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ABSTRACT

Stability of breadmaking quality of four Croatian bread winter wheat cultivars was investigated using rheological
traits from the farinogram (dough development time, stability, degree of softening, water absorption, Hankoczy qua-
lity number) and the extensogram (extensibility, maximum resistance, ratio of resistance to extensibility, energy) and
the indirect traits (protein content, wet gluten content, Zeleny sedimentation volume, Hagberg falling number). Stabi-
lity was evaluated for four cultivars grown in 12 environments in different parts of Croatia. Four stability parameters,
covering a wide range of statistical approaches, were used to estimate cultivar stability. Variability for the stability of
quality among cultivars was established. The cultivars Kuna and Banica showed high performance for most quality
traits and were also identified as stable for the majority of them. The cultivar Zitarka was stable for four farinogram
traits showing high level of performance only for dough development time, while Marija showed stability for only
three traits but with unfavourable mean values for all of them. The largest contribution of genotype by environment
effects in the total sum of variance components was found for the farinogram traits stability and dough development
time, while the lowest, but similar to each other for protein content and wet gluten content.
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Stability of wheat quality traits over locations
and years is important for the milling and baking
industry whose processing technology requires
constant quality of raw material.

Breadmaking quality traits follow a dynamic
concept of stability, meaning that performance
may change from environment to environment
but in a predictable way (Becker and Leon 1988).
According to this concept, genotypes with a small
contribution to the genotype by environment vari-
ance (G x E) are more stable than genotypes with
larger contribution.

Genotypes, environments and their interaction
are known to have influence on the quality traits of
wheat grain. Numerous investigations have been
conducted on the influence of environmental condi-
tions such as growing-season temperature (Smith
and Gooding 1999), temperature fluctuations of
daily average and their durability (Borghi et al.
1995), temperature and humidity during grain fill
(Peterson et al. 1998), moisture deficit (Guttieri et al.
2001), distribution of precipitation (Salinger et al.
1995), nitrogen fertilisation (Anderson et al. 1998,
Monaghan et al. 2001), sowing time and sowing
rate (Anderson et al. 1998) on particular quality
traits. The results of these investigations showed

that environments have an influence on quality
traits, and, in some environmental conditions
the direction of influence on the trait is known.
However, it is the cultivar that responds to the
growing conditions and several researches have
shown evidence for variation in genetic responses to
environments for the various measures of end-use
quality (Grausgruber et al. 2000, Bari¢ et al. 2001).
From previous investigation (FiSter and Petricevi¢
1999) it is evident that the quality of cultivars has
been decreasing if the cultivars were grown for
many years. It is therefore necessary to substitute
such cultivars with the new, stable ones.

Stability of the cultivar is important and can
certainly not have negative influence on the mean
values of the traits. Therefore, the important goal
for the breeders is to find cultivars with good
and stable quality — not only to provide quality
raw material for end-users, but also to provide
parents in the future crosses. Stable cultivars can
also be used as checks for stability in the future
investigations.

The objectives of this study were: to determine
the contribution of genotype, environment and
G x E interaction to the variation observed, in par-
ticular to quality traits, and to estimate the qual-
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Table 1. Cultivars of wheat, year of release and origin

Cultivar Year of release Origin

Kuna 1995 Faculty of Agriculture, Zagreb

Banica 1997 Faculty of Agriculture, Zagreb

Zitarka 1985 Agricultural Institute, Osijek

Marija 1988 Bc Institute for Breeding and Production of Field Crops, Zagreb

ity stability of four Croatian bread winter wheat
cultivars in twelve different environments.

