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Summary

In the case of winter wheat,the knowledge of sévprality features is needed to be able to deteempirecisely the real quality of the given
wheat. Several systems have been worked out @uétification of the winter wheat in Hungary andhet countries as well. Evaluating the
quality is being made more difficult because tHéedint quality features take part in the developtw the quality in different degrees and
the values of the several quality features areiffeiént intervals and these data are different elirsion values. On the evidence of the
results, in the case of considering several featitrean be difficult to rank into one concrete lityacathegory. Researchers are trying to
develop complex quality index numbers in orderdable to define the quality more precisely. Onthe$e complex quality index numbers
is Gyri's, so called, Z-index.

In three years from 2006 and 2008, we examinectifamge of the quality features of nine varietiesvsfter wheat with the help of the
Z-index under the influence of the effects of tifferént cropyears and the fertilizer treatment.eTiresults show that the Z-index of the
examined varieties of winter wheat were influenisgdeveral factors. Examining the data of the thdiglerent breeding years together we
can observe the corrective effect of the differropyears on the Z-index, and if we examine theettyears separately and together, the
differences of the quality features of the différearieties differentiate very well, and with thelg of the Z-index the comparison of the
types is easier and perspicuous, and the Z-indpresents the different nutrient reactions of thiéedént types as well. On the average of
the three years, the types gave the best resuNgatsqtPK nutrient level. Among the nine varieties thethresults were given by Mv Suba,
GK Békés and Mv Mazurka in the case of both lowtagider nutrient levels.

Introduction

The baking quality of wheat is a complex concepticl, after all, includes the totality of wheat{igges which
make the production of good quality bakery prodficis wheat flour possible (Lasztity,1981). Qualityes not
mean the same for the grower, the corn trademniling industry, the baking industry and the custr. After
all, quality means the suitability of the importd@atures for the user (Béet al.,1997). We can give the quality
of winter wheat -according to the consuming demabgdefining and reporting several quality indexnbers
together. They can be classified into three bigupsp features considering the standard of valugitional-
feeding value, technological features and the patars that are important for the food safety {Gy2006).
According to Pollhamerné (1967), the total quatifywheat can be given only by detailed methodsnqfiiry
and by emphasising their data. Comparing the quafithe different wheat varities can be diffichitcause the
different countries use their own methods to déscthe quality features. According to &iy(2008), defining
the quality of winter wheat is very difficult ondlbasis of several parameters. According to hislteesZ index
is suitable for comparing the different types ofhter wheat, evaluating the effects of fertilizatenmd analysing
the effects of the cropyear. According tod@yand Gyriné (1998), quality is influenced by several fastof
which complex effects resultant is the compositigpical of the given species of plants. These factoere
classified into two groups: internal and exterrmaltérs. Genetic features are primarily importantt e factors
which define the quality take part in developin@ thuality in different rates and among these factbe
determinative ones are the quality of the varietgt ather agronomical features. The success arfilfioéint of
these genetical features are ensured by envirommtadtors. The technological interferences andtinents
performed during the cropyear and the cultivatidrnthee plants basically influence the milling- andking
quality of wheat.Quality is the genetically detemed ability of the variety, which can be enforced aestroyed
but develop in no way by agronomical methods. @uatheat-growing is nothing else but the optimalma of
the growing factors according to quality indexeslddkai e al., 2004). According to Vida and Jolaisk@l995)
researches the bad quality varieties could not ymedgood quality even under favourable agronomical
conditions. The baking quality was highly influeddasy the applied fertilizer. On the average ofykars, water
supply and the varieties, by increasing the quanmtitthe fertilizer, the gluten-content, the fargnaphic water
absorbing capacity and farniographic value incréase. According to Tanacs et al., (2006), the affeof the
varieties and the years are decisive at the wegiglaontent and baking values. Accordig to Gelet.g2002),
the agronomical performance and the quality featuré the winter wheat are highly influenced by the
environmental factors.
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Material and Method

The experiments were carried out at the Latéképatet Site of the University of Debrecen. This agske
site is situated 15 kms west from Debrecen, ondhss ridge of the HajdUsag region. The soil ofrékfmearch
area is calcerous chernozem of clay cathegorpHtss neutral and has medium humus-content. Thédl scale
experiment was set up in autumn 1983. We examimedesults of the years 2006-2008. The short temall-
scale experiment was set in a split-split-spotraei four repetitions. The nutrient reactions bfinter wheat
varieties were examined. The precrop was sweefootime experiment. Six nutrient levels were adoptethe
treatments.

