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Abstract       This work is aimed to evaluate some qualitative indices in nine 
winter wheat varieties: Apache, Element, SO-207, Soissons, Sorrial, Exotic, 
Ciprian, Lovrin 34 and Sobbel, cultivated on a cambic chernozem, in Timis 
County, Romania, for a period of three years(2010-2013). Determination of 
Zeleny index, protein and gluten content  in wheat grains were performed 
using OmegAnalyzer G device. The results show that protein and gluten 
content for all cultivars are strongly correlated with the climatic conditions. So, 
in 2011/2012 agricultural year all quality parameters analyzed were favorably 
influenced by the climatic conditions. Among all the cultivars, Ciprian 
registered the best quality indicators, followed by Element and Lovrin 34. In 
2013 winter wheat cultivars Apache, SO-207 and Sobbel registered 
unsatisfactory values of the Zeleny index(under 30 ml). According to 
literature, our results reveals that Zeleny index is directly proportional to 
protein content. Regarding the impact of temperature and humidity on quality 
parameters of winter wheat, variations in climatic conditions influences the 
accumulation of protein in grain and its quality.   

Key words 
 
winter wheat, cultivar, 
protein, gluten, Zeleny 
index 
 

 
 
World trade in wheat is greater than for all other crops 

combined. With rice, wheat is the world's most favored 

staple food. Wheat provides more nourishment for 

humans than any other food source. In addition to 

agronomic adaptability, wheat offers ease of grain 

storage and ease of converting grain into flour for 

making edible, palatable, interesting and satisfying 

foods. Wheat is the most important source of 

carbohydrate in a majority of countries. Wheat also 

contains a diversity of minerals, vitamins and fats 

(lipids). With a small amount of animal or legume 

protein added, a wheat-based meal is highly 

nutritious[8]. 

Regarding the impact of temperature and humidity on 

quality parameters of winter wheat, variations in 

climatic conditions influences the accumulation of 

protein in grain and its quality[6]. The Zeleny 

sedimentation value describes the degree of sedimen-

tation of flour suspended in a lactic acid solution 

during a standard time interval and this is taken as a 

measure of the baking quality. The sedimentation value 

of flour depends on the wheat protein composition and 

is mostly correlated to the protein content, the wheat 

hardness, and the volume of pan and hearth 

loaves[4,7].Zeleny index values are based on 

technological requirements but after the Institute of 

Food Bioresources[6], very good values of this quality 

indicator are 70-75 ml, good values are between 50-40 

ml and satisfactory 40-30 ml. 

Variety is one of the most important factors in the 

wheat crop technology. It is known that quality indices 

for winter wheat are influenced by the biological 

factor[2,4].The representative ecological factors, 

regarding the different pedo-climatic conditions of the 

culture areas can influence the accumulation of protein 

and gluten in wheat grain, and also their quality, by 

changes of temperature and precipitation, especially 

during grain filling and soil characteristics of specific 

growing areas[5]. 

Making a good quality wheat bread is only possible 

when taking into account the climatic, biological and 

technological, any intervention cause imbalances in 

their interaction causes and adverse changes baking 

quality of wheat; 

Among all the measures meant to contribute to the 

increase in the cereals yield and, thus, to a better food 

supply,  the creation of well-adapted varieties to the 

ecological and growing conditions has a positive 

influence both on yield and on quality. 

 

Material and Method 
 

Nine winter wheat varieties were used in this 

experience: Apache, Element, SO-207, Soissons, 

Sorrial, Exotic, Ciprian, Lovrin 34 and Sobbel.The 

experience was placed on a cambic chernozem, and the 

fertilisation level was N120P60K60. The herbicide 

application was Buctril universal (bromoxynil+2,4-D)-
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1l/ha. Sampling was done from the mass of wheat grain 

after harvest. Wheat samples were cleaned of foreign 

matter and then were processed. Determination of 

Zeleny index, protein and gluten content on whole 

grains were performed using OmegAnalyzer G Device. 