MATERIAL AND METHODS
Wheat cultivars and environments

Four cultivars of winter wheat used in this study
were created through different breeding programs
in Croatia (Table 1). Zitarka and Marija were re-
leased in the 80’s and have been widely spread
out in commercial production in Croatia. Zitarka
is a quality check in the official state trials, and
Marija has quite stable grain yield, but recently its
breadmaking quality has been decreasing. Kuna and
Banica are newer cultivars with an average yielding
ability and higher breadmaking quality compared
to the check cultivar Zitarka. Four wheat cultivars
were grown in unreplicated field plots on farmer’s
land at three locations (L) (Hrastelnica-southwest-
ern Croatia, Ramanovci-eastern Croatia and Savska
Ves-northwestern Croatia) in the vegetation years

Table 2. Crop husbandry for each environment studied

(Y) 1999/2000 and 2000/2001 applying two sowing
times (T). The details of the husbandry in different
environments are shown in Table 2.

Quality traits

Stability of breadmaking quality was investigated
using indirect and rheological (farinogram, exten-
sogram) traits. Indirect parameters were the protein
content (PC) determined by the Kjeldahl method
(N concentration x 5.7), wet gluten content (WGC)
(ICC standard method 137), Zeleny sedimentation
volume (ZSV) (ICC standard method 116), and
Hagberg falling number (HFN) (ICC standard
method 107). Rheological parameters namely
dough development time (DDT), stability (STA),
degree of softening (DS), water absorption (Wabs)
(ICC standard method 115/1) and Hankoczy qual-
ity number (area triangle farinogram) (QN), were
taken from a farinogram (ICC standard method
115), and extensibility (E), maximum resistance
(R,,), ratio of resistance to extensibility (R/E) and

Year 1 (1999/2000)

Year 2 (2000/2001)

Location
Hrastelnica Ramanovci Savska Ves Hrastelnica Ramanovci Savska Ves
T1 1.10. 27.9. 30.9. 29.9. 28.9. 29.9.
T2 23.10. 21.10. 23.10. 23.10. 20.10. 24.10.
N application (kg/ha) 10.9.-70 7.9.-60 10.9. - 80 9.9.-70 8.9.-80 9.9.-70
28.2. - 50 18.2. - 60 15.2.-20 19.2. - 45 20.2.-20 20.2.-30
Top dressing (kg N/ha)
26.3. - 50 19.4. - 60 17.4. - 40 20.3.-55 19.4. - 50 15.4. - 40
. Pseudogley Luvisol Eutric Pseudogley Luvisol Eutric
Soil type on level . on level .
. on loess cambisol . on loess cambisol
terrains terrains
Previous crop oil seed rape tobacco potato oil seed rape soybean silage maize
Precipitation
. 654 532 445 849 668 642
(mm, vegetation year)
Average temperature
11.2 10.9 9.9 12.2 11.6 10.9

(°C, vegetation year)

T = sowing time
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energy (AREA) from an extensogram (ICC stand-
ard method 114).

Samples preparation was made according to
procedure as each method demand. The samples
were milled on a Brabender Quadraplex experi-
mental mill (C.W. Brabender Instruments Inc.,
South Hackensack, NJ).

Statistical analyses

The tests for quality evaluation were performed
on samples taken from unreplicated plots.

Therefore, only one value per genotype in each
environment was available and the complete in-
teractive model could not have been tested. The
applied additive model resulted with G x E as the
residual variance. The calculated stability param-
eters contain both G x E and experimental error in
the same data, which was assumed to be similar
among the cultivars. Environments were defined
by the year x location x sowing time (Y x L x T)
combination. In total, data from 12 environments
were available.

Components of variance due to genotypes (02),
environments (0%;) and interaction (02, ;) for all
13 investigated traits were expressed in percent-
age of total sum of variance components for the
specified trait.

Four stability parameters were applied to the
data chosen so that they cover a wide range of
philosophies in stability analysis (Lin et al. 1986):
the mean square deviation from regression of
phenotypic values on environmental indices,
szdi (Eberhart and Russell 1966), the variance of
a genotype across environments — stability variance
0%, (Shukla 1972), the coefficient of variability of
a genotype across environments cv, (Francis and
Kannenberg 1978), and the principal component
of an additive main effects and multiplicative
interaction (AMMI) analysis (Gauch 1992). From
AMMI analysis the distance of each genotype to

the origin v, defined by the first two principal com-
ponents axes was used as a stability parameter
(Grausgruber et al. 2000).

