bankut, Stamm 101, Record and Extrem, has
reached with the cvs. Amadeus, Brutus, Capo, Georg, Josef and Leopold a medium or good
level, sufficient in most years. A hard glassy grain with high water uptake ability of the
flour is a special feature of these genotypes. The most successful parents for Pannonic wheat
varieties were Bezostaja 1, Extrem and Pokal (Table 3).

On the moist and transition climatic provinces (Alpine foot hills, Southernparts of
Burgenland, Eastern Stvia, Nothern parts of Upper and Lower Austria) 95% of the wheat
are awnless varieties (Club-wheat) of good, medium or low bread-making qualities.
Besides of domestic sources a good deal of German sources is used. Varieties suitable for
these regions need a medium to excellent standing power, a good resistence against leaf
rust, head blight and Septoria glume blotch, and a medium to late maturity. Among foreign
varieties most successful crossings were carried out with Caribo, Diplomat and Kronjuwel.

Efforts to breed a variety equally suitable for all Austrian cropping sites so far have
not been very successful.
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Tabele 2. Winter-wheat varieties registered in Austria
Tabaela 2. Priznati kultivari ozime pSenice u Austriji

_AGRONOMIC CHARACTERS DISEASES = YIELD%

BREAD
MAKING 1y/: Date .
VARIETY  counry “pynm QuaLry WIREr "o piane. LOIEEPOWIE 1 oot Semiarid Humid

(BQG) heading height rust areas areas

mildew
EXCELLENT TO HIGH BREAD-MAKING QUALITY (BQG 9-7):
ErlaKolben AUT SW 9 7 +5 115 55 6 7 85 78
Agron AUT AW 8 2 +0 101 8 6,5 5 95 88
Amadeus AUT CW 8 4 +5 96 35 5 3 100 -
Georg AUT AW 8 5 +7 105 4 3,5 5 106 -
Martin AUT AW 8 3 +4 108 8 5 4 101 88
Perlo AUT AW 8 4 +5 107 7 7 6,5 98 920
Aron D Cw 7 3 +6 103 5 45 8 106 105
Brutus AUT AW 7 4 +5 104 5 5 4 102 -
Capo AUT AW 7 5 +4 108 5,5 5 2 108 107
Extrem AUT AW 7 2 +3 119 9 6 6 93 -
Josef AUT AW 7 3 +3 96 3 4,5 4 105 -
Karat AUT AW 7 2 +3 113 5 6 5 91 81
Leopold AUT CW 7 4 +5 108 45 55 45 108 -
Rektor D cw 7 5 +10 107 5 7 6 90 96
_Renan F AW 7 S +4 85 25 4 2 110 102
GOOD TO LOW BREAD-MAKING QUALITY (BQG 6-3): :
Adam aut aw 6 4 +5 91 4 7 5 100 91
Ferdinand aut aw 6 4 +6 107 45 8 8 95 87
Florian AUT CW 6 4 +6 103 3 5 4 - 105
Herzog D Ccw 6 5 +8 98 2 6,5 9 - 99
Lindos D Ccw 6 4 +7 96 4 35 35 - 107
Silvius AUT CW 6 4 +9 101 4 8 6 - 106
Aurus AUT  CW 5 5 +7 97 2 3,5 5 - 101
Hubertus AUT CwW 5 5 +8 102 5 4 6,5 - 102
Kontrast D Ccw 5 3 +3 96 2 55 6 - 105
Willi AUT CW 5 5 +9 105 4 5 5 - 101
Justus AUT CW 4 5 +4 96 25 8 6,5 - 101
Profit D Ccw 4 5 +7 102 2,5 6,5 8 - 106
Regent AUT CW 4 4 +7 102 55 7 8 103 94
Ikarus AUT CW 3 4 +9 105 2.5 1 15 - 103
LOW TO INFERIOR BREAD-MAKING QUALITY (BQG (3) 2-1):
Atlantis D CcwW 3 4 +10 93 2 7 7 - 104
Apollo D Cw 2 5 +8 93 2,5 55 5.5 - 110
Claudius AUT CW 2 7 +6 105 4 55 4 - 108
Dominus AUT CW 2 4 +7 103 5 6 6 - 112
Contra D Ccw 1 5 +8 89 2 4 35 - 116
Hai D CwW 1 5 +6 109 35 6 6 - 110