The OmegAnalyzer G is a German engineered whole 

grain and seed NIR analyser with pour through sample 

presentation for rapid analysis operating in the 730 nm 

to 1100 nm wavelength range. All experiments and 

analyses were carried out in triplicate. 

 

Results and Discussions 
 

Monthly temperature(ºC) and monthly 

precipitations(mm) recorded in 2010–2013 period are 

presented in Table 1 and Table 2. We can observe that 

regarding the total of the monthly precipitations, 2011-

2012 agricultural year registered only 441,3 mm 

comparative with 2010-2011(450,2mm) and 2012-2013 

agricultural year(551.4mm). 

 

                                                                                                                        Table 1 

Monthly temperature recorded in 2010–2013, in winter wheat vegetation period  
 

Month 

The monthly temperature (ºC) 

Multiannual mean 2010-2011 2011-2012 2012-2013 

X 11.3 9.2 11.8 11.9 

XI 5.6 8.5 2.5 15.5 

XII 1.4 2,0 3.5 -0.2 

I -1.2 -0.4 0.7 1.4 

II 0.4 -0.4 -5.9 3.9 

III 6.0 6.7 7.1 5.3 

IV 11.3 15.4 13.2 12.7 

V 16.4 20.4 16.7 17.5 

VI 19.6 26.7 22.1 20.2 

VII 21.6 27.5 25.1 22.4 

                                                                                                                                  

                                                                                                       Table 2 

Monthly precipitations (mm) in 2010-2013, in winter wheat vegetation period 
 

Month 

The monthly precipitations (mm) 

Multiannual mean 2010-2011 2011-2012 2012-2013 

X 54,8 40,0 33,0 69,4 

XI 48,6 50,2 0,00 19,2 

XII 47,8 51,1 34,7 47,0 

I 40,9 23,3 36,9 59,3 

II 40,2 28,9 43,2 56,3 

III 41,6 30,9 3,4 97,8 

IV 50,0 21,9 105,2 40,2 

V 66,7 67,3 55,5 79,5 

VI 81,1 28,7 42,7 45,7 

VII 59,9 107,9 86,7 37,0 

Total  531,3 450,2 441,3 551,4 

 

 

The results regarding protein and gluten content of 

cultivars studied are presented in Figure 1 and Figure 

2. All the cultivars had high values of protein and 

gluten content. From both figures we see that protein 

and gluten content for all cultivars are strongly 

correlated with climatic conditions. So, in the most dry 

agricultural year(2011-2012) all the varieties registered 

greatest values of protein and gluten content.  These 

results are in accord with literature researches[5] . 

Among all the cultivars, Ciprian registered the highest 

values of average content of protein (15.03%) and 

gluten content(31%), followed by Element (with 

14.43% protein and 29% gluten). Lovrin 34 registered 

a 2011-2013 mean values of protein and gluten of 

14.23% respectively 29.33%.  

The results regarding the sedimentation index Zeleny 

are presented in Figure 3 and reveals that Zeleny index 

is directly proportional to protein content. 

Ciprian winter wheat cultivar registered, in all three 

experimental years high values of Zeleny index, the 

average value being 57,33 ml. Lovrin 34 and Element 

also had very good results. 

In 2013 the winter wheat cultivars Apache, SO-207 and 

Sobbel registered unsatisfactory values of this quality 

indicator(under 30 ml).  

The lowest average values of sedimentation index 

Zeleny index had Apache(35.33 ml) and 

Sobbel(37.66ml).
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Fig 1. Protein content(%) of winter wheat cultivars in 2010-2013 period 
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Fig 2. Gluten content(%) of winter wheat cultivars in 2010-2013 period 
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Fig. 3. The sedimentation index Zeleny (ml) for studied wheat cultivars in 2010-2013 period 

 

 

Conclusions 
 

Results obtained from the investigations winter wheat 

varieties(Apache, Element, SO-207, Soissons, Sorrial, 

Exotic, Ciprian, Lovrin 34 and Sobbel), cultivated on a 

cambic chernozem, in Timis County, Romania, for a 

period of three years(2010-2013), can be summarized 

by the following conclusions: 

Quality characteristics vary depending on the climate 

of the years of experience and variety of winter wheat. 

