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Summary

Due to their broad population diversity, old wheat varieties or landraces play an important role in increasing
the genetic variability of agronomic traits. On these grounds, an analysis was made of the high molecular
weight (HMW) glutenin subunit composition of the old Hungarian wheat variety Bánkúti 1201. It was found
that several genotypes with differing breadmaking qualities can be distinguished for this character. When
using old varieties in breeding, it is possible to broaden the genetic background of characters responsible for
breadmaking quality by separating the populations. A more detailed analysis of the protein composition of
germplasm created in this way will be required to obtain a better understanding of this complex character for
its conscious introduction into breeding programmes.

Introduction

The breeding of wheat with good breadmaking
quality is characterised by different types of ge-
netic backgrounds in Eastern Europe. One is se-
lection based on the Bezostaya 1 type, where good
baking quality is achieved through a combination
of excellent rheological quality and high average
gluten content. This type generally has a 2*, 7+9
and 5+10 HMW glutenin subunit composition.
Among the Martonvásár varieties, Mv 4, Mv 5, Mv
9 and Mv 12 can be included in this group, as can
many other Eastern European wheat varieties
with breadmaking qualities similar to that of Be-
zostaya 1.

In many countries, the genetic basis of good
breadmaking quality was represented by improved
landraces created through mass selection, or by the
first primitive varieties. In Hungary this role was
played by populations from the Tisza and Bánát re-
gions. The latter were also grown on areas now in
the Ukraine under the variety name Ukrainka,
which was later improved and renamed Novouk-
rainka. In this way, a progeny originating from a

population of the Bánát local type became one of
the parents of Bezostaya 1.

We can find a similar situation in the breeding
process of the old Hungarian varieties. Their genet-
ic background stems partly from the Tisza region
landraces and partly from the Canadian spring
wheat Marquis. However, these wheat varieties
represent another breadmaking quality type be-
cause the rheological properties are slightly weaker
and their gluten content is higher than that of Be-
zostaya 1. During the summer heatwaves prior to
ripening, frequent in this region, the gluten stability
of the old varieties is better. The most frequently
cultivated of these varieties were Bánkúti 1201,
Bánkúti 1205 and Béta Bánkúti. In Austria, the va-
riety Austro Bankut, a selection made from Bánkú-
ti 1201, was developed in 1948. Austro Kolben was
selected from an irradiated population of Austro
Bánkút (Hänsel et al., 1994). Both were regarded as
good or blending quality varieties, regardless of
their poorer gluten quality. These old Hungarian
varieties and their Austrian derivatives have 2+12
or 3+12 HMW glutenin subunits on the 1D chromo-
some, although this subunit composition is usually
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Table 1. Breadmaking properties of old Hungarian varieties with
2+12 subunit composition at the Glu-D1 locus.

Variety SDS
sedimen-
tation ml

Brabender
farino-
graph value

Wet
gluten
content (%)

Bánkúti 5 75 100.0 27.1
Bánkúti 1205 70 87.5 33.8
Béta Bánkúti 68 75.3 33.1
Bánkúti 1201 70 74.0 36.1
Székács 1242 68 76.4 34.2
Marquis (control) 66 71.6 33.8

Table 2.Breadmaking properties of Bánkúti 1201 genotypes with
different HMW glutenin compositions.

HMW glutenin
composition

SDS sedimen-
tation (ml)

Wet gluten
content (%)

Gluten
index

2* 7+9 2+12 63.5 37.8 64.3
1 7+9 2+12 61.4 39.1 59.4
2* 7+8 2+12 68.0 37.2 84.6
1 7+8 2+12 66.7 37.2 65.7

Source: Martonvasar 1994, 1995.

associated with lower breadmaking potential. At
the same time their populations are heterogeneous
for the Glu Al and Glu B1 loci.