Breeders contry: AUT = Austria, D = Germany, F = France
Bread-making quality group: 9 = excellent bread-making quality,
1 = very low bread-making quality (scale turned!)
Spike type: CW = Club wheat (awnless), AW = Awn wheat
Scale for winter-hardiness, lodging-resi 1 = very high, 9 = very low
Scale for powdery-mildew, leaf rust: 1 = resistant, 9 = highly susceptible
Date of heading: Days after "Agron” (adjusted means)
Plant height, without awns: cm (adjusted means)
Grain yield, adjusted means: dt/ha (14% moisture), semiarid areas 100 = 65,7;
humid areas 100 = 70,5
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Table 3. Pedigree of Austria winter-wheat varieties
Tabela 3. Podrijetlo austrijskih kultivara ozime pSenice

VARIETY REGISTRATION PARENTS

Excellent to high bread-making quality:

Erla Kolben 1962 Admonter Friih/Stamm 101

Agron 1981 Neuhof Nr. 1/Artemovka/Bezostajal

Amadeus 1986 Pokal (Diplomat/Purdue 5517/Diplomat)/Kavkas
Georg 1993 féf;]ritc(lih/gir;rgxgxico 40/Neuhof Nr. 1/3/HP 35719)/Severin
Perlo 1979 Extrem/Bezostaja 1

Brutus 1994 Agron/Extrem

Copo 1990 Martin/pokal

Extrem 1968 Record/Brucker Harrachweizen

Josef 1994 Extrem/HP 35719//Pokal/3/Perlo

Karat 1977 Extrem/Bezostajal

Leopold 1993 Pokal/Karat

Martin 1983 HP 35719/Extrem

Good to low bread-making quality:

Adam 1977 Neuhof Nr. 1/Bezostaja 1/Produttore

Rerdinand 1983 Firlbeck/Tenor//Extrem

Florian 1994 Kronjuwel/3/Pokal//HP 35719/Wxtrem

Silvius 1995 Ikarus/Famulus (kormoran//F 7736 (Merlin/Format)2*/Probus)
Aurus 1993 Kronjuwel/3/Pokal//HP 35719/Ecxtrem

Hubertus 1987 F 7736 (Merlin/Format)2*/Probus//Maris Huntsman
Willi 1993 Brokat (Diplomat/2*Erla Kolben)/Disponent

Justus 1992 Caribo/Multiweia (HAV 34/Heine VII)//W 49/74-14
Regent 1979 Perdix (Merlin/Heine VII)/2* Diplomat

Ikarus 1984 Caribo/St. 623-65

Low to inferior bread-marking qualitay

Claudius 1987 Maris Huntsman/3/Weihenst. 9//Schernauer/Multiweiss
Dominus 1993 Granada//Caribo//Multiweis

PRACTICAL BREEDING PROGRAMMES

In Austria about 700 crossings are carried out with winter wheat including reciprocal
combinations. At present the principal objectives of the breeding programmes are: yield-
capacity, yield-stability, bread-making and milling qualities, lodging resistance and resis-
tances against abiotic (frost, drought, sprouting etc.) and biotic stress-factors such as
powdery-mildew, leaf rust, stem rust, Fusarium head blight, Septoria glume blotch and
Mycosphaerella graminicola. Nitrogen efficiency and suitability for extensive- farming
has become an additional objective of wheat breeding. Introducing cultivars of reduced
plant height (Rht) is frequently used in breeding programmes to obtain better lodging
resistence. Almost exclusively the conventional combination breeding is carried out.
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Biotechnological methods such as anther culture, double-haploid techniques and wheat-
maize-pollinations are applied on a limited scale (2). Selection is executed predominantly
under natural conditions and - as in official VCU-testing - without the application of growth
regulators (CCC) and fungicides. Resistance against stem rust, head blight (3) and glume
blotch is tested partially by means of artificial infections with suitable isolates and spore
suspensions in cooperation with the Institute for Agrobiotechnology and the Institute for
Phytomedicine. Sprouting and shattering resistances and winter-hardiness are tested under
induced conditions. First quality checks are carried out in the F3- or F4-generation, first
yieldtests in the F5- or F6 generation. Efforts to raise yields of quality wheat have led to a
certain drop in protein and gluten contents, but rheological characteristics, loaf volume and
appearance remained unchanged (Tab. 4)