Protein and gluten content for all cultivars are strongly 

correlated with climatic conditions. So, in the most dry 

agricultural year (2011-2012) all the varieties 

registered greatest values of protein and gluten content. 

According to literature, our results reveals that Zeleny 

index is directly proportional to protein content.  

Among all the cultivars, Ciprian registered the highest 

average values of protein, gluten content and  Zeleny 

index, followed by Element and Lovrin 34 cultivars. 

From quality point of view, among foreign winter 

wheat varieties, we recomand Element varietie for its 

cultivation in Banat area. 

 

References 
 

1. Alda S., Fora C., Alda Liana, Lăzureanu A., Cârciu 

G., Manea D., Cristea T., Danci M.- 2011-Comparative 

quality evaluation of some romanian and foreign winter 

wheat cultivar under conditions of Timis Country 

Romania, Journal of Horticulture, Foresty and 

Biotechnology, USAMVB Timişoara,Vol 15 (4), ISSN 

2066-1797, p.5-7; 

2. Alda Liana, Alda S., Fora C., Moigrădean Diana, 

Gogoaşă I., Bordean D., Cârciu G., Cristea T.-2012-

Climatic conditions influence on the variation of 

quality indicators of some Romanian and foreign 

winter wheat cultivars, Journal of Horticulture, Foresty 

and Biotechnology, USAMVB Timişoara, Vol 16 (3), 

ISSN 2066-1797,p.68-72; 

 3. Alda S., Alda Liana, Lăzureanu A., Cârciu G., Raba 

Diana, Moigrădean Diana, Cristea T.-2011-Evaluation 

of some romanian and foreign winter wheat cultivars 

under conditions of Banat Area, Third International 

Conference Research people and actual tasks on 

multidisciplinary sciences, Lozenec,  ISSN1313-7735, p 

88-91; 

4.Simona Maria Avram (Man)- 2011-Calitatea 

soiurilor de grau cultivate in centrul Transilvaniei si 

identificarea contaminarii cu micotoxine-Teza de 

doctorat, Cluj-Napoca 

5.Simona Man, Sevastiţa Muste, Adriana Paucean, 

Anamaria Pop -2012- The Behavior of Some Autumn 

Wheat Varieties in the Conditions of the 

TransilvaniaCentral Area Bulletin UASVM 

Agriculture, 69(2), Print ISSN 1843-5246; Electronic 

ISSN 1843-5386, p.281-289 

6. Ioana Moldovan, 2010- Study of the influence of 

some technological, biological and climatic factors on 

the baking quality of the winter wheat, Ph.d.Thesis, 

Cluj-Napoca 

7.Shewry P.R., Tatham A.S, 2000- Wheat. The Royal 

Society of Chemistry. Cambridge CB40WF UK:335-

339 

8. http://bs-agro.com/index.php/news/other-

countries/6512-u-s-australia-india-partnership-to-

develop-climate-resilient-varieties-of-rice-and-wheat 

9.http://en.wikipedia.org/wiki/Category:Wheat

 

http://bs-agro.com/index.php/news/other-countries/6512-u-s-australia-india-partnership-to-develop-climate-resilient-varieties-of-rice-and-wheat
http://bs-agro.com/index.php/news/other-countries/6512-u-s-australia-india-partnership-to-develop-climate-resilient-varieties-of-rice-and-wheat
http://bs-agro.com/index.php/news/other-countries/6512-u-s-australia-india-partnership-to-develop-climate-resilient-varieties-of-rice-and-wheat
http://en.wikipedia.org/wiki/Category:Wheat