A cultivar was regarded as stable if its contribu-
tion to the G x E was less than average for three
of four stability parameters, the average being
defined as the mean of the respective stability
parameter.

The simple test of mean differences between
genotypes was carried out by analysis of vari-
ance where all the effects were treated as fixed.
LSD test was performed where needed.

All analyses were conducted using SAS version
8.02 (SAS Inst. Inc. 1999-2001).

RESULTS AND DISCUSSION

Effect of genotype, environment
and their interaction to the quality traits

The relative contribution of genotype (02;), en-
vironment (0?;) and their interaction (0%, ) to
the total variation of 13 quality traits is shown in
Table 3. For all the traits investigated in this study,
the component of variation due to genotype was
larger than the component of variation due to the
environment and varied from 31.64-65.79%. The
largest contribution of genotype in the total variance
was found for HFN, ZSV and WGC among indirect
traits, for QN and DS among farinogram traits and
for E among extensogram traits. These results are
partially consistent with the results of Grausgruber
et al. (2000) who found larger components of vari-
ation due to genotype for all extensogram traits
and with the results of Graybosch et al. (1996) who
found that the variances due to genotype were
larger than the variances due to environment for
ZSV, while for PC, the components of variance were
of the same values. On the contrary, several other
authors (Peterson et al. 1998, Rharrabti et al. 2003,
but also Grausgruber et al. 2000, for the majority

Table 3. Components of variance due to genotypes (O'ZG), environments (O'2E) and interaction (O'ZG . p) in percentage of the total

sum of variance for specified traits

Indirect traits

Farinogram traits

Extensogram traits

Components

ofvariance  p- \wGe  zSYv  HEN  DDT  STA DS Wabs QN E R R/E AREA
o2 5359 5846 59.96 6579  44.83 31.64 6213 5371 62.61 6172 4291 39.97 4559
o, 3395 2791 2031 1375 1937 2581 1516 3071 1855 1677 3170 29.60 27.54
L. 12.46 13.63 1973 2046 3580 42.55 2271 1559 18.84  21.52 2539 3042  26.87

PC = protein content, WGC = wet gluten content, ZSV = Zeleny sedimentation volume, HFN = Hagberg falling number,

DDT = dough development time, STA = stability, DS = degree of softening, Wabs = water absorption, QN = quality number,

E = extensibility, R | = maximum resistance, R/E = ratio of resistance to extensibility, AREA = energy (area under the curve)
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Table 4. Stability parameters for quality traits in wheat cultivars