Fig.1. Winter wheat acreage in Austria - 235.000ha
Slika 1. Povrsine pod ozimom pSenicom u Austiji - 235.000 ha

EVALUATION OF THE BREAD-MAKING QUALITY OF WHEAT-VARIETIES

The varieties have been divided into 9 BQGs, numbered from 1 to 9; 1 representing
the lowest quality and 9 the highest. The evaluation - based upon the results of national
trials - is made according to four indirect parameters (protein content, wet gluten content,
Zeleny-sedimentation value, falling number), three rheological characteristics (quality
number from the Brabender-Farinogram, water absorption and dough-area form the
Brabender-Extensogram) as well as to the results of the modified Rapid-Mix-Test (Fig. 2,
3). Dough surface, structure and tolerance, sensoric quality of the produced special rolls
("Kaisersemmel") and loaf volume as the most important parameter. For every parameter
minimum scoring notes are determined (4). Since 1994 Chopin-alveogram-parameters are
used in variety-testing only with regard to export of wheat. The Berliner-Gluten swelling
number is no offficial criterion, it was an important parameter in the past.

417



12

Austr

Sjemenarstvo 12(95)6, str.413-425

ity in

1

Wheat breeding and breadmaking qual

M. Oberforster and M. Werteker

wo ‘(A31oug) valy 07
91/L1 uoniodoid 61
NH ‘edoue)sIsaI ‘Xe]y 81

Nd ‘eoueisisay L]

uru ‘ge T AN[iqisuaixy 91

9 ‘(wreidosuayxa) uondiosqe 1ojep G|
Nd ‘Sutuayos |
Joqunu Ayend) €1
urur ‘A)iqess g1