Beside the control treatment N=30 kg'h#,0s=22,5 kg hd and K0=26,5 kg h& ha amount of basic
fertilizer and double, triple, fourfold and fiveldobf it were applied. P and K fertilizer doses 0% in autumn
and N fertilizer doses in 50-50% in spring and autuwere applied. The fertilizer doses applied &edint
nutrient levels are shown in Table 1.

Table 1
Table 1: Applied fertilizer doses
(Debrecen, 2006-2008)

Treatment N P:Os K0
kg ha'
Contro 0 0 0
N30+PK 30 22t 26,5
N60+PK 60 45 53
N90+PK 90 67.F 79.5
N120+Pk 12C 90 10€
N150+Pk | 15C 112.% 132t

The precipitation and the temperature values invégetation period in 2006-2008 are shown in T@ble

Table 2
Main meteorological data of vegetation period
(Debrecen, 2006-2008)

Oct. | Nov. | Dec. | Jan.| Feb.| Mar. | Apr. | May | Jun. Total/ Difference
Average
Precipitation (mm) 200538,9| 63,5| 33,7/ 18,2| 40,6/ 10,5| 74,9| 75,8| 54,3 | 4104 9,5
Precipitation (mm) 2006 7 | 12,6| 83,5 22,5|44,2| 79 | 92,3|58,3| 77,1 | 476,5 75,6
Precipitation (mm) 200Y22,9| 9,2 5 | 23,953,2| 14 | 36| 54| 228 208,6 -192,3
Precipitation (mm) 200871,4| 40,9 | 29,8| 26,4| 4,6 | 41,7| 74,9| 47,6| 137,8| 475,1 74,2
30 year's average 30(845,2| 43,5 37 | 30,2/ 33,5|42,4/58,8| 79,5 400,9 0
Temperature®C) 2005 | 11,1 49 | 0,9| -0,9/-3,7| 2,2 | 10,8| 16,2| 18,4 6,7 -0,3
Temperature®C) 2006 | 10,8 3,5 | 0,2| -3,4{-1,4| 3,2 | 12,1| 15,4| 18,6 6,6 -0,4
Temperature®C) 2007 | 11,3 6,2 | 22| 3,7 41 9,1 12/6184| 22,2 10 3
Temperature®C) 2008 | 9,7| 3,5 -0.6 1 3] 6,2 11,46,8| 20,6 8 1
30 year’s average 10j34,5 | -0,2| -2,6| 0,2 5 | 10,7/ 15,8| 18,8 6,94 0

The years 2005/2006 proved to be unfavourable densig the autumn and early winter weather andttieat
spring was coming late, but the amount of rainfalspring and early summer and the weather wasufae
for the winter wheat. The vegetation period in 2@067 was characterized by lack of rainfall andudid,
which unfavourably affected the growth of winter el In 2007/2008 the autumn, winter and earlyngpri
weather was the best, however, the stocks haviggvégetative mass were beaten down and the droughty
summer disturbed the grain saturation. The qu@éyameters were determined at the Accredited Im&nt
Centre of Debrecen University AGTC. (The valuesevdetermined according to the following standaths:
wet gluten content according to MSZ 1SO5531:1988, walorigraphic value according to MSZ ISO 5308,99
the gluten elasticity according to MSZ ISO 5531:39%e falling number according to MSZ ISO 309339%e
protein-content of the flour according to ICC 15805.

The evaluation of the results were carried out wlith help of Gyri's Z-index system. The method was
modified in the respect that we scored the wintdreat varieties according to six quality features. |
consequence of the modification, from the originakamined eleven features only six were examimethe
attainable highest value was 165 and the lowestl®as
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Results and Discussion

The Z-index values of the examined nine varietiesvioter wheat are shown in Table 3 (2006), Table 4
(2007) and Table 5 (2008). These data show thahitjigest Z-index values of the varieties were olgdiin
2006. In this year because of the fertilizer treaits, the biggest increase of Z-index was obtamteGK
Othalom. It achieved only 75 Z-index value in tlmairol treatment while in the case ofshtPK treatment the
Z-index value was 96, which clearly shows this @afs nutrient reaction. In 2006 the other eighamined
varieties of winter wheat showed relatively statpelity results. However, a small increase in Zeixdalue is
observable as a result of the increasing nutri@sies, but to a much lesser degree than in the afa&K
Othalom. On the evidence of the Z-index valueshef @éxamined wheat varieties they can be divideal tinb
groups. It is observable, that GK Othalom, GK Kagdasgous and Sixtus achieved quite low Z-index vei&-
101), both in case of increasing nutrient supplg enthe control treatment. The values of GK SzéphaMv
Suba, Saturnus, GK Békés and Mv Mazurka were migiteh The Z-index values of these varieties wér@ua
110-115 under control treatment while at the natrievel of Nsg+PK they varied between 120-125. This
difference between the Z-index values can be atgibto the genetic potential of the varieties s nutrient
utilizing ability. The best results were shown bi{ 8ékés, which gave the best resuls even at théenttevel
of Nag+PK.