Cultivar o, s2,; v, CVFK Cultivar o 2, v, CVFK
Protein content (PC%) Degree of softening (DS)
Kuna 3.78 0.368 1.710 16.58 Kuna 5481.17 537.09 7.543 67.38
Banica 11.52 1.054 0.865 15.82 Banica 4626.42 457.42 7.131 51.62
Zitarka 4.76 0.429 1.593 18.57 Zitarka  1633.51 156.92 8.783 36.59
Marija 8.66 0.866 1.019 18.31 Marija 8295.86 816.84 2.219 43.58
Mean 7.18 0.679 1.296 17.32 Mean 5009.24 492.07 6.419 49.79
Wet gluten content (WGC) Water absorption (Wabs)
Kuna 48.41 4.838 2.116 23.17 Kuna 6.44 0.599 1.602 3.98
Banica 64.27 4.934 1.745 20.19 Banica 15.19 0.852 0.845 2.74
Zitarka 120.80 9.241 2.957 27.60 Zitarka 27.45 1.436 1.818 5.32
Marija 111.63 10.997 2.970 26.91 Marija 17.09 1.419 1.957 3.35
Mean 86.28 7.503 2.447 24.47 Mean 20.82 1.077 1.555 3.85
Zeleny sedimentation volume (ZSV) Quality number (QN)
Kuna 279.67 27.904 3.466 26.91 Kuna 1116.40 111.49 4.815 30.77
Banica 415.33 34.556 2.640 28.98 Banica 744.75 72.94 4.732 32.24
Zitarka 579.22 57.718 4.320 32.73 Zitarka 249.70 22.81 5.601 32.06
Marija 512.29 45.273 4.320 31.37 Marija 1425.32 142.51 1.804 37.33
Mean 446.63 41.363 3.687 29.99 Mean 884.04 87.44 4.238 33.10
Hagberg falling number (HFN) Extensibility (E)
Kuna 18 204.8 1766.74 10.818 31.74 Kuna 2 072.58 205.23 2.062 16.99
Banica 18 398.3 1028.13 10.281 17.59 Banica 464.42 46.43 5.556 13.84
Zitarka 14 598.3 1290.28 4.597 27.24 Zitarka ~ 2757.82 205.73 7.174 21.27
Marija 6 000.9 533.86 8.999 22.89 Marija 3 688.57 322.03 6.696 16.69
Mean 14300.58 1154.75 8.670 24.87 Mean 2245.85 194.86 5.370 17.20
Dough development time (DDT) Ratio R/E
Kuna 9.01 0.578 1.664 48.05 Kuna 0.838 0.077 0.555 35.25
Banica 12.98 1.286 1.234 53.71 Banica 0.831 0.071 0.850 32.62
Zitarka 7.36 0.719 1.409 39.64  Zitarka 0.641 0.380 1.190 36.53
Marija 8.44 0.738 1.284 55.07 Marija 2.730 0.151 0.609 47.36
Mean 9.45 0.830 1.398 49.73 Mean 1.260 0.169 0.801 37.94
Stability (STA) Energy (AREA)
Kuna 22.25 1.888 1.919 71.52 Kuna 1 604.04 159.64 7.519 42.20
Banica 18.52 1.381 1.942 85.39 Banica 4449.23 416.97 3.981 38.54
Zitarka 4.14 0.136 1.556 60.30 Zitarka  1834.15 167.42 7.539 50.53
Marija 13.39 0.793 0.837 109.75 Marija 4 429.26 442.76 4.499 39.88
Mean 14.57 1.037 1.564 81.74 Mean 3079.17 296.69 5.880 42.78
Values printed in bold are lower than the mean
Cultivars with lower values than the mean for three of four parameters are regarded as stable
o2, = stability variance, v, = distance to the origin, s?,, = deviation mean square, CVFK = coefficient of variation
PLANT SOIL ENVIRON., 50, 2004 (9): 402-408 405



of traits) found that the variances due to genetic
effects were lower or equal to the variance due to
environmental effects. Although the component
of variance due to the genotype in our study is
probably overestimated, because of the small in-
fluence of sowing time on the variability among
environments. Its large contribution to the total
variances indicates that genetic diversity among
the four cultivars is high enough to be used for
breeding improvements.

A low contribution of the genotype to the total
sum of variance components was found for STA
and the majority of extensogram traits (R/E, AREA
and R ). Grausgruber et al. (2000) also found for
STA and other farinogram traits lower variances for
genetic effects than for environmental effects.

The components of variation due to environment
varied from 13.75-33.95%. The largest contribution
of the environment to the total variance was found
for PC and WGC among indirect traits, for Wabs
and STA among farinogram traits and for majority
of extensogram traits. Indirect traits PC, WGC and
Wabs (farinogram trait) were strongly influenced
by the main effects of cultivar and environment.

The contribution of G x E effects in total sum of
variance components varied between 12.46-42.55%.
The highest G x E effects were found for some
farinogram traits (STA and DDT) and for exten-
sogram traits R/E, AREA and R . According to
the dynamic concept of stability (Becker and Leon
1988), it is difficult to predict stability for the traits
with high G x E effects.