4

9 ‘(wreiourrey) uondiosqe 13epm 01

99s ‘(312qSeH) Jequunu Jurjre] 6

[W ‘On[eA UOTJRIUSWIPIS-AUS[SZ §

w ‘Joquinu SUIf[aMs uAN[D-IoulRg L

9, “uuOod uAN3 1M 9

9% YUL2IUOd U101 §

3y ‘1ySrom an1[0109Y

(armsiou 941) 8 Iyrom [oUIdY puesnoy], ¢
(009g) dnoid Anjenb Sunyewpealq ¢

Inoyj 8 0O T/[W ‘QWN[OA JBO [T urw ‘owrn JuswrdofeAd( 11 Kyatrep |
St 95  ¥1 €Sz 6IT €Ll 89S 611 Oy 1€ €T 06S 006 81T €6 88C 9T LSL Lty T SNIanvIo
L9% T8 T 89 66€ SEI TGS 8L IL  ¥9 T¢ 6'LS LIE 89z v¥0T ISt vEl 66L ITY € SNAVII
80§ IL TT 9S€ 60€ 6¥1 €65 6 19 L¥ €€ L'T9 8¢ 8'LE SSI LOE L€l €6L TeEy ¥ snrLsnr
¥vS S8 81  69€ S8CT LI €€9 6I1 09 €F¥ vE€ 189 8LT €8¢ 9T 96T €€l L8 605 S SNLYFINH
IST  #IT  S'€ 665 €6 IST 165 88 8 6% 6T V79 Lte vy ST S'ST 8Tl v08 Ity 9 SOUIATIS
€66 9IT 9T 6£S €0v 991 06S LS 0L 09 ¢ TT9 TSE T'er L6l S9T 8TI 96L 66E 9 NVIIIOT4
6LS 8I1 1T 66y LSE S81 OLS 06 69 8S 9'¢ €09 veEe 08 S0T €6 L€l S8 1T 9 NvVav
689 0TI 81 €6 6C2€ 981 109 L8 8 L9 Sv L'€9 9¢€ €6y TIT 17€ 8€l 608 vS¥ L a10dod1
€LS Tl 91T 8Ly €1€ 861 919 08 88 0L 6% LS9 €0€ 195 S61 67TE IVl ¥I8 9 L J9Z0f1
08s €Tl LT Tey cTee T6l 909 9L ¥6 9L TS TS €¥E LS €1T 9TE TYI 678 €Sy L sSnLNYd
L09 €€ 8T vCS 6E€ €61 V19 8L S6 SL TS 969 8Lz 9% t0z 9te Sl €18 Ty 8 oydd
L19  ¥EI 1T T9S LLE 181 T'8S €8 €L 09 €v 919 66C L8 00T tv0oc 8'€l L6L 0Ty 8 NILIVIN
609 6T1 1T 9¢S €9¢ 8T S6S I8 L8 €L 6% 79 T6r LOS 60 01¢ 6€l 018 ver 8 [ (012 (3)
88¢ 1€1 8T vIS €€€ T6I €09 08 €8 L9 6V €¥9 €€ I¥S 60T 6°I€ IVl 98 6TF 8 0dvD
609 8€I 61 6vS LSE 161 165 SL 66 6L 9 ¥'€9 TEE 1SS 0T S'€e I'ST 008 Oy 8 SNAAVIAV
919 611 LT I8y 91€ 161 619 6L 16 €L 1S ¢'69 €8T IS P0Cc 1SE TSI 66L 6y 8 NO¥OV

14 0T 61 81 L1 91 ST 14! €l 4! I 01 6 8 L 9 S 14 € (4 I

a904ypy pluvaydst upyn2aYy - 221asd w20 LPANNY 1yS[USNY b D12 L

suvaw paisnipo ‘S661- 9861 SIPi1 p1o1ffo K11jonb fo SINSIY - SAILUDA IDIYM LFJUIM DIUISNY “$ 2]9GD

418



M. Oberforster and M. Werteker: Wheat breeding and breadmaking quality in Austria
Sjemenarstvo 12(95)6, str.413-425

PERLO (BQG 8)

Loaf volume, ml 644 | Gluten swelling no., ml
Protein, % 14,7 | Sedimentation, ml
Gluten, % 37,3 | Falling number, sec

20,0
69,6
283

HMW Glutenin subunits: 2* 7+9  5+10

EREM e o

St

Farinograph

Water absorption, % 68,1
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Fig. 2. Quality data of the cv. Perlo, a widely grown winter-wheat variety in the semiarid regions
Slika 2. Podaci o kakvoéi kultivara Perlo, koji se uzgaja na velikim povrsinama u semiaridnim regijama

DEFINITION OF "QUALITY WHEAT"

This term corresponds to varieties with a bread-making quality of groups 7, 8 and 9.
More than 50 % of the seed multiplication fields are covered by these varieties (Fig. 4). On
the average varieties of BQGs 7 to 9 have a protein content of at least 13,2%, a gluten
content of 28% and a lower limit of 47 ml sedimentation-value and a water absorption of
atleast 61% (farinogram) and respectively 58% (extensogram). The Austrian term "quality
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wheat" corresponds approximately with the German term "€lite wheat" (5), whereas
German quality wheats (group A) prevailingly belong to our category of good to interme-
diate breadmaking varieties (BQG 5 and6).

JUSTUS (BQG 4)

Loaf volume, ml 512 | Gluten swelling no., ml 19,0
Protein, % 13,8 | Sedimentation, ml 38,6
Gluten, % 29,9 | Falling number, sec 326
HMW Glutenin subunits: N 6+8 2+12
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AT Water absorption, % 66,0
AV Development time, min 40
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W Quality number, mm 65
Softening, FU 85
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Proportion (B/A) 2,12 233 234

PO SO S VN PN

<-~mv°mwhw';;‘;;,;n‘e.\0/;v‘mvmwrw=

Fig. 3. Effect of different HMW glutenin subunits composition of cv. Justus (N, 6+8, 2+12) and cv. Claudius
(1, 7+8, 2-12) on indirect quality characters and rheological properties of wheat dough.