The aim of the present experiments was to study
the breadmaking quality of old Hungarian varieties
and to develop new genotypes with the quality type
and protein composition of the old Hungarian va-
rieties in order to improve the genetic variability of
breadmaking quality.

Materials and methods

In the first experiment, the HMW glutenin subunit
composition of old Hungarian wheat varieties was
studied (Payne et al., 1981). The technological qual-
ity was tested using the Soltek SDS sedimentation
method (SDS test). The results obtained were cal-
culated using a conversion chart, which is an estima-
tion of the manual SDS sedimentation value. The
determination of gluten content was carried out us-
ing a Glutomatic 2200 instrument equipped with an
80m metal sieve, according to the ICC Standard
Method No. 137/1. The gluten index (GI) was deter-
mined using a Centrifuge 2015, according to ICC
Standard Method No. 151.

In the second experiment sublines of the wheat
variety MvM 57-91were tested with the methods in-
dicated above. In addition, the presence or absence
of the 1R/1B translocation in the sublines was exam-
ined (Metakovsky et al., 1984; Sozinov et al., 1987),
and the rheological characters of the flour were
analysed using a Brabender farinograph according
to ICC Standard Method No. 115.

Results and discussion

The breadmaking quality characteristics of old
Hungarian wheat varieties with 2+12 subunits at the
Glu-D1 locus are shown in Table 1. Compared to the
control variety Marquis, varieties Beta Bankuti,
Bankuti 1201 and Székács 1242 all have the same
Brabender farinograph values (class A2), and have
similar SDS sedimentation volumes. Bánkúti 5, one
of the parents of Bánkúti 1201and of other old Hun-
garian varieties which were developed by mass se-

lection from the Tiszavidéki (Tisa River region)
landrace, gave both higher Brabender farinograph
and SDS values. The wet gluten content of the old
Hungarian varieties was similar to that of Marquis.

The technological quality parameters were stud-
ied using the populations of these varieties. On ana-
lysing the HMW glutenin subunit composition of
variety Bánkúti 1201, different subunits on chromo-
somes 1A and 1B were found. The 1D 2+12 subunits
proved to be consistently the same in all cases. Sub-
lines with different subunits were separated and
tested for SDS sedimentation volume, gluten con-
tent and gluten index (Table 2). Sublines with the
HMW glutenin subunit composition 2*, 7+8 and
2+12 gave the best results according to the two-year
experiments. Bánkúti sublines with 7+9 subunits on
chromosome 1B resulted in lower SDS sedimenta-
tion. The performance of the 1, 7+8 and 2+12 geno-
types was not consistent in the two years. The aver-
age gluten content did not show significant differ-
ences between sublines with different HMW glute-
nin compositions, but the gluten index, indicating
the gluten quality, was the highest in genotypes with
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Table 3. Breadmaking quality properties of MvM 57-91 sublines in the F8 generation.

HMW glutenin composition Rye translocation SDS sedimentation Brabender
farinograph value

Wet gluten
content (%)

1 7+9 2+12 none 73 78.4 (A2) 36.0
1 7+9 2+12 present 60 61.5 (B1) 36.3
1 7+9 5+10 none 68 90.3 (A1) 35.2
2* 7+9 5+10 none 68 91.2 (A1) 34.3

Source: Martonvasar, 1994.

Table 4. Breadmaking properties of MvM 57-91 sublines in the F9 generation.

HMW glutenin composition 1R/1B SDS sedimentation (ml) Gluten content (%) Gluten index

1 7+9 2+12 none 76.0 35.6 80.7
0 7+9 2+12 none 69.9 35.8 64.6
1 7+9 5+10 none 75.8 32.1 96.6
2* 7+9 5+10 none 79.6 32.6 97.5
1 7+9 2+12 present 66.7 35.4 69.9

Source: Martonvasar, 1995.

a 2*, 7+8 and 2+12 HMW glutenin subunit composi-
tion.