The indirect traits PC and WGC as well as Wasb
(farinogram trait) had the lowest G x E components
with similar values. The values of the G x E com-
ponent for PC and WGC were also similar to each
other in the study of Grausgruber et al. (2000).

In general, considering the contributions of geno-
typic, environmental and G x E effects to the total
variance, genotype and environment had stronger
influence on the variance for the majority of inves-
tigated traits than the G x E effects. Several other
authors (Baenziger et al. 1985, Robert and Denis
1996, Peterson et al. 1998) also obtained low G x E
component for quality traits.

Estimation of cultivar stability for quality traits

Calculated stability parameters for 12 quality
traits are presented in Table 4 (data for R _ are not
shown because there was no cultivar regarded as
stable for this trait). Kuna, Banica, Zitarka and
Marija were stable for seven, six, four and three
quality traits respectively (Table 5). Kuna showed
stability for indirect (PC, WGC, ZSV), farinogram
(DDT), and extensogram (E, AREA, R/E) traits. For
all of these traits, except AREA, Kuna showed not
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m
<):NA g < @] < —
Helo 8 7T 82 7T v 7|92
:_EU a 3 - ; - 15 — m
~ | 1)
) ® A [\
" < < m < <
= HE|le ~ = —~ 0 ~ & ~| &
© P~ o + o + — | — <+
B MH o ~ ) ~ o ~ I~ ~ =
E — — o —
<
~
50
2 ) ) 9 <
o Q /M <C —
9] I ~ o —~ g —~ 2 ~|
= 2D le &S | X | .
1% MLU D - - 5 - o - |
=] = ﬁ = NS I 0]
4 b= — I35}
M < M 0
—~ | < - < ~ ~
mE|ld 28 28 T % 7|2
E 1 - S N> N -~ - | o
E | o B < = I
= —~ = =
o o 0 I3}
Z |~ m o ¥ 5~ 0 7|9
o S — o T a T g 2| =
© N IS} To)
2 g < v
,.8/'0\ < N m —_~ 10 o~ = ~| A
sl Ty T8 Tk T
z< 2 = NS & N
© @ S ©
2]
.“é
£ @ @ @
SlaRr|le T T =%+ 9 :
by =2 o - o - % < N g
IS ~ 18 T = 3
o SN — [oN 2]
E 5
9]
= £
=< < m ;@ g
SEle T o T 2o T o 7|8 s
=] XV — O = © T 0o Q.
»n ) —
= | o N — = >
£
=
=
QO
@
—
=N I N~ Q) o~ 5
N = - TN N T o= F E o
~— ~— N— H N— -
NE|s N %) I =
[
8
[}
g
< = 2 m <
< < ~ =
Z -~ ~ S ~ N ~ R ~| o =
w2 ] | | + o
-l - 2 -« 2 o 5 Ic -
- ® 15 2 2 o 9
ol & & ® )
it
7]
+
[=a] @) N
— —~ o —~~ ~ DN —~~ [Te) x
n ™+ + o | :
0 & 0 Ne) c
2z N — < R BN - | o
= ~ 13 o o <t — =]
S < o 15} © <
o &
o
g 5o
5 2
© < < o
E1oe2 23 2% 8 ~la| 5
Tl T a T S < o < = =
= 1) N ) I %
D
=
n
8
n o o o g=
UR|Ce o 7t 2 1+ ¥ 7| q g
e & A - aA - A — (=1
— — — — <
Q
[
=
g
=1
- o—
< ] g
Z m g < = &
M o— - -
= =] e < H @)
= b < = S Iy a
Q N m N E — 5]

PLANT SOIL ENVIRON., 50, 2004 (9): 402-408



only stability but also a high level of performance.
For the farinogram trait STA Kuna was not stable,
but had the highest mean value among all cultivars.
Banica was stable for indirect (WGC, ZSV), farino-
gram (Wabs, QN), and extensogram (E, R/E) traits
and for the two of them (ZSV, R/E) it also showed
a good level of performance. Although Banica did
not show stability for indirect trait HFN, its mean
value was favourable. Zitarka was stable only for
farinogram traits (DDT, STA, DS, QN) but only for
DDT it also showed a high level of performance.
Zitarka had the highest mean value for farinogram
trait Wabs, but was not stable in this trait. The
substitution of the cultivar Zitarka as a quality
check with another cultivar has been the subject
of numerous discussions in Croatia. The results of
this study will probably fasten this decision.