Slika 3. Utjecaj razlicitih subjedinica glutenina velike molekularne teZine kultivara Justus (N, 6+8, 2+12) i
Claudius (1, 7+8, 2+12) na neizravna svojstva pekarske kakvoce i reoloska svojstva tijesta.
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CLAUDIUS (BQG 2)

Loaf volume, ml 419 | Gluten swelling no., ml 7,0
Protein, % 12,7 | Sedimentation, ml 18,6
Gluten, % 33,0 | Falling number, sec 308

HMW Glutenin subunits: 1

7+8  2+12

.
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Fig. 3. (Continnation)
Slika 3. (Nastavak)
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Fig. 4. Seed multipication - Winter-wheat 1974-1994
Slika 4. Sjemenska proizvodnja ozime psenice 1974-194

Fig. 5. The official testing of breadmaking quality of varieties: 1000 g flour are used to produce special rolls,
called "Kaisersemmel".

Slika 5. Sluzbeno testiranje pekarske kakvoée kultivar: 1000 g brasna se koristi za izradu posebnog peciva
koje se naziva "Kaisersemmel" = carska Zemicka

HMW-GLUTENIN SUBUNITS AND GLIADIN COMPOSITIONS

In the past years many authors have especially emphasized the importance of the
alleles localized on the chromosomes 1A, 1B and 1D, also internal varieties and new
breeding lines were investigated (6, 7, 8, 10). In the Austrian collection all three alleles (N,
1, 2*) are found for Glu-A1, mainly 6+8 as well as 7+9, rarely 7+8 and 7 for Glu-B1 and
predominantly 2+12 and 5+10 (rarely 3+12) for Glu- D1. A few varieties have 1BL/1RS-
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translocation and one variety a complete 1B/1R-substitution (8,9). The varieties with high
bread-making quality (BQG 9, 8 and 7) mostly possessed the subunits 7+9 and 5+10; this
is in good agreement with the results of German and Croatian cultivars (11, 12). Altogether
19 different allele compositions were found in Austrian cultivars and breeding lines (9),
some varieties are mixtures of HMW subunits. Also remarkable differences in the presence
of gliadin blocks from Lower Austria and Bavarian colleactions were shown (6). The
knowledge of glutenine spectura is utilized by breeders whern selecting crossing partners
for transgressive recombinations.

Fig. 6. The different breadmaking quality of the varieties
Slika 6. Razlike u pekarskoj kakvoci kultivara

THE RELATIONSHIP OF INDIRECT QUALITY CHARACTERISTICS AND
RHEOLOGICAL PROPERTIES WITH LOAF VOLUME

Significant differences with regard of protein content to the loaf volume were found
between some varieties, the intervarietal association is high (r=+0,76**). Gluten content is
considered to be of greater importance in Austrian bakeries than in other countries. It is in close
relation to the protein content of the grain, but differs significantly as to years and varieties (13).
The Zeleny- sedimentation value shows the closest relation (r=+9,92**) of all indirect parmeters
to the loaf volume. Farinogram parameters like development time (r=+0,79*%*), stability
(r=+0,75**), quality number (r=+0,85**) and softening (r=-0,61**) and also the dough-area
(r=+0,82**) are always in a satisfactoriy intervarietal relation to the loaf volume. Besides of
the dough properties a big loaf volume is the main criteria of the bread-making quality. Varieties
with a big loaf volume are always well suited for manufacture (Tab. 5).