Table 3
Effect of fertilization on the Gyéri’s Z-index values of the examined varieties of witer wheat
(Debrecen, 2006)

Variety / Fertilization | Control| N30+PK | N60+PK | N90+PK | N120+PK | N150+PK
GK Békés 115 125 120 120 125 125

GK Kapos 91 91 91 100 101 101
GK-Othalom 75 79 89 93 93 96

KG Széphalom 110 110 110 115 110 115
Lupus 96 101 96 96 101 100

Mv Mazurka 115 120 120 120 120 120

Mv Suba 110 120 120 120 120 125
Saturnus 110 120 120 120 120 120
Sixtus 96 91 96 96 96 101

The year 2007 was unfavourable for both the veiyetaind the generative development of the wintegatth
There was a decrease in Z-index values compar#tetones in 2006. While in 2006 the lowest Z-ingalue
was 75, in 2007 the value was only 47, and whil2df6 the maximum value was between 120-125, iy 200
was only between 110-115 even in the case of thieties that give the best quality. In 2007 therieut
reaction of the types can be observed better obakes of their Z-index values. The increase ohdek value
was on higher degree as a result of the incredeitglizer doses, and in that year the types shdessistable
Z-index values. The types can be divided into taxgé groups according to their Z-index values. Gipds,
GK Othalom, Lupus and Sixtus gave lower Z-indexueal so lower quality again in the case of theirtrmon
treatment (49-61) and bigger nutrient doses (62-@K Békés, Saturnus, Széphalom, Mv Mazurka and Mv
Suba achieved much higher values in every nuttreatment. These types gave much stable, lessasioge Z-
index values as a result of their better genetsish@nd better nutrient reaction. In 2007 the besilts at control
(110) and lower levels were given by Mv Suba whtidigher levels by GK Békés type.

Table 4
Effect of fertilization on the Gyéri’s Z-index values of the examined varieties of witer wheat
(Debrecen, 2007)

Variety / Fertilization | Control| N30+PK | N60+PK | N90+PK | N120+PK | N150+PK
GK-Békeés 69 96 105 105 106 115
GK-Kapos 49 49 92 92 88 96
GK-Othalom 57 47 60 57 62 65

KG-Széphalom 96 98 101 101 106 111
Lupus 60 78 73 83 87 96
MV-Mazurka 96 96 106 115 111 115
MV-Suba 110 105 110 110 101 105
Saturnus 91 96 101 101 106 106
Sixtus 61 83 96 101 93 93
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The vegatation period of 2008 crop was favourabletlfie growth of the winter wheat, the varietieshwi
better nutrient reaction were beaten down due ¢oefifiect of bigger fertilizer doses and becaus¢hisf the
quality of the winter wheat was considerably desttbso we got lower Z-index values. In 2008 thal¢sty
which had been experienced in the previous twosyeas not observed. In the previous years, thestesi
which had given outstandingly good quality at cohtaind higher nutrient dose levels, in 2008 gawe libst
Z-index values at nutrient levelsg®NgtPK but because of being beaten down at higheitioutrievels they
showed declining or stagnating Z-index values. Qo MPK nutrient levels Mv Mazurka (110-115) and
GK Békés (100-115) proved to be the best in that,y®o. At higher nutrient levels (M.1s¢+PK), the varieties
having weaker nutrient reaction were beaten dowss ¢e not at all, thus, they showed better Z-indsxes.

In 2008 we found that by increasing the nutriergedothe Z-index value showed increasing tendendyein
case of most varieties. However, in case of cenaiieties such as Mv Suba and GK Békés (100-1#5he
N120.150+PK nutrient level the Z-index values were among lttwest. We found that because of being beaten
down the quality decreased and it is clearly resrted in Z-index values.