Marija was stable for indirect trait HFN, and fa-
rinogram traits (DDT and STA), but unfavourable
mean values for these traits decrease the significance
of the stability detected. Although Marija was not
stable for extensogram trait R/E, it had the best per-
formance for this trait. Some cultivars were stable
for some traits and unstable for some other, which
is in accordance with results of Grausgruber et
al. (2000) who suggested that the genetic factors
involved in the control of the G x E interaction are
different for different quality traits.

The newer cultivars Kuna and Banica showed
in this investigation better performance and sta-
bility for a larger number of milling and baking
quality traits compared to the two widely grown
older cultivars Zitarka and Marija. The results
indicate that the cultivars Kuna and Banica are
suitable to be the checks in future investigations
as well as parents in breeding programs for qual-
ity improvement. Furthermore, they can be grown
with a lower risk of quality decrease in common
agroecological conditions, which is of importance
for the milling and baking industry as well as for
the farmers alone.

REFERENCES

Anderson W.K,, Shackely B.J., Sawkins D. (1998): Grain
yield and quality: does there have to be a trade-off?
Euphytica, 100: 183-188.

Baenziger P.S., Clements R.L., McIntosh M.S., Yamazaki
W.T,, Starling T.M., Sammons D.]., Johnson W.]. (1985):
Effect of cultivar, environmental, and their interaction
and stability analyses on milling and baking quality
of soft red winter wheat. Crop Sci., 25: 5-8.

Barié M., Sardevi¢ H., Keresa S. (2001): Genetic diver-
sity of winter wheat varieties (Triticum aestivum L.)
for quality stability. Book Abstr. 3'4 Croatian Congr.
Cereal technologists, Int. Particip. Flour-Bread 01.
Opatija.

PLANT SOIL ENVIRON., 50, 2004 (9): 402-408

Becker H.C., Leon J. (1988): Stability analysis in plant
breeding. Plant Breed., 101: 1-23.

Borghi B., Corbellini M., Ciaffi M., Lafiandra D., De Ste-
fanis E., Sgrulletta D., Boggini G., Di Fonzo N. (1995):
Effects of heat shock during grain filling on grain
quality of bread and durum wheats. Aust. J. Agric.
Res., 46: 1365-1380.

Eberhart S.A., Russell W.A. (1966): Stability parameters
for comparing varieties. Crop Sci., 6: 36-40.

Fister R., Petric¢evi¢ S. (1999): Quality of most repre-
sented wheat varieties of Koprivnica region in the
period 1993-1999. Book Abstr. 2" Croatian Congr.
Cereal technologists, Int. Particip. Flour-Bread 99.
Opatija.

Francis T.R., Kannenberg L.W. (1978): Yield stability in
short-season maize. I. A descriptive method for group-
ing genotypes. Can. J. Plant Sci., 58: 1029-1034.

Gauch H.G. (1992): Statistical analysis of regional yield
trials: AMMI analysis of factorial designe. Elsevier,
Amsterdam.

Grausgruber H., Oberforster M., Werteker M., Ruc-
kenbauer P., Vollmann J. (2000): Stability of quality
in Austrian-grown winter wheats. Field Crop Res,,
66: 257-267.

Graybosch R.A., Peterson C.]., Shelton D.R., Baenziger
P.S. (1996): Genotypic and environmental modifica-
tion of wheat flour protein composition in relation to
end-use quality. Crop Sci., 36: 296-300.

