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Abstract

KUCEROVA, J.: Some correlations between parameters of winter wheat technological quality. Acta
univ. agric. et silvic. Mendel. Brun., 2006, LIV, No. 1, pp. 23-30

The results of three-year trials (1999 to 2001) conducted with six winter wheat varieties in which was
studied the grain yield and parameters of technological quality. Varieties of wheat come from four dif-
ferent localities of the Czech Republic. The most favourable weather conditions, a lot of precipitation
and high temperature in the course of ripening from three years were proved in the year 2000. The best
grain yield were in 2001 (average of sites 8.84 t/ha) and variety Semper, worst quality, had the highest
grain yield of 9.17 t/ha, the least grain yield had Sulamit, best quality (7.94 t/ha). The laboratory ana-
lysis revealed negative correlation between grain yield and baking quality. The number of statistically
highly significant correlations among bread-making quality parameters too.

The negative correlation was of grain yield and grain volume mass (P < 0.05), Zeleny test and protein
content taken as a whole for three years (P < 0.01).

The correlation of loaf volume, which is the traits of baking quality and Zeleny test (r = 0.6016**), pro-
tein content (r = 0.5932*%*), dough stability (r = 0.2898**) and flour water absorption (r = 0.3632*%*)
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was positive (P <0.01).

wheat, technological quality, correlation

The technological quality of wheat is to a great ex-
tent total concept, which cannot be specify by one of
performance criterion.

The relatioships between quality parameters of
wheat varieties to varying extent were described by
Branlard et al. (1991), Muchova (2001), Werteker
(2003), Zimolka et al. (2005). The results of these in-
vestigations showed that environments have an influ-
ence on quality traits, and in some conditions the di-
rection of influence on the trait is known.

The aim of this contribution is to highlight those
criteria which clearly describe the correlations in the
set of the investigated parameters for the selected va-
rieties, sites and years.
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MATERIALS AND METHODS

Six varieties of winter wheat with different quality
levels were included in this investigation. There are
varieties Ebi and Ludwig (E — elite), Sulamit, Nela
(A — good quality), Vlasta (B — standard), Semper
(C — undersirable baking quality). Field trails were
carried out during 1999-2001. The selected set of
wheat varieties comes from different localities of the
Czech Republic. Chrlice — the site is 190 m above the
sea level. Type of soil is eutric fluvisol, the sort of soil
is loamy (medium). JaroméFice — the site is 425 m
above the sea level. The soil type is orthic luvisol, sort
of'soil clayey-loam (heavy). Sedlec — the site is 300 m
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above the sea level. The soil type is orthic luvisol ha-
plic chernozem, the sort is loamy soil (medium). Za-
tec — the site is 285 m above the sea level. The soil
type is orthic luvisol haplic chemozem, the sort of soil
is clayey — loam (heavy).

Wheat grain samples used for laboratory evaluation
were obtained from variety test stations of the Central
Institute for Supervising and Testing.

Characteristics of climatic conditions on the sites
for 1999-2001: average year temperature and avera-
ge year sums of precipitation — Chrlice +8.8 °C and
512 mm, Jaroméfice +7.8 °C and 487 mm, Sedlec
+8.2 °C and 501 mm, Zatec +8.3 °C and 451 mm.
The course of the weather (temperatureas and precipi-
tations) is given in Tab. I and Tab. II.

We evaluated 17 characteristics, which represent
technological quality (milling and baking) in wheat.
The evaluation methods included the common ones for
determination of test weight — grain volume mass (g/1),
thousand grain weight (g), ash content of flour T-550
(%), percentage of complete grains (%), extraction of
flour T-550 (%) milling on Chopin mill. From the che-
mical and physical analytical methods, were used stan-
dard methods of determination of the dry matter (%),
wet gluten content in the whole grain meal (%), gluten
swelling (cm?), protein content (crude protein, CP) af-
ter Kjeldahl (%), rapid assesment methods as SDS- test
(ml), Zeleny sedimentation test (ml) and falling num-
ber (s); furthermore the determination of farinograph
parameters: dough developememt time (min), dough
stability (min), softening degree after 12 minutes (FJ),
flour water absorption capacity (%) and baking test
(Rapid Mix Test) — parameter loaf volume (ml/100g of
flour) were carried out.

Numerical results obtained were processed by a co-
rrelation analysis to find out correlations between the
traits of grain quality.

RESULTS AND DISCUSSION

To observe potential relationships between indi-
vidual parameters, the correlation analysis by Pear-
son was used (Tab. III) which suggested a lot of
significant correlations. Most of all, the highly sig-
nificant positive correlation (P < 0.01) were obser-
ved beetwen grain volume mass and the following
parameters: a percentage of complete grains, extrac-
tion of flour T-550, the same results describe Pelikan
(1989), Muchova (2003). The bigger grain has a part
of endosperm and then more extraction of flour. The
highly significant positive correlation (P < 0.01) was
observed beetwen grain volume mass and flour water
absorption capacity and negative to farinograph pa-
rameters.

A statistically significant positive correlation was
found between thousand grain weight and ash con-

tent (P < 0.05). Also a negative correlation between
wet gluten content (P < 0.01) and protein content (P
< 0.05) was demonstrated. Thousand grain weight
was, beside percentage of complete grains and falling
number, one of the traits for which a greater variety
specificity of relations and relatively smaller degree
of dependence on other grain quality traits was chara-
cteristic. Similar conclusions were drawn also by Sip
et al. (2000).

In ash content statistically significant positive de-
pendence on extraction of flour T-550 and flour water
absorption capacity was observed, whereas the corre-
lation between other traits was either negative or non-
-significant.

An interesting result is a highly significant positive
correlation (P < 0.01) between percentage of com-
plete grains which is a milling criterion, and the loaf
volume, whereas a correlation between other traits,
except grain volume mass, is non-significant.

A highly significant positive correlation-effect was
found for wet gluten content and the value of SDS-
-test, sedimentation test according to Zeleny and pro-
tein content which was described also by Sip et al.
(2000). A similar positive significant correlation (P <
0.01) between loaf volume and reologic dough proper-
ties was reported, e.g. by Schober and Kuhn (1999).

Both the sedimentation tests showed a highly sig-
nificant correlation for loaf volume and crude protein
content. These close positive correlations between
loaf volume yield were confirmed by both the sedi-
mentations tests, protein content and reologic pro-
perties of dough as reliable traits of baking quality of
wheat, which was demonstrated by many researchers
(Schober and Kuhn, 1999; Jandasek, Pelikan, 2002
and others).

CP content showed a highly significant positive co-
rrelation for reologic properties, sedimentation tests,
wet gluten content and loaf volume, which was also
reported by Martini and Kuhn (1999).

A statistically significant negative correlation
between the falling number value and softening de-
gree was observed. Higher values of falling number
indicates lower activity of amylases and therefore this
correlation is expected. However, a negative correla-
tion between falling number and percentage of com-
plete grains reported by Sip et al. (2000) could not be
confirmed. On the contrary, in our trials we observed
that the falling number positively correlates between
flour water absorption capacity (P < 0.05). Another
correlation was not found for this quality parameter,
which can be explained by the fact that falling num-
ber has no direct linkage with wheat protein and to a
significant extent it is affected by weather conditions
(Meyer, 1999).

In dough development and dough stability highly
significant positive correlations between loaf volume
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were observed, among others, and on the other hand
negative correlations between degree of dough softe-
ning, which is in agreement with the positive reologic
evaluation.

Loaf volume showed a highly significant correla-
tion with gluten content, protein content, sedimenta-
tion tests, reologic dough properties and flour water
absorption capacity (Fig. 1), which are the traits of
baking quality, but also with percentage of complete
grains which belongs to the milling quality criteria.

The highest grain yield was achieved with the Sem-
per variety of undesirable baking quality (C) (average

9.17 t/ha), the standard Vlasta variety (B) was placed
the second, whereas the lowest values were obtained
with the elite varieties (E) Sulamit (7.94 t/ha) and Ebi
(8.19 t/ha).

High baking quality of grain is negatively corre-
lated with grain yield, which was described also by
many authors (e.g. Muchova, 2003). There is a very
strong negative link between grain yield and protein
content and Zeleny test (Fig. 2). High yield does not
necessary indicates low quality and low yield high
quality.
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SOUHRN

Néekteré korelace mezi kritérii technologické jakosti pSenice
U Sesti odriid ozimé pSenice v prubehu tii let (1999 az 2001) byl sledovan vynos zrna a kritéria techno-

logické jakosti. PSenice byla péstovana na Etyfech rozdilnych stanovistich. Nejptiznivejsi poveétrnost-
ni podminky z hlediska jakosti, hodn¢ srazek a vysoké teploty pfi dozrdvani byly zaznamenéany v roce
2000. Nejvyssi vynosy dosahly odridy v roce 2001, primér stanovist’ byl 8,84 t/ha. Za celé sledované
vynos odriida Sulamit s nejlepsi pekaiskou jakosti (pramér 7,94 t/ha).

Mezi jednotlivymi sledovanymi znaky byly stanoveny vzajemné korelace, které ukdzaly na vyznamné
zévislosti mezi jednotlivymi parametry technologické jakosti. V souhrnu tii let byl zjistén negativni ko-
relacni vztah mezi vynosem zrna a objemovou hmotnosti (P < 0,05), Zeleny testem i obsahem bilkovin
(P<0,01).

Korela¢ni vztah mezi mérnym objemem peciva, stézejnim ukazatelem pekatské jakosti a Zeleny testem
(r=10,6016**), obsahem bilkovin (r = 0,5932**), stabilitou tésta (r = 0,2898**) a vaznosti mouky (r =
0,3632**) byl pozitivni (P < 0,01).

pSenice, technologicka jakost, korelace
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