ECONOMICAL ASPECTS

In the past a price well above medium qualities was paid for high quality batches. The
cultivation of quality wheat is frequently organized on contract base with compulsory seed
purchase, an enormous incentive for breeders. At present, however extra compensations
for quality wheat are less attractive. It can be assumed that the fraction of quality wheat
will decrease to a level of about 45% of winter-wheat acreage in the next years, varieties
of the BQGs 5 and 6 gaining increasingly importance.
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OPLEMENJIVANJE PSENICE I PEKARSKA KAKVOCA U AUSTRIJI

SAZETAK

U Austriji se provodi uéinkovito oplemenjivanje psenice. Cetiri poduzeéa
intenzivno rade na oplemenjivanju ozime pSenice, a razliiti klimatski i edafski
uvjeti postavljaju posebne zahtjeve u oplemenjivackom radu. U svezi kultivara
(uglavnom s osjem), koji su prikladni za semiaridnu Panonsku regiju u¢injen
je bitan napredak u prinosu, a pritom su se zadrZali visoki standardi kakvoce.
Za uzgoj u hladnijim i vlaZnijim regijama u oplemenjivanju je posebna paZnja
poklonjena kultivarima (veéinom bez osja) s dobrom, srednjom ili niZom
pekarskom kakvo¢om. U suradnji s istraZivackim institucijama u ople-
menjivackom se radu sve viSe upotrebljavaju biotehnoloske metode. Kultivari
pSenice podijeljeni su u devet (1 do 9) grupa kakvodce (baking quality groups -
BQGs) ovisno o pekarskoj kakvoéi. U radu su pokazane jednostavne korelacije
izmedu parametara pekarske kakvoce. Vedina austrijskih kultivara koji su
visoke pekarske kakvoce (BQG 9, 8 i 7) posjeduju gluteninske subjedinice
velike molekularne teZine GLU-B1 7+9 i Glu-D1 5+10. Kultivari sa srednjom
i niZom pekarskom kakvocom uglavnom imaju kombinacije 6+8 i 5+10 respek-
tivno, 5+8 1 2 +12 respektivno i 7+8 i 2 +12.

REFERENCES - LITERATURA

1.Hansel, H., Siebert, L. Groger, S. and Lelley, T.1994. Bericht uber die Arbeitstagung der AG
der Saatzuchtleiter. Gumpenstein, 15- 22.

2.Loschenberger, F. and Heberle-Bors, E. 1992. Die Bodenkulture 43, 115-12.

3.Lemmens, M., Burstmayer, H. and Ruckenbauer, P. 1993. Die Bodenkultur 44, 65-78.

4. Oberforster, M., Werteker, M. and Schmidt, L. 1994. Jahrbuch 1993 der Bundesanstall fur
Pflanzenbau, 257-280.

5. Beschreibende Sortenliste 1995. Getreide, Mais Olfruchte Leguminosen Hackfruchte.

6.Cerny, J., Sasek, A., Zimmermann, G. and Seibert, L.1992. Scientia Agriculturaec Bohemos-
lovaca 2, 113-123.

7.Cerny, J., Sasek, A., Ruckenbauer, P. and Obearforster, M. 1994. Unpublished manuscript.

8. Lelley, T. and Groger, S. 1993 Bericht uber die Arbeitstagung der AG der Saatzuchtleiter, Gumpen-
stein, 13-19.

9.Groger, S., Bistrich, H. and Lelley, T. 1994. Proceedings: Wheat Kernel Proteins, Viterbo (Italy),
257-259).

10. Groger, S., Bistrich, H. 1995. personal communication.

11.Zeller, F. J. 1995. Getreide Mehl und Brot 49, 3-5.

12.Jost, M., FiSter, Radojka, Skenderija, Maja and Mrazovié, BoZena 1995. Prehrambeno-
biotehnol. rev. 33 (2-3), 103-109.

13. Hansel, H. and Ehrendorfer, K. 1973. Zeitschrift f. Pflanzenzuchtung 69, 169-209.

Adresa autora - Authors address: Primljeno-Received:
dr. M. Oberforster 05.01.1996.
dr. M Werteker

Bund und Forsct um fur Landwirtschaft

Institut fur Pflanzenbau
Spargelfeldstrasse 191, Postfach 400
A-1226 Wien

Austria

425