Guttieri M.]., Jeffrey C.S., O’'Brien K., Souza E. (2001):
Relative sensitivity of spring wheat grain yield and
quality parameters to moisture defficit. Crop Sci., 41:
327-335.

Lin C.S., Binns M.R., Lefkovitch L.P. (1986): Stabil-
ity analysis: Where do we stand ? Crop Sci., 26:
894-900.

Monaghan J.M., Snape ]J.V., Chojecki A.].S., Kettlewell P.S.
(2001): The use grain protein deviation for identifying
wheat cultivars with high grain protein concentration
and yield. Euphytica, 122: 309-317.

Peterson C.J., Graybosch R.A., Shelton D.R., Baenziger
P.S. (1998): Baking quality of hard winter wheat: re-
sponse of cultivars to environment in the Great Plains.
In: Braun H.J., Altay F., Kronstad W.E., Beniwal S.P.S,,
McNab A. (eds.): Wheat: Prospects for global improve-
ment. Kluwer Acad. Publ., Dordrecht.

Rharrabti Y., Villegas D., Royo C., Martos-Nufiez V.,
Garcia del Moral L.F. (2003): Durum wheat quality in
Mediterranean environments II. Influence of climatic
variables and relationships between quality param-
eters. Field Crop Res., 80: 133-140.

Robert N., Denis ].B. (1996): Stability of baking quality
in bred wheat using several statistical parameters.
Theor. Appl. Genet., 93: 172-178.

Salinger M.]., Jamieson P.D., Johnstone J.V. (1995): Cli-
mate variability and wheat baking quality. New Zeal.
J. Crop Hort. Sci., 23: 289-298.

SAS System for Windows Release 8.02. Copyright®
1999-2001 by SAS Inst. Inc., Cary, NC, USA.

407



Shukla G.K. (1972): Same statistical aspects of partition-  Smith G.P., Gooding M.]. (1999): Models of wheat grain
ing genotype-environmental components of variability. quality considering climate, cultivar and nitrogen ef-
Heredity, 29: 237-245. fects. Agr. For. Meteorol., 94: 159-170.

Received on September 19, 2003

ABSTRAKT

Stabilita ctyf chorvatskych pekafskych odrid ozimé psSenice (Triticum aestivum L.) v kvalitativnich znacich

Stabilita pekafské jakosti ¢ty chorvatskych pekatskych odrtid pSenice byla zjistovana prostfednictvim reologickych
ukazateld s vyuzitim farinografu (doba vyvinu a stability tésta, stupen zméknuti, vaznost, Hankoczyho cislo jakosti),
extenzografu (taznost, maximalni odpor, pomér odporu k taznosti) a nepfimych ukazatelti (obsah bilkovin, obsah
mokrého lepku, Zelenyho sedimentacni test, ¢islo poklesu). Stabilita byla hodnocena u ¢tyf odrtd vypéstovanych
v podminkéch dvanacti riznych prostfedi v riiznych c¢astech Chorvatska. Pro vlastni hodnoceni stability pekafské
jakosti odriid byly pouzity ¢tyfi parametry stability, zahrnujici Sirokou oblast statistickych pfistupti. Byla zjistovana
variabilita mezi odrtidami ve stabilité kvality. Odrtidy Kuna a Banica vykazovaly vysokou vykonnost v nejvétsim
poétu hodnocenych jakostnich znaki a také byly charakterizovény jako stabilni ve vét$iné z nich. Odrtida Zitarka
byla stabilni ve ¢tyfech farinografickych znacich, ale vykazovala vysokou vykonnost pouze pro dobu vyvinu tésta,
zatimco Marija byla stabilni pouze ve tfech znacich a dosahovala u nich nepfiznivych pramérnych hodnot. Nejvétsi
podil interakce genotyp x prostfedi z celkové sumy komponentti variance byl zjistén u farinografickych znakti doba

svvr

lepku.

Klicova slova: interakce genotyp x prostredi; pekafska jakost; pekafska ozima pSenice (T. aestivum L.); parametry
stability
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