To transfer the traditional breadmaking quality
of Bánkúti wheat varieties, a selection program was
carried out with sublines of MvM 57-91, whose ori-
gin can be traced back to the variety Bánkúti 1201.
As shown in Table 3, genotypes from the population
of MvM 57-91 with different HMW glutenin com-
positions and the presence or absence of the 1R/1B
translocation were selected. Regardless of genetic
background there was no difference between the
genotypes in wet gluten content and SDS sedimen-
tation. However, the Brabender farinograph class-
es were A1 for sublines with 5+10 subunits on chro-
mosome 1D, A2 for genotypes with 1, 7+9 and 2+12
subunits and B1 for some with the 1R/1B transloca-
tion, reflecting differences in the rheological prop-
erties.

A more detailed analysis was carried out in the
next (F9) generation (Table 4). The highest SDS
sedimentation values were measured in genotypes
with 1 and 2*subunits on chromosome 1A, and 2+12
and 5+10 on chromosome 1D without the rye chro-
mosome translocation. If these subunits were not
present on chromosome 1A, or if the 1R/1B trans-
location was found, lower SDS sedimentation vol-
umes were observed. In this respect, similar gluten

indexes were calculated, but there was a significant-
ly higher gluten index (GI) in lines with 5+10 sub-
units and a lower wet gluten content than in sub-
lines with the 1, 7+9 and 2+12 composition and a
1R/1B genetic background. These latter genotypes
represent a transition with regard to gluten index
and their wet gluten contents are as high as those of
other genotypes with lower gluten indexes.

As the F7 population of MvM 57-91 was hetero-
geneous for HMW glutenin subunit composition
and rye translocation, artificial mixtures of selected
pure sublines with different genetic backgrounds
were made to study the technological quality prop-
erties. Table 5 shows the effect of sublines on gluten
content, gluten index and Brabender farinograph
value. In accordance with the previous results for
the F9 generation, the highest GI was measured in
the mixtures where 1, 7+9, 5+10; 2*, 7+9, 5+10; and 1,
7+9, 2+12 were present in the populations without
the rye translocation. The Brabender farinograph
shows the superiority of 5+10 subunits on chromo-
some 1D, while 1, 7+9 and 2+12 represent a transi-
tional value, as indicated by the gluten index in the
experiment on the F9 MvM 57-91 sublines.

On the basis of the results presented, it can be
stated that the selection basis for wheat varieties
with good breadmaking quality can be extended to
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Table 5. Effect of MvM 57-91 sublines on breadmaking quality in different mixtures.

HMW glutenin composition 1R/1B Brabender farinograph value Wet gluten content (%) Gluten index

1 7+9 2+12 none 77.6 31.4 75.5
2* 7+9 5+10 none 77.8 31.3 68.3
1 7+9 2+12 none 70.9 32.1 71.7
0 7+9 2+12 none 65.5 31.5 59.0
1 7+9 2+12 present 66.2 31.8 59.3

Source: Martonvasar, 1995.

include the 2+12 and HMW subunit components
from the old Hungarian varieties if the aim is to in-
crease gluten content, combined with good rheo-
logical properties. The latter did not reach the level
of sublines with 5+10 subunits in all parameters, and
the results obtained do not contradict the impor-
tance of the 5+10 subunits at the Glu-D1 locus for
the improvement of breadmaking quality found by
several authors (Lorenzo et al., 1987; Lawrence et
al., 1987; Lagudah et al., 1988). The results suggest
further investigations concerning the role of the
other HMW and LMW glutenin subunits and the
interactions between them. This would provide fur-
ther opportunities to separate genotypes with dif-
ferent genetic backgrounds in breeding for good
breadmaking quality, especially from the old varie-
ty populations like Bánkúti 1201.

As in the old Hungarian varieties, morphologi-
cally similar populations of modern varieties, which
consist of sublines with various glutenin compo-
nents provide the possibility for greater plasticity
with respect to both quality characters and other
agronomic traits.
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