Table 5
Effect of fertilization on the Gyéri's Z-index values of the examined varieties of witer wheat
(Debrecen, 2008)

Variety / Fertilization | Control| N30+PK | N60+PK | N90+PK | N120+PK | N150+PK
GK Békés 90 115 115 100 110 100
GK Kapos 54 73 100 96 91 100
GK-Othalom 50 83 88 88 96 101
KG Széphalom 64 96 96 106 106 101
Lupus 50 74 101 106 106 106
MV Mazurka 83 105 110 115 105 105
MV Suba 78 92 100 100 92 105
Saturnus 54 96 105 105 110 105
Sixtus 42 88 96 96 96 101

Not intending to be exhaustive we try to demonsttae partial values of Z-index on the examlesvaf t
varieties, namely GK Othalom, which gave poorerliguéFigure 1) and GK Békés, which gave betterligya
(Figure 2).

Figure 1
Effect of fertilization on the Gyéri’s Z-index values of the examined variety of GK Ghalom
(Debrecen 2006-2008)

GK 6thalom 2006 GK Othalom 2007 GK Othalom 2008
g vaite
on Valorigraphic Value
20

Technological wat¢r

Technological vatef
absorption

absorption

Technological water absort lour Protein Contel

Wet Gluten Conten| Falling Number Wet Gluten Content

Gluten Elasticity

Gluten Elasticity

—a— Kontroll —8—N120+PK ‘ ‘ —a— Kontroll —#—N120+PK ‘ ‘ —&— Kontroll —=—N120+PK ‘

The diagrams show that in the case of GK Othaloamnimverage cropyear (2006) as a reault of theased
nutrient dose the protein qualities (protein conteh flour, wet gluten content, water absorbing azify,
valiographic value) increased too. In the unfavbleayear of 2007, the increasing nutrient doses it
increased the quality features except from thegheen content. In the favourable year of 2008p#iker quality
parameters increased, except from the falling numbe regards GK Békés, in the average year of 20¢
the wet gluten content increased abgNPK nutrient level compared to the conrol treatm&K Békés gave
good quality even at low nutrient levels, thereftre increase in quality was quite small. In théauaurable
cropyear of 2007 due to the effect of higher natridoses there was an increase in wet gluten conieastein
content of flour, gluten elasticity, which meansitthhe optimal nutrient supply was able to compensae
unfavourable environmental conditions.
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Figure 2
Effect of fertilization on the Gyéri’s Z-index values of the examined variety of GK Bkés
(Debrecen 2006-2008)
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In the optimal year of 2008 the protein contenfledir and the wet gluten-content increased atNhg+PK
nutrient level. The partial values of the Z-inddsacly illustrate the change in the quality of traieties caused
by the effect of the nutrient treatments and tlapygear. Z-index values also represent the diffexsrimetween
the varieties.

Conclusion

The results of our experiment show that severalofacinfluenced the Gyi's Z index values of the
examined winter wheat varieties. The effect ofd¢hmpyear is striking. In the avegage vegetatiomopenf 2006
the quality parameters of the winter wheat vargetieere influenced mainly by the genotypes and thteiemnt
doses. The difference between the quality of thigetias in the cropyear as a result of the nutriezdtment and
the different nutrient-utilizing ability of the tgs is clearly represented by the Z-index valuesta@etypes,
such as Mv Suba, GK Békés and Saturnus produced, &wthe control and low fertilizer levels bettemlities
and better Z-index values than those which givekeeguality even at the optimum or at the highestilizer
level on the basis of their lower biological alyil{iGK Othalom, Lupus). In 2006 the optimum ferélizdose was
Ngo.12¢tPK. On the other hand, in the unfavourable cropry& 2007 the effect of the cropyear is clearly
reflected in the Z —index values. The varietiedoth the better and the lower quality produced ideg Z-
index values. This decline could be compensatethéyigher amounts of fertilizer doses, howeveg, lilghest
Z-index values achieved by the varieties were &iilver than in 2006. The optimal nutrient levelsrevet
N120.156tPK. Although the year of 2008 was optimal, at leighutrient levels the cultures were beaten dowm, a
result the quality decreased. The tendency of 2052007 was not observed in that year, in the chsertain
varieties there was a decline in the Z-index athéignutrient levels. The optimal fertilizer dose swat
Neo-ogt PK. Examining the data of the three vegetatiomogertogether, we can point out that the Z-indelues
well reflect the modifying effect of the crop yeaExaminig the three crop years separately andtliegethe
differences in the qualities of the varities areatly represented. With the help of the Z-index\thaeties ae
easier to be compared, furthermore, the Z-indenevatpresents the different nutrient reactionshefuarieties
as well. The best results were given by Mv Suba,Békés and Mv Mazurka out of the nine varietieshkaitthe
lower and the higher nutrient levels